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1. [Tepeyenb KOMNETEHUMH € YKa3aHHEM 3TANoOB uxX GopMHpPOBaHMSs B Ipolecce
ocsoennst OIIOIT

B pe3ynbpTaTe u3yueHus AUCUUIUIMHBL «MeTo1bl aHATUTUYECKOTO KOHTPOJIS B
sKosIorun» obyuatouecs, B coorsercTBun ¢ ®I'OC BO no HanpaBieHHIO MOATOTOBKH
05.03.06 Dxonorus U NpUPOIONOIb30BAHUE ,YTBEPKAECHHOTO PpUKa30M MuHUCTEPCTBA
oOpazoBanus u Hayku PO ot 07.08.2020 r. No 894, hopMupyioT KOMIIETEHIIUH,
yKa3aHHbIC B TabuIie 1:

Tabmuna 1
®opMHUpPOBaHNE KOMIIETEHIIMI B Mpouecce U3y4eHusi AU CUUNIMHBI
Kommerenmus Nunukaropel Ortanel Bunnr O1LeHOYHbBIE
Kon | HaumenoBanue JIOCTHKECHUS dbopMupoBaHus | 3aHATUN IS CpeAcTBa s
KOMIIETECHIMH KOMITIETCHIIMH B | (hOPMHUPOBAH OIIEHKHU YPOBHSI
nporecce us c(OPMHPOBAHHOCTH
ocBoeHus OIIOII | kommnereHIm KOMIIETCHIUHU
(CCMGCTp)* u
1 2 3 4 5 6
[IK-5 | «cmocoben «HCHOJIB3YET 6 cemecTp JICKIIHH, nabopaTopHas
YCTaHOBHUTH CII0COOBI /maboparop- | pabota / TeCTOBBIE
HPUYUHBL 1 YHpaBJICHHUA HbIE 3aHATHUS | 3a7aHus/
NOCIeCTBHS XUMHYECKAMH fenoBast urpa/
aBapHIHBIX PEaKIUsIMU U cobecen0Banme
BBIOPOCOB U MpOLECCaAMH,
cObpocoB TIEKAITIMH B
3arpsI3HSIOIINX OCHOBE XHMH-
BCUICCTB B YECKUX METOJ0B
OKPYKaIOIIYIO uccnenoBaruii»(I1
cpemy»» K-5.2)
«BIIajIeeT
MeTOJIaMu 0TOOpa
mpob u
MPOBEICHHS
XUMHUKO-
AHATUTHYECKOTO
aHaJIM3a BPEIHBIX
BEIIECTB B
KOMIIOHEHTAaX
OKpY>Karolen

cpens» (11K -5.3)

*

HpI/IMeanI/ICI*

Komnerenuust T1IK-5 — Takke Qopmupyercss B XO0A€ OCBOCHHUS AMCIUIUIMH:
«Meronpl aHanM3a KCEHOOMOTHKOB», «JKOJOTMYECKas TOKCHKOJOTHUS»,, a TaKxKe
«TexHonornueckass (IPOEKTHO-TEXHOJIOTHUYECKas) mpakTuka», «lloaroroBka K
npoLeAype 3alIUThl U 3alIUTa BHITYCKHOW KBaJIM(DUKAIIMOHHONW padOThD».




2. Onucanue nokasareJied 1 KpUTeprueB OLIEHUBAHUS KOMIIETEHIMH
HA Pa3JIMYHbIX 3Tanax ux (popMupoBaHus, ONMCAHUE HIKAJ OLlEHUBAHUS

IlepevyeHb O1LIEHOYHBIX MATEPHAJIOB

No HanmenoBanue Kpartkast xapakrepucruka [IpencraBnenue O1EHOYHOTO
/0 | OLIEHOYHOIO Mareuana OLICHOYHOI'0 MaTepuaia cpeacta B OM
CobecenoBanue CPEJICTBO KOHTPOJIS,, OPraHU30- | BOIPOCHI IO TEMaM

(YCTHBI# OIpOC)

BaHHOE KakK crenuanpHas oe-
ceja mpenojanaTelis ¢ oOyda-
IOIIUMCSI Ha TEMBbI, CBSI3aHHBIC
C M3y4aeMou TUCHUIUIMHON U
pPacCUYMTAHHOUN Ha BBISICHEHUE
o0bema 3HaHU 00ydJaroIe-
rocsi o ONpeIeICHHOMY
paszeiny, Teme

JUCLIUILINHGL:
- TepedYeHb BOIPOCOB IS
YCTHOTO OIpoca

nabopaTopHas pabota

CPEICTBO, HAIIPABJIEHHOE HA
U3YYEHHE IPAKTUYECKOI0 X0a
T€X WU UHBIX IIPOLIECCOB, UC-
CJIEIOBaHUE SIBJIICHUS B paMKax
3aJaHHOW TEMBI C IIPUMEHE-
HUEM METOJI0B, OCBOEHHBIX Ha
JEKLUAX, COIIOCTaBICHHE 10~
Jy4EHHBIX PE3yJbTAaTOB C TEO-
PETUYECKUMH KOHUENUAMM,
OCYIIIECTBJIEHUE UHTEPIIPE-
TalMU MOJYYEHHBIX PE3yJib-
TaTOB, OLICHUBAaHUE IPUMEHH-
MOCTH MOJIYYEHHBIX PE3YJb-
TaTOB HA ITPAKTUKE

nmabopaTopHbIE PaOOTHI

TCCTHUPOBAHUC

METO[I, KOTOPbIH MO3BOJISET
BBISIBUTh YPOBEHb 3HAHUH,
YMEHUH 1 HaBBIKOB, CIIOCO0-
HOCTEH M IPYyTrUX KayecTB
JUYHOCTH, a TAaKXKE UX COOT-
BETCTBUE OINPECICHHBIM
HOpMaM IIyTE€M aHajlu3a CIoco-
OOB BBINIOJHEHUS 00yYaroUH-
MHUCS psAJla CIEIUATBHBIX
3aJaHui

0aHK TECTOBBIX 3aJaHUI

AcCJIOBadA urpa

COBMECTHasl IeSITeIbHOCTD
rpynmbl 00y4aromuXxcs U mne-
JJaroru4ecKkoro paboTHHKA €
LEeNbI0 pEeUIeHUs Y4eOHBIX U
npogeccuoHaIbHO-OPHUEHTH -
POBaHHBIX 3a]1a4 TyTEM HTPO-
BOT'0 MOJIEJIMPOBAHUS peall-
BHOI MPOOJIEMHON CUTYaluH,
MO3BOJISIET OLICHUBATh YMEHUE
aHAJTM3UPOBATh U PEIIaTh
TUIHYHBIE TPO(ECCHOHATBHO-
MIPOM3BOJICTBEHHBIE 331U

OIMCAaHHUE OEIOBOM HI'PBI




Tabmuma 3

IIporpamMmma oneHUBaAHHUS KOHTPOJHPYEMOI THCIUTLTUHBI

KoHntponupyemsle pa3aeinbl
(TeMbI AMCIUILITUHEI)

Kon koHTponupyemoii
KOMITETCHIIMHU (WJTU €€
JacTH)

HaunmenoBanue
OIICHOYHOTO CPEJICTBA

2

3

4

BBeI[eHI/IC B IUCHUIIIMHY.
HpenMeT JUCHUIIIINHBI.

Yactuuno [1K-5

VYcrHblii onpoc

HNudopmarmonroe
COIIPOBOKICHUE MPOIIECCOB B
AHAJIMTUYECKOH J1abopaTopuun

Yactuuno [1K-5

JlabGopaTtopHas padora. BK.
[TuceMenHsbIN Ompoc

OcoOeHHOCTH Pa3InIHBIX

00BEKTOB OKPYKAIOIIEH CPEIbI:

BO34yXa, BOABI, ITOYBbI

Yactuuno [1K-5

JlaGopaTopHas paboTa .Y CTHBII OIpoc

[Ipo6ooTOop U ero pois B
o0ecTie4eHnH JOCTOBEPHOCTH
pe3ynbTaToB aHanu3a. OCHOBBI
XEMOMETPUKHU

Yactuuno [1K-5

YceTHBI onpoc

OcobenHoctu pobooTOOpa
00BEKTOB OKPYKAFOIIEH Cpebl

Yactuuno [1K-5

JlaboparopHas paboTa, yCTHBIH OIpPOC

XeMOMETPHKa B OLICHKE
pe3yIbTaTOB AHATUTUYECKUX
HU3MEPECHUU

Yactuuno [1K-5

JlaGopaTtopHas pabora. [TucbMeHHBIH
OTpocC

MeToapl aHATUTHYIECKOTO
KOHTPOJIS B 9KOJIOTHH,
OCHOBAHHBLIC HA I/I3M€pCHI/II/I
ANEKTPOMArHUTHOTO
V3ITyYeHUS

Yactuuno [1K-5

YceTHBI onpoc

[Ipsamoe dporomerprueckoe
omnpeneneHue Meau (2) B
00BEKTaxX OKpYXKAIOMIEH Cpebl
Ha OCHOBE 00pa30BaHUs TeTpa-
aMMuakaTta MEcau

Yactuuno [1K-5

JlaGopartopHas paboTa. Y CTHBIH onpoc

doToMeETpUIECKOE
OTIpe/ieNicHHe JKeye3a B
IIPUPOAHBIX BOJAX C
CYIb(HOCATUIMIIOBON KUCIOTON

Yactuuno [1K-5

JlabopaTtopHas pabota. TectupoBaHue

10

[Honspumerpuyeckuit aHau3.
doronedenomerpuueckuii u
($hoTOTYpOUIUMETPUUCCKHIA
METO/Ibl aHAJIHN3a

Yactuuno [1K-5

YeTHBII onpoc

11

Merton nuddepernmranbHON
dboromeTpuu Ui onpese-
JIEHUS OOJIBIIIUX KOJIUUYECTB

menn (2) B OOC

Yactuuno [1K-5

JlabopaTopHas paboTa, Y CTHBII Onpoc

12

[onapumerpus. [longpumer-
pHUECKOE OIpeieICHHE
caxapo3bl B BOJHOM pacTBOpe

Yactuuno [1K-5

JlaGoparopHas paboTa, Y CTHBIH ompoc

13

OCHOBBI METOJIOB aTOMHO-
9MUCCHOHHOM CHEKTPOCKOIINH,
ocobennoctu porodayopumer-
PHYECKOr0 METOJ1a aHAIN3a

Yactuuno [1K-5

VYeTHbI onpoc

14

dotoTtypounumerpus. Doto-
TypOUIMMETpUYECKOe onpeie-

Yactuuno [1K-5

JlaGopaTopHas paboTa, Y CTHBII Ompoc




Kontponupyemsie pa3aeist
(TeMbI AMCIUIIITUHEI)

Kon xoHTponupyemoit
KOMITETCHIINH (WITH €€
JacTH)

HaumenoBanue
OIICHOYHOT'O CPEJICTBA

2

3

4

JieHHe cynb(}aToB B MPUPOJHBIX
U TIOJIMBHBIX BOJIAX

15

OmnpeneneHre HATPHSI U KaJTAS
B BOJTHOM BBITSDKKE M3 TTOYUBBI
Ha TIaMEHHOM ()OTOMETpE

Yactuuno [1K-5

JlaboparopHast paboTa, yCTHBIH OIIpoOC

16

.O01mas XxapakTepucTHKa 1
KJIACCU(DUKAITUS IICKTPOXHU-
MUYECKUX METOJIOB
AHAJTMTUYECKOTO KOHTPOJIS B
9KOJIOTHH

Yactuuno [1K-5

VYcrHblii onpoc

17

dotopyopumetpus. Poto-
(hayopumeTprUecKoe ornperne-
neHre pudodaaBrHa

Yactuuno [1K-5

JlaboparopHas paboTa, yCTHBIHN OIIpoOC

18

Pedpakromerpust. Pedpakro-
METPUYECKOE OTIPE/ICIICHHE
XJIOPHUJIa HATPHUS B BOJAHOM
pactBope. CpasnumenvHas
Xapakmepucmura CRexkm-
PATBHBIX U ONMUYECKUX MEemO-
0086 ucciedosanull. Xemomem-
PUKA 8 MEMOOAX AHAAUMU-
4ecKk020 KOHMpPOJist

Yactuuno [1K-5

JlabopaTtopHas padorta, PK 1 Ycrubrit
OIpocC

19

DJIEKTPOXMUMHUYCCKUE METOIBI
aganu3a. OcoOEHHOCTH aHAJIN-
THYECKUX CUTHAJIOB U CIIOCOOBI
UX PETUCTPAIMH B BOJbTAM-
MEPOMETPUIECKUX M KYJIOHO-
MCTpI/I‘ICCKHX HCCIICA0OBAHUAX

Yactuuno [1K-5

VYerHbIl onpoc

20

HNonometpus. enosas Urpa:
«[IpuMeHEeHNE HOH-CENIEKTHB-
HBIX DJIEKTPOIOB JIJISl KOJIHYeC-
TBEHHOM OIIEHKH COCTaBa 00b-
€KTOB OKPYXKAKOIIEH Cpesibl 1
MPOAYKIIMH PACTCHUEBOJICTBA

Yactuuno [1K-5

JenoBas urpa. Y CTHBIN OIIPOC

21

Konaykromerpus. Kongykro-
METPUUECKOE OTpE/IETIEHNE
o011l MUHEepaIH3aIi
BOJIHOM ITOYBEHHOM BBITSIKKU

Yactuuno [1K-5

JlabopaTopHast paboTta. Y CTHBIH OIpoc

22

OOmias xapakTepucTHKa U
KJTaccU(UKAIIUS XpPOMATOrpa-
(budyecKux MeTOI0B
AQHAIMTHYECKOTO KOHTPOJIS

Yactuuno [1K-5

YeTHBII onpoc

23

Bonrsramnepomerpus.IIpsamoe
BOJIbTaMIIEPOMETPUYECKOE
OIpEJEICHUE aMUIIO3bI B
Kpaxmaie

Yactuuno [1K-5

JlaGopaTopHas paboTa, TECTUPOBAHHUE

24

I"azoBas xpomarorpadusi.
I"azoxpomaTorpaduueckoe
onpezaenenue bailietona u
baiiTana B pacTuTEIBHOM
MaTepuaie, IOYBE U BOJE.

Yactuuno [1K-5

JlaGopartopHas paboTa, yCTHBIN OIPOC

25

Xpomarorpadudeckuii mporecc

Yactuuno [1K-5

JlabopaTtopHas pabora, PK 2 YcrHbrit




Kon xoHTponupyemoit

No Kontponupyemslie pa3aenbl HaumenoBanue
KOMITETCHIINH (WITH €€
/o (TeMbI AMCIUIIITUHEI) OLIEHOYHOT' 0O CPE/ICTBA
JacTH)
1 2 3 4

Y €Tr0 XapaKTePUCTHKHU B TOH-
KOCIIOMHOM XpoMaTorpaduu.
Ompenenenne kapOeHIa3MMa u
OcHJIaTa B PaCTUTEIBHBIX
00BbeKTax, II0YBE U BOJE
METOJ0M TOHKOCJIOMHOMN
XpomMaTorpadpuu
Cpasnumenvhas xapaxme-
PUCTNUKA COBDEMEHHDBIX DJIeKIN-
POXUMUYECKUX U XPOMAMOZPa-
uueckux memooog
AHATUMUYECKO20 KOHMPOJIAL 8
9KOJI02UU

orpoc

Taoauna 4

Onucanue noxasarejieu u KpUTEPpUEB OCHUBAaHUA KOMIIeTeHIII/Iﬁ o AMCIOMIIJIMHE
«MeTOIlbI AHAIUTHYICCKOI'O KOHTPOJIA B 9KOJOIMM» HAa Pa3/iIMYHBIX 3TallaX uX
(l)OpMHpOBaHI/ISI, OINCaHMC IIKAJ OIICHUBAHUA

Kon Nunukatopel ITokazarenu v KpUTEpPUN OLICHUBAHUSI PE3YIBTATOB O0YUCHHS
KOMIIETEH- JIOCTHKECHUS HIDKE MOPOTOBBIA IIPOJABUHYTBIN BBICOKUM
LIMH, 3Tkl | KOMIETEHLMHN IIOPOTrOBOTO YPOBEHb YPOBEHD YPOBEHb

OCBOCHHUS YpOBHS (ynoBneTBOpUTE (xoporo) (oTnHu4HO)
KOMIIETEHLIU (HEeYTOBJIETBOP JILHO)
u UTEJIBHO)
1 2 3 4 5) 6
IK-5 IK-5.3 oOyJatomuiics oOyJarouit oOyJaromuit oOy4aromui
6 cemectp «UCTIONB3YET He 3HaeT 3Ha- Csl IEMOHCTPH- CsI IEMOHCT- Csl IEMOHCT-
CII0COOBI YUTEIBHOM pyeT 3HaHUsS pUpyeT B e- | pHpYeT IiIy6o-
yIpaBJICHUsI YaCTH MPOrpaM- | TOJBKO OCHOB- JIOM ycreni- Koe 3HaHHe
XMMHUYECKHMH | HOrO MaTepualia, | HOro Marepuaina, | Hoe 3HaAHhe marepuaa-
peaKIsIMHI U IUIOXO OPUEHTH- | HO He 3HAeT Marepuaa- TeopeTHyec-
HpoleCcCaMH, pyercs B MaTe- | ;eTalieid, 10myc- | TeopeThyec- KHE OCHOBBI
JeKAUIMMH B puaie— Teope- KaeT HeTOYHOC- KHE OCHOBBI COBPEMEHHBIX
OCHOBE XHMH- THYECKHE OCHO- | TH, B (DOPMYJIH- COBPEMEHHBIX | METOOB
YEeCKUX METO- BBl COBPEMEH- pOBKax, HapymIa- | METOJIOB aHAINTHYECKO-
JIOB HCCIIEIO HBIX METOJIOB T JIOTHYECKYIO AQHAJIUTHYECKO- | TO KOHTPOJIS B
BaHUI» AQHAJUTHYECKO- | TIOCIE0BATENb- | 'O KOHTPOJISA B | 9KOJIOTHUH;
IK -5.4 T'O KOHTPOJIS B HOCTb B M3JIO)KE€- | SKOJIOTHH; B MOJIHOE U
«BJAJICET 9KOJIOTHH;; HE HUM IPOTPaMM- | A0CTATOYHO ycnenrHoe
METoaMU 3HAET OCHOBBI MHOTO MaTepua- | MOJHOM 00be- | 3HAHHMe MaTe-
0TOOPa Mpo0 M | XEMOMETPHUKHK — | J1a — TEOPETHYEC- | Me 3HAHHA pHana -OCHOBBI
IMPOBCACHUA COBPEMCHHBIC KHE€ OCHOBBI COB- OCHOB XEMO- XEMOMETPUKHU
XUMHUKO-aHa- ACIICKTHI 06CC- PEMEHHBIX MCTPHUKH — COB- | — COBPEMCHHBIC
JUTHYECKOTO MEYEHMst ¥ KOH- | METOJ0B pEeMeHHbBIE acreKkThbl o0ec-
aHanm3a TPOJIs KAUeCcTBa | AHAIMTUYECKOTO | acHeKThl NCYCHUS U
BPCAHBIX MECTOI0B KOHTPOJIA B 066CH€‘ICHI/I$I u KOHTPOJIA
BEILIECTB B aHanm3a; CoBpe- | 9KOJIOTHH;; KOHTPOJIS Ka- KavyecTBa
KOMIIOHEHTaX MEHHOE cocTos- | pparmMeHTapHO gecTBa METOZOB
OKpYKaroIeit HHE U TCHICH- 3HAaeT MaTepHuall- | METOJ0B aHasm3a,
cpezp» [[UM PA3BUTHUS OCHOBBI XEMO- aHau3a; B OTJIMYHO c(o-
AQHAJIUTUYECKOT'0 | METPUKH — 11€JIOM XO0po- PMHPOBAaHbI
KOHTPOJISI B COBPEMEHHBIC 110 3HAET COB- | 3HAHHUSA O




OKOJIOTHH, He
3HaeT Mare-
pHuana MeTOJbI
nmpobooTdopa u
po0o-1IoaTo-
TOBKH OCHOB -
HBIX 00BEKTOB
aHayim3a- Bo3-
JyXa, IpUpoJI-
HBIX U CTOYHBIX
BOJI, TIOYB, pac-
TEHUH, OBITOBBIX
Y TEXHOTEHHBIX
OTXOJIOB , HE
3HaeT NPUH-
[UITHATBHOE
YCTPOMCTBO
COBpPEMEHHBIX
prOOPOB IS
perucrpanuu
AHAIIUTUYCCKUX
CUTHAJIOB B pa3-
JTYHBIX
METOJIaX aHa-
JIMTUYECKOT'O
KOHTPOJIS 15t
peueHust
mmpo0JieM B
obnactu
9KOJIOTHH U
MIPUPOTIOTIOINB30
BaHUsI, He 3HAeT
MaTepHana- MeT-
POJIOTHYECKHE
XapaKTePUCTH-
KU COBPEMCH-
HOT'O aHAJIMTH-
4eCKOro 0oopy-
JIOBaHUSI; He
3HaeT NPAaKTH-
KN IIPUMCHCHUSA
Marepuaa,
JIOTTyCKaeT
CYIIECTBEHHBIC
OIIMOKHU

aCTeKThl o0ec-
MEYCHUS U KOHT-
POl KauecTBa
METOIOB
aHaJm3a; CoBpe-
MEHHOE COCTOSI-
HUE U TCHICHITUH
pa3BUTHUSA
aHATUTUIECKOTO
KOHTPOJIS B
9KOJIOTHU
orpa-HM4eHHO
3HAET METOJIbI
pobo-oTbopa u
po0o-
MOJITOTOBKHU OC-
HOBHBIX 00BECK-
TOB aHalu3a-
BO3/1yXa, MPH-
POOHBIX U CTOY-
HBIX BO/I, [IOYB,
pacTeHuid, ObITO-
BBIX M TEXHO-
TCHHBIX OTXOA0B,;
(pparmenrap-
HbIe 3HAHUSA
NpUHIOUIIAIb-
HOT'O yCTPOMCT-
Ba COBPEMEHHBIX
IpuOOPOB s
perucrpaunuu
AHATTUTHICCKUX
CHTHAJIOB B pa3-
JIMYHBIX ME€TOAaX
AHAJIMTUIECKOTO
KOHTPOJISI TSt
pemeHus
po0OJieM B
obmactu
9KOJIOTHH U
MPUPOAOIOIH30B
aHu,
JEMOHCTPUPYET
He MOJIHbIE 3HA-
HHUS METPOJIOTH-
YECKHX XapaKTe-
PHUCTHK COBpe-
MEHHOTO aHaJIH-
THYECKOro 000-
pyJOBaHUs, ae-
MOHCTPHUPYET
OrpaHuYeHHbIE
3HAHMSA MTPAKTHU-
K1 IPUMCHCHUA
MaTepHana B Iie-
JIOM , HETNOCJIEA0-
BaTENILHO U He-
YEeTKO H3JIaraeT

peMeHHoe coc-
TOSIHUE U TCH-
JICHIIUY Pa3BU-
THUS aHAJTUTH-
YEeCKOro
KOHTPOJIS B
9KOJIOTHH
JEMOHCTPHPY-
€T B HeJI0M
ycrenrHoe
3HAHMe MaTe-
pHana- MeTOJIbI
npobooTdopa u
IPOOOIIOATO-
TOBKH OCHOB-
HBIX 00BEKTOB
aHaM3a- BO3-
JyXa, IPUPO/I-
HBIX U CTOYHBIX
BOJI, TIOYB, pac-
TEHHUH, OBITO-
BBIX M TEXHO-
TCHHBIX OTXO-
JIOB; B LEJIOM
ycrenHoe
3HAHHe
TPUHIAITHAITE-
HOT'O yCTpOWi-
CTBa COBpe-
MEHHBIX TMPH-
00OpoB 1Is pe-
TUCTpPAaIUK aHa-
JUTUICCKUX
CUTHAJIOB B
PasIMYHBIX
METOAax
aHaJIM3UYECKO-
r'0 KOHTPOJIS
JUTSL PEIICHUSI
po0JieM B
obnacTu
9KOJIOTHH U
MPHUPOIOTNIOIH3
OBaHUS,
JA0CTATOYHO
MOJTHOE 3Ha-
HUE METPO-
JIOTHYECKHUX
XapaKTepHc-
THK COBpE-
MEHHOTO aHa-
JIUTHYECKOTO
o0opynoBaHUs
— BOCIIPOU3BO-
JUMOCTb, TOY-
HOCTb, TIPeIeT
oOHapyXeHus
3HA€T B OCHOB-

COBPEMEHHOM
COCTOSIHUH H
TEHJICHITHSX
pasBUTHS
aHATTMTUYECKO-
T'O KOHTPOJIIS B
JKOJIOTHU:
oOyJaromuiics
JIEMOH-
CTpHUpYyET
riay0okoe 3Ha-
HUe MaTepHa-
JIa- METOJTBI
nmpobooTdopa u
pobormoaro-
TOBKH OCHOB-
HBIX 00BEKTOB
aHaJln3a- BO3-
Jyxa, IpUupo.I-
HBIX M CTOYHBIX
BO/I, TTOYB,
pacTeHul,
OBITOBBIX U
TEXHOTEHHBIX
OTXO/JIOB;
OTJINYHO 3HA-
eT TPUHIIN-
MUaTbHOE
YCTPONCTBO
COBpPEMEHHBIX
puOOPOB IS
perucTpanuu
aHaMTHYeC-
KHUX CHTHAJIOB B
PasIUIHBIX
METOax
AQHAJIMTUYECKO-
T'0 KOHTPOJIS
JUTSL PEIICHUS
rpo0iieM B
obacTu
9KOJIOTHH U
MPUPOAOTIOIH3
OBaHUSA; B
MOJTHOM
o0beme 3HaeT
METPOJIOTHYEC-
KHE XapaKTe-
PHCTHKH COB-
PEMEHHOTO
aHaAJINTHYEC-
KOro obopymo-
BaHU-BOCIIPO-
HU3BOJIUMOCTE,
TOYHOCTE, TIpe-
Ziest oOHapyxe-
HUSI, TIOTPEIIl-
HOCTH U3Me-




MaTtepuan
nmomyckaeT 3-4
OIMHOKH, 3aTPyI-

HACTCA C OTBETOM
IIpHU BUAOMU3MECHEC-

HOM TIPaKTHKH
MPUMEHCHUS
Mmarepuana,
JaocTa-

TOYHO MOJIHO

pEHHUS aHAJIH-
THYECKHX CHT-
HAJIOB | CIIOCO-
OBl UX ycTpa-
HEHUS, OTJIMY-

HUM 33JaHAN 3HAaeT MaTepH- | HO 3HAeT
aJl, XOpoIIOo U NPaKTUKU
JIOTHYHO €T0 MpUMEHEHUS
n3JIaraeT, Ho Mmarepuana,
JOMyCKaeT HCYEPIIBIBAIO-
1-2 1I¢ , mocJie-
MOTPENTHOCTH | JOBATENBHO,
9eTKO H JIO-
THYHO H3J1a-
raeT MaTepual,
OTJIMYHO
OpHMEHTHpY-
eTcsl B MaTe-
puaie, He 3aT-
pyAHseTcs ¢
OTBETOM IIpH
BUJIOM3MEHEHH
Y 3aJJaHui
HE yMeeT HEe CHCTEeMHOe B 1[€JIOM MOJTHOCTBIO
000CHOBaHHO yMeHHe 000CHO- | ycmemnrHoe, Ho | chopMupoBaH
BBIOMPATh METOX | BAHHO BBHIOMpATh | COJEpIKallye HOe yMeHue
AHATUTHYECKOTO | METO/] OTICIbHEIE 000CHOBaHHO
KOHTPOJIA B AQHAIMTUYECKOTO | TIPOOEITHI, BEIOMpATh
COOTBETCTBHHU C | KOHTPOJISA B yMeHuUe METOJ aHaJIH-
3ajauyamMu U COOTBETCTBHU C 000CHOBAaHHO THYECKOTO
KOHIICHTpAIMeH | 3a/jlayaMy U KOH- | BBIOUpATh KOHTpPOJIA B
aHaJINTA B [EeHTpaIuei METOJl aHaJH- | COOTBETCTBHH C
00BEeKTax Hcclie- | aHAIUTa B 00be- | THYECKOTO 3ajauaMu 1
JIOBaHWUSI, €TO KTax UCCIEI0- KOHTPOJISL B KOHIICHTPAI1H-

arperaTHbIM
COCTOSIHUEM U
MaTpU4HOM OC-
HOBOI1, He ymMeeT
NPUMEHSTh Me-
TOJIBI XEMOMET-
PHKH IS 00€ec-
NeyeHus Kadec-
TBa pe3yybTa-
TOB aHAJIN3a, He
yMeeT IpUHH-
MaTh Ha OCHOBE
aHanM3a TOJy-
YEHHBIX PE3YJIb-
TaTOB U3Mepe-
HUU COLIMAIIBHO
3HAYHUMBIE pe-
LIEHUS U1 ycTa-
HOBJICHHUS TIPH-
YUH U TOCTIEeN-
CTBUH aBapuii-
HBIX BBIOPOCOB U
cOpOCOB 3arpsi3-

BaHWs, €T0 arpe-
TFaTHBIM COCTOSI-
HUEM U MaTpHy-
HOH OCHOBOM;
OTPaHNYEHHO
yMeeT Ipume-
HSITH METOBI
XEMOMETPHKH
JUIs obecre-
YEHHUs] KAayecTBa

PE3YJIbTAaTOB aAHA-
Jin3a; IpUHUMAaThb

Ha OCHOBE aHa-
Jn3a MOITy4eH-
HBIX pe3yibTa-
TOB U3MEPEHUI
COLIMAIBHHO 3Ha-
YUMBIE PEUICHHS
JUIsl yCTaHOBIIE-
HUS IPUYHH U
MOCJIEACTBUN
aBapUHHBIX
BBIOPOCOB U

COOTBETCTBUH C
3aJa4aMu U
KOHIICHTpAI[H-
€M aHaIuTa B
00BbEeKTax mc-
cJIeJIOBaHUs,
ero arperar-
HBIM COCTOS-
HHEM U MaT-
pUYHOU OCHO-
BOH, yMeeT B
JOCTATOYHO
MOJIHOM 00be-
Me MIPUMEHSATh
METOJIBI XEMO-
METPHKH TSI
obecnieyeHust
KaydecTBa pe-
3yJlbTAaTOB aHa-
JIM3a; TIPUHH-
MaTb Ha OCHOBE
aHaM3a TOIy-
YCHHBIX pe-

eH aHajuTa B
00BEKTAX HC-
CJIEIOBAHMS,
ero arperat-
HBIM COCTOSI-
HHEM U MaT-
PUYHON OCHO-
BOM, OTJINY-
HO yMeeT mpu-
MEHSITE METO-
JIbI XEMOMET-
puku ais obec-
MEUYCHHS Ka-
4ecTBa pe3yJib-
TaTOB;, OTJINY-
HO YMeeT Ipu-
HHMMAaTh Ha OC-
HOBE aHaJIM3a
MOJTyYEHHBIX
pe3yIbTaTOB
MU3MEpEHUH
COLMAIIBHO-
3HAYUMBIC pe-




HSIIOIIUX BeIle-
CTB B OKpYXKalo-
Y0 Cpeay He
yMeeT ocyliec-
TBIIATH TTPO0O-
oT60p | Mpobo-
MOJITOTOBKY
aHaJINTa B COOT-
BETCTBHH C TpE-
OOBaHHUSAMU
METOJIa U
KOHKpPETHOM
METOAWKH aHa-
JU3a; HEe yMeeT
MIPOBOJIUTH
IKCIIEpUMEH-
TaJbHBIE UCCIIC-
JOBaHUs 00BEK-
TOB OKpY’Karo-
Een cpepl Ha
COBPEMEHHOM
obopynoBaHuH,
He yMeeT
OCYIIECTBIIATh
METPOJIOTHYEC
KyI0 00paboTKy
aHAIUTUYCCKHUX
U3MEPEHUN ISt
BEISBIICHUS HC-
TOYHHUKOB, BU-
JIOB M MacCIIITa-
OOB TEXHOTCH-
HOT'O BO3JIeH-
CTBHS, OOJIBIITHH
CTBO 3aJIaHUH,
MperycMOTpe-
HBIX TIPOTPaMM-
MOM THUCIIMII-
JIUHBI, HE
BBITIOJTHEHO.

cOpOCOB 3arpsz-
HSIOIUX Belle-
CTB B OKpYXalo-
IIyIO Cpeny ,
¢dparmenTapHo
yMeeT OCyIIecCT-
BIISITH POOOOT-
0op u IpobomoI-
TOTOBKY aHAJINTA
B COOTBETCTBHH C
TpeOOBaHUSIMH
MeToJia
KOHKpPETHOMU
METOJIUKU aHa-
nu3a; ¢pparmMen-
TapHO yMeeT
MTPOBOJIUTH DKC-
MIEPUMEHTATb-
HBIE UCCIIE0-
BaHUS OOBEKTOB
OKpYy>Karolen
CpeIBI Ha COB-
peMeHHOM 000-
PYJIOBaHHH , B
OrpaHUYEeHHOM
o0beme ymeer
OCYILIECTBIATH
METPOJIOTHYEC-
Kyt0 00paboTKy
AHATUTUIECKUX
A3MEPEHUN IS
BBISIBJICHHUSA WC-
TOYHUKOB, BHJIOB
1 MacimTaboB
TEXHOI'CHHOI'O
BO3CHCTBHS,

B TIpo1iecce
paboTtsl momyc-
kaet 3-4 mor-
PEUIHOCTH, KOTO-
pbI€ HE MOXKET
WCIIPAaBHUTh
CaMOCTOSITETTHHO

3yJIbTATOB W3-
MEpEeHu co-
LMANBHO 3Ha-
YUMBIE pelie-
HUS IS yCTa-
HOBJICHUS
MIPUYUH U T10C-
JICJICTBUM aBa-
pUHHBIX BBIO-
POCOB U cOpo-
COB 3arps3Hs-
FOIIINX BEIIECTB
B OKpY»Karo-
LIyIo cpeay , B
X0po1Io
chopmupoBaH
HOE YMeHHe
OCYIIECTBJISTh
po6ooTOOp U
poOoIoIro-
TOBKY aHaJIM-a
B COOTBETCT-
BHU C Tpebo-
BaHUSIMHU
MeToJIa U
KOHKPETHOH
METOJIMKM aHa-
JIU3a; yMeeT B
JO0CTATOYHO
MOJIHOM 00be-
Me IIPOBOJUTH
JKCIIEPUMEH
TaJbHBIE FC-
CJIe/IOBaHHS
00BEKTOB OK-
pyxatonieit
Cpe/Ibl Ha COB-
peMeHHOM 000-
pylOBaHHH,
yMeeT 10CTa-
TOYHO XOPOIII0
OCYIIECTBIISTh
METPOJIOTH-
YEeCKyH o0pa-
0OTKY aHaJH-
TUYECKUX U3-
MEpEeHul aJis
BBISIBJICHU S
HWCTOYHUKOB,
BH/IOB U MaCIII-
Ta00OB TEXHO-
FE€HHOT'0 BO3-
JICUCTBUS,
OJIHAKO COBEp-
maet 1-2 mor-
pEeUIHOCTH

IICHUS JTS
YCTaHOBJICHHS
MIPUYUH | TTOC-
JICJICTBUM aBa-
PUHHBIX BBIO-
pOCOB | cOpo-
COB 3arps3Hs-
IOIIUX Belle-
CTB B OKpy-
KAFOIYI0
cpeny ,
OTJIMYHOE,
yeTKoe yme-
HHE TPaMOTHO
OCYIIECTBIISTh
pobootbop 1
mpoooIoAro-
TOBKY aHaJIHUTa
B COOTBETCT-
BUU C Tpebo-
BaHUSAMHU METO-
Jla ¥ KOHK-
peTHOl MeTo-
JIUKY aHAJIN3a;
OTJIMYHO
yMeeT IpoBO-
JIUTh 3KCIIe-
PUMCHTAIbHBIC
WICCIIETOBAHUS
00BEKTOB
OKpYXarolleun
Cpelsl Ha
COBPEMEHHOM
obopy-
JIOBaHWH, B
NOJIHOM 00be-
Me yMeeT
OCYIIIECTBIISATh
METpPOJIOTH-
YecKyr oOpa-
0OTKy aHaJu-
TUYECKUX
WU3MEPEHUN It
BBISIBJICHUS HC-
TOYHHUKOB, BH-
JIOB M MacIIITa-
0OB TEXHOTCH-
HOT'O BO3JIEH-
CTBUS, B IPO-
ecce npoBe-
JICHUS IKCIIe-
PUMEHTAJILHBIX
pabot u Mmert-
POJIOTHYECKHX
pacueToB He
coBepIIaeT
HUKAKHX TIOT-
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perrHocTen

obOydJaroruiics
He BJajieeT
crnocodamMu
YIpaBICHHS XH-
MHYECKUX peakK-
LM 1 mpouecc-
COB, JISXKAINX B
OCHOBE METOJIOB
AHATUTHYECKOTO
KOHTPOJISA ISt
MOTyYeHHS MaK-
CHUMaJIbHOTO
BBIXOJIa aHa-
JIUTUYECKOMN
¢dopmeI ompe-
JEIISIEMBIX
KOMITOHEHTOB,
He BJIaJieeT
MeTOIMKAMH
XEMOMETPHUKHU
IUTst 00paboTKH
pe3yIbTaToB
WU3MEPEHHUH,
OIIEHKH UX
JIOCTOBEPHOCTHU
u obecrieueHust
KadecTBa
aHanm3a, He
BJIajieeT
HABbIKAMHU
mpobooTdopa u
mpo0OoIo-ro-
TOBKHU 00Pa3IoB
00BEKTOB OKPY-
JKarollen cpeabl-
BO3/1yXa, MpH-
POJTHBIX W CTOY-
HBIX BOJI, IOYB,
pacrteHwuid, ObITO-
BBIX M TEXHOTEH-
HBIX OTXOJIOB; HE
BJIajIeeT OCHO-
BaMU TMPUHIIM-
MUANTBHBIX yCT-
pOMCTB coBpe-
MEHHBIX aHaJIH-
TUYECKUX TIPH-
0opoB; He BJa-
JeeT HAaBbIKAMH
perucTpanuu
AHAIUTUICKHX
CUTHAJIOB Ha
COBpPEMEHHOM
000pyIOBaHUY B
COOTBETCTBHH C
3aJjauaMu U

