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1. Ilnanupyembie pe3yabTAThl 0CBOCHHA Y4eOHOI0 NpeaMera

1.1.

JINYHOCTHBIE IVIAHUPYEMBIE PE3YJIbTAThI

Kpurepun chopmu-
POBAHHOCTH

JInyHOCTHBIE Pe3yJIbTAThI

IIpenmeTHble pe3yJIbTaThI

Camoomnpenenenue
(MTM4YHOCTHOE, TIpO-
deccuonanbHoe,
JKU3HEHHOE)

1.5. ChopMHupOBaHHOCTH OTBETCTBEHHOT'O OTHOIICHHS K
OCO3HAHHOMY BBIOOPY M TIOCTPOCHHUIO JAJIbHEUIICH WH-
JTUBUyalbHONW TPAaeKTOpUH OOpa3oBaHUsS Ha 0a3ze opu-
EHTHPOBKH B MHUpe mpodeccuii U mpodeccHnoHaTbHBIX
MPEINOYTEeHUN, ¢ y4ETOM YCTONYMBBIX MMO3HABATEIHHBIX
MHTEPECOB U TIOTPEOHOCTEH PeTHOHa, a TAK)Ke Ha OCHOBE
dbopMUPOBaHUS YBXXUTEIHLHOTO OTHOLICHHUS K TPY.IY,
Pa3BUTHS ONbITA YYaCTHsI B COL[UAJIBHO 3HAUUMOM TpYJie
1.6. ChopmMupoBaHHOCTH IEITOCTHOTO MHPOBO33PCHHSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKH U OOILIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO CO-
[UalbHOE, KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOI000-
pa3ue COBpEMEHHOT0 MUpa

[IpuobOperenHue onbITa UCIOJIB30BAaHUS PA3IUYHBIX METOJIOB H3yYe-
HUS BEIIECTB: HAOJIOJEHUS 3a UX MPEBPAILEHUSMU I[IPU MPOBEACHUU
HECIIOKHBIX XMMHUYECKHX 3KCIIEPUMEHTOB € MCII0JIb30BaHUEM J1abopa-
TOPHOT0 00OPY0BaHMs U IPUOOPOB

OBnazieHne OCHOBaMM XUMHUYECKOW I'PaMOTHOCTHU: CHOCOOHOCTBIO
aQHAJIN3UPOBATh U OOBEKTUBHO OLICHUBATDH )KMU3HEHHbIE CUTYallUH, CBS-
3aHHBIE C XUMHEH, HaBbIKaMU 0€30IaCHOr0 0OpalleHHs C BElIeCTBaMH,
UCIIOJIb3YEMBIMU B IIOBCEIHEBHOM JKM3HU; YMEHHEM aHAIM3UPOBATh U
IUIAHUPOBATh 3KOJIOIMYECKH 0€30IacHOE MOBEACHUE B LIENIAX COXpaHe-
HUS 310POBbS U OKPYXKAIOILIEH CpeIbl

Oco3Hanue OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOH HAayKH
Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, XUMUYECKHUX IpeBpaliie-
HUI HEOpPraHMYEeCKMX W OPraHUYECKHX BEIIECTB KaK OCHOBBI MHOTHUX
SBJICHUH >KMBOW M HEKMBOW MPUPOJBL; YIIyOleHHe MpeacTaBIeHUN o
MaTepHaJIbHOM €IMHCTBE MUpa

Cwmbic1000pa3oBa-
HHe

2.1.ChopMHUpPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K
YUEHHIO, TOTOBHOCTH U CHOCOOHOCTH OOyyaromMxcsl K
CaMOpa3BUTHIO U caMOO0Opa30BaHUIO HA OCHOBE MOTHUBA-
UM K 00YYEHHIO U TO3HAHUIO

2.2. CdhopmMupoBaHHOCTh KOMMYHUKATHBHON KOMIIe-
TEHTHOCTU TIpU B3aMMOACHCTBMM CO CBEPCTHUKaMH,
JETbMH CTaplLIero W MJIJIIEro BO3pacTa, B3POCIbIMU B
nporecce 00pa30BaTENbHONW, OOIIECTBEHHO IOJIE3HOM,
yueOHO-UCCIIe0BATEeNbCKOM, TBOPUECKONH M JIPYTHX BH-
JIOB JIEATENBHOCTH

2.3.1'0TOBHOCTb U CITOCOOHOCTH BECTHU JAMUAJIOT C IPYTHUMHU
JIOJbMH U JOCTUTATh B HEM B3aMMOIIOHMMAHHUS

2.6. Yyacthe B IIKOJLHOM CaMOYIpaBJICHUU M OOIIe-
CTBEHHOU >KM3HU B IpeJenax BO3pAaCTHBIX KOMIIETEHLIUN
C YYETOM PErHMOHAJIBHBIX, 3THOKYJIbTYPHBIX, COIHAJIb-

@opMHpOBAaHWE YMEHHWM YCTAHABIMBATh CBSI3U MEXKIY DPEAJbHO
HaOJIrI01aeMBbIMU XUMHUYECKUMH SIBJICHUSMHU U TIPOLIECCAMH, MPOUCXO-
JAMIMMHA B MUKPOMHUpPE, OOBSACHATh MPUYMHBI MHOT000pa3us BEIIECTB,
3aBUCHMOCTb UX CBOMCTB OT COCTaBa U CTPOEHHUS, a TAKKE 3aBUCH-
MOCTb IPUMEHEHHUSI BEILIECTB OT UX CBOMCTB

@opMHUpOBaHNE NEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX IIPE-
CTaBJICHUH O BEILECTBAX, UX MPEBPAIICHUSX U MPAKTUYECKOM MpUMe-
HEHUY; OBJIAJICHUE MOHATUHHBIM aNnapaTroM U CUMBOJUYECKUM SA3bI-
KOM XMMHH

[IpuobGperenue onbITa UCIOIB30BAHUS PA3IMYHBIX METOJI0OB U3yye-
HUS BEIIECTB: HAOJIOJIEHUS 3a UX MPEBpAIllEHUSIMU MPU MPOBEACHUU
HECIJIOKHBIX XUMHUYECKUX HKCIIEPUMEHTOB C MCIIOJIb30BaHUEM Jabopa-
TOPHOT'O 00OPYIOBAaHKS U IPUOOPOB
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Kputepun cpopmu-
POBAHHOCTH

JINYHOCTHBIE pe3yJIbTAThI

IIpenmeTHbIe pe3yJIbTaThI

HBIX U SKOHOMHYECKUX OCOOEHHOCTEN

2.4.ChopMHUpPOBAHHOCTh IIEHHOCTH 370pOBOTO M 0€3-
omnacHoro oopasza *KU3HU

2.5. ['oTOBHOCTH K COOJIFOJICHUIO MPABUJI WHIWBHUIYaTh-
HOTO U KOJIJISKTUBHOTO 0€30MacHOr0 MOBEICHUS B UPe3-
BbIUaWHBIX CHUTYyalUsIX, OOYCIIOBJICHHBIX CHEIHU(PUKOI
MPOMBIIUIEHHOTO PETUOHA, YTPOXKAIOIIMUX KU3HU U 3]10-
POBBIO JIIOJICH, MpaBUJI MOBEICHUS HAa TPAHCIOPTE M Ha
Joporax

OBnajieHHe OCHOBAaMH XUMHUYECKOM I'pPaMOTHOCTH: CIOCOOHO-
CTBIO aHAIM3UPOBATH M OOBEKTUBHO OLIEHUBATH KU3HCHHbIC CUTYAIIHH,
CBSI3aHHBIE C XMMHEH, HaBbIKaMHM 0€30IacHOro oOpalleHus ¢ Bellle-
CTBaMH, UCIIOJIb3YEMBIMU B ITIOBCEAHEBHOMN JKU3HU; YMEHUEM aHAIU3U-
POBaTh U IJIAHUPOBAThH HKOJOTHMUECKU O€30I1acHOE MOBEICHHUE B LIENAX
COXpPaHEHHUs 3/10pPOBbS U OKPY>KaIOILEH Cpe/ibl

HpascrBeHnHo-
ITHYECKAas OpPHEH-
TalusA

3.1. ChopMuUpOBaHHOCTh OCO3HAHHOTO, YBAXKUTEIHLHOTO
U 100pOKeNaTeIbHOTO OTHOIICHUS K APYTOMY YEJIOBEKY,
€r0 MHEHUIO, MUPOBO33PEHUIO, KYIIBTYPE, SA3BIKY, BEpPE,
IpaXAaHCKOW MO3UINH, K UCTOPUHU, KYIbType, PEIUTUH,
TpaguLMaM, s3bIKaM, HEHHOCTSIM HapOJIOB POJIHOIO Kpas,
Poccun 1 HapoaoB Mupa

3.2. OcBoeHue coluanbHBIX HOPM, MPaBUJ MOBEACHMUS,
posieit u hopM COLMATTBHOM KU3HU B TPYyMIaxX U cO0OIIIe-
CTBaX, BKJIIOYAs B3pOCIIbIE U COIMANIbHBIE COOOIIECTBA
3.3.CpopMUpOBaHHOCTH MOPAJIHHOTO CO3HAHUSI U KOM-
NETEeHTHOCTH B PEIIEHUH MOPaJIbHBIX MPOOJIEM Ha OCHO-
B€ JJMYHOCTHOTO BBIOOpA, HPABCTBEHHBIX UYBCTB U HPAB-
CTBEHHOT'O IOBEJICHHsI, OCO3HAHHOTO U OTBETCTBEHHOI'O
OTHOIIIEHUS K COOCTBEHHBIM IMMOCTYIIKaM

[IpnoOpereHre OmMbBITa WCIONB30BAHKS PA3THYHBIX METOJOB
U3yUYCHHMsI BEIECTB: HAOJIIOJCHUS 32 MX NPEBPALICHUSIMHU MPH TPOBE-
JICHUM HECJIO)KHBIX XUMHUYECKUX IKCIEPUMEHTOB C HCIOJIb30BAHUEM
1a00paTOPHOTO 00OPYIOBAHUS M TPUOOPOB

dopmupoBaHUe MEPBOHAYATHHBIX CUCTEMATH3UPOBAHHBIX MPE/I-
CTaBJICHUN O BEIECTBAX, UX MPEBPAIICHUSIX U MPAKTHUYECKOM IpUMeE-
HEHUU; OBJIQJICHUE TIOHATUWHBIM anmnapaTroM W CHMBOJIUYCCKUM SI3bI-
KOM XHMHH

3.4.ChopMUpPOBaHHOCTH OCHOB COBPEMEHHOM 3KOJIOTH-
YECKON KYJIbTYpbI, Pa3BUTHUE OIbITA YKOJIOTHYECKU OPU-
€HTUPOBAHHOW pPe(IIEKCUBHO-OIICHOYHON MW TIpaKTH4e-
CKOM JIeSATEIbHOCTH B )KM3HEHHBIX CUTYaIUIX

dopmMupOBaHKE MPEACTABICHUN O 3HAYEHUHU XUMUYECKOW HAYKH
B PEIICHUH COBPEMEHHBIX SKOJOTHYECKHX MpOoOJieM, B TOM YHCIE B
MPEAOTBPAIEHUN TEXHOTEHHBIX U AKOJIOTHYECKUX KaTacTpod

1.2. MeranpeaMeTHbIe INIAHUPYEMbIE pe3yJbTaThl

YHuBepcajbHbIe
yuyeOHble el CTBUS

MertanpeameTHble pe3yJibTaThl

Tunosble 3a1aun npumMeHeHus Y'Y /[

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA




YuuBepcaiabHbIe
y4eOHble el CTBUs

MeTtanpeameTHbie pe3yJibTaThl

Tunosble 3a7a4u npumenenus Y'Y /|

P; YmMmenue camocTosi-
TEJIBHO OIpeCIIATh
nenu oOydeHus, Cra-
BHUTb U (DOPMYITHPOBATH
JUIst ceOst HOBBIC 3aa4K
B yuebe H II03HaBa-
TEIBHONM  JI€ATEIILHO-
CTH, pa3BUBAaTh MOTHBBI
U UHTEPECHl CBOEH IIO-

P;; AnanuzupoBaTh CYLIECTBYIOIIME W IUIAHMPOBATh Oyayiue oOpa3oBa-
TEJbHBIC PE3YJIbTATHI

P;, UnentnpunupoBarb COOCTBEHHBIE MPOOJIEMBI M ONPEICNATh TIABHYIO
npobaemy

P;;BoiaBurath BepcHM peLICHHS MNpoOJeMbl, (OpMyIHpOBaTH TUIOTE3BI,
IIPEBOCXHILNATH KOHEUHBIN PE3YJIbTAT

P; 4 CtaBuTh 11€7b ACSITETLHOCTA HA OCHOBE OIPEICICHHON MPOOJIEMBI U CY-
LIECTBYIOLIUX BO3MOXKHOCTEN

P; s ®opmynupoBarh yueOHbIE 3a/1a4M KaK IIard JOCTH)KEHUS MOCTAaBJIEHHOU

[TocTaHoBKa U pelieHNe YIeOHBIX 3a1a9
YyebHOoe COTPYAHUIECTBO

Texnomnorust popmupyromiero (6€30TMETOYHOTO)
OLICHUBAHMS

DKoJ0ro-o06pazoBaTelibHas ACSITEILHOCTD
Merto mpoeKkToB

VueOHO-HCCIIeI0BaTENbCKAs AEITEIALHOCTD
Ketic-meTon

3HaBaTEJIbHOMI nesi- | LeIu AeITEILHOCTH

TenpHOCTH (1ienenona- | Py s OO0CHOBBIBATH 11€JIEBBIE OPUEHTHPHI U IPUOPUTETHI CCHIJIKAMH Ha IIEHHO-

raHue) CTH, YKa3bIBasi U 000CHOBBIBAs JIOTHYECKYIO MOCJIEI0BATEIbHOCT 11ar0B

P, Ywmenue camoctosi- | Pr; Onpenensats HEOOXOauMBbIe AeMCTBUE(s1) B COOTBETCTBUU € YUeOHOM U 110- | [locTaHOBKA U pelieHne y4eOHbIX 3a1a4
TEILHO  IUIAHUPOBATh | 3HABATEIBHOM 3aa4el U COCTABIAThH AJITOPUTM MX BBIITOJTHCHUS Opranuzaius yaeOHOTO COTpYTHUYECTBA

IMyTH AOOCTHXXCHHUSA I1IC-
J'Iefl, B TOM 4YHCJIC allb-

TCPHATHUBHLIC, 0CO-
3HaHHO BBIOUPATH
HaubOonee dpdexTus-

HBIE CIIOCOOBI PEeIICHUS
yu4eOHBIX M I103HaBa-
TeNbHBIX 3a4a4 (Iuia-
HUPOBAHUE)

P, OOG0CHOBBIBATh M OCYIIECTBIISITH BIOOP Hambosee 3 (HEKTUBHBIX CIOCO-
0O0B peleHus y4eOHBIX U MO3HABATEIbHBIX 3a/1a4

P, 3 Ornpenenarb/HaxoauTh, B TOM YHCJIE W3 TMPEAJIOKEHHBIX BapUAHTOB,
YCIIOBUS JIs1 BBITIOJTHEHHSI Y4€OHOM U MO3HABATENbHOM 3a/1a4u

P54 BricTpanBath KU3HEHHBIE IJIAaHBI HA KPaTKOCPOUHOE Oyayiiee (3asBisiTh
LEJIEBbIE OPUEHTHUPHI, CTaBUTh AJCKBATHBICE MM 3aJaud WU MpeasiaraTh JAeil-
CTBUSI, YKa3bIBasi U 00OCHOBBIBAS JIOTUYECKYIO MTOCIIEI0BATEILHOCTD I1aroB)
P>5s BpiOuparth u3 TpeIIOKEHHBIX BAPUAHTOB U CAMOCTOSTEIBHO HCKATh
CpenCTBa/peCypCHI JIJIsl PEIICHUS 3aa91/ TOCTHKEHUS 11N

P56 CocTaBisTh TUIAH PEIICHUs MPOOIEeMbI (BBIIOJHEHUS MIPOEKTa, IpoBee-
HUS UCCTIEIOBAHUS)

P, 7 OnipenensTh NMOTEHIMATBHBIC 3aTPYAHCHUS TIPU PEUICHUH Y4eOHOU U TO-
3HABATEIHHOM 3a7a41 U HAXOJIUTh CPEACTBA JJIS UX YCTPAHEHUS

P> s OnuceiBaTh CBOM OMBIT, OPOPMIISSL €T0 AJisl Mepeiadl APYTUM JIOASM B
BH/JIC TEXHOJIOTUH PEIICHUS TPAKTUIECKUX 3a]1a4 OMPESIICHHOTO Kitacca

P9 IInanupoBaTh ¥ KOPPEKTUPOBATH CBOIO MHAMBHUIYyabHYIO 00pa30BaTeib-
HYIO TPACKTOPHIO

Meron npoeKToB
VY4ebHo-HccIe10BaTeNIbCKast AEITENbHOCTD
Keiic-meron

P3; YMeHne cooTHOCUTD
CBOM JEHCTBUSI C IJIa-

P37 OnpenensiTe COBMECTHO C MENAroroM U CBEPCTHUKAMU KPUTEPUU IIAHU-
PYEMBIX pe3yJIbTaTOB U KPUTEPUHU OLICHKH CBOEH yueOHOM NedaTeIbHOCTH

[TocTtaHoBKa U perieHue yueOHbIX 3a1a4
[TorTanHOE (hOopMUpOBaHWE YMCTBEHHBIX JEH-
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YuuBepcaiabHbIe
y4eOHble el CTBUs

MeTtanpeameTHbie pe3yJibTaThl

Tunosble 3a7a4u npumenenus Y'Y /|

HUPYEMBIMU DPE3YJIbTa-
TaMH,  OCYILLECTBIIATh
KOHTpOJIb CBOEH Jes-
TEIBHOCTU B IIPOLIECCE
JOCTUKEHUST PE3yJIbTa-
Ta, ONPEACIATh CIOCO-
ObI IeficTBUI B pamMKax
IIPETIOKEHHBIX  YCIIO-
BUH U TpeboBaHUH,
KOPPEKTHpPOBAaTh CBOU
NEUCTBUAA B COOTBET-
CTBUHU C M3MEHSIOLIEH-
csi curyanuen (KoH-
TPOJIb U KOPPEKLIU)

P;, Cucrematu3upoBath (B TOM YHCJE€ BHIOMpATh MPUOPUTETHBIC) KPUTEPUHU
IUTAHUPYEMBIX PE3YJIbTATOB U OLEHKH CBOCH JNEesTEIbHOCTH

P33 OTOupaTh MHCTPYMEHTHI AJI OLICHUBAHUS CBOEH JEATEIBHOCTH, OCY-
IIECTBIATh CAaMOKOHTPOJIb CBOEH AEATENbHOCTH B paMKax MpPeUI0KEHHBIX
yCIIOBHI U TpeOOBaHUI

P;3,OueHuBarbh CBOK JEATEIBHOCTb, apryMEHTUPYS NPUYMHBI JOCTHXKEHUS
WIHM OTCYTCTBHS INIAHUPYEMOTO pE3yJIbTaTa

P35 Haxoqute JocTaTouHbIe CpesICTBA JUIs BBIIIOJHEHUS YyU4eOHbIX JecTBUM B
M3MEHSIOMICHCS CUTYallul W/ IIPU OTCYTCTBUH ITAHUPYEMOTO pe3ysibTaTa
P34 PaboTast o cBoeMy IIaHy, BHOCUTh KOPPEKTUBBI B TEKYILIYIO AEATENb-
HOCTb Ha OCHOBE aHAJIM3a U3MEHEHMH CUTYyalUU Ui MOJIYyYE€HHUs 3allylaHupoO-
BaHHBIX XapaKTEePUCTHUK MIPOJYKTa/pe3ybTaTa

P37 YcTaHaBIMBaTh CBSI3b MEXKIY MOJYYEHHBIMU XapaKTEPUCTUKAMU ITPOIYK-
Ta U XapakTepUCTUKAMU IIpolecca JeSTeIbHOCTH U 110 3aBEpIICHUH JesITeb-
HOCTU TMpeasiaraTb M3MEHEHUE XapaKTepUCTHK Ipolecca Uid MOTydeHHs
YIy4IIEHHBIX XapaKTEPUCTUK MTPOYyKTa

P35 CBepsatb CBOM JIEHCTBUS C LIETBIO U, IPU HEOOXOAUMOCTH, UCIPABIATH
OLIMOKH CaMOCTOSTEJIBHO

CTBUH

Opranunzanus y4e6HOro COTpyAHUYECTBA
Texuomnorust popmupyromiero (6€30TMETOYHOTO)
OLICHUBaHUS

Y4eOHO-TI03HaBaTeIbHbIC (yuebHO-
IPAaKTUYECKHE) 3aJjaud Ha CaMOpPEryJLILMI0 U
CaMOOPTaHU3AIUI0

MeTop MpOEKTOB

Y4eOHo-Hccae1oBaTenbeKast qesITeIbHOCTD

P; YMenue oneHuBarthb
MPaBUJIBHOCTH BBITION-
HeHusi y4yeOHOM 3aja-
4yu, COOCTBEHHBIE BO3-
MOXKHOCTH €€ pPeIICHHUS
(omieHka)

P,; OmnpenensaTe KpUTEpUU MPaBUIBHOCTH (KOPPEKTHOCTH) BBITOJIHEHUS
yueOHoI 3a1aun

P,, AHanu3zupoBaTh U OOOCHOBBIBATH MPUMEHEHHUE COOTBETCTBYIOIIETO WH-
CTpyMEHTapus AJis BBITIOTHEHHS Y4eOHOM 3a1aun

P43 CBOOOAHO TMOIK30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMH OIIEHKH U CaMO-
OIICHKH, UCXOJIsl U3 1IeJId U UMEIOIINXCS CPEACTB, pa3nuyasl pe3yibTaT U CIo-
coOBbI eficTBUI

P44 OnieHNBaTh IPOAYKT CBOEH AESITENFHOCTH 0 3aJJaHHBIM WU/UITH CAaMOCTOSI-
TEJHLHO OTNPECIICHHBIM KPUTEPUSM B COOTBETCTBUH C TEIBIO IEATETLHOCTH
P45 OGOCHOBBIBATh JIOCTHXKUMOCTH II€TH BBHIOPAHHBIM CITIOCOOOM Ha OCHOBE
OIICHKH CBOMX BHYTPEHHHX PECYPCOB M JIOCTYITHBIX BHEITHUX PECYPCOB

P, OUKCUPOBATh U aHATM3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTeb-
HBIX PE3yJIbTaTOB

Opranuzanusi yaeOHOTO COTPYJHHYECTBA
Texnomnorust popmupyroiero (6€30TMETOYHOTO)
OLICHUBAHUS

VY4eOHo-1103HaBaTeNbHbIE (yueOHo-
NpaKTHYECKHE) 3a/laud Ha CaMOPETYISALUI0 |
CaMOOPTaHU3aIHIO

Meron npoeKToB

YueOHo-Hcene0BaTeNnbeKas eI TeIbHOCTh

Ps Baagenue ocHoBaMu
CaMOKOHTPOJISI, CaMO-

Ps; Habmonath n aHamM3UpoBaTh COOCTBEHHYIO YUEOHYIO U MTO3HABATEIbHYIO
JIeATEIFHOCTh M JICSITEIFHOCTh JIPYTruX OOy4aromIuxcsi B Ipolecce B3aUMO-

[TocTtaHoBKa U perieHue yueOHbIX 3a1a4
Opranu3zaius yueOHOro COTpYJHUYECTBA
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YuuBepcaiabHbIe
y4eOHble el CTBUs

MeTtanpeameTHbie pe3yJibTaThl

Tunosble 3a7a4u npumenenus Y'Y /|

OILICHKH, TIPUHSITHS pe-
MIEHUH U OCYIECTBIIE-
HUS OCO3HAHHOTO BEHI-
O6opa B ydueOHOH U TIO-
3HaBaTEIbHON (IMO3HA-
BarenbHas peduiekcus,
caMOperyJisiLus)

MIPOBEPKHU

P5,CooTHOCUTD peanibHble U IUIAHUPYEMbIE Pe3y/bTaThl WHIUBUIYaTbHOU
00pa30BaTeNbHON AEATEIBHOCTH U JICNIaTh BHIBOJIBI

Ps 3 [Ipunumars peiieHue B y4eOHOM CUTyallud M HECTH 3a HErO OTBETCTBEH-
HOCTH

P54 CaMOCTOATENBHO ONPENENATh MPUYUHBI CBOETO ycliexa WM Heycrexa U
HaXOJIUTh CIIOCOOBI BBIX0/1a M3 CHUTYallUU HEeyclexa

P55 PeTpocnieKTUBHO OMpeAeNnsiTh, KakKue ACHCTBUS MO pelIeHUI0 yueOHOH 3a-
Ja49d WM TapaMeTphbl dTUX ICHCTBHHA MPHUBEIH K MOJYUYCHUIO UMEIOMIETOCS
MPOJYKTa yueOHOMU NesITeNIbHOCTH

