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Pabouas nmporpamma yueOHOM JUCHUIUIMHBI COCTaBJIEHA HA OCHOBE:

®denepalibHOTO roCyAapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHjaapTa CpeaHero
npodeccuoHanbHOr0 obOpasoBanus 1o crnenuanbHOocTH 09.02.07 HHpopManuoHHBbIE
cUcTeMbl H TporpaMMupoBaHue (0a30BOil MOArOTOBKH), BXOJMIIEH B COCTaB
yKkpynHeHHoH rpynmnbl cnenuaibHoctel 09.00.00 UndopmaTnka m BbIYHCIUTEIbHAS
TeXHUKA, YTBEP)KJICHHOro mpukazoM MuHoOpHayku Poccum ot 09.12.2016T. Ne 1547
(pexn. Ot 01.09.2022);

I[TIOOII CIIO mno cmenuansHocTd 09.02.07 HWHpOpMaMOHHBIE CHUCTEMBI U
nporpaMMmupoBanue (06a30BOM TOATOTOBKH), pazpaboraHHoi DenepanbHBIM yUeOHO-
meroanyeckuMm oObenuHeHneM B cucteme CIIO mo YI'C 09.00.00 Mudopmaruka u
BBIYHMCIIUTENIbHAS TEXHUKA,

B COOTBETCTBHH C pabO4YNM y4eOHBIM IITaHOM KoJutemka Ha 2023/2024 yaeOHblii ro.

PACCMOTPEHO:

Ha 3acenanuu [legarornueckoro coera [IOUY «I'TIK» nportokon Ne 1 ot 29.08.2023r.

Pa3paborunk: Abakaposa 3.T., npenogasarens [1OYY I'TIK.

Penensenrnr:
byrraes Myca CannioBuy , kanauaat puznko-maremMarnyeckux Hayk, [IOUY «I'TIK»

Jlxax6apoa 3arpar MaromenanueBHa, K.0.H., TOLEHT KadeIpbl ONOIOTUH, SIKOJIOTHH
U METOJUKHU IpenoaaBanus paxyapTeTa Ononoruu, reorpapuu u xumun AUTTY
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1. HACIIOPT PABOYEH MPOT'PAMMBbI YYEFHOU JUCIHUATLIAHBI

1.1. O6snacTh NpUMeHEeHHUs] TPOrPAMMBI.
[Iporpamma yueOHO¥W mucummuinabl  OVY]J[.07 Xumus sBiIseTcs dYacTbl0O OCHOBHOM

npodecCHoHAIbHON 00pa3oBaTenbHOM mporpammbl B cootBeTcTBUH ¢ PI'OC CIIO mo
cnenuansHoctd 09.02.07 Hugpopmayuonnvie cucmemsl u npozpammuposanue.

[Iporpamma y4eOHON AMCUMIUIMHBI MOKET OBITH HCIIOJIb30BaHA 0Opa30BaTEIbHBIMU
YUPESKACHUSAMH  MPOPECCHOHATBHOTO  00pa3oBaHWss Ha  TeppuTopun  Poccuiickoit
Denepary, UMEIOIIMMHI IPAaBO HAa PEATM3ALMI0 MPOTPAMMBI MOATOTOBKH CHEIMATIHCTOB
cpenuero 3BeHa 1o crnenuaibHoctu 09.02.07 Hugpopmayuonnvie cucmemsl u npozpammu
posanue.

1.2. MecTo AMCUMIUIMHBI B CTPYKTYpe OCHOBHO# mnpodeccnoHalbLHOI 00pa3oBaTebLHOI
nporpammbl:  obmeoOpazoBatenbHas aucuuiuinaa OY /.07 Xumust  sBisieTcst  00s3aTeNIbHOM
4acThio 00111e00pa30BaTENBHOTO UKIIa 00pa3oBaTeNbHOM mporpammel B cootBeTcTBrH ¢ T'OC mo
crietanbHocTu 09.02.07 Hnghopmauuonnvie cucmemovl u npocpamMmuposanue.

1.3. Lesu 1 nu1aHupyeMble pe3yJibTAThl 0CBOEHHS THCIIUILTHHBI

1.3.1. lleau 1 3aga4u AU CHUILIMHBI

DopMUPOBAHHE Y CTYJEHTOB XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHON KAPTUHBI MUPA
KaK OCHOBBI TIPUHSATHUS PEIICHUI B )KU3HEHHBIX U MMPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO
MOBEJICHUS B MPUPOIHOM CpeeE.