B I[eJIOM He
CHCTEMHOe BJIa-
JaeHue crocoba-
MU YIIpaBICHUS
XUMHUYECKUX pea-
KUHUU U pouLecc-
COB, JISXKAIIHNX B
OCHOBE METOJIOB
AHAJIUTUYECKOTO
KOHTPOJIS ISt
MTOJTyYeHUS MaK-
CUMaJILHOTO
BBIX0J1a aHAJIUTH-
gecKor (hOpMBI
OTIpeIEAEMBIX
KOMITOHCHTOB;
(¢pparmenrapuo
BJIaJieeT METO-
JTUKaMH  XEMO-
METPHUKH IS
00paboTku pe-
3yJlbTaTOB U3Me-
pEHUI, OLIEHKU
WX IOCTOBEPHOC-
TH U o0ecrieye-
HUS KayeCcTBa
pe3yIbTaToB
aHaImn3a,.
(¢pparmenTapHoe
BJIaJleHHe Ha-
BBIKAMHU TPO00-
orbopa u nmpobo-
[TOJIFO-TOBKH
00pas3ioB 00BeK-
TOB OKPYIKaro-
IEN cpeJibl- BO3-
Iyxa, IPUpOJI-
HBIX ¥ CTOYHBIX
BOJI, TIOYB, pacTe-
HHH, OBITOBBIX U
TEXHOTEHHBIX
0TX0/0B; ¢par-
MEHTapHO BJIa-
JeeT OCHOBaMH
MIPUHIIATIA AT
HBIX YCTPONCTB
COBPEMEHHBIX
AHATUTUYIECKHUX
puOOpPOB; orpa-
HHUYEeHHO BJa-
JeeT HABbIKAMU
perucTpanuu
AHATTUTHYECKIX
CUTHAJIOB Ha
COBPEMEHHOM
000pyI0BaHUH B

B IEJIOM
ycHelHoe, HO
cojepakaniee
oT/IeJIbHbIE
npoodesibl Win
COTIPOBOX/IA0
meecst OT/IeNb-
HBIMH OIITNO-
kamu (1-2) B
J0CTATOYHO
IO0JIHOM 00be-
Me BJIaJIeHHe
crocobamu
yIpaBICHAS
XUMHYECKUX
peaxkuuii u
MIPOILIECCOB,
JeKaIX B
OCHOBE
METOJIOB
AHATUTUIECKOT
0 KOHTPOSLI
JUTSL TTOJTyYUCHUS
MaKCHMaJIbHO-
r'o BBIXOJIa aHa-
JIUTAYECKON
(hop™meI onpe-
JIEISIEMBIX
KOMIIOHCHTOB;
BJIaJieeT B
JO0CTATOYHO
MOJTHOM
o0bemMe Me-
TOIUKAMU Xe-
MOMETPHUKHA
Uit 00paboT-
KH pe3ylbTa-
TOB H3Mepe-
HUM, OIIEHKU
UX JIOCTOBEP-
HOCTH | 00ec-
IICYCHUS Ka-
YyeCcTBa aHaJIU-
3a, I0CTATOYHO
xopouo cdop-
MHPOBAHHO
BJIaJIeHHE
HaBbIKAMHU
pobooTdopa u
POOOIIOAro-
TOBKH 00pa3-
OB OOBEKTOB
OKpY>Karolen
Cpelibl- BO3Y-
Xa, MPUPOJTHBIX
Y CTOYHBIX BOJI,

ycneuHoe u
CHCTEMHOE
BJIajIeHHE
crocobamu
yIpaBICHUS
XUMHYECKUX
peaxkuui u
MIPOIIECCOB,
JISKAIUX B
OCHOBE
METOJIOB
AHAJIUTUIECKOT
0 KOHTPOJIS
JUTSI TIOJTY9eHUS
MaKCHMaJlh-
HOTO BBIXO/a
aHAIINTHIeC-
KO (hOpMBI
ompenense-
MBIX KOMIIO-
HEHTOB;
copmuporan
HOE B MOJTHOM
o0beme
BJIaJIeHHE
METOIUKAMU
XEMOMETPHUKH
Ut 00paboTKH
pe3yJIbTaTOB
WU3MEpPEHUN,
OIICHKH HX
JIOCTOBEPHOC-
TH U 00e-Tie-
YeHHS Kayec-
TBa aHAIIN3a;
yCHENHoe U
CHCTEMHOE
BJIaJIeHHE
HaBBIKAMU
mpobooTdopa u
mpoboroaro-
TOBKHU 00pa3-
110B 00BEKTOB
OKpY’Karolen
Cpellbl- BO3/Y-
Xa, IPUPOJTHBIX
Y CTOYHBIX BOJI,
MOYB, pacre-
HHM, OBITOBBIX
M TEXHOTCHHBIX
OTXOJIOB; BJIa-
JeHHe B TOJTH-
oM 00beme
OCHOBaMH
MPUHIIUATTHAITD
HBIX YCTPOMHCTB
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KOHIIEHTpaIen
aHanura B 00be-
KTax MCCieno-
BaHMUsI, €T0 arpe-
TaTHBIM COCTOS-
HUEM B MaTpyd-
HOW OCHOBOM,
He BJajieeT
HaBbIKAMHU
nmpobooTdopa u
npoOomoAroTo-
KU 00pa3IioB
00BEKTOB OKPY-
JKAIOLIEN CpEbI-
BO3/yXa, MpH-
POJIHBIX I CTOY-
HBIX BOJ, TIOYB,
pacteHuid, ObITO-
BBIX U TEXHO-
T'€HHBIX O0TXO-
JIOB; He BJIajieeT
OCHOBaMH TPHH-
IUTTHATEHBIX
YCTPOMCTB COB-
PEMCHHBIX aHa-
JTUTAYECKUAX
npudOpoB; Ha-
BBIKAMU pEruc-
Tparyy aHaIIA-
TUYECKUX CHUT-
HAJIOB Ha COB-
pEeMEHHOM
000pyIOBaHUY B
COOTBETCTBUHU C
3aJjauaM¥ U KOH-
LEHTpaluei
aHaimuTa B 00be-
KTaX UccIeJo-
BaHUs, €TO arpe-
TaTHBIM COCTOSI-
HUEM U MaTpHu4-
HOM OCHOBOH,
He BJIaJieeT
MaTepraIoM
JUCHUTIIIIMHBI

COOTBETCTBUH C
3a/1a4aMy U KOH-
LIeHTpaIuen
aHaJIMTa B 00be-
KTax HUCCIeno-
BaHMSI, €TO
arperaTHbIM
COCTOSIHHEM U
MaTpUYHOU OCHO-
BOI, B Ipolecce
BBITIOJIHCHUS
SKCHEPUMEHTA
COBEPILAECT
OINHNOKH,
BJIaieeT  Mare-
puaiomM zuc-
LUTLTUHBI u
IIPAaKTUKOM  €ro
NPUMEHEHUSA

3-4
c1a0o

MOYB, pacte-
HU, OBITOBEIX
U TEXHOTE€HHBIX
OTXOJI0B;
BJajeeT B
A0CTATOYHO
MOJTHOM 00be-
Me OCHOBaMH
MIPUHLUIINAIb
HBIX YCTpOU-
CTB COBpE-
MEHHBIX aHaJIH-
THUYECKUX
npuOOpOB;
XOpOLIO BJIa-
JeeT HaBbIKAa-
MH PETHCT-
pauuy aHaju-
THYECKUX CHT-
HaJIOB Ha COB-
pEMEHHOM
00opynoBaHUH
B COOTBETCT-
BUU C 3a/1a4a-
MU U KOHIICH-
Tpauueil ana-
nuTa B 00BEK-
Tax HUCCieno-
BaHUs, €TO
arperaTHbIM
COCTOSIHUEM U
MAaTpUYHOU
OCHOBOM , B
LeJIOM -
JA0CTATOYHO
N0JIHOE BJIA-
JeHUe MaTe-
puanom
JUCLUTUTAHBI

COBPEMEHHBIX
aHaMTH4eC-
KHUX ITPHUOOPOB;
OTJINYHOE
BJajieHue
HABBIKAMU
perucTpanuu
aHaTMUTHIeC-
KHX CUTHAJIOB
Ha COBPEMCH-
HOM 000pYyI0-
BaHHH B COOT-
BETCTBUHU C
3aa4yaMu 1
KOHIIEHTpa-

myel aHalanuTa B

00BeKTax
HCCIIETOBAHMS,
€ro arperat-
HBIM COCTOSI-
HUEM U MarT-
pUYHOU
OCHOBOW,
OTJIMYHOE
BJIAJICHHE
MAaTepHuajioM
OUCLUILIMHBI B
ITOJIHOM
o0BeEMeE.
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3. TunoBble KOHTPOJIbHbIE 32IaHNS WJIH HHbIe MATEPUAJIbI, HE00X0AUMbIe IS
OlleHKH 3HAHWI, yMEHHUI1, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH,
XapaKkTepu3yIMX 3Tanbl (OPMUPOBAHNS KOMIIETEHI[UIl B MpoLecce 0CBOCHUS
o0pa3oBaTeyibHOI MPOrPaMMBbI

3.1. BxoaHo#l KOHTPOJIb
Bx0/1HO# KOHTPOJIb — CPENICTBO MPOBEPKH 3HAHUN U YMEHUH OO0yYaronmxcs,

KOTOPOE MOXKET OBITh UCIOIB30BAHO JIsi KOHTPOJISA MPHUOOPETEHHBIX paHee Ipu

0oOy4eHUM HaBBIKOB U YMEHUH.

[{enp npoBeieHNs BXOAHOTO KOHTPOJIS: MPOBEPKA MTyOMHbI 3HAHUN U YMEHHIA,

NpUOOPETEHHBIX paHee MPU OOYUYECHHH .

IIpumepHbIii IepeYyeHb BONPOCOB BXOJHOT0 KOHTPOJIA

1. IIpenmeT u 3a1a4n aHATUTUYECKOW XUMUH.

2. lloHaTne « AHAUTUTUYECKUN CUTHAID).

3. OTanune KOJMYECTBEHHOTO aHAIN3a OT Ka4€CTBEHHOTO.

4. Knaccudukaiiys KOJIMYECTBEHHBIX METOIOB aHAJIH3A.

5. Knaccuyeckne XuMu4eckre METOIbI aHAIIN3A.

6.CyIIHOCTh TPAaBUMETPUYECKOIO METO/A AHAIIN3a

7. TUTpUMETPUYECKUI METOJI AaHAIU3A.

8.0c00eHHOCTH MPUMEHEHHUSI UHIUKATOPOB U MEXAHU3M UX JEHCTBUSA B METOJAX
auuan- U alKaduMETpUu

9.KomruiekcoHOMETpUY€EC KO€ TUHTPOBAHUE

10.0cobeHHOCTH AEHCTBUSA UHIUKATOPOB B KOMIIJIEKCOHOMETPUU
11.Knaccuduxanus cnoco00B OKUCIUTENBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS
12. ITpuHIMIBI BBIOOpA MHAMKATOPA B PEIOKC - METPUH

13. O6opynoBaHNE aHATTUTUIECKUX JIAOOPATOPHIA

14.Crioco6b! aHanM3a MOYBEHHON BBITSKKA TUTPUMETPUICCKUMU METOAaMHU

15. IlorpemHOCTH B TATPUMETPUYECKOM U TPABUMETPUUECKOM METOAAX aHAIN3a

3. 2. TecTroBbI€ 3a1aHUA
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Tectbl — »3TO cHUCTEMA CTaHAAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJSIOIINX
aBTOMATU3UPOBATH MPOLIEYPY U3MEPEHUS YPOBHS 3HAHUW U yMEHUIN 00y4aromierocs.

[lo gucuunmHe «MeTonpl aHAaJTUTUYECKOTO KOHTPOJISI B DKOJIOTHU»
OPEeIyCMOTPEHO IPOBEJIEHUE YCTHOIO M  IMHUCBMEHHOIO TEeCTHpoBaHUs. B oxHOM
BApUAHTE TecTa coJepkurcs 5 u Oosiee BompocoB. Kaknplil MpaBUIIBHBII OTBET
ouieHuBaercs B 1 uinm 2 6aiia, MakcuMaibHasi CyMMa 0ajljioB 3a TecTupoBanue S win 10

OaJUIOB.

BAPUAHT Ne 6 Tembl — Cnektpodoromerpus, [lonsapumerpus,
Pedpaxkromerpusn»)

1. YkaxkuTe MaTeMaTHIECKYIO 3amuch 3aKoHa byrepa-Jlambepra.

1. 1g(lg/t) =k-l-c
2. g(ldle) =k-l-c
3. Ig(l/l) = k-1
4. 1g(lflo) = k-1

2. Kak wu3meHseTcs TOKa3aTelab IMPEJIOMIIEHUS CBETa NPU MOBBIIICHUU
TeMIrepaTypbl pacTBopa?

1. Bospacraer.

2. He n3mensercs.

3. CHmxaeTcs..

4. JIns oqHUX BEIECTB BO3pACTaeT, I APYTUX - CHIYKACTCHL.

3. Ykaxure pusnyeckoe siBJieHue, Ha KOTOPOM OCHOBaH METO]I MOJISIPUMETPHS.
1. Tonspuzanus cBeTa.
2. Bparenue miocKocTy MmoJisipu3aliii CBeTa.

3. BpamatenpHas qucrnepcust cBeTa.
4. OTpaxeHue cBeTa.

4, VYKaxkute KOOPAUHATHI TPATyUPOBOYHOTO rpaduka B MeToie GOTOMETpHs

IIJTaMCHU.

1. A =f(c).
2.1=1()).
3.1=(c).
4. 0. = f(c).
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5. IIpu omnpeneneHun Cu* B pacTBOpe MHUKPOYIOOpEHHS ONTHUYECKas
IJIOTHOCTh pacTBOpa amMMHakaTta mMeau, coaepxaiiero 2,30 mr Cu* 8 100 cM® paBHa
0,26 mpu TtommmHe mnorjomarmmero ciuos 20 MM, Paccuurtaiite  MOISpHBIN
KOA(PPHUIIUEHT CBETOMOTIIOICHUS.

1.3,62 -10?
2.1,80 -10°.
3. 3,62 -10.
4.3,62 -10°

3.3 JlabopaTopHasi paGoTa

JlabopatopHas pabGota- 3T0 (opma o0O0ydeHHS , TO3BOJSAIONIASI TPOBEPHUTH
YMEHUS M HaBBIKH  BBIMOJTHEHHUS SKCIEPHUMEHTA 10 KOHKPETHOMY H3y4aeMOMY
MHCTPYMEHTAJIbHOMY METOAY HccienoBaHui. OHa OCHOBaHA Ha MPOILIECCE OCO3HAHUS
M3y4aeMOTo MaTepualia Ha OCHOBE CaMOCTOSATENbHON MpeaBapuTeIbHON y4eOHOU
nesitenbHOCTH OOywaromierocs. [Ipu »ToM 06cyxpatorcs HauOoliee TPYIHBIE ISt
YCBOCHUS M IOHUMAHHUSI BOTIPOCHI.

JlabopaTopHble pabOTHI BBHIMIOJHSIOTCS B COOTBETCTBUU C METOIUYECKUMHU
YKa3aHUSIMA TI0 BBINOJIHEHUIO J1a00paTopHbIX paboT 1o aucuuiuimHe «MeTomabl
AQHAJIUTUYECKOTO KOHTPOJISI B SKOJIOTHH

[lepeueHb na0OpaTOPHBIX PabOT MO AUCHUILIMHE «MeToAbl aHATUTHYECKOTO
KOHTPOJISI B DKOJIOTHH:

1 NudopmarimoHHOE CONTPOBOXKACHHUE TIPOIECCOB B aHATMTHIECKOM JTabopaTopuu 2,
Oco0EHHOCTH pa3InYHbIX OOBEKTOB OKPYKAIOUIEH CPEIb

3. Ocobennoctu mpoO00TOOPa 0OBEKTOB OKPYKAIOIIEH CPEIBI
4. XeMOMeTpHrKa B OLICHKE Pe3yJbTaTOB aHATUTHUYECKUX U3MEPEHUIN

5. [Ipsimoe doTtomerpuueckoe onpezeneHne Meau(2+) B 00beKTax OKpyKarolen
Cpellbl Ha OCHOBE SIPKOOKPAIIIEHHOTO0 TeTpaaMMHuaKaTa MeJIu

6. doToMeTpuUecKoe ornpeaesieHne xkene3a ( 3+) B MPUPOIHBIX BOJAX C
CyIb(OCATUITUIOBOIN KUCIOTON

7. Meton muddepenninanbaoit GOTOMETPUU ISl ONpeeNieHUs OOJBIITNX KOJTUYECTB
Menu (2+) B OOC

8.Ilonspumetpus. [lonsipumerpruyeckoe onpeaeaeHne caxapo3bl B BOJHOM pacTBOPE.
OmnpeneneHne Kpaxmana B MyKe U 3€pHE

9.®orotypounumeTpusi. PoTOTYypOMAMMETPUUIECKOE OMpeieicHue Cyib(haT-nOHOB B
MIPUPOIHBIX U TTOJIMBHBIX BOAAX

10.0Onpenenenue HaTPUs U KaJIKs B BOAHON BBITSDKKE U3 IMOYBBI HA TJIAMEHHOM
¢dboTomeTpe.
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11.®otodnyopumerpus. ®otodayopuMeTpuuecKoe onpeesenue pudodaaBuHa B
npenapare Butamun B,

12. PeppakromeTpudeckoe onpesiesieHue XJI0pHaa HaTpus B BOAHOM PacTBODE.
Onpenenenue caxapa B COKax.

13.Monometpus - nenosas urpa «lIpumeHeHre HOH-CENEKTUBHBIX AJIEKTPOJIOB IS
KOJIMYECTBEHHOM OLIEHKH COCTaBa 0ObEKTOB OKPYKAOUIEH CPEbl U MPOLYKIIHH
PaCTEHHEBOACTBA»

14 Konaykrometpus. KOHIyKTOMETpHUYECKOE ONpeie]IeHuEe OO0IIeil MUHEpaIU3alui
BOJTHOM ITOYBEHHOM BBITSKKU

15. Bonsramnepometpusi. [IpsiMoe BosibaMIIepoOMETPUUYECKOE OTIPEICTICHUE aMUIIO3bI B
Kpaxmaiie, 00paTHOE BOJIbTaMIIEPOMETPHUECKOE OTIpeIeTIeHNEe aCKOPOUHOBOM KUCIIOTHI
B (hpyKTax, cokax

16. I'azoxuakocTHass xpomatorpadusi. ['azoxpomarorpaduueckoe onpeaesieHue
baiinerona u balitana B pacTUTEIBHBIX 00BEKTaX, IOYBE U BOJIC

17. XpomaTtorpaduyeckuii MpoIecc 1 ero XapakTepUCTUKUA B TOHKOCIOMHOMN
xpomarorpaduu Onpenenenre kapOeH1a3uma u OeHIaTa B paCTUTEIbHBIX 00bEKTaX,
MOYBE M BOJIaX METOJIOM TOHKOCJIOMHON XpoMaTorpaduu

[Tpumep nabopaTopHOi pabOTHI:
Tema «IIpsimoe poTomMeTpHUeckoe onpeaeaeHue Meau (2) B o0beKTax
OKpY:Kawuleil cpeabl HA 0CHOBe 00Pa30BaHNS SIPKOOKPAILLIEHHOT 0
TeTPAaaMMHUAKATA MeIN»

Hean: chopMupoBaTh HaBBIKU PAOOTHI HA POTORNEKTPOKOJIOPUMETPE U OBIIATETH
METOJUKOU MpsIMOTO (hOTOMETPUYECKOTO0 omnpeaeneHust meau(2) B o0bekTax
OKPYXaIOUIEH CPEIbI.

OmnpeieneHie 0CHOBAHO Ha 00Pa30BaHHI KOMIUIEKCHOTO coexuterns Cu ¢
2
ammuakom: Cu?* + 4 NH," — [Cu (NH3).]*

PactBOp TerpaammuakaTa Meau UMEET MHTCHCUBHYIO TOJTyOyI0 OKpackKy,
MOJISIPHBII K03 duureHT ceTonormomenus 1-1072,

Jifl uM3y4YyeHHsl CHEKTPAJbHOM XAPAKTEPHUCTHKH PACTBOPA. CTYICHTHI B
MEpHYIO KOJIOy mumneTkod oromparoT 5,00 cM® MCXOZHOTO (CTAHIAPTHOTO) PacTBOpA
CuSQO,, MEpHBIM ITUIUHIPOM JTO0ABIISIOT 5 e’ pacTBOpa aMMHaKa, JIOBOJST 10 METKH
IUCTWJUIMPOBAHHOW  BOAOM W mnepeMemuBaroT. OaHy  KIOBETY  3aIlOJHAIOT
aHAJM3UPYEMbIM PacTBOpPOM, JPYTryl0 — JAUCTWUIMPOBaHHOM Bojaon. KroBeTsl
HEOOXOJIMMO TIPEJIBAPUTEIIBHO OMOJIOCHYTh HCCIEIyEeMbIM PAaCTBOPOM U 3arOJHATH
TOJBKO J10 MeTKU. C BHEIIIHEHN CTOPOHBI KIOBEThI (PUIBTPOBATILHON OyMarou TIiaTebHO
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IPOTUPAIOT TPaHM, Yepe3 KOTOPbIE MPOXOAUT CBETOBOM MOTOK. M3MepsAroT onTHYEeCKyIO
IUIOTHOCTh OKPALIEHHOTO pacTBOpa C pa3Iu4YHbIMU CBEeTOQUIbTpaMH. Pe3ynbrarhbl
U3MEpPEHUI 3aUChIBAIOT B TAOJIHILY.

JliiHa BOJIHBI, HM 440 | 490 | 540 | 590 | 670 | 750

OnTuueckas INIOTHOCTE A

Crpost rpaduk 3aBUCUMOCTH ONTHYCCKOW IJIOTHOCTH OT JUTUHBI BOJHBI A = f (L)
U BbIOMparoT cBeTOPHILTP. ONTUMAIBHON SBJISCTCS JJTMHA BOJHBI, IPH KOTOPOH CBET
MaKCHUMAJILHO TOTJIONIAETCSl paCTBOPOM. JlemaroT BBIBOJ, KaKoW CBETOMUIBTP CIEAyeT
MPUMEHSTH ITPH pabOTe C paCTBOPOM aMMHaKaTa MEJIH.

Ilposepka svitnonnumocmu 3axkona byzepa-Jlamoepma-bepa: B meprHyto konby
MATIETKOM MoMeIaoT 5 cM® pactBopa CUSOy, MEpHBIM IUIHHAPOM T0GABISIOT 5 cM>
pacTBOpa aMMHaKa, JOBOJAT J0 METKU JUCTUIUIMPOBAHHOM BOJIOM M NEPEMEIINBAOT.
N3MepstoT  ONTHYECKYI0 IUIOTHOCTh OKPAlI€HHOTO pacTBOpa IMpU  BHIOPAaHHOM
cBETOPMIBTPE MOOUEPETHO B KIOBETAX C TOJIIMHOMN morjiomatoniero ciost 1, 2, 3 u 5
cM. HM3MepeHuss MOpPOBOAST OTHOCHTEIBHO JHUCTUUIMPOBAHHOM BOJBI, KOTOPYIO
ITIOMEIIAIOT B KIOBETHI C TAKOW K€ TOJIIMHOW cJIos. Pe3ynbraTel N3MEpEHNN 3aHOCAT B
Ta0IuUILy.

TonmuHa ciios, cM 1 2 3 5

Ontuyeckas MIOTHOCTh, A

[To MOMYYeHHBIM AAHHBIM CTPOSIT TPaPUK 3aBHCHMOCTH ONTHYECKOW TUIOTHOCTH OT
TOJIIMHBI TTorsioraroriero ciiost A = f(l). BeiOuparoT onTuManbHyIO KIOBETY, B KOTOPOM
ONTHYECKAS IUIOTHOCTh PACTBOpPAa MAKCUMAJIbHA, HO HE npeBbimaet 0,8.

Ilocmpoenue zpadyupoeounozo c2paguxka. CTyaeHTBl TOTOBIT  CEPUIO
CTaHJApPTHBIX PacTBOPOB, comepxkanmx 0,01 — 0,2 mr/em® Cu®*. Jlnst otoro B 4 MEpHBIE
KOJIOBI TumeTkoil otouparor 2,5; 5,0; 7,5; 10,0 oM’ CTaHJAPTHOTO PaCcTBOpA,
cogepxamero 1 mr/em® Cu?*. B kaxayo Kkoia0y Z0GaBIIOT MO 5 cM® pacTBopa
aMMHMaKa, JOBOJAAT 10 METKH IUCTUIUIMPOBAHHOW BOJOM M NEPEMEIMMNBAIOT. M3MepsroT
ONTHYECKYIO IJIOTHOCTh PAacTBOPOB IMPHU BBIOPAHHOM CBETOMUIBTPE U ONTUMAJIBLHOM
TOJIILIMHE MOTJIOIIAIOIIETO CJIOs. Pe3ynbTaThl U3MEPEHHI 3aITUCHIBAIOT B TAOIHILY.

,
Konuenrparms Cu” B pacTBope, Mr/cm>
Onrnyeckast INIOTHOCTh A

Konuentparmo CU” B CTAHZAPTHBIX PACTBOPAaX (Ce) PACCUUTHIBAIOT IO
YPaBHEHHUIO:
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CI/ICX ’ VI/ICX - CCT ) VCT

CTposIT TpaayupoBOYHBIA TpaduK B KOOPIMHATAX: ONTHYECKAS IJIOTHOCTh —
KoHIeHTpalus. [IpsMmonuHeiHOCT, Tpaduka CBUAETENLCTBYET O TOM, 4YTO
CBETOIIOTJIONIEHUE PacTBOpa aMMHaKaTa MeAH Mo JUuHsAeTcs 3akoHy byrepa-Jlambepra-
bepa.

Ananuz oopazya: KOHTPOJIBHBIM PaCTBOP obOpasna C HEWU3BECTHBIM
comepxkanreM CU”" TOTOBSIT K aHANIM3y, KaK OMMCAHO BblmIe. ONTHYECKYIO IUIOTHOCTD
OKPAIIIEHHOTO PAacTBOPa U3MEPSIOT B TEX ke ycloBusax. [1o rpagynpoBouyHOMYy rpaduky
HaxOJSAT KOHLEHTPAIMIO PacTBOpPa, COOTBETCTBYIOIIYIO CPEAHEH ONTHUYECKOM
IUIOTHOCTH.

2+
Pacuem. Conepxxanne CU” (M, Mr) B KOHTPOJHLHOM PacTBOPE BBIYUCIISIOT IO
bopmyre:

m~c,V,

IJIe Cx — KOHIIEHTpAIlUs pacTBOpa, HaWJCHHAs MO TPaayHpOBOYHOMY T'paduKy,
3.
mr/em’; V — BMECTHMOCTD KOJIObI, CM".

PaccunthiBaroT OTHOCHUTCIIBHYIO  IIOTPCHIHOCTL  OIIPCACICHHUA C  YUCTOM
2
HCTUHHOTO 3HaueHus Maccel CU ¥ B paCTBOpC.

Oob6opynoBanmne:

1. ®otoanexTpokonopumerp KOK-3 ¢ HabopoM KIOBET.

2. MepHbie K0JIObI BMECTUMOCTBIO 50 cM® — 5 .

3. MepHBIii HUTHHAP BMECTHMOCTBIO 10 e’

4. T'pafyHpOBaHHas IAIETKA BMECTHMOCTBIO 10 cv®,
PacTtBopsr:

CranzapTHsiii pactBop CuSO, ¢ koHuenTparmeii 1,0 mr/cm’,
PactBop ammuaka ¢ maccoBoi goineit 5,0 %.

OunbTpoBangbHas Oymara
3.4.JlenoBasi urpa

[IpencraBnsier co0Ol COBMECTHYIO JAESTENBHOCTh TPYNIbl OOy4YaloIMUXCAd U
MEJaroru4eckoro pabOTHHUKA C LEJIbI0 pelIeHUs YYEOHBIX U MPOdeCcCHOHANBHO-
OPUEHTHUPOBAHHBIX 337a4 MyTEM HIPOBOrO MOJAEIMPOBAHUS pPeabHON MPOOIEMHOMN
CUTyalllH, TIO3BOJISIET OLEHWBATh YMEHHWE AaHAJIU3UPOBATh W pPElIaTh THUIIUYHBIC
MpoQeCcCHOHATILHO-TIPOM3BOICTBEHHBIE 3aJ1ayu.

Henoasg Urpa «IIpuMeHeHME HOH-CENEKTUBHBIX JJIEKTPOJOB JISI KOJIWYECTBEHHOU
OLICHKH COCTaBa OOBEKTOB OKPYXKAIOLIEH cpelnbl W MPOAYKLUUH PACTEHHUEBOJCTBAY:
BKJIIOYAET:
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1-onpedenenue kanus B BOMAHON BBITSHKKE M3 TIOYBBI C HCIOJH30BAHMEM HOH-
CEJIGKTHBHOT'O AJIEKTPO/IA ;

2-onpeoenenue uonos ceunya (11) B BOJHONW MOYBEHHOH BBITSDKKE C NMPUMEHEHUEM
CBUHEI[-CEJICKTUB-HOTO 3JICKTPO/Ia,

3- ompedeneHue HUMpPamMos B OBOIIAX C WCIHOJIb30BAHHUEM HHUTPAT-CEICKTUBHOTO
AIIEKTPO/IA,

4-onpedenenue KUCIOMHOCMU 3€pHA AYMeHs W JAPYTUX 3€PHOBBIX METOJIOM
MOTEHITMOMETPUNYECKOTO TUTPOBAHHS,

5- onpeodenenue conAHOU KUCIOMbl 8 B600AX METOAOM MOTEHIIMOMETPUYECKOTO
TUTPOBAHUS

[TogpobHOE THCaHWE SKCIEPUMEHTa MPUBEICHO B METOAMYECKUX YKa3aHUSAX IS
1a0b0opaTOPHBIX PadbOT MO TUCIHUILIAHE.

[TonroroBka K UTPOBOMY MOJICIMPOBAHUIO U €r0 MPOBEACHUE BKIIIOYAET CIIETYIOIINE

ATAIbI:
Jran 1. BBenenue B nmpoodJiemy.

[IpenogaBaTens packpbiBaeT OOydalOmIMMCS 1eJdb M 3aJa4d IPEACTOSIIEro
UTPOBOTO 3aHATHA, €r0 TeMy, ¢hopMy npoBeAcHUsI. OHU TPYNIHUPYIOTCS B TBOPUYECKUC
KOJIJIEKTUBBI — JJA0OpaTOPUH, BEIOUPAIOT 3aBEIYIONIUX Ja00paTOPUSIMH.

Jtan 2. [loaroroBka Kk nNpoBeIeHUI0 3AaHATHS.

3aBenyromuii  jJaboparopuel pacrpenenser 3adaHus MEXIY COTPYIHUKAMHU.
OOyuaromuecss — Hay4Hble COTPYAHUKH TIOBTOPSIIOT M3YUYEHHBIH TEOPETHUECKUN
MaTepuas COTIACHO MOIYYCHHOMY 3aJaHUI0 M METOJIUKU MPOBEACHUS IKCIEPHUMEHTA,
KOTOPOMY OHHM 00y4yaiauch Ha Ja0opaTopHbIX 3aHATUAX. OOydarommuecs JIenaroT
3aroTOBKH K OyAyIIieMy MTUChbMEHHOMY OTYETY MO0 HTPOBOMY 3aHATHIO. OTUET BKIIIOYACT
TEOPETUYECKYI0 U SKCICPUMEHTAIBHYI0 YacTh MO KaXIAOMY uccienoBaHuto. [lpu
MOJTrOTOBKE K 3aHATHUIO 00yJarommuecs: ohopMIISIIOT TEOPETUYECKYIO YacTh OTYETA.

[IpenonaBarenb KOHCYJIBTUPYET OOYYAIOUIMXCS IO BOMPOCaM, BO3HHUKAIOIIUM MPU
MOATOTOBKE K UTPOBOMY 3aHSITHIO.

JlabopaHT opraHmu3yeTr MaTepualbHO-TEXHUYECKOE OOECreYeHne 3aHATHSA: TPUOOPHI U
MPUCTIOCOOJICHHS, XHMHYECKas TIOCyJa, peakTuBbl. [ pynmupyer mnpuOoOpel U
o0opyI0BaHUE TI0 UX HA3HAYEHUIO, Pa3MEIIaeT UX B YICOHOU ayTUTOPHUH.

Jrtan 3. IIpoBeaeHne UTPOBOTr0 MOIEJTUPOBAHUS

[IpenonaBarens HaYMHACT WTPOBOE 3aHSATHE, OOBIBISET €ro TeMy, IEIU H
3amaun. [Ipurnamraer oOyyaromuxcsi Ha4aTh SKCIEPUMEHTAIBHYIO paboTy.

OOyuaromuecs TPYNIUPYIOTCS B KOJUIEKTHUBBI-IA00PATOPHUH, PACTIPEIEISIOTCS
M0 ayJIUTOPHUH COTJIACHO MOATOTOBJICHHOMY O0OPYTOBAaHWIO M MPUCTYIAIOT K aHAJIU3Y
oOpasioB. Pe3ynbTaThl m3MepeHud U pacueTbl (HUKCUPYIOTCS B IKCIEPUMEHTATLHON
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yacTu oTdera. llocne BBIMOTHEHUS aHalW3a HAa OCHOBAaHWU CBOMX pe3yJbTaTOB
COTPYIHMKH JAIOT 3aKJIIOYEHHE M0 UCCIIEI0BAHHOMY 00pa3ily IPUPOAHON BOJIBI.
CBo10 paboTy COTpYAHUKHM Ja0OPaTOPUU CAAIOT 3aBEIYIOLIEMY JIa0OpaTOPHEH.

3aBepyromuii s1aboparopueit  0000HIAET JaHHBIE BCEX COTPYIHUKOB CBOETO
KOJUIEKTHBA, COOMpasi OTIENIbHbIC YACTU SKCIEPUMEHTa B €IUHBIN OTUET, MOCJIE Yero
BBICTYIIA€T C YCTHBIM COOOIIEHUEM Tiepe/l Tpynmnoil. BeicTyrnieHne packpbiBaer:

- HCTOYHMK UCCJIEIOBAHHOTO OOBEKTa MPUPOJHOMN BOJIBI,
- pe3ynbTaTbl  ONPENEICHUS  DKOJIOTO-XMMHUYECKMHX  MoKazareled ©u  ux
XapaKTEPUCTHUKY;
- MPaKTUYECKHE PEKOMEHIAlUU.
OOyuaroiyecss ydacTBYIOT B OOCYKJICHHHM BBICTYIUICHHUS, 3aJal0T BOIPOCHI,

BBICKA3bIBAIOT CBOM MHeHus. Otder mo padoTe CBOEW TPyIIbl PYKOBOJUTEIb
7a00paTOpUHU CAAET MPENOAABATEIO.

Ortan 4. [loaBeaenyue UTOroB 3aHATHA.