P56 JIleMOHCTPUPOBATH MPUEMBI PETYIISLINUN TICUXO(PU3UOIOTHISCKUAX/ IMOIH-
OHANIBHBIX COCTOSIHUN ISl AOCTHXKEHUS 3¢ (deKTa yCrmoKoeHus (ycTpaHeHHs
OMOIMOHAIBHON HampsbkeHHOCTH), d(dexTa BoccTaHOBICHHS (OcTabIeHUsS
MPOsIBIICHUH yTOMIIeHHUs), 3P deKTa aKTUBU3AINH (TIOBBIIICHUS ICUXO0(U3HO-
JIOTUYECKON PEaKTUBHOCTH)

Texnomnorust popmupyromiero (6€30TMETOYHOTO)
OLICHUBAHUS

DKo110r0-00pa3zoBarenbHas AeATEIbHOCTD
VY4eOHO-TT0O3HABATEIbHBIC (yuebHo-
NpaKTUYeCKHe) 3amadud Ha (opMupoBaHHe pe-
baexcun

Mertoa nmpoexkToB

Y4eOHo-HccIe10BaTeNbCKast 1eATENbHOCTh

ITo3naBaTenbHbIC YHHBEPCAJbHbIC YUeOHbIC 1eHCTBUSA

II; Ywmenue omnpene-
JATh TOHATHSA, CO3]1a-
BaTh 000011IcHNS,
yCTaHABIUBATh aHAIo-
TUH,  KIacCUUIMPO-
BaTh, CAMOCTOSITEIBHO
BbIOMpATh OCHOBAHUS U
KpUTEpUU 7Sl KJIacCH-
¢bukanuy, ycTaHaBJIH-
BaTh MPUYHUHHO-
CIIEICTBEHHBIE  CBS3H,
CTPOUTBb  JIOTUYECKOE
paccyxjaeHue, ymo3a-
KJIIOUeHHE (MHIYKTUB-
HOE, JEeIyKTUBHOE, IO
aHaJIOTMM) ©  JIeNaTh
BBIBOJIbI  (JIOTHYECKHE

Il ; TlonGupath ciioBa, COMOJAYNHEHHBIE KIIFOUEBOMY CIIOBY, OTPEICIISIIONINE
€ro MPU3HAKU U CBOMCTBA

11, BricTpanBaTh JOTHYECKYIO LEMOYKY, COCTOSIIYIO M3 KIIFOUEBOTO CIOBA U
COMNO/IYMHEHHBIX EMY CIIOB

Il 3 Beiienats o0muid MpU3HaK JBYX WM HECKOJIBKUX MPEIMETOB HIIU SIBIIE-
HHUH M OOBSICHATH UX CXOACTBO

115 4 O0BeMHATH PEIMETHI U SIBJICHUS B TPYIIIIBI IO OTPEIeJICHHBIM TTPU3HA-
KaM, CPaBHMBATh, KIACCU(PHUIIMPOBATH U 000011aTh (haKThl U SIBICHUS

Il s Boiaenars siBjieHUE U3 00IIEro psaa APYTUX SBICHUN

Il OnpenensiTh 0OCTOSATENHCTBA, KOTOPHIE MPEANIECTBOBAIN BO3HHUKHOBE-
HUIO CBSI3M MEXY SIBICHUSIMH, U3 dTHX OOCTOSITEILCTB BBIICIATH OMpPEaesi-
IOIIUE, CIIOCOOHBIE OBITh MPUYMHON NaHHOTO SBIICHUS, BBISABISATH MPUYUHBI U
CIIEICTBUS SIBJICHUN

1157 CTpouth paccyaeHue OT OOMIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHU-
SIM M OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSM

Il 3 CTpouTh paccykJ€HHE Ha OCHOBE CPAaBHEHUS MIPEAMETOB U SIBJIICHUM, BbI-
JIeJIsisl TPH 9TOM 00IIHe TPU3HAKU

VYyeOHble 3ananus, obecrneuuBarouue (Gpopmu-
pPOBaHUE JIOTHYECKUX YHHUBEPCAIbHBIX YUEOHBIX
JIEHCTBUN

Crpareruu CMbICIIOBOTO YTE€HUS

Huckyccus

MeToa MEHTAIBHBIX KapT
DKoJ0ro-0o06pazoBaTesibHas AeSITENbHOCTD
Meron npoekToB

VY4eOHo-nccnenoBaTeNbCKast 1eATeNbHOCTh
JlebGatbl

Keiic-meton
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YY)

Il 9 Vznarath monydyeHHYI0 HH(OPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE
peniaeMon 3a1aumn

Il 19 CaMOCTOSITENFHO YKa3bIBaTh Ha MH(POPMAILNIO, HYKIAIOIIYIOCS B MPO-
BEpKe, IpeJiarath M MPUMEHATh CIIOCOO MPOBEPKH JOCTOBEPHOCTH HMHGOP-
Maiuu

115 1;Bepbann3zoBaTh 3MOLIMOHAIBHOE BIIEYATIEHUE, OKA3aHHOE Ha HEro Mc-
TOYHUKOM

Il 1, OOBACHATH SBIEHMS, MPOLECCHI, CBA3M U OTHOILEHHS, BBIABISIEMBIE B
XO0JI€ N03HABATEIbHON U UCCIIEI0BATENbCKON 1€ATENbHOCTH (IIPUBOJIUTH 00b-
SCHEHHE C U3MEHEHHEM (OpMbI IMPEICTABICHUS; OOBACHATH, NETATU3UPYS
i 000011ast; 00BSICHATH C 3aJaHHON TOYKH 3PEHHUS)

Il ;3 BeIsIBIIATH M Ha3bIBaTh IPUYMHBI COOBITHS, SBJIEHUS, B TOM YHCIE BO3-
MOJKHBIE / HanboJiee BEPOSITHBIC MPUYMHBI, BO3MOXHBIE TTOCIEIACTBUS 3a1aH-
HOW IIPUYMHBI, CAMOCTOSATEIBHO OCYILECTBIISIS IPUYMHHO-CIICCTBEHHBIN aHa-
m3

11414 lenats BBIBOJ HA OCHOBE KPUTHYECKOIO aHAJIN3a Pa3HBIX TOYEK 3pEHMS,
MOJTBEPXKJIaTh BBIBOJ COOCTBEHHON apryMeHTallled WM CaMOCTOSITEIbHO
TIOJIyYE€HHBIMH JaHHBIMU

II; YMmenue co3gaBaTth,
MPUMEHSITh U Tpeodpa-

30BBIBATh 3HaKu
CHMBOIJIbI, MOACIN

u
u

CXEMbI IJIs1 pemeHI/m
y4eOHBIX M TO3HaBa-
TENBHBIX 3a7a4 (3HAKO-

BO-CHMBOJHYECKHE
MOJICIIUPOBAHNE)

/

IT7; O603HaYaTh CUMBOJIOM Y 3HAKOM IIPEIMET U/WIIU SBJICHUE

II;, OnpenensTh JOTHUYECKHUE CBSI3M MEXIy MpeaMeTaMH W/WUJH SBICHUSIMH,
0003Ha4YaTh JaHHBIE JIOTHYECKHE CBSA3U C IIOMOIILIO 3HAKOB B CXEME

II; 3 Co3naBath aOCTPAKTHBIN MU pealbHBIA 00pa3 mpeaMeTa U/uiH sIBICHUS
IT; 4 CtpouTh MOJENB/CXEeMy Ha OCHOBE YCJIOBHH 3aJaddl W/WiM criocoba ee
peleHus

IT; 5 Co3naBath BepOabHBIE, BEIIECTBEHHBIE U MH(GOPMAIIMOHHBIE MOJIEITH C
BBIJICTICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa IS ONpEeAeNeHUs CIIo-
co0a perieHus 3a1a9d B COOTBETCTBUH C CUTyalue

II; 4 TIpeoOpazoBEIBaTh MOJINH C IIENIbIO BBISIBICHUS OOIIMX 3aKOHOB, OIpe-
JIEJISIONINX JTAHHYIO MPEIMETHYIO 00J1aCTh

II; 7 TlepeBOIUTH CIOXKHYIO MO COCTaBy (MHOTOACIIEKTHYIO) HH(POPMAIUIO U3
rpadudeckoro win ¢GOpMaTU30BaHHOTO (CHMBOJBHOTO) TPEACTABICHUS B
TEKCTOBOE, U HA00OPOT

1173 CTpouth cXemy, aJrOpUTM JIEUCTBUSI, UCIIPABISATHh WJIM BOCCTAHABIMBATH

[TocTanoBKka ¥ pelieHne Y4eOHBIX 3a/1ad, BKIIO-
yarouiasi MoJIeIMpoBaHUE

[TosranHoe ¢opMupoBaHHE YMCTBEHHBIX JIEH-
CTBUI

MeTto1 MEHTaIbHBIX KapT

Ketic-meton

Meron npoeKToB

Y4eOHO-uccae10BaTebCKas ACATEIbHOCTD
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HEU3BECTHBIN paHee arOPUTM Ha OCHOBE MMEIOIIETOCs 3HaHUS 00 00BEKTe, K
KOTOPOMY TIPUMEHSIETCS alITOPUTM

II; 9 CTpouTh TOKA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTHUBHOTO

IT; ;9 Ananmu3upoBaTh/peIeKCHPOBATh OMNBIT PAa3pabOTKH W pear3aliu
y4eOHOr0 MPOEKTa, UCCIIECIOBaHUS (TEOPETUUECKOT0, SIMITMPUUECKOr0) Ha OC-
HOBE IPEUIOKEHHOW MPOOJIEMHOIN CHTYalluu, MIOCTABICHHOMN IIETN W/ 3a-
JTAHHBIX KPUTEPHUEB OLIEHKU MTPOYKTa/pe3ysibTara

Iy CmEpiciioBOE UTEHHE

Il ;Haxoaute B TekcTe TpeOyeMyro MH(OpMaIuio (B COOTBETCTBUU C LEJISIMU
CBOEH J1eATEIbHOCTH);

Il ; OpreHTUPOBAThCSA B COAEPKAHUMU TEKCTa, IOHUMATh LEIOCTHBIA CMBICII
TEKCTa, CTPYKTYpPHUPOBATh TEKCT;

Ilg ; YcraHaBiuBaTh B3aMMOCBSI3b OIMCAHHBIX B TEKCTE COOBITUI, SBICHUH,
IPOLIECCOB;

11 4 Pe3toMupoBaTh IN1aBHYIO UJICHO TEKCTA,;

Il s TIpeoOpa3oBbIBaTh TEKCT, «IEPEBOMAS» €ro B IPYI'yI0 MOJAIbHOCTh, UH-
TEPIPETUPOBATh TEKCT (XYI0KECTBEHHBIN U HEXY/10KECTBEHHBIN — y4eOHBIH,
HAy4YHO-TIOMYJISIPHBIHN, HH)OPMALIMOHHBIN, TEKCT non-fiction);

11 s KpuTryecku OlleHUBaTh CoJlepKaHue U popMy TeKcTa.

11 ;CuctremMaTu3upoOBaTh, COMOCTABIIATh, AHATM3UPOBATh, 0000IATh U UHTEP-
IPEeTUpOBaTh MH(YOPMAIUIO, COAEPXKAIIYIOCS B T'OTOBBIX HMH(OPMAIIMOHHBIX
00BEKTaX

Il s Beienars rIaBHYIO U M30BITOUYHYIO HH(OPMAIIHIO, BBIMOIHATE CMbICIIO-
BOE CBEPTHIBAHUE BBIJICICHHBIX (DAKTOB, MBICIEH; MpPEICTaBIsATh MH(pOpMa-
IIUIO B CXKaTol ClIoBecHOH (opme (B BUE MJIaHA UM TE3UCOB) U B HAIJISHO-
cumBosinyeckoil (opme (B BHIe Tabnuil, TpaduvyecKMX CXeM M Juarpamm,
KapT MOHATUHN — KOHUENTYaJIbHbIX TUarpaMM, OITIOPHBIX KOHCIIEKTOB)

113 9 3an10JTHATH W TOMOJIHSATH TaOIHIIBI, CXEMBI, IUArPaMMBbI, TEKCThI

Crtpareruu CMbICIOBOTO UTEHUS
Huckyccns

Meroa MEHTAJIbHBIX KapT

Keiic-meron

JlebGaTbl

Mertoa mpoexkToB
Y4eOHo-HccIe10BaTeNbCKast 1eATENbHOCTh

IIy, ®opmupoBaHue H

Iy ; Onipenenatb cBO€ OTHOILIEHUE K PUPOIHOM Cpejie

pazButue okosoruue- | Ily; AHAIM3UPOBATH BIMSIHUE DKOJIOTHYECKUX (PAaKTOPOB HA Cpey OOMTaHUS
CKOTO MBIILJICHHUS, | )KUBBIX OPraHU3MOB

YMEHHUE NMPUMEHATH €ro | Iy 3 IIpoBOANTH MPUUYUHHBIN U BEPOSITHOCTHBIA aHATU3 AKOJOTHYECKUX CUTY-
B MMO3HABATECILHOM, | alTui

KOMMYHUKATHUBHO, Ily 4 TlporHo3upoBaTh M3MEHEHUS CHUTYAIlMW MPU CMEHE JIEUCTBUSI OJHOTO

3KOJ’IOT0-06pa30BaTeJ'ILHa}I JACATCIIBHOCTD
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COLIMAJIIBHON IIPAKTUKE
U 1IpodeccuoHanbHOM
OpHEHTALIUH

¢axropa Ha neiicTBue qpyroro (gaxkropa

11y 5 PacipocTpaHsTh SKOJOTHYECKHE 3HAHUS M YYaCTBOBATh B MPAKTUUECKUX
JieTIax 110 3aluTe OKpYyKaroIeil cpeabl

11y s BeipaxxaTb CBOe OTHOIIECHHE K MIPUPOJIE Yepe3 PUCYHKH, COUNHEHHUS, MO-
JIeTTU, IPOEKTHBIE pabOTHI

II;y Pa3zButne motuBa-
IIMA K  OBJAJECHUIO
KyJIbTYpPOH aKTHUBHOTO
HCIIOJIL30BAHUS CJIOBa-
peil U apyrux MOUCKO-
BBIX CUCTEM

119 ; OnpenensaTe HEOOXOAMMBIEC KIIFOUEBBIC IOMCKOBBIC CII0BA M 3aIIPOCHI
Iy OcyiiecTBIATh B3aMMOJICUCTBHUE C 3JIEKTPOHHBIMU MMOMCKOBBIMU CHUCTE-
MaMH, CJIOBapsiMU

II;93 ®opMHUpOBaTH MHOXKECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX HCTOYHHKOB
JUTsL 0OObEKTHBH3AIMH PE3yJIbTaTOB MOUCKA

11794 COOTHOCUTD TTOJTYYEHHBIC PE3YJIbTaThl IOMCKA CO CBOEH JCSITEIHHOCTHIO

[Tpumenenue UKT

Y4eOHO-TI03HaBaTEeNbHbIC (yuebHO-
NpaKTHYECKHE) 3aJa4M Ha, UCTIOJIb30BAHUE
Merto mpoexkToB

YueOHo-Hccne0BaTeNnbeKas 1esTeIbHOCTh

KoMMyHHKaTHBHBIE YH

HBepcaibHble YueOHbIe 1eliCTBUA

K;; Ymenue opranuso-
BbIBaTh y4yeOHOE coO-
TPYAHUYECTBO M COB-
MECTHYIO JesITeIb-
HOCTh C YYHUTEIeM H
CBEpCTHHKaMH; palo-
TaTh WHIUBHIYAIbHO U
B TpyIIe: HaxOIuTh
of1ee perieHue 1 pas-
pemars KOH(IUKTHI Ha
OCHOBE  COTJIaCOBaHMS
MO3UIMA W ydeTa HH-
TepecoB; (GOPMYIHpPO-
BaTh, ApTYMEHTHUPOBATh
U OTCTauBaTh  CBOE
MHeHue (yueOHoe co-
TPYJHUYECTBO)

K71 OnpenensiTe BO3MOXHBIE POJIM B COBMECTHOM JIEATEIbHOCTH

K12 Urpate onpeieneHHYIO posib B COBMECTHOM IEATEIBHOCTH

K3 [IpuHuMath mo3uIMI0 coOeceTHUKA, TIOHUMAs TMO3HIMIO JIPYroro, pas-
JMYaTh B €r0 peuu: MHEHHE (TOYKY 3pEHHs), I0KA3aTelbCTBO (apryMEHTHI),
(bakThl; TUTIOTE3bI, AKCUOMBI, TEOPUU

K14 Onpenenatb CBOM JACUCTBUS M JCHCTBUS MapTHEpa, KOTOpPHIE CIIOCO0-
CTBOBAJIM WJIH MPEMSITCTBOBAIN MPOAYKTUBHON KOMMYHHUKALIUH

K75 CTpouTh O3UTHUBHBIE OTHOIICHUS B MpoIecce YU4eOHOM 1 TT03HABATEN b-
HOU J1eSITeNIbHOCTH

K16 KoppekTHO M apryMeHTHPOBAaHHO OTCTaMBaTh CBOIO TOUKY 3pEHUs, B
JTUCKYCCHUM YMETh BBIIBUTaTh KOHTPAPTyMEHTHI, mepedpa3upoBaTh CBOIO
MBICJIb (BJIaJICHUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH )

K;;7; KpuTuuecku OTHOCUTBCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
MPU3HABATh OIMIMOOYHOCTH CBOETO MHEHHUS (€CIM OHO TaKOBO) M KOPPEKTHUPO-
BaTh €T0

K15 llpennarate albTepHaTUBHOE peLICHHE B KOH(PIUKTHON cUTyaluu

K7 9Boinensars 001yt TOUKy 3peHHS B TUCKYCCUU

K1.10 JloroBapuBathbcsi 0 mpaBWiiax W BONPOCAX JJII OOCYKJIEHUS B COOTBET-
CTBHH C ITIOCTaBJICHHOMU Ilepe]] IPYIIION 3a1aden

K771 Opranu3oBbeiBaTh yueOHOE B3aUMOJICHCTBHE B IpyIme (ompeaensaTs 00-

1IM€ LEIH, pacpeaesiTh POJIH, JOTOBAPUBATHCS APYT C IPYTrOM U T. 11.)

Opranunzanus yae6HOro COTpyAHUYECTBA
Texuomnorust popmupyromiero (6€30TMETOYHOTO)
OLIEHUBaHUS

Huckyccus

DKos10ro-o0pa3oBaresibHas 1 TeIbHOCTh
Keiic-meron

Metoa npoekToB (TpyMHIOBbIE)

JleGaTol
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K712 YcTpaHiaTh B paMKax JMaliora pa3pbiBbl B KOMMYHHUKAIIMH, O0YCIIOB-
JICHHBbIC HETIOHHMMaHHEM/HENIPUSATHEM CO CTOPOHBI coOeCceTHMKa 3a1a4yH, Gop-
MBI WUJIM COAEPKAHUS TUATIOTA

K;> YMenune oco3HaHHO
HCIOJIb30BAaTh PEUYEBBIC
CpeACTBa B COOTBET-
CTBHUHM C 3ajadyeul KOM-
MYHUKALIMM JUIsl BbIpa-
JKEHHSI CBOUX YYBCTB,
MBICJICH W TOTpeOHO-
CTEeW ISl TUTAaHHPOBa-
HUS U PEryJisllMU CBO-
e JIeATeIbHOCTH, Bia-
JICHUE YCTHOW U IHCh-
MEHHOH pPEUYbl0, MOHO-

JIOTHYECKOU KOH-
TEKCTHOHN peublo (KOM-
MYHHKAITHS)

K> Onpenensath 3a1ayy KOMMYHUKAIIMM ¥ B COOTBETCTBUH C HEH OoTOMpaTh
peUeBbIe CPEICTBA

K2, OTOMpaTh M UCIOJIb30BaTh PEUYEBBIC CPEJCTBA B IPOIIECCE KOMMYHHKA-
WU C APYTUMHU JIFOJAbMU (JIMAJIOT B Mape, B MAJIOW IPYIIE U T. 1.)

K3 IlpencraBnsaTh B yCTHOM WM NMUCBMEHHOW (popme pa3BepHYTHIN IUIaH
COOCTBEHHOM JEeITCILHOCTH

K4 Cobnrogate HOpMBI MyOJUYHON pedr, perJaMeHT B MOHOJIOTE U JIUCKYC-
CHH B COOTBETCTBUHM C KOMMYHHKATUBHOM 3a7a4eil

K> s Bricka3piBaTh U 00OOCHOBBIBaTH MHEHHUE (CYXKJIECHHE) M 3allpalluBaTh
MHEHHE MMapTHEpa B paMKax Juajiora

K> llpuauMath perieHue B X0JIe AUaliora M COTJIaCOBBIBATh €ro ¢ cobece-
HUKOM

K27 Co3naBaTh MMCbMEHHbBIE «KJIMIIMPOBAHHBIE)» U OPUTHMHAIBHBIE TEKCTHI C
HCIIOJIb30BAaHNEM HEOOXOIUMBIX PEUYEBBIX CPEJICTB

K, s icnonbs3oBaTh BepOallbHBIE CPENICTBA (CPEICTBA JIOTMUECKOM CBSI3M) IS
BBIJICJICHUS] CMBICTIOBBIX OJIOKOB CBOETO BBICTYILICHUS

Kj»9 Vcnonb3oBaTh HeBepOaNbHBIE CpPEACTBA HIIM HArIIHBIE MaTepHAalbI,
MOJIFOTOBJIEHHBIE/OTOOpAaHHBIE TIOJT PYKOBOJICTBOM YUHUTENS

K210 Jdenatb OLeHOYHBINA BBIBOJ O JOCTHKEHUM L€ KOMMYHHUKALIUHM HETIO-
CPEICTBEHHO IOCIIE 3aBEPIICHUS] KOMMYHUKATUBHOTO KOHTaKTa M OOOCHOBBI-
BaTh €TO

Opranunzanus y4e6GHOro COTpyAHUYECTBA
Huckyccus

Ketic-meTon

JlebaTnI

Y4eOHO-1103HaBaTeNbHbIE (yueOHo-
NPaKTUYECKHE) 3314l Ha KOMMYHUKAITUIO
VY4ebHo-HcCcIe10BaTeNIbCKast AEATENbHOCTD

K;3 ®opmupoBaHue u
pa3BUTHE KOMIIETEHT-
HOCTH B 00JacTd WC-
MOJIb30BaHUs  MHQOP-
MaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHIT (UKT-
KOMIIETEHTHOCTb )

K31 LlenenanpaBiieHHO UCKaTh M UCIOJIB30BaTh HMH(POPMAIIIOHHBIE PECYPCHI,
HEOOXOIUMBIC ISl PEHICHHUS y4eOHBIX M MPAKTHUYECKUX 3a7a4 C TTOMOIIBIO
cpencts UKT

K3, BreiObupaTth, CTpOUTh M HCIOJB30BaTh aJCKBaTHYIO WH(OPMAIMOHHYIO
MOJIEIb JIJIsl TIEpelaur CBOMX MBICIICH CPEJICTBAMH €CTECTBEHHBIX U (popMaib-
HBIX S3BIKOB B COOTBETCTBUU C YCIOBUSMU KOMMYHHUKAIIUU

K33 Boigenars nHGOPMAIMOHHBINA acleKT 3aja4M, ONMEepPUPOBATh JTaHHBIMU,
MCII0JIb30BaTh MOJICIIb PEIICHUS 3a/1a4l

K34 Vlcmonb30BaTh KOMITBIOTEPHBIC TEXHOJOTHUU (BKJIFOUYAsh BHIOOP aJieKBaT-

ITIpumenenne UKT

Y4ebHO-103HaBaTeNbHbIE (yue6HO-
MpaKkTUYECKHEe) 3a1a4u Ha ucrnoib3oBanue MKT
JUIs 00y4YeHUs

Meron npoeKToB

Y4ebHO-HcCIeI0BaTeNIbCKast AEATEIbHOCTD
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y4eOHble el CTBUs

HBIX 3aJ]a4€ MHCTPYMEHTAIbHBIX MPOTrPaMMHO-ANIAPATHBIX CPEJICTB U CEPBU-
COB) JUIsl pelIeHUs HHPOPMAIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX y4eOHBIX 33/1a4,
B TOM 4YHCJIE: BBIYMCIICHUE, HAITMCAHWE MHCEM, COYMHEHUH, NOKIaI0B, pede-
paToB, CO3AaHUE MTPE3CHTALUH U JIp.