3apaum IUCHUIIHHBI:

1) chopmupoBaTh MOHMMAHKE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMHUECKHUX MTPOIIECCOB H SBJICHUH
B OKpY>Karolleil cpefie, [eNOCTHON HayuYHOM KapTUHBI MUPa, B3aUMOCBSI3H M B3aUMO3aBUCUMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS MTPOBOAUTH PACUETHI [0 XUMUYECKUM (OpMyJIaM B YPAaBHEHHUSIM XUMUYECKUX
peakIuii, MIaHUPOBATh U UHTEPIPETUPOBATH PE3YJIHTATHl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKK MTPOBEACHHS XUMHUECKUX SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUMN C
coOroIeHHEM TpaBuJl 6€30MacHOro 0OpallleHus C BeIeCTBaMU U JJaOopaTOpHBIM 000pyA0BaHUEM;
4) pa3BUTh YMEHUS aHATM3UPOBATH, OIICHUBATh, IPOBEPSATH HAa JOCTOBEPHOCTH U 00001IIaTh
WH(OpPMAIIHI0O XUMUUYECKOTO XapaKTepa 13 Pa3InIHbIX HICTOUYHUKOB;

5) chopmMupoBaTh yMEHHS IPOTHO3UPOBATH MOCIEICTBUS CBOCH EATEIHHOCTH M XUMHUYECKHUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopMupOBaTH MOHMMAHNE 3HAYMMOCTHU JOCTIKEHUN XUMUYECKON HAYKU U TEXHOJIOTUH st
pa3BUTHS COIMATBHON U TIPOU3BOJICTBEHHOU Cdep.

1.3.2. [Inanupyemblie pe3yJIbTAThI OCBOEHHSI 001I€00Pa30BATEIbLHOM TUCHUIIHHBI B
coorBeTrcTBMU ¢ PI'OC CIIO u Ha ochoBe ®PI'OC COO

OcBoenne coJiepKaHus 0011e06pa3oBaTeIbHON IUCIIATLINHBI Xumust
obecrneunBaeT JOCTHKEHHE 00YJAIOIIUMHUCS CIEIYIONINX PEe3yIbTaTOB:

1) AMYHOCTHBIX, BKIIOYAOMIHX

- 0CO3HaHHE 00YYAIOIIUMUCS POCCUIICKON TPaXKIaHCKOMUICHTUYHOCTH;

— TOTOBHOCTB K CAMOPAa3BUTHIO, CAMOCTOATEIBHOCTH  MCaMOOIIPEAEICHUIO;
- HaJIMYMe MOTUBAIMH K 00yYEHHIO U JIMYHOCTHOMY Pa3BUTHIO;

- LCJICHAIIPABJICHHOC PAa3BUTUC BHyTpeHHeﬁ no3unuu JHUYHOCTH Ha



OCHOBE JIyXOBHO-HPaBCTBEHHBIX LIEHHOCTEN HaponoB Pocculickoi denepanuu, HCTOPUYECKUX U
HallMOHAJIbHO-KYJIBTYPHBIX ~ TpaAULMM, (OPMUPOBAHME CHCTEMbl 3HAYMMbIX IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, aHTUKOPPYNLIMOHHOI'O MUPOBO33pPEHUs, IIPABOCO3HAHMS, SKOJIOTHYECKON
KYJIBTYpBl, CIHOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIE IIJIaHBI;

2) MCTAIIPCAMCTHBIX, BKIIFOYAIOIIUX:

— OCBOGHHBIC OOYYAIONIMMHKCS MEKIIPEJAMETHBIC TIOHATUS H YHUBEPCAIbHBIC
yueOHbIe AecTBUS (PEryIsITUBHbBIC, TO3HABATEIbHBIE, KOMMYHHUKATHBHBIE);

- CIOCOOHOCTh WX HCIIOJb30BaHMS B IO3HABATEIBHONH W COLMAIBHOM NpaKTHKE,
FOTOBHOCTb K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHUIO Y4eOHOH AesITeNbHOCTH,
OpraHu3ali y4yeOHOro COTPYIHHUYECTBA CIIEAarOTHYeCKUMHU PaOOTHUKAMHU U CBEPCTHUKAMH, K
Y4acTHUIO B MOCTPOCHUU WHIUBUAYaIbHONW 00pa30BaTeIbHON TPACKTOPHUY;

- OBJIaJICHUE HAaBBIKAMU Y4E€OHO-UCCIIEOBATENbCKOM, MPOEKTHOM U COLMAIBLHOU
JIeATEIbHOCTH;

3) mpeaMeTHBIX, BKJIIOUAOIIMX: OCBOGHHE OOYYAIOIMMUCA B XOJ€ M3ydeHHs yueGHOTro
npeAMeTa Hay4yHbIX 3HAaHMM, YMEHHM H CHOCOOOB JCHCTBUN, cHelUu(UYECKHX s
COOTBETCTBYIOIIEH PEIMETHON 00TIaCcTH.