3aBeayronyii 1abopaTopuei oreHUBaeT PabOTy CBOMX COTPYAHHUKOB, YUHUTHIBAS
CTCIICHb HX IOATOTOBJICHHOCTH K BBINIOJHEHHUIO aHaIn3a, CaMOCTOSATCIbHOCTH
MPOBEICHUS OMbITa, aKKypPaTHOCTh W TINATEJIBHOCTHh HCCaeaoBaHus. lIpenomaBarens
OIICHUBAET pabOTy pyKOBOAUTEINS Jlabopatopuu. [Ipy 3TOM yUUTHIBAIOTCS CTENIEHBb €ro
BJIQJICHUS] BCEMH METOJIaMH, CIIOCOOHOCTh 000OIIEHUS SKCIIEPUMEHTAIBHBIX JaHHBIX U
OpraHU3aTOPCKUN TAJIAHT. B 3aBepiiieHUU U MpernojaBaTeib, U 00ydaromuyecs aeaarT
BBIBOJI O JOCTHIKEHHUU 1€ 3aHATHS M YACHSIIOT JUIi ce0sS BCE €ro acIeKThl
(megarornyeckui, mo3HaBaTeIbHbIN, TBOPUYECKUM, KOMMYHUKATUBHBINA U T.1.:

- (TOJYYHJIOCH» JIM NIPOBEIEHHOE 3aHITHE KaK UTPOBOE?

- YJaJocCh JIU CMOJEIUPOBATh MPOU3BOJCTBEHHYIO CUTYALIUIO U OOECIIEUNTh 3aHATHUIO
po(heCCUOHATIBHYIO HANIPABICHHOCTh?

- yJajnoch Ju cpaboTaTbcs B KOJUIEKTHBE COTPYAHUKOB?

- OKa3zajach JI M0JIe3HOM Takas popma 3aHsATHS?

- SABWIACh JIM TOJE3HOW W HHTEpecHON wuHpopManus 00 H3yYeHHOM OOBEKTe
OKPY’KAIOLIEH Cpebl, HAPUMEDP NPUPOIHON BOABI?

[IpenogaBaTens OmarogapuT OOyYarOMIMXCS 3a aKTHBHOCTH M TBOPUYECKYIO padoTy,

OOBSBIISIET 3aHATHE OKOHUCHHBIM.

3. 5. PyOe:xHbIi KOHTPOJIb
[IpencraBnsier co0oil  CPEACTBO KOHTPOJIS YCBOCHUS Y4YeOHOro MaTepualia
pa3eiioB NUCIUIUIMHEI, OPraHM30BaHHOE KaK yuyeOHOE 3aHsATHE B BHJE COOCCEIOBAHUS
00y4YaroIerocs: ¥ Mpero/1aBaTeis.
-Ilens poBeacHUS pyOSKHOTO KOHTPOJIS:
— MpoBepKa M OICHKA 3HAHWKW , YMEHUH M HABBIKOB OOYYAIOIIUXCS IO JaHHOMY

KOHKPCTHOMY pa3JiCly JUCHHUIIJINHBI.
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Bormpocsr pyGexkHOTO KOHTPOJIS, pacCCMaTpUBAaEMble Ha Ay IUTOPHBIX 3aHATHIX U
BBIHOCHMBbIE HA CAMOCTOSTENIbHOE U3YUYCHHE:
Bomnpocsl pyoesxkHoro konrpoJis Ne 1

BO”pOCbl, paccmampueaembole Ha ayoumopublx 3AHAMUAX

1. Buasl aHajau3a: W30TOIIHBIM, 2JICMCHTHBIH, (byHKITMOHATBHBIN,
MOJICKYJISIPHBIH, BEIIECTBEHHBIH, (ha30BBIi.
2. MaciraOsl pa3BUTHS METOJIOB aHATUTUYECKOTO KOHTPOJISI B KOJIOTHH.
3. IlpencraBUTENBHOCTH MPOOHI.
4. YcrpoiictBa U mpuOOpsl MPoOOOTOOpa MOYBEHHBIX  OOpa3IoB, a TaKXkKe
00pa3IoB NPUPOAHBIX U aTMOC(EPHBIX BOJI, BO3AYXA.
5.Knaccugukanus MeTonoB aHalu3a, OCHOBAaHHBIX HAa HW3MEPEHUH CIIEKTPOB
ANEKTPOMAarHUTHOTO U3Ty4YEHHUS.
6. ChoexkTpbl aTOMOB: OCHOBHBIE M BO30YXKJICHHBIE COCTOSHUSI aTOMOB,
XapaKTEPUCTUKHU CHEKTPAIbHBIX JIMHUIA.
7. CHexTpbl MOJEKYJI: CXEMBbI 3JIEKTPOHHBIX YPOBHEHN MOJIEKYJIbI, IOJIHAS SHEPTHS
MOJIEKYJIBI.
8. OcHOBHBIE 3aKOHBI MTOTJIOIIEHUS U U3JTyUYEHUS.
9. ATOMHO-3MHMCCHOHHAsI CHEKTPOCKONHS B aHAJINU3€ OOBEKTOB OKpY’KaroLIEH
Cpenbl I10YB .
10.AToMHO-a0cOpOIMOHHAsT CIIEKTPOCKOMUSI B aHAIN3€ OOBEKTOB OKPYXKAIOIICH

CpenBl.

11.MeTonbl MOJEKYJISIPHOM ONTHUYECKOM CIEKTPOCKONHWU B aHaM3€ OOBEKTOB
OKpYXalolel Cpelpl, MOYB , CEIbXO3KYJbTYp, OBITOBBIX M TEXHOIE€HHBIX
OTXOJIOB.

12.®oTtodryopumeTprudecKuil aHaIu3

13.Tlonspumetpust

14.PedpaxkTomerpus

15.TTpsimas hpoTtomeTpusi, MeTo 100aBOK, nuddepeHImanbHas GomMeTpus

BOI’IpOCbl 0151 CAMOCMOAMENbHO20 U3yuenus

1. CoBpeMeHHOE COCTOSHME M TEHJICHIIUU PA3BUTHUSI METOJIOB aHAIHTHYECKOTO
KOHTPOJIS B KOJIOTHH.

2. DneMeHTHl XeMOMETPUKH: 0e33TaJOHHbIE U OTHOCUTENIbHBIE METO/bI aHAJIN3a,
AHATMTHYECKUE CUTHAJIBI M TIOMEXH, IIOTPEITHOCTH.

3. Pons MeTO10B pa3nencHus ¥ KOHIICHTPHUPOBAHHUS

4. MeTtofpl BCKpBITUSA MTPOO.

5. MeToap1 OCaKICHUS i COOCAXKICHUS.

6. MeTo1bl SKCTPaKITUH.

/.Ponrp m wMecTo aHaNMUTUYECKUX JIA0OPATOPUil B OKOJOTUHU, TOJYYCHHUH

KaueCTBECHHOU CEIbXO03MPOAYKIIMU U YIyUIIEHNUH TIII0JOPOIHS TIOUB,

9.Ponp u MecTo aHANIMTUYECKHX JabopaTopuil B aHaNIM3€e OOBEKTOB OKPYIKAFOIICH

Cpelbl.
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Bonpocsl py0e:kHOTo KOHTPOJIst Ne 2

Bonpocwul, paccmampusaemoie na ayOumopHviX 3aHAMUAX
1. OOwras XxapakTepUCTUKA U KJIACCU(PUKALUS HIEKTPOXUMUUECKUX METOJI0B
aHAJIUTUYECKOTO KOHTPOJIS B KOJIOTHH.
2. OcoOeHHOCTH NOJYyUYEHUS aHAIMTUYECKUX CUTHAJIOB B MOTEHIIMOMETPUUECKUX
METO/aX UCCIEAOBAHMS —TIPsAMast IOTEHIMOMETPHSI (HOHOMETPHUS) U KOCBEHHAS (
MOTEHIMO-METPHUUECKOE TUTPOBAHHE)
3. AHANTUTUYECKUE CUTHAIBI M CIIOCOOBI X PErHCTPAIH B KOHTYKTOMETPHUECKUX
UCCIIEIOBAHMSIX.
4. [Ipsimasi KOHIYKTOMETPHUS U KOHIYKTOMETPUIECKOE TUTPOBAHUE. ATIIapaTypHOe
oopMIIeHHE METO1a
5. Oco0eHHOCTH aHATUTUYECKUX CUTHAJIOB M CTIOCOOBI X PErHCTpaIiy B
BOJIFTAMIIEPOMETPUUYECKUX U KYJIOHOMETPUUECKUX UCCIEOBaHUSIX. AlapaTypHOe
odopmIIeHHE METOI0B
6. Ilpsmas nNOTEHUMOMETPUS U NOTEHUUOMETPUYECKOE THUTPOBAHUE B aHaJIU3E
KOMIIOHEHTOB TI0YB U CEJIbX03paCTEHUI B arpo(uTOLIEHO3ax
7. TlpsiMass KOHIYKTOMETPUS U KOHIYKTOMETPUYECKOE TUTPOBAHUE B aHaJu3e
OOBEKTOB OKpY’)Kalollleld Cpelbl, KOMIIOHEHTOB TIOYB M CEJIbXO3pacCTCeHUH B
arpoduToreHo3ax
8. BomprammepomeTpus: TEOpPETHUECKHE OCHOBBI, KiIacCH(UKAIMSI  METOJOB,
MIPUMEHEHUE B aHAIN3€ 0OBEKTOB OKPYKAIOLIEH Cpeibl, MOYB U CEIbXO3KYJIBTYP.
9.TeopeTndeckre OCHOBBI METOIa TMOSIPUMETPUH U IPUMEHEHHUE €T0 B aHATN3e
CaxapHuCTHIX BEIIECTB.
10.0O0mm1as xapakTepucTHKa U Ki1accuukaims XpoMaTorpaguaeckux METOI0B.
11. T'a3oBast xpomarorpadusi, BapuaHTbl, COPOEHTHI U HOCUTENIU. TPUMEHEHUE B
aHaJln3e 00bEKTOB OKPYKAIOIIEH Cpeibl
12. NonooOmenHast xpomartorpadusi, xpomarorpadus Ha Oymare.
13. TeopeTrueckre OCHOBBI METOJIa TOHKOCIIOHHOM XpoMaTorpaduu-oCHOBHbBIE
MEXaHU3MbI pa3eyiCHUus] aHaJIuTa.
14. AncopOumoHHas TOHKOCIOWHAs XpoMaTorpadus.
15. PacnipenenuTenbHas TOHKOCIIOMHAsT XpomaTorpadusi.
16.2KunkocTtHast xpomatorpadus U €e BUIbI IPUMEHEHHE B aHAIHM3E MOYB , OOHEKTOB
OKPYXaroUIEH Cpeibl

Bonpocel ona camocmoamenvnozo uzyuenus

[ToTeHumocTraTnuyeckas ¥ ralbBAHOCTATUYECKAs KYJTOHOMETPHSI.

[IpuMeHeHre B aHaIu3€e AIEKTPOrpaBUMETPUU U BHYTPEHHETO 3JIEKTPOJIH3a.

3. Teopernueckue OCHOBBI xpoMarorpaduu: OCHOBHBIE napameTpbl
XpOMaTOTrpaMMbl, KOJIMYECTBEHHBIE XAPAKTEPUCTUKU PA3JACICHUS, KOHUECIIIH
TEOPETUYECKUX TapesioK, KUHETHUYECKas Teopus, paspenieHue Kak ¢(akTop
ONTHMU3ALUU XpoMaTorpaduueckoro npoiecca

N =
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3. 6. IIlpoMexyTOUHASI aTTeCTALIMS

KoHnTponb 3a ocBoeHMEM JUCHMILIMHBI «MeTobl aHATUTUYECKOTO KOHTPOJIS B
HKOJIOTMM» U OLIEHKA 3HAHUI 00yYarolMXCsl Ha 3aydeTe MPOU3BOJIUTCS B COOTBETCTBUU
¢ IlonoxkeHnem o TEKylleM KOHTpPOJE YCHEBAEMOCTU M MPOMEXYTOUHOM aTTecTalluu
oOyyaromuxcsst 10  00pa30BaTEbHBIM  [POTrpaMMaM  BBICIIEIO  0Opa3oBaHUS,
yTBEpKIeHHOM pemreHneM ydeHoro copera @I'BOY BIIO «Capatosckuii I'AY» ot
18.06.2014, npoTtokon No7.

[IpomexxyTOouHas aTTecTalusi B COOTBETCTBHM C YYEOHBIM IUIAHOM IO HalpasJie-
Huto noAroroBku 05.03.06. «Okojoruss U MPUPOJOIOIH30BAHUEY» [0 JUCHUILIAHE
«MeTopl aHaTUTUYECKOTO KOHTPOJIS B DKOJIOTUW» MPOBOAMUTCS B BUJE 3a4eTa.

[ToaroToBka 00y4arommxcs K MPOX0KICHUIO MPOMEXYTOYHOU aTTeCTallun
OCYUIECTBJISIETCS B IEPUO]T TPOBEACHUSI JIEKIIHI1, TA0OPATOPHBIX padoT, AEIOBOM UTPHI,
a TaKKe BO BHEAYTUTOPHBIE Yachl B paMKaX CaMOCTOSITENIbHOM paboThl. Bo Bpems
CaMOCTOSITENIbHOM paboThl O0YyUaIOLIUICS MOJIb3YETCS OCHOBHOM U TOTIOJIHUTEIbHON

JIATEPATYPOHU.
- llenp mpoBefeHUs MPOMEKYTOUHONW aTTECTAIMH: OLICHUTh YPOBEHBH CHOPMH-
POBAaHHOCTH AHAJIUTHYECKUX M MCCIEAOBATEIBCKMX HABBIKOB,  IPAKTUYECKOTO M

TBOPUYECKOTO MBIIUICHUS, YMEHHUSI OOYYaroIIMXCs CAMOCTOSITEIbHO KOHCTPYHPOBATh
CBOM 3HAHUS B MPOLECCE PELIECHUs MPAKTUUECKUX 3a/1a4 U MpoOJeM, OPUEHTUPOBATHCS
B MH(pOpManMoHHOM mIpocTpaHcTBe. I[IpenonaBarens npu NpPOBEICHUH 3a4y€Ta UMEET
MpaBo 337aBaTh JOMOIHUTEIBHBIE BONPOCHI 10 U3Yy4aeMOM JUCLMILINHE.

Bonpochl BLIX0THOT0 KOHTPOJIS (324€T)

1. Buael  anHanuza:  M30TOMHBIN,  AJEMEHTHBIM,  (PYHKIIMOHAIbHBIN,
MOJIEKYJISIPHBIN, BEIIECTBEHHBIH, ()a30BBIii.

2. MacimraObl mpuMeHeHHs] aHaTuTH4YecKuX MeTo10B B ananm3e OOC.

3. [IpeacTaBuTENBHOCTH MPOOBHI.

4, VYerpoiictBa u npubopbl poO00TOOpa MOYBEHHBIX OOpa3LOB, a TaKkKe
00pa31LoB NPUPOJHBIX U aTMOCHEPHBIX BOJ, BO3/1yXa.

5. MeToabl BCKphITHS TIPOO.

6. MeToabl OCaKIEHNS U COOCAKICHUS.

1. MeTobl SKCTPAKIIUH.

8. [IlpsiMas MOTEHIUOMETPHS U MOTCHIIMOMETPUYECKOE TUTPOBAHUE B aHAIU3E
O0OBEKTOB OKpY)Karollel Ccpenbl, KOMIIOHEHTOB TIOYB M CEIIbXO3pacTeHUil B
arpouToIIeHO3aX

Q. [Ipsimasi KOHIYKTOMETPUS U KOHIYKTOMETPUUECKOE TUTPOBAHUE B AaHAJIN3E

KOMIIOHEHTOB TIOYB U CEIbX03PacTEeHU B arpoUTOIIEHO3aX
10.  BousbTammnepomeTpus: TEOPETUUECKHUE OCHOBBI, KJacCU(PUKAIIUS METOJIOB,
MIPUMEHEHHUE B DKOJIOTHH U arpOMPOMBIILIEHHOM KOMIUIEKCE

11. CoBpeMEHHOE COCTOSHHE UM TEHJEHIMH Pa3BUTHS HWHCTPYMEHTAJIbHBIX
METOJIOB aHAJIN3a.

12.  DnemMeHTBhl XEMOMETPUKH: O€33TaIOHHbIE U OTHOCHUTEJBHBIE METOIbI
aHanu3a, aHATUTUYECKUE CUTHAJIBI U IOMEXU, TOTPELIHOCTH.
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13.  Ponb MeTomoB pasfeneHuss U KOHLUEHTPUPOBAHUS B HMHCTPYMEHTAIbHOM
aHaJu3e OOBEKTOB OKpY)KAIOLIEH Cpelbl,  KOMIIOHEHTOB IOYB M pPACTEHUH B
arpoUTOLEHO3aX.

14. TloTeHnmocTraTH4eCKasl U raJlbBAHOCTATUUYECKask KYJIOHOMETPHUSI.

15. IlpumeHeHne B  aHaNU3€  AJEKTPOTPABUMETPUU U BHYTPEHHETO
AJIEKTPOJIN3A.

16. Knaccuduxamnust METOI0B aHaIn3a, OCHOBAaHHBIX Ha U3MEPEHHUU CIIEKTPOB
ANEKTPOMATHUTHOTO U3ITyYEHHUS.

17. CnoexTpsl aTOMOB: OCHOBHBIE M BO30Y)KJIEHHBIE COCTOSIHHSI aTOMOB,
XapaKTEPUCTHKH CTIEKTPATIbHBIX TUHUI.

18. ChoexTpbl MOJEKYJ: CXEMbl 3JEKTPOHHBIX YPOBHEH MOJIEKYJbI, MOJIHAS
SHEPTHUs MOJIEKYIIBI.

19.  OcHoOBHbIE 3aKOHBI TIOTJIOMICHUS U U3TYUYCHUS.

20. ATOMHO-3MHCCHOHHAsI CIIEKTPOCKOIINS B aHAJIN3€ OOBEKTOB OKpPY)KaroIlen
Cpelbl, KOMIOHEHTOB MOYB U PACTEHUH CEIbX03KYJIbTYP B arpo(pUTOIIEHO3aX

21. ATOMHO-aOCOpPOIIMOHHAs CIIEKTPOCKONHMS B aHAJIN3€ KOMIIOHEHTOB IOYB ,
arpOXMMHUYECKUX CPEJICTB U PaCTEHUI CENbX03KYJIbTYp B arpopUTOLEHO3aX

22. Metoapl MOJNEKYJISPHOW ONTHYECKOHM CHEKTPOCKOIIMU. B  aHAJU3e
KOMIIOHEHTOB IIOYB , AarpOXMMHUYECKHUX CPEJICTB U PACTEHHMH CEJIbXO3KYJIbTYp B
arpouTolieHO3aX.

23. llonsTuiiHelii anmapar xpomaTorpadun: MOABMKHAS U HETIOABIDKHAS
(baspl.

24.  CnocoObl kaccupuKauym XpoMaTorpadhuIecKux METOI0B aHATU3a.

25. Teopernueckne OCHOBBI  XpoMarorpaguu: OCHOBHBIE  TapaMeTphl
XpOMaTOrpaMMbl,  KOJIMYECTBCHHBIE  XAPAKTEPUCTHKH  pa3feNeHUsi, KOHIICTIIIHS
TEOPETHUYECKUX TapesioK, KUHETHYecKass Teopus, pa3pelieHne Kak  (akTop
ONITUMU3ALMU XpOMaTOrpaduyecKoro mnpoiecca.

26. T'azoBas xpomarorpadusi: BapuaHThl, COPOSHTHI U HOCUTEIIH.

27. JKunkoctHas xpomatorpadus U €€ BHJIbI B aHAIN3€ KOMIIOHEHTOB IMOYB ,
arpOXMMHUYECKUX CPEJICTB U PACTEHUI CEbX03KYIbTYp B arpopuToIieHo3ax

28. XapaKTepUCTUKH CHEKTPATbHBIX MPHUOOPOB, CIIOCOOBI MOHOXPOMATH3AIIUN
CBETOBOI'O OTOKA, IPUEMHUKHU U3ITyYEHUSI.

29. Macc-CrieKTpoMeTpHs,  XpPOMaTO-Macc-CIIEKTPOMETpUS B aHAJIU3e
KOMITOHEHTOB TII0YB , arpOXHMHYECKHX CPEIACTB M PACTCHHHA CEIbXO3KYJIbTYyp B
arpoduToreHo3ax

30. IIpeumyrmiecTBa u OTpaHUUYEHHUS XPOMATOTPaUIECKOTO aHAJIH3a.
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4. MeToan4yecKkue MaTepUaJIbl, ONpeaeJasaOIIue Npoueaypbl OHeHUBAHUA 3HAHUIA,
YMEHUIi, HABBIKOB U (MJIM) ONBITA AeATEJILHOCTH,
XapaKTepU3yIIUX 3Tanbl (JOPMHUPOBAHUA KOMIIETECHIUM

4.1 Ilpoueaypbl OLlEeHUBAHUSA 3HAHUI, YMEHUI, HABBIKOB
H (WIM) ONBITA JAeSITeJIbHOCTH

KonTtponp pe3ynbraToB 00ydeHHs, JTalmoB U YpoBHSI (opMHUpOBaHUS
KOMIIETEHIIMA MO TUCIHUIUIMHE «MeTOAbl aHATUTHUYECKOrO KOHTPOJIA B  HKOJOTHI
OCYIIECTBIISICTCS 4Yepe3 IMPOBEIECHUE BXOJHOTO, TEKYIIETO, PYOEKHBIX, BBIXOTHOTO
KOHTPOJIEH 1 KOHTPOJISI CAMOCTOSITETIbHON pabOTHI.

@®opMbI TEKYILETro, MPOMEXYTOYHOTO M UTOTOBOTO KOHTPOJISI pa3padaThIBarOTCs
Kadeapoii ucxons u3 cneunGuKky AUCHUTUINHBL, 1 YTBEPHKIAIOTCS HA 3aCeIaHuM

Kadeaphl.

4.2 Kpurepuu ouleHKHM 3HAHW, YMEHHUI, HABBIKOB U (WJIH) ONBITA 1eATeJIbHOCTH,
XapaKkTepu3yIMX 3Tanbl (OPMUPOBAHNSA KOMIIETEHIIHI B Ipolecce 0CBOCHUS
00pa3oBaTeJbHOM MPOrpaMMBbI

Onrcanue mIKaibl OLICHUBAHKS JOCTHKEHUS KOMIIETEHIWN MO JUCHUILUIMHE «MeToIbl
AHAJTUTHYECKOTO KOHTPOJISI B 9KOJIOTMM» MPUBEAEHO B Ta0IUIE 6

Tabmuma 6
VYpoBeHb Otmetka no nsaTuOambHOM cucreme | Onucanue
OCBOCHMS (mpomesxyTo4Hast arTecTarus)™
KOMIIETEHIIH
"
6blCOKUTL «3a4TEHO» OO6yuaromuiics 0OHapy»KUJI BCECTOPOHHEE,

CHCTEMaTHUYECKOE U INIyOOKO€E 3HAHUE
y4eOHOro MaTepuaia, ymeeT cBOOOIHO
BBIITOJIHATH 33JJaHUs, IPETYCMOTPEHHBIE
IIPOrPaMMOM, YCBOUJ OCHOBHYIO
JUTEPATYPY U 3HAKOM C JAOTIOIHUTEIBHON
JUTEPATYPOU, PEKOMEHIOBAaHHOMN
nporpamMmoii. Kak npasuio, oOydaromuiics
HpPOSIBIIET TBOPUYECKHE CITIOCOOHOCTHU B
ITOHUMAaHHH, U3JI0KEHUHU U UCIIOJIb30BaHUHN
MaTepuaia

baszoewlit «3a4TEHO» OO6yyaromuiics 0OHapYKUJI MOJHOE 3HAaHUE
y4eOHOTo MaTepuana, BBIIOJIHSIET
NPEAYCMOTPEHHBIE B IPOrpaMMe 3a1aHusl,
YCBOMJI TOJIbKO OCHOBHYIO JIUTEPATYPY,
PEKOMEHIOBAHHYIO B IIPOTpaMMe

nopo2oeulil «3aYTEHO» OOyuaromuiicss 0OHapyKUJI 3HAHUS
OCHOBHOTO Y4eOHOro MarepHalia B o0beme,
HEOO0X0AUMOM IS JajbHEeNIel yueOnl u
npeAcTosmeld paboThl o nMpodeccuu,
CIPABJISIETCS C BBIMOJIHEHUEM
MPAKTHYECKHX 3a/IaHUH, TPEyCMOTPEHHBIX
IPOrpaMMoii, 3HAKOM C OCHOBHOH
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YpoBeHb OtMeTka o naTubdauibHOM cucteme | Onmcanue
OCBOCHMS (mpoMexxyTo4Has aTTecTarys)™®
KOMIIETEHIIH
"

JUTEPATypPOi, peKOMEHI0BAHHOI
MPOTrpaMMOM, TOMYCTHII MMOTPEIIHOCTH B
OTBETE Ha 3a4€Te U MPU BHIIOIHECHUH
3aJaHui, HO 00Ja1aeT HEOOXOUMBIMU
3HAHUSMH JUIS UX YCTPaHEHUs MO0JT
PYKOBOJACTBOM MPETOaBaTEes

— OO6yuaromumiicsi oOHaApYKUJT TPOOEIBI B
«HE 32UTEHOY 3HaHUSAX OCHOBHOTO Y4eOHOI'0 MaTepHala,
JOITYCTHII TPUHITUITHATIBHBIC OIIUOKH B
BBITIOJTHEHUH TTPEAYCMOTPEHHBIX
IPOTPaMMO¥ MTPAKTHUYECKUX 3aJaHNH, HE
MOJKET POJOHKUTH 00YICHHE WITH
HPUCTYIUTH K MPO(HECCHOHATLHOU
NEeSATSIILHOCTH 110 OKOHYaHUU
00pa3oBaTeNbHON OpraHu3au 0e3
JIOTIOJTHUTEIILHBIX 3aHSATHHA

* - (hopma IpOMEKYTOUHOM aTTECTALMU B CEMECTPE OMPEEISIETCS B COOTBETCTBUH C
Tabnuieit 2 padboyeit mporpaMMbl AUCIUILIAHBI (MOTYJIs)

4.2.1. Kpurepus OLEHKH YCTHOIO OTBeTa NPH TeKylledl M IMPOMEKYTOYHOMH
aTrecTanun
[Ipu oTBeTE Ha BONPOC O0YUAIOIIUKCS TEMOHCTPUPYET:

- 3HaHMe: OOydYaloluicid JEMOHCTPUPYET 2ay0oKoe 3HaHue Mamepuana-
TEOPETHYECKHE OCHOBBI COBPEMEHHBIX  METOJOB AHAJIMTHYECKOTO KOHTPOJS B
AKOJIOTUH; MPUHLMIHAIBHOE YCTPOWCTBO COBPEMEHHBIX NPHOOPOB IS PErUCTpanuu
AHAIUTHUYECKMX CHTHAJOB B Pa3jIUMYHbIX METOJAax AaHalIu3a; METPOJIOTHYECKUE
XapaKTEPUCTUKU COBPEMEHHOTO aHAIUTUYECKOr0 000pYyA0BaHUSA-BOCIPOU3BOAUMOCTD,
TOYHOCTb, IIpe/ie] OOHAPYKEHHUS, TOTPEIIHOCTH U3MEPEHUS AHATTUTUUYECKUX CUTHAJIOB U
CHOCOObI MX YCTPAaHEHUS, MOJIHOE U YCHeuwiHOoe 3HAHUE Mamepuand -O0CHOBBI
XEMOMETPHUKH — COBPEMEHHBIE ACIEKThl 00ECTIEUEHUs] U KOHTPOJISI KauecTBa METOJOB
aHaJIM3a; COBPEMEHHOE COCTOSIHUE M TEHACHIIMM PA3BUTHS AHATUTUYECKOIO KOHTPOJIS B
HKOJOTMM - AaBTOMAaTH3allMs, MaTeMaTu3alus, MHUHHUATIOpU3AlUs, [Eepexo] K
MHOTOKOMIIOHEHTHOMY aHaJIM3y, CO3/JaHHE CEHCOPHBIX YCTPOWCTB; ygepeHHoe 3HaHue
Marepuana- MeToAbl MpodooTdOpa U MPOOOMOATOTOBKH OCHOBHBIX OOBEKTOB aHAIN3a-
BO3/lyXa, MPUPOJHBIX W CTOYHBIX BOJ, MOYB, PACTEHUI, OBITOBBIX M TEXHOTE€HHBIX
OTXO/I0B; 6 noJHOM o00veme 3Haem TPAKTUKU TPUMEHEHUS Marepuala,
MCYEPIIBIBAIONIE , MOCIEI0BATENbHO, YETKO U JIOTUYHO M3Jaraet Marepuai, OTIMYHO
OpUEHTHUPYETCSI BO BCEM 00beMe MaTepuaa, He 3aTPYIHSETCA C OTBETOM IIpHU
BUJIOU3MEHEHUH 3aJIaHUMH,

- YMeHHe: cpopmuposannoe ymenue O0OCHOBaHHO  BBIOMpATh METOA
AHAJIUTHUYECKOTO KOHTPOJS B COOTBETCTBUU C 3a/ladaMU M KOHLIEHTpaUUEl aHajauTa B
OOBEKTaX HCCIIEOBaHUs, €ro arperaTHpilM COCTOSHUEM M MaTpPUYHOM OCHOBOM,
OMIUYHO YMeem OCYIIECTBISATH TPOOOOTOOP M MPOOOIOATOTOBKY aHAIUTA B MTOJTHOM
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COOTBETCTBUM C TPEOOBAaHUSMU METOJAa M KOHKPETHON METOJIMKH aHallu3a; ymMeem 6
HOIHOM 00beme TIPOBOJUTH SKCIEPUMEHTAIbHBIE UCCIEIOBAHUS OOBEKTOB OKpYKaro-
e cpeibl Ha COBPEMEHHOM 00OPYIOBAHUM, OCYIIECTBIISITH METPOJIOTMUECKYIO 00pa-
OO0TKY pe3ylbTaTOB HU3MEPEHUI, OLEHUBATH €€ JIOCTOBEPHOCTh, TOUHOCTh, MPaBUIIb-
HOCTb, OMUIUYHO yMeem TIPUMEHSATb METOJIbl XEMOMETPUKH [JIsi OOecredeHus
KauecTBa pe3yJbTAaTOB; yMeem 6 NHOJIHOM 00beme TIPUHMMATh Ha OCHOBE aHalIu3a
MOJIyYEHHBIX PE3YJbTAaTOB M3MEPEHUW COLUMAJIBbHO- 3HAYUMBbIE pELICHHS I
YCTaHOBJCHHUS TPUYMH U TOCJIEICTBUH aBapuHBIX BBIOPOCOB H  COPOCOB
3arpsi3HSIIOIIMX  BEHIECTB B OKPYXKAlOLIyl0 CpeAy, B IpolLecce MNpOBEACHUs
AKCIIEPUMEHTA U PACUETOB HE COBEPILAET HUKAKUX MOTPEIIHOCTEN;

- BJIaJIeHHe HABBIKAMM. YCHEUIHOe U CUCHEMHOe 61aderue ClIoco0aMu YIIpaBJICHUs
XUMHYCCKHUX PEAKIIMH W TMPOIECCOB, JIKAIIUX B OCHOBE METOJIOB aHAJIMTHYECKOTO
KOHTPOJISI B 9KOJIOTHH JIJIS TIOJTyYEHUST MaKCHMAJIbHOTO BBIX0JIa aHAJTMTHYECKOHN (hOPMBI
OTIPEICIIAEMbIX KOMIIOHCHTOB; OMLIUYUHOE 6]1Ad0¢HUe OCHOBAaMH TPHHIIMITAAILHBIX
YCTPOMCTB COBPEMEHHBIX AHAJIMTHYSCKUX IPUOOPOB; HABBIKAMH PETUCTPAIIUU
AHAJIMTUYCCKUX CHTHAJIOB Ha COBPEMEHHOM OOOPYIOBAHHH, 6/1d0€HUE 8 NOJIHOM 00be-
Me METOJMKaMH XEMOMETPUKH JII 00pabOTKH pe3y/IbTaTOB H3MEPCHHA, HaBBIKAMH
OIICHKU HMX JOCTOBEPHOCTH M 00ECIICUCHHS KauyeCTBa aHAlIN3a; 21y0oKoe U CUCHEMHOe
é1a0eHue Haevlkamu TIPoOOOTOOpPa MW MPOOOMOATOTOBKA OOpas3IoB OOBEKTOB
OKPYXKaIoIel cpe/ibl- BO3AyXa, MPUPOIHBIX U CTOYHBIX BOJI, TIOYB, PACTCHUM, OBITOBBIX
M TEXHOTCHHBIX OTXOJOB, OTIMYHOE BJIAJCHHUC MAaTCPHAJIOM JHCIMIUIMHBI B IOJHOM
obbeme.

Kpurepun onenkn

OTJIMYHO 00y4aroIuics 1EMOHCTPUPYET:

- 3HaHMe: OOydyarouuiics JAEMOHCTpUpYeT TIIy0oKkoe 3HaHHe
MaTepuaia-  TEOPETHYECKHE  OCHOBBI  COBPEMEHHBIX  METOJIOB
AHAIIUTUYCCKOI0 KOHTPOJIA B DKOJIOTUH, MPUHIUITHAIIBHOC YCTPOﬁCTBO
COBPEMEHHBIX MPUOOPOB ISl PETUCTPAIMHA AHAIUTUYECKUX CUTHAJIOB B
Pa3IMUHBIX MCTOAAaX aHajliu3a, MCTPOJOTHYCCKUC XaPAKTCPUCTHUKHU
COBPEMEHHOT0  aHAJTUTHYECKOTO 000pYA0BaHUSA-BOCTPOU3BOINMOCTS,
TOYHOCTh,  TIpelen  OOHapyXeHWs,  IOTPEIIHOCTH  W3MEpPCHUS
AQHAJIUTUYECKUX CHUTHAIOB , M CHOCOOBI WX YCTpaHEHHS, IOJIHOEe M
ychnelHoe 3HAHHE MATepPHaJia -OCHOBBI XEMOMETPUKH — COBPEMEHHBIE
acmeKkThl OOeCmedeHHs U KOHTPOJS KadecTBa METOJOB aHaIN3a,
COBPEMCHHOC COCTOsSIHUC n TCHACHIINU Pa3sBUTHUA METOAOB
AQHAJIUTUYECKOTO  KOHTPOJIS B DKOJIOTMM -  aBTOMAaTH3aIus,
MaréMaruianuvsda, MHHHUATIOpu3aluda, Mnepexoa K MHOTOKOMIIOHCHTHOMY
aHalM3y, CO3JaHHE CEHCOPHBIX YCTPOHCTB; YBepPEHHOe 3HAHHe
MaTepHuajia- METOAbl TPo0ooTOOpa W MPOOOMOATO-TOBKH OCHOBHBIX
O0OBEKTOB aHaJM3a- BO3JyXa, NPHUPOJHBIX W CTOYHBIX BOJ, IIOYB,
pacTeHui, OBITOBBIX U TEXHOTCHHBIX OTXOJIOB; B MOJHOM 00beMe 3HAeT
NPaKTHKHU MIPUMEHEHUS MaTepuana, HCYEPIBIBAOIIIE ,
MOCTIeIOBATEIbHO, YETKO M JIOTUYHO W3JIaraeT Marepuai, OTINYHO
OpUEHTHUPYETCS BO BceM 00beMe MaTepuana, He 3aTPYIHSIETCS C OTBETOM
IIpru BUJON3MCHCHUHN Sa)IaHHfI;

- yMeHHE.  OTJIHYHO c(OpPMHPOBaAHHOe yMeHHe  O0OOCHOBAHHO
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BBIOMpATh METO/[T aHaJiu3a B COOTBETCTBUM C 3aJadyaMH U
KOHHCHTpaHI/Ieﬁ aHaJluTa B O6’beKTaX HUCCIICAOBaHusA, €ro arperaTHbIM
COCTOSSHUEM W MaTPUYHOM OCHOBOW, YyMeeT B IIOJHOM O0beme
OCYUIIECTBJISAITh MPOOOOTOOP M TPOOOMOJATOTOBKY AaHAJIUTA B IOJHOM
COOTBETCTBUM C TpPEOOBAHMSIMH  METOJAA M KOHKPETHOM METOAMKHU
aHaln3a; yMeeT B MOJHOM O0beMe IPOBOJAUTH SKCIEPUMEHTAIbHBIE
HCCIIEIOBaHUsI OOBEKTOB OKpYXKalIled cpeapl Ha COBPEMEHHOM
000pyI0BaHUH, OCYLIECTBIISAITh ~ METPOJIOTUYECKYI0 ~ 00paboTKy
pe3yNbTaTOB  U3MEPEHHI, OLIEHWBATh €€ JOCTOBEPHOCTb, TOYHOCTb,
MMPpaBHUJILHOCTL;, OTJIUYHO YMEET IMPUMCHATbL MCTOAbI XCMOMCTPUKH IJIA
o0OecrieyeHrs  KayecTBa pe3yJbTaTOB; yMEET MPUHUMATh Ha OCHOBE
aHaliM3a IIOJYYEHHBIX PE3YJbTATOB M3MEPEHUN COLHUAIBHO-3HAYMMBIE
pelleHus s YCTaHOBJEHHUS MPHUYMH U TOCJIEICTBUN aBapUHHBIX
BBIOPOCOB M COPOCOB 3arpsI3HSIONIMX BEIIECTB B OKPYXKAIOLIYIO Cpeny , B
rpolLecce MPOBEACHUS MOJATOTOBKUA OTBETa U IPOBEICHHS pPacueTOB HE
COBEpIIIAeT HUKAKUX MOTPEIIHOCTEH;

- BJIaJlcHHe HaBbIKAMM: yCIlelIHOe M CHCTEeMHOe BJIajJieHHe
crocobaMu yrpaBJIeHUs XUMUYECKUX PEaKIMil U MPOLIECCOB, JIEKAIINX B
OCHOBE METOJIOB  AHAIMTUYECKOTO KOHTPOJISI JUISI  MOJIyYEHUS
MaKCHUMaJbHOTO BBIXOJAa AHATUTHYECKOH (OPMBI  OMpeneIsieMbIX
KOMIIOHEHTOB; OTJHMYHOE BJIaJlecHHe  OCHOBAaMHU NPUHUMIIHAIBHBIX
YCTPOMCTB COBPEMEHHBIX AHAIUTUYECKHX MPHOOPOB; HABBIKAMH
perucrpauuu AHAJIMTUYECKUX CUTHAJIOB Ha COBPEMEHHOM
o0opy/noBaHWHU; BJajeHHMe B MNOJHOM o0ObeMe  METOAMKAMHU
XEMOMETPHKH I 00pabOTKH pe3ylbTaTOB WM3MEPECHHM, HABBIKAMU
OLIEHKH MX JJOCTOBEPHOCTH M OOECIIeUeHHsl KauecTBa aHallnu3a; riaydokoe
U CHCTEMHOe BJaJeHHe HABbIKAMH Ipo000TOOpa U MpPOOONOATrOTOBKU
00pa3IoB OOBEKTOB OKPYXKAIOUIEH Ccpedbl, - BO3ayXa, MPUPOAHBIX U
CTOYHBIX BOJ, IIOYB, paCTeHHﬁ, 6LITOBI)IX N TCXHOI'CHHBIX OTXOAOB, OTJIIMYHOC
BJIaJICHHE MaTePHaIOM JUCIUIUINHBI B IIOJHOM O0BEMe.