K35 Vicionb30oBaTh HHGOPMALIMIO C YI€TOM STHUECKUX U IIPABOBBIX HOPM
K36 Co3naBarh MH(MOPMALMOHHBIE PECYpChl Pa3HOTO THMA U JUIS Pa3HbBIX
ayauTOpui, cobmoaaTh NHPOPMALMOHHYIO TUTUEHY M MpaBuia HH(popMaiu-
OHHOH 0€30MacHOCTH

1.3. [IpenmeTHbIe IUIAaHUPYEMBbIe Pe3YJIbTATHI

Pa3nen (Tema)

IIpenmeTHble pe3yJibTaThI

DopMbI KOHTPOJISI TEKYLIEr 0

NPOrpamMMbI KOHTPOJIAI YCIIEBAeMOCTH
BBenenune
4 yaca
Beenenue OOyuaronuiics HayuuTcs
8 knace XapaKTepu30BaTh OCHOBHBIE METOJbI MO3HAHMS: HAOIIOCHUE, U3MEPEHHE, SKCIIEPUMEHT, MoJie- | Jlnarnoctuueckast KOHTPOJIbHAS
4 yaca JUPOBAaHUE pabota

PacCKpbIBATb CMBICII OCHOBHBIX XUMHUUYCCKHUX MOHSATHUH «aToM», «MOJICKYJIay, «XHUMHYECKUM 3Jie-
MCHT», «ITPOCTOC BEUICCTBO», «CJIOKHOC BCUICCTBO», UCITIOJIB3Yyd 3HAKOBYIO CUCTEMY XUMHUU

pa3jinvdaTb XUMHYCCKUC U (I)I/ISI/ILICCKI/IG SBJICHUA

Ha3bIBAaTh XUMHUUYCCKHUEC DJICMCHTHI U XapaKTepI/ISOBaTB X HA OCHOBEC ITIOJIOXKCHUIA B Hepno;mqe-
CKOU cUCTEME

OTpPEJIeNIATh COCTAB BEHIECTB MO UX GopmyIam

Pa3bICHATh MH(POPMAINIO, KOTOPYIO HECYT XMMHYECKHE 3HaKH, ()OPMYIIbI U YpaBHEHHUS

TepMHUHOIOrMYECKUIN AUKTAHT

BBIYUCIIATE OTHOCHTCIIBHYIO MOJICKYJIAPHYIO 1 MOJIIPHYIO MAaCChbl BEHICCTB

BBIUHCIISITH MACCOBYIO JIOJIF0 XUMUYECKOT0 3JIEMEHTa M0 (popMyJsie COeAMHEHUS

OOBSICHATH (PU3MUECKUI CMBICI aTOMHOTO (TIOPSIKOBOI0) HOMEpa XUMHYECKOTO 3JIEMEHTa, HO-
MEpPOB IpyMIbl U epuoia B nepuoandeckon cucreme /. . Menneneesa

yCTaHABJIMBATh B3aMMOCBS3b MEXIYy (haKTOpaMH >KUBOM M HEKMUBOM MPUPOJBI, IEATEIBHOCTHIO
YeJI0BEKAa M COCTOSTHUEM OKpYXKaroIllel Cpefibl, IOKa3bIBaTh POJIb AHTPOIOI€HHOro (pakTopa B 3a-
I'PSI3HEHUH OKPYKAIOLIEH Cpelibl IPEAIPUATUIMHA YEPHOU U LIBETHOW METAJULypruu Y pasia

CamocrosiTenbHas paboTa
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Pasnen (Tema)
NPOrpamMMbl

IIpenmeTHble pe3yJIbTaThI

®opMbI KOHTPOJIA TEKYLIEro
KOHTPOJISA YCIIEBAEeMOCTH

OOyJaromuiics MOJIYIUT BO3MOKHOCTh HAYIUTHCS

00BEKTUBHO OLICHHUBATh I/IH(i)OpMaHI/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITponeccax

0CO3HAaBAaTh 3HAYCHUEC TCOPETUIYCCKUX 3HAHWUM 110 XUMUH JIA HpaKTquCKOﬁ JCATCIIBHOCTH Y€JI0-
BCKa

ATOMBI XUMHYECKHX 3JIEMEHTOB
9 yacos

ATOMBI XUMHYe-
CKHX 2JIEMEHTOB
8 kiacce
9 yacos

OO0yyaromuiicss HayYnuTCs

PACKpPBIBATH CMBICII OCHOBHOI'O XMMHNYECKOT'O IMMOHATUA «BAJICHTHOCTBL», UCII0JIb3YA 3HAKOBYIO CH-
CTEMY XUMUH

dbopmynupoBarts [leprnonnueckuii 3aKk0H, OOBACHITH CTPYKTYPY U MHPOPMAIIKIO, KOTOPYIO HECET
[Tepnonuueckas cucrema xumuueckux 3seMenToB /. 1. Menneneera

PAacCKpBIBaTh CMBICI 3aKOHA aTOMHO-MOJIEKYJISIPHOU TEOPUU

packpbiBaTh cMmbIch [lepuoanueckoro 3akona JI. 1. Menaeneena

COCTaBJISITh CXeMbI cTpoeHus aToMoB nepBbix 20 B [lepuonnyeckoii cucteme /1. 1I. Menneneesa

ONMCHIBATh CTPOCHHE aTOMOB XUMHUYECKUX 3eMeHTOB Ne 1-20 u 26 u oTtoOpakaTh UX C MOMO-
LIBIO CXEM

00BACHATH 3aKOHOMCPHOCTU U3MCHCHUA CTPOCHHA aTOMOB, CBOICTB 2JICMCHTOB B npeaciax Ma-
JIBIX TIICPHUOJ0B U I''IaBHBIX IMOATPYIIT

XapaKTepU30BaTh XUMHUECKHE AIEMEHTHI (OT BOJOPOA 0 KalbIMs) HA OCHOBE UX TOJOKEHUS B
nepuoanueckoi cucreme 1.1, MenneneeBa u 0coOOEHHOCTEN CTPOCHUS MX aTOMOB

PacCKpbIBaTbL CMBICJI MOHITUM: «XUMHUYECKast CBA3b», «QJICKTPOOTPUIATCIILHOCTL>

TepMHUHOIOTMYECKHUIT AUKTAHT

OMpEaACIIATb BU XUMHYECKOH CBSI3H B HEOPTaHUYCCKUX COCTUHCHUAX

M300paxaTh CXeMbI CTPOCHHUS MOJIEKYI BEIIECTB, 00pa30BaHHBIX Pa3HBIMH BUJAMH XUMUYECKHIX
CcBA3EH

ONpCACISIThL BAJICHTHOCTb aTOMA 3JICMCHTA B COCAMHCHUAX

COCTaBJIAITH (hOPMYJIbI OWHAPHBIX COCAMHEHUI

CamocrosiTenbHas paboTa
KonrponsHas pabora

OOyuaronuiics HOIYyYUT BO3MOXKHOCTh HAYYUTHCA

13




Pasnen (Tema)
NPOrpamMMbl

IIpenmeTHble pe3yJIbTaThI

®opMbI KOHTPOJIA TEKYLIEro
KOHTPOJISA YCIIEBAEeMOCTH

XapaKTCpU30BaTh BCHICCTBA IO COCTAaBYy, CTPOCHHIO U CBOﬁCTBaM, YCTaHaBJIMBATb NPUYHUHHO-
CJICACTBCHHBIC CBA3U MCXKAY NaHHBIMU XapaKTCPUCTHKaAMU BEIICCTBA

0CO3HABaTh 3HAYCHUE TCOPETUICCKUX 3HAHWUM 110 XUMUH JIA HpaKTquCKOﬁ JCATCIIBHOCTH Y€JI0-
BCKa

IPHUBOJNUTE IIPUMEPHI BIMSHUS PaIHOAKTUBHBIX M3JIYUYCHHH Ha JKUBBIE OPraHU3MbBI Ha IPUMEPE
Yenabunckoit odnactu

IIpocThie BemecTBa
6 yacoB

IIpocThie Beme-
CcTBa
8 kiacce
6 uacos

OOyuarouiics HayuuTcs

XapaKTCPU30BaATh IMOJOKCHUC MCTAJIOB U HCMCTAJLJIOB B HepnoanquKoﬁ CHUCTEME JJICMCHTOB,
CTPOCHUC UX ATOMOB U KPUCTAJLJIOB, 06H_[I/Ie q)HSquCKI/IC 1 XUMHUYECKHE CBOMCTBA

OnpeaACIATh MPUHAAJICIKHOCTE BCUICCTB K OMPCACICHHOMY KJIaCcCy COCIUHCHHI

ONMCHIBATh CBOMCTBA TBEPABIX, XUIKUX, F33006pa3HI)IX BCIICCTB, BBIACIAA HX CYIICCTBCHHBIC
IMPU3HAKH

KJIacCU(UITUPOBATh MPOCTHIE (METAIIBI, HEMETAJLIbI, OJIAarOPOJIHBIE Ta3bl)

O0OBACHATH MHOFOO6paBI/Ie MPOCTHIX BCIICCTB SABJICHUCM AJIJIOTPOIIUU U YKA3BIBATH €€ IIPUYINHBI

TepMHUHOIOrMYECKHUIT AUKTAHT

PacCKpbIBaTb CMBICJI 3aKOHA ABOI‘&Z[pO

BBIYUCIISATh KOJIMYECTBO, 00BEM MIIM MacCy BEIIECTBA 10 KOJIUYECTBY, 00bEMY, Macce pearecHTOB
WJIM IPOJYKTOB pEeaKIuU

IPUBOJIUTH IPUMEPHI MECTOPOKIEHHM MOJIE3HBIX UCKOMAEMbIX B PETMOHE, TOKA3bIBaTh POJIb aH-
TPOIIOTEHHOTO (haKTOpa B 3arpsA3HEHUH OKPYXKaroIe cpe/ibl NpeAnpuaTusiMu Ypana

CaMocTrosTenpHas pa60Ta

OO0yuaromuiiCs MOTYYUT BO3MOKHOCTh HAYUUTHCS

XapaKTCpU30BaTh BCHICCTBA IO COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHAaBJIMBATh NPUYIUHHO-
CJICACTBCHHBIC CBA3U MCXKIY NaAHHBIMU XapPaKTCPUCTHUKAMU BCIICCTBA

HNCITIOJIB30BATH HpI/I06peTCHHBIe 3HAHUSA OJIA SKOJIOTI'MYCCKU FpaMOTHOFO IIOBCICHUA B Opr)KaIO-
e cpene
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Pasnen (Tema)

IIpenmeTHble pe3yJIbTaThI

®opMbI KOHTPOJIA TEKYLIEro

NPOrpamMMbl KOHTPOJISI YCIIEBAeMOCTH
00BEKTHBHO OLIEHUBATH MH(POPMAIIMIO O BEIIECTBAX U XUMHUUECKUX IMpoIeccax
OCO3HAaBaTh 3HAYECHUE TEOPETUUECKUX 3HAHUU 110 XUMHUHU JUJIS IPAKTUYECKOU JESTEIIBHOCTH Yes0-
BEKa
CpaBHUBATh MPUPOAHBIE ocobenHocTH KOxHOro Ypana u ycnoBus GopMupOBaHUS M COXPAHEHUS
MIOJIE3HBIX HCKomaeMbIX Ha OxHoM Ypane
IPOBOJUTH PACUYEThI 10 XUMHUECKUM (POPMYJIaM U YPaBHCHHSIM:
— c ucnons3oBanueM npasuia [ eii-Jlroccaka 06 00beMHBIX OTHOIICHUSAX Ta30B
— C UCHOJIb30BaHUEM MOHATUHN «KMOJIbY, KMMOJIbY, 4MCI0 ABOrajipo»
CoeguHeHus1 XUMUYECKHX 3JIEMEHTOB
14 yacoB
Coenunenus OO0yyaromuiics Hay4YuTCs
XHMHYECKHX Ha3bIBATh COCJMHEHNUS N3YYEHHBIX KJIIACCOB HEOPraHUYECKUX BEIIECTB TepMUHOIOrMYECKUI AUKTAHT
3JIEMEHTOB XapaKTepu30BaTh (HM3MICCKHE U XMMHUCCKUE CBOWCTBA OCHOBHBIX KJIACCOB HeOpraHmveckux Be- | KoHTponpHas pabora
8 knacc LIECTB: OKCUJOB, KUCIIOT, OCHOBAaHUH, COJIEH
14 uacos ONPEAENISATh NPUHAICKHOCTh BEHIECTB K ONPEACICHHOMY KJIACCy COEAMHEHMI

KJIacCU(DUITUPOBATh CIOKHBIE BelIecTBa (OMHAPHBIE COCIUHEHHMS, B TOM YHCJIE U OKCHJbBI, a TaK-
K€ TUIPOKCUJIBI — KHUCIIOTHI, OCHOBaHUS, aM()OTEPHBIE THAPOKCUIBI M COJIN)

COCTaBJISITH ()OPMYJITBI HEOPTAHMUECKUX COSTMHEHUN N3YYCHHBIX KJIACCOB

XapaKTCPU30BATh (l)I/I3I/I‘leCKI/Ie 1 XMUMHUYECKHE CBOMCTBA BOIbI

COCTaBJISATh GOPMYJIbl OMHAPHBIX COETMHEHUN

XapaKTCPU30BaATh B3AUMOCBA3b MCIKY KJIACCAMH HCOPTraHNYCCKUX COE€IUHEHUI

COCTaBJIATH q)OpMy.]'II)I OKCHUA0OB XUMUYCCKHX 3JICMCHTOB U COOTBETCTBYIOIINX UM T'HJIPOKCHIOB

ONMpCACIIATh CTCIICHb OKUCJICHUSA aTOMa 3JICMCHTA B COCAUHCHU

ONpCACISITL BAJICHTHOCTb aTOMA 3JICMCHTA B COCAMHCHUAX

3aMUChIBaTh CTPYKTYpHbIE (DOPMYJIBI MOJEKYISPHBIX COCAMHEHUNH U (OpPMYNIbHBIE €IUHUIIBI
MOHHBIX COCIMHEHMM 110 BAJICHTHOCTH, CTEIICHSIM OKUCIICHUS WIH 3apsiiaM HOHOB

XapaKTepu30BaTh 3aBHUCHUMOCTh (PM3MUECKHUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUIMUECKOH pe-
HIETKU

XapaKTEPHU30BaATh B3AMMOCBA3b MCXKY KJIaCCaMH HCOPTraHNMYCCKUX COGI[I/IHGHI/Iﬁ

PAaCKpbIBATL CMBICJI ITOHATUA «PaCTBOP»

IPOM3BOUTh XMMHUYECKHE PAacyeThl C UCIOJIb30BAHUEM IOHATUH «MaccoBas JOJs BELIECTBA B
CMECH», «KOJIMUECTBO BEIIECTBA», «MOJISIPHBIA 00BbeM» 10 (popMyliaM M ypaBHEHHSIM PeaKIUi
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Pasnen (Tema)
NPOrpamMMbl

IIpenmeTHble pe3yJIbTaThI

®opMbI KOHTPOJIA TEKYLIEro
KOHTPOJISA YCIIEBAEeMOCTH

NPUBOIUTH MPUMEPHI MECTOPOXKICHUH Py YEPHBIX M I[BETHBIX METAUIOB B YensaOMHCKON 006ma-
CTU

BBIYHCIIATH MACCOBYIO JIOJIO PACTBOPEHHOT'O BEIIECTBA B PACTBOPE

pacro3HaBaTh OINBITHBIM ITYTEM PAcTBOPBI KUCIOT M IIEJI0YeH MO U3MEHEHHUIO OKPACKU MHIUKA-
TOpa

MMPOBOAWUTDH ONBITHI, IIOATBCPKAAOIINC XUMHUYCCKUC CBOMCTBaA HN3YUYCHHBIX KJIAaCCOB HCOPraHU4C-
CKHX BCIIICCTB

coOiroaaTh npasuiia 0€30MacHON paboThI IPU MPOBENEHNUN OINBITOB

IIOJIB30BATbhCA J'I8.60paTOpHLIM O60py,[[0BaHI/IeM n HOCYHOﬁ

JlabopaTopnasi paGora
«Omnpenenenue pH pacTBopoB Kuc-
JIOTBI, LEJIOYH U BOABI»

Jlaboparopnasi padora
«KauecTBeHHasi peakius Ha yrie-
KHUCJIBII ra3y»

OOyuaronuiics NOIyYUT BO3MOXKHOCTh HAYUUThCS

BBIJIBUTaTh U IPOBEPATH IKCHEPUMEHTAIBHO TMIIOTE3bl O XMMUYECKHX CBOMCTBAaX BELIECTB HA
OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XUMHUECKUE PEaKIUH, O XapaKTepe
Y IPOJIYKTaX PA3NIMYHBIX XUMHUYECKUX PEAKIINN

XapaKTCpU30BaTh BEHICCTBA IO COCTABY, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJINBATh NPUYIUHHO-
CJICACTBCHHBIC CBA3U MCXKAY NAHHBIMU XaPAKTCPUCTHUKAMU BCIICCTBA

pa3ianyaTh XUMUYECKHUE OOBEKTHI (B CTATUKE):

— XUMHYECKHE JIEMEHTHI U MTPOCThIE BELIECTBA

— MeTaJlJIbl U HEMETAJIJIbl U XapaKTepU30BaTh OTHOCUTENBHOCTh MPUHAITICKHOCTH TaKUX 00b-
€KTOB K TOW MJIM UHOU TpyIIe

— OpraHUYeCKHE U HEOPTaHUUYECKUE COCTUHEHMS

— THAPOKCHUABI (KUCIOPOACOAEpKAaIle KUCIOThl, OCHOBaHUS, aM(pOTEPHBIE THIPOKCH/IbI)

— OKCHJIBI HECO0JIEOOpa3yroIue 1 cojeoOpasyromue (KUCIOTHBIE, OCHOBHBIE, aM(OTEPHEIE)

— CHCTeMaTHYeCKHe U TPUBUAJIbHbIE TEPMUHBI XUMUYECKON HOMEHKJIATYphI

— 3HAKOBYIO CHCTEMY B XUMUU (3HAKH U (GOPMYIIbI, HHAEKCH U KO3()(PUIIMEHTHI, CTPYKTYPHbIE
U MOJIEKYJIIpHBbIE (POPMYJIbI, MOJIEKYJISIPHBIE YpaBHEHHs peakluidi, 0003HAUEHUsI CTETIEHU OKHC-
JeHus B GopMysie XMMUYECKOTO COEIMHEHMS])

HCII0JIb30BAaTh HpI/IO6peTeHHLIe SHaHUA JJIA SKOJOTUYCCKU I'PaMOTHOI'O IMMOBEACHHUA B OKPYXKaro-
e cpene

COOTHOCHTb:
— MeTajl, OCHOBHBIN OKCHJI, OCHOBAHHE, COJIb
— HEMeTaJlI, KUCJIIOTHBIM OKCHJ, KHCIIOTa, COJTb
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Pasnen (Tema)
NPOrpamMMbl

IIpenmeTHble pe3yJIbTaThI

®opMbI KOHTPOJIA TEKYLIEro
KOHTPOJISA YCIIEBAEeMOCTH

— CTpPOCHHE aTOMa, BHUJ XUMHUYECKOW CBSI3U, THI KPUCTAIIMYECKOW PEIIETKH M (PU3NYECKHE
CBOMCTBA BeEIlECTBA

— HaXO0XJICHHE 3JIEMEHTOB B IIPUPOJIC U IPOMBIIIUICHHBIE CIIOCOOBI UX TTOJTYICHUS

— HE00XOJIUMOCTh XUMHUYECKOTO TIPOU3BOJICTBA M TPEOOBAHUI K OXPAaHE OKPYKAFOIIEH CPEIbI

- HCO6XOI[I/IMOCTB HpI/IMCHeHI/ISI COBpeMCHHBIX BCIICCTB U MaTepI/IaHOB 158 Tpe6OBaHI/ISI K c6e-
PEKEHUIO 3I0POBbBS

UCIIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIe KOMIIETEHIIMH MIPHU BHITIOJTHEHUH MPOEKTOB U y4eOHO-
MCCJICIOBATEIILCKUAX 3a/1a4 110 M3YYCHHUIO CBOWCTB, CIIOCOOOB IMOYYCHHS W Paclio3HaBaHUS Be-
IIECTB

00BEKTUBHO OLCHMUBATDH I/IH(l)OpMaHI/IIO 0 BCHICCTBAX U XUMHUUYCCKUX ITPpOIECCax

KPUTUYECKH OTHOCHUTBCS K TICEBIOHAYYHOH MH(OpManuu, HeJOOPOCOBECTHOM peKiiaMe B Cpell-
CTBaxX MaccoBOW MH(OpPMAITUU

0CO3HAaBaTh 3HAYCHUC TCOPECTUICCKUX 3HAHUM 10 XUMUH JUIA HpaKTH‘ICCKOﬁ JACATCIIBHOCTH Y€I0-
BCKa

CO31aBaTb MOJCIIN U CXCMBI JJI PCHICHUA y‘-IG6HI>IX 1 IMO3HaBaTCJIbHbBIX 3aJa4

HN3meHeHus1, NPOUCXOASIIHE C BelleCTBAMH
12 yacoB

HN3meHnenus,
npoucxoasimme ¢
BellleCTBAMH
8 kiacce
12 yacos

OOyuaronuiics HayuuTcs

PacKpbIBaTh CMBICII 3aKOHOB COXpPAaHEHHUS MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM Teopun

COCTAaBJIATH YPABHCHHUA XUMHUYCCKUX peaKuHﬁ

q)OpMy.]'II/IpOBaTB OCHOBHBIC ITOJIOKCHUSA aTOMHO-MOJICKYJIAPHOTO YYCHHS

PacKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX MOHATHM «BAJICHTHOCTB», «XUMHUUYCCKAA PCAKIUI,
HCIT0JIB3Ys 3HAKOBYIO CUCTEMY XUMUU

ONpCACIIAATh TUII XUMHUYCCKHUX pCaKLII/Iﬁ

HAa3bIBATh MNPU3HAKHU U YCIOBUA MPOTCKAHUA U MMPCKPAICHUA XUMHUYCCKUX peaKHI/Iﬁ

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIUHN 1TO PA3JIMYHBIM IIPU3HAKAM

BBIABJIATH IPHU3HAKW, CBUJACTCIBCTBYIOIIHUE O IMPOTCKAHUHA XUMHYECKOMN PC€aK MpH BBIMTOJIHE-
HHUHM XUMHUYCCKOI'O OIIbITa

COCTaBJISITh YPaBHEHUS] XUMUYECKUX PeaKuil

PacKpbIBaTh CMBICI MOHSATUHN «TEIIOBOM 3(pPeKT peaknny», «MOJISPHBINA 00bEM»

MNPUBOAUTE NPUMEPBI TPAKTUYICCKOTO UCIIOJIB30BAHUSA XUMHWYCCKUX 3HAHUM 0 XUMHYECKHUX SIBJIC-
HUAX U 3aKOHax

CamocrosiTenbHas padboTa
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Pasnen (Tema)
NPOrpamMMbl

IIpenmeTHble pe3yJIbTaThI

®opMbI KOHTPOJIA TEKYLIEro
KOHTPOJISA YCIIEBAEeMOCTH

(c yaerom HPDO Yensibunckoii obaactu)

M0JIb30BATHCS J1A0OPATOPHBIM 000PYAOBAHUEM U TIOCYI0M

coOiroaaTh npaBuia 6€30MacHoi paboThI IPU MPOBEICHUN OIBITOB

JlaGoparopHasi pabdora
«3aMeleHie Meau B pacTBOpE
xyopuaa meau(Il) sxenezom»

BBIUHUCIIATh KOJIMYECTBO, 00BbEM MJIM MAaccy BELIECTBA 110 KOJIUYECTBY, 00bEMY, MACCE PEAreHTOB
WJIU IIPOJAYKTOB pEaKIUU

KonTponbnas pabota

OO6yyaromuiics MOJIy4uT BO3MOKHOCTh HAYUUTHCS

0CO3HAaBaTh 3HAYCHUC TCOPETUICCKUX 3HAHUM 10 XUMUH JUIA HpaKTH‘ICCKOﬁ JACATCIIBHOCTH Y€CI0-
BCKa

OMPENIEATh BO3MOXKHOCTh MPOTEKAHUS XMMHYECKUX PEaKIMi HA OCHOBE JJIEKTPOXUMHUYECKOTO
psiaa HanpsHDKeHU!