Oco0oe 3HaueHue nucuuIuMHa umeet mnpu popmuposanuu u pa3sutTurOK.01, OK 02, OK
04, OK 07






Koa
HAMMeHOBaHMHeE
bopmupyembIx
KOMIIeTEeHIInii

I[InanupyemMble pe3yJbTaTbl 0CBOCHHS JMCIUIIHHbI

OO0ume (INYHOCTHBIE M MeTanpeIMeTHbIE Pe3yJIbTaThl)

JucuunanHapublie mpeaMeTHbie) pe3yJabTaThl

OK 01. Beibupatp
CIOCOOBI PeICHUs
3amaq
npodeccHoHaIbHON
AEATeNLHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOTr0 BOCHIUTAHMS:

- TOTOBHOCTh K TpPYAY, OCO3HAHHE IICHHOCTH MAaCTEepCTBa,
TpyaoIo0ue;

- TOTOBHOCTh K aKTHBHOMW AEATEIBLHOCTH TEXHOJOTHYECKON H
COIMAJIbHOW HAIMpPABIEHHOCTH, CIOCOOHOCTh WHHIIMHUPOBATH,

IUIAHUPOBaTb U CAMOCTOSITEJIbHO  BBIIOJHATH  TaKylo
NesITeIbHOCTb;
- UWHTEpeC K pas3nuuHbIM cdepam TpodecCHOHATBLHOM
NESITENIbHOCTH,
OBinanenue YHHMBEPCAJIbHBIMH y4eOHbIMH

NMO3HABATEJIbHBIMHY JICHCTBUSIMHU:

a) 0230BbIE JJOTHYECKHE IeliCTBHS:

- CaMOCTOSITeNbHO (OPMYyIHUPOBATh U aAKTyalU3UPOBAThH
npo0OyieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS IS
CpaBHEHHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;

- OIpEAeNATh LENH JCATEIHHOCTH, 3aJaBaTh IMapaMeTpbl U
KPUTEPHUH UX TOCTHKCHHUS;

- BBIABIIATH

3aKOHOMEPHOCTH U NPOTUBOpEYHs B

paccMaTpruBaACMbBIX ABJICHUAX,

- BHOCHUTL KOPPCKTUBBI B  OCATCIIBHOCTb, OLCHHUBATH
COOTBCTCTBUEC  PE3YJIbTATOB OCIIAM, OLICHUBATh pUCKH
MOCJIEICTBUI ACATCIIBHOCTH,

- Ppa3BHUBATHb Kp€aTUBHOC  MBIIIIJICHUC npu  peIICHHUU

KU3HEHHBIX TIPOOIIEM
0) 0a30BbIe HCCJIeI0BATEIbLCKHE NeiiCTBUS:
y4eOHO-UCCIIEIOBATEILCKOM U

- BJIaJCTH HaBBIKaMU

- BJIAJIETh CUCTEMOW XUMHUUYECKUX 3HAHUI, KOTOpAs BKJIIOYAECT:
OCHOBOIIOJIATAIONINE TOHATHUS (XUMUYECKUM 3JIEMEHT, aToM,
3JIEKTPOHHAsT 000JI0UKa aToma, s-, P-, d-3JIeKTpOHHBIC OpOUTAIN

aTOMOB, HOH, MOJICKYIJIA, BaJICHTHOCTD,

QJICKTPOOTPpULIATCIIbHOCTb, CTCIICHb OKHCICHUA, XHMHYCCKaAAd

CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIA OOBEM, YIIIePOIHBIH
CKeneT, (PYHKIMOHAJbHAs TpyIa, paauKal, H30Mepus,
M30MEPBI, TOMOJOTHYECKHUU psii, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHCIIOPOJI- OHMOJIOTYeCKH

aKTUBHBIC BemiecTBa (yrieBOAbI, >KUPBI, OEIKH), MOHOMED,

U as3oTcoacpKamiue COCIAUHCHMUA,

MIOJIUMED, CTPYKTYpHOE

COCAUHCHUSA, KPUCTAIUIMYCCKAdA PEIICTKA, THUIBI XHMHWYCCKHUX

3BE€HO,  BBICOKOMOJICKYJISIPHBIC
(OKHCTUTENEHO-BOCCTAHOBUTEIBHBIE,
peakuMu HMOHHOrO OOMeHa), pacTBOp,
AIIEKTPOTUTHIECKAS
CKOpOCTh

peakuui 9K30- 51
JHJIOTEPMUYECKUE,
3JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,

JUCCOIHAIMS,  OKHCIHTEIb,  BOCCTAHOBUTEID,
XUMHYECKON pEeaKIMM, XMUMHUYECKOE paBHOBECHUE), TEOPUU U
3aKOHBI (Teopm[ XUMHUYCCKOT O CTpOGHI/ISI OpFaHI/I'-IeCKI/IX BCIIICCTB
AM. bytnepoBa, Teopusi 3NEKTPOIUTUYECKON TUCCOLMAINH,
nepuoanueckuii 3axkoH /.M. MeHneneeBa, 3aKOH COXpPaHECHUS
Macchl), CHUMBOJIMYECCKHI  S3BIK  XHMHUH,
(hakTONMOrMUECKHUE CBEJICHUS O CBOMCTBAX, COCTABE, MOMyUYECHUU U
0€30MacHOM HCIIOJIb30BAaHUN BAXKHEUITNX HEOPTaHWYECKUX U