XopoI1o

00yJaroImuics 1eMOHCTPUPYET:

-3HaAHMe. OOydaIoUIHMiiCsS NEMOHCTPUPYET B 1€J0M YCIHellHoe, 3HaHue
MaTepuala- TEOPETUUYECKUE OCHOBbI COBPEMEHHBIX COBPEMEHHBIX
METOAOK AaHAJUTUYECKOTO KOHTPOJS B OSKOJOTWUH, MPHUHIUIHAIHLHOTO
YCTPONCTBAa COBPEMEHHBIX HPUOOPOB Il PErMCTPALUN aHATUTUYECKHX
CHTHAJIOB B Pa3IMYHBIX METOJAX aHAJIN3a, 1O0CTATOYHO MOJHOE 3HAHHE
METPOJIOTUYECKUX XApAKTEPUCTHUK COBPEMEHHOI'O aHHAJIUTUYECKOIO
000pyI0BaHUSI — BOCIIPOM3BOAMMOCTb, TOUHOCTH TIpeieNl OOHapyKEHUs,
OCHOBBI XEMOMETPUKM — COBPEMEHHBIE AacCHeKThl O0ecledyeHuss Hu
KOHTpOJISl KauecTBa METOJ0B aHajM3a; COBPEMEHHOE COCTOSHHE U
TEHJICHIINH Pa3BUTHS METOIOB aHAJIUTHUYECKOTO KOHTPOJS B JKOJIOTHH,
XO0pouye 3HAHUSI METOZI0B Po600TOOPa U MPOOOIOATOTOBKH OCHOBHBIX
OOBEKTOB aHaM3a- BO3MyXa, MPHPOJHBIX M CTOYHBIX BOJ, TOYB,
pacTeHuil, OBITOBBIX M TEXHOT€HHBIX OTXOJOB; 3HAe€T B OCHOBHOM
MPAaKTHKH TIPUMEHEHUST MaTepHalia, JOCTaATOYHO TOJIHO 3HAeT MaTepHall,
XOPOIIO M JJOTMYHO €ro U3JIaraeT, Ho JOMycKaeT 1-2 morpenHocTu

- YMeHHe B I[€JI0OM YCIellHOe, HO COJiep:Kallue oTaeJbHbIe MPodesbl,
yMeHHe 00OOCHOBAHHO BHIOMPATh METOJl AHAIUTHYECKOTO KOHTPOJIS B
COOTBETCTBUHM C 3a/JayaMH W KOHIICHTpAaIlMel aHaluTa B OOBEKTax
HCCIEA0BAHMS, €r0 arperaTHbIM COCTOSIHUEM M MAaTPUYHONM OCHOBOW, B
AOCTATOYHOI CTelleH!n YMeeT OCYIIECTBISATh MPpob6ooTOOop M mpobono-
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TOTOBKY AaHaJIWTa B COOTBETCTBHM C TpeOOBAaHMAMH  METOAa W
KOHKPETHOW METOJMKHM aHaiu3a; c()OpMHMPOBAHO B XopomeM o0beme
yMeHHe TIPOBOAUTH OKCIIEPUMEHTAJIBHBIC HCCIEAOBAaHUA OOBEKTOB
OKpYXKalollel cpesibl Ha COBPEMEHHOM 00OpYJOBaHHM , XOPOLIO yMeeT
OCYIIECTBIIATH METPOJIOTHUECKYI0 00pabOTKy pe3ysbTaTOB H3MEPEHUH,
yMeeT B TMNPAKTHYECKH TMOJHOM o0beMe TPUMEHSITh METOJbI
XEMOMETPHKH JUII 0OeCIiedeHus] KadecTBa Pe3yJIbTaToB; MPUHUMATH Ha
OCHOBE aHalM3a IOJYYCHHBIX PE3yJIbTaTOB H3MEPEHUH COLMAIBHO
3HAQUUMBIC pEIICHHS MU YCTAHOBJICHUS TPHYMH U  TOCIEACTBHA
aBapuiHBIX BBHIOPOCOB W COPOCOB  3arps3HSAIONIMX  BEIIECTB B
OKPYKAIOIIYI0 Cpeay , OAHAKO coBepmIaeT 1-2 MOrpenrHocTd, KOTOpbIe
MOXET HCIIPAaBUTh CAMOCTOSTEIBHO MO YKAa3aHHIO MTPENoaBaTels.

-BJIa/IeHNe. B 11eJIOM yCIelIHoe, HO coJep Kaliee 0TAeabHbIe NPoodeJibl
WIK CONPOBOXKIAMOIICeCs OTACIbHbIMU ommOkamu (1-2)  BiiageHue
criocobaMu yIpaBJIeHUS] XUMUYECKUX PEAKIMI U MPOIIECCOB, JISKAIINX B
OCHOBE METOZIOB  aHAJIMTUYECKOTO KOHTPOJIS JUI  TIOJTyYeHUS
MaKCHMAaJIbHOTO BBIXOJ]a aHATMTHYECKON (POPMBI OMPEIeIAEMBbIX KOMIIO-
HEHTOB; BJIaJeeT B JOCTATOYHO MOJHOM 00beMe OCHOBAaMH IPUHIIM-
MMAATBHBIX YCTPOUCTB COBPEMEHHBIX aHATUTUYCCKUX MPUOOPOB; XOPOIIIO
BJajleeT HABBIKAMH PCTUCTPAIlMM aHAIMTHYECKUX CUTHAIOB Ha
COBPEMEHHOM OOOPYZIOBAaHMM ¥ METOJAMKAMH XEMOMETPHKH  JIJIS
00pabOTKU pe3yJbTATOB U3MEPEHH, OLIEHKU WX JOCTOBEPHOCTH U 00ec-
MEYEHHUsS] KauecTBa aHAIN3a; B JOCTATOYHO NOJHOM o0beMe BJjajeeT
HaBBbIKaMH T1poOooTOOpa M MPOOONOATOTOBKM 00paslioB OOBEKTOB
OKpY>KalOIlEe CPebl- BO3MyXa, IPUPOIHBIX U CTOYHBIX BO/I, IOYB, PACTCHHUH,
OBITOBBIX M TEXHOIE€HHBIX OTXOJOB, JIOCTATOYHO IIOJHOE BIIAJICHUE
MaTepHUaIOM JIUCIHILTAHBI

YAOBJIETBOPUTEIHLHO

oOydJarouuics 1eMOHCTPUPYET:

- 3HAHUSI OOYyYaromMiics JEeMOHCTPUPYET 3HAHUS TOJbKO OCHOBHOIO
MaTepuasa, HO HE 3HAET JIeTajlel, JOMyCKaeT HETOYHOCTH, B (hopmyIu-
pOBKax, HapyliaeT JOIMYECKYI0 I0CIeI0BaTeIbHOCTh B HU3JI0KEHUU
MPOrPpaMMHOTO MaTepuaja — TEOPETHYECKHE OCHOBBI COBPEMEHHBIX
METOJIOB AHAJIUTUYECKOTO KOHTPOJS B SKOJIOTMH, MPUHLIUIHAIBLHOTO
YCTPOWCTBA COBPEMEHHBIX MPHUOOPOB /I PETUCTPALMH aHATUTUYECKUX
CUTHAJIOB B  Pa3MMYHBIX  METOJax  aHajiu3a, JIEMOHCTPUPYET
(¢pparmenrapubie 3HAHMSA METPOJIOTHIECKUX XapaKTEPUCTHK
COBPEMEHHOI'0 aHAJUTHYECKOI0 O0OpYAOBaHUS , HEMOCIEeNI0BaTeIbHO,
HEYETKO HW3JIaraeT MaTepuall- OCHOBHI XEMOMETPHKH — COBPEMEHHBIE
acTieKThl OOecTieYeHHss ¥ KOHTPOJs KadecTBa METOJOB AaHaJM3a,
COBPEMEHHOE  COCTOSHHE M TEHJEHIMH  Ppa3BUTUS  METOJIOB
AQHAJTUTHYECKOTO KOHTPOJSI B OKOJIOTWH, (parMeHTapHble 3HAHUSA
METOA0B Mpo000TOOpa M MPOOOMOATOTOBKM OCHOBHBIX OOBEKTOB
aHaliM3a- BO3/yXa, NPUPOJHBIX W CTOYHBIX BOJ, IOYB, PACTEHUHU,
OBITOBBIX W TEXHOTCHHBIX OTXOJOB; JIEMOHCTPUPYET OIrpaHHYEHHbIE
3HAHUS MPAKTHKHU MPUMEHEHUS MaTepraa B IeJIOM , HEMOCIIeI0BATEIhHO
U HEYETKO M3J1araeT MaTepuall JomyckaeT 3-4 omuOKH, 3aTpYyAHSETCS C
OTBETOM IPHU BUJOU3MEHEHUH 3aJaHUI;

-YyMeHHMsl He CHCTeMHOe YMeHHe OOOCHOBAaHHO METO]| aHAIUTHYECKOTO
KOHTpPOJIA B COOTBCTCTBUHU C 3aJadyaMu U KOHHeHTpaHI/IeI\/’I aHaJluTa B
00BEKTaX HCCIEJI0BAaHMS, €r0 arperaTHbIM COCTOSIHUEM W MaTpUYHON
OCHOBOI; OrpaHMYeHHOe YMeHHe OCYIIECTBIATh MpPo000TOOp U
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poOOIOIrOTOBKY aHAJINTa B COOTBETCTBHU C TPEOOBAaHHSIMHU METOAA W
KOHKPETHOW METOJIUKM aHaIn3a; (pparMeHTapHOe yMeHHUe IMPOBOIUTH
HKCTIEPUMEHTAIbHBIE UCCIIEOBAaHUS OOBEKTOB OKPY)KAIOIIEH Cpeibl Ha
COBPEMEHHOM O0OOpYyJIOBaHWHU, YMeeT B HeJOCTATOYHOWH CTelneHH
OCYIIECTBIISATH METPOJIOTUYECKYIO 00paboTKy pe3yiIbpTaToB
AQHATTUTHYECKUX M3MEPCHHN, OrPaAaHHYEeHHO yMeeT MPHUMEHSITh METOMbBI
XEMOMETPHKH JUId OOecriedeHusl KadyecTBa Pe3yJbTaToB; MPUHUMATh HA
OCHOBE aHaJlM3a IOJYYCHHBIX PE3YJIbTaTOB H3MEPEHUIl COLMAIBHO
3HAQUUMBIC pEIICHHS MU YCTAHOBJICHUS TPHYMH U  TIOCIEACTBHA
aBapuiHBIX BBHIOPOCOB U COPOCOB  3arps3HAIONIMX  BEIIECTB B
OKPYKAIOWIYIO Cpeay, B Mporecce paboThl 0MycKaeT 3-4 MOrpeImHOCTH,
KOTOPBIE HE MOXKET CaMOCTOSTEILHO UCIIPABUTh

-BJIaJleHHe - B IeJIOM He CHCTeMHOe BJIajeHHe  CcrocobdaMu
yIpaBJICHUS] XUMHYECKUX PEaKIHid W TPOLECCOB, JIEKAIIUX B OCHOBE
METOJIOB AHAJIMTHUYECKOTO KOHTPOJIS Ul TOJyYEHUS MaKCHMAalIbHOTO
BBIXOJIa AHAJTUTUYECKOH (POPMBI ONpeneNsieMbIX KOMIIOHEHTOB; He B
MOJIHOM o00beMe BJajeeT OCHOBAMHM IPHHIMIIUAIBHBIX YCTPOMCTB
COBPEMEHHBIX AHAIMTHUYECKUX MPUOOPOB; HABBIKAMH PETHUCTPAIMK aHa-
JUTUYECKUX CHTHAJIOB HA COBPEMEHHOM O0OpyIOBaHUM; ()parMeHTap-
HO BJajeeT METOAMKAMH XEMOMETPHUKH JJIsi 00pabOTKU pe3yIbTaToB
U3MEPEHHH, OICHKM HUX JOCTOBEPHOCTH M OOECHEYCHHUS KadecTBa
pe3yabTaTOB aHAJIN3a, He CHCTEMHO BJjajeeT HaBbIKaMHU IpoOooTdopa
U TpOOONOATrOTOBKH 00pa3lioB OOBEKTOB OKPY)KAIOIIEH Cpelbl, B IPO-
1ecce BBIMOJHEHUs DJKCIIEpUMEHTa coBepiiaeT 3-4 omulku, ¢Ja1ado
BJIa/ieeT MaTepPHaIOM JUCIMIUIMHBI U NPAKTHKON NMPUMEHEHHs MaTepHu-
ajla K aHanu3y OOBEKTOB OKPY)KAIOLICH CpEeIbl. BO3ayXa, NPUPOAHBIX U
CTOYHBIX BOI, IIOYB, paCTeHHﬁ, OBITOBBIX M TEXHOT'€HHBIX OTXO0O0B,

HEYTOBJICTBOPUTEJIbHO

oOyuaronuics:

- He 3HAeT 3HAYMTENBHOW YAcCTH MPOrPAMMHOTO MaTepHaia, MJI0X0
OpMeHTHpYeTCsl B MaTepuaje— TEOPETUYECKHE OCHOBBI METOJIOB
AQHAJTITHYECKOTO KOHTPOJISI B OKOJIOTMM; He 3HAaeT wMarepuana -
MPUHIMIIUATFHOE  YCTPOWCTBO  COBPEMEHHBIX npubopoB Ui
pErucCTpai aHAJIMTUYCCKUX CUTHAJIOB B PA3JIMYHBIX MCTOAAX aHAJIM3a,
He 3HaeT MaTepuasa- METPOJIOTHUECKHUE XapaKTEPUCTUKH COBPEMEHHOTO
AQHAJTUTHYECKOTO O00OpY/ZOBaHMs, He 3HAeT OCHOBHI XEMOMETPUKH —
COBpPEMEHHBIE acleKThl O0ecreueHHs U KOHTPOJIs KayecTBa METOJIOB
aHaliN3a; COBPEMEHHOE COCTOSHUE W TEHACHLUHU pa3BUTHS METOJOB
AQHATTMTUYECKOTO KOHTPOJISI B DKOJIOTHH, He 3HAeT METObI MpoOooTOOpa
Y MPOOOTIOATOTOBKH OCHOBHBIX OOBEKTOB aHaIHM3a- BO3AYyXa, MPUPOTHBIX
1 CTOYHBIX BOJ, II0YB, paCTCHI/Iﬁ, OBITOBBIX W TEXHOT'€HHBIX OTXOA0B, HE
3HaeT MPaKTUKH IPUMEHEHUsl MaTepuara,

- He yMeeT HE yMeeT 00OCHOBAHHO BBHIOMPATh METOJ| AHATUTUYECKOTO
KOHTPOJS B COOTBETCTBUU C 3aJauaMU W KOHIIEHTpalMeW aHaauTa B
00BEKTaX WCCIEJOBAHMS, €r0 arperaTHbIM COCTOSHHEM W MaTPUYHON
OCHOBOI1, He c(OpPMHPOBAHO yMeHHE OCYIIECTBISITH MPOOOOTOOP U
MPOOOTIOITOTOBKY aHAIWTa B COOTBETCTBUU C TPEOOBAHUSIMH METO/a U
KOHKPETHOW METOJUKH aHalln3a; He yMeeT MPOBOJIUThH IKCIIEPUMEHTAIIb-
HBIC HCCIIEOBAHUSI OOBEKTOB OKPYKAIOIICH Cpeibl Ha COBPEMEHHOM
000pYyJIOBaHUH, HE YBEPEHHO C OOJBIIUMH 3aTPYAHEHUSMH OCYIIECT-
BJISIET METPOJIOTUYECKYI0 00paboTKy pe3yibTaTOB aHAJIUTHYECKUX
U3MEepEeHuH, He YyMeeT TIPUMEHITh METOJbl XEMOMETPUKU IS
oOecrieyeHnsT KadecTBa Pe3yJIbTaTOB, HE YMEET NMPUHUMATh Ha OCHOBE
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aHaliM3a TIOJIYYCHHBIX PE3yNbTATOB M3MEPEHHU COIMAIbHO 3HAYMMbIE
pellieHusI Il YCTAHOBJCHHUS TPHYUH U TIOCICICTBHI aBapHIHBIX
BBIOPOCOB M COPOCOB 3arps3HAIONIMX BEIIECTB B OKPYXKAIOUIYIO CPEny,
OOJIBIIMHCTBO 3aJIaHHM, MPEIYCMOTPEHHBIX MPOrPaMMOMN JIHCIUILTHHBI,
HE BBITIOJTHEHO

- He BJajeeT OO0YyYalOIIMICI He BJaJdeeT CIOCO0aMH YIpaBICHUS
XUMAYECKHX PEaKIUHd W TPOIECCOB, JICKAIIUX B OCHOBE  METOJIOB
AQHAJMTUYECKOTO KOHTPOJIS Ul IOJYYEHHs] MaKCUMaJbHOTO BBIXOJA
AHATTUTHYECKOU (DOPMBI OITPEEIIIEMBbIX KOMIIOHEHTOB,

He cGOMHPOBAHO BJIAJlEHHE OCHOBAaMH IMPHHIMIUAIBHBIX YCTPOWUCTB
COBPEMCHHBIX  aHAIUTHYECKUX TPUOOPOB; IOJIHOE OTCYTCTBHE
BJIQ/ICHHsI HABBIKAMH PETUCTPAlMM aHAIUTUYCCKUX CHTHAJIOB Ha
COBPEMEHHOM OO0OPYZOBaHUM;, He BJIaieeT METOJUKAMU XEMOMETPHKHU
11 00pabOTKU pe3yNIbTaTOB M3MEPEHUH, OLEHKH UX JIOCTOBEPHOCTH U
oOecrieyeHUsT KayecTBa aHaju3a, He BJaJeeT HaBBIKAMH MPoO00TOOpa
U TIPOOOTMOATOTOBKH 00Pa3I[0B OOBEKTOB OKPYKAIOIIEH CpPEebl BO3IyXa,
OpUpOAHBIX W CTOYHBIX BOJ, IIOYB, paCTCHHﬁ, OBITOBBIX M TEXHOIE€HHBIX
OTX0J10B, HE BJIaJl€eT MaTePHAJIOM TUCIHUILIUHBI.

4.2.2. KpuTepuu OlleHKH BHINMOJHEHUSI TECTOBBIX 3aIaHUIi
[Ipu BBITIOTHEHNUH TECTOBBIX 3aIaHUI 00yYaIOIIHICS JEMOHCTPUPYET:

- 3HAHUA. MaTepuala-oTJNYHOe 3HAHMEe TPUHLIUNHAIBHOTO YCTPOWCTBA COBPEMEH-
HBIX MPUOOPOB ISl PETUCTpAllMK AaHATUTHYECKUX CUTHAJIOB B Pa3IMYHBIX METOaX
AQHAJIUTUYECKOTO KOHTPOJIS B IKOJIOTHUU, METPOJIOTUYECKUE XaPAKTEPUCTUKU COBPEMEH-
HOTO AHAJIUTUYECKOTO OOOpYJOBaHUSI — BOCIHPOU3BOJAUMOCTh, TOYHOCTb, MpeAe
OOHapyXeHUsl, OCHOBBI XEMOMETPUKH — COBPEMCHHBIC AacCIleKThl OOeCIeueHus u
KOHTPOJISl KauecTBa METOJOB aHaJIM3a, a TakKe IiIy0okoe 3HAHMe Marepuaia — —
TEOPETUYECKUE OCHOBBI COBPEMEHHBIX METOJ0B aHATUTUYECKOTO KOHOTPOIST OOBEKTOB
OKpY’Karolel cpellbl , COBPEMEHHOE COCTOSSHUE W TEHJICHIIMU DPa3BUTHUS METOJIOB
AQHAJIMTUYECKOTO KOHTPOJISI B JKOJIOTMM—AaBTOMATHU3AIMs, MaTeMaTu3allys, MUHHUATIO-
pu3anus, nNepexo]l K MHOrTOKOMIOHEHTHOMY aHAJIM3Y, CO3JJaHUE CEHCOPHBIX YCTPOICTB,
HCYEPNbIBAKIINE 3HAHUS METOJIUK MNpoOooTOOpa M MPOOOMOATOTOBKM OCHOBHBIX
00BEKTOB aHaliM3a —BO3/yX, MMOYB, PACTEHUMN, MPUPOJIHBIX U CTOUHBIX BOJ, OBITOBBIX U
TEXHOTEHHBIX OTXOJIOB, MPAKTUKH TPUMEHEHHUS MaTepuana, OCHOBHbBIC (POPMYJIbI
pacyeToB, 4YTO MO3BOJISIET OBICTPO M C BBICOKMM Kay€CTBOM BBIMOJHUTH TECTOBBIC
3aJIaHus,

-YyMeHHUsl OTJUYHO YMeeT 0OOCHOBAHHO BBIOMpPATh METOJ aHAJIUTUYECKOTO KOHTPOJIS
B DKOJIOTMM B COOTBETCTBHHM C 3ajjadyaMHd M KOHIIGHTpaIlMeld aHaluTa B O0BEKTaX
HCCJICIOBAHMUS, €T0 arperaTHbIM COCTOSIHUEM W MaTPUUYHOW OCHOBOM, yMeeT IIPOBOJIUTH
U3MEPEHUsI AHATUTHYECKUX CUTHAJIOB HAa COBPEMEHHOM OOOpYJAOBaHWUU U
METPOJIOTHUECKYI0 00pabOTKY pe3yIbTaTOB M3MEPEHUM, OIIEHUBATH €€ JIOCTOBEPHOCTb,
TOYHOCTh, NPaBUIBHOCTh, a TaKke Cc(POpPMHUPOBaAHHOE YMeHHME — OCYILIECTBIISITh
po000TOOp M MPOOOMOATOTOBKY aHAINTa B COOTBETCTBHH C METOJA aHATUTUYECKOTO
KOHTPOJISI U KOHKPETHOM METOJAMKH aHain3a, yMeeT B MOJHOM 00beMe IPOBOJUTH
AKCIIEPUMEHTAJIbHBIC MCCIICIOBAHMS TTOYBEHHBIX M PACTUTEIBHBIX 00pa3lioB, 00BEKTOB
OKpY’Karolen cpe/ibl Ha COBPEMEHHOM O0OpY0BaHUH, MPUHUMATh Ha OCHOBE aHaJIN3a
pPEe3yJbTaTOB U3MEPEHUM COIMAIbHO 3HAYMMBIE PEIICHUSI I YCTAaHOBJICHUS MIPUYUH U
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MOCTIEAICTBUI  aBapUHBIX BBHIOPOCOB MW COPOCOB  3arpsi3HSAIONIMX  BEIIECTB B
OKPY>KaOIIIYIO CPEly, YMEET ObICTPO M KaYECTBEHHO BBIMTOHATH TECTOBBIC 3aJaHMS,

- BJIaJleHHe HABBIKAMHU: cCHCTeMaTH4YecKH c()OPMHPOBAHHOE BJIaJIeHHe OCHOBAMHU
NPUHIUITHATBHBIX YCTPOMCTB COBPEMEHHBIX AHATUTHYECKUX MPHUOOPOB, CIIOCOOAMHU
pEeTUCTpallMd aHAIUTUYECKUX CUTHAJIOB HAa COBPEMEHHOM OOOPYIOBAaHWU, BJIajeeT
HABBIKAMH WCIIOJIb30BAaHUS METOJUK XEMOMETPUKU it 00paboTKH pe3yabTaToB
W3MEPCHHM, OIIEHKH MX JOCTOBEPHOCTH M 00ECIIEYCHUS KaueCTBa pe3yIbTaTOB aHAJIM3a,
a TaK)Ke OTIWYHO BIIAJICET HaBBIKAMU MPOO0O0TOOpa M MPOOOTOATOTOBKH 00pa3IioB
00BEKTOB OKPYIKAIOIIEH CPEeIbI-BO3yXa, MPUPOIHBIX U CTOYHBIX BOJI, IIOYB, PACTEHUH,
OBITOBBIX M TEXHOT€HHBIX OTXOJOB, BJIaJieeT B MOJHOM 00LeMe croco0amMu
VOPABJICHUS XUMHUYECKUX PpEaKIMii W TIPOIECCOB, JICKAIIUX B OCHOBE METOJ/OB
AHATMTHYECKOTO KOHTPOJS JUTSl TIOJyYeHUS] MaKCUMAJIbHOTO BBIXOJIa aHATMTUYECKOMN
(GbOpMBI OTIpEeeNIeMbIX KOMIIOHEHTOB, B IOJHOM oO0ObeMe BJaJeeT  METOJdaMu
aHAJIUTUIECKOTO KOHTPOJS OOBEKTOB OKpY)KAIOIICH Cpelbl, BJIajgeeT HABbIKAMH
UCIIOJIb30BAHUSI aJITOPUTMOB COCTaBJICHHS  (OpPMYJ, QITOPUTMOB COCTaBIICHUS
ypaBHEHUN XUMHUYECKHX PEAKIUN Pa3IMYHBIX THUIIOB, TPUMEHEHHUSI OCHOBHBIX (HOPMYJ
JUist  OBICTPOTO, TMPaBUJIBHOTO M TOYHOTO TMPOBEJEHHUS PACUETOB IMPU PEUICHUU
TECTOBBIX 3a/IaHHM.

KpnTeme OLICHKH BbIINIOJTHCHUSA TECTOBBIX 3a}1a1m171

OTJIMYHO oOyuaronuics 1eMOHCTPUPYET:
Ooyuarouwuiica oan npagunvHviit omeem na 86-100 % mecmogvix
3a0anuil

-  3HaHMs: OTJIMYHOE 3HAHHE MAaTepHAaJia- TPUHIMIIAAIBHOTO
YCTPONCTBA COBPEMEHHBIX HPUOOPOB JJIsi PETHCTPALNU AHATUTUYCCKHX
CHUT'HAJIOB B Pa3INIHBIX METOodax aHaJIu3a, MCTPOJIOTUYCCKUC
XapaKTePUCTHUKU COBPEMEHHOTO AaHAMTHYECKOro OOOpYyAOBaHUA —
BOCIIPOU3BOJMMOCTh, TOYHOCTB, Tpenen  OOHapyXeHus, Iay0okoe
3HAHHE OCHOBHI XEMOMETPUKU — COBPEMEHHBIE aCIeKThl 00ECTICUeHUs U
KOHTpPOJISI KauecTa METOJOB aHAIMTUYECKOTO KOHTPOJS B DKOJOTHH , a
TaKXke rIy0oKoe HcYepnbIBAKOIIMe 3HAHUE MaTepralia —TEeOPETHIECKUE
OCHOBBI COBPEMEHHBIX METO/IOB AHATUTHYECKOTO KOHTPOJNS OOBEKTOB
OKpY)KaroIlel Cpelibl, COBPEMEHHOE COCTOSHUE W TCHJICHIIMU Pa3BUTHS
METOJIOB aHAJIMTUYECKOTO0 KOHTPOJS—aBTOMATH3aIUs, MaTeMaTH3allus,
MUHHUATIOPU3AIHS, TIEPEX0]T K MHOTOKOMIIOHEHTHOMY aHAJIH3y, CO3/IaHue
CEHCOPHBIX YCTPOUCTB, OTJIHYHbIE MOJIHbIE ITy00KHe 3HAHUS METOIUK
nmpobooTdéopa W MPOOOMOATOTOBKM OCHOBHBIX OOBEKTOB aHaIM3a —
BO3/lyXa, IOYB, PACTEHWUH, TMPUPOJHBIX M CTOYHBIX, OBITOBBIX U
TEXHOTCHHBIX  OTXOJOB, C(OPMHPOBAHHBIE 3HAHHUS  TPAKTHKU
MIPUMEHEHHS MaTeprana, OCHOBHBIE (POPMYIBI pacUeTOB, YTO MO3BOJISET
6I)ICTpO " C BBICOKMM Ka4€CTBOM BBbITIOJIHUTH TECTOBBIC 3aJaHHA,

- yMeHHusI 00OCHOBAaHHO METO]l AHATUTUYECKOTO KOHTPOJIS B
COOTBETCTBUH C 3a1a4yaMU U KOHHGHTpaHHCﬁ aHaAJINTa B 00BEKTAX
WCCIIETOBAHMSI, €0 arperaTHbIM COCTOSTHHEM U MaTPpUYHOW OCHOBOIA,
OTJIMYHO YMEET IPOBOJUTH UBMCPCHUA aHAIUTUYCCKUX CUTHAJIOB Ha
COBPEMEHHOM O0OpPYAOBAaHUHU M METPOJIOTHYECKYIO 00pabOTKy
PE3yNbTaTOB HU3MEPEHUH, OIEHUBATH €€ IOCTOBEPHOCTh, TOYHOCTH,
MPaBHUIIBHOCTL , 4 TAKXKEC C(l)OpMI/lpOBaHHOC YMEHUE — OCYHICCTBJIIATH
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po6ooTOOP ¥ MPOOOMIOATOTOBKY aHAIMTA B COOTBETCTBHH C TpeOOBa-
HUAMH MCTOJAa aHAJIUTUYCCKOI'O KOHTPOJIA U KOHKpCTHOfI METOANKHN
aHan3a, yMeeT B MOJHOM 00beMe ITPOBOIUTH SKCIIEPUMEHTAILHBIC
UCCIIeIOBAaHMSI 0OBEKTOB OKPYKAIOLICH Cpe/ibl Ha COBPEMEHHOM
000pyI0BaHUY, YMeHHE TPUHUMATh HAa OCHOBE aHaJIM3a Pe3yIbTaToB
I/I3MepeHI/If/'I COIIMAJIbHO 3HAYUMBbIC PCUHICHUA AJId YCTAHOBJICHUA TPUYUH U
MOCTIC/ICTBUI aBapHITHBIX BBIOPOCOB M COPOCOB 3arpsi3HSIONINX BEIIECTB
B OKPY’KAIOIIYIO Cpey , yMeeT ObICTPO UCIOIh30BaTh (hOPMYIIBI pacueTra
Y KQ4EeCTBCHHO BBITIOJHSITH TECTOBBIC 33/IaHUS,

- BJAJIlecHHe HaBbIKAMHM: OTJHYHOEe  BJIajleHHe  OCHOBaMHU
MPUHIUITHAIBHBIX YCTPOHCTB COBPEMEHHBIX aHATUTHYECKUX MPUOOPOB,
Crocob0aMu PEeTUCTpalii aHAIMTUYCCKUX CUTHAJIOB Ha COBPEMEHHOM
000pyI0BaHUH, B IOJTHOM 00beMe BJIajeeT HABbIKAMU UCIIOIb30BaHUS
METOAMK XEMOMETPUKH JUII 00pabOTKH pe3ysbTaTOB U3MEPEHUN, OLIEHKU
UX JIOCTOBEPHOCTH W OOCCIICYCHHUs KauecTBa pe3yJabTaTOB aHalW3a, a
TaKkKe B MOJHOM o00beMe BJIajeeT HaBbIKAaMH  npoboorOopa u
MPOOONIOTOTOBKA OOBEKTOB OKPYKAIOIICH CPEIbI-BO3/IyXa, MPHUPOTHBIX
1 CTOYHBIX BOM, 06pa31103 II04YB U paCTeHHﬁ, 6I)ITOBI>IX 1 TECXHOI'CHHBIX
OTXOJIOB, OTJIMYHO  BJajeeT CIOCO0AMHU YIPABICHHUS XHMHUYCCKHX
peaKIuii U MPOIECCOB, JEKAIMUX B OCHOBE METOAOB aHAIUTHYECKOTO
KOHTPOJISL JUISl TIOJAYYCHUS  MaKCHUMAaJbHOTO BBIXOJIA AHATHUTHUYCCKON
(GOopMBI  OmpenesieMbIX KOMIIOHEHTOB, B TOJHOM O00beMe BJiajieeT
HABBIKAMH HCIIOJIb30BaHUSI QJITOPHUTMOB  COCTaBJICHHUS bopmyi,
ITOPUTMOB COCTABJICHUS YPABHEHUM XMMHMYECKUX PEAKLIHMHA Pa3IU4YHBIX
THUIIOB, NMPUMEHEHHSI OCHOBHBIX (OPMYIT Ui OBICTPOTO TPOBEACHUS

pacyeToB IpU PELICHUM TECTOBBIX 3aJaHW, Ha BCE BOIPOCHI B TECTE
00yuaroluiics 1aeT NPaBUIIbHbIE OTBETHI.