METAJIJIOB, Psiia AJNEKTPOOTPULATEIbHOCTH HEMETAIIIOB, TaOJUIBl PACTBOPUMOCTU U C YUYETOM
YCIIOBUH MX MPOBEICHUS

COOTHOCHUTH:
— JK30TCPMUUCCKHEC PCAKIIUU U PCAKIIUN I'OPCHUA
— KaTaJIUTHUYCCKUC U (bepMeHTaTI/IBHBIe pCaKknnn

OOBSCHSATH U OLIEHHWBAThH POJIb KaTaIU3aTOPOB B TEPMUUECKONH 00pabOTKE METAIJIOB U CIJIaBOB Ha
npeanpusTusix Yens6uHckoil obmactu

IIPOBOAMTD PAcUeThl IO XUMUYECKUM (OpMYJIaM U YPaBHEHMSIM:

— 110 IPUTOTOBJIEHUIO PACTBOPA C UCIIOIB30BAHUEM KPHUCTAILJIOTUIPATOB;

— M0 HaxO0XJEHUIO JOJU BbIXOJA NPOJAYKTa PEAKUUU MO OTHOLIEHUIO K TEOPETUYECKH BO3-
MO>XHOMY;

— ¢ ucnoab3oBaHueM npasmia ['eit-Jlroccaka 06 00bEMHBIX OTHOIIICHUSX Ta30B;

— C UCHOJIb30BaHUEM MOHATUHN «KMOJIbY, «KMMOJbY, «IUCIIO ABOTaApPOY;

— M0 TEPMOXUMHYECKUM YPaBHEHUAM PEaKIIUU

IIpakTukym 1. «Ilpocreiiue onepanuy ¢ BemecTBOM»
4 yaca

IIpakTukym 1.
«IIpocreiimmue
onepanyu ¢ Be-
EeCTBOM
8 kiracc

OOyuaronuiics Hay4uTcs

coOiroaaTh npasuiia 6€30MacHoi paboThl MPU MPOBEICHUH OIBITOB

MOJIb30BAThHCS JTA00PATOPHBIM 000PYAOBAHUEM U TIOCYIOH

pPacKpbIBAaTh CMBICI MIOHSTHUS «PACTBOP»

IMPOBOANTH XHUMHYCSCKHI OKCIICPUMEHT C HCYKOCHHUTCIIbHBIM CO6J'IIO,I[6HI/IGM IMpaBUJI TCXHUKHU 0e3-

IIpakTuyeckas padora

Ne 1

«Jlaboparoproe oOopyaoBaHUE W
npuemsl oOpamieHuss ¢ HuM. Ilpa-
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Pasnen (Tema)

IIpenmeTHble pe3yJIbTaThI

®opMbI KOHTPOJIA TEKYLIEro

MPOrpamMMBbl KOHTPOJISA YCIIEBAEeMOCTH
4 waca OMACHOCTH: BuIa 0e30macHO paboThl B XMMHU-
— 0 YCTaHOBJICHUIO KAYECTBEHHOI'O U KOJIMYECTBEHHOI'O COCTAaBa COCIUHEHUS 4ECKOH 1abopaTtopum»
— IIPH BBIIOJHEHUHU UCCIIEIOBATEILCKOIO IPOCKTA HpaKTH'leCKaﬂ paﬁoTa
— B JIOMAIIIHUX YCJIOBUSIX Ne 2
IPUTOTOBJIATE PACTBOPHI C OIPEAEICHHON MaCCOBOM JI0JIEH PACTBOPEHHOIO BEIIECTBA O‘IfICTKa 3arpA3HEHHON TOBApeH-
HOM conu
IIpakTnyeckas padora
Ne 3
[IpusHaku nOpoTEKaHUs XHUMHUYeE-
CKHUX peaKIuit
IIpakTnyeckas padora
Ne 4
[IpuroTroBnenue  pacTBOPOB  C
OMpENICIICHHOW MacCOBOM  JIOJIEH
pPAcTBOPEHHOI'0 BEILECTBA
OO0yuarouuiics NOJYyYUT BO3MOXKHOCTh HAYUUTHCS
XapaKTepu30BaTh BEIECTBA 10 COCTaBY, CTPOEHUIO M CBOMCTBAM, YCTaHABIMBAThb MPUYMHHO-
CJIEICTBEHHBIE CBSA3M MEKIY JAHHBIMU XapaKTEPUCTUKAMM BELLIECTBA
OCO3HABaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUM 10 XUMHH JJIs IPAKTUUYECKON NEATEIBHOCTH Y€TI0-
BEKa
PacrBopenne. PacTBopbl. CBOMCTBa PACTBOPOB 3JICKTPOJIUTOB
18 yacos
PacTBopenue. OOyuaromuiics HayduTcs
PacTBopbl. PacKpbIBaTh CMBICI MOHATUN «HOH», «KAaTHOH», AHHOH», QJIEKTPOIMUTBI», «HEIICKTPOIUTH», | CaMocTosiTeIbHAsA padoTa

CBoiicTBa pac-
TBOPOB 3JIeK-
TPOJINTOB
8 kJacce
18 yacos

(QIICKTPOJUTHYCCKAA AUCCOLUAHNA», KOKUCITUTECIIbY, «CTCIICHb OKUCIICHUA» «BOCCTAHOBUTCIIB),
«OKHCJICHHUEC)», KBOCCTAHOBJICHHEC)

PaCKpbBIBATHL CMBICJI TCOPHUUN BHCKTpOHHTHqCCKOﬁ JAucconuranm

(GhOpMYITUPOBATh OCHOBHBIE TIOJIOKECHHST TEOPUHU IEKTPOIUTUUECKON AUCCOIMAIIII

O0OBSICHATH CYITHOCTH MPOIECCa MIEKTPOTUTUUECKON AUCCOIMAIINK M PEAKIIi HOHHOTO 0OMEHa

COCTaBJIATh YPABHEHHUS JIEKTPOJIUTUYECKON TUCCOLMALMN KUCIIOT, HIEJIOYEH, CONEN

COCTaBJISITh YPaBHEHUS PEAKIM C yYaCTHEM AJIEKTPOJIMTOB B MOJIEKYJIIPHOM U MOHHOM BUJaX

OonpeaAC/IsITb OKUCIMUTCIIb 1 BOCCTAHOBUTCIIb

COCTABJIATE YPABHCHUSA OKHCJIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ C MOMOIIBIO METOAA 3JICK-

JlnarHocTuyeckasi KOHTPOJIbHAA
padora
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Pasnen (Tema)
NPOrpamMMbl

IIpenmeTHble pe3yJIbTaThI

®opMbI KOHTPOJIA TEKYLIEro
KOHTPOJISA YCIIEBAEeMOCTH

TPOHHOTO OanaHca

COCTABJIATH IMOJIHBIC U COKPAIICHHBIC HOHHBIC YPABHCHUA PCAKIINN obMeHa

ONpeaAcCIsATh BOSMOKHOCTD ITPOTCKAHW A peaKquI HOHHOI'0 0OMeHa

MOKA3bIBaTh POJIb AHTPOIIOTCHHOTO (aKTOpa B 3arpsA3HEHUU OKPYKAIOMIEH Cpeabl MPEAPUsTH -
mu FOxxHoro Ypaia

KJIaCCI/I(bI/II_II/IpOBaTL XUMHUYCCKUC PCAKIIUHU ITO PaA3JIMYHBIM IIPU3HAKAM

IIOJIB30BATbhCA J'I8.60paTOpHLIM O60py,HOBaHI/IeM u HOCYI{Oﬁ

coOiroaaTh rpaBuiia 0€30MacHoi padoThI IPU MPOBEIECHUN OIBITOB

JlaGoparopHasi pabora
«B3aumopeiictBue coiedl ¢ cois-
MU»

OO0y4armMiics MOJYYUT BO3SMOKHOCTh HAYYUTHCS

BBIABHUI'aTb U IMPOBCPATH SKCIICPHUMCHTAJIBHO THIIOTEC3bI O XUMHUYCCKHX CBOMCTBaxX BENISCTB Ha
OCHOBC X COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIIaTb B XUMHWYCCKUEC PCAKLIUH, O XapaKTEpPC
U IPOAYKTAX PA3JIMYHBIX XUMHUYCCKHUX pCaKI_[I/Iﬁ

XapaKTEpU30BaTh BEIICCTBA IIO COCTAaBYy, CTPOCHHUIO U CBOﬁCTBaM, YCTaHABJIMBATb NPUYHUHHO-
CJIICACTBCHHBIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA

COCTAaBJIATb MOJICKYJISIPHBIC U ITIOJIHBIC NOHHBIC YPABHCHUSA 110 COKpPAICHHBIM NOHHBIM YPAaBHCHHU-
M

BBIJACIIAITE CYIICCTBCHHBIC 0abHEOJIOTHUECKHE CBOMCTBA BOJHBIX pCCYpPCOB HA IOxnaOM Ypane

pa3nu4aTh XMMHYECKHE OOBEKTHI (B JUHAMUKE):
— (¢u3nYecKue 1 XUMHUYECKHE CTOPOHBI IPOIIECCOB PACTBOPEHUS U JUCCOLMALIUI
— OKHCIUTEIbHO-BOCCTAHOBUTENbHBIC PEaKIIUH U PEaKLMU OOMeHa
— CXEMBI U YPaBHEHMSI XUMHUYECKUX PEaKLUi

COOTHOCHUTH:
— JK30TCPMUUCCKHUEC PCAKIIMU U PCAKIUU IT'OPCHUA
— KaTaJIUTHUYCCKUC U (I)epMCHTaTI/IBHBIe pCaKknn

pa3nn4aTh XUMUYECKHE OOBEKTHI (B CTaTUKE):

— 3HAKOBYIO CHCTEMY B XUMUU (3HAKU U (HOPMYJIIbI, HHAEKCH U KOA()(PUIIMEHTHI, CTPYKTYPHbIE
U MOJIEKYJISIpHBbIE (POPMYJIbI, MOJIEKYJISIPHbIE U MOHHBIE YPAaBHEHUS peaklui, OJHbBIE U COKpa-
IIICHHbIE
VOHHBIE YpaBHEHUs peakluii, 0003HaueHMs 3apsiAa HOHA B POpMyJie XUMUYECKOTO COETMHEHHUS)

MMPOTrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MPOSABIIATL OKUCIIUTCIIBHBIC WM BOCCTAHOBUTCIILHBIC
CBOMCTBA C YUE€TOM CTEIICHEH OKUCIICHHS 9JIECMCHTOB, BXOAIIHUX B €I'0 COCTaB
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Pasnen (Tema)

IIpenmeTHble pe3yJIbTaThI

®opMbI KOHTPOJIA TEKYLIEro

NPOrpaMMblI KOHTPOJIsl yCIIeBAEMOCTH
COCTaBJISITh YPABHEHUS peaklUii, COOTBETCTBYIOIIUX IOCIEN0BATEIILHOCTH IPEBPAIICHUNH HEOP-
TFaHUYECKHX BEILECTB pa3IMYHbIX KJIACCOB
UCIIOJIb30BaTh MPHOOPETEHHBIC KIIIOUEBbIE KOMIIETCHIIMHU MPH BBIOJHEHUH MPOEKTOB U y4eOHO-
UCCIIEI0OBATEIbCKUX 3a/1a4 [0 U3YyYEHHMIO CBOMCTB, CIOCOOOB IMOJIy4EHHs] M paclio3HaBaHMs Be-
1IECTB
AQHAJIN3UPOBATh COCTAB BOJHBIX PECYPCOB PETMOHA M OCHOBHBIE TEXHOI'CHHBIE 3arpsI3HUTENN Ha
tepputopuu YenssOnHcKon 06acTu
IPOBOJUTH PACUYETHI 10 XUMHUECKUM (POpMYyJIaM U ypaBHEHHSIM:
— 110 IPUTOTOBJICHHUIO PACTBOPA C UCHOJIb30BAHUEM KPUCTAJIOIMIPATOB
IIpakTHKYM CBOWHCTB 3/1eKTPOJIHUTOB
2 yaca
IIpakTUKyM OOyuaronuiics Hay4uTcs
CBOICTB J1eK- | coOII0AaTh NpaBuiia 6€30MacHOl paboThl IPU MPOBEIEHNUN OIBITOB IIpakTnyeckas padora
TPOJIUTOB 110JIb30BAThCs 1a0OPATOPHBIM 000PYAOBAHUEM U TIOCYI0M Ne 5
8 kiace BBINOJIHATH 0003HAYEHHBIE B IIPOTPAMME IKCIIEPUMEHTBI, PACIIO3HABATH HEOPraHMJYeCcKue Bele- | Peakiuu HoHHOro oOMena
2 yaca IIpakTnyeckas padora

CTBa IO COOTBCTCTBYIOIIUM ITpHU3HAKaM

Ne 6

Perienue skcriepuMEHTATBHBIX 3a-
nad 1o teMe «OCHOBHEIE KIIACCHI
HEOPTraHUYECKUX COCTUHCHUIY

OO0yuaromuiicst MOJYYUT BO3MOKHOCTh HAYUUTHCS

HCII0JIb30BaTh HpI/IO6peTeHHI>Ie SHaHUA I 3KOJOTUYCCKU I'PaMOTHOI'O IMMOBEACHHUA B OKPYXKaro-
ien cpene

MMPOBOANTH XHUMHYCSCKHI OKCIICPUMEHT C HCYKOCHHUTECIIbHBIM CO6J'IIO}IGHI/IeM IMpaBUJI TEXHUKHU 0e3-
OIIaCHOCTH:

— II0 YCTAaHOBJICHHIO KAU€CTBCHHOI'O U KOJIMYECCTBCHHOT'O COCTaBa COCAMHCHUA

— IIPH BBIITOJHECHHHU UCCICA0BATCIBCKOIO IMTPOCKTA

— B JOMAIIHUX YCJIOBHUAX

WCIIOJIH30BaTh MPHOOPETCHHBIC KIIIOUEBBIE KOMITETEHIIMH TIPH BBIMOJIHEHUHU MPOEKTOB U y4eOHO-
HCCJICIOBATENILCKUX 3a/1a4 10 M3YyYCHHUIO CBOWCTB, CIIOCOOOB TOJYYCHHS U PACllO3HABAHUS Be-
IIECTB

BBIIBUT'AaTh U MPOBEPATH JSKCIIEPHUMCEHTAJIBHO THIIOTE3bBI O XUMHUYCCKHUX CBOMCTBaX BCIICCTB Ha
OCHOBC UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIIaTh B XUMHWYCCKUC PCAKIIUHU, O XAPAKTCPC
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Pasnen (Tema)
NPOrpamMMbl

IIpenmeTHble pe3yJIbTaThI

®opMbI KOHTPOJIA TEKYLIEro
KOHTPOJISA YCIIEBAEeMOCTH

Y IPOJIYKTaxX PAa3JIMYHbIX XUMUYECKUX PEAKIIUN

BBenenune. O0masi XapakTepuCTUKA XMMUYECKUX 3JIEMEHTOB U XuMu4yeckux peakunii. Ilepuoanuecknii 3axon u [lepuoagnyeckasi cucrema Xumu-

YeCKHX )JIeMEHTOB
JI.A. MenaeneeBa
11 gyacoB

Beenenne. O0-
masi XapakTepu-
CTHKA XMMHYe-
CKHX 2JIEMEHTOB
M XUMHYECKHX
peaxumuii. Ilepu-
oJUYeCKHii 3a-
KoH u [lepuoau-
yeckasi cHCTeMa
XHMHYECKHX
3J1IEMEHTOB
JILA. Menaeee-
Ba
9 kaacc
11 wacos

OOyuaronuiicss Hay9uTCs

XapaKTepu30BaTh XUMHUECKUE 3JIEMEHTHI (0T BOAOPO/A JI0 KAJbIIHsI) HA OCHOBE UX IOJIO0XKEHUS B
nepuoanueckoi cucreme .M. MenneneeBa u 0coOEHHOCTEN CTPOEHMSI UX aTOMOB

XapaKkTepu30BaTh (PM3MYECKUE U XUMUYCCKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX Be-
[IIECTB: OKCUJIOB, KHCJIOT, OCHOBAaHUM, COJICH

XapaKTCPU30BaATh B3AUMOCBA3b MCIKY KJIACCAMH HCOPTraHNYCCKUX COCI[I/IHGHI/Iﬁ

Ha3bIBaTh (1)aKTOpI)I, BJIMAIOIMC HAa CKOPOCTH XHUMHYISCKOMN pPCaKknuun

OOBSICHATH U OLEHUBATh POJIb KaTaIU3aTOPOB B TEPMUUYECKONH 00pabOTKe METAIUIOB U CIIJIaBOB Ha
npennpusaTusx Yensionuckoi obnactu

OOBSACHATH BIMSIHUE Pa3IMUHbIX ()AKTOPOB HA CKOPOCTh XUMUYECKUX PEaKIUil

KHaCCH(bHHHpOBaTB XUMHYCCKUC PCAKIUH 11O PA3JIMIHBIM IIPU3HAKAM

JuarHoctuueckass ~ KOHTpPOJIbHAS
pabora

KonrponsHas pabora

BBIABJIATH MPHU3HAKW, CBUJACTCIBCTBYIOIIHUE O MPOTCKAHUU XHUMHYISCKOM PCaKu MpPH BBINTOJIHC-
HHUHM XUMHUYCCKOI'O OIIBITa

MMPOBOAUTD OIBITHI, IOATBEPKAAOIINEC XUMHUYCCKUC CBOMCTBaA HN3YUCHHBIX KJIAaCCOB HECOpPraHU4YC-
CKHX BCIIICCTB

JlaGopartopnas pabota

OO0yuaromuiicst MOTYYUT BO3MOKHOCTh HAYUUTHCS

BbBIZIBUT'aTb W IIPOBCPATH SKCIICPUMCHTAJIBHO THIIOTE3bI O XUMHUYCCKUX CBOMCTBaX BEIIECTB Ha
OCHOBE€ HUX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIIaTb B XUMHUYCCKHUEC PCAKIIUU, O XapaKTEPEC
U IPOAYKTAX PA3JIMYHBIX XUMHUYCCKHUX peaKuHﬁ

XapaKTEpU30BaTh BCHICCTBA IO COCTaBy, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJIMBAaTh NPUUINHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XAPAKTCPUCTUKAMU BCIICCTBA

MMPOTrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MPOSABIIATL OKHCIHUTCIBHBIC HWJIM BOCCTAHOBHUTCIIBHBIC
CBOMCTBA C YUE€TOM CTEIICHEH OKUCIICHHUS 9JICMCHTOB, BXOIAIINUX B €I'0 COCTaB

COCTAaBJIATb YPABHCHUSA peaKL{Hﬁ, COOTBCTCTBYIOIIHX IMOCJICAOBATCIILHOCTU HpCBpaH_ICHI/Iﬁ HEOPp-
TaHNYCCKUX BCIICCTB pPa3JIMYHBIX KJIaCCOB

BBIJIBUTATh U MPOBEPSITH IKCIEPUMEHTAIBHO THUIIOTE3bI O pe3yibTaTaX BO3JEHCTBUS Pa3IMUHBIX
(bakTOpOB HA H3MEHEHHE CKOPOCTH XMMHUUYECKOM peakiuu

pa3anyaTh XUMHUYECKUE OOBEKTHI (B CTATHUKE):
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Pasnen (Tema)
NPOrpamMMbl

IIpenmeTHble pe3yJIbTaThI

®opMbI KOHTPOJIA TEKYLIEro
KOHTPOJISA YCIIEBAEeMOCTH

— CUCTEMaTHUYECKHE U TPUBUAJIbHBIE TEPMUHBI XUMUYECKON HOMEHKJIATYpHI;

— 3HAKOBYIO CUCTEMY B XUMHH (3HAKU U (POPMYIIbI, HHAEKCH U KOA(PPHUIIMEHTHI, CTPYKTYPHBIC
U MOJIEKYJISIpHbIE (POPMYIIbI, MOJEKYJSIPHbIC U MOHHBIC YPAaBHEHUS PEaKlWi, OJHBIE U COKpa-
IICHHBIC MOHHBIC YPABHEHUS PEAKIMH, TEPMOXUMHUECKUE ypaBHEHHUs, 0003HAUCHHS CTEICHH
OKHCJICHHUS U 3apsiia MOHA B (popMysie XUMUYECKOTO COeTMHEHNs)

0CO3HaBaTh 3HAYCHUC TCOPECTUICCKUX 3HAHUM IO XUMUH JUIA HpaKTquCKOﬁ JACATCIIBHOCTH 4Y€JI0-
BC€Ka

Metaniabl
14 gyacoB

MeTanibl
9 kjaacc
14 wacos

OO0yyaromuiicss Hay4YuTCs

XapaKTEPHU30BaTh B3AUMOCBA3b MCXKY COCTABOM, CTPOCHUEM U CBOMCTBaMM METAJIJIOB

ONMCHIBAThL CBOICTBA TBCPABIX BCUICCTB, BBIACIAA UX CYHICCTBCHHBIC NPU3HAKHN

IPUBOJIUTH IPUMEPHI MECTOPOKICHUI PYy/l YEPHBIX U LIBETHBIX METAJUIOB B 00JIaCTH, IPOU3BOJ-
CTBa YyTI'yHa M CTaJy, IBETHON MeTaiypruu B YenssOuHckoil obaactu

JaBaTh OOIIyI0 XapakTepUcTUKy 3iemeHToB I, II, A rpynn u oOpa3oBaHHBIX MUMHU MPOCTHIX Be-
IIECTB U BAXHEUIINX COCTUHEHUH (CTpOEHHUE, HAXOXKAECHUE B MIPUPOJIE, MOTydeHUEe, PU3NUECKUe
Y XMMHUYECKHE CBOWCTBA, IPUMEHEHHE)

OIMCBIBATH KOPPO3UIO METAJIJIOB U CITOCOOBI 3alllUThI OT HEC

pasynyaTh TUIPO-, TUPO- U IEKTPOMETALTYPIHIO U WILIIOCTPUPOBATh UX IMPUMEPAMH ITPOMBIIII-
JICHHBIX CIIOCOOOB MOJYYEHHUs METAJIOB

TepMI/IHOHOFI/I‘IeCKI/Iﬁ JUKTAHT

COCTAaBJIATH YPABHCHHUA XUMHUYCCKUX peaKIII/II\/'I

XapaKTCPpU30BaThb 3aBUCUMOCTDH (I)I/I3I/I‘-ICCKI/IX CBOIMCTB BEIIECTB OT THIIA KpHCT&J’IJ’IH‘lCCKOfI pe-
IMICTKH

COCTABJIATH MOJIHBIC 1 COKPAIIICHHBIC NOHHBIC YPABHCHUA PCAKIIUN oOMeHa

ONpCACIISATE OKHCINUTECIIbL U BOCCTAHOBUTCIIb

COCTABJIATH YPaBHCHHA OKHCIHUTCIbHO- BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

OOBSCHATH U OLCHUBATH POJIb YUCHBIX B Pa3BUTUC NPOMBIIIIJICHHOCTHU YensOuHCKOM 00macTu

OOBSCHSATH U OLIEHUBATDH POJIb KaTaIM3aTOPOB B TEPMUUECKONH 00pabOTKe METAILJIOB U CIJIABOB Ha
npeanpusTusix YensOuHckoil obmactu

CamocrosiTenbHas padoTa

OTIpPEeIATh BO3MOXKHOCTh MPOTEKaHMsI peaklluii HOHHOTO 0OMeHa

JlabopartopHnast pabota

OOyuaronuiics NOJyYUT BO3MOXKHOCTh HAYUUTHCS

BbIIBUT'aTh WU IMPOBCPATH SKCIICPUMCHTAJIBHO THIIOTEC3bl O XUMHUUYCCKUX CBOICTBaX BEIIECTB Ha
OCHOBC HMX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIIAaThb B XUMHNYCCKHEC PCAKIIUN, O XapaKTEpC
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Pasnen (Tema)
NPOrpamMMbl

IIpenmeTHble pe3yJIbTaThI

®opMbI KOHTPOJIA TEKYLIEro
KOHTPOJISA YCIIEBAEeMOCTH

Y IPOJIYKTaxX PAa3JIMYHbIX XUMUYECKUX PEAKIIUN

XapaKTE€pU30BaTh BEIICCTBA IO COCTaBy, CTPOCHHIO U CBOﬁCTBaM, YCTaHAaBJIMUBATL IIPHYUHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA

IMPOrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MPOSABIIATL OKUCIIUTCIIBHBIC WM BOCCTAHOBUTCIIbHBIC
CBOMCTBA C YU4€TOM CTEIICHEH OKHUCIICHUS 9JICMCHTOB, BXOJAIIIUX B €I'0 COCTAaB

COCTaBJIATh YPAaBHEHUS PEAKLHM, COOTBETCTBYIOUIUX IOCIEN0BATEIbHOCTH ITPEBPALLICHUI HEOP-
TFaHUYECKUX BEIIECTB Pa3JIMUHBIX KJIACCOB

HCIIOJB30BAaTh HpI/IO6peTCHHI)IC KJIFOYCBLIC KOMIICTCHIIMA IIPH BBIIIOJIHCHHUU ITPOCKTOB U y‘~I€6H0-
HCCICAOBATCIILCKUX 3a/lad IO U3Yy4YCHUIO CBOﬁCTB, cIoco0oB MNOJIYYCHHA U PACIIO3HABAHUS BC-
meCTB

BBIABIIATH 3aKOHOMEPHOCTH IIPUMEHEHHUS TUAPO- U IUPOMETAIUIYPIUYECKUX METOIOB IOIy4EHUs
[[BETHBIX METAJUIOB HA NpeAnpusaTHiIX YensOunckoit obmactu

00BEKTUBHO OLICHUBAThH PIH(i)OpMaI_II/IIO 0 BCHICCTBAX U XUMHWUYCCKUX IIPOHCCCAX

OTIpEeNeNATh MCTOUYHUKU XUMHUYECKOW HH(OpPMAIMH, MPEACTABIATh CIMCOK HH(POPMALMOHHBIX
pecypcoB, B TOM YUCII€ U HA HUHOCTPAHHOM $3bIKE, TOTOBUTh MH()OPMAIIMOHHBIN MPOAYKT U TMpe-
3€HTOBATh €T0

0CO3HaBaTh 3HAYCHUC TCOPECTUYCCKUX 3HAaHUM 0 XUMHUM JIJII HpaKTquCKOﬁ JACATCIIBHOCTH Y€JI10-
BCKa

KonrpomnsHas pabora

IIpakTukym 1. CBoiicTBa METAJVIOB M MX COCIUHEHMI
2 yaca

IpakTukym 1.
CpoiicTBa Me-
TAJJIOB M UX CO-
eTUHEeHMIl
9 kaacc
2 yaca

OOyuaronuiics Hay4uTcs

MMPOBOAWTH PCAKIIUH, IMMOATBCPKAAOIINC KaueCTBECHHEIM COCTaB PAa3JIMYHBIX BCUICCTB

CO6J'IIOI[E[TL IpaBujia Oe3oIacHoM pa6OTLI IIpH IMPOBCACHNU OIILITOB

MOJI30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U TTOCYI0M

BBINIOJIHATh 0003HAYCHHEIC B nporpamMme 3KCICPpUMCHTBI, PACIIO3HABATH HCOPTraHUYCCKHUEC BCILC-
CTBa IO COOTBCTCTBYIOIIUM ITPHU3HAKAM