OpTraHU4YCCKUX BCHICCTB B 6BITy )51 HpaKTHQCCKOﬁ ACATCIIBHOCTHU

3aKOHOMCPHOCTH,

YEIIOBEKA;
- YMeETh BBIABIIATH XapaKTepHbIC TPHU3HAKH W B3aMMOCBS3b
W3YYCHHBIX TIOHATHH, MPHUMEHSTh COOTBETCTBYIOIIWE ITOHSATHS
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HpOGKTHOﬁ ACATCIIBHOCTH, HAaBbIKAMU Pa3pCIICHHUA HpO6J’I€M;

- BBISABIIATD [IPUYMHHO-CIIEICTBEHHBIE CBA3U u
aKTyaJIu3UpOBaTh 3aJady, BbIABUIATh TUIIOTE3Y €€ PEILUCHMUS,
HaxOIWUTh  apryMEeHTBl Ul  JOKa3aTelbCTBa  CBOUX
YTBEPKJICHUM, 3a1aBaTh IIapaMeTPbl U KPUTEPUH PELICHUS;

- AHaAIU3UPOBATH IIOJIYYCHHBIE B XOJ€ pELICHUs 3aJayu
pe3yabpTaThl, KPUTUYECKM OLEHUBATH HUX JOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

- yMeTb IIEPEHOCHUTH
IIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIIbHOCTH;

- YMCTb HHTCTPHUPOBATH 3HAHUA U3 PA3HBIX IMMPECAMCTHBIX

3HAaHUA B  IIO3HABATCIBHYHO U

obacrei;

- BBABUTATh HOBBIC WJEH, TMpeAJiaraTh OpPUTHHAIBLHBIC
MOJIXOJIbI U PEIICHUS;

- CIOCOOHOCTH X MCITOIL30BaHUs B ITO3HABATEILHON U

COLIMAJIBHON ITPaKTHUKE

IIpyU OIIMCaHUHU CTPOCHUA U CBOMCTB HCOpPraHN4YCeCKUX H
OpraHM4Y€CKHUX BCE€IIECTB H HX HpCBpaH.[CHPIfI;
B3aMMOCBA3b XHUMHUYCCKUX 3HAHHUI C

BBISIBIIAAT
NOHATUSMH U
IPEAICTABICHUSMU APYTHMX €CTECTBEHHOHAYYHBIX [TPEAMETOB;

- YMCTb HCIIOJIb30BaTh HAMMCHOBAHHUA XUMHUYCCKUX COC[[I/IHGHI/Iﬁ
MEXKIYHAPOAHOTO COK3a TEOPETHUYECKON U MPUKIATHON XUMHUU
U TpHUBUAJIBHBIC Ha3BaHHUA Ba)KHEHIITNX BCIICCTB (BTI/IJIGH,
alleTUIICH, TIMLEPHH, PeHo, GopMalbAeTH I, YKCyCHAsI KUCIIOTA,
[JIMIWH, YTapHbIM Tra3, YIVIEKUCIBIA ra3, aMMUaK, TralleHas
HeraimieHasi H3BeCTb, MUThEBAs cofa U JAPYTux),
dbopMyIlbl  HEOPraHMYECKHX ¢  OpPraHMYeCKHX
BEIIECTB, ypaBHEHUS XHMHUYECKUX pEaKUud, OOBSICHATh HUX

HU3BCCTH,
COCTaBJIAThb

CMBICJI; TIOATBEPKAATh XapaKTepHbIE XHMHYECKHE CBOMCTBA
BEIECTB COOTBETCTBYIOIIMMM HKCIIEPUMEHTAMHM U 3alUCAMU
YPABHEHUN XMMUYECKUX PEAKIUH;

- YMETb YCTAaHABJIMBATh  IPUHAUICKHOCTb  H3YUYEHHBIX
HEOPraHWYECKUX W OPraHUYECKHUX BEIIECTB K OIPEACIICHHBIM
KJIacCcaM U IpyIIaM COECIUHEHUH, XapaKTepu30BaTh UX COCTaB U
BAOKHEHUIINE CBOMCTBA; ONPENEIATH BHUIBI XUMHUYECKUX CBs3€d
(KoBaJIeHTHasi, HMOHHAas, MeTaJUIMYecKas, BOJOPOAHAs), THIIbI
KPUCTAIJIMYECKUX  PELIETOK  BEIIECTB; KJIACCU(PHUIMPOBATH
XUMUYECKHE PEAKIINH;