XO0pOIIo

00yYaroIUICs IEMOHCTPUPYET

Ooyuarowuiica 0an npasuivHwolii. omeem Ha 73-85% mecmoewbix
3a0anuii

- 3HAHWA: MAaTepHaja B 1eJOM yCHelIHOe, HO COJepiKallee OTACIbHbIC
(1-2)  mOTpenIHOCTH MPHHIUIHAILHOTO YCTPOHMCTBA COBPEMEHHBIX
MPUOOPOB TSI PETUCTPAIIUU AHAIUTHYCCKUX CHTHAJIOB B PAa3JIMYHBIX
METOJlaX aHain3a, METPOJOTHYECKHE XapaKTePHUCTUKH COBPEMEHHOTO
AQHAIUTHICCKOTO O00OpYAOBaHUS — BOCIPOU3BOJUMOCTh, TOYHOCTH,
npene’a OOHapyKEHHUs, OCHOBBI XEMOMETPHUKH — COBPEMEHHBIC aCIIEKThI
o0ecrieveHrs 1 KOHTPOJIS KadyecTBa METOJOB aHATUTUYECKOTO KOHTPOJIS
B OKOJIOTHH , /IOCTATOYHO MOJHOEe 3HAHHE MATEPHAJIAa —TCOPETUIECKHE
OCHOBBI COBPEMEHHBIX METO/IOB aHAIMTUYECKOTO0 KOHTPOJSI OOBEKTOB
OKpY)KaroIIel Cpelibl, COBPEMEHHOE COCTOSHUE W TCHJICHIIMU Pa3BUTHS
METOJZIOB AHAJIUTUYECKOTO KOHTPOJS B JKOJOTMU—aBTOMATH3AIIMS,
MaTeMaTH3aIisl, MHHUATIOPU3AIUs, TEPeX0] K MHOTOKOMIIOHCHTHOMY
aHaAJIN3Y, CO3/IaHUE CCHCOPHBIX YCTPOWCTB, XOPOIINEe 3HAHUS METOJUK
nmpo6ooTéopa ¥ MPOOOMOATOTOBKM OCHOBHBIX OOBEKTOB aHalu3a
BO3/yXa, MPHUPOJHBIX W CTOYHBIX BOJ, IIOYB, PACTEHHH,OBITOBBIX M
TEXHOTEHHBIX OTXOJOB, 3HAaeT NPAKTHKH TPUMCHCHHUS MaTepuaa,
OCHOBHBIC ()OPMYJIBI PACUCTOB 110 YPABHEHUSIM XUMHUYICCKUX PEAKIIUN, HO
A0IIyCKacT 1-2 MOrp€mHOCTU B TECTC, CBA3aHHBIC C MAaTCMATHYCCKHUMU
pacueramu,

- YMEHHsI B JOCTATOYHON CTeneHH 000CHOBAHHO BEIOUPATH METOJ]
AQHATMTUYIECKOTO KOHTPOJISI B COOTBETCTBHH C 33]]a9aMt ¥ KOHIICHTpa-
I[Uel aHaMTa B 00BEKTaX UCCIICIOBAHHUS, €T0 arperaTHbIM COCTOSTHUEM U
MaTPUYHOW OCHOBOM, yMeeT B I[€JI0M TIPOBOJIUTH U3MEPCHUS aHATUTH-
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YEeCKUX CHTHAJIOB HA COBPEMEHHOM 00OPYIOBAHUHU U METPOJIOTHUECKYIO
00paboTKy pe3yabTaTOB HU3MEPEHMIA, OLIEHUBATD €€ JOCTOBEPHOCTD,
TOYHOCTB, TPABUIIBHOCTD, a TAKXKE J0CTOYHO XOPOIIo c)OpMHPOBAH-
HO€e YMEHHE — OCYILECTBIIATH MPOO0OTOOP U MPOOOIIOATOTOBKY aHATIHUTA
B COOTBETCTBHUH C TPEOOBAHMSIMUA METO/1a AaHATUTHYECKOTO KOHTPOJIS U
KOHKPETHOW METOAMKH aHajn3a, yMeeT B JOCTATOYHO MOJI-HOM 00beMe
POBOANTH SKCIEPUMEHTAIBHBIE UCCIIEIOBAaHHUS 00BEKTOB OKpYXKAoLeh
Cpeabl Ha COBPEMEHHOM 000py/I0BaHUH, YMEeHHeE B 10CTATOYHO MOJHOM
o0beMe TPUHMMATh HAa OCHOBE aHAIN3a PE3yJIbTaTOB U3MEPEHUH COLU-
QJIbHO 3HAYMMBbIC PEIICHUs I yCTAaHOBJICHUS IPUYHH U TTOCIIEACTBUI
aBapHIHBIX BEIOPOCOB M COPOCOB 3arps3HSAIONINX BEIIECTB B OKPYXKAI0-
Y10 Cpey , yMeHHe OBICTPO MCIOIh30BaTh POPMYJIIBI pacueTa u KauecT-
BEHHO BBIITOJIHATH TECTOBBIE 33/1aHUsI, HO JIOIYCKAeT 1-2 MOrpenHoCTH
NIPY PEIICHUU TECTOBBIX 3a/IaHUIA,

- BJaJleHHe HABBIKAMH: B IeJOM YCHelIHOe, HO Cco/eprKalnee
OTIeJbHBIE MPOOETbl BJIaJgeHHWe - OCHOBAMH NPUHIMIHUAIBHBIX
YCTPOWCTB COBPEMEHHBIX AHAJIMTHUYECKHX HpUOOpPOB, crocobdamu
perucTpanyy aHAIMTHYECKUX CUTHAIOB HA COBPEMEHHOM 000PYAOBaHUH,
B /IOCTATOYHO MOJHOM 00beMe BJIaJeeT HABBIKAMH HCIIOJIB30BaHUS
METOAMK XEMOMETPUKH JUII 00pabOTKH pe3ysIbTaTOB U3MEPEHUH, OLICHKU
UX JIOCTOBEPHOCTH W OOECIIeYeHUs] KauecTBa pe3yJbTaTOB aHANW3a, a
TaK)K€ XOPOLIO BJIajieeT HABBIKAMHU IPo000TOOpa U MpoOOIOArOTOBKU
00BEKTOB OKPYKAaIOIIEH Cpeabl-BO3AyXa, MPUPOAHBIX U CTOYHBIX BOJ,
MOYB, pACTEHHi, OBITOBBIX W TEXHOICHHBIX OTXOJOB, cCroco0amMu
YIPaBICHUS! XUMHUYECKUX PEAKUUi W TPOIECCOB, JISKAIIUX B OCHOBE
METOOB AaHAJIUTHYECKOTO KOHTPOJS JUIS MOJNYyYSHHS MaKCHMAaJIbHOTO
BBIXO0JIa AHAJUTHYECKOW (POPMBI OIpEeNIIEMbIX KOMIIOHEHTOB, XOPOIIIO0
BJajieeT HABBIKAMH  HCIIOJIb30BAaHHUS  AJTOPUTMOB  COCTABJIICHUS
(dbopMyII, aNTOPUTMOB COCTABJICHHS yPAaBHEHUH XHMHUYECKUX PEAKIIHMA
pa3MUHBIX THUIIOB, MPUMEHEHHSI OCHOBHBIX (GOpMYT Ui  OBICTPOTrO
MIPOBE/ICHUS] PAcCUYeTOB MPH PEUICHUH TECTOBBIX 3aJ[aHHiA, HO JOMYCKaeT
1-2 nmorpemHocTH.

YA0BJE€TBOPUTECJIBHO

00yJaroImuics: 1IeMOHCTPUPYET:

Ooyuarowuiica oan npasunvhsle omeemul Ha 60-72% mecmosvix
3a0anuii

He MOJIHbIE 3HAHU: MATEPUAJIa- IPUHIUITAATBHOTO YCTPOHCTBA
COBPEMEHHBIX MPHOOPOB I PErHCTPALUU aHATUTUYECKUX CUTHAJIOB B
Pa3IMYHBIX METOAAX aHAIN3a, METPOJIOTHUECKUE XapaKTEPUCTHKU
COBPEMEHHOTI'0 aHAJIMTUYECKOT0 000py10BaHUS — BOCIIPOU3BOAUMOCTb,
TOYHOCTb, IIpeIeNl OOHAPYKEHUsI, OCHOBBI XEMOMETPUKU — COBPEMEHHbBIE
acIIeKThI 00ecrieueH s 1 KOHTPOJISI KAaueCTBa METOI0B aHAJTUTUYECKOTO
KOHTPOJIS , @ TAK)KE He IVIy00Koe 3HaHHMe MaTepHaJia — TEOPETHUECKUE
OCHOBBI COBPEMEHHBIX METOJIOB aHATUTHYECKOTO KOHTPOJISI OOBEKTOB
OKpY’KaloIlel cpesibl, orpaHM4YeHHble 3HAHUS COBPEMEHHOI'O COCTOS-
HUS ¥ TSHICHIINH Pa3BUTHS METO/IOB aHAJTUTUYECCKOTO KOHTPOJIS B
HKOJIOTUM—AaBTOMATH3ALMs, MaTEMAaTU3aLUs, MUHUATIOPU3ALHS, IEPEXO/
K MHOTOKOMIIOHEHTHOMY aHaJIN3y, CO3/IaHHE CEHCOPHBIX YCTPOICTB,
(parmeHTapHble 3HAHUS METOIUK MPOOOOTOOPA U MPOOONOA-TOTOBKU
OCHOBHBIX 00BEKTOB aHAJIN3a — BO3/1yXa, IPUPOIHBIX U CTOYHBIX BO/,
MOYB, pACTEHUH, OBITOBBIX U TEXHOT€HHBIX OTXOJIOB , He MOJIHbIE
3HAHMS MPAKTUKM IPUMEHEHHs MaTepuana, OCHOBHBIX (OopMyIl pacye-
TOB, AO0ITyCKacT 3'4 MOrp€HOCTH B TCCTOBOM 3alaHUU,

- yYyMeeT HE€ B IIOJHOM o0bemMe 00OCHOBAHHO BBI6I/IpaTB METOA
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AQHATUTUYECKOTO  KOHTPOJII B COOTBETCTBHM €  3aJadyaMH |
KOHIIEHTpalMell aHaiuTa B OOBEKTAaX HCCIEAOBAHUS, €r0 arperaTHbhIM
COCTOSIHHEM M MAaTPUYHOM OCHOBOW, OTPAHMYEHHO yMeeT IMPOBOIUTH
M3MEpEHUs aHATTUTHYECKUX CUTHAJIOB HA COBPEMEHHOM O0OPYIOBAHUU H
METPOJIOTHYECKYI0 00pabOTKYy pe3ynbTaTOB HM3MEpPEHUM, OIICHUBATH €€
JIOCTOBEPHOCTh, TOYHOCTh, MPABUJIBHOCTh, HE MOJHOCTHIO C(OPMHUPO-
BaHHOE YMeHHe —OCYIIECTBIATH MPOOOOTOOP W MPOOOMOATOTOBKY
aHAJIUTa B COOTBETCTBUHM C TPEOOBAHUSAMU METOJa AHATHTHYECKOTO
KOHTpOJISI U KOHKPETHOM METOJHMKH aHaiu3a, yMeeT He B MOJHOM
o0beMe MPOBOJAUTH SKCHEPUMEHTAIbHBIE HCCIEAOBAHUSI MOYBCHHBIX M
pacTUTENBHBIX  00pa3IoB, OOBEKTOB  OKpYyKarolleld cpeapl  Ha
COBPEMEHHOM 000pYy/I0BaHHH, (pparMeHTapHOe YMeHHe MMPUHUMATHh Ha
OCHOBE aHAJIW3a PE3yJbTaTOB U3MEPEHUH COIMAIILHO 3HAUUMbIC PEIICHHS
JUISl YCTAQHOBJICHUS NPUYMH W TIOCIEIACTBUUA aBapUHHBIX BBHIOPOCOB M
COpOCOB 3arps3HSIOIIMX BEIIECTB B OKPYKAIOIIYIO Cpely; YMeeT B
HEMOJIHOM O00beMe WCIIOIb30BaTh (DOPMYIBI pacdyera W KauyeCTBEHHO
BBITIOJIHATh TECTOBBIC 3aJaHUsA, JOMyCKaeT 3-4 omuOKH B TECTOBOM
3aJIaHuU,

He B MOJHOM BJaJeeT - OCHOBAaMHU MPHUHIMIHAIBHBIX YCTPOWCTB
COBPEMEHHBIX AHAJIMTUYCCKUX TMPHUOOPOB, CIOCOOAMH PETUCTPAIHH
AQHAJIUTUYECKUX CHUTHAJIOB Ha COBPEMEHHOM OOOpYIOBaHHUM, He
JOCTATOYHO NOJHO BJIajJieeT HABBIKAMH HCIIOJH30BAHHUSI METOIUK
XEMOMETPHUKHU 17 OOpaOOTKH pe3ylbTaTOB H3MEPEHMI, OLICHKH HX
JIOCTOBEPHOCTH M 00ECIICUCHHSI Ka4eCTBa PE3yJIbTAaTOB aHAIM3a, a TaKkKe
OrPaHUYEHHO BJIaJeeT HABBIKAMH TIPO000TOOpa M MPOOOMOATOTOBKH
00BEKTOB OKpYKalolIeH Cpeabl-BO3/lyXa, MPUPOIHBIX W CTOYHBIX BOJI,
00pa3IoB MOYB U PACTEHUMU, OBITOBBIX M TEXHOTCHHBIX OTXOOB, CJ1a00
BJIajieeT CIOCO0aMH YIpPaBICHUS XUMHUYECKHX pPEaKlIUid M IMPOLEeCCOB,
JeXKAIUX B OCHOBE METOJOB AHAIUTUYECKOTO KOHTPOJISI B DKOJOTHUHU
JUIS TIONYYEeHHS  MaKCHMAaJbHOTO BBIXOJIa AHATUTUYECKOW (HOPMBI
OTIpeNIeSIEMbIX KOMIIOHEHTOB, BJIajieeT B OIPaHUYEHHOM O00beMe
HABBIKAMH HCIIOJIb30BaHUSI AJTOPUTMOB  COCTaBIICHUS dbopmy,
QITOPUTMOB COCTAaBJICHUSI YPABHCHUM XMMHYECKUX PEAKIUNA Pa3TuIHBIX
TUTIOB, TPUMEHEHUS OCHOBHBIX (OpMyn Miii OBICTPOTO MPOBEACHUS
pacyeToB IIPU  PELICHWM TECTOBBIX 3aJaHHUW, JOIMYCKAaeT 3-4-
CYIIECTBEHHBIX MOTPEIIHOCTEH.

HEYAOBJIETBOPUTEIIBLHO

oOyuaromuics:

Oobyuarowuiica 0an npagunvHvle omeemvl Ha menee 60% mecmogvix
3a0anuil.

-He 3HaeT. 3HAYHUTEJLHOH uYacTH nporpamMmmMHOro martepuaja- HpI/IHIII/I'
MUAJILHOTO YCTPOWCTBAa COBPEMEHHBIX  NPUOOPOB JUISI PErHCTPALUU
AQHAJTMTMYCCKUX CUTHAJIOB B PAa3IUYHBIX METOJaX aHAJIUTHYECKOTO
KOHTPOJISI B JKOJIOTUH, HE 3HAET METPOJIOTHYECKUE XapaKTEPUCTHKU
COBPEMEHHOT0 aHAIUTUYECKOTO OOOpYAOBaHUS — BOCHPOU3BOIAMMOCTS,
TOYHOCTh, TIPEJIeT OOHAPY)KCHUs, He 3HAET OCHOBBI XEMOMETPHKU —
COBPEMCHHBIC AaCIEKThl OOECICUeHHs] W KOHTPOJIS KadyecTBa METOJIOB
AQHAJIMTUHICCKOTO KOHTPOJIS B 9KOJIOTHH, a TAK)KE He 3HAET TeopeTHYec-
KM€ OCHOBBI COBPEMECHHBIX METOJOB aHAIUTHYECKOTO KOHTPOIS B
9KOJIOTUHM, He 3HAeT COBPEMCHHOE COCTOSIHHE W TCHJICHIIMU Pa3BHTHUS
METOJIOB AHAJUTHUYECKOTO KOHTPOJII B  JKOJOTHU —aBTOMATH3AIIHS,
MaTeMaTH3aIisl, MHUHUATIOPU3AIUs, MePexXo]l K MHOTOKOMIIOHCHTHOMY
aHalM3y, CO3/J[aHuE€ CEHCOPHBIX YCTPOHCTB, He 3HAET METOIHNK
mpo06ooTOOpa W MPOOOMOATOTOBKH OCHOBHBIX OOBEKTOB aHalM3a-
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BO3/lyXa, MPUPOAHBIX WU CTOYHBIX BOJ, IOYB, PACTEHUMH, OBITOBBIX U
TEXHOTCHHBIX OTXOJOB, He€ 3HAeT MPAKTUKU MPUMEHEHHUs Marepuaa,
OCHOBHBIE (DOPMYJIBI PACYETOB, YTO HE TIO3BOJIIET  BBIMOJIHUTH
TECTOBBIC 3aJ]aHUs,

- He yMeeT 00OCHOBaHHO BBIOMpAaTh METOJ aHATMTHYECKOTO KOHTPOJIS B
9KOJIOTMHU B COOTBETCTBHU C 337a4aMH M KOHLIEHTPALMEH aHAINTA B
00BEKTaxX MCCIIEIOBAHUS, €T0 arperaTHBIM COCTOSIHHEM U MaTPUYHON
OCHOBOIi, He yMeeT IPOBOANTH U3MEPEHHS AaHATUTHYECKUX CUTHAJIOB Ha
COBPEMEHHOM 000PYIOBAaHUU M METPOJIOTHIECKYIO 00pabOTKy
pE3yNbTaToOB M3MEPEHMH, OIIEHUBATh €€ JOCTOBEPHOCTh, TOUHOCTb,
MPaBUIBHOCTH , a TAKXKE He yMeeT —OCYILIECTBISAThH MPoO00TOOp U
poOOIOIrOTOBKY aHAJIUTA B COOTBETCTBUH C TPEOOBAHUSIMU METOAA
AQHAJTUTUYECKOT'O KOHTPOJISI ¥ KOHKPETHON METOJUKM aHalInu3a, He
yMeeT B IOJIHOM 00beMe IIPOBOANTH SKCIEPUMEHTAIbHbIE UCCIIEI0Ba-
HUSI 00BEKTOB OKPYKAIOIIEH Cpebl, Ha COBPEMEHHOM 00OPYI0BaHUH,
He yMeeT IPHHUMATh Ha OCHOBE aHAJIN3a Pe3yIbTaTOB H3MEPEHUH
COIMAJIBHO 3HAYUMBIC pCHICHUA IJI1 YCTAHOBJICHUA IPUYHH U IMOCJIC-
CTBUH aBapUHHBIX BBIOPOCOB M COPOCOB 3arps3HSIOIINX BEIIECTB B
OKPYKAIOLIYIO CPEy; He YMeeT HCIIOIb30BaTh aAITOPUTMBI U (hOPMYJIBI
pacdera U BBIIOJHATH TECTOBBIC 33JaHUS,

- He BJIajJleeT HABBIKAMHU CII0OCO0AaMH PETUCTPAIIH aHATUTHYECKUX
CHTHAJIOB HA COBPEMEHHOM 00OPY/IOBaHNH, He BJIa/ieeT HABbIKAMH
WCII0JIb30BAaHUS METOIUK XEMOMETPUKH /17151 00pabOTKH pe3ysbTaToB
U3MEPEHHH, OIIEHKU HX JOCTOBEPHOCTH M 00ECIIEYEeHHUS KayecTBa
pe3y/IbTaTOB aHAIN3a , a TAaKXKe He BJIaJeeT HABbIKAMH IpoOooTOOpa
Y IPOOOTIOATOTOBKU 00Pa3IioB 0OBEKTOB OKPYKAIOIIEH Cpezbl — BO3Y-
Xa, IPpUPOAHBIX U CTOYHBIX BO/, ITIOYB U paCTeHHﬁ, OBITOBBLIX U TEXHOT'€H-
HBIX OTXO/IOB, He BJIa/IeeT CII0cO0aMH yIpaBICHUS XUMUYECKUX PeakK-
U 1 IPOIIECCOB, JIEKAIIUX B OCHOBE METOIO0B aHATTUTHYECKOTO
KOHTPOJISL B 9KOJIOTHH JUIS TIOJYYSHHST MaKCUMaJbHOTO BBIXOJA
aQHATTUTHYECKON (POPMBI OTTPEENIIEMBIX KOMIIOHEHTOB, He BJjajieeT
HABBIKAMM HCIIOJIb30BaHUS AITOPUTMOB COCTABICHUS (OPMYIL,
AITOPUTMOB COCTABJICHUS YPABHEHUN XMUMHYECKUX PEAKIUHN Pa3IMYHbIX
THUIIOB, IPUMEHEHUS OCHOBHBIX ()OPMYIN Il MPOBEAEHUS PAacueTOB MPH
pEeIIeHIH TECTOB, MOJIOBHA OTBETOB Ha BOIIPOCHI TECTA JIaHA HEBEPHO
WM TOJTHOCTBIO OTCYTCTBYET

4.2.3. Kputepun o1ieHKH JIa0OPATOPHBIX PadoT
[Tpu BeIMOTHEHUY JTA0OPATOPHBIX PAOOT O0YUAIOIIHUIACS IEMOHCTPUPYET:
- 3HAHUSA. OTJIMYHO C()OPMUPOBAHHbIE 3HAHUA TEOPETUUYECKUX OCHOB COBPEMEHHBIX
METO/IOB AHAJIMTUYECKOTO KOHTPOJS B JKOJIOTHH, MPUHIUIIUAILHOTO YCTPONCTBA
COBPEMEHHBIX MPUOOPOB ISl PETUCTPAIMU AHATUTUYCCKUX CUTHAJIOB B Pa3UYHBIX
METO/aX aHaju3a, METPOJIOTHYCCKUE XapaKTEPUCTUKH COBPEMEHHOTO aHAJMTHYCCKOTO
00Opy/IOBaHUsI — BOCIPOU3BOJUMOCTH, TOYHOCTh, TIPENET OOHApYXKEHHs, TJIy0oKHe
cUCTeMaTH4YecKue  3HAHUSL OCHOBBI XEMOMETPHUKM — COBPEMEHHBIE aCIEKThI
oOecrieueHrsT U KOHTPOJISI KauyecTBa METOJ0B aHAJUTHYCCKOTO KOHTPOJSA, a TaKkKe
OTJIMYHOE 3HAHHE MATepPHaJa — COBPEMCHHOE COCTOSHHE M TCHICHIIUU Pa3BUTHS
METO/IOB aHAIMTHYECKOTO KOHTPOJISI B JKOJOTHM —aBTOMaTH3allds, MaTeMaTH3allus,
MUHHATIOpU3AIHUS, TIEPEX0]] K MHOTOKOMIIOHEHTHOMY aHaju3y, CO3JaHHE CEHCOPHBIX
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YCTPOMCTB, MCYEPNbIBAIOIIME 3HAHMA METOJUK MpoOooTOOpa M MPOOONOATrOTOBKHU
OCHOBHBIX OOBEKTOB aHAJIM3a — BO3/yXa, IPUPOJHBIX U CTOYHBIX BOJI, IIOYB, PACTEHUH,
OBITOBBIX U TEXHOTE€HHBIX OTXOJOB, IJIy0OOKHE 3HAHMS NMPAKTUKM IPUMEHEHUSI MaTe-
puana, 3HAaeT BCE OTallbl  BBINOJHEHUs Ja0OpaTOpHON pPabOThI M JI€TAeT 3TO
CaMOCTOSTENIbHO C YYETOM MPaBUII U HOPM TEXHUKU O€30MaCHOCTH,

- YMeHHSI: OTJMYHO C(POPMUPOBAHHbIE YMeHHUSI OOOCHOBAaHHO BHIOWPATH METOJI
AHATUTUIECKOTO KOHTPOJIS B OKOJIOTUM B COOTBETCTBUU C 3aJauaMd U KOHIICHTpAIHEH
aHaJIUTa B OOBEKTaX MCCIICOBAHMS, €r0 arperaTHBIM COCTOSSHUEM U MAaTPUYHON OCHO-
BOW, yMeeT B MOJHOM 00beMe MPOBOJAWTH M3MEPEHUS aHAIUTUYCCKUX CHUTHAIIOB Ha
COBPEMEHHOM OOOpYIOBaHWU W METPOJIOTHYCCKYI0 00pabOTKy pe3yiabTaTOB U3Mepe-
HU, OLIEHUBATh €€ JOCTOBEPHOCTh, TOYHOCTH, IPABMIIBHOCTD, a TAaKXKe IIy0oKko cdop-
MHPOBAHHOE YMEHHE OCYIIECTBISTH MP0oO00OTOOp M MPOOOTOATOTOBKY aHAIUTa B
COOTBETCTBUHM C TPEOOBAHHWSIMH METOAA AHAJTMTUYECKOTO KOHTPOJS M KOHKPETHOM
METOJVMKH aHalln3a, yMeeT B MOJHOM 00beMe MPOBOIUTH IKCIIEPUMEHTAIBHBIC HCCIIC-
JOBaHUSI OOBEKTOB OKPY’KAIOIICH Cpeabl , MOYBEHHBIX W PACTUTEIHHBIX 00pasIoB Ha
COBPEMEHHOM OOOpYy/JOBaHWH, OTJMYHO yMeeT NPHHNMATh HAa OCHOBE aHaIM3a
PE3YNBTATOB M3MEPEHHUM COIMATBHO 3HAUUMBIC PEIICHUS ISl YCTAHOBIICHUS TIPUYHH U
MOCJIC/ICTBUIA aBapUHHBIX BHIOPOCOB W COPOCOB 3arps3HSIONIMX BEIIECTB B OKPYXKaro-
IIYIO0 Cpey, YMeeT CaMOCTOATEIbHO, MPAaBUIBLHO U YETKO OCYIIECTBUTH IKCIIEPUMEHT,
OTJIMYHO YMeeT ClIeNiaTh 1o J1abopaTopHOM paboTe COOTBETCTBYIOIIME HAOIIOACHUS U
000CHOBaHHBIE BBIBOJIbI, C YUETOM TMPABWJI TEXHUKH 0€3011aCHOCTH,

- BJIaJleHHe HABbIKAMM: C(POpPMHMPOBAHO B NMOJHOM 00beMe BJIaJleHHe OCHOBaMU
MPUHIUITHATIBHBIX YCTPOMCTB COBPEMEHHBIX AaHATUTUYECKUX NPUOOPOB, cCroco0aMu
pPEruCTpallid aHATUTUYECKUX CUTHAJIOB HA COBPEMEHHOM OOOpY/IOBAaHWU, B MOJHOM
o0beMe BJIajleeT HABBIKAMHU HCIIOJIb30BAHUS METOJUK XEMOMETPUKH /I 00pabOTKH
PE3yNbTaTOB U3MEPEHHM, OIICHKUA UX JOCTOBEPHOCTH U OOECIIEUEHUsI KauecTBa Pe3yJib-
TAaTOB aHANIM3a , a TaKXKe BJajgeeT C(POPMHUPOBAHHBIMU HABBIKAMHM TIPOOOOTOOpA U
MPOOOTIOITOTOBKM  OOBEKTOB OKPYXKAIOMIEH Cpelbl — BO3IyXa, MPUPOIHBIX U CTOYHBIX
BOJI, 00Opa3IIoB MOYB U PACTCHH, OBITOBBIX M TEXHOTCHHBIX OTXOJ/0B, BjajieeT 0J1ecTsi-
e Croco0aMu yMpaBlICHUS XUMHUYCCKUX PEaKIMi W MPOIECCOB, JICKANUX B OCHOBE
METO/IOB aHAJUTHYECKOTO KOHTPOJIS B JKOJIOTHH JJIS MOJYyYEHUS MaKCHMAaJIbHOTO
BBIXOJIa aHAIUTHYECKON (HOPMBI OMPENCSSIEMbIX KOMIIOHEHTOB, BJiajieeT HABbIKAMM
CaMOCTOSTENILHOTO  BBITIOJIHEHUS JIA0OpAaTOPHOW pabOThl B TIOJHOM OO0BEME 10
mpaBujaM TEXHUKH Oe30macHOCTH paboThl B J1a0OpaTOpuu, OTJIUYHO BJiajeeT
HABBIKAMU TIPEJICTABIICHUS U 00paOOTKU pe3yJbTAaTOB JIA0OPATOPHON pabOTHI , TAKKE
(bopMyIUpPOBaHUS BHIBOJIOB.

Kpurepuu onieHk# BbINOJHEHHUS JA00PATOPHBIX PadoT

OTJINYHO oOyJaroiuics 1eMOHCTPUPYET:

- 3HAHHA: OTJMYHO C()OPMUPOBAHHbIEC 3HAHUSA IPUHLIUIIMAIBHOIO YCT-
poiicTBa COBpEMEHHBIX MPUOOPOB JUISI PETUCTPALUU AHATUTHYECKUX
CUTHAQJIOB B PA3JIMYHBIX METOAAX aHalau3a, OTJIMYHO 3HAeT METPOJIOTU-
YEeCKUE XapaKTEPUCTHKU COBPEMEHHOT0 aHAJIMTUYECKOro 00OpyIOBaHUS
— BOCIIPOM3BOAMMOCTh, TOYHOCTb, Npesen OOHapy>KeHHs, B MOJHOM
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o0beMe 3HAaeT OCHOBBI XEMOMETPUKH — COBPEMEHHBIE aCHEeKThI obecre-
YEeHUS] ¥ KOHTPOJS KadecTBa METOJOB AHAJMTHUYECKOTO KOHTPOJIS B
9KOJIOTHH, a TaKXke IJy0oKoe 3HaHMe MaTepuansa —TeOpeTHYECKue
OCHOBBI COBPEMEHHBIX METO/OB aHAJUTUYECKOTO KOHTPOISI OOBEKTOB
OKpY>Kaloliel Cpeibl, COBPEMEHHOE COCTOSIHWE M TEHICHLUHU Pa3BUTHUS
METOJIOB AHAJUTUYECKOTO KOHTPOJIS—aBTOMATH3aLUs, MaTeMaTh3aIys,
MUHHATIOPU3ALHS, IEPEX0]] K MHOTOKOMIIOHEHTHOMY aHaJIHM3y, CO3/1aHue
CCHCOPDHBIX  YCTPOMCTB,  HCYepHbIBAIOIIMEe  3HAHMS  METOJIUK
mpo6ooTbopa 1 MPOOOMOATOTOBKM OCHOBHBIX OOBEKTOB aHAIM3a — BO3-
IyXa, IPUPOAHBIX U CTOYHBIX BOJ|, IOYB, PACTEHUH, OBITOBBIX M TEXHO-
TeHHBIX OTXOZOB, B MOJHOM O0beMe 3HAeT MPAKTUKH NMPUMEHEHHs Ma-
TepHuasa, OTJHYHO 3HAET BCE ATANbl BBHINOJHEHUS Ja00PaTOPHOH pado-
TBl M JENAeT 3TO CAMOCTOSTEIBHO C YYETOM IpPaBHJI U HOPM TEXHUKH
0e30MmacHOCTH, 3HaeT NpaBuiIa GopMyIHPOBAHHS BBIBOJIOB.

- YMeHHUsI: OTJHYHO cOpMUPOBAHHBIE YMEHHsI 0OOCHOBAaHHO BBIOM-
paTh METOJ AaHAJUTUYECKOTO KOHTPOS B DKOJOTUU B COOTBETCTBUU C
3aJauaMi M KOHIIGHTpalueil aHanmuta B OOBEKTaX HCCIECIOBaHHSA, €ro
arperaTHbIM COCTOSIHUEM M MAaTpPUYHOM OCHOBOH, YMEET MPOBOAMTH
M3MEPEHHUs] aHATUTHYECKUX CUTHAJIOB HA COBPEMEHHOM O0OPYJIOBaHUH U
METPOJIOTUYECKYI0 00pabOTKy pe3y/lbTaToB HW3MEPEHHH, OIICHUBAThH €
JOCTOBEPHOCTH, TOUHOCTD, IIPAaBMIIBHOCTh, a TaKke coOpMHUPOBAHHOE B
MOJIHOM 00BbeMe yMeHHEe —OCYILIECTBIATh MPoO00TOOp M MPOOONOAro-
TOBKY aHaJIUTa B COOTBETCTBHU C TPEOOBAaHUSMH METOJIa aHAJIUTHYEC-
KOTO KOHTPOJS W KOHKPETHOW METOIMKH aHajIu3a, YMeeT B MOJIHOM
o0beMe TIPOBOJHTH IKCIIEPUMEHTAIBHBIC HCCIEIOBAaHHUS NOYBCHHBIX H
PacTUTENBHBIX 00pa3IoB, 0OBEKTOB OKPYKAIOIIEH Cpeibl Ha COBPEMEH-
HOM OOOpYIOBaHUM, yMeeT OBICTPO M MNPABWJIBHO TNPUHUMATh Ha
OCHOBE aHaJIN3a Pe3yIbTaTOB U3MEPEHUH COIMAILHO 3HAYUMBbIEC PELICHUS
JUIL YCTAHOBJIGHUSI TIPHYUH W TIOCIEICTBUI aBapUUHBIX BHIOPOCOB M
cOpOCOB 3arps3HSIONIMX BEIIECTB B OKPYKAIOIIYIO CPENy; yMeeT caMoc-
TOSATENbHO, MPABUIBHO M YETKO OCYLIECTBUTH HKCIEPUMEHT, CIIENIaTh 110
nabopaToOpHON pabOTe COOTBETCTBYIOIIUE HAOIIOIEHUSI 1 0OOCHOBAaHHBIE
BBIBO/IbI, C YUETOM IPaBHJI TEXHUKHU 0€301MaCHOCTH

- BJajleHUe HaBbIKaMU: cOpMHPOBAHHOE B MOJHOM 00beMe BJjiaje-
HHE OCHOBAMH MPUHIMITHAIBHBIX YCTPOHCTB COBPEMEHHBIX aHAINTHYEC-
KHX TpUOOPOB, CIOCO0AMH PETHCTPAllii aHAJUTUYECKHX CUTHAIOB Ha
COBPEMEHHOM 000pYy/OBaHUH, B MOJHOM 00beMe BJiaJeeT HABbIKAMH
WCTIOJIB30BAHUS METOJIMK XEMOMETPUKH JIJIsi 00pabOTKH pPe3ynbTaTOB U3-
MEpEeHUi, OLIEHKU UX JOCTOBEPHOCTU U OOECIEUEHUs] KauecTBa pe3ylib-
TaTOB aHalM3a, a TaKKe BJIaJeeT OTJIUYHO CPOPMHUPOBAHHBIMU Ha-
BBIKAMM 11p0600TOOpa M MPOOONMOATOTOBKU OOBEKTOB OKpYXKarolei
Cpeabl- BO3yXa, MPUPOTHBIX U CTOYHBIX BOJ, TOYB, PACTEHUH, OBITOBBIX
U TEXHOT'€HHBIX OTXOJOB, HCYepNbIBAOIIE BJageeT Coco0aMu ynpas-
JICHUS. XUMAYECKUX PEaKIMii U MPOIIECCOB, JIKAIINX B OCHOBE METO/IOB
AQHAJTMTUYECKOTO KOHTPOJIA JUISl TIOJNIYYSHHsST MAaKCUMaJbHOTO BBIXOZA
AHATTUTHYECKOW (DOPMBI OTIPENIENIIEMBIX KOMIIOHEHTOB, BJIajieeT B MOJI-
HOM 00beMe HABBIKAMH CaMOCTOSITEIFHOTO BBINOJIHEHHUS J1abopaTop-
HOM paboTHI MO MpaBUJIaM TEXHUKH 0E€30MacHOCTH paboThl B JlabopaTo-
pHH, OTJIMYHO BJIaJeeT HABBIKAMHM TNPEJACTABICHUS U OOpPabOTKH
Pe3yIBTATOB JIA0OPATOPHOM pabOTHI, TaKKe (HOPMYITUPOBAHUS BBHIBOIOB

X0pouIo

oOyuaronuics JeMOHCTPUPYET:
- 3HAHUSI —B JOCTATOYHO NMOJHOM 00beMe cOpMHPOBAHBLI 3HAHMA
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NPUHLIUITUIAIBHOTO YCTPOICTBA COBPEMEHHBIX MPUOOPOB JUIS perucrpa-
U aHAIUTHYCCKHUX CUTHAJIOB B PA3JIMYHBIX METOJAaX aHalln3a, XOpoulo
3HAeT METPOJIOTHYECKHE XapaKTEPUCTUKH COBPEMEHHOTO aHaIUTHYeC-
KOro 00OpYJOBaHUS — BOCIIPOM3BOAMMOCTB, TOYHOCTH, NPEAeT OOHapy-
’KCHUSI, 3HAET TOBOJIBHO XOPOIIO OCHOBBI XEMOMETPHKH — COBPEMCHHBIC
aCHeKThl 00eCIeYeH s U KOHTPOJIsI Ka4eCTBa METOJOB aHAIMTUYECKOTO
KOHTPOJISL B DKOJIOTHH, & TAKIKE JOCTATOYHO IIy00KOe 3HAHWE MaTepH-
ajla —TeOPETUYECKHE OCHOBBI COBPEMEHHBIX METOJOB aHAIMTHYECKOTO
KOHTPOJII OOBEKTOB OKPYXAIOLICH CpeJibl, OYB, PACTCHUH, 3HAET /0C-
TATOYHO XOPOLIO COBPEMECHHOE COCTOSHHE W TCHACHIMHU Pa3BUTHUS
MCTOAOB aHAJIUTUYCCKOI'O KOHTPOJIA B 3KOJIOTMU—AaBTOMATHU3allUuA, MATC-
MaTtu3lanuvs, MUHHUATIOpUu3anus, n€pexo K MHOT'OKOMIIOHCHTHOMY aHAJIN-
3y, CO3/IaHHE CCHCOPHBIX YCTPOMCTB, MOKa3bIBacT XOPOLIHE 3HAHUS
METOAMK MPOO00TOOpa U MPOOOMOATOTOBKH OCHOBHBIX OOBEKTOB aHAJIH-
3a — BO3/1yXa, IPUPOJIHBIX M CTOYHBIX BOJI, IOYB, PACTCHHI, OBITOBBIX U
TEXHOTCHHBIX OTXOJIOB, YCTOWYHMBBIE 3HAHMA NPAKTUKUA NPUMCHEHHS
Marepuaia B JOCTaTOYHO IOJHOM 00beMe, 0OHAKO, YACTHYHO MPOBOIAUT
IKCIIEPUMEHT 0]l PYKOBOJCTBOM IIPEIOAaBaTessl MU HE MOJHOCTHIO
COOJIOIaeT MpaBUiia U HOPMbI TEXHUKH O€30MaCHOCTH, He J0CTATOYHO
MOJIHO 3HaeT MpaBwia GOpMyIUPOBAHUS BHIBOJIOB.