[TpakTnueckast padora Nel
[TpakTuyeckas padora Ne2

OO0y4aromuiics MOTYYUT BO3MOKHOCTh HAYUYUTHCS

UCIIONIb30BaTh MPUOOPETEHHBIC 3HAHUS ISl DKOJOTHYECKH TPAMOTHOTO TOBEJEHUSI B OKPYXKalo-
e cpene

HCIIOJB30BaTh HpI/I06peTCHHBIe KJIIFOYCBBIC KOMIICTCHIIMHA ITPU BBIMMOJIHCHUN ITPOCKTOB U Y‘-ICGHO-
HCCIICOOBATCIIBCKUX 3aa4d IO U3Yy4YCHHIO CBOI>'ICTB, croco0oB IMOJIYYCHHA U pAaCIIO3HABaHUS BEC-
meCTB
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Pasnen (Tema)
NPOrpamMMbl

IIpenmeTHble pe3yJIbTaThI

®opMbI KOHTPOJIA TEKYLIEro
KOHTPOJISA YCIIEBAEeMOCTH

MMpOBOAUTH XUMHYSCKUI SKCHICPUMCHT C HCYKOCHUTCIIbHBIM CO6HIOI[CHI/I€M IMpaBUJI TCXHUKU 0e3-
OIIaCHOCTH.:

— II0 YCTAaHOBJICHHUIO KaUCCTBCHHOI'O XU KOJIMYCCTBCHHOT'O COCTaBa COCANHCHUA

— IIPHU BBIIOJHCHHHU UCCIICAOBATCIBCKOIO IMTPOCKTA

— B JOMAIIHUX YCIIOBUAX

BBIIBUT'aTh U IPOBEPATH SKCIICPUMCEHTAJIBHO T'MIIOTE3bI O XHMHUYCCKHUX CBOMCTBaX BCIICCTB Ha
OCHOBC HUX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIIaTb B XMUMHWYCCKHUEC PCAKLIUH, O XapaKTECPC
U IPOAYKTAX PA3JIMYHBIX XUMHUYCCKHUX pCaKI_[I/Iﬁ

Hemerayibl
25 yacoB

Hemeraiabl
9 kjaacc
25 yacos

OO0yyaromuiics Hay4YuTCs

XapaKTEPU30BaATh B3AUMOCBA3b MCXKY COCTABOM, CTPOCHUCM U CBOMCTBaMM HEMETAJIJIOB

JlaBaTh OOLIYI0 XapaKTepUCTUKY 3eMeHToB VII A rpynm, a Takke BOJ0poJa, KUCIOpoaa, a30Ta,
cepsl, pocdopa, yraepona, KpeMHHS H 00pa30BaHHBIX UMHU MPOCTHIX BEIIECTB U BAKHEUIINX CO-
€IMHEHUH (CTpoeHHe, HaXOXAECHUE B MPUPOJE, MOTydyeHue, GU3NYecKkue U XMMHUYECKHE CBOIi-
CTBa, IPUMEHEHHE)

COCTAaBJIATb YPABHCHHUA XUMHUYICCKUX peaKI_lI/Iﬁ

ONPENEIATh M0 XMMUYECKUM YPABHEHUSIM IPUHAJUICKHOCTh PEAKIM K ONPEIEICHHOMY THILY
WU BULY

ONMCHIBATh CBOMCTBA TBEPABIX, XUIKUX, F33006p33HI)IX BCIICCTB, BBIACIAA HX CYIHICCTBCHHBIC
IMPU3HAKH

paccMaTpuBaTh YCIOBUS (POPMUPOBAHUS M COXPAHEHHS IMOJIE3HBIX HMCKomaeMbix Ha OxHOM
Ypane

XapaKTepu30BaTh 3aBHUCHUMOCTh (PM3MUECKHUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUIMUECKOH pe-
HIETKU

TepMI/IHOHOFI/I‘IeCKI/Iﬁ JUKTAHT

COCTAaBJIATDH IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUA PCAKIINN obMeHa

OTPEeNATh BO3MOXKHOCTh MPOTEKaHUs peakliuii HOHHOTO 0OMeHa

MMPOBOAWUTH PCAKIINH, ITOATBCPIKAAOIINC Ka4yeCTBEHHBIN COCTaB Pa3JIMYHBIX BCUICCTB

[TpakTuueckast padorta Ne3

OTIpEeeNIATh C MOMOIIBIO KaUeCTBEHHBIX PEaKIUi XJIOpUI-, cylbdar- 1 kapOOHAT-aHUOHBI U Ka-
THOH aMMOHUS B PaCTBOPE

JlaGopartopHnas pabota

OMpeCaACIIATE OKHCIMTEIb U BOCCTAHOBUTCIIb

COCTAaBJIATH YPABHCHHUA OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/II‘/‘I

IMNPUMCHATE IHOHATHUA «OKHCJICHHE» W «BOCCTAHOBJICHHUC)» JJIA XAPAKTCPHUCTUKH XUMHUYCCKUX

KontponbHas padota
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Pasnen (Tema)
NPOrpamMMbl

IIpenmeTHble pe3yJIbTaThI

®opMbI KOHTPOJIA TEKYLIEro
KOHTPOJISA YCIIEBAEeMOCTH

CBOWCTB BEIIECTB

XapaKkTepru30BaTh (PU3MUECKUE M XUMHUYECKHUE CBOWCTBA IMPOCTHIX BEIIECTB: KHUCIOPOAa U BOJO-
pona

U3YYUTh MYTU TOJTYYECHUS KUCIOPOia Ha MpeanpusTHsix YensOnHcKoi obmactu

XapaKTEPHU30BaATh (bPIBI/I‘IeCKI/Ie 1 XMMHYECKHE CBOMCTBA BOJbI

pa3iaryaTh OCHOBHBIE TEXHOTEHHBIC HCTOYHUKH 3arpsi3HeHUs atMocdepbl UenssOnHCcKoli 001acTH,
BBIJICNIATH CYIIECTBEHHBIC MPU3HAKKA BUAOB 3arps3Huteneii (¢ yaetom HPDO Yensbunckoi 06-
JIacTH)

COCTAaBJIATb YPABHCHUSA BHCKTpOHHTquCKOﬁ Jucconnanmu KUcCJiIoT, menoqeﬁ, coJien

BBIUMCIIATH KOJIMYECTBO, 00BEM MJIM MAccy BEIIECTBa IO KOJIMYECTBY, 00bEMY, MACCE PEAreHTOB
WJIH TIPOJIYKTOB PEaKIuu

O0O0BSACHATDH M OLIEHUBATh POJIb YUEHBIX B Pa3BUTHE NPOMBbIILIEHHOCTH YensiOnHckol obnactu

TrPaMOTHO 00paIaThCs C BEMIECTBAMHU B TTOBCETHEBHOM KU3HU

OOyuaronuiics NOJIyYUT BO3MOXKHOCTh HAYUUThCS

BBIJIBUTaTh M IPOBEPATH JKCHEPUMEHTAIBHO TMIIOTE3bl O XMMUYECKHX CBOMCTBAaxX BELIECTB Ha
OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XUMHUECKUE PEaKIUH, O XapaKTepe
Y IPOJIYKTaxX Pa3IMYHbIX XUMUYECKUX PEAKIIUN

XapaKTCpU30BaTh BEHICCTBA IO COCTABY, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJIMBAaTb INMPHUYNHHO-
CJICACTBCHHBIC CBA3U MCKIAY NAHHBIMU XaPAKTCPUCTHUKAMU BCIICCTBA

MMPOTrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MPOSABIIATL OKUCIIUTCIIBHBIC WM BOCCTAHOBUTCIIbHBIC
CBOMCTBA C YUCTOM CTCIICHEH OKHCIICHHS 9JICMCHTOB, BXOAIINUX B €I'0 COCTaB

COCTaBJIATb YPABHCHUS peaKI.[HfI, COOTBCTCTBYIOIIHX ITOCJICAOBATCIILHOCTU npeBpameHHﬁ HEOD-
TaHNYCCKUX BCIICCTB Pa3JIMYHBIX KJIaCCOB

BBIIACIIATE CYIIICCTBCHHBIC 0abHEOJIOTHUECKIE CBOMCTBA BOIOHBIX PECYPCOB HA IOxHOM YPaHC

HCIIOJB30BaTh HpI/I06pCTCHHBIC KIIFOYCBBIC KOMIICTCHIIMN ITIPH BBIITOJIHCHHUU ITPOCKTOB U y"-IC6HO-
HCCIICOOBATCIIbCKUX 3aJad IO U3Yy4YCHHIO CBOI\/'ICTB, crmoco0oB MOJIYYCHHA U PAaCIIO3HABAaHUSA BEC-
meCTB

00BEKTHBHO OLCHHUBATH I/IH(i)OpMaIII/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITponEccax

0CO3HaBaTh 3HAYCHUC TCOPCTHUICCKUX 3HAHUM 110 XUMHUHM JJIs HpaKTI/I‘{eCKOﬁ JACATCIIBHOCTHU Y€I0-
BC€Ka

BBISABIISITH IPUPOJIHBIE 0cOOeHHOCTH YemsiOnHCKON 001acT U ycinoBust (OpMUPOBAHUS U COXpa-
HEHUS MPUPOJTHBIX 00beKTOB Ha FOxxHOM Ypaie

CO31aBaTb MOACIIN U CXCMBbI JJIsI pCHICHU A y‘ICGHBIX U ITO3HABATCIIbHBIX 3aJa4
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Pasnen (Tema)

IIpenmeTHble pe3yJIbTaThI

®opMbI KOHTPOJIA TEKYLIEro

MPOrpamMMBbl KOHTPOJISA YCIIEBAEeMOCTH

OTIpeNeNATh MCTOUYHUKM XUMHUYECKOW HH(OpMAIMK, MPEACTaBIATh CIHCOK HWH(OPMAIIMOHHBIX

pecypcoB, B TOM YUCIIE U HA UHOCTPAHHOM $3bIKE, TOTOBUTh MH()OPMAIIMOHHBIN MIPOAYKT U Mpe-

3€HTOBATh €TI0

IIOHUMAaTh HEOOXOAUMOCTh COOJIOACHUS MPEANUCAaHUN, MpeagaraéMblX B MHCTPYKLUSAX IO HC-

N0JIb30BAHHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHH U JIP.

IIpakTukym 2. CBoiicTBa coeANHEHUIT HEMeTAJVIOB
4 yaca
IIpakTukym 2. OO0yyaromuiics Hay4YuTCs

CsoiicTBa co-
eIUHEHHI HeMe-
TAJJIOB
9 kaacc
4 yaca

coOroaaTh npasuia 6€30MacHoOi paboThI IPU MPOBEICHUHU OTBITOB

MI0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBAaHUEM U TIOCYI0U

MMPpOBOAUTDH OIIBITHI IO ITOJTYYCHUIO, CO6I/IpaHI/IIO U U3YYCHUIKO XHUMUYCCKUX CBOICTB ra3006pa3—
HBIX BCIICCTB: YIJICKUCIIOrO ra3a, aMMHaKa

110JIy4aThb, CO6I/IpaTL KHUCJIOPOJ U BOOOPOA

pacnno3HaBaTh ONBITHBIM ITYTEM ra3006pa3HHe BCHICCTBA: KUCJIOPOA, BOOOPOJ

BBIIOJIHATE 0003HAUCHHEBIE B nporpamMme SKCIICPUMECHTBI, PACIIO3HABATL HCOPIraHWMYCCKUE BCIIC-
CTBA IO COOTBCTCTBYIOIIUM ITPHU3HAKAM

[TpakTuueckas padota Ne4

[TpakTuueckas paborta No5
[TpakTuyeckas padora Ne6

[TpakTruyeckas padora No7

OO0yuaromuiicst MOTYYUT BO3MOKHOCTh HAYUUTHCS

UCIIONIb30BaTh MPUOOPETEHHBIC 3HAHUS ISl DKOJIOTUYECKH TPAMOTHOTO MOBEJIEHUSI B OKPYXKalo-
e cpene

HCIIOJB30BaTh HpI/IO6peTeHHBIe KIIFOYCBBIC KOMIICTCHIIMH ITPHU BBIIIOJIHCHHUU ITPOCKTOB U y‘IC6HO—
HCCIICOOBATCIIbCKUX 3a/ad IO U3Yy4YCHUIO CBOI\/'ICTB, croco0oB MOJIY4YCHHA W pPAaClIO3HABAHUSA BEC-
mCCTB

BBIJIBUTaTh U IPOBEPATH SKCHEPHUMEHTAIBHO THIIOTE3bl O XMMUYECKHX CBOMCTBAaX BEIIECTB Ha
OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XUMHUECKUE PEaKIUH, O XapaKTepe
Y IPOJIYKTAaxX PAa3JIMYHBIX XUMUYECKNX PEAKIIUN

MMpOBOAUTDH XUMHYECKUI 9KCHCPUMCHT C HCYKOCHHUTCIIbHBIM CO6JIIO,[[€HI/ICM IMMpaBUJI TCXHUKU 0e3-
OITaCHOCTH:

— II0 YCTAaHOBJICHHUIO KaUCCTBCHHOI'O U KOJIMYCCTBCHHOI'O COCTaBa COCAUHCHU

— IIPH BBIITOJHECHHHU UCCICA0BATCIBCKOIO ITPOCKTA

— B JOMAIIHUX YCJIOBHUAX

Kparkue cBeenusi 00 opraHn4ecknx BenecTBax
4 yaca

Kparkue cBene-

OO0yuaromuiicss Hay4YnuTCs
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Pasnen (Tema)
NPOrpamMMbl

IIpenmeTHble pe3yJIbTaThI

®opMbI KOHTPOJIA TEKYLIEro
KOHTPOJISA YCIIEBAEeMOCTH

HHsA 00 Opranm-
YecKHUX Belle-
CTBax
9 kanace
4 yaca

HA3bIBaTh OPTaHMYECKUE BEUIECTBA MO UX (hOpMyIIe: MEeTaH, dTaH, STUJICH, METAHOJI, ITAHOJ, TJTHU-
IIEPUH, YKCYCHAs KHCIIOTa, aMUHOYKCYCHAsI KHCIIOTa, CTEAPUHOBAsI KUCIIOTA, OJIEUHOBAsT KUCIIOTA,
IJII0K03a

TepMHUHOIIOrMYECKUI AUKTAHT

OITMCHIBATh CBOMCTBA U IMPAKTHUYCCKOC 3HAUYCHUEC N3YUCHHBIX OPraHNYCCKNX BCIICCTB

OLCHUBATh BIIMAHUC XUMHNYCCKOI'O 3arpsI3HCHUA OKPY)KaIOH_[eﬁ Cp€Abl HAa OpraHu3M 4C€JIOBCKa

rpaMOTHO 00paIaThCs C BEIIECTBAMU B TTOBCETHEBHOM JKU3HH

OnpeaAcIsATb BOSMOXKHOCTD ITPOTCKAHUA peaKI_[I/Iﬁ HEKOTOPBIX HpCHCTaBI/ITCHeﬁ OpraHn4€CKuUX BEC-
ECTB C KUCJIIOPOJA0OM, BOOAOPOAOM, MCTAJUIaMU, OCHOBAHUSAMMU, IraJIOTCHAMU

CamocrosiTenbHas padboTa

OOyuaronuiics NOJIyYUT BO3MOXKHOCTh HAYUUThCS

BBIJIBUTaTh U IPOBEPATH JKCIEPUMEHTAIBHO TMIIOTE3bl O XMMHUYECKMX CBOMCTBAX BEIIECTB HA
OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XUMHUECKUE PEaKIUH, O XapaKTepe
Y IPOJIYKTaX PA3IMYHBIX XUMUYECKUX PEAKIIHN

XapaKTEpU30BaTh BEIIECCTBA IIO COCTAaBYy, CTPOCHHUIO U CBOIZCTB&M, YCTaHaBJIMBATh NPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA

00BEKTHBHO OLCHHUBATH I/IH(i)OpMaHI/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPONECCax

OTpeNieNIATh MCTOUYHUKU XMUMHMUYECKOW HMH(OpMAIMH, MPEACTaBIATh CIUCOK HH(POPMALMOHHBIX
pPecypcoB, B TOM YHUCII€ U Ha MHOCTPAHHOM $3bIKE, TOTOBUTHh MH(POPMAIIMOHHBIN MIPOJIYKT U Ipe-
3€HTOBATh €TI0

IMOKAa3kIBaTh 3HAUYCHUE 00BCKTUBHOIO HUCCICIOBaHUA XHUMHYCCKOH MMPOMBINIJICHHOCTH IJId Ka4dc-
CTBCHHOI'O MOHHUTOPHUHI'a COCTOAHUA Oprn(anmeﬁ CpCabl U YPOBH:A BO3,HCI>'ICTBI/IH YCJIO0BCKa Ha

IPUPOLY

0CO3HaBaTh 3HAYCHUC TCOPECTUYCCKUX 3HAHUM MO0 XUMHUM JIJIT HpaKTquCKOﬁ JACATCIIBHOCTH Y€JI0-
BC€Ka

O000menne 3HaHUH 10 XMMHH 32 Kypc 0CHOBHOM mKkoJbl. IToaroroska k OI'J
8 yacos

00606menue
3HAHUHA MO XH-
MHH 32 KypC 0C-
HOBHOM IIKOJIBI.
ITonroroBka Kk
ors
9 kiaacc
8 wacos

OOyuaronuiics Hay4uTcs

XapaKTEPHU30BaATh XUMHYECCKUEC DJICMCHTEI (OT BOaOpoada 10 KaJ'II)III/ISI) Ha OCHOBEC UX ITOJIOXKECHUA B
nepuouieckoil cucreme J[.M. MenneneeBa 1 0COOEHHOCTEH CTPOECHUS MX aTOMOB

XapaKTepu30BaTh (PU3NUECKHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX Be-
IIECTB: OKCHIOB, KMCIIOT, OCHOBAaHHUM, COJICH

XapaKTCPU30BaATh B3AUMOCBA3b MCIKY KJIAaCCaMH HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

CamocrosiTenbHas paboTa

Ha3bIBaTh (PaKTOPBHI, BIUSIONINE HA CKOPOCTh XUMUYECKOM peakiuu

OOBSICHATP BIMSHUE PA3IMYHBIX (DAKTOPOB Ha CKOPOCTh XUMUYECKUX PEaKITHHA

CamocrosiTenpHas padbora
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Pasnen (Tema)
NPOrpamMMbl

IIpenmeTHble pe3yJIbTaThI

®opMbI KOHTPOJIA TEKYLIEro
KOHTPOJISA YCIIEBAEeMOCTH

KJIaCCI/I(bI/II_II/IpOBaTL XUMHUYCCKUC PCAKIUHA 11O PA3JIMYHBIM IIPU3HAKAM

BBIABJIATHE IIPHU3HAKK, CBUJACTCIBCTBYIOIIHUE O IPOTCKAHUU XHUMHYSCKOM PE€aKnu IMpH BBIIIOJIHEC-
HUH XUMHWYCCKOI'O OIIbITa

MMPOBOAUTDL ONBITHI, IIOATBCPKAAOIINC XUMHUYCCKUC CBOMCTBaA HN3YUYCHHBIX KJIaCCOB HCOPraHMU4cC-
CKHX BCIIICCTB

BBIYHUCIISITH MACCOBYIO JIOJII0O XMMHUYECKOTO 3JIEMEHTA 10 (JOPMYJIe COSAMHEHUS

CamocrosrenbHas paboTa

BBIYUCIIATH MaCCOBYIO JOJIIO PACTBOPECHHOI'O BEIIECTBA B paCTBOPC

BBIYUCIISITH KOJIMYECTBO, 0OBEM HITM MAcCy BEIIECTBA MO KOJIUYECTBY, 00bEMY, MAacCe PEareHTOB
WM TIPOJTYKTOB PEaKIuu

MOKA3bIBaTh POJIb AHTPOIIOTCHHOTO (haKTOpa B 3arpsi3HCHUU OKPYKAIOMIEH Cpeabl MPEAPUSTH -
MM Ypana

JuarHocTuueckass ~ KOHTpPOJIbHAS
pabora

OO0yuaromuiicst MOJYYUT BO3MOKHOCTh HAYUYUTHCS

BBIJIBUTaTh M IPOBEPATH JKCIEPUMEHTAIBHO TMIIOTE3bl O XMMUYECKHX CBOMCTBAaxX BELIECTB Ha
OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XUMHUECKUE PEaKIUH, O XapaKTepe
Y IPOJIYKTAaxX PAa3IMYHBIX XUMUYECKUX PEAKIIHN

XapaKTCpU30BaTh BEHICCTBA IO COCTABY, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJIMBAaTb INMPHUYNHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA

COCTAaBJIATb MOJICKYJISIPHBIC U ITOJIHBIC NOHHBIC YPABHCHUS 110 COKpPAICHHBIM NOHHBIM YPAaBHCHHU-
M
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2. Conepxanne yueOHOT0 mpeamMera

8 knace
ITepBoHayajbHBIEe XUMHYECKHE TOHATHS

[Tpenmer xumuu. Tena u BemecTtBa. OCHOBHBIE METOJIbI MO3HAHUS: HAOMIOACHHUE, U3MEPEHUE, SKCIIEPUMEHT,MOIeIUpoBaHue. VICTOUHUKY XUMHUYECKOM
uHpopMaIny, ee OJTyYeHHEe, aHaJIN3 U MPEJICTaBICHHE ero pe3ynbTaToB. OU3nuecKue U XUMUYECKHE SBJICHUS. POlIb XUMUM B )KU3HU YeloBeKa. XeMopuus u
xeModoous.

Kpatkue cBepeHust U3 UCTOPUM BO3HUKHOBEHUS U PAa3BUTHUS XUMHHU. POJb OTEUECTBEHHBIX YYCHBIX B CTAaHOBJICHHHM XMMHUYECKOW Hayku — paboTel M. B.
JlomonocoBa, A. M. bytneposa, 1. 1. MenneneeBa.lictopust co3ganus XMuMAYECKO MPOMBIIIUIEHHOCTH Ha FOxxHOM Ypasie. 3HaueHue XUMUU B KU3HU PETUO-
Ha

AtoM. Monekyna. XMMHUYECKUIN 3JIEMEHT, TPOUCXO0XKICHUE Ha3BaHUW. 3HAKM XUMHUYECKUX 3JeMeHTOB. [IpocThie U ciioxkHbIe BellecTBa. BalleHTHOCTS.
3aKOH TMOCTOSHCTBA COCTaBa BemlecTBa. Xumudeckue hopmyisl. MHaekcs. OTHOCHTENBHAS aTOMHAs U MOJICKYJISIpHAas Macchl. MaccoBasi 1011 XUMHYECKOTO
aneMeHTa B coequHeHnn. [IpocTeie 1 ciokHble XUMUYECKUE BellecTBa B aTMocdepe pernona, B 0biTy.M3oTonnas npoaykius [10 «Mask»

[lepuonnyeckas cucrema xummuueckux meMeHToB J1. . Menneneesa, ee CTpykTypa: Maljible ¥ OOJIbIINE NEPUOIBbL, TPYIIIEI U oArpymmnsl. [lepro nnde-
CKasl CUCTeMa KaK CIPaBOYHOE MOCOOUeE IS MOJIyUYEHUsI CBEACHUM O XUMUYECKUX JICMEHTAX.

Kuciopoa. Boxopon

3akon ABoraapo. Momnsipablii 00beM razoB. O0beMHbIE OTHOIIECHUS TA30B NMPU XUMHUYECKHUX peakuusx. MUILTUMONISPHBIA U KUIOMOJIIPHBIA 00bEMbI ra3o-
00pa3HbBIX BEIIECTB.

Bona. PacTBopsl

PactBopsl. PactBopuMocTh BemecTB B Boze. [lonaTHe o ruapaTtax u kpucramuioruaparax. Konnenrpanus pactBopoB. MaccoBast 10J1s1 paCTBOPEHHOTO Be-
iecTBa B pacTBope. HachllieHHbIE, HEHACHIICHHBIE U NTEPECHILLIEHHBIE PACTBOPHI.

3HaueHue pacTBOPOB ISl MPUPOBI U CETBCKOTO XO035AHUCTBA. PacueTsl ¢ UCIONb30BaHUEM MOHSITHSL «J10JI1», KOTJIa HCXOJAHOE BEIIECTBO JAaHO B BUJE pac-
TBOpa C 3aJaHHOI MacCOBOM JI0JIEH paCTBOPEHHOI'O BEIIECTBA WIM COAEPIKUT OIIPEAEICHHYIO OO IIPUMECEH.