- chopMupoBaTh MpPEACTAaBICHUSI: O MaTepHAIbHOM €IUHCTBE
MHpPA, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SBJIICHUHN ITPUPOJBI; O
MECTE M 3HAYEHUM XMMHH B CUCTEME E€CTECTBEHHBIX HayK W €e
ponu B 0o0ecrieyeHHH YCTOHYMBOTO DPa3BHTHSI YEJIOBEUYECTBA: B
peleHrH MpooIeM HKOJIOTHUECKOM, YHEPreTHUECKOM 1 MUIIEBOI
0€30MacCHOCTH, B PAa3BUTUM MEAMIMHBL, CO3JaHUU HOBBIX

MaTCpruajioB, HOBBIX HWCTOYHUKOB OJSHCPruvd, B obecneucHUN

palMOHaIBLHOTO  IPUPOJONOIL30BaHUS, B  (OPMUPOBAHUU

MHPOBO33pEHUS M OOIIeH KyJIbTypbl YeJIOBEeKa, a TaKke
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9KOJIOTHYECKH 0OOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 370POBbIO
U TIPUPOJTHOMN cpelie;

- BJIaJIeTh CUCTEMON XMMHMUYECKHUX 3HAaHUM, KOTOpas BKJIIOYAEeT:
OCHOBOIOJIAralouue MOHATUSA (JIOMOJHUTENBHO K CHCTEME
MOHATUM  0a30BOro ypoBHSI) - M30TOIbI, OCHOBHOE U
BO30YXK/IEHHOE COCTOSIHME aToMa, TUOpUAM3AaLUsS ATOMHBIX
opbOuraneii, xumuueckas cBsi3p ("G " wm "", KpaTHBIE CBS3M),
MOJIIpHAsl KOHIIGHTpAIusi, CTPYKTypHas Qopmymna, H30MepHs
(cTpykTypHasi, reomerpuyeckas (LUC-TpaHC-U30MEpHsi), THUIIbI
XUMHYECKHX pEaKIHil (rOMO- U TeTeporeHHble, oOpaTHMble U
HeoOpaTUMBbIE), pacTBOPbI (MCTUHHBIC, JUCIICPCHBIE CUCTEMBI),
KPUCTAUIOTHAPATHL,  CTENEHb  JUCCOIHUAIMH,  DJEKTPOJIH3,
KPEKUHT, PUPOPMHUHT); TEOPHUHU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHMA, JISKAIIHNEe B OCHOBE MOHUMAHHS
MPUYUHHOCTH W CHUCTEMHOCTH  XUMHUYECKHX  SIBJICHHIA,
COBPEMEHHBIC TMPEJCTABICHUSI O CTPOCHWW BEIIECTBA Ha
aTOMHOM, MOJIGKYJISIPHOM ¥ HaIMOJEKYJSIPHOM  YPOBHSX;
OpEICTaBICHUS O  MEXaHM3MaX XHMHYECKUX  PEakIui,
TEPMOAMHAMHUYECKUX ¥ KHHETHYECKHX 3aKOHOMEPHOCTSIX HUX
OPOTEKaHUs, O XUMHYECKOM pABHOBECHH, JHMCIEPCHBIX
cucteMax, (PaKkTOJIOTHYECKHUE CBENIEHUS O CBOMCTBAxX, COCTaBe,
MONydeHMH ©  O€30IacHOM  WCIIOJIb30BaHUM  Ba)KHEHINX
HEOPTaHWYECKUX W OPTaHWYECKUX BEIISCTB B OBITY U
MPAKTUYECKOW JICATEIRHOCTH YeJIOBEKa, OOIMMX HAyYHBIX
MPUHIMIIAX ~ XUMHYECKOTO  MPOM3BOJCTBA (HA  TIpHMeEpe
MPOU3BOJICTBA  CEPHOM  KHUCIOTBHI, AaMMHaKa, METaHOIa,
nepepaboTku HeTH);

- YMeTh TPOBOAWTH PAaCUYeThl MO XUMHYECKHM QopMmylaM u
YpaBHEHUSAM  XHMHYECKUX PEAKIUid ¢  HUCIOJIb30BAaHUEM
(bU3MYeCKUX BEIWYMH (Macchl, OO0OBbEMa Ta30B, KOJUYECTBA
BEIIECTBA), XapPaKTEPHU3YIOIIUX BEIIECTBA C KOJIWYECTBEHHOMN
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CTOPOHBI: pacyeThl IO HAXOXKICHUI0 XUMHUYECKOW (HOpMYIIbI
BEIIECTBA; pacueThl Macchl (00beMa, KOJIMYECTBA BEIECTBA)
IPOJYKTa PEaKIMH, €CIIM OJHO M3 HCXOJHBIX BELIECTB JIaHO B
BHJIE  pacTBopa ¢ ONpPEACICHHON  MaccoBOM  JoJiei
pacTBOPEHHOTO BEIIECTBA WM JAaHO B M30BITKE (MUMeEeT
MPUMECH); pacdeThl MAacCOBOH MM OOBEMHON 0NN BBIXOZAA
MPOAYKTa PEaKIMH;, pacdeThl TermuoBoro 3ddexra peakmuid,
00BEMHBIX OTHOIIICHUH T'a30B;