- yMeHHsI: XO0pouio cGopMHpPOBAHHbIE YMEHMsI OOOCHOBAaHHO BBIO-
paTh METOJ aHAJUTHYECKOIO0 KOHTPOJIS B COOTBETCTBUHM C 33JadyaMH U
KOHIICHTpalMell aHanuta B OOBEKTAaX MCCIEOBAaHUS, €0 arperaTHbIM
COCTOSIHUEM M MAaTPUYHOWH OCHOBOM, yMeeT IPOBOJIUTH M3MEpPEHMs aHa-
JTUTUYECKUX CHUTHAJIOB HA COBPEMEHHOM 000pYyIOBAHUU M METPOJIOTHYEC-
Kyt 00paboTKy pe3y/ibTaTOB H3MEpPEHUil, OLIECHUBATh €€ JOCTOBEPHOCTb,
TOYHOCTh, TPABHIBHOCTh, & TAaK)K€ yYMeHHe B [J0CTATOYHO MOJHOM
o0beMe OCYIIECTBISATh NMPOOOOTOOp M NPOOOMOATOTOBKY AaHAIMTA B
COOTBETCTBUHM C TPEOOBAHUSMH METOJAa AHATUTHUYECKOTO KOHTPOJIS U
KOHKPETHOW METOJMKH aHajlIu3a, yMeeT JOCTATOYHO XOPOIIo H ObICTPO
MPOBOJIUTH  OKCIEPUMEHTAJbHBIE  WCCIICAOBAaHUS  IMOYBEHHBIX U
pacTUTENbHBIX ~ 00pa3lioB, OOBEKTOB OKpyXammleil  cpeabl, Ha
COBPEMEHHOM 000py/0Ba-HUHM, YMeeT TPUHHMATh Ha OCHOBE aHaIHM3a
pe3yabTaTOB  HM3MEPEHMH  COLMAIBHO 3HAaYMMble  pelleHus Ui
YCTAHOBJICHUS IPUYMH U TIOCIECTBHI aBapHITHBIX BEIOPOCOB U COPOCOB
3arps3HSIONIMX BEIIECTB B OKPY-XKAIOIIYIO CPey, yMeeT NPAKTHYeCKH
CaMOCTOAITEIbHO OCYIIECTBUTH JaOOpPATOPHBIA JKCIIEPUMEHT, O0OHAKO
JomyckaeT 1-2 MmorpemHocTy, ymeeT cjenaTh Mo jgabopatopHoil pabore
COOTBETCTBYIOIIME HAOIIOJAEHUS U BBIBOJABI, HO 0€3 y4yeTa WU C
HETOJIHBIM YU4eTOM IpaBUJI TEXHUKH O€30MaCHOCTH,

- BJIaJleHHe HABBIKAMM. X0POIIO c()OPMHPOBAHBI HABBIKH BJIA/IEHHSA
OCHOBAMHU TPUHIMITHAIBHBIX YCTPOHCTB COBPEMEHHBIX AHAIUTHYECKUX
puOOpPOB, criocodamMu perucTpanuy aHAIMTUYECKUX CUTHAJIOB Ha COBpE-
MEHHOM 00OpYyJIOBAaHHH, B IOCTATOYHO MOJHOM O0beMe BJiaJeeT Ha-
BBIKAMM HCITOJIb30BaHHS METOAMK XEMOMETPUKH JIJIsl 0OpaOOTKH pe3yiib-
TaTOB W3MEPEHHUH, OLIEHKU UX JIOCTOBEPHOCTH M OOECIIeYeHMs KauecTBa
pe3yabTaTOB aHAIM3a , a TAK)KE BJajeeT X0pouio c(hopMHPOBAHHBIMHU
HaBBIKAMH [P0O00TOOPA U MPOOOMOATOTOBKH OOBEKTOB OKPYKAIOILIEH
cpeapl — BO3AyXa, MPHUPOIHBIX M CTOYHBIX BOJ, OOpasloB TOYB U
pacTeHuil, OBITOBBIX M TEXHOTEHHBIX OTXOJIOB, BJjajeeT B J0CTATOYHO
MOJTHOM 00beMe CITIocO0aMy YIpaBICHUS! XUMUYESCKUX PEaKIHUid U Tpo-
LIECCOB, JISKAIIMX B OCHOBE METOJOB AHAIUTHUYECKOTO KOHTPOJS IS
MOJTyYeHHUsT MaKCHMAJILHOTO BBIX0JIa aHATUTHYECKOU (DOPMBI OTIpeiersie-
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MBIX KOMIIOHCHTOB, BJIaJieeT HABbIKAMH BBINIOJIHEHHS JIA0OpaTOPHOH
paboThI , HO He 6ce ATalbl IPOBEICHBI CAMOCTOSTENIFHO | IO MPaBUJIAM
TeXHUKH Oe30MmacHoCcTH paboThl B jabopaTopuu, TpH MPOBEACHUU
IKCIIEPUMEHTA JIOMYIICHB HECYIIECTBEHHBIC OMMOKH B X0/¢ pPaboTHI,
UMEIOTCSI HETOYHOCTH B O(opMiIeHHH pabOThl U B (OPMYITHPOBAHUHU
BBIBOJIOB

Y/10BJIETBOPHUTEJIHLHO

00yYaroIIUICs IEMOHCTPUPYET:

3HAHMSA: He MOJIHbIe 3HAHMA MaTepHalia- IPUHIMIHATBHOTO YCTPOICT-
Ba COBPEMEHHBIX MPUOOPOB Il PETUCTPAIMH AHATUTUYCCKAX CHUTHAIIOB
B Pa3NMUYHBIX METOJAX aHaiu3a, (pparMeHTapHO 3HAET METPOJIOrHyec-
KHE XapaKTEPUCTHKH COBPEMEHHOTO aHAIMTHYECKOTO O0OpYHAOBaHUS —
BOCIIPOU3BOJMMOCTb, TOYHOCTh, MpEAeT OOHAPYKCHUs, OrPAHUYEHHO
3HaeT OCHOBBI XEMOMETPUKH — COBPEMEHHBIE acIeKThl 00ECTeYeHHus U
KOHTPOJISl Ka4eCTBAa METOJIOB aHAJUTHYECKOTO KOHTPOJISI B DKOJIOTHH , a
TaKke Herjy0okoe 3HaHUe MaTepuajga — TEOPETUUYECKHE OCHOBBI
COBPEMEHHBIX METOJIOB aHAJTUTHYECKOTO KOHTPOJISI 0OBEKTOB OKPYKalo-
el cpenbl, (pparMeHTapHbIe 3HAHUS COBPEMEHHOTO COCTOSIHUS M TCH-
JICHIIMU Pa3BUTUS  METOJOB AHAJIUTHYECKOTO KOHTPOJS B DKOJIOTUU
—aBTOMATH3AIHsI, MaTeMaTH3aIHsl, MUHUATIOPU3aIUs, EPeXoa K MHOTO-
KOMIIOHEHTHOMY aHaJH3y, CO3[JaHHE CEHCOPHBIX YCTPOWCTB, (pparmMeH-
TapHbIe 3HAHUSI METOJUK MPOO0OTOOPa U MPOOOIOATOTOBKH OCHOBHBIX
O0OBEKTOB aHaiM3a — BO31yXa, NPHUPOJHBIX M CTOYHBIX BOJ, IOYB,
pacTeHuii, OBITOBBIX U TEXHOTCHHBIX OTXOJIOB , B OTPAHHYEHHOM 00be-
Me 3HAHUS IPAKTHKU PUMEHEHUs] MaTtepuana - jgaboparopHas paboTa
BBINOJIHEHA CAMOCTOSTEIILHO HAIOJIOBUHY WJIM JIOIYIIEHA CYIICCTBEHHAs
omuOKa B MPOBEACHUH SKCIIEPUMEHTA UM He MOJHOCTHI0 3HAEeT MPaBH-
Jla TEXHUKH O€301TaCHOCTH M HE COOTIOIAaeT €€ MpaBmiia, HEOPEKHO 0 op-
MJIGHA OJKCIIEPHUMEHTAJIbHAS YacTh paboThl, ¢ OMMOKAMH IPOBEICHBI
pacueThbl, OrpaHNYeHHbIe 3HAHUS aJITOPUTMOB TIOJITOTOBKHA BBIBOJIOB 110
naboparopHoii padore.

- YMeHHUsI: yMeeT He B OJIHOM o0beMe: ITPOBOINUTh U3MEPEHUs aHAIIU-
TUYECKUX CUTHAJIOB Ha COBPEMEHHOM OOOpPYIOBAaHMH M METPOJIOTHYEC-
Kyl 00paboTKy pe3y/lbTaTOB H3MEpPEHUil, OLEHUBATh €€ JOCTOBEPHOCTb,
TOYHOCTb, MPABHIILHOCTh , a TaKXke ¢J1af0 c(hopMHPOBAHHOE YMEHHE —
OCYILLECTBIATh NPOOOOTOOP U MPOOOIOATOTOBKY aHAJIUTa B COOTBETCT-
BUU C TPEOOBAaHMSAMH METOJa AHAJUTHYECKOTO KOHTPOSI B DKOJOTHU U
KOHKPETHOW METOAMKHM  aHaju3a, yMeeT B OIPAHUYEHHOM O00beme
MIPOBOJIUTH IKCIIEPUMEHTAILHBIE UCCIIEIOBAaHUS OOBEKTOB OKPYXKAFOIIEH
Cpezbl Ha COBPEMEHHOM 000pYyJI0BaHUH, (pparMeHTapHO yMeeT OCyIle-
CTBJISITh METPOJIOTHUECKYIO 00pabOTKY pe3yJIbTaTOB aHANIM3a, yMeeT He B
MOJTHOM o0beMe NPUHMMATh Ha OCHOBE aHAlM3a Pe3yJbTaTOB H3Mepe-
HUH CONMANbHO 3HAYMMBIC DPEIICHHS Uil YCTAaHOBJICHUS TNPUYMH U
MOCTIe/ICTBUI aBapUHBIX BBIOPOCOB M COPOCOB 3arps3HSAIONINX BEIIECTB
B OKPYKAaIOIIYIO Cpeay, yMeeT (pparMeHTapHO OCYIIECTBIISATh JKCIIe-
PUMEHT, 0e3 y4yeTa mpaBujia TEXHUKU 0€30MaCHOCTH, yMeeT He B MOJTHOM
o0beMe TMOATOTOBUTH IO Ja0OpaTOpHON pPaboOTe COOTBETCTBYIOIIHE
HaOJIO/ICHNS ¥ BBIBOJIBI, WJIU JIETIACT UX OTPaHUYCHHBIMH ,

-BJIa/IeHHE (He B MOJHOM 00beMe BJiaJieeT OCHOBAMH IPUHIMITHATBHBIX
YCTPONCTB COBPEMEHHBIX aHATUTHUYECKUX MPHUOOPOB, CIIOCOOAMU PETHCT-
panyy aHATUTHYECKUX CUTHAJIOB HA COBPEMEHHOM 000PY/IOBaHHH, €100
BJIajleeT HABBIKAMM KCIIOJIB30BaHUS METOJIUK XEMOMETPUKH ISl 0Opa-
OOTKHM pe3yabTaTOB M3MEPEHHM, OIICHKH WX JOCTOBEPHOCTH M obecrede-
HUS KayecTBa pe3ysIbTaTOB aHAJIN3a ,a TAaKXKe BJajieeT B OTPAHHYEHHOM
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00beMe HaBbIKAMHU MPOO00TOOpa U MPOOOIIOATOTOBKH OOBEKTOB OKPY-
JKAIOUIEN Cpebl- BO3AYyXa, IPUPOJHBIX U CTOYHBIX BOJ, I10YB, PACTEHHU,
OBITOBBIX U TEXHOTCHHBIX OTXOIOB, (hparMeHTapHO BJIaeeT Crioco0aMu
YIPABICHUS XUMUYECKUX PEAKIUd W TPOIECCOB, JEKANUX B OCHOBE
METOJIOB aHAJUTUYECKOTO KOHTPOJIS IS TOJYYEHUS MaKCHMAaIbHOTO
BBIXOJIa AHATUTUICCKOU (POPMBI OTPEACTIIEMbIX KOMIIOHEHTOB, BJIajJeeT
(pparMeHTapHO HABBIKAMHU BHINOJHEHHS Ja00PATOPHOH pabOTHI, TOJIb-
KO IOJIOBHHA JJAOOpaTOpHON paboThl MpOBEJeHa CAMOCTOSATENIBLHO, B OT-
PaHU4YEHHOM 00beMe BJajieeT IMPAaBHJIAMH TEXHUKH OE30MacHOCTH pa-
00THI B 1a0OpaTopuu, MpH MPOBEICHUH IKCIIEPUMEHTA JOMYIICHBI OLIHO-
KH, ¢J1a00 BjIajeeT HABBIKAMH TOATOTOBKU OTYETa U BBIBOJIOB I10 J1a00-
patopHoii pabote, oopmiieHHe pabOTHI HEMOJIHOE MM HETPAMOTHOE.

Hey/10BJIETBOPHUTEIHLHO

oOydJaronumcs:

He 3HaeT: MPUHLUUIHAIBLHOTO YCTPOMCTBAa COBPEMEHHBIX NMPHOOPOB IS
perucTpaIy aHATUTHYECKUX CUTHAIOB B PA3JIMYHBIX METOaX aHAaJIK3a,
He 3HaeT METPOJIOTHUECKUE XaPAKTEPUCTHKN COBPEMEHHOTO aHATIHTHU -
9YEeCKOro 000PYA0BaHUS — BOCIIPOU3BOMMOCTD, TOYHOCTb, TIpeiesl OOHa-
PYXXCHUSI, He 3HAeT OCHOBBI XEMOMETPUKH — COBPEMEHHBIE acleKThl 00e-
CIICUCHHUA U KOHTPOJIA Ka4CCTBA MECTOJOB AaHAIUTUYCCKOT'O KOHTPOJIA B
JKOJIOTUH, & TAK)KE HE 3HAET MaTepHuaJia — TCOPETHUECKUE OCHOBBI
COBPEMEHHBIX METOJIOB aHATUTUIECKOTO KOHTPOJISI 00BEKTOB OKPYKal0-
el Cpefibl, COBPEMEHHOE COCTOSTHUE U TCHJICHIIMU PAa3BUTHUSI METO/IOB
AHAIIUTUYCCKOI'0 KOHTPOJIA B 9KOJIOTrMM—aBTOMATU3allMd, MaTCMaTHU3a-
oud, MUHUATIOpU3alnusd, nepexoa K MHOTOKOMIIOHCHTHOMY aHaJlIu3y,
CO3JIaHME CEHCOPHBIX YCTPOMCTB, He 3HAET METO/IUK MPOO0OTOOpa U
MpOOONIOArOTOBKHA OCHOBHBIX O0OBEKTOB aHAIN3a — BO3/1yXa, IPHUPOTHBIX
Y CTOYHBIX BOJI, [TIOYB, PACTCHUH, OBITOBBIX U TEXHOT'€HHBIX OTXOJIOB, He
3HaeT NMPAKTUKH IPUMEHEHHS MaTepHala , B IPOLECCE MPOBEICHHS
nabopaTOpHOI pabOThI JIOMYCKAET CYIIECTBEHHBIC OIMOKHU, KOTOPhIE
IIPUBEIIU K HEBEPHOMY PE3YyJIbTaTy, He 3HAeT HOPMBI U IIPAaBUJIa TEXHHU-
KM 0€3011aCHOCTH, OE3rpaMOTHO, HE BEPHO O(GOPMHUI OTUET 10 IKCHEepH-
MCHTY, HC 3HACT aJITOPUTMBI U ITPpaBUJjia HIOATOTOBKH IMOATOTOBHII
BBIBOJIOB I10 J1abopaTopHOii padoTte

- He yMeeT 00OCHOBaHHO BBIOMPATh METO]I AaHAJTUTHYECKOTO KOHTPOJIS
B KOJIOTHH B COOTBETCTBUU C 33J]auaMH U KOHIIEHTpalLMell aHanuTa B
00BEKTaxX MCCIIEIOBAHUS, €T0 arperaTHBIM COCTOSTHHEM U MaTPUYHON
OCHOBOH, He yMeeT IIPOBOJUTh U3MEPEHUS aHATUTUYECKUX CUTHAJIOB Ha
COBPEMEHHOM 000PYJOBaHUH U METPOJIOTMUYECKYIO0 00pabOTKY
pe3yabTaTOB M3MEPEHUH, OLIEHUBATh €€ JOCTOBEPHOCTb, TOYHOCTb,
MPaBUIBHOCTH , a TAaK)KE He COPMHUPOBAHHO YMEHHUE — OCYILECTBIISATh
po6o0TOOP U MPOOOMOATOTOBKY aHAIUTA B COOTBETCTBHH C TpeOOBa-
HUAMH MCTOJa aHAIIUTHYCCKOI'O KOHTPOJIA U KOHerTHOfI MECTOAUKN
aHaIN3a, He yMeeT IMPOBOAUTH KCIIEPHUMEHTAJIbHbIE HCCIEeI0OBAHUS
MTOYBEHHBIX U PACTUTENBHBIX 00pa3-110B 0OBEKTOB OKPYXKAIOIIEH cpeibl
Ha COBPEMEHHOM 00O0pYZOBaHUH, He yMeeT IPUHUMATh Ha OCHOBE
aHaM3a pe3yabTaTOB H3MEPEHHI CONMATb-HO 3HAYMMBIC PEIICHHS IS
YCTAQHOBJICHUSI IPUYMH U MOCIIEACTBUN aBapUiTHBIX BEIOPOCOB U COPOCOB
3arps3HSIONINX BEIIECTB B OKPYXKAMOIIYIO CPElly, He YMeeT CaMOCTOsI-
TEJIHO BBIMOJHUTH SKCIIEPUMEHT, IPOBECTH HEOOXOAMMBIE PAacCUeThl, He
yMeeT TOJArOTOBUTH 10 JTAOOpaTOPHOM paboTe COOTBETCTBYIOIIHE HAO-
JIIOZICHUS ¥ BBIBOJIBI, HE COOJIIO/IAET MTpaBHiIa TEXHUKU OE€30MIaCHOCTH B
nabopaTopum.

- He BJIaJleeT HABBIKAMM: COBEPLICHHO He BJIajieeT OCHOBaMM IPHH-
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UIHATBHBIX YCTPOMCTB COBPEMEHHBIX aHAIUTHYECKUX MPUOOPOB, CIIO-
cobaMM perucTpanuy aHATUTHYECKUX CHUTHAJIIOB Ha COBPEMEHHOM 000-
PYJIOBaHUH, He BJIa/ieeT HABBIKAMH HCIIOIB30BaHUS METOJHK XEMOMET-
pUKH 17151 00pabOTKH Pe3yIbTaTOB U3MEPECHHIA, OLEHKH MX JOCTOBEPHOC-
TH U o0ecrieueHus Ka4ecTBa Pe3y/IbTaTOB aHAN3a , a TAK)KE He BJajeeT
HaBBIKAMU MIPOO00TOOPA M MPOOOIOATOTOBKH 00Pa3IOB BO3AyXa, MpPHU-
POIHBIX M CTOYHBIX BOJ, IOYB W PACTECHHH, OBITOBBIX M TEXHOTCHHBIX
OTXOJIOB, He BJIajJeeT CIocO0aMU YIPaBICHUS XUMHYECKHX PEaKIHUid 1
MPOIIECCOB, JISKANIMX B OCHOBE METOJIOB QHAJTMTHUYECKOTO KOHTPOJIS B
OKOJIOTUH I TMOJIYYCHHA MaKCUMAJIBHOI'O BbIXOJa aHAJINTUYECKOU
dopMBI  ompenensieMbIX KOMIIOHEHTOB, He BJjajieer HABBIKAMH
BBITIOJTHEHUST  J1a0OpaTOpHOW paboOTBHl , B MPOLECCE MPOBEACHUS
nabopaTopHO paboOThl JOMYHICHBI CYNIECTBEHHBIC ONIMOKU, KOTOPBIC
MIPUBEJIA K HEBEPHOMY PE3yJIbTaTy, He BJIajieeT HABBIKAMHU COOIIOICHUS
HOPM U TMpaBWJI TEXHUKH OE30MacCHOCTH , He BJIajieeT HABBIKAM U
IrPaMOTHOTO O(GOPMIICHHSI PE3YJIbTATOB JKCIEPUMEHTa U TIOJITOTOBKHU
BBIBO/IOB.

4.2.4. Kputepum olleHKH /1€JI0BOM UIPbI
[Ipu yyacTuu B 7€10BOM UTpe 00ydatOUUNCs JEMOHCTPUPYET:

- 3HAHUS. TJIy0OKOe 3HaHHe MaTepHalia — TEOPETHUYCCKHUE OCHOBBI COBPEMEHHBIX
METO/JIOB AHAIMTHYECKOTO KOHTPOIS  OOBEKTOB OKPYXKAIOIMICH CpEebl, MPUHIIAIIN-
AIBPHOTO YCTPOMCTBA COBPEMEHHBIX MPHOOPOB VIS PETUCTPAIIMU aHATUTHYCCKUX CHT-
HAJIOB B Pa3IMYHBIX METO/IAaX aHAJIN3a, 3HAHNE MaTepHalia -METPOJIOTHIECKHIE XapaKTe-
PUCTUKHA COBPEMEHHOTO aHATMTHYCCKOTO O0OPYIOBAHUS — BOCIPOU3BOJIUMOCTH, TOU-
HOCTh, Tpejes OOHApYXEHHs, MOJHOCTHIO c(popMMpPOBAHHOEe 3HAHME MaTepHaJia
OCHOBBI XEMOMETPUKH — COBPEMEHHBIE aCMEKThl 00eCleueHuss U KOHTPOJISI KayecTBa
METO/IOB aHa/IM3a, 3HAeT B MOJHOM O00beMe TCHICHITMU Pa3BUTH METOJIOB aHAIUTH-
YECKOTO KOHTPOJII—aBTOMATH3allds, MaTeMaTH3allvis, MUHHUATIOpHU3AIUsA, Tepexoa K
MHOTOKOMITOHEHTHOMY aHaju3y, CO3/JaHhe CEHCOPHBIX YCTPOWCTB, MCUYEPNbIBAIOIIUE
3HAHUSI METOJIHMK MPOO0OTOOpa M MPOOOMOATOTOBKH OCHOBHBIX OOBEKTOB aHAIM3a —
BO3/IyXa, MPUPOAHBIX M CTOYHBIX BOJ, TOYB, PAaCTCHUH, OBITOBBIX M TEXHOTCHHBIX
OTXOJIOB, TJIy0OOKHE 3HAHUSl TPAKTUKU TIPUMCHCHHS MaTepuaja, 3HAeT BCE JTallbl
BBITIOJTHCHHSI SKCTIEPUMEHTANBHOW paOdOThl IO 3aJaHUSAM JEIOBOM WUTPHI U JCIAET JTO
CaMOCTOSITEIIEHO, C TTOJTHBIM yY4E€TOM BCEX HOPM M TIPABWIJI TEXHUKH OE30MACHOCTH pa-
00THI B 1a0OpaTOpWH, 3HAET AJTOPUTMBI OTTUCAHUS PE3YyIbTATOB SKCIIEPUMEHTA U TIOI-
TOTOBKH BBIBOJIOB, MCUEPIIBIBAIOINIC M TOCICIOBATEIHHO, YETKO W JIOTHYHO H3JIaraeT
MaTtepHual MpH 3aluTe Pe3yJIbTaTOB JAEIOBON UTPHI,

- YMeHHsI: MOJHOCTHI0 cOPMHUPOBAHHBIE YMEHHUsI 00OCHOBAaHHO BHIOMPATh METO]T
AQHAJTMTHYECKOTO KOHTPOJIS B OKOJIOTUH B COOTBETCTBHHU C 33aJladaMU M KOHIIEHTpaIuei
aHanuTa B OOBEKTaX HCCICIOBAHUS, €TI0 arperaTHbIM COCTOSHHEM W MaTPHYHOMN
OCHOBOM, yMEET IMPOBOJUTH HU3MEPCHUS AHATUTUUYCCKUX CHTHAJIOB HA COBPEMEHHOM
000pyIOBaHUN M METPOJIOTUYECKYI0 00pabOTKy pe3yibTaTOB HW3MEPEHHUM, OlICHUBATH
€€ JIOCTOBEPHOCTh, TOYHOCTh, MPABUIBLHOCTH, & TAKXE OTJIUYHO C(HOPMHPOBAHHOE
YyMeHHUE — OCYIIECTBIATh MPOOOOTOOP M MPOOOTOATOTOBKY aHAIMTA B COOTBETCTBUU C
TpeOOBaHUSAMU METO/1a AHATTUTUIECKOTO KOHTPOJISI U KOHKPETHON METOJIMKH aHaIn3a,
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yMeeT B MOJHOM 00beMe NPOBOIUTH AKCIIEPUMEHTAIbHbIE MCCIEOBAHUS OOBEKTOB
OKpYXalollled Cpelbl Ha COBPEMEHHOM OOOpYIOBaHHUU, YyMeeT OTBETCTBEHHO
OpUHUMAaTh Ha OCHOBE aHaiM3a pe3yJbTaTOB W3MEPEHUN COLMAIbHO 3HAYUMBbIE
pelIeHus Il YCTaHOBJICHUSI IPUYMH U MOCJEACTBUI aBapUHBIX BHIOPOCOB U COPOCOB
3arpsI3HSIIONIMX BEIIECTB B OKPYXAIOIIYIO CPEIy, yMeeT OTJMYHO B MOJHOM 00beMe
BBITIOJIHUTh BCE 3a/laHMsl, MPEAYCMOTPEHHBIE B JIEJIOBOM HUIpe, ymMeeT MPaBUIbHO
OCYUIECTBUTh 3KCIEPUMEHT B MPOLECCE PEUIEHUS BOIPOCOB UIPHI U MOATOTOBKU K
JEJI0BOM UIpE, B IPOLECCE [IEJIOBOM HWIPHI yMeeT OCYIIECTBIATh COBMECTHYIO
JESTENIbHOCTh B Tpynmne oOydalomuxcsi € LEeJIbl0 pelieHus MNpo¢ecCHOHaTbHO-
OPUEHTHPOBAHHBIX 3a/ay, yMeeT 4YeTKO (OpMyIHpOBaTh M BBICKA3bIBaTh CBOIO
MO3ULIMI0, yMeeT KOMMYHMIIMPOBATh, JHCKYTHPOBATh, BOCHPUHHMAaTh WU OLICHUBATh
uH(pOpMaIIMIO, TOCTYMAOIIYI0 B BepOanbHON (opme, ymeeT crAenaTh MO 33aJaHUSIM
JI€JI0BOM UTPbl COOTBETCTBYIOIINE HAOMIONCHUS U OOOCHOBAaHHBIE BBIBOJBI, C YUETOM
OpaBWI M HOPM TEXHHKM OE€30IaCHOCTH, yMeeT TIpaMOTHO, JIOTUYHO U YETKO
IIPEACTABUTh MATEpHAJl HA 3aIUWATE 3aJaHUN JIEJOBOW WIPHl, OTJIHYHO YMeEET YETKO
(GbopMyJIMpPOBaTh U BBICKA3bIBATh CBOIO MO3UIIHIO

- BJIaJIecHHEe HABBIKAMHU: OTJMYHO C()OPMHPOBAHHOE BJIaJeHHME OCHOBAMH IPHUHIIH-
MUAJBHBIX YCTPOMCTB COBPEMEHHBIX AHAIUTUYECKUX MPHUOOPOB, CIIOCOOAMU PETUCT-
palyy AaHATUTUYECKUX CUTHAJIOB HA COBPEMEHHOM O0OpY/IOBaHUU, B MOJHOM 00beMe
BJIaJleeT HABBIKAMM HCIIOJb30BaHUS METOJANK XEMOMETPUKH sl 00pabOTKU pe3ysibTa-
TOB HM3MEPEHMM, OLICHKM MX JOCTOBEPHOCTU M OOECIICUYCHHS] KauyecTBa pe3yJbTaTOB
aHaju3a , a TAaKKe OTJIMYHO BJajeeT cPOPMUPOBAHHBIMM HABBIKAMH IPOO0OTOOpA
1 TIpoOOIOATOTOBKM 00BEKTOB OKPYKAIOUIEH CpeAbl- BO3AYyXa, MPUPOJHBIX U CTOYHBIX
BOJI, TIOYB U PACTCHU, OBITOBBIX U TEXHOTE€HHBIX OTXOJOB, B MOJHOM 00beMe BJiajieeT
crocobamMu ympaBJeHUS XHUMHUYECKHX pEaKIUid M TPOILIECCOB, JIEXKAIIUX B OCHOBE
METOJI0B AHAIMUTHUYECKOIO0 KOHTPOJIS JJIsl IOJYYEHUsS] MAaKCUMAJIbHOTO BBIXOJAa aHaJu-
TUYECKON (POPMBI OIPEAENIIEMbIX KOMIIOHCHTOB, OTJIMYHOE BJIaJeHHe MAaTepuajaiom
JUCHUUIUIMHBL M TPAKTUKOM MPUMEHEHUS, BJaJAeeT HABBIKAMH CaMOCTOSITEIILHOIO
BBITIOJIHEHUSI DKCIIEPUMEHTAILHON PabOThl MO MmpobiieMe JEeTOBOM WUrphl B TMOJHOM
o0beMe 1o MpaBWJIaM TEXHUKU 0€30MacHOCTH paboThl B JabopaTopuu, BjiajeeT HABbI-
KaMHU TpynrnoBod pabOThl MPU MPOBEJACHUU aHAIW3a U JUATHOCTUKE MPOOJIEMBI
JIEJIOBOM UTPbl, OTJUYHO BJIaJleeT HABBIKAMU TPAMOTHOIO, JIOTUMHOTO M TOYHOTO
OTMCAHUS AKCIEPUMEHTA MO ACJIOBOM UTPE U MOJATOTOBKU TIIYOOKHX , 000CHOBaHHBIX
BBIBOJIOB, BJIajleeT HABBIKAMHU MYOJUYHOTO BBICTYIUICHUSI MO MPEACTABICHUIO U 3a-
IIUTE TIOJTYYEHHBIX PE3yJIbTATOB PEIICHUSI MPOOJIEM , MOCTABICHHBIX B JICJIOBOU UTPE,
BJIaJleeT HABBIKAMM 33]1aBaTh BOMPOCHI, CBUIETEILCTBYIONIME O €ro ri1yOoKou mpopa-
0OTKE TEMBbI JACJIOBOM UTPHI, IPU ITOM CaM aKTUBHO Y4YacCTBYET B OTBETaxX Ha JIpyrue
BOIIPOCKI, apTyMEHTHUPOBAHO JOKA3bIBAET CBOIO TOUKY 3PCHHUSI.

Kpurepuu oueHKH y4acTus B 1eJI0BOM Urpe

OTJINYHO 00y4aromuicst JEMOHCTPUPYET:

- 3HAHUA: TJIY0OKHe M YCTOHYHBbIE 3HAHUS TPUHLUIINATIBHOTO YCTPO-
HCTBa COBpEMEHHBIX MPUOOPOB ISl pETUCTPALIMH aHATUTUYECKUX CUT-
HAJIOB B PA3JIMYHBIX METOJIAX aHAIN3a, METPOJIOTUYECKUE XapaKTEPHUC-
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TUKU COBPEMEHHOT0 aHAJTUTHUECKOr0 000pyA0BaHUs — BOCIIPOU3BOIM-
MOCTb, TOUHOCTb, IIpesie’ OOHapYyXEHHs, OTJAUYHO 3HAeT OCHOBBI XEMO-
METPUKHU — COBPEMEHHBIE aCTIEKThI 00ECIIEYeHNUS U KOHTPOJISI KauecTBa
AQHAJIMTUYECKOTO KOHTPOJIS B HKOJIOTHH , @ TAKXKE IIy00OKOe 3HAHHe Ma-
TepHuajga — TEOPETUUYECKUE OCHOBBI COBPEMEHHBIX METO/I0B aHAIUTUYE-
KOT'0 KOHTPOJISI 0ObEKTOB OKPYKAIOIIEH CpeJibl, COBPEMEHHOE COCTOSIHUE
U TEH/ICHLUU Pa3BUTHUSI METOJI0B aHAJIMTUYECKOIO KOHTPOJIS B 3KOJIOTUU
—aBTOMATHU3aLMsA, MaTeMaTHU3alusl, MUHUATIOpU3ALUs, IEPEX0] K MHOTO-
KOMIIOHEHTHOMY aHAJIU3Y, CO3/IaHNE CEHCOPHBIX YCTPOICTB, HCYEPIIbI-
BalolIMe 3HAHUS METOIUK TPOO0OTOOPA U MPOOOIIOITOTOBKH OCHOBHBIX
00BEKTOB aHaIM3a —BO3AyXa, IPUPOIHBIX U CTOYHBIX BOJ, IIOYB, pacTe-
HUM, OBITOBBIX M TEXHOTEHHBIX OTXOIOB, IIy0OKHe 3HAHUS TIPAKTUKU
IIPUMEHEHHUsI MaTeprasa, OTJIMYHO 3HAET BCE ATallbl BBINOJIHEHUS
HKCHEPUMEHTAIBHON paboThl MO 3aJaHHSIM JEeTIOBOI UIPhI U AETAET 3TO
CaMOCTOSITENILHO, C TIOJTHBIM YUYE€TOM BCEX HOPM M MPaBUJI TEXHUKU 0€30-
MACHOCTH paboThI B 1a00paTopuu, B MOJHOM 00beMe 3HAeT aITrOPUTMbI
ONMCaHUs PE3YJIbTATOB SKCIEPUMEHTA U MOATOTOBKH BBIBOJOB, HCUEP-
IIBIBAIOIIE U NOCIIEA0BATENbHO, YETKO U JIOTUYHO U3JIaraeT MaTepuai pu
3allUTE PE3yNbTATOB JIEJIOBOM TPl U OTBETAX Ha BOIPOCHL.

- YMeHHsI: OTJINYHO c()OPMHPOBAHHOE YMeHHe 000CHOBAaHHO BHIOMPATH
METOJi AHAJUTHUYECKOTO KOHTPOJIA B COOTBETCTBUHU C 33Ja4aMH U KOH-
LEHTpalllell aHaJIuTa B OOBEKTaX HCCIIEIOBaHMS, €r0 arperaTHbIM COC-
TOSSHUEM U MATPUYHOM OCHOBOH, yMeeT B MOJHOM 00beMe IMPOBOIUTH
M3MEpEHUs aHATUTUYECKHUX CUTHAJIOB HA COBPEMEHHOM 00OPYJOBaHUM U
METPOJIOTHYECKYI0 00paboTKy pe3ylbTaTOB H3MEPEHUM, OLICHHWBATH €€
JIOCTOBEPHOCTb, TOYHOCTh, MIPaBMWJIBHOCTb, a TaKXe OTJMYHO copmu-
POBaHHOE YMEHHEe — OCYIIECTBJIATh MPOOOOTOOpP U MPOOOMOATOTOBKY
aHAJIUTa B COOTBETCTBUM C TPEOOBAHUAMU METOJAa AHAIUTUYECKOTO
KOHTPOJISI U KOHKPETHOM METOJAUKH aHalIN3a, yMeeT B MOJHOM O0beme
MIPOBOJUTH 3KCIEPUMEHTAJIbHBIE MCCIIEJOBAHUSI OOBEKTOB OKpY’Karolei
Cpezbl Ha COBPEMEHHOM 00OPYAOBaHUH M MIPUHUMATh Ha OCHOBE aHaIM3a
pe3yslbTaTOB  M3MEPEHMH  COIMAJIbHO 3HAaYUMble  pELIeHus  JJid
YCTAQHOBJICHHS IPUYMH U TOCIEICTBUIA aBapUIHBIX BBIOPOCOB M COPOCOB
3arpsI3HSAIONIMX BELIECTB B OKPYXAIOUIYIO Cpely, ymMeeT OTJIMYHO B
NMOJTHOM oO0beMe BBINOJIHUTH BCE 3aJaHMsl, IPEAYCMOTPEHHBIE B
JIJIOBOM Wrpe, MPaBUIBHO OCYLIECTBUTH OKCIEPUMEHT B IpOLEcce
pELIeHNs] BOIIPOCOB UIPHI M IOJATOTOBKU K JIEJIOBOM HUIpE, B Ipoliecce
JICJIOBOM UTPhl yMeeT OCYIIECTBIISATh COBMECTHYIO JAESTEIbHOCTh B
rpynmne oOydalooUMxcss ¢ I1edbl0  pelieHus MpodecCHOHAIbHO-
OpUEHTHPOBAaHHBIX  33/a4, YyMeeT 4YeTKO (pOpMyJMpOBaTh M
BBICKA3bIBATh  CBOI0  MO3HMLIMI0, YMeeT  KOMMYHHUIMPOBATh,
JTUCKYTUpPOBaTh,  BOCHPUHMMATh M  OLEHUBaTh  HHQOpMAIHIO,
MOCTYMAIOUIYl0 B BepOaibHON ¢opme, ymeeT cAeiaTh IO 33JaHUSAM
JIEJIOBOM UTPBI  COOTBETCTBYIOIIME  HAOMIOJCHHS W OOOCHOBAHHBIC
BBIBOJIbI, C YYETOM TMpaBWJI U HOPM TEXHUKH O€30MacHOCTH, ymeeT
IPaMOTHO, JIOTUYHO M YETKO MPEICTaBUTh MaTepHall Ha 3allUTe 3a/laHuil
JIeTIOBOM MT'PbI, YETKO (POPMYIIHPOBAThH M BBHICKA3bIBATH CBOIO MO3UIIHMIO

- BJa/leHHe HABBIKAMU: yCIeIIHOe M CMCTeMHOe OCHOBAaMHU IPUHIIU-
MUAJIBHBIX YCTPOHCTB COBPEMEHHBIX AHAIUTHYECKUX MPHUOOPOB, CIIOCO-
06aMM perucTpalnyy aHaJUTHUYECKUX CUTHAJIOB Ha COBPEMEHHOM 000py10-
BaHUH, B MOJHOM 00beMe BJIa/ieeT HABBIKAMH HCIOJIb30BAaHUSA METO-
MK XEMOMETPHUKHU sl 0OpabOTKH pe3yabTaTOB M3MEPEHUMN, OIIEHKU HUX
JIOCTOBEPHOCTH M 0OecneueHHs] KauecTBa pe3yJIbTaTOB aHaJn3a, OTJIHY-
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HO BJjajeeT cPOpPMHPOBAHHBIMH HaBBIKaMM TPoOoOTOOpa M MPobOOo-
MOJITOTOBKM OOBEKTOB OKpYIKAIOIICH CpeIbl-BO3lyXa, HPUPOIHBIX U
CTOYHBIX BOJI, OBITOBBIX M TEXHOTCHHBIX OTXO/IOB, HCYEPTNbIBAOIIE BJIA-
JeeT croco0aMu yIpaBJICHUS! XUMHUYCCKHX PEaKIMid M IPOIIECCOB, Jiexka-
IIMX B OCHOBE METOJOB AHAIUTHYECKOTO KOHTPOJS ISl TOJTY4EHUS
MaKCUMAaJbHOTO  BBIXOJa AHAIUTHYECKOW (OPMBI  OIpPEaeNIIeMbIX
KOMIIOHEHTOB, OTJIMYHOE BjajleHue MaTepUAIOM JIUCIHUILIMHBI U TpaK-
TUKOW TPUMEHCHHUS, BJIaJieeT HABBIKAMHM CaMOCTOSTCIBHOIO BBIMOJ-
HEHHsSI SKCIIEPUMEHTAILHONW PabOTHI IO IPOOIEME JICIIOBOW UTPHI B MOJI-
HOM 00beMe 10 MpaBUjlaM TEXHUKU 0e30MacHOCTH paboThl B m1aboparo-
pHH, OTJIMYHO BjajieeT HABBIKAMH TPYIIIOBOW pabOTHI MPU TPOBEJIEe-
HUM aHalIW3a U JUArHOCTHKH MPOOJIEMBI JIEIIOBOW UTPHI, IIy0OKO BJja-
JeeT HABBIKAMH TI'PAaMOTHOTO, JIOTUYHOTO W TOYHOT'O OINHWCAHHS JKCIIe-
pUMEHTa IO JENOBOM WIpe W TMOATOTOBKU TIIyOOKHMX , 0OOCHOBaHHBIX
BBIBOJIOB, BJIajJleeT HABBIKAMM ITYOJMYHOTO BBICTYIUICHUS 110 TIPECTaB-
JICHUIO U 3allIUTC MMOJTYUYCHHBIX PC3YJIbTAaTOB PCUICHUSA HpO6JIeM , IIOCTaB-
JICHHBIX B JICIIOBOM WTpE, BJaJieeT HAaBbIKAMH 33J1aBaTh BOIPOCHI, CBH-
JICTEIbCTBYIOIIKE O €r0 TIIYOOKO# MpOopabOoTKe TEMBbI JCJI0BOM UIPhI, IIPU
3TOM CaM aKTHBHO y4YacTBYET B OTBETaxX Ha JIPYrHe BOIPOCHI, apryMeH-
TUPOBAHO JOKA3bIBACT CBOIO TOUKY 3PCHHA.