OcCHOBHBIE KJIaCChI HECOPTAHMYECKUX COeIMHEHUI

Oxcunpl. Knaccugukanus. Homenknatypa. @usndeckue cBocTBa OKCHI0B. XMMHUYECKHE CBOMCTBA OKCHIOB. [lonydyenue u mpuMeHeHue okcuaoB. Jlery-
YK€ BOJAOPOJIHBIE COETUHEHUS, XJIOPUIbI, CyabGuabl U np.OKCUIHBIE PYAbl perMoHa (3KENIe3HSIKU), TIMHA, KBapl] UX 3HaueHue. OKCUABI — BpeIHbIE BHIOPOCHI
IIPOMBIIIJIEHHBIX PEANIPUATHI, TPaHCTIOPTA. AMMHAK, CEPOBOJIOPOJI B OKPYXKAIOLIEH cpeie pernoHa

OcnoBanus. Knaccudpukamus. Homenknarypa. ®@usndeckue cBoiicTBa ocHOBaHM. [lomydenne ocHOBaHM. XMMHUYECKUE CBOMCTBA OCHOBaHMM. Peakimst
Heirpanuzanun. [TpuMepsl mpuMeHeHHs] OCHOBaHMM B ObITY W Ha MPOMBIIUICHHBIX npeanpustuax. Kucnorel. Knaccudukanus. Homenknarypa. @usnueckue
cBoiicTBa KucioT. [lonyuenue u npumMeHeHre KUCIOT. XuMuieckre cBoiicTBa kucioT.[lonstre o mkane kucnorHoctH (mkane pH). Manukaropsl. M3menenue
OKpAacK{ MHAMKATOPOB B PA3NUYHBIX cpenax. KHCIOTHBIE HOXKIM M UX MPOUCXOXKIEHUE (HAa MpUMEpe NeATeNbHOCTH npeanpustuii YensOunckoit obmactn).
[Ipumepsl MpUMEHEHHS KUCJIOT B OBITY M Ha TPOMBIIIJICHHBIX MPEATPUATUIX

Comu. Knaccudukanus. Homenknarypa. ®@usnyeckue cBoiicta coneil. [Tonmyyenne n npuMeHeHue cosiei. XuMuyeckue cBoicTBa coneil. ['eneTnueckas
CBSI3b MEXYy KJIaCCaMH HEOPTaHUYECKUX COCIMHEHUM. MecTopoKIeHuss MpaMopa, u3BecTHsaka B UensOunckoit odnactu (Koenrunckoe, bananaunckoe, Muac-
ckoe). Conu B cocTaBe MUHEPAIbHOM BOABI. MICTOUHMKHN MUHEpaIbHOM BoAbI B YensiOnHCcKoi 001acTu.
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[Ipobnema 6e30MacHOrO UCMOIB30BAHUS BEIECTB U XMMUYECKUX PEaKIUil B MOBCETHEBHOM KU3HU. TOKCHUYHBIE, TOPIOYHE U B3PHIBOOIACHBIE BEIIECTBA.
brrToBast xumuueckasi rpaMoTHOCTh.CocTaB Bo3yxa Y palbCKOro peruoHa, OCHOBHBIE 3arPSI3HUTENHN aTMOC(EpHI.

Ctpoenue atoma. [lepnoguyeckuii 3aKoH U MepHOANYECKasi CHCTeMa XMMHYecKHuX deMeHTOB /.. MenaeneeBa

Ctpoenue atoma: sipo, sHepreTuueckuii yposenb. OnbiTel Pesepdopaa. [Inanerapnas monens crpoenust aroma.CocTaB siipa aToMa: MPOTOHBI, HEUTPOHBI,
31eKTpOHbL. M30TOMBI.

Crtpoenue BemecTB. XUMHYECKAasl CBA3b

DIEKTPOOTPUIIATEIHLHOCTh ATOMOB XMMHUYECKHX 371eMeHTOB,psin D0. KoBaneHTHast XuMudeckas CBSI3b: HETOJIIpHAsA U noJisipHas. [loHsTHE 0 BOJOPOAHOM
CBSI3M U €€ BIMSHUU Ha (U3NYECKUE CBOICTBA BElIeCTB Ha mpuMepe Bojbl. MloHHas cBs3b. MeTainueckast CBsA3b. AMOp(HBIE U KPUCTAJUIMYECKUE BEIECTBA.
MeXMONIEKYISIpHbIE B3aUMOJCHCTBUSA. DIIEKTPOHHBIE U CTPYKTYpHBbIE (hopMyibl.[IpuMepsl MprUMEeHEHUsT OKCHIOB, OCHOBAHMUMN, KHUCJIOT, COJie B OBITY M Ha
MpeanpusaTHsIX 00JacTH.

THIbl KPUCTAITMIECKUAX PEUIETOK (aTOMHAs!, MOJIEKYJISIpHAs, HMOHHAS, METAJUINYECKas ). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTAIUIH-
YECKOM PEeIIEeTKH.

XuMHYecKHe peakiuu

Knaccudukanus XUMAYECKUX Peakiuil Mo pa3IuYHbIM MIPU3HAKAM: YHCIY U COCTaBY MCXOJHBIX U MOJYYEHHBIX BEIIECTB; U3MEHEHUIO CTEIEHEW OKHCIie-
HUSl aTOMOB XMMHUYECKHX 3JIEMEHTOB; MOTJIOIIEHUIO WM BBIACIICHUIO SHEPTUH, TI0 HAIIPABICHHIO, 1O (ha3e, Mo MCIOIB30BaHMI0 KaTanu3aTopa.lIpumeps! peak-
Ui, TPOTEKAIONMX Ha MPOU3BOACTBE (IIPOM3BOJACTBO cepHoil kucioTel Ha UDILI3) u B xu3HM uyenoseka.llpomsBoactBo uyryna u craaum Ha OAO «Me-
qemy.3aKkuciaeHne moYs. Peakiimn oOMeHa - M3BECTKOBaHUE, TUTICOBAHHUE MTOYB O0JIACTH.

Tunbel XUMHUYECKUX peakUUi Ha MpUMepe CBOMCTB BOJbI. Peakuus pa3inoxkeHus — 3JeKTposu3 BoAbl. Peakiuyu coeMHeHUs: — B3aUMOJIeHiCTBUE BOJBI C OK-
CHJIaMH METAJUIOB U HEMETAJUIOB. Y CJIOBHE B3aMMO/ICHCTBHS OKCHJIOB METAJNIOB M HEMETAJIOB C BOJIOH. Peakinu 3amenieHus: — B3auMoJIeHiCTBHE BOJBI C Me-
tannamu. Peakiiun oOMeHa — rMIpoNn3 BelecTB. brorenHas posib HOHOB Kajlusl, HaTpHUs, XJIopa U JIp. pojib HOHOB BOJIOPOJia B MUTaHUU pacTeHul. Mcnonb3o-
BaHUE OKCHJIOB METAJIIIOB, KaK XpoMo(popoB Ha UensOMHCKOM JTakOKpaco4HOM 3aBojie. OKCH/IbI a30Ta U Cephl — 3arpa3HUTeNn atMocdepsl T. Yensionncka

DNEeKTpOTUTHYECKAs JUCCOLMALINSA. DIEKTPOIUTHI U HEINEKTPoIUThl. loHbl. CBONCTBA pacTBOPOB 3JIEKTPOIUTOB.

Katnonsr 1 annonsl. Peakiumn noHHOTO 0OMEHa. Y CIIOBHS POTEKAHUS PEaKIMii HOHHOTO OOMEHa. DJIEKTPOIUTHYECKAs! IUCCOLUAIIHS KUCIIOT, IIeTI0YeH
cosneii. Micnonp3oBaHue TabIMIBI PACTBOPUMOCTH /ISl XapaKTEPUCTUKM XUMHUECKUX CBOMCTB KMCIIOT, OCHOBaHHM, coneil. Peakiiuu noHHOro oOMeHa, BcTpeya-
IOIHUECS Ha XUMUYECKHUX MTPOU3BOACTBaX UensiOnHckoit o0macTu.

Crenenb okucnenus. OnpeseneHle CTENeHn OKUCICHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB B coeTuHeHHUAX. CpaBHEHUE CTENIEHU OKUCIICHUS U BaJICHTHOCTH.
Cocranenue Gopmys OMHAPHBIX COCTMHEHHUM, OOIINIA CITIOCO0 X HA3BaHUM.

Oxucnurens. BocctanoButenb. CyIIHOCTh OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil.CocTaBiIeHnE YpPaBHEHUIH OKHCIUTEbHO-BOCCTAHOBUTEIBHBIX
peakmmii MEeTOJOM OJIJIEKTPOHHOTO OanmaHca. CBOMCTBa MPOCTBIX BEMIECTB — METAUIOB W HEMETAIOB, KHCIOT M COJIEH B CBETE OKHCIIHTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUi.

Hemeransl IV-VII rpynn u ux coeamHeHust

[TonoxeHre HEMETAIIOB B MEPHUOAMUYECKON cucTeMe XuMHueckux aiemenToB J[. M. Menzaeneesa. Kpucramnnueckoe cTpoeHHEe HEMETAJUIOB — MIPOCTHIX Be-
miecTB. AmoTponus. OTHOCUTENBHOCTD MOHITHH «METAJD — «HEMETAILI».

MeTanjibl M MX COeIMHEHHUs

OO6mue ¢puznueckre CBOMCTBA METAILIOB.

JlabopaTopHbie paboThl
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JlaboparopHuas pabota Ne 1 «KadecTBeHHas: peakius Ha YTICKUCITBIN Ta3)

JlabopaTtopHnas padora Ne 2 «Onpenenenue pH pacTBOpOB KHCIIOTHI, IEIOYN U BOABDY

JlaGopatopnas padotaNe 3«3amermienue Meau B pactope xiopuaa meau(ll) sxemnezom»

JlaGopaTtopHnas pabota Ne4 «B3anmojeiicTBrue COeH ¢ COMsIMU»

I[IpakTuyeckune padoTsl

[TpakTrueckas pabota Nel «JlaGopaTopHoe 06opyaoBaHue U IpueMbl oOpatieHus ¢ HuM. [IpaBuna 6e3onacHoii paboThl B XMMUUYECKOM TabopaTopum

[Ipaktuyeckas pabora Ne 2 «OuucTka 3arps3HEHHON TOBAPEHHOM COMTN»

[TpakTuueckas padota Ne 3 «[Ipu3HaKku MPOTEKaHUS XUMHUYECKUX PEAKITAI

[Ipaktuyeckas padora Ne4 «IIpurotoBiaeHue pacTBOPOB € ONPEIEICHHON MacCOBOH J10JIeii paCTBOPEHHOTO BEIIECTBAY

[TpakTuueckas pabota Ne 5 «Peakiiuu HOHHOTO OOMEHa

[Ipaktrueckas padota Ne 6 «Pemienne skCriepuMeHTAIBHBIX 337124 110 TeMe «OCHOBHBIEC KJIAaCChl HEOPTaHUYECKUX COCTMHECHUIN

9 kaace
Kuciopoa. Boxopon

Kucnopoa — xumuueckuii 35eMeHT u npocroe BemectBo. O30H. CocraB Bo3ayxa. Pusnyeckue U XUMUYECKUE CBOMCTBA kucnopoaa. [lonyuenue u npume-
HeHue kuciopoza. [lomyuenne kucnopoaa Ha YenstOMHCKOM KHCIOPOIHOM 3aBojie. bruonormueckas posib KHCIOPOa B )KUBBIX opranu3Max. TemnoBoii a¢dexr
xumuueckux peakiuil. [lonstue 00 5k30- ¥ SHIOTEPMHUUECKHUX peakiusax. Bogopoa — XuMUYeCKHil 3IeMEHT U IPOCTOe BelecTBO. Pu3nuecKkue U XUMUYECKHe
cBoiicTBa Bojoposa. [lonyuenue Bonopona B naboparopuu. Ilonydenue Bogopoaa B npomsbliuieHHOCTU. [Ipumenenne Bogopoa. KauectBeHHble peakuuu Ha
razoo0pa3Hble BelecTBa (KUCIOpOl, BOJOPOL).

Bona. PacTBopsl
Bona B npupone. KpyroBopot Bojsl B pupoje. uznueckre 1 XUMUUECKHE CBOMCTBA BO/IBI. AHOMaJIMKM CBOMCTB BOABL. ['uapodunsubie u ruipooOHbIe
BemiecTBa. BomoouncTka. Asparus Boasl. beitoBeie GpuibTpsl. MuHepanbHbie BOABL. JIMCTUIUIMPOBAHHAS BOJIA, €€ MOTydYeHue U npuMmeHenue. [ [pupoaasie wc-
TOYHUKHU MUTHEBOU BOJIbI UenmsiOnHCcKo# 00macTu.
CnocoObl OYMCTKH BOJIBI U Ta3000pa3HBIX BEIOPOCOB MPOMBINUICHHBIX Tpeanpusatuil Yensouncka u YensOMHCKoM 06macTi

Crpoenne aroma. Ileprognyeckuii 3aK0H ¥ NepHOAUYECKAsi CHCTeMa XUMHYecKHX d1eMeHTOB JI.A. MenaeneeBa

[Tepnonnueckwnii 3akon J.1. MenneneeBa. [lepuonnueckas cuctema xumudeckux anemeHToB .M. MenneneeBa. @u3ndeckuii CMbICII aTOMHOTO (TTOPSIKO-
BOT'0) HOMEpa XUMHUYECKOTO 3JIEMEHTa, HOMepa IPYMIbl ¥ MEepHoAa MEPUOANUYECKOi cucTtemMbl. CTpOSHHE YHEPTeTUUECKUX YPOBHEH aTOMOB MepBhIX 20 XUMHU-
YECKHUX AJIEMEHTOB nepruoandeckor cucremsl /.M. MenaeneeBa. 3akOHOMEPHOCTH M3MEHEHHSI CBOMCTB aTOMOB XMMHYECKUX 3JIEMEHTOB U UX COEJAMHEHUI HA
OCHOBE TIOJIOJKEHUs B mepuoandeckoii cucreme J[.M. MenneneeBa u ctpoeHus atoma. [ToHsATHE O IEpeXOIHBIX MeMeHTax. AM(oTepHOCTh. ['eHeTu4ecKuii psijy
MEPEXOAHOTO AJIEMEHTa. XUMUYECKass OPraHU3alus KUBOW M HEKUBOW MPUPOJIbl. XUMUYECKHUE DJIEMEHTHI B KJIETKAX >KMBBIX OpPraHu3MoB. Makpo- U MHUKpPO-
3JIEMEHTHI.

3nauenue [lepronnueckoro 3akona /.M. Menzaeneena.

XuMHuyecKkue peakunu
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[TonaTue o cKOpOCTH XMMUYECKOH peakunu. DaKTophl, BIUAIONIME Ha CKOPOCTh XUMHUECKOW peakiuu. [lonstue o katanuzatope. MHruOUTOphl. AHTHOK-
CHJIaHTHI.

Hemeranusl IV-VII rpynn u ux coeguHeHus

OO6ume cBoiicTBa HemeTaIoB. ['anorensl: pusnueckue u xuMudeckue cBorcTra. CoelMHEHMs raJIoreHOB: XJI0POBOIOPO/I, XJIOPOBOJOPOHAS KUCIOTa U €€
conu. [IpuMeHeHne TanoreHoB U UX COSIMHEHUI B HApOAHOM Xo3stiicTBe. Pemenue mpo6iemMsl HerocTaTKa o/a B Y pallbCKOM PETHOHE.

Cepa: ¢pusnyeckrue U XUMUYECKUE CBOICTBA, MpUMEHEHUE poMOuueckoi cepbl.CoeIMHEHNs Cephl: CEPOBOIOPO, CylbhuIbl, OKcuabl ceprl. CepHas, cep-
HHUCTasi U CEPOBOAOPOHAA KUCIIOTHI U UX COJIM, UX IIPUMEHEHUE B HAPOAHOM Xo3sicTBe. IIpon3BoacTBO cepHOM KUCIOTHL. [IpOM3BOACTBO CEPHOM KUCIIOTHI B
YensOunckoit obmactu. OxpaHa OKpY)KarIIeH cpenbl. AHTPONOTeHHbIE HCTOYHUKN okcuaa cepbl (IV) B atmocdepe Ypama. A30T: puznueckre 1 XUMUUECKHE
cBoiicTBa. AMMuak.lcronb3oBaHre aMMuaka B XosoAWIbHBIX ycraHoBKax OO0 «Mumapko». Conn ammoHnus. Okcuapl a3oTa. A30THas KMCIOTAa U €€ COJy,
pobJemMa ux collep’KaHus B CEJIbCKOX03HCTBEHHOM MpoayKIuu. A3oTHble ynoopenus.Pochop: ¢puszndyeckue u xummuueckue cpoiicrsa. Coequnenus pocdopa:
okcup pocdopa (V), oprodochopnas kucnora u ee conu. Pochopusie ynodpenus.Ilpumenenne a3oTHbIX HOCPOPHBIX YAOOPEHUI B MECTHOM CEITBCKOM XO-
35MCTBE.

VYraepon: puznyeckre U XUMUYECKHE CBOMCTBA. AJIIIOTPONUS yriepoja: anMas, rpaduT, kapouH, ¢pysuiepensl. OCHOBHBIE BHIBI TOTUTUBA B PETHOHE. 3ara-
cbl yris B obsactu. IIpuponooxpannsie MeponpusaTis npu yraenooesrue. Coeaunenus yriepoja: okcuasl yriepoaa (II) u (IV), yroapHast Kuciora u ee coju:
KaJIbLUT, COJa, IOTall, WX 3HAaYeHHEe B NpUpoJe MU KU3HU denoBeka.CocTaB Bo3[yxa YpalabCKOrO pPErMOHa, OCHOBHBIE 3arps3HUTENM aTrMmocde-
pbl.MecTopoxaenus usBecTHska, Mmpamopa (Koenrunckoe, bananaunckoe).

KpeMmuuii u ero coequHeHus,ero NpupoaAHbIe pa3sHOBUAHOCTH. CHIMKaThl. 3HAaUEHHWE COEAMHEHUN KPEMHHUSI B )KUBOM U HEKUBOM npupoze. [lonsatue o cu-
JMKATHOM MPOMBINIIEHHOCTH. MUHepalibl U TOpHBIE MOPOJIbl, CoAeprkale HeMeTausl Ha FOxxHOoM Ypane. 3anacel rpaguta B perrone. Vcnonb3oBaHue Kuc-
nopoja Ha npeanpusatusax Yensounckoil oonactu.CunukaTHasi npomblluieHHOCTh obsacTH (3aBoj JKBU, «Kemmay, CricepTckuiidhopdopoBblii 3aBo)

Metayibl M X COeIMHEHHS

[TonosxeHne METauioB B NEPUOAMYECKON cUCTEME XMMHUYECKHUX 2eMeHTOB /[I. . MenneneeBa. MecTopokieHUsI pyJl YEPHBIX M LIBETHBIX METAUIOB HA
TeppuTopun obnactu. I'mapo- U NupoMeTalTypruueckue MeTO/Ibl MOJIyYE€HHs [BETHBIX METAJUIOB (MEIU, IIUHKA, HUKEJNs) Ha MPeAIpUITUsIX [IBETHON MeTal-
nyprun Ypana (KapaGam, KenuteiM, B.Ydaneit u ap.). Metamisl B mpupoje 1 obmue cnocoOsl ux nonaydenus. O6ume ¢pusndeckue cBoiictsa MetamioB. O6-
[1e XUMUYECKHE CBOMCTBA METAJIJIOB: PEAKIIMH C HEMETAJIIaMH, KUCIIOTaMH, COJISIMU. DJIEKTPOXUMHUYECKUN psiJl HanpsbkeHui MetaisioB. Koppo3us meranioB
U crioco0bl 60pbObI ¢ Hel. CrutaBbl, X CBOMCTBA M 3HaYeHHE. TepMuueckas 00padOTKa U 3aKajlka METaJUIOB U CIIJIaBOB Ha MPEANpUITUSAX peruoHa. Llexu raib-
BaHMYECKHUX MOKPHITHI Ha MpeanpusaTusx ropoja («Temmompudop»)

[I1enounble MeTaIBI U MX COEAMHEHHS, UX CBOMCTBA U MPUMEHEHHE B HapoJHOM Xo3sicTBe. Kanuiineie yno0peHus.

[lenoyHo3emMenbHbIe METAIIBI U UX COEIMHEHUS, UX CBOMCTBA U IPUMEHEHHE B HapOJHOM Xo3siiicTBe. [IpriMeHeHne 1menouyH03eMenbHbIX METANIOB B KaUeCTBE
(GI1I0COB, CTPOUTENBHBIX MarepuanoB. AmoMuHUN. AM(OTEepHOCTh OKcHIa M THApOKcHAa amoMuHuA. LluHK — amdoTepHBIi MeTam, MoidydaeMblid Ha
UDII3.[Ipumenenne anroMuHus B OBITY U IPOMBIIUIEHHOCTH. BokcuToBbIe pyaHHKHU B YensiOnHCKoM o0nacTu.

XKenezo. CoenuHeHus xele3a U UX CBOMCTBA: OKCHJIBL, TuApoKcusl U conu xene3a (II u III).ITpon3BoacTBO UyryHa U CTajld Ha METAJUTYPrHUECKUX 3aBO-
nax obmactu. Mcmonap30BaHue YyryHa U CTAIH B JEKOPATHBHO-TIPUKIAIHOM HcKyccTBe FOxHOTO Ypana. M30bITOK Kenne3a B OKpYXKaMOIIeH cpene. 3HaYCHUE
JKeJie3a U ero COSAMHEHUH Al IPUPOIBI U HAPOAHOTO X03sAHCTBA. MeTallibl, MOTy4aeMble Ha MPEANPUATHIX PETHOHA, 00IaCTH UX MPUMEHEHHs (YyT'yH, CTajb
OAO «Meuen», MMK, Muacc, 3naroycr, Catka; Menb-MeTan. 3aBosl Kapabar, KemreiM, iuak, kaamui, uaanii — Y213 u np.
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IlepBoHaya/ibHBIE CBe/IeHUsI 00 OPraHNYeCKUX BelecTBax

[IepBOoHaYabHBIE CBEACHUS O CTPOCHUU OPraHUYECKHUX BEIECTB. YTIEBOMOPOABI: METaH, 3TaH, NIPONaH,3TUICHH alleTUiIeH. ['openne yrnesonoponos. Ka-
YECTBEHHBIE PEAKLIMU HA HENpeeNIbHbIE coeuHeHus. Peakius neruipupoBanusi. AJKaHbl KaK TOIUIMBO B PErMOHE.IPUPOJIHBIE UCTOYHUKHU YIJIEBOJOPOJOB Ha
TEPPUTOPUN 00JIACTH. DKOJIOIMUECKHIE MTOCIIEICTBUS UCII0Ib30BaHMs OJUATUIIEHA B OBITY, IPOMBIIIJIEHHOCTH U CEIbCKOM XO03sICTBE

HcToynuku yriaeBoJopo0B: MPUPOAHBIN ra3, HeTb, yroiab. CoupThl (METAHOI, STAHOI, TIUIEPHH), KApOOHOBBIE KHCIOTHI (YKCYCHAst KHCIIOTA, aMUHOYK-
CyCHasl KUCJIOTa, CTEApUHOBasl U OJIEMHOBasl KMCIOTHI).IIpou3BOACTBO aIKOr0IbHOM NPOAYKIMH. TOKCUYHOCTh CIIMPTOB. DTaHOJI — COLUANIbHBIA TOKCHH. [Ipo-
U3BOJICTBO YKCYCHOW KHCIJIOTHI B JIECOXMMHUYECKOM IIpou3BoACTBE (T. Ama). KauecTBeHHas peaklivs Ha MHOIMOATOMHbBIE CIIMPTHI. brosiornuecku BaskHbIe BEllle-
CTBa: )KMPBI, MBIJIA,ITI0K03a, Oeku. [lomydeHne )UpoB Ha MPEIIPUATHAX MUIIEBON MPOMBIIUICHHOCTH 001acTu. [Ipon3BOICTBO KOHANTEPCKUX U3/AEINHN B pe-
rMoHe.A30TCOJEpKaIINE OPraHUUeCKUe COeMHEHUSI. AMMHOIpyIa. AMUHOKUCIOTHI. KauecTBeHHbIE peakliuy Ha OeJKu.

XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbl U €ro MOCIEIACTBYS.

O0001eHNe 3HAHMI 10 XUMHH 32 KypC 0CHOBHOI mKoubl. [loaroroska k OI'J
[lepuonnyeckas cucrema J.1. MenneneeBa. CTpoeHne aToMa 1 BeuiecTBa. BHUIbl XUMHUECKUX CBSI3€H M THITBI KPUCTALTMUECKUX pemeTok. Kiaccuduka-
U XUMUYECKUX PEaKUUil MO pa3iuyHbIM Ipu3HakaM. CKOpocTh XMMHYECKON peakuuu. Heopranuueckue BellecTBa, UX HOMEHKIIATYpa U KJIacCH(pUKaIUAL.
[IpocTeie U cll0KHBIE BEIIECTBA. | eHEeTHUECKHE Psiibl METAJUIOB U HEMETAJLIOB
['eneTnueckas cBA3b MEX/y KJlIaCCaMU HEOPraHMYECKUX BEIIECTB.