- YMETh BBIABISTH XapaKTEpPHbIE NPHU3HAKKM U B3aUMOCBA3b
W3YUYEHHBIX MOHATHI, NPUMEHATHh COOTBETCTBYIOIIME IOHATHUS
IpU ONUCAHUU CTPOEHUS U CBOMCTB HEOPraHMYECKUX U
OpPraHMYECKUX BEIIECTB W MX MPEBPALLCHUN; BBISBIATH
B3aUMOCBSI3b ~ XMMHMUYECKMX  3HAHUM C  TIOHATUSAMH U
MPEACTABIICHUSIMU JPYTUX MPEIMETOB Il 00Jjiee OCO3HAHHOTO
TIOHUMAaHUSI U OOBSICHEHUS CYITHOCTH MaTepUATbHOTO €IMHCTBA
MHpa; WCIOJIb30BaTh CHUCTEMHBIC XHMHYECKUE 3HAHUSA MJIA
OOBSICHEHUS W  TMPOTHO3UPOBAHHUS  SIBICHUH, HMEIOIIUX
€CTECTBEHHOHAYYHYIO MPUPOY;

- YMETh UCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIUHEHUN
MEXAYHAPOJAHOI0 CO3a TEOPETUUYECKONW M MPUKIATHON XUMUU
Y TpUBHAIbHBIC HA3BAaHUS BEIIECTB, OTHOCSIIUXCSA K U3YYCHHBIM
KJIaccaM OpPraHWYECKUX ¢ HEOPraHUYeCKHX COCTUHCHHUI,
WCIIOB30BaTh XMUMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS
dbopMyn  HEOpPraHWYECKHX  BEMIECTB, MOJEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEpHYTBHIX, COKpAIIEHHBIX M CKEJIETHBIX)
dbopMyn OpraHMYecKHMX BEIIECTB; COCTABIATH YpaBHEHUS
XUMUYECKUX  pEaKUUMd U pacKpblBaTb HUX  CYIIHOCTbH:
OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX ~ pPEaKIUi  MOCPEICTBOM
COCTaBJIICHUS JJICKTPOHHOTO OalaHca JITHX peaKiui; peakiuit
HOHHOIO OOMEHa TMyTeM COCTaBJEHUS WX TOJHBIX U
COKpAIllCHHBIX HOHHBIX YPaBHEHHM; pEakUuid THUIpOJIn3a,
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peakuui KOMILJIEKCO0Opa30BaHus (Ha IpuMepe
TMJIPOKCOKOMIUIEKCOB LIMHKA W AIIOMMHUSA); IOATBEPXKIaTh
XapaKkTepHbIE XMMHUYECKHE CBOMCTBa BELICCTB
COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAaMHU U 3alMCSIMHM ypaBHEHUU
XUMHYECKUX PEAKIIU;

- yMeTh KJIaCCH(PUUIMPOBATh HEOPTaHMYECKUE U OPraHMYECKHe
BEIIECTBA M XUMHUYECKUE PEAKIUH, CAMOCTOATEIBHO BBIOMPAThH
OCHOBAHUS W KPUTEPUH IS KIacCU(DUKALMU HU3yYaeMbIX
XMMHUYECKHX OOBEKTOB; XapaKTepU30BaTh COCTaB U BAXKHEWIIME
CBOMCTBA BEILLECTB, MPUHAJICKAIINX K ONPEAEICHHBIM KilaccaM
U TIpylnmaM COeIMHEHMH (MpOCThle BELIECTBA, OKCHJBI,
THJIPOKCUIbBI, COJM; YTJIEBOIOPOJIbl, NMPOCThIe 3(UPbI, CHUPTHI,
(eHOoIbI, ANbaeTHABI, KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIOXKHBIE
3GUpBI, KXUPBI, YIICBOABI, AMHUHBI, AMHUHOKHCIOTHI, OEJKH);
IIPUMEHATh 3HAaHUSA O COCTaBE M CBOMCTBAax BEUIECTB IS
JKCIEPUMEHTAIBHOM  INPOBEPKH  THUIIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEM  NPOTEKAHHS XUMHYECKHX peakuud U
IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBIICHMUS;

- YMETb INOATBEPXKAATH HAa KOHKPETHBIX IPUMEpax XapakTep
3aBHUCUMOCTH  PEAKLUMOHHOW  CHOCOOHOCTM  OpPraHUYECKHUX
COEMHEHUH OT KPaTHOCTH M TUma KoBajieHTHOH cBs3u ("TF " u
""), B3AMMHOT'O BJIMSIHUSI aTOMOB U TPy aTOMOB B MOJIEKYJIaX; a
TaKKe OT OCOOEHHOCTEH peanu3aliy Pa3IMyHbIX MEXaHU3MOB
MIPOTEKAHUS PEAKIINA;