XOpo1I0

oOydJarouuics 1eMOHCTPUPYET:

- 3HAHMA: OOYYAKIIMICH JAEMOHCTPHPYET CHCTEMHOe U IJIy0OoKoe
3HaHMe MaTepuaya- [PUHLUIHAIBHOIO YCTPOMCTBa COBPEMEHHBIX
npuOOpPOB ISl PETUCTPAIMM AHATUTHYECKUX CHTHAJIOB B Pa3TUYHBIX
METOAaxX aHajlu3a, METPOJIOTMYECKHE XapaKTEPUCTUKU COBPEMEHHOIO
AQHAJIUTUYECKOr0 00OpYA0BaHUS — BOCHPOU3BOJUMOCTDb, TOUHOCTb, Ipe-
JieJ1 OOHapyKEHUs, JOCTATOYHO XOPOILIO 3HAeT OCHOBBI XEMOMETPUKU —
COBPEMEHHBIE acleKThl O0eCHeYeHHs: M KOHTPOJId KadyecTBa METOJIOB
AQHAJIUTUYECKOTO KOHTPOJII B DKOJOTHHU ,a TaKkKe IIy0oKoe 3HAHHMe
MaTepuanga — TEOPETUYECKUE OCHOBBI COBPEMEHHBIX METOJIOB aHAJIIMTH-
YECKOro KOHTpPOJIsI OOBEKTOB OKpYKalollell cpenbl, B J0CTATOYHO
MOJIHOM 00beMe 3HAeT COBPEMEHHOE COCTOSIHME U TEHJCHIMH Pa3BUTHS
METOJI0OB aHAJTUTUYECKOTO KOHTPOJIS B IKOJIOIMH—aBTOMATU3allMsl, MaTe-
MaTHu3alks, MUHUATIOpU3alus, IePexol K MHOTOKOMIIOHEHTHOMY aHaJlu-
3y, CO3JaHHE€ CEHCOPHBIX YCTPOMCTB, JOCTATOYHO XOPOIIHE 3HAHHUS
METOJIUK MP0O600TOOpa U MPOOONOATOTOBKM OCHOBHBIX OOBEKTOB aHAJIN-
3a —BO31yXa, NPUPOAHBIX U CTOYHBIX BOJ,IOYB, PACTEHUH, OBITOBBIX U
TE€XHOT€HHBIX OTXOJI0B, JOCTATOYHO YCTOW4YMBBIE 3HAHUSl IPAKTHKU
IIPUMEHEHUsI MaTepuaia, 3HAeT BCE JTalbl  BBIIOJHEHUS 3aJaHUM
JIEJIOBOM WIPBl , HO HE BCE ATalbl SKCHEPHUMEHTAIbHOM paboThI IO
JICJIOBOM MTPE BBINOJIHEHBI CaMOCTOSITENBHO ,YaCTUYHO NPH PYKOBO.I-
CTBE IpernojaBaTelisi, C JOCTaTOYHO IOJIHBIM YYETOM BCEX HOPM H
MPaBUJI TEXHUKH 0€30MacHOCTH paboThl B JabopaTopuu, 3HAET XOPOIIO
QJIITOPUTMBI OMUCAHUS PE3YJIbTATOB 3KCIEPUMEHTA U MOJATOTOBKU BBIBO-
JI0B, TOCJIEIOBATEIbHO W JIOTUYHO H3JIaraeT MaTepuall IpU 3aluTe
pe3yJIbTaTOB JEIOBOW HIPHI, 0OHAKO JOMYCKAeT 1-2 MOrpemHOCTH WU
3aTPyJHSAETCS ¢ OTBETOM Ha BOIIPOCHI IIPH 3aLLUTE PE3YJIHTATOB JEI0BOI
UTPBI,

- yMeHHsi: ¢c(pOpMHPOBAHHOE B J0CTATOYHO IOJHOM 00beMe YMeHHe
BBIOMpATh METOJ, aHATUTUYECKOTO KOHTPOJISI B HKOJIOTUH B COOTBETCTBUU
C 3aJayaMd MHCCIIEOBAHUS M KOHIIGHTpaluell aHamuTa B 00BEKTax
HCCIEAOBAHMS, €r0 arperaTHbIM COCTOSHHEM W MaTPUYHOM OCHOBOM,
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yMeeT 0CTATOYHO XOPOUIO TPOBOAWTH HM3MEPCHHUS aHATHUTUICCKUX
CUTHAJIOB Ha COBPEMEHHOM OOOpYIOBAaHUM U METPOJIOTHYECKYIO
00paboTKy pE3yJbTaTOB HW3MEPEHHH, OIICHWBATh €€ JOCTOBEPHOCTb,
TOYHOCTh, MPABUIBHOCTh, a TaKXE JOCTATOYHO Xopomo chopmupo-
BaHHOE YMeHHe — OCYIICCTBIISITh IPOO0OTOOP U MPOOOIOArOTOBKY aHa-
JUTa B COOTBETCTBHH C TPEOOBAaHUSMHU METOJIa AaHAIUTUYSCKOTO KOHT-
POJISl U KOHKPETHOW METOJIMKH aHalHu3a, yMeeT B J0CTATOYHO MOJHOM
o0beMe TIPOBOJUTH OKCIIEPUMEHTAIBHBIC HCCICIOBAaHUS OOBEKTOB
OKpY’Kaloliel Cpeiibl Ha COBPEMEHHOM O0OpYIOBaHHH, XOPOIIO yMeeT
MPUHAMATh HAa OCHOBE aHallM3a pPE3yJIbTaTOB W3MEPCHHM COIUAIBHO
3HAYMMBbIC PEUICHHUS JIJISl YCTAHOBIICHUS IPUYUH U TTOCIIEJICTBUI aBapHii-
HBIX BBIOPOCOB W COPOCOB 3arpsi3HSIONIMX BEIIECTB B OKPYKAIOIIYIO
cpeny, yMeeT B 10CTATOYHO TOJHOM 00beMe BBIIIOJHUTH BCE 3a/IaHUS
JICIIOBOY WUTPHI, yMeeT CJeNaTh M0 YKCIIEPUMEHTAIbHOU paboTe coOTBe-
CTBYIOIIME HAOJIIOJICHHS ¥ BBIBOBI, HO 0€3 ydeTa MpaBHJl TEXHUKU 0e30-
MAaCHOCTH, B MPOIECCE JENIOBOM WIPhl yMeeT JA0CTATOYHO XOPOIIO
OCYIIECTBIISITh COBMECTHYIO JACSTEIBHOCTh B TPYIIE OOYYalOUIMXCS C
[IETbI0 perIeHus MpodeccnoOHATEHO-OPUCHTUPOBAHHBIX 33134, KOMMYHHU-
UPOBaTh, JUCKYTHPOBATh, BOCIPHHUMATh M OICHHBATH WH(POPMAIIHUIO,
MOCTYMAIONIYI0 B BepOabHOUM (opMe, XOPOIIO yMeeT aHATU3UPOBATH U
pelaTh TUIWYHBIC IPOU3BOJCTBEHHBIC 3a/Ja4l, HO JOmyckaer 1-2
MOTPEIIHOCTH B aPTYMEHTAIIMHA CBOMX PE3YJIbTATOB IPH 3aIIHUTE JIEITOBOM
UTPBI, He JOCTATOYHO YETKO YMeeT apryMEHTHUPOBATh CBOI TOYKY
3peHUs Ha UTOTOBOM 3aIllUTe PE3yIbTATOB UTPHI,

- BJIaJleHHe HABBIKAMH. B IOCTATOYHO MOJHOM 00beMe BJiaJieeT Ha-
BBIKAMH YTCHUS U OIICHKHU JAHHBIX / pE3YyJIbTaTOB / TOKYyMEHTOB / CBEJIe-
HUH / “THPOPMAIH - OCHOBAMH MPUHITUIHAIBHBIX YCTPOWCTB COBPEMEH-
HBIX AHAJTUTUYECKUX MPUOOPOB, CIOCOOAMH PETUCTPAIlUN aHAJTUTHYEC-
KHX CHUTHAJIOB Ha COBPEMEHHOM OOOPYJIOBAHWH, B JOCTATOYHO MOJHOM
o0beMe BJIaJieeT HABBIKAMH HCIIOJb30BAaHHUS METOJUK XCMOMETPHKHU
JUIst 00pabOTKHM pe3yabTaTOB M3MEPEHHM, OIEHKH MX JIOCTOBEPHOCTH U
o0ecrieueHrs KauecTBa pe3yabTaTOB aHalu3a , a TAk)Ke BJIajieeT X0pPOollo
c¢(hopMUPOBAHHBIMH HABBIKAMH ITPOOOOTOOPA M TIPOOOITOATOTOBKH 00-
pasloB 00BEKTOB OKPYXKAIOIIEH cpeabl- BO3ayXa, MPUPOIHBIX U CTOUHBIX
BOJI, TTIOYB U PACTEHUH, OBITOBBIX W TEXHOTCHHBIX OTXOJIOB, 1O0CTATOYHO
XOpOIIO BJIajieeT CrIocoO0aMu ypaBiIeHUS] XUMUYECKUX PEaKIUil U Tmpo-
[IECCOB, JIGKAIIUX B OCHOBE METOJOB AHAJUTHYECKOTO KOHTPOJS B
OKOJIOTMM [JJIsl TIONy4eHUsT MaKCHMaJbHOTO BBIXOJa aHaJUTHUECKOMN
(hOpMEBI oTIpeIeIIIeMBIX KOMIIOHCHTOB, BJIajdeeT B J0CTATOYHO MOJHOM
o0beMe HABBIKAMH BBIMOJTHEHUS SKCIEPUMEHTAIbHOTO HCCIIEIOBaHUS
mo mpoOieMaM JETOBOM WIPBl, HO HE BCE DJTambl  JICJIOBOW WIPHI
MPOBEJICHBl CaMOCTOSITEIPHO M0 TpaBUJIaM TEXHUKU OE30MacHOCTH
paboTel B jabopaTopuu, MpHU TMPOBEACHUH DKCIEPUMEHTA JOIMYIICHBI
HECYII[ECTBEHHbIE OIMMOKM B XOA€ paboThl, UMEIOTCSA HETOYHOCTH B
obopmiieHHH pabOTHl, XOPOIIO BJIAJeeT HABBIKAMU  MYOJUYHOTO
BBICTYIUICHHSI 110 TIPEICTaBICHHUIO M 3aIUTE IMOJYYCHHBIX PE3yIbTaTOB
penreHuss  mpoOJeM , TIOCTaBJICHHBIX B JEJIOBOW HWIrpe, HaBBIKAMHU
3a/laBaTh BOIPOCHI, CBUIETEIHCTBYIOIIME O €ro  IpopaboTKe TeMbl
JICIIOBOM WTPBI, TIPH 3TOM CaM He JIOCTAaTOYHO aKTHBHO y4YacTBYET B
OTBETax Ha JPYrHe BOMPOCHI, IPH apTyMEHTAIIMH CBOEH TOYKU 3pEHUS
COBepIIIaeT HECYNIECTBEHHBIC TOTPEITHOCTH .

Y10BJI€TBOPUTEIbHO

0o0ydJaronuics 1eMOHCTPHUPYET:
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3HAHMS: He IOJIHble 3HAHMA MaTepuaaa IPUHLUUIHAIBHOIO
YCTPOMCTBA COBPEMEHHBIX MPUOOPOB MJsi PErHCTpaIllii aHATUTHUYECKUX
CUTHAJIOB B PA3JIMYHBIX METOJAX aHATUTUYECKOIO KOHTPOJS B SKOJIOTHUH,
B OrPAHMYEHHOM O0beMe 3HAHMS METPOJIOTHYECKUX XapaKTEPUCTHUK
COBPEMEHHOT0 aHAIUTUYECKOTr0 O0OpYAOBaHUS — BOCHPOU3BOIAMMOCTD,
TOYHOCTb, TIpeJe] OOHApY>KEHUs, B OrTPAHUYEHHOM O0beMe 3HAHMS
OCHOBBI XEMOMETPUKH — COBPEMCHHBIC AaCTCKThl OOCCIICUCHHS W
KOHTpOJISI KauecTBa METOJ0B AHAIMTHYECKOTO KOHTPOJIS B JKOJOTHH ,a
Takke parMeHTapHOe 3HAHWE MaTepHalia — TEOPETHUYECKUE OCHOBBI
COBPEMEHHBIX METO/IOB  AaHAIMTHYECKOTO KOHTPOJIA 00BEKTOB
OKpY’KaloIlllell CpeJibl- COBPEMEHHOE COCTOSIHUE U TEHJAECHLUU Pa3BUTHS
METOZOB AHAJTUTUYECKOIO KOHTPOJsA B  HKOJIOTMU—ABTOMATHU3ALMA,
MaTeMaTHu3auus, MUHUATIOpU3ALMs, MEePeXo] K MHOTOKOMIIOHEHT-HOMY
aHaJIN3y, CO3/IaHUE CEHCOPHBIX YCTPOICTB, He JOCTATOYHO MOJHbIE
3HAHUS METOIUK MPo000TOOpa U MPOOOIOATOTOBKM OCHOBHBIX 00BEKTOB
aHajaM3a — BO3JlyXa, NPUPOAHBIX M CTOYHBIX BOJ, IOYB, PACTCHUH,
OBITOBBIX M TEXHOTCHHBIX OTXOJIOB, He MOJIHbIE€ 3HAHHMS  TPAKTHKHU
MIPUMEHEHUSI MaTepuaia- SKCIIepUMEHTalIbHAsl paboTa 10 JEeJI0BOM uUrpe
BBIIIOJIHEHA CAMOCTOSITEJIbHO HAlOJOBUHY WJIM JIONYIIEHA CYIECTBEHHAs
omuOKa B TPOBEJICHUH DKCIIEPUMEHTA UM OTPAHMYEHHO 3HAET TEXHUKY
0€30MacHOCTH M HE COONIOAAeT ee MpaBuia, CJ1ad0 OPUEHTUPYETCS B
MaTepuase JeJ0BOM WIphl, cad0 3HAeT NPaBUIbHBIE OTBETHI HA PAJ
BOIIPOCOB IIPY 3aILIUTE PE3YJIbTATOB JEJI0BOU UTPBHI,

- yMeeT B OIPAHHYE€HHOM O0beMe: BHIOMPATh METOJl aHATUTHYECKOTO
KOHTPOJISI B 9KOJIOTHH B COOTBETCTBHH C 33Ja4aMU U KOHIICHTPALUEH
aHaJMTa B 00BEKTaX UCCIIEI0OBAHUS, €T0 arperaTHbIM COCTOSTHUEM U
MaTpUYHOU OCHOBOH, (PparMEHTAPHO YMeeT IIPOBOIUTH U3MEPECHUS
AQHAJIUTUYECKUX CUTHAIIOB HA COBPEMEHHOM 00OPYIOBaHUH U METPOJIO-
THYECKYI0 00pabOTKY pe3ysbTaTOB M3MEpPEHH, 1200 yMeeT OlEHHBATh
€€ JI0CTOBEPHOCTh, TOYHOCTb, IPABUIIBHOCTB, a TaKkKe c(popMupoOBaHHOE
B OTPAHMYEHHOM 00beMe YMeHHUe — OCYLIECTBIISITh MPOoO0OTOOP U
MPOOOMOATrOTOBKY aHAJIUTA B COOTBETCTBHH C TPEOOBaHUSIMU (PUUKO-
XMMHYECKOIO0 METOJ1a U KOHKPETHOM METOJANKH aHaIn3a, pparmeH-
TaApPHO yMeeT MPOBOIUTH SKCIIEPUMEHTANIbHBIE UCCIIeI0BAaHUS O0BEKTOB
OKpY>KaloIlel cpeibl Ha COBPEMEHHOM 000PY0BaHUHU, TPUHUMATH Ha
OCHOBE aHAJIW3a Pe3yJbTaTOB U3MEPEHHUM COLMAIbHO 3HAYMMBIE PEIIECHUS
pelieHust AJis yCTaHOBJICHUS TPUYUH U TTOCJIEICTBUI aBapUITHBIX
BBIOPOCOB U COPOCOB 3arps3HSIOIIMX BEIIECTB B OKPYKAIOIIYIO Cpeay,
yMeeT B HEIOJIHOM o0beMe clieaTh 110 SKCIepUMEHTAIbHON paboTe
JIEIOBOM UTPBI COOTBETCTBYIOIIUE HAOTIOACHHS U BHIBOJIBI, UJTH JIeJaeT
UX OIpaHUYEHHBIMH , 0€3 ydeTa IpaBHJia TEXHUKH 0€30I1aCHOCTH, B
IIPOLIECCE I€JI0BOM UTPHI HE B NMOJHOM 00beMe yMeeT OCYLIECTBIIATh
COBMECTHYIO JICSITEJIbHOCTD B IPYIIE 00YYarOIIMXCS C LIENbI0 PEeIlIeHUs
npodeccnoHaTbHO-OPHEHTHPOBAHHBIX 33/1a4, He JOCTATOYHO XOPOIIIO
yMeeT KOMMYHUIIUPOBATh, JUCKYTUPOBATh, BOCIIPUHUMATH U OIEHUBATH
nH(OpPMAIIHIO, TOCTYHAIOIIYIO B BepOabHOM GopMe, aHATHU3UPOBaTh U
peraTh TAMUYHBIC TPOU3BOCTBEHHBIE 3a]]a4H, TOTyCKAET CYIEeCTBEH-
HbIE TIOTPEIIHOCTH B apIYMEHTALIUM CBOUX PE3YJIbTATOB UM TOUKHU
3peHus, NPAKTHYEeCKH He YMeEeT 33/1aBaTh BOIIPOCHI B 00CYKIECHUU.
BJIa/IeeT: - He B NMOJHOM o0beMe BJiajJeeT OCHOBaMU MPUHIIMIHAIBHBIX
YCTPOMCTB  COBPEMEHHBIX AHAJIMTUYECKUX MPUOOPOB, crocobaMu
perucTpanuu aHa-JIMTUYECKUX CUTHAJIOB Ha COBPEMEHHOM
000py/IOBaHUU, B OIrPaHUYEeHHOM o00beMe BJajeeT HaBbIKAMM
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WCIIOJIb30BaHUSA METOJAMK XEMOMETPUKH i 00pabOTKH pe3ylbTaToB
W3MEpEHUl, OLEHKH UX JIOCTOBEPHOCTH U OOECIeUeHHs] KayecTBa
pe3yJIbTaTOB aHalIM3a , a TaKXke BJageeT c¢jaad0 cGopMHUPOBAHHBIMH
HaBBIKAMH Tpo000TOOpa M TPOOOMOATOTOBKM OOpa3LOB BO3/AyXa,
MPUPOJHBIX U CTOYHBIX BOJ, MOYB, PACTCHUI, OBITOBBIX M TEXHOTECHHBIX
OTXOJIOB, (pparMeHTaAPHO BJIA/I€eT CIIOCOOAMU YIPABICHUS XUMHUECKUX
peakuuii U MpPOIECCOB, JEKAIUIMX B OCHOBE METOJOB aHAJIUTHUYECKOIO
KOHTpPOJIA B OKOJOTHU IJId TIOJIYYCHHA MaKCHUMAJIbHOI'O BbIXOJa
aHAJIUTUYECKOW (OPMBI OMpeNeIsieMbIX KOMIIOHEHTOB, He B IOJIHOM
Mepe BJIaJeeT HABBIKAMHU IPOBEACHUS JKCIEPUMEHTA IO JEJIOBOM
urpe, AOMYILIEHbl OMMOKH , oopMiIeHHE pabOThl HE MOJHOE WA He-
IrPaMOTHOE, He J0CTATOYHO BJIaJeeT HABBIKAMH OOCYXKICHHS TIOTY-
YEHHBIX Pe3yJIbTaTOB , HE YBEPEHHO JOKA3bIBACT CBOIO TOUKY 3pPEHHUS, HE
y4acTBYET B OOCYXIICHUU APYTUX PE3yJIbTaTOB UIPHI, €J1a00 BJiajeeT
HABBIKAMH KOMMYHHKAIUU B TPYIIIIE.

Hey/10BJIETBOPHUTEIHHO

- 3HaHUAl-  OOydyaromiicss JOEeMOHCTPUPYET He3HAHMe MaTepHuala-
MPUHLMIIMAIBHOTO  YCTPOMCTBA  COBPEMEHHBIX npuOopoB A
perucTpalnyy aHaJUTHUYECKUX CHTHAJIOB B Pa3IMYHBIX METO/aX aHalu3a,
He 3HaeT METPOJOTHYECKHE XapaKTEPUCTHUKU COBPEMEHHOI'O aHaJIUTHU-
4ecKoro 000pyJ0BaHMsI — BOCIPOU3BOAUMOCTh, TOUHOCTb, MIpe/ied 0OHa-
pY)KEHUS, He 3HAET OCHOBHI XEMOMETPUKH — COBPEMEHHBIE AacCIEKThI
oOecrnieyeHrs U KOHTPOJISI KadyecTBa METOJI0B aHAJIUTHUECKOIO0 KOHTPOJIS
B DKOJIOTMH, a TakKe He HMeeT Oaraxa 3HAHUS MaTepuaja —
TEOPETUYECKHE OCHOBBI COBPEMEHHBIX  METOJOB aHAJIMTHUYECKOIO
KOHTPOJSI OOBEKTOB OKpYKalolel Ccpeabl, He 3HaeT COBPEMEHHOE
COCTOSIHME W TEHJCHIMM Pa3BUTHUS METO/IOB aHAJIUTUYECKOTO KOHTPOJIS
—aBTOMAaTH3aIUsl, MaTeMaTH3allvs, MUHUATIOpU3allis, Iepexo]] K MHOTO-
KOMIIOHEHTHOMY aHallu3y, CO3JaHHE CEHCOPHBIX YCTPOMNCTB, He 3HAeT
METOAMKH Tpo000TOOpa W MPOOONOATOTOBKA OCHOBHBIX OOBEKTOB
aHal3a — BO3/yXa, MPUPOJHBIX U CTOUHBIX BOJ, IOYB, PAaCTEHUH, OBITO-
BBIX U TEXHOT€HHBIX OTXOJIOB, He 3HAET MPAKTUKU IPUMEHEHUS MaTepHa-
Ja, B Mpollecce MPOBEIEHUS HKCIEPUMEHTAIbHOI paboThl 1Mo mpobiaeme
JIEJIOBOM MIPBbI JOMYCKAeT CYLIECTBEHHbIE OIIMOKU, KOTOPBIE MPUBEIN K
HEBEPHOMY Pe3yJIbTaTy, He 3HAaeT WIM He cOOJI0AAaeT HOPMBI U MpaBUiIa
TEXHUKH O€30MacHOCTH, O€3rpaMOTHO, HE TOYHO O(OPMHUI OTYET IO
9KCIIEPUMEHTY [J€JI0BOI WIPbI, He 3HAeT NPAaBUJI U AJITOPUTMOB IOJATrO-
TOBKHU BBIBOJIOB IO Pe3yJIbTaTaM JI€JI0BON UTPHI.

- YMEHHA. He yMeeT BBIOMpaTb METOJ AaHAJIMTUYECKOIO KOHTPOJIS B
COOTBETCTBUM C 3aJayaMd U KOHIIEHTpalueil aHamuTa B OOBEKTax
HCCIIEIOBAHMs, €r0 arperaTHbIM COCTOSIHUEM M MaTPUYHOM OCHOBOM, He
yMeeT MPOBOJUTh M3MEPEHUS aHAIUTUYECKUX CUTHAJIOB Ha COBPEMEH-
HOM 000pPY/I0BaHUM U METPOJIOIMYECKYIO0 00pabOTKy pe3yabTaToB H3Me-
peHuil, He yMeeT OLIEHMBATh €€ JIOCTOBEPHOCTb, TOYHOCTb, IMPaBUJIb-
HOCTB, a TaKXe Hec(h)OPMHPOBAHHOE YMeHHE — OCYLIECTBISATH MPOOO-
oTOOp U MPOOOMOATOTOBKY aHAJIWTA B COOTBETCTBUU C TpeOOBaHUSIMHU
METOJ1a AaHAJIMTUYEC KOTO KOHTPOJII WM KOHKPETHOW METOJUKU aHaJM3a,
He yMeeT IMPOBOJUTH SKCIEPUMEHTAIIbHbIE HCCIEIOBAaHUS OOBEKTOB
OKpy’Karoliel cpeasl Ha COBPEMEHHOM OO0OpYJOBAaHUH, He YyMeeT
MPUHUMATh Ha OCHOBE aHaju3a pe3yJbTaTOB H3MEPEHHH COIUAIbHO
3HAUMMBIE pELICHHUs] [ YCTAaHOBJIEHUS NPUYMH U IOCIEICTBUI
aBapUiHBIX CcOpPOCOB U  BBIOPOCOB  3arps3HSIONIMX  BEIIECTB B
OKPY’KaIOIIYIO Cpely, He YMeeT cJieNlaTh 110 SKCIIEPUMEHTAIbHONH paboTe
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JETIOBOW UTPHI COOTBETCTBYIOIINE HAOIOACHUS U BBIBOJIBI, MU JICJIACT
UX OTpaHWYCHHBIMHU, 0€3 y4yeTa mpaBuiIa TEXHUKU 0€30MacHOCTH, B MPO-
1ecce JeJI0BOM UTPhl He yYMeeT OCYIIECTBISTH COBMECTHYIO JIESTEIb-
HOCTh B TpYNIE OOYYaIOUIMXCS C LENbI0 PEHICHUs: MpodecCHOHATBHO-
OPHEHTHPOBAaHHBIX 3aj1ad, He yMeeT KOMMYHHUIMPOBAaTb, IUCKYTH-
poBaTh, BOCHPUHUMATH W OLEHUBATh WH(POPMAIMIO, MOCTYMAIOIIYIO B
BepOanbHOI (hopme, He yMmMeeT aHATM3UPOBATH M DEIIATh TUIIHYHBIC
MIPOU3BO/ICTBEHHBIC 33]aud, He yMeeT apryMEHTHPOBATh pPE3YJIbTaThl
CBOHMX DKCIIEPUMEHTOB B IIPOLIECCE 3AIUTHI JIETIOBOH UTPHI.

He BJajeeT HABBIKAMH: HE BIIAJCET OCHOBAMH TNPUHIMITHAIBHBIX
YCTPOWCTB COBPEMEHHBIX aHATUTHYECKUX NpUOOpPOB, He BJajgeeT
croco0amMM PErHCTpallii AHATUTUYECKUX CUTHAJIOB HAa COBPEMEHHOM
000pyIOBaHUM, He BJIaJleeT HABBIKAMH HCIIOJIB30BAHUS METOIUK
XEMOMETPHUKH Ui OOpabOTKM pe3ylbTaTOB H3MEPEHHH, OLEHKH HX
JOCTOBEPHOCTH U 00ECIIeUeHHs KauyecTBa Pe3yabTaTOB aHAIIN3a , a TAKKE
He BJajJeeT HABBIKAMHM Mpo000TOOpa M MPOOOMOATOTOBKH OOBEKTOB
OKpYKalollel cpenbl, OBITOBBIX M TEXHOT'CHHBIX OTXOIOB, He BJIaJeeT
croco0amMu YIpaBlIeHHSI XUMUYECKUX PEAKIUi U MPOIECCOB, JIEKAIUX B
OCHOBE METOJIOB aHAIUTHYECKOTO KOHTPOJIS /IS TOJyYCHUS MAaKCH-
MaJIBHOTO BBIXO/Ia aHAIUTHYECKOH (POPMBI OnpeessieMbIX KOMIIOHEHTOB,
He BJIa/ieeT HABBIKAMH BBIIIOJHEHUS SKCIICPUMEHTA IO JICIIOBOI HIrpe
JOIyCKaeT omuOKy, ohopMIeHHE PAaOOTHI HE MOJHOE MU HErPaMOTHOE,
He BJa/ieeT HABBIKAMH OOCYXJICHHS TOJIy4YCHHBIX PE3yJIbTaToB , HE
YBEPEHHO JIOKA3bIBAET CBOIO TOUKY 3pEHUS, HE YIaCTBYET B OOCYXKICHUU
IPYTHX PE3YyIbTAaTOB UIPHI.

4.2.5. KpuTepuu olleHKH Py0e;KHOT0 KOHTPOJIsI ( cobecel0BaHMs, YCTHBIN OMpoc)

[Tpu BeIMOTHEHUU PYOSKHOTO KOHTPOJISI 00YYaIOMUNACS TEMOHCTPUPYET:

- 3HAHMA: TI0 JJAaHHOMY pa3Jelly AUCLMILIMHBI 3HAHUSA TEOPETHUYECKUX OCHOB COBpE-
MEHHBIX METOJOB AaHAJIMTUYECKOTO KOHTPOJsE OOBEKTOB OKPYXKAIOIIEH Cpefbl,
MPUHIUIIMAIBHOTO YCTPOWCTBA COBPEMEHHBIX TPHUOOPOB VISl PETUCTPAIMK aHAINTHU-
YECKUX CHUTHAJIOB B Pa3IMYHBIX METOJAaX aHAIM3a, METPOJOTHYECKHX XapaKTePUCTHUK
COBPEMEHHOT0 aHAJUTUYECKOTO O0OpYAOBaHUS -BOCIPOU3BOJUMOCTb, TOUHOCTh, Mpe-
7en oOHapyKeHUs, 3HAHUSI OCHOBBI XEMOMETPUKH — COBPEMEHHBIE acTeKThl oOecreye-
HUSL U KOHTPOJIS KauecTBAa METO/J0B AHAJIUTHUECKOIO KOHTPOJs,, COBPEMEHHOE COC-
TOSTHUE M TEHACHLUU pa3BUTHUS METOJOB AaHAJIUTUYECKOIO KOHTPOJS B 3KOJOTHUU
—aBTOMAaTH3alMs, MaTeMaTu3alusi, MUHHMATIOpU3ALUs, MEepPexXo] K MHOTOKOMIIOHEHT-
HOMY aHaJIM3y, CO3JaHUE CEHCOPHBIX YCTPOMCTB, INIy0OKHe 3HAHMS METOIUK Mpo0Oo-
oTOopa M MPOOOMOArOTOBKM OCHOBHBIX OOBEKTOB aHalU3a — BO3JyXa, MPUPOJIHBIX U
CTOYHBIX BOJI, TIOYB, PaCTEHUI, OBITOBBIX U TEXHOTEHHBIX OTXOJOB, 3HAHMSA MPAKTUKH
NPUMEHEHHs MaTepualia - OTBET Ha BCE MOCTaBJICHHBIE BOIPOCHI MOJIHBIN, TITyOOKHUH,
pa3BEepHYTHIM, TPABIIbHBIN, OJTOTOBIEH CaMOCTOSITENILHO, U3JI0KEH B OIpPEIeICHHON
JIOTUYECKOU MOCIE0BATEIBHOCTH ,

-YMeHHsl : 10 JaHHOMY pa3Jiely AMCLUUILIMHBI - ¢()OPMUPOBAHHOE YMEHHE apryMeH-
TUPOBAHHO BBIOMPATh METOJ] aHAJTUTUYECKOTO KOHTPOJISI B SKOJIOTMH B COOTBETCTBUH C
3aJjadyaMi M KOHIICHTpaIMell aHanmuta B OOBEKTaX HCCIEIOBAHUS, €r0 arperaTHbIM
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COCTOSSHUEM M MAaTPUYHOM OCHOBOHM, yMeeT MNPOBOAUTH H3MEPEHHS AHATUTHUYECKHUX
CUTHAJOB Ha COBPEMEHHOM OOOpYJIOBaHUM M METPOJIOTHYECKYI0 00paboTKy
pe3yJIbTaTOB HM3MEPEHUH, OlLIEHUWBAaTh €€ JOCTOBEPHOCTh, TOYHOCTb, IPABUIBLHOCTD,
yMeeT OCYIICCTBIISATh MPOoO0OTOOp M MPOOOIOATOTOBKY aHAJIUTA B COOTBETCTBUM C
TpeOOBaHUSIMU METOJIa AHAJTUTUYECKOTO KOHTPOJISI U KOHKPETHOM METOJMKH aHaJIM3a,
yMeeT IPOBOJIUTh DKCIIEPUMEHTAIbHBIC UCCICAOBAHNS O0BEKTOB OKPYKAIOIIEH CPeJIbl
Ha COBPEMEHHOM OOOpYJOBaHWH, yMeeT NMPUHUMATh Ha OCHOBE aHajn3a pe3yJbTaTOB
W3MEPEHUN COLIMAIIBHO 3HAYMMBIC PEIICHUS JJIs1 YCTAHOBICHUS IPUYUH U MTOCIEACTBUI
aBapUMHBIX BBIOPOCOB M COPOCOB 3arps3HAIONIMX BELIECTB B OKPYXKAIOIIYIO CpE.y;
YMEET HCUEPNBIBAIONIE W IOCIEIOBATEIBHO, YETKO W JIOTUYHO H3JIaraTb MaTepuad,
XOpPOIIO OPUEHTUPOBATHCA B MATEpHUale, BBIACIATh INIABHOE MPU OTBETE HA BOMPOC
npenojaBarelis Ha coOeceIOBaHUM, HE 3aTPYAHSETCS C OTBETOM IPU BUIOU3MEHECHUU
3alaHuMH,

- BJIaJIeHHe HABBIKAMM: TI0 TAHHOMY Pa3feiTy JUCITUTIINHEI - YCIEelHOe H CHCTeMHOe
BJIaJIeHHe CIIOCOOaMHU YIIPaBICHUS XUMHUYECKUX PEaKIMil W IPOIIECCOB, JIGKANTUX B
OCHOBE METOJIOB aHAJIMTHYECKOTO KOHTPOJS B OKOJOTUM JJIA TIOJyYCHHS
MaKCUMaJIbHOTO BBIXOJAa AHAJTUTHYCCKONM (HOPMBI OMNpPEACTIEMbIX KOMIIOHCHTOB,
BJIajieeT OCHOBAMH TPUHIIAIIAAIBHBIX YCTPOMCTB COBPEMEHHBIX aHATUTHYCCKHUX
MpUOOpPOB, CIOCOOAMU PETUCTPALMM AHAUIUTHYECKUX CHUTHAJIOB Ha COBPEMEHHOM
000pyZI0OBaHWH, B NMOJHOM 00beMe BJiajeeT HABBIKAMHU HCIIOIb30BAHUS METOIUK
XEMOMETPUKH JJIsl 00pabOTKU pe3yIbTaTOB MU3MEPEHHH, OIIEHKH WX JOCTOBEPHOCTH U
oOecrieueHrs KayecTBa PE3yJIbTaTOB aHAIM3a, a Takke BJajaeeT c)OPMUPOBAHHBIMHU
HABBIKAMHU TPOO00OTOOpPa M MPOOOMOATOTOBKU OOBEKTOB OKPYKAIOMIEH cpeipl —
BO3/lyXa, MPUPOJHBIX W CTOYHBIX BOJ, MOYB, PACTCHHI, OBITOBBIX M TEXHOTECHHBIX
OTXOJ/IOB, BJIajieeT HABbIKAMHM CTPYKTYpUpPOBaHHS MaTepualia M TPaMOTHOTO €ro
W3J10°KEHUS B CTPOIOM HAYYHOM I10CIIEI0BATEIbHOCTH.