JlabopaTopHbie padoThl

JlabopaTtopHnast padota Nel «Ilomyuenne ruapoKcu/ia IMHKA U UCCIIEIOBAHUE €r0 CBOMCTBY

JlaboparopHnas pabota Ne2 «[Tomyuenue ruapokxcuaos xkenesa (II) u (II) u u3yuenue ux cBOMCcTB»

JlabopaTtopHnas pabota Ne3 «KadecTBeHHast peakiiysi Ha TaJIOTeHU-HOHBD)

IIpakT4eckue padoThI

[Ipaktuueckas padora Ne 1 «Pemienue skcnepuMeHTAIBHBIX 3a71a4 110 TeMe «llomydenne coeTMHeHn METaJIOB U U3YUYE€HUE UX CBOMCTBY»
[TpakTuueckas pabota Ne 2 «KadecTBeHHbIE peaKIIMM Ha HOHBI B PAaCTBOPE»

[Ipaktuueckas padota Ne 3 «[lomyuenue Bogopoaa u U3yueHHe ero CBOUCTBY

[IpaxTuueckas padora Ne 4 «IlonydeHnue KMcIopoa U U3y4eHHE €ro CBOHCTB

[TpaxTrueckas padorta Ne 5 «[lomyueHue amMmmuaka v U3y4eHHE €ro CBOMCTB

[IpakTuueckas padora Ne 6 «IlonyueHue yriaekuciaoro ra3a u U3y4eHue ero CBOMCTB»

[TpakTrueckas padorta No7 «Pemenue skcriepuMeHTaIbHBIX 3a7a4 o Teme «Hemetamnsl [V — VII rpynn u ux coenquneHuin»
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3. TemaTtuueckoe IVIAHUPOBAHME C YKa3aHUEM KOJIHYECTBA YaC0B, OTBOAUMbBIX HAa OCBOCHUE Ka)KIIOﬁ TEMbI

8 kaacc (70 yacoB)

HaumeHoBanue yueOHUKA: XUMUS

ABtop: ['abpuensn O.C.

HN3nareabcTBO: [IpocBenienue

Ne Pasznen Ne Tema ypoka Tema HPDOO ®opMBbI TEKYILIEN0 KOH-
pa3 yYpOKa TPOJISl YCIIEBAEMOCTH
aeJa
1 Brenenne 1 [Ipeamer xumun. Tena u BemectBa. Kpatkue cene- | Mcmopusa cozoanus xumuye-
(4 gaca) HUS U3 UCTOPUM BO3HUKHOBEHMS M PA3BUTHUSL XUMHH. | CKOU NPOMBIUUAEHHOCMU HA
Ponb oTedecTBEHHBIX YyYEHBIX B CTAHOBJIEHUU XUMH- | FOorcnom VYpane. 3uauenue
yeckoil Hayku — pabotsl M. B. JlIomoHOCOBa, | xumuu 6 scuznu pecuona
A. M. bytneposna, JI. 1. Menneneena
2 dusnyeckue U XMMHUYECKHE sBIeHUSA. Ponb xumuum B Juarnoctuueckas pabota
KU3HU 4enoBeka. (OCHOBHBIE METOJIbI  TTO3HAHMUS: Nel
HaOJr0IeHne, U3MEpEeHue, SKCIEPUMEHT, MOJIENUpPO-
BaHue. VMcrounnku xuMuyeckoil nHdopmanuu, ee mo-
Jy4EHHE, aHAJIN3 U NIPEACTABIECHUE €0 PE3YJITaTOB
3 [lepuoaunueckas cucreMa XUMHYECKHX JJIEMEHTOB | [Ipocmeie u cnodcHvle xumu- | TepMUHOIOTMUYECKUM TUK-
J.N. MenneneeBa. XuMuueckui sneMeHT. [IpocTeie u | veckue eewecmeéa 6 ammo- TaHT Ne 1
CJIOKHBIE BEIEeCTBa cghepe pezuona, 6 bvimy «[lepBoHayaNbHBIE XUMU-
YECKHUE MOHATUSNY
4 Xumnyeckue ¢popmynbl. Banentnocts. UHaekcerl. Ot- CamocrosiTenbHas padboTa
HOCHUTEJIbHAs aTOMHAsi U MOJIEKYJISIPHAs. MacChI Ne 1
«ITepBoHayYaIbHBIE XUMH-
YECKHUE MOHATUSNY
2 ATOMBI XUMU- 5 OcHoBHBIE cBeneHUs1 O cTpoeHuu atomoB. CocrtaB | Mzomonnas npooykyus 110
YECKHUX 2JIe- aTOMHBIX SIJIEp: IPOTOHBI, HEWTPOHBI, ANIEKTPOHBL | «Masaky
MEHTOB W3o0Tonbl
(9 gacoB) 6 CTpoeHHE D3JIEKTPOHHBIX YPOBHEM aTOMOB XHMHYE-

35




Ne Paznen Ne Tema ypoka Tema HPIO @®opMbI TEKYLIETO KOH-
pa3 ypoOKa TPOJIsl YCIIEBAEMOCTH
aeja
ckux anemeHToB Ne 1-20 B Tabnuie J[. 1. MenaeneeBa
7 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB aTOMOB XHUMH-
YECKUX DJIEMEHTOB M HUX COCIMHEHHMM HAa OCHOBE IO-
JIOKEHUs B NEPUOANYECKON CUCTEME
J. Y. MeHneneeBa u CTpOEHUS aTOMa
8 BzaumopeiicTBie aTtoMoB-3JIEMEHTOB MEXIY COOOH. CamocrosTenbHas pabota
DIIEKTPOOTPULIATEILHOCTh aTOMOB XUMHUYECKHUX dJe- Ne 2
MEHTOB, psia 0 «ATOMBI XUMUYECKHX DJIC-
MEHTOB)
9 KoBaneHTtHas XuMuyeckasi CBsI3b: HEMOJSIpHAS U TIO-
JspHAast
10 O6pazoBanue noHoB. MoHHas xuMuueckas CBA3b
11 MeTtanandeckas CBSI3b TepMHUHOJIIOrNYECKUIN JUK-
TaHT Ne 2
«ATOMBI XUMHUYECKUX
3JIEMEHTOBY
12 XuUMHUUYECKasi OpraHu3anus KUBONH U HEXUBOU IIPUPO-
Ibl. XUMHYECKUE DJIEMEHTHI B KJIETKAaX KHUBBIX Opra-
HU3MOB. Makpo- 1 MUKPORJIEMEHTBI
13 O000meane u cucremMarn3anusa 3HAaHWH 00 JJIEMEH- Kontponbnas padora Ne 1
Tax-MeTaJlJlax W HeMeTallJlaX, O BUJaX XMMHYECKOU «ATOMBI XUMUYECKHUX 3JIe-
CBSI3U MEHTOB)
3 IIpoctsle Be- 14 IIpocTsle BelecTBa — METaIbL Memannwi, nonyuaemvie Ha
IeCTBa npeonpusmusx pecuonda, 00-
(6 gacoB) nacmu ux npumeHeHus (4y-
eyH, cmanv OAO «Meueny,
MMK, Muacc, 3namoycm,
Camka, meovb-memall. 346000l
Kapabaw, Kolwmulm, yuwk,
kaomuu, unouu — Y9113 u op
15 [IpocThie BenecTBa — HeMETaUIbl. AJITIOTPONUS Munepanvi u 2oprvle nopoowul,
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Ne Paznen Ne Tema ypoka Tema HPIO @®opMbI TEKYLIETO KOH-
pa3 ypoOKa TPOJIsl YCIIEBAEMOCTH
aeja
cooepoicawyue HemMemanivl Ha
FOocnom  Vpane.  3anacwr
epaguma 6 pezuone. Hcnono-
308aHUe KUCIOPOOA HA Npeo-
npusmusx Yensabunckoi o06-
nacmu
16 KomuuectBo BemecrBa. Moisb. Uucno ABoraapo. Mo- TepMHUHOJIOTUYECKUIN TUK-
JISIpHAsl Macca BEIEeCTBA TaHT Ne 3
17 Monsipablii 00BEM ra3000pa3HbIX BEIIECTB «IIpocTeie BemecTBa
18 Pemenue 3aiay ¢ uCnoab30BaHUEM MOHATUI: KOJIUYeE-
CTBO BEIECTBA, MOCTOSHHAS ABOraapo, MOJsIpHas
Macca, MOJISPHBIN 00BEM ra3oB
19 O6o0mieHne W cucTeMaTu3alus 3HAHUW 10 TeMe CamocrosiTenbHas paboTa
«IIpocTble BemecTBa» Ne 3
«[IpocTeie BemecTBa
4 Coenunenus 20 CreneHb okuciieHus. buHapHbIe COeIMHEHUS]
XUMHUYECKUX 21 Baxneitmme kinaccoel OMHapHbBIX coenuuennit. Okcuabl | Oxkcudnvie pyovl  peeuona | JlabopaTtopnas pabora Ne 1
AJIEMEHTOB (orcenesnsaxu), enuna, keapy | «KauecTBeHHas peakuus Ha
(14 gacos) ux 3Hauenue. Oxcudvlr — YTIIEKHUCIIBIN Ta3)
8pedHble B8blOPOCHL NPOMbBILU-
JIeHHbBIX npeonpusmuli,
mpancnopma. Ammuax, cepo-
6000p00 8  OKpydHcarouell
cpede pe2uota
22 OcHoBaHUus Ilpumepvr npumenenusi ocHo-
6aHUll 8 ObIMY U HA NPOMbBLUL-
JIEHHBIX NPEONPUANUAX
23 I'mapuael METaIOB M HEMETAJLIIOB
24 Kucnotsr Kucnommnwie doorcou u ux

npoucxodcoenue (Ha npumepe
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pa3
aeJia

Paznen

ypoka

Tema ypoka

Tema HPDO

@®opMbI TEKYLIETO KOH-
TPOJIsl YCIIEBAEMOCTH

desimenbHOCMU NPEONPULMUL
Yensabunckou obnacmu).
IIpumepvl npumenenus Kuc-
JI0m 8 Oblmy U Ha NPOMbILU-
JIEHHBIX NPEONPUAMUAX

25

KucnoTerl. I/IH,Z[I/IKaTOpLI. HN3MeHeHue OKpaCKu HHIH-
KaTOPOB B PA3JIMYHBIX CpCaax

JlaboparopHuas padota Ne 2
«Omnpenenenue pH pactBo-
POB KHCJIOTHI, IIEJIOYU U
BOJIBD)

26

Comnn

27

Counu. I'eneTndeckas cBA3b MEXAY KilaccaMH Heopra-
HUYECKUX COCMHEHUN

Mecmopoowcoenus mpamopa,
useecmusaxka 6 Yensabunckou
oonacmu (Koeneunckoe, ba-
naunourckoe, Muacckoe). Co-
U 8 cocmase MUHEPATbHOU
600bl.  McmoyHuku  MuHe-
panvHou 6006l 6 Yensaboun-
cKotl obracmu

28

AMop(dHbIE U KPUCTANINYECKUE BEIIECTBA

IIpumepvl npumeHnenus oxcu-
008, OCHOBAHULL, KUCIOM, CO-
nel 8 ovimy U Ha NPeonpusi-
musix oobnacmu

29

YucThle BelecTBa U CMECH

Ilpupoounvie ucmounuku nu-
mueeol 6006l Yensbumckou
obnacmu

30

Crioco0OnI pa3zieneHus cMeceil, OCHOBaHHbIC Ha (U3H-
YECKUX SABJIEHUIX

Cnocobuvl ouucmxu 600vl U
2a3000pa3HbIX 8b10p0CO8
NPOMBIULIEHHBIX — NPeOnpuUsi-
mutl Yensabuncka u Yenabun-
cxotl obnacmu

31

MaccoBas 1 00beMHast J0JI1 KOMIIOHCHTA B CMCCHU

Cocmae 6030yxa Ypanvckozo

TepMHUHOJIIOTMYECKUI JUK-
TauT Ne 4
«CoenuHeHus XUMHYe-
CKHX 3JIEMEHTOB)
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Ne Paznen Ne Tema ypoka Tema HPIO @®opMbI TEKYLIETO KOH-
pa3 ypoOKa TPOJIsl YCIIEBAEMOCTH
aeJa
PecuoHa, OCHOBHblEe 3a2ps3-
HUmMenu ammocgepol
32 Pemenue 3aga4 ¢ HCHIOJIH30BAaHUEM TTOHATHUS «IOJISI»
33 0O0001menue 1 cucreMaru3anud 3Hanuil mo reme «Co- KonTtponbnas padora Ne 2
IMHCHUS XUMHUYCCKHX DJIEMEHTOBY «CoennHEeHUST XUMHIECKUX
3JICMEHTOB)Y
5 N3menenmus, 34 duznyeckyre ABICHUSI B XUMHUH
MIPOUCX O~ 35 Xumuyeckue peakiuu. [Ipu3Haku U ycinoBuUsS MpOTe-
ue c Bere- KaHHUS XUMHYCCKHUX PEaKIIHiA
CTBaMH 36 XUMHYECKUE YpaBHEHUS
(12 uacos) 37 PacueThl 110 XUMHYECKUM YPABHEHUSAM
38 XuUMHYecKue ypaBHeHUs. PacyeTsl.
39 Peaknuu pasnoxxeHus Ilpumepvr peaxyuu, npome-
Karnwux Ha npou3eoocmee
(npou3800cme0 cepHoll Kuc-
nomul Ha YII[3) u 6 owcusnu
uenosexda
40 Peakiun coenunenust
41 Peakuuu 3amemenuns IIpoussoocmeo  uyeyna  u | JlaboparopHas pabota Ne 3
cmanu na OAO «Meueny «3amenieHrne MeIu B pac-
TBOpE xyopuaa meau(Il)
KEITE30M
42 Peakniumn oomeHa 3akucnenue nous. Peakyuu
obmena - uU3BeCMKoOBaHUe,
2uncosanue noug ooracmu
43 TuIbl XUMHYECKUX pEaklUi Ha IpUMEPE CBOMCTB BO-
JTbI
44 Penrenue 3amay ¢ HCOOJNB30BAHUEM ITOHSITUS <«IOJISI»
o YXP
45 O6oOmatomee moBTopeHue mo Tteme «l3MeHeHus, CamocrosiTenpHas padbora
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Ne Paznen Ne Tema ypoka Tema HPIO @®opMbI TEKYLIETO KOH-
pa3 YPOKa TPOJIfl YCIIEBAE€MOCTH
aeja
IIPOUCXOSIINE C BEIIECTBAMU» Ne 4
«3meHeHus, mpoucxos-
M€ C BEIIECTBAMU
6 [IpakTukym 1. 46 [TpakTuueckas padota [IpakTrueckas pabota
«IIpocreiinue Ne 1 «JIabopaTopHOe 000pyHOBaHHE W TIPHEMBI 00pa- Ne 1
oTiepaIuu ¢ nienust ¢ HuM. [IpaBuna 6e3omacHoil pabOThl B XUMU- «Jlaboparopnoe obopyo-
BEILIECTBOM) YecKoi jaboparopun» BaHUeE U MpueMsbl oOpaiiie-
4 yaca Hus ¢ HuM. [IpaBuna 6e3-
OTMacHOM pabOTHI B XUMUYE-
CKOI1 1abopaTtopum»
47 [TpakTnueckas padota [IpakTuueckas padbora
No 2 «Ounctka 3arpsi3HEHHOM MOBAPEHHOM COJIN» Ne 2
«OuuncTKa 3arpsI3HEHHON
IIOBApEHHOM COJIN»
48 [TpakTrueckas padota [IpakTnueckas padbora
Ne 3 «IIpu3Haku NpoTeKaHUsI XUMUYECKUX PEAKLIUI Ne 3
«IIpru3Haku npoTeKaHus
XUMUYECKHUX PeaKluii»
49 [TpakTrueckas padota [IpakTnueckas pabora
Ne 4 «IpuroroBineHue pacTBOPOB C OIpPENEICHHON Ne 4
MacCOBOM J10JI€M pACTBOPEHHOI'O BEIIECTBA» «IIpuroToBienne pacTBo-
POB C OIIPEAEIEHHON MacC-
COBOM JI0JIE pacTBOPEHHO-
ro BEUIECTBA
7 PactBopenue. 50 PactBopenue. PacTBOpUMOCTh BENIECTB B BOJE
PacTtBOpBHI. 51 DJIEKTPOJIMTHYECKAS] JUCCOIUALIHS
Caorictsa pac- 52 OCHOBHBIE TOJOKEHUS TEOPUU DIEKTPOIUTUUECKOU | buocennas ponv uoHo8 Kanus,
TBOPOB 3JIEK- JUCCOLIMAIIUT Hampus, xaopa u Op. polb
TPOJIUTOB UOHO8 8000pP0O0A 68 NUMAHUU
18 yacos pacmenuil
53 VoHHBIE ypaBHEHUs peaKkuil Peaxyuu uonnoco obmena,
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Ne Paznen Ne Tema ypoka Tema HPIO @®opMbI TEKYLIETO KOH-
pa3 ypoOKa TPOJIsl YCIIEBAEMOCTH
aeja
scmpeuarowuecs Ha xumuye-
cKux npouzeoocmeax Yens-
ouHckot obracmu
54 KucioTsl, ux kinaccudukaius 1 CBONCTBa CamocrosTenpHas padbora
55 KucnoTsl, ux knaccudukamnms 1 CBOWCTBA Ne 5
56 OcHoBaHMs1, UX Ki1accuuKaIys U CBONCTBA «PactBopenue. PacTBopsl.
57 XUMHUYECKUE CBOMCTBA MIET0YEH CBoiicTBa pacTBOPOB DJICK-
58 Oxkcuipl, X KJ1acCu(hUKAIIMKA U CBOMCTBAX Hcnonvzosanue oxcuoos me- TPOJIUTOB»
Manios, KaKk xpomogpopos ua
Yenabunckom  1aKOKpacou-
HoM 3a600e. OKcudvl azoma u
cepuvl — 3a2pASHUMENU ammo-
cghepul 2. Yenabuncka
59 OxkcuJipl, uX KiIaccu(UKalMy U CBOMCTBAaxX
60 Counu B cBere TOJl. XuMuueckue cBOMCTBa CoJiei
61 Conu B cBere TOJl. XuMunyeckue cBoicTBa coeit JlaboparopHas padota Ne 4
«B3aumonenicTBue couen ¢
COJISIMU»
62 ['eneTnueckas CBA3b MEXAY KJIaCCAMU BEILIECTB
63 OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU
64 OKHMCIHUTENTBHO-BOCCTAHOBUTENBHBIE PEAKIINH
65 CocraBnenue ypaBHeHuii OBP MeTo/10M 31€KTpOHHO-
ro OayaHca
66 O6o0061ieHre U cuctemMaTH3anus 3HaHui o teme «Pac- KonTponbnas padota Ne3
TBOpeHue. PactBopel. CBoiicTBa pacTBOPOB 3IEKTPO- «PactBopenue. PactBo-
JIUTOBY pbl. CBOMCTBA pacTBOPOB
AIIEKTPOJIUTOBY
67 O0001enne U cucreMaTn3anusa 3Haguil mo teme «Pac-

tBOpeHue. PactBopel. CBoIiCTBa pacTBOPOB 3JIEKTPO-
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Ne Paznen Ne Tema ypoka Tema HPIO @®opMbI TEKYLIETO KOH-
pa3 ypoOKa TPOJIsl YCIIEBAEMOCTH
aeja
JIUTOBY»
8 [IpakTukym 68 [Tpaktnueckas padora Ne 5 «Peakiuu noHHoro oome- [IpakTrueckas padora Ne 5
CBOWCTB DJIEK- Ha» «Peakunu HOHHOTO OOMe-
TPOJIUTOB HaY
2 yaca 69 [TpakTnueckass pabora Ne 6 «Pemenue skcnepuMeH- [IpakTuueckas pabora Ne 6
TalbHBIX 3a7a4 Mo TeMe «OCHOBHBIE KJIACCHI HEopra- Pemenne skciepuMeHTAaNb-
HUYECKUX COCTMHCHHIN HBIX 33/1a4 110 Teme «Oc-
HOBHBIE KJIaCChl HEOPTaHU-
YECKUX COCIUHEHUI
[ToBTOpenue 70 O06o0061eHre 3HaHU IO XUMHH 3a Kypc 8 Kiacca Juarnoctuueckas pabota
1 yac No 2
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9 kiacc (68 yacon)

HaumeHoBanue yueOHUKA: XUMUS

ABTopsI: ['abpuensn O.C.

Ne Paznen Ne Tema ypoka Tema HPIO @®opMbI TEKYIIET0 KOH-
pas ypoOKa TPOJISl YCIIEBAEMOCTH
Aesia
1 Bsenenue. 1 XapakTepucTUKa XHMHYECKOrO 3JIEMEHTAa Ha OCHOBA-
OO0was xapak- HUM ero mnojnoxeHus B Ilepmonmyeckoil cucreme
TEPUCTUKA XHU- J. . MenneneeBa
MUYECKUX 2 XapakTepUCTUKAa XMMHUYECKOTO 3JIEMEHTa Ha OCHOBA- Juarmoctuueckas pabo-
JJIEMEHTOB U HUM €ro mnojoxeHus B Ilepumonnueckon cucreme Ta Ne |
XUMHUYECKUX JI. 1. MenneneeBa
peaknwii. [le- 3 XapakTepuCTUKAa XUMHUECKOTO 3JIEMEHTa M0 KUCHOT- | [Junk - amgpomepnviii memann, | JlaboparopHas paboTa
PUOANYECKUH HO-OCHOBHBIM CBOWCTBaM 00pa3yeMblX UM CO€IWHE- | noayuaemviii Ha YII[3 Ne 1 «Ilonyuyenue rua-
3axoH u Ilepu- HUil. AM¢oTepHble OKCUIbI U TUIpOKcUabL. [loHsTHE O pOKCHJIa IUHKA U UCCIIe-
oAgnvcCKas Cu- NEePEXOOHBIX DJIEMEHTaX JIOBaHUE €r0 CBOMCTB»
CTeMa XMMH- 4 Ilepponuueckuii 3aKOH M IMEPUOAMYECKAs CUCTEMA
YECKHX DJIe- xuMmudeckux 3nueMeHToB .M. Menneneesa
MEHTOB 5 XuMHUYeCKass OpraHu3anus IpUPOAbl. XHUMHUYECKHUE
M. 1. Menne- AJIEMEHTHI B KJIETKaX JKMBBIX OPraHU3MOB. Makpo- u
Jieesa MHKPODJIEMEHTHI
11 gacos 6 Knaccudukanus XuMHYECKUX peakiui
7 CKOpOCTh XMMHUYECKON pEaKIIUU
8 @DakTOpHI, BIAUSAIOINE HA CKOPOCTh XUMUYECKON peak-
97071
9 KaranusaTtops! u katanus
10 3nauenue [lepnonndeckoro 3akona /.M. Menneneesa

11

O0o01Ienne M CcHUCTEMATH3alMd 3HAHUM II0 TeMeE
«BBenenne. OOmas xapakTepUCTUKA XUMHUYECKHX
JJIEMEHTOB M XUMUYECKUX peakuui. Ileprnonnuecknii
3akoH U Ilepuognueckass cucremMa XUMHUYECKUX dJie-