- yMeTh XapaKTepU30BaTh D3JEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30Y’KICHHOM COCTOSIHUM) U MOHOB XUMHUYECKUX
anemeHToB | - 4 mepuonoB Ilepuoguueckoit cucrems! J[.U.
MeHngeneeBa M HMX BaJCHTHBIE BO3MOYKHOCTH, HCIIOJIB3Ys
nonsatus "s", "p", "d-anexTpoHHbie" opOUTANN, SHEPrETHUECKUE
YPOBHH; OOBSCHATH 3aKOHOMEPHOCTM M3MEHEHHUS CBOMCTB
XMMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX MMU COECIUHEHHH IO

11




NepuoaaM U rpymram;

OK 02. Mcnonws3oBath
COBpEMEHHBIC
Cpe/CTBA MOUCKA,
aHamM3a u
HUHTEPIpETAINN
nHpopManuu u
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBIMOJIHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSTSIbHOCTH

B 001acTH HEHHOCTH HAYYHOT'O O3HAHMS:
- cOpMHUPOBAHHOCTH MHPOBO33PECHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM

KyJIBTYD,
MECTa B

IIPaKTUKH, OCHOBAHHOI'O Ha JAuajiore

CIIOCOOCTBYIOIIETO  OCO3HAHUIO  CBOETO
HOJHKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHME SI3BIKOBOM M UYUTATEIBCKOH KYJBTYPHI
KaK CpE/ICTBA B3aUMOICHUCTBHS MEXKAY JIOJABMH U TO3HAHUS
MUDA;

- OCO3HAHHE IEHHOCTH HAyYHOW IESITeIHbHOCTH, TOTOBHOCTDH
OCYIIECTBIISTh IPOEKTHYIO u HCCIIE0BATEIbCKYIO
ACATCIIbBHOCTD HHAUWBUAYAJIBbHO U B I'PYIIIIC,
Osaajnenne YHUBepPCAJbHBIMH
MO03HABATE/ILHBIMH AefiCTBUSIMH:

B) padorta ¢ nHgopManmei:

- BJIAJICTh HABBIKaAaMU IOJTYYCHUA I/IH(I)OpMaI_II/II/I N3 HCTOYHUKOB

Y4eOHBbIMHU

pa3HbIX THWIIOB, CAMOCTOSITEIbBHO OCYUIECTBIIATH IIOUCK,
aHaJIM3, CHUCTEMAaTH3alUI0 W HUHTEPIPETAlHI0 HHPOpMAIUU
Pa3IMYHbIX BUJOB U (POPM MpeACTaBICHUS;

- CO3/1aBaTh TEKCTHl B pa3IMYHBIX (opMarax C Yy4eToM
Ha3zHaueHUs MH(oOpManMu W IeNeBOW ayJUTOPUHU, BBIOMpas
ONTUMAJIbHYIO (hOpMY MPEJCTABICHUS U BU3YyaIH3alluu;

- OLIGHUBATh JOCTOBEPHOCTbH, JETUTUMHOCTh HH(OpMaIny, ee
COOTBETCTBHE NPABOBBIM U MOPAJIbHO-3TUUECKUM HOpMaM;
cpeactBa  MHGOPMAIMOHHBIX u

KOMMYHHKAIIUOHHBIX TEXHOIOTHI B PEIICHUU KOTHUTHUBHBIX,

- HUCIIOJIB30BaTh

KOMMYHUKaTHBHBIX ¥ OpPTaHMW3aIMOHHBIX
coOroIeHreM TpeOOBaHMI PrOHOMUKH,
0€301acHOCTH, THTHEHBI, pecypcocOepekeHus, MPaBOBBIX W

3aJady = ¢
TEXHUKHU

- YMETh IUIAaHUPOBATh U BBIIIOJIHATh XUMHUUYECKUN 3KCIEPUMEHT
(npeBpaieHus BEILIECTB

MOJIYUCHUC OTUJIICHA W HU3YUCHHUC €TI0 CBOfICTB, Ka4C€CTBCHHBIC

OpTraHU4YCCKUX IIpu  Harpe€BaHuH,

peakuuu Ha aJubJEruibl, Kpaxmal, YKCYCHYIO
JneHatypauusi O€JKOB MpU HArpeBaHUU, LBETHbIE peaKIUuu
OeNKOB; MPOBOAUTH pEaKUUHU HOHHOTO OOMEHa, OMpPEeleNsTh
Cpeny BOJHBIX PacTBOPOB, KaUeCTBEHHBIE PEaKIMK Ha CyJbdart-,