Kpurtepuu oneHKH pydoeKHOTr0o KOHTPOJIA ( codece10BaAHUA)

OTJIMYHO 00y4aroIuics: 1eMOHCTPUPYET:

- 3HAHUSA: TI0 JAaHHOMY pa3/eNny AUCHUIUIIMHBI- OTJIHYHbIe 3HAHUS TEO-
PETHYECKUX OCHOB COBPEMEHHBIX METO/I0B aHAIUTUYECKOTO KOHTPOJIS
00BEKTOB OKPYKAIOIIEH Cpeibl, HCUEPNbIBAKOIIUE 3HAHUS
MPUHIMITHATIFHOTO YCTPOMCTBA COBPEMEHHBIX MPHUOOPOB ISl PETUCTpa-
MU AHAJIMTHYCCKUX CUTHAJIOB B PA3JIMYHBIX METOJaX aHAJIM3a, B IMOJI-
HOM 00beMe 3HAHUSI METPOJIOTHUECKHUX XapaKTEPUCTUK COBPEMEHHOTO
AHAJIUTUYCCKOT' O 060py110BaHI/I$[ -BOCIIPOU3BOANMOCTb, TOYHOCTD, ITPEACIT
oOHapyKeHHsI, yCTOHYMBbIe 3HAHUSI OCHOB XEMOMETPHUKHU — COBPEMEH-
HBIE aCIIEKTHI 00ECIIEUEeHNA U KOHTPOJIA Ka4€CTBa METOA0B aHAJIUTHYECC-
KOT'0 KOHTPOJISI, COBPEMEHHOE COCTOSIHUE U TEHICHIIUN Pa3BUTHS METO-
JA0B aHAJIMTUYCCKOI'0O KOHTPOJISI —aBTOMAaTHU3aluA, MaTEMaTHU3alus, MUHU-
aTIOpH3aIHs, Mepexo] K MHOTOKOMITIOHEHTHOMY aHAJIA3Y, CO3/IaHUe
CEHCOPHBIX YCTPOICTB, OTJIUYHO ¢(hOPMUPOBAHHOE 3HAHNE METOTUK
mpo6ooTdOpa 1 MPOOOMOATOTOBKH OCHOBHBIX OOBEKTOB aHAIN3a — BO3/Y-
Xa, IPUPOIHBIX U CTOYHBIX BOJI, IOYB, PACTCHUIA, OBITOBBIX M TEXHOTCH-
HBIX OTXOA0B, B IMTIOJIHOM o0LeMe 3HaeT MMPaKTUKHU IPUMCHCHUA MAaTC-
puaia - OTBET Ha BCE MOCTABJICHHBIE BOMPOCHI MOJHBIHN , pa3BEPHYTHIH,
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HpaBHHBHBIﬁ, IIOATOTOBJICH CAMOCTOSATECIIBHO, U3JI0KEH B OHpCI[GJ'IGHHOfI

JIOTHYECKOU noCJIICAOBATCIBbHOCTH ,

- YMeHHsI: 110 JAaHHOMY pa3/eNly JAUCIUIUIMHBI - MOJHOCThIO copMu-
POBaHHOE YMeHHMe apryMEHTHPOBAHO BBIOUPATH METO aHATUTUIECKOTO
KOHTpPOJIA B COOTBCTCTBHH C 3ada4aMH U KOHLIeHTpaLIHeﬁ aHaJiuTa B
00bEKTaxX HMCCICIOBaHMs, €ro arperaTHbIM COCTOSIHUEM M MAaTPHYHON
OCHOBOH, MCYepHbIBaIOlllee YMEHHE POBOJUTh M3MEPCHHS aHAJIUTH-
YEeCKHUX CUTHAJIOB HA COBPEMEHHOM O0OpPYIOBAaHHUH U METPOJIOTHUECKYIO
00paboTKy pe3y/lbTaTOB HW3MEPEHHIi, OICHUBATh €€ JOCTOBEPHOCTH,
TOYHOCTD, MPABUJIBHOCTD, & TAKXKEC OTJIMYHOE YMEHHE — OCYIIECTBISTh
po6o0TOOP M MPOOOMOATOTOBKY aHAJIMTAa B COOTBETCTBHH C TpeOOBa-
HUSIMA METOJa aHAIUTHYECKOTO KOHTPOJIE M KOHKPETHOH METOIMKU
aHaliM3a, yMeeT B MOJHOM 00beMe IPOBOJUTH SKCIICPUMEHTAIbHbBIC
UCCIIeI0BaHMs 00BEKTOB OKPYIKAIOIICH Cpeibl — BO3yXa, MPUPOIAHBIX U
CTOYHBIX BOJ, IIOYB U paCTeHI/II\/JI, GBITOBBIX 1 TEXHOT'CHHBIX paCTeHI/Iﬁ Ha
COBPEMEHHOM O0OpYJIOBaHHH, OTJIMYHO yMeeT MPHHUMATh HAa OCHOBE
aHajM3a pe3yJIbTaTOB W3MEPECHUH CONMAIBHO 3HAYMMBIC PELICHUS IS
YCTAHOBJICHWST TMPHYHH W  [OCJECACTBUH BBIOPOCOB M COPOCOB
3arps3HSIOIINX BEIICCTB B OKPYXKAIOIIYIO CPEY, YMeeT HCUEPIIbIBAIOIIC
U TIOCIIEIOBATENILHO, YETKO W JIOTHYHO H3JIaraTh MaTrepuasl, OTJIHYHO
OPHCHTUPYETCS B MaTepHalie, yMeeT ObICTPO M YeTKO BbIJICIIAThH TJIaBHOES
Opd  OTBETE Ha BONPOC IMperojaBarelii Ha CoOeCelOBaHUH, HE
3aTPpyAHACTCA C OTBECTOM IIPHU BUAOU3MCHCHUU 3aZ[aHI/If/'I,

- BJa/IeHHe HABBIKAMM: 110 JaHHOMY Pa3JieNly AMCHUILIMHBEI — yCIem-
HOe M CHCTEMHOe BJIa/IeHHe crioco0amMH yIpaBleHHS XMMUYECKUX pPeak-
OUH W TPOIECCOB, JEKAIIUX B OCHOBE METOAOB AHAIUTUYECKOTO
KOHTPOJI /ISl TOJMy4eHUS MAaKCHUMAaJIbHOTO BBIXOJAa aHATUTUYECKOW
(dbopMBI  OmpeneNsieMbIX KOMIIOHEHTOB, OTJHYHO C¢opMHPOBaHHOE
BJIa/IeHHe OCHOBAMU NPUHIMIHUAIBHBIX YCTPOWCTB COBPEMEHHBIX
AQHATTUTHYECKUX TPUOOPOB, CIOCOOAMHU PETHCTPAllUN AHATUTHYECKUX
CUTHAJIOB HAa COBPEMEHHOM 00OpYJ0BaHUH, B MOJIHOM o0beMe BJajeeT
HABBIKAMM HCIIOJIb30BAHUS METOJMK XEMOMETPHKH ISl 00paboTKH
pe3yabTaTOB HM3MEPEHUH, OIIEHKM HX JIOCTOBEPHOCTH M OOECledYeHus
Ka4ecTBa Pe3y/IbTaTOB aHAIN3a, a TAKXKE BJIaJeeT MOJHOCTbIO chopMu-
POBAaHHBIMHM HaBbIKAMHU NPo000OTOOpPa U MPOOOMOJITOTOBKH OOBEKTOB
OKpY’Karomien cpenbl — BO3/1yXa, IPUPOJHBIX M CTOYHBIX BOJI, TIOYB, pac-
TEHWH, OBITOBBIX U TEXHOTEHHBIX OTXO0/I0B, OTJIMYHO BJjajieeT HaBbIKAMU
CTPYKTYpUPOBaHUS MaTepuaia U TPaMOTHOTO €ro M3JIOKEHHUS B CTPOTOM
Hay4YHOH MOCIe10BaTeIbHOCTH.

XOpo1Io

oOydJaronuics 1eMOHCTPUPYET:

- 3HAHMSA: TI0 JAHHOMY pa3ieny AUCHUILUIUHBI- B JOCTATOYHO MOJHOM
00bemMe c(hOPMHPOBAHBI 3HAHUSI TCOPETHYCCKUX OCHOB COBPEMEHHBIX
METOJIOB aHAIMTUYECKOTO KOHTPOJISI OOBEKTOB OKpPYKAIOIIECH Cpepl,
MPUHIMIIUAIBHOTO  YCTPOICTBA COBPEMEHHBIX NPUOOpPOB s pe-
TUCTpPAIlUU aHAJUTHYECKUX CUTHAJIIOB B Pa3NUYHBIX METOJIaX aHaJu3a,
XOpOIIO 3HAET METPOJIOTHUYECKHE XapaKTEPUCTHKH COBPEMEHHOTO aHa-
JUTUYECKOTO O0OPYAOBaHUS -BOCHPOM3BOAMMOCTh, TOYHOCTH, MpEAe
0oOHapyXeHHs, JOCTATOYHO YCTOMYHUBBIE 3HAHUS OCHOB XEMOMETPUKH
— COBPEMEHHBIE aCIEeKThl OOECIeueHUss U KOHTPOJSI KauecTBa METOJIOB
AQHAJIUTUYECKOTO KOHTPOJIS, COBPEMEHHOE COCTOSIHHUE U TEHJICHIIUU pa3-
BUTHUA MCTOAOB aHAJIMTUYCCKOIO KOHTPOJA—aBTOMAaTHU3allusaA, MaTCMaTu-
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3alMsi, MUHUATIOPU3AIMs, Mepexo] K MHOTOKOMIIOHEHTHOMY aHaju3y,
CO3/IaHHE CEHCOPHBIX YCTPOWCTB, XOpOIIMEe 3HAHUSI METOJIUK MPoOOOT-
O6opa ¥ TPOOOMOATOTOBKA OCHOBHBIX OOBEKTOB aHalM3a — BO3/yXa,
MIPUPOJHBIX U CTOYHBIX BOJ, MOYB, PACTCHHIA, OBITOBBIX M TEXHOTEHHBIX
OTXOJIOB, JOCTATOYHO MOJIHbIe 3HAHMA TMPAKTUKU TPUMEHEHUS Ma-
Tepuaga, OO0y4JarolMiicsl XOpOIIO OPUEHTUPYETCS B MaTepuaie, OTBET
MOJIHBIN , Pa3BEPHYTHIM, B ONPEACICHHON JIOTMYECKON IMOCIEI0BATEIb-
HOCTH, IIOJIFOTOBJIEH CAMOCTOSITENIBHO, 0OHAKO TIPU U3JI0KEHUU JOITyILIe-
Hbl 1-2 MOrpemHoOCTH, KOTOPhIE OH MOKET HCIPAaBUTh IO YKa3aHHUIO
IpenojaBaTeis,

- YMEHMsI: 110 JIaHHOMY pa3Jiesly AUCHHUIUIMHBI — JOCTATOYHO XOPOILO
chopMHpOBaHHOe YMeHHE apryMEHTHPOBAaHHO BBIOMpPATh METOJ
AQHAJTUTMYECKOTO  KOHTPOJISI B COOTBETCTBHM €  33JadyaMH |
KOHILIEHTpAllMe aHaIWTa B OOBEKTAaX HCCIENOBAHUS, €r0 arperaTHHIM
COCTOSIHUEM M MAaTPUYHOM OCHOBOW, B JOCTATOYHO MOJHOM O0beme
yMeeT TPOBOIUTH  H3MEPEHHsS  AHAINTHYECKUX  CUTHAIOB  HA
COBPEMEHHOM  OOOpYIOBaHMM U  METPOJOTHYECKYI0  00paboTKy
pE3y/bTaTOB  W3MEPEHHH, OLIEHHBATh €€ JIOCTOBEPHOCTb, TOYHOCTD,
MPAaBUIBLHOCTb, & TAK)KE XOPOIIO yMeeT — OCYIIECTBISATH MPOOOOTOOp U
npoOOIOIrOTOBKY aHAIWTa B COOTBETCTBHU C TPEOOBAHUSAMH METOAA
AQHAJTUTHYECKOTO  KOHTPOJS M KOHKPETHOM METOIWKM  aHaln3a,
MPOBOANTH 3KCIIEPUMEHTAJIbHBIE UCCIEIOBAHUS OOBEKTOB OKpYKAIOIIEH
Cpeapl Ha COBPEMEHHOM O0O0OpYIOBaHHMH, JOCTATOYHO OTBETCTBEHHO
yMeeT TpHHMMATh HA OCHOBE aHaJIM3a pe3yJNbTaToOB HW3MEpPEHUI
COLMAILHO 3HAYMMbIC pPEIICHHUs JUIi YCTAHOBJICHHS NpPUYHH U
MIOCJICACTBUI aBapUITHBIX BHIOPOCOB M COPOCOB 3arpsi3HSIOIINX BEIIECTB
B OKPYXXAIOIIYIO CPEy; B JOCTATOYHO MOJHOM 00beMe yMmeeT U3Ja-
raTh MaTepual, XOpOIlIO OPUCHTUPYETCS B MaTepHaie, Ho HE BCEraa yme-
€T BBIJIEJIATH TIIABHOE MPH OTBETE HA BOMPOC MpernoaBaress Ha codece-
JOBaHWH, 3aTPYIHSETCS C OTBETOM IPU BUJOU3MEHEHUH BOIIPOCOB,

- BJaJleHHe HABBIKAMM: TIO0 JAHHOMY pa3/eiy AUCIUILIAHBI XOPOIIOo
chopMHpPOBaHHOE BJIAJleHHe CIIOCOOAMU YIPABIEHUS XUMHUYECKUX
peaKIuii U MPOIIECCOB, JEKAIMUX B OCHOBE METOAOB aHATUTHYECKOTO
KOHTPOJISL S TOJY4YEeHUS  MaKCHUMAaJbHOTO BBIXOJA AHAJIUTUYECKON
(GOpMBI OIpeeNIIeMbIX KOMIIOHEHTOB, B JOCTATOYHO MOJHOM 00beme
BJIaJleHHe OCHOBaMH NMPUHIUITHAIBHBIX YCTPOMCTB COBPEMEHHBIX aHAJIN-
THYECKUX TPUOOPOB, CIIOCOOAMH PETUCTPAIINH aHATUTUYECKIX CUTHAIOB
Ha COBPEMEHHOM O0OpYJIOBaHHH, B XOpolIeM 00beMe BJiaJeeT HABBI-
KaMHU HCIOJIb30BAaHUSI METOJUK XEMOMETPUKHU ISl 00pabOTKU pe3yiib-
TaTOB M3MEPEHUH, OLIEHKU UX JIOCTOBEPHOCTH M OOECIeUeHMs KauecTBa
pe3yabTaTOB aHAIN3a, a TaKXKe BJaJeeT J0CTATOYHO cHOpMHUPOBAH-
HBIMH HaBBIKAMH P0000TOOpPa U MPOOONOATOTOBKH OOBEKTOB OKpY-
KAroIIeH cpeabl- BO3yXa, MPUPOAHBIX U CTOYHBIX BOJ, TIOYB, PACTEHHIA,
OBITOBBIX M TEXHOT€HHBIX OTXO/IOB, XOPOILIO BJjiajieeT HABBIKAMH CTPYK-
TYpUPOBaHUS MaTepHalia ¥ TPaMOTHOTO €r0 U3JI0XKEHUS B OINpeeIeHHON
MOCJIeIOBATEILHOCTH MpU coOeceIOBaHUM, HO JOMycKaeT 1-2 ommoku
IIPU U3JI0KEHUU MaTepuaia pas3jiena JUCIUIUINHBL

YA0BJE€TBOPUTECJIBbHO

00yYaroImuics 1IeMOHCTPUPYET:

He MOJIHbIC 3HAHMSA: I10 JAHHOMY Pa3feily AUCUUIUIMHBI- He MOJIHbIe
3HAHUA TEOPETUYECKUX OCHOB COBPEMEHHBIX METOJOB aHATUTUYECKOTO
KOHTpOJsI ~ OOBEKTOB  OKpYXarolled  cpelpl, MNPUHIUIHAILHOTO
YCTPONCTBAa COBPEMEHHBIX MPUOOPOB JUIS PETHUCTPALMU aHATUTUYECKUX
CUTHQJIOB B PA3JIMYHBIX METOJAX aHaau3a, (pparMeHTapHble 3HAHMSA
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METPOJIOTUYECKUX ~ XAPAaKTEPUCTHK COBPEMEHHOIO  AaHAJIMTUYECKOTO
000pyI0BaHUSI —BOCIIPOU3BOJMMOCTb, TOYHOCTb, MpeAea OOHapYKeHus,
OrpaHHYEeHHbIe 3HAHUS OCHOB XEMOMETPUKH — COBPEMEHHBIE aCIEKTHI
o0ecreyeHrs: U KOHTPOJIsl KauecTBa METOO0B aHAJIUTHUECKOTO0 KOHTPOJIS,
He B MOJHOM o0beMe 3HAaeT COBPEMEHHOE COCTOSIHHE M TEHICHIIUU
pa3BUTHS METOA0OB aHAIUTUYECKOTO KOHTPOJIS B SKOJIOTUU —aBTOMaTH3a-
U, MaTeMaTu3anus, MUHHATIOPU3aLKs, epexo] K MHOTOKOMIIOHEHT-
HOMY aHaJlu3y, CO3JaHHE CEHCOPHBIX YCTPOWCTB, He NOJIHbIe 3HAHUS
METOAMK MPOO00TOOpa U MPOOOMOATOTOBKH OCHOBHBIX OOBEKTOB aHAJIH-
3a — BO3/yXa, IPUPOAHBIX U CTOYHBIX BOJ, [IOYB, pACT€HUI, OBITOBBIX U
TEXHOTEHHBIX OTXOJOB, B OTPAHMYEHHOM O00beMe 3HAHHE TPAKTUKU
IIPUMEHEHMsI MaTepuaia - OTBeT HEeNOJHBbIN C HapylUIeHHEeM Joruyec-
KO MOCJIeN0BaTeNbHOCTH, MOJATOTOBICH CaMOCTOSITEIBHO, OJHAKO MpPHU
W3JI0KEHUHU JOMYIIEHbl 3-4 MOTrpelIHOCTH IPU U3JI0)KEHUU MaTepuana,

- yMeeT He B NOJHOM O0beMe: IO JIAHHOMY Da3Jeiy IUCIHILIHHBI
apryMEHTHPOBAHHO BBIOMpPATh METOJ AHAJIUTUYECKOrO KOHTPOJIS B
COOTBETCTBHUH C 33/1a4aMH M KOHIIEHTpaIMel aHaIuTa B 00BEKTax Uccie-
JIOBaHUs, €ro arperaTHbIM COCTOSHUEM M MaTpUYHOW OCHOBOM, ¢par-
MEHTAPHO yMeeT IPOBOJUTHh W3MEPCHUs AHATUTHUECKUX CUTHAJIOB Ha
COBPEMEHHOM O0OPYZOBAaHMM M METPOJIOIMYECKYI0 00pabOTKy pe3yib-
TaTOB HM3MEpPEHHi, OLIEHMUBATh €€ JIOCTOBEPHOCTh, TOYHOCTH, MPABHIIb-
HOCTh, OTPAHHYEHHO yYMeeT — OCYIIECTBIIATh IPo6ooTOop 1 nmpodomnoa-
TOBKY aHaJIUTa B COOTBETCTBUM C TpeOOBaHUSIMH  METO/a
AQHAJIMTUYECKOIO0 KOHTPOJS M KOHKPETHOM METOJMKH aHalu3a, He B
MOJTHOM 00beMe yMeeT MPOBOJAUTH IKCIEPUMEHTAIBHBIC UCCIICIOBAHUS
O00BEKTOB OKpY)KaloLIeHl cpeabl Ha COBPEMEHHOM 00OpYyJIOBaHMUHU,
NpPUHUMATh Ha OCHOBE aHAIM3a pE3yJbTATOB HM3MEPEHHUH COIHMaIbHO
3HaYMMble peIIeHUs] s YCTAaHOBJEHHUS MPUYUMH M IOCIEACTBUN
aBapUMHBIX BBIOPOCOB U  COpPOCOB  3arps3HSIONIMX BEUIECTB B
OKpY’KaloIlyI0 Cpelly, He B MOJHOM o0beMe yMmeeT IOCIEI0BaTEIbHO,
YEeTKO M JIOTUYHO W3JIaraTh MaTepuall U BBIIENIATH TJIAaBHOE MPH OTBETE
Ha BOINpOC MpernojaaBaresis Ha cobeceloBaHUM, He B NMOJHOM 0O0beme
yMeeT aHAIM3UPOBATH M pPEIIaTh THITMYHBIE MTPOMU3BOICTBEHHBIE 3a/1a4H,
JIONYCKAET CYIIECTBEHHbIE MOTPEIIHOCTH B apryMEHTallMd OTBETOB Ha
BOTIPOCHI MPETIOIaBaTEINs TP COOECEIOBAHNUH,

- He B NMOJIHOM o0beMe BJajieeT Croco0aMH yNpaBlIeHUS] XMMUYECKUX
peaKmuii U MPOIIECCOB, JEKAIMUX B OCHOBE METOJOB aHATUTHYECKOTO
KOHTPOJISL s TOJY4YEeHUS  MaKCHUMAaJbHOTO BBIXOJA AHAJMTUYECKON
GbopMBI  OTpeAeNseMbIX KOMIIOHEHTOB, ¢JIa00 BJiajeeT OCHOBaMHU
NPUHLIUIHAIBHBIX YCTPONCTB COBPEMEHHBIX aHATUTHUYECKUX MPUOOPOB,
croco0amMH PETHCTPalii AHATUTUYECKUX CUTHAJIOB HAa COBPEMEHHOM
000pyJ0BaHUH, (PparMEHTApPHO BJIa/ieeT HABBIKAMH HCIOJIb30BAHUS
METOAMK XEMOMETPUKH I 00pabOTKH pe3ysIbTaTOB U3MEPEHUH, OLIEHKU
UX JOCTOBEPHOCTH M OOECreuYeHMs KauyecTBa pe3yJbTaTOB aHalIM3a, a
TaK)kKe€ He JOCTATOYHO IIy0OKO BJIajeeT HaBbIKaMH TpoOooTOOpa U
pOoOONOArOTOBKH OOBEKTOB OKpPY)KaIOILIeH cpenbl — BO3ayXa, MPUPOA-
HBIX M CTOYHBIX BOJI, [I0YB, PACTCHUH, OBITOBBIX H TEXHOTEHHBIX OTXOJIOB,
He J/10CTATOYHO XOPOIIO BJaJeeT HAaBBIKAMH CTPYKTYpUPOBAHUS
MaTepualla W TPAMOTHOTO €ro W3JI0KECHHs, HE YBEPEHHO BIAJICET
HaBbIKAMU yCTHOTO OTBETa Ha BOINPOCHI MpenojaBaTens IMpu
cobecel0BaHUM, JOMYCKAET CYIIECTBEHHYIO OMIMOKY WM  TPUBOJIUT
OTBET HETOJIHbIM, HECBS3aHHBIM JIOTUYECKH C HM3y4aeMbIM MaTepHaloM
paszziena TUCIHUTIIIHHEI
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HEY0BJICTBOPHUTEJIBLHO

oOyJaromuics:

He 3HAET:NO JaHHOMY pasJeily MUCHUIUIMHBI He 3HAaeT MaTepuasia —
TEOPETHYECKHE OCHOBBI COBPEMEHHBIX METOJOB AHAJUTHUYECKOTO
KOHTPOJII B OKOJIOTHHM, He 3HaeT IPUHIUIHAIBHOTO YCTPOWCTBA
COBPCMCHHBIX HpI/I60pOB AJid perucTpanu aHaJIUTUYCCKUX CHUIHAJIOB B
pPa3NUYHBIX ~ METOJAX  AHAINTHYECKOrO  KOHTPOJIsS, He  3HaeT
METPOJIOTUYECKUE XaPaKTEPUCTHKH COBPEMEHHOTO aHAJIMTHUYECKOTO
000pyIOBaHUS- BOCIIPOM3BOIUMOCTh, TOYHOCTh, MPEIET OOHAPYKCHHS,
He 3HaeT OCHOBBI XEMOMETPHUKH —COBPEMEHHBIC aCIeKThl 00ECIIeYCHUs
Ka4ecTBa METO/IOB AHAINTHYECKOTO KOHTPOJS B SKOJOTMH, He 3HAaeT
Marcpajia —COBPECMCHHOC COCTOAHHUEC W TCHACHLIMUHU PA3BUTHA MCTOIOOB
AHAJTMTUYECKOTO KOHTPOJIS B 9KOJIOTUU -aBTOMAaTH3aIHs,
MHUHHUATIOpU3alusd, MareMarusanusa, IICpexo] K MHOTOKMIIOHCHTHOMY
aHaIM3y, CO3/IaHHE CEHCOPHBIX YCTPOICTB, He 3HAeT METOIUK
nmpo6ooTbopa M MPOOOMOATOTOBKH OOBEKTOB OKpYXKAaIOIIEH Cpelbl, He
3HAeT MMPAKTUKU NPUMEHEHHs MaTepualia- OTBETHl Ha BCE MOCTABICHHBIC
BOIIPOCHI HECIIOJHBIC, IMOJJOBHMHA OTBCTOB HCIIPABUJIbHAA, HU3JIOKCHBI C
HapylIeHUE JOTUIECKON TIOCIIEI0BATEIILHOCTH,

He yMeeT: 110 JIAHHOMY pPa3ieNy JUCIUIUIMHBI 00OCHOBAaHHO BHIOWPATH
METOJl AaHAIUTHYECKOTO KOHTPOJII B COOTBETCTBHUHM C 3aJadyaMu U
KOHHGHTpaHI/Ieﬁ aHaJnTa B 0OBEKTaX HCCIICO0BaHUA U €r0o arpCeraTHbIM
COCTOSIHHEM, He YMeeT IPOBOJUTH U3MEPEHHs aHATUTHYECKUX CUT'HAIOB
Ha COBPEMEHHOM OOOpYJOBAHMM M METPOJIOTUYECKYI0 00paboTKy
pE3y/bTaTOB M3MEPEHUI- OICHHWBATh JIOCTOBEPHOCTb, TOYHOCTH |
NPaBUILHOCTh, @ TAaKKe HE€ YMeeT OCYIICCTBIISATh MPoO00TOOp W
npoOOMOArOTOBKY aHaJUTa B COOTBETCTBHM C TpeOOBaHUS MeETOna
AQHAJMTUYECKOTO KOHTPOJISI U KOHKPETHOW METOJIUKHU aHAi3a, He yMeeT
MNPOBOANTH IKCIEPHEHTAIbHBIC HCCICIOBAaHUS OOBEKTOB OKpY)KarolIen
cpenbl, He YMeeT TpUHMMATh Ha OCHOBE aHajM3a pe3yJIbTaToB
COIMAJbHO 3HAYMMBIC pEIIeHHWs Ui  YCTAaHOBJCHHUS TIPHYMH U
MOCJIEZICTBUI aBapUIHBIX BHIOPOCOB M COPOCOB 3arps3HSIIONIMX BEIECTB
B OKPYXXaIOIIYyI0 Cpedy, HE yMeeT BBIICNSATh TJIaBHOE NMpPU OTBETE Ha
BOIPOCHI TIPENoiaBaTessi Ha COOeCeIOBaHUM, JOMYCKAEeT CYNIECTBCHHBIC
OLIMOKH, KOTOPBIE HE YMEET HCIPABHUTH MO YKA3aHHUIO MPENOAaBaTels;
He BJIaJleeT HaBBIKAMH T10 JJAHHOMY pa3/ieiy TUCIUILUINHBI He BJIaJeeT
OCHOBaMH TNPHHLIUIHAIBHBIX YCTPONUCTB COBPEMEHHBIX aHATHTHYECKHX
MpuOOpOB, CMOCOOAMU  PETUCTPAIlMM  AHATUTHYECKUX  CUTHAJIOB
Ha  COBPEMEHHOM 00OpylOBaHWHM, He BJaJeeT  HaBBIKAMHU
HCIIOJIb30BaHUS METOJIMK XEMOMETPUKU JJi1 00pabOTKU pe3yslbTaToB
U3MEPEHHH, OIEHKHM HX JOCTOBEPHOCTH U OOECHEeYEeHHUs KadecTBa
pe3yJIbTaTOB aHajiK3a, a TakKe HE BJIAJCCT HaBBIKAMH MPOO00TOOpa U
poOONOArOTOBKH ~ 00pa3lloB OOBEKTOB OKpY’Kalolled cpeasl , He
BJIajleeT Croco0aMM YIPaBJICHUS XUMHYECKUX PEaKIMK , JISKAIUX B
OCHOBE METOJOB AHAJUTUYECKOTO KOHTPOJIS UL TIOJTy4YeHHs
MaKCHaJbHOTO  BBIXOJa AHAIUTHUYECKON  (QOpMBI  OIpenensieMbIx
KOMIIOHEHTOB, He BJajieeT HaBbIKAMU CTPYKTYpHUPOBAaHUS Marepuana
IIpH IMOATOTOBKE OTBETOB Ha BOIIPOCHI, HE BJIAACET HABBIKAMHU OTBCYATH
Ha JIOTIOJTHUTEILHBIE BOTIPOCHI MPETIOIaBaTes

Pazpabotuuk: mpodeccop 'ycakora H.H.
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HEYAOB/JIETBOPUTE/IBHO

oOyyvarouuics:

He 3HAET:MO JAaHHOMY pasJielly JUCHHUIUIMHBI He 3HaeT MaTepHaia —
TEOPETHYECKHE OCHOBBl COBPEMEHHBIX METOAOB  AHAIUTHYECKOrO
KOHTPOJISi B OKOJOTMH, He 3HAeT NPHHUMIIHAILHOIO YCTPOHCTBA
COBPEMEHHBIX IPUOOPOB Ul PETHCTPAIMU AHAIMTHYECKHX CHTHAIOB B
pa3NHyYHbIX ~ METOJaX  AHAIMTHYECKOTO  KOHTPOJsS, He  3HAaeT
METPOJIOTHYECKHEe XapaKTepPUCTHKH  COBPEMEHHOTO — aHATMTHYECKOTO
000py/10BaHus- BOCTIPOM3BOAMMOCTb, TOYHOCTD, MPENE] OOHAPYKEHHUS,
He 3HAeT OCHOBBI XEMOMETPHKH —COBPEMEHHBIE aCNEKTBI 00eCTeYeHuUs
KayecTBa METOJ0B aHAJIMTHYECKOrO KOHTPOJs B SKOJIOTHH, He 3HaeT
Marepaia —COBPEMEHHOE COCTOSIHHE W TEHJEHLHMH pa3BUTHs METOJOB
AQHAJIMTHYECKOTO KOHTPO15 B 9KOJIOTHH -aBTOMAaTH3allus,
MUHHATIOPH3aLMs, MaTeMaTH3alus, Mepexo] K MHOTOKMIIOHEHTHOMY
aHAIN3y, CO3JaHHE CEHCOPHBIX YCTPOMCTB, He 3HAeT METOIHUK
npo6ooT6opa W MPOOOMOArOTOBKM OOBEKTOB OKpYIKAIOLIEH Cpenbl, He
3HAET [PAKTHKY MPUMEHEHHs MaTepuaia- OTBETHI Ha BCE MOCTABICHHBIE
BOIPOCHI HETIONHBIE, [10JIOBMHA OTBETOB HEMpaBUIIbHAS, H3IO0XKEHBI C
HapyLIeHHEe TOrHYEeCKOH Noc/e10BaTeIbHOCTH,

He YyMeeT: M0 JaHHOMY pasZely AWCLMIUIMHBI 000CHOBAHHO BHIOMpPATh
METOJl AHAJIWTHYECKOI0 KOHTPOJS B COOTBEICTBHHM C 3a7a4aMH H
KOHIIEHTpalue aHajIuTa B 0OBEKTaX MCCIEJOBAHUS H €ro arperaTHbIM
COCTOSIHHEM, He YMeeT MPOBOANTH U3MEPEHHs aHATMTHYECKUX CHIHAIIOB
HA COBPEMEHHOM OOOPY/IOBAHMH W METPOJIOIHYECKYr 00paboTky
pe3yIbTATOB H3MEPEHHH- OLEHUBATh JOCTOBEPHOCTH, TOYHOCTH U
MpaBUILHOCTh, @ TaK/Ke He YMeeT OCYLIECTBIATh MpobooTéop H
npoOOIOArOTOBKY aHajiuTa B COOTBETCTBHM C TpeOoBaHHs MeTOAa
AQHATUTHYECKOTO KOHTPOJIsi H KOHKPETHOH METOIMKH aHalu3a, He yMeeT
IPOBOIMTE 3KCIIEPHEHTATbHBIC HCCIeJ0BaHHA OOBEKTOB OKpYIKaroLIeH
Cpelsl, He YyMeeT TNPHHUMAaTh HA OCHOBE aHaIHM3a pe3yJbTaToB
COLMANLHO 3HAYMMbIE pELIEHHs s YCTAHOBJICHUS IIPHYHH H
MOCJICACTBUA aBapHHHBIX BLIOPOCOB U COPOCOB 3arpA3HAIOLIMX BELIECTB
B OKpPY’XKaIOIIYFO Cpejy, He yMEeT BBIIE/ATh TJIaBHOE IPH OTBETE Ha
BOMPOCHI [IPENOAABaTe/s Ha COOCCe0BAHUM, AOMYCKACT CYIICCTBEHHbIE
omKOKHU, KOTOpHIE HE YMEeT HCIPaBUTh 110 YKA3aHHIO IPEIIoaBaTels;
He BJIajieeT HABBLIKAMH TI0 TaHHOMY pasfeily AMCLUIIIHHEL He BJjajeeT
OCHOBaMHM MPUHIUIHATBHBIX YCTPOMCTB COBPEMEHHBIX AHATMTHYECKHX
npubOpoB,  Croco0aMH  PErMCTPAllMM  AHAJIUTHYECKMX — CHTHAJIOB
HAa  COBPEMEHHOM o0opy/l0BaHHH, He BJAJe€T  HABBIKAMH
MCIOIB30BAHUS METOMMK XEMOMETPUKH s 00paboTKH pe3ysbTaToB
M3MEpEHHUit, OLEHKH HX JOCTOBEPHOCTH M o0ecreyeHusi KayecTBa
pesyibTaToB aHalu3d, 4 TAKIKE He BIIQJCET HaBblKaMu 11podooTOOpa
npoOONOArOTOBKM  00pa3lioB OOBEKTOB OKpYKalOLled Cpelel , He
BJIaJleeT Croco0aMy YIpaBIeHHs XHMUYECKMX peaklui , Jexallux B
OCHOBE METOJOB aHATUTHYECKOr0 KOHTPOJIS IUI  TIOJTy4YEHHs
MaKCHaJbHOIO  BBIXOAAa  AQHAIUTUYECKOH  (OPMBI  ONpEACIAEMBIX
KOMTIOHEHTOB, He BJjajeeT HaBbIKAMHM CTPYKTYPHPOBaHHs MarepHasa
TpH [OATOTOBKE OTBETOB HA BONPOCH], HE BJIajieeT HABBIKAMH OTBEYaTh
Ha JIONOJIHUTEIbHBIE BOIPOCH! IPEMoAaBaTe s f

i
PaspaGorunk: npodeccop 'ycakosa HH. _ ’
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