KonrtponsHast pabora Ne
1 «BBenenue. O0Ias
XapaKTepUCTUKA XUMHU-
YECKHX JIEMEHTOB U XH-
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Ne Paznen Ne Tema ypoka Tema HPIO @®opMbI TEKYLIET0 KOH-
pa3 ypoka TPOJISl YCTIEBAEMOCTH
aeja
MeHToB J[.1. Menneneesa» MHUYECKUX peakiui. [1e-
pHOINYECKHIl 3aKOH U
IIepuoanueckas cucrema
XUMHYECKHUX 3JIEMEHTOB
. Y. MenaeneeBa
2 MeTtamnibsl 12 [Tonoxxenue metaiioB B Ilepuoandeckoi cucreme
14 yacoB J.1. MenneneeBa u 0COOEHHOCTU CTPOCHHS UX aTO-
MoB. DU3HUECKHE CBOICTBA METAIIIOB
13 XUMHYECKHE CBONCTBA METAJIJIOB JlabopaTtopHnas pabota
14 Cnnasel Tepmuueckas obpabomka u 3a- Ne2 «Ilomyuyenue rua-
KanKa Memainios U Cniasos Ha poxcuos xenesa (1) u
npeonpusimusx pecuoHd. (III) m n3yuenue nx
15 Mertamisl B ipupojie. O01me crnocodsl ux noiayueHust | Mecmopooicoenus pyo yepHulx u CBOMCTB)»
YBEMHBIX Memanio8 HA meppu-
mopuu obnacmu. I'uopo- u nu-
pomemainiypeuieckue Memoovl
NONYYeHUs YBEMHbIX Memainos
(medu, yumka, HuKeus) Ha npeo-
NPUAMUSAX YBEMHOU Memanyp-
euu Ypana (3namoycm, Kapa-
oaw, Kviwumoeim, B.YVganeii u
op.)
16 OO61re NOHTHS 0 KOPPO3UH METAJNIOB Llexu ecanveanuueckux noxpwi-
muil Ha Npeonpusmusx 2opood
(«Tennonpubopy)
17 OO0m1as XxapaKTepUCTHUKA IIETOYHBIX METAIIIOB TepMHUHOJIOTMYECKH I
nukTauT Ne 1
«Metamb»
18 CoeMHeHus ET0YHbIX METAJIOB
19 OO0m1as xapakTeprucTHUKa 3JIEMEHTOB TJIABHOM ITO/I-

rpynnsl I rpynmnsl
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Ne Paznen Ne Tema ypoka Tema HPIO @®opMbI TEKYLIET0 KOH-
pa3 ypoka TPOJIsl yCIIEBAEMOCTH
aeJia
20 CoenuHeHus IIETOYHO3EMENbHBIX MeTauioB. JKect- | [lpumenenue  wenounosemens-
KOCTb BOJIbI HbIX Memanlos 6 Kavecmee
@nrocos, cmpoumenbHuIX Mame-
puanos
21 AJNIOMHHUH, €r0 GU3NIECKHEe U XUMHUYECKHE CBOMCTBA CamocrosrenbHas pabo-
ta Ne 1 «MeTamibi»
22 CoenuHeHus amOMUHUS Ilpumenenue anromunus 6 bvimy
u npomviuinennocmu. boxcumo-
evle pyonuxku 6 Yensbunckou
obnacmu.
23 XKeneso, ero ¢pusznueckre 1 XUMUYECKUE CBOWCTBA Ilpouzsoocmeo uyeyna u cmanu
Ha Memaiiypeuyeckux 3ae00ax
obnacmu. Hcnonvzosanue uyey-
Ha u cmaiu 8 OeKOpPamueHo-
npukiaoHom uckyccmee FOxcno-
2o Ypana
24 I"'enernueckue psaasl Fe (I1) u Fe (111)
25 O06o01mieHne 1 cucTeMaTu3alus 3HaHui o teme «Me- KonTponbnas pabota
TaJJIbI» Ne 2 «Metannsi»
3 [IpakTuxym 1. 26 [TpakTueckas pabora Ne 1 «Pemienue skcriepuMeH- [IpakTnueckas pabora
CaoiicTBa me- TaJdbHBIX 3a7a4 no teme «llonyueHue coequHeHui Me- No 1 «Pemenue skcrne-
TaJJIOB M MIX TaJUIOB U U3yYEHUE UX CBOMCTBY» PUMEHTAJBHBIX 33/1a4 O
COEMHEHUI teme «llomydyenue co-
2 Jaca eTUHEHNN METaIJI0B 1
W3YYEHUE UX CBOMCTBY
27 [TpakTueckast pabora Ne2 «KadecTBeHHbIE peakIuu [IpakTuueckas padbora Ne
Ha MOHBI B paCTBOPE 2 «KauecTBeHHBIE peak-
LIUY HA MOHBI B PaCTBO-
pe»
4 Hemeramibl 28 Hemeramnbl: arombl u mpocThie BemectBa. Kucnopon, | Cocmas 6030yxa  Vpanvckoeo
25 yacoB 030H, BO3JIyX PE2UOHA, OCHOBHbIE 3A2PA3HU-
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Ne Paznen Ne Tema ypoka Tema HPIO @®opMbI TEKYLIET0 KOH-
pa3 ypoka TPOJIsl yCIIEBAEMOCTH
aeja
menu ammocghepol
29 Bonopon
30 Boga. Bona B xu3HM yesnoBeka [IpakTnueckas padora Ne
3 «Ilomyuenue Bogopoa
U U3yYEHUE €ro
CBOMCTB»
31 ["asiorensl
32 CoennHeHUs TaJOTEHOB: XJIOPOBOJIOPOM, XJIOPOBOIO- JlaboparopHas paboTa
pOIIHas KHCIIOTA U €€ COJIU Ne3 «KauectBeHHas pe-
aKIMs Ha TaJOTeHU -
WOHBD)
33 [Tony4yenue ramoreHoB. IlpuMeHeHne rajgoreHoB u ux | Pewenue npobremvl Hedocmam-
COEMHEHUI B HAPOJHOM XO351CTBE Ka 1loda 8 ¥Ypanockom pecuone
34 Kucnopon Ilonyuenue xucnopooa na Yens-
OUHCKOM KUCTIOPOOHOM 3AB800€.
buonozuueckas pone xuciopooa
8 JHCUBLIX OP2AHUSMAX
35 Cepa, ee ¢pusznueckrue 1 XUMUYECKUE CBOKCTBA Aunmponozennvie UCMOYHUKU
okcuoa cepwvl (IV) 6 ammocgepe
Ypana
36 CoeMHEHNs cepbl: CEPOBOIOPOA U OKCUIBI CEPBI
37 CepHast KUCJIOTa U €€ COJIU
38 IIpon3BOACTBO CEPHOM KUCIOTHI IIpousz600cmeo cepHotl Kucio- TepMHUHOJIOTMYECKHIT
mol 8 Yensabunckou ooracmu. JukTaHT No 2
Oxpana okpyorcarowel cpeovl «Hemeramb»
39 A3OT U ero cBoHcCTBa
40 Ammuak u ero cBorictBa. Cojii aMMOHUS Hcnonvzosanue ammuaka 6 xo-
n00unbHulX  yemanoskax 00O
«Unmaproy
41 OKkcuarl a3oTa
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Ne Paznen Ne Tema ypoka Tema HPIO @®opMbI TEKYLIET0 KOH-
pa3 ypoka TPOJIsl yCIIEBAEMOCTH
aeja
42 A30THas KUCJIOTa U €€ COJIN
43 [IpoGnema comepxaHus COJICH a30THOW KHCIIOTHI B
CEJIbCKOXO03SUCTBEHHOW MPOAYKIIMH. A30THBIC y100-
peHust
44 ®dochop u ero coeqMHEHUS Ipumenenue azomuvix gocgop-
HbIX YOOOpeHUull 6 MeCmHOM
CeNbCKOM XO03AlcCmee
45 Yraepon OcHosHble 8UO0bl MONIUBA 8 pe-
2UOHe, 3anacvl yeus 6 obnacmu.
IIpupooooxpannvie Mmeponpus-
musi npu y2nedoovlue
46 Okcuapl yriaepoaa
47 YronpHasa KUCJIO0Ta U €€ COJIU Mecmopooicoenus uzeecmusxa,
mpamopa (Koeneuncxoe, banan-
OumHckoe)
48 Kpemuuit
49 CoenvHEeHNs KpEMHUS
50 CunukartHasi IpOMBIIUIEHHOCTh Cunukamnas npomMblUIEHHOCHb
oonacmu (3a600 JKBU, «Kem-
ma», Couicepmckutli  popghopo-
6blil 34600)
51 O6061enue mo reme «Hemerannb»
52 Konrponsnas padora Ne 3 o teme «Hemeramis KonrponsHas pabora
Ne 3 «Hemeramb»

5 [IpakTuxym 2. 53 [TpakTuaeckas pabora Ne 4 [IpakTuueckas padborta Ne
CaoiicTBa co- [Tomy4yenue kucmopoaa U U3y4eHHUE €ro CBOWCTB 4 «Ilonyyenue KHCIOPO-
€MHEHUN He- J1a ¥ U3y4YEHHE €TO

METaJIOB CBOMCTB»
4 gaca 54 [TpakTuueckas padbora Ne 5 [TpaxkTrueckas padborta Ne

Ilony4yeHnue ammMuaka U U3y4eHHUE €ro CBOMCTB

5 «llonyyenue ammuaka
Y U3YYEHUE €T0
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Ne Paznen Ne Tema ypoka Tema HPIO @®opMbI TEKYLIET0 KOH-
pa3 ypoOKa TPOJISA YCIIEBAeMOCTH
aeJia
CBOMCTB»
55 [TpakTuueckas padora Ne 6 [TpakTuueckas paborta No
[TomyueHue yriaekuciaoro rasa M U3Y4YEHHE €ro 6 «Ilonyuyenue yriaekuc-
CBOMCTB JIOro ra3a 1 U3y4€HUe
€ro CBOMCTBY
56 [TpakTnueckas padota Ne7 [IpakTuueckas padbora Ne
Pelenue sxcniepruMeHTanbHbIX 3a4a4 1o teme «Heme- 7 «Pemenue sKkcnepu-
tajuibl [V — VII rpynn u ux coenuHeHU» MCHTAJIbHBIX 3a7a4 110
teme «Hemeramnel [V —
VII rpynn 1 ux coenu-
HEHUIN
6 Kparkue cse- 57 IIpeameT OpraHM4ecKOM XUMHH. Ankanol Kak Monaueo 8 pecuone.
neHus o0 op- IIpenenbHble yrIeBOAOPOAB IIpupoonvie ucmounuxu yenego-
TaHUYECKUX 00p0008 Ha meppumopuu 0o.1a-
BELIECTBAX cmu
4 yaca 58 HenpenenbHble yrieBogopoibl. DTUIIEH U alleTUIIEH OKonocuueckue  nocreocmeus
UCNONIL306AHUSL NOIUIMULEHA 8
Ovlmy,  NpOMbIUWLIEHHOCMU U
CelbCKOM XO0351cmee
59 Cnuptsl. [lonsiTue 006 anpaerunax Ha npumepe ykcyc- | Ilpouzsoocmeo anxkoeonvhot | TepMHUHONOTHYECKUN
Horo. [IpenenbHble OTHOOCHOBHBIE KapOOHOBBIE KHUC- | MPOOVKYUUL. Toxcuunocmo nukTanT Ne 3
JIOTBI cnupmos. dmanon — coyuane- | «KpaTkue cBeneHus 00
Holti  moxcud. IIpouzsoocmeo OpraHN9CCKUX BEIIC-
VKCYCHOU KUCIOMbL 8 JIeCOXUMU- CTBax»
yeckom npoussoocmee (2. Aua)
60 Crnoxubie 3¢upsl. XKupbl. AMHUHOKHCIOTB U Oenku. | [lonyuenue scupos na npeonpu- | CamocrosTenbHas pabo-
YrneBoasl AMUAX NUWEBOL NPOMbBLULTIEHHO- Ta Ne 2
cmu obnacmu. Ilpouseodcmeso | «Kparkue cBenenus 00
KOHOumepckux uzoenuil ¢ peeu- | OPTaHMYCCKHUX BELIC-
one CTBax»
7 O06006111EH1E 61 [lepuonnueckas cucrema JI.M1. Menneneena CamocrositenpHast pabo-
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Ne Paznen Ne Tema ypoka Tema HPIO @®opMbI TEKYLIET0 KOH-
pa3 ypoOKa TPOJISA YCIIEBAeMOCTH
aeja
3HaHUH 110 XU- ta Ne 3 «O6006meHme
MUHU 32 Kypc 3HAHUN MO XUMUH 32
OCHOBHOM KYpPC OCHOBHOM ILIKOJIBI.
mkostel. TTom- [Tonroroka k OI'D»
TOTOBKA K 62 CTpoeHue aToMa 1 BEIIeCTBa
orn 63 Bunbl xuMHyecKux CBSA3€H M THUIBI KPUCTAIIIMUECKUX
8 yacoB PCILICTOK
64 Knaccugukarus XUMHUYECKUX peakuii 10 Pa3InIHbIM CamocrosTenbHas pabo-
npusHakaM. CKOpOCTb XUMHUYECKOU peaKuu ta Ne 4 «O60061eHNE
3HAHUN IO XUMUH 32
KYPC OCHOBHOM IIKOJIBI.
[ToaroroBka k OI'D»
65 Heoprannueckue BemecTBa, MX HOMEHKJIATypa H
KIaccuuKanus
66 [IpocThie U CIIOXKHBIE BEIIECTBA
67 I'eHeTnyeckue psibpl METAIIIOB U HEMETAIITIOB CamocrosrenbHas pabo-
ta Ne 5 «O60061eHNE
3HAHUM MO0 XUMHH 32
KYpC OCHOBHOM ILIIKOJIBI.
ITonroroska k OI'D»
68 I'eneTnyeckast CBsA3b MEXKIy KIACCaMH HEOpraHUYe- Jnarnoctuueckas pado-

CKHX BCIICCTB

Ta Ne 2
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OIIeHO‘lHI)Ie MaTepHaJIbl

Ipunoscenue

8 ki1acc
Ne ypo- ®opMa TeKylero KOHTPOJIst Hcrounuk
Ka

2 Juaznocmuueckasn paboma Nel MPOOII OOO, Llenesoii pazaen, 1.3, P1.3, P1.3.3,
P1.3.3.11, 8, AP, AP Ne 1

3 Tepmunonozuueckuii ouxmanm Ne 1 MPOOII OOO, Ilenesoit paznen, 1.3, P1.3, P1.3.3,
«IlepBoHaYanbHBIE XUMUYECKUE TTOHSATHS P1.3.3.11,8, T, T Ne 1

4 Camocmoamenvnasa paooma Ne 1 MPOOII OOO, Ilenesoii paznen, 1.3, P1.3, P1.3.3,
«IlepBoHaYanbHBIE XUMUYECKUE TTOHSATHS P1.3.3.11,8,CP,CP Ne 1

8 Camocmosamenvnas paboma Ne 2 MPOOII OOO, Llenesoii pazaen, 1.3, P1.3, P1.3.3,
«ATOMBI XUMHUUYECKHX DIIEMECHTOB) P1.3.3.11,8, CP, CP Ne 2

11 Tepmunonozuueckuii ouxkmanm Ne 2 MPOOII OOO, Llenesoii pazaen, 1.3, P1.3, P1.3.3,
«ATOMBI XUMHUUYECKHX IJIEMCHTOB) P1.3.3.11, 8, TH, T Ne 2

13 Konumponsnan paboma Ne 1 «ATOMBI XUMHUYECKUX DJIEMEHTOBY MPOOII OOO, Llenesoii pazaen, 1.3, P1.3, P1.3.3,
P1.3.3.11, 8, KP, KP Ne 1

16 Tepmunonozuueckuii ouxkmanm Ne 3 MPOOII OOO, Llenesoii pazaen, 1.3, P1.3, P1.3.3,
«IIpocTsle BemecTay P1.3.3.11,8, TH, TH Ne 3

19 Camocmosamenvnas paboma Ne 3 MPOOII OOO, Llenesoii pazaen, 1.3, P1.3, P1.3.3,
«[IpocTsie BemecTBay P1.3.3.11, 8, CP, CP Ne 3

21 Jlabopamopuasa paooma Ne 1 «KadecTBeHHas! peaKIvs Ha YTICKHUC- MPOOII OOO, Llenesoit paznen, 1.3, P1.3, P1.3.3,
JIBIM Ta3» P1.3.3.11, 8, JIP, JIP Ne 1

25 Jlabopamopnaa paboma Ne 2 «Onpenenenne pH pacTBOpoB KHCII0- MPOOII OO0, Ilenesoii paznen, 1.3, P1.3, P1.3.3,
TBI, IEJIOYH W BOJBI» P1.3.3.11, 8, JIP, JIP Ne 2

30 Tepmunonozuueckuii ouxkmanm Ne 4 MPOOII OOO, Llenesoii pazgen, 1.3, P1.3, P1.3.3,
«CoeMHEeHNS] XUMUYECKUX JIEMEHTOB) P1.3.3.11,8, T, T Ne 4

33 Konumponvnaa paboma Ne 2 «Coenunennsi xumuueckux siementoB» | MPOOIT OOO, Lenesoit pa3gen, 1.3, P1.3, P1.3.3,
P1.3.3.11, 8, KP, KP Ne 2

41 Jlabopamopuasa paboma Ne 3 «3ameniennie menu B pactBope xjopuna | MPOOII OOOQO, Lenesoit pasnen, 1.3, P1.3, P1.3.3,

meu(Il) sxenezomy

P1.3.3.11, 8, JIP, JIP Ne 3
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Camocmoamenvnaa paooma Ne 4
«I3MeHeHus1, MPOUCXOIAIINE C BEHIECTBAMU)

MPOOII OOO, Ilenesoit pasznen, 1.3, P1.3, P1.3.3,
P1.3.3.11, 8, CP, CP Ne 4

46 Ilpakmuueckaa paboma MPOOII OOO, Ilenesoit paznen, 1.3, P1.3, P1.3.3,
No 1 P1.3.3.11, 8, ITP, ITP Ne 1
«JIaboparopHoe 060pymoBaHKEe U MpUEMbI oOparieHus ¢ HuM. [IpaBu-
Ja 6e30macHOi paboThl B XUMUYECKOH J1a00paTOpum»

47 Ilpakmuueckaa paooma Ne 2 MPOOII OOOQ, llenesoit paznen, 1.3, P1.3, P1.3.3,
«OuncTKa 3arpsI3HEHHON MTOBAPEHHOM COJN P1.3.3.11, 8, ITP, ITP Ne 2

48 Ilpakmuueckan paooma Ne 3 MPOOII OOOQ, llenesoit paznen, 1.3, P1.3, P1.3.3,
«IIpu3HaKy NpOTEKAHNS XUMUYECKUX PEAKIINI» P1.3.3.11, 8, I1P, I1P Ne 3

49 Ilpakmuueckan paooma Ne 4 MPOOII OOOQ, llenesoit paznen, 1.3, P1.3, P1.3.3,
«[IpuroToBiieHHE PACTBOPOB C OIMPEACICHHON MacCOBOM /10J€H pac- P1.3.3.11, 8, I1P, ITP Ne 4
TBOPEHHOTO BEIIECTBAY

58 Camocmoamenvnas paboma Ne 5 MPOOII OOO, Llenesoii pazaen, 1.3, P1.3, P1.3.3,
«PactBopenue. PactBopbl. CBOICTBA paCTBOPOB 3JEKTPOIUTOB) P1.3.3.11, 8, CP, CP No 5

61 Jlabopamopuasa pavoma Ne 4 «B3aumoaeiicTBue coiei ¢ COJIAMM MPOOIT OOO, Lenesoii pazgen, 1.3, P1.3, P1.3.3,

P1.3.3.11, 8, JIP, JIP Ne 4

66 Konumponvnaa paboma Ne3 MPOOIT OOO, Lenesoii pazgen, 1.3, P1.3, P1.3.3,
«PactBopenue. PactBopbl. CBOICTBAa paCTBOPOB JIEKTPOIUTOBY P1.3.3.11, 8, KP, KP Ne 3

68 Ilpakmuueckaa paboma Ne 5 MPOOIT OOO, Lenesoii pazgen, 1.3, P1.3, P1.3.3,
«Peaknuyu HOHHOTO 0OMeHa» P1.3.3.11, 8, IIP, IIP Ne 5

69 Ilpakmuueckasa paboma Ne 6 MPOOITI OOO, Lenesoii pazgen, 1.3, P1.3, P1.3.3,
Pemienune skcnepuMeHTaIbHBIX 3a7a4 Mo TeMe «OCHOBHBIE KIaCChl P1.3.3.11, 8, IIP, ITP Ne 6
HEOPTaHMYECKUX COCIMHECHUI

70 Juaznocmuueckasn paboma Ne 2 MPOOII 00O, Lleneroii pazaen, 1.3, P1.3, P1.3.3,

P1.3.3.11, 8, AP, JIP Ne 2
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9 kJjacce

Ne ypo- ®opMa TeKylero KOHTPOJIst HUcrounuk
Ka
2 Juaznocmuueckan paooma Ne 1 MPOOII OOO, Ilenesoit paznen, 1.3, P1.3, P1.3.3,
P1.3.3.11,9, AP, IP Ne 1
3 Jlabopamopnan paooma Ne 1 «Ilonydenne ruapokcuaa nuaka u uc- | MPOOII OOO, Lleneoii pa3nen, 1.3, P1.3, P1.3.3,
CIIEOBAHUEC €r0 CBOMCTBY P1.3.3.11, 9, JIP, JIP Ne 1
11 Konmponsnaa paboma Ne 1 «Beenenue. OO01iasi XapakTeprucTUKa MPOOII OOO, Lenesoii pazgen, 1.3, P1.3, P1.3.3,
XAMHYECKHUX 3JIEMEHTOB M XUMUYECKUX peakuuil. [lepuoanueckuii P1.3.3.11,9, KP, KP Ne 1
3aKoH ¥ [leproanyeckas cucreMa XUMUYECKHUX JIEMEHTOB
. . MenneneeBa»
14 Jlabopamopnasn paboma Ne2 «Ilonyyenne ruapoxcuaos xenesa (II) u | MPOOII OOO, Llenesoit pazaen, 1.3, P1.3, P1.3.3,
(II) m n3yueHue ux CBONCTBY P1.3.3.11, 9, JIP, JIP Ne 2
17 Tepmunonozuueckuii ouxkmanm Ne 1 «Metanibh» MPOOIT OOO, Lenesoii pazgen, 1.3, P1.3, P1.3.3,
P1.3.3.11,9, T, T Ne 1
21 Camocmosamenvnas paboma Ne 1 «Metamib» MPOOII 00O, Llenesoii pazgen, 1.3, P1.3, P1.3.3,
P1.3.3.11,9,CP,CP Ne 1
25 Koumponsnan paboma Ne 2 «Metamib» MPOOII OOO, Llenesoii pazaen, 1.3, P1.3, P1.3.3,
P1.3.3.11, 9, KP, KP Ne 2
26 Ilpakmuueckasa paooma Ne 1 «Pemenue sxcniepuMenTanbubix 3a1ad | MPOOIT OOO, Lenesoit pa3aen, 1.3, P1.3, P1.3.3,
o teMe «llomydyeHue coeIMHEHNI METAJUIOB U U3YYEHUE UX P1.3.3.11, 9, ITP, ITP Ne 1
CBOMCTB»
27 Ilpakmuueckasa paboma Ne 2 «KauecTBeHHbIE pEaKIIMM HA UOHBI B MPOOII OOO, Lenesoii pazaen, 1.3, P1.3, P1.3.3,
pacTtBope» P1.3.3.11, 9, IIP, ITP Ne 2
30 Ilpakmuueckasa pavoma Ne 3 «Ilonyuenue Bogopona u usyyenue ero | MPOOII OOO, Lenesoit pa3nen, 1.3, P1.3, P1.3.3,
CBOMCTB» P1.3.3.11, 9, ITP, TTP Ne 3
32 Jlabopamopuasa paboma Ne3 «KauectBeHHas peakuus Ha ranoreHua- | MPOOII OOO, Lenesoit pa3aen, 1.3, P1.3, P1.3.3,
HOHED» P1.3.3.11, 9, JIP, JIP Ne 3
38 Tepmunonozuueckuii ouxmanm Ne 2 «Hemetamuibny MPOOII OOO, Llenesoit pa3znen, 1.3, P1.3, P1.3.3,
P1.3.3.11,9, TH, T Ne 2
52 Konumponsnan paboma Ne 3 «Hemeramabny MPOOII OOO, Ilenesoit paznen, 1.3, P1.3, P1.3.3,

P1.3.3.11,9, KP, KP Ne 3
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Ilpakmuueckan paooma Ne 4 «llonydeHnre KUCIOPOaa U U3YYEHUE
€ro CBOMCTB)»

MPOOII OOOQ, llenesoii paznen, 1.3, P1.3, P1.3.3,
P1.3.3.11, 9, IIP, ITP Ne 4

54 Ilpakmuueckan paooma Ne 5 «llonyuenne ammuaka u uzydenue ero | MPOOII OOO, Llenesoii pa3aen, 1.3, P1.3, P1.3.3,
CBOMCTB» P1.3.3.11, 9, ITP, IIP Ne 5

55 Ilpakmuueckan pavoma Ne 6 «llonyuenue yriaekucioro raza u uzy- | MPOOII OOO, Lenesoii pa3aen, 1.3, P1.3, P1.3.3,
YeHHUE €r0 CBOHCTBY P1.3.3.11, 9, IIP, ITP Ne 6

56 Ilpakmuueckan pavoma Ne 7 «Pemienne sxcnepumenTanbbix 3a1ad - | MPOOIT OOO, Lenesoii pa3aen, 1.3, P1.3, P1.3.3,
o teMe «Hemeramnsl IV — VII rpynn u ux coetuHeHun» P1.3.3.11, 9, IIP, IIP Ne 7

59 Tepmunonozuueckuii ouxmanm Ne 3 MPOOII OOO, Ilenesoit paznen, 1.3, P1.3, P1.3.3,
«Kparkue cBenenns 00 OpraHMuecKuX BEIIECTBAX) P1.3.3.11,9, T, T Ne 3

60 Camocmosamenvnaa paboma Ne 2 MPOOII OOO, Ilenesoii paznen, 1.3, P1.3, P1.3.3,
«Kpatkue cBeieHHs 00 OpraHUYECKUX BEIIESCTBAX) P1.3.3.11,9, CP, CP No 2

61 Camocmoamenvnas paboma Ne 3 «O06001menue 3Hanui no xumuu 3a | MPOOIT OOO, Llenesoii pazaen, 1.3, P1.3, P1.3.3,
Kypc ocHOBHOM 1ikoubl. [Toaroroska k OI'9» P1.3.3.11,9, CP, CP Ne 3

64 Camocmoamenvnas pavoma Ne 4 «O600menue 3Hanui no xumuu 3a | MPOOIT OOO, Llenesoii pazaen, 1.3, P1.3, P1.3.3,
Kypc ocHOBHOM 1ikoubl. [Toaroroska k OI'9» P1.3.3.11,9, CP, CP Ne 4

67 Camocmoamenvnas paboma Ne 5 «O6061menue 3Hanuit o xumuu 3a | MPOOIT OOO, Llenesoit pazgen, 1.3, P1.3, P1.3.3,
Kypc ocHOBHOM mikoubl. [Toaroroska k OI'9» P1.3.3.11,9, CP, CP Ne 5

68 Jluaznocmuueckas paooma Ne 2 MPOOIT 00O, Ilenesoii paznemn, 1.3, P1.3, P1.3.3,

P1.3.3.11,9, JIP, JIP Ne 2
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