Kap6OHaT- U XJIOpHUA-aHHOHBbI, HAa KAaTHOH aMMOHMH:A; PCHIATH

KUCIIOTY;

SKCIEpUMEHTAIbHBIE 3a7adyd 1o TeMaMm "Mertamisl" u

"Hemetayibl") B COOTBETCTBUM C NpaBWIAMU  TEXHUKHU

0€30MaCHOCTH TpY OOpaIIeHUH C BEIIECTBAMU M J1a00OpPaTOPHBIM
000pyI0BaHUEM; XUMHUYECKOTO

OKCIICPUMCHTA B (l)opMe 3allucu ypaBHeHI/Iﬁ COOTBCTCTBYROIIHUX

MNpEACTaBJIATL  PC3YyJIbTAThbl

peakuuii U (GOpPMYIMPOBaTH BBIBOABI HAa OCHOBE 3THUX
pE3yJIbTaTOB;
- yMeTh  aHaJIM3UpPOBAaTh  XHUMHYECKYI0  HMH(OpMAIHIO,

MOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOI
nHpopmanuu, cetb HTEpHET U Apyrue);

- BJIAJIETh OCHOBHBIMU METOJIaMU HAyYHOTO IO3HAHUS BELIECTB U
XUMHYECKUX sBJIEHUH (HaOIroJeHne, U3MEpeHne, HKCIIEPUMEHT,
MOJIETUPOBAHUE);

- yMeTb MpPOBOJAUTH pacueTbl MO XMMHUYECKMM (opMynam H
YPaBHEHUSAM  XMMHUYECKHX pEaKUUid €  HUCIOJIb30BAaHUEM
¢buznvyeckux XapaKTepU3yIOLIMX  BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: o0beMa (HOpMasbHbIE

BEJIMYHH,
MAcCCHI,
yCJIOBHSI) Ta30B, KOJWYECTBA  BEIIECTBA;  HCIOJIH30BATh
CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIA TPUHATHS PEIIeHUN B
KOHKPETHBIX JKH3HEHHBIX CUTYAIUAX, CBA3aHHBIX C BEIICCTBAMU

" UX IIPUMCHCHHUEM
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ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MaCHOCTH;
- BJIaZICTh HaBBbIKAaMU PACIIO3HABAHUSA U 3alIUTHI HHPOpPMAIIH,
nH(OpPMaLIMOHHON 6E€30MaCHOCTH JTUYHOCTH;

- YMETb CaMOCTOATEIbHO IUIAHUPOBATb M IPOBOJIUTH
XMMHUYECKMH SKCHEpUMEHT (IOJIy4YeHHE M M3Y4YE€HUE CBOMCTB
HEOPraHUYECKUX M OPraHMYECKHUX BEILECTB, Ka4eCTBEHHBIE
peakuuu YTIEBOIOPOIOB pa3IM4YHBIX KJIACCOB u
KHCJIOPOJICOACPKAILMX ~ OPraHMYECKUX  BEIIECTB, pPELICHUE
9KCIIEPUMEHTAJIBHBIX 3a/1a4 110 PacliO3HABaHUIO HEOPraHUUECKHUX
Y OPTaHUYECKUX BEIIECTB) C COOJIIOICHHEM MTPaBUII O€30I1aCHOTO
oOpallleHus1 C BeUleCTBaMHU U J1abOpaTOPHBIM O0OpY/I0BaHUEM,
¢dopMynMpoBaTh 1€ UCCICAOBAHUS, NPEIOCTaBIATh B
pa3n4Hoil hopMe pe3ysibTaThl IKCIEPUMEHTA, aHATIM3UPOBATh U
OLICHUBATh UX IOCTOBEPHOCTH;

- YMETb OCYILIECTBIISTH LIEJICHAIIPABICHHbBIN TOUCK XMMHUYECKON
UHPOPMALIMK B PA3JIMYHBIX HCTOYHUKAX (HAy4yHas W y4eOHO-
HayyHas JMTepaTypa, CpeicTBa MaccOBOM HH(pOpMalUH, CETh
WHTepHer u apyrue), KpUTUYECKH aHAIU3UPOBATh XUMUYECKYIO
nHpopmanuo, nepepabaThiBaTh €€ M HUCHOJB30BaTh B
COOTBETCTBHUHM C IIOCTaBJIEHHON yueOHOM 3a1aueii;

- BJIAJETh CUCTEMOW 3HAHUI O METOJaX HAy4yHOro IMO3HAHUS
SIBJICHUN TPUPOJBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax U
YMEHMSIMM TIPUMEHATh 3TH 3HAHHUS IPU SKCIEPUMEHTAIBHOM
WCCIIEIOBAaHUM BEIIECTB M JUII OOBSICHEHMS XUMHYECKHX
ABJICHUWA, HMEIOMHUX MECTO B TMPUPOAEC NPAKTHUYECKOH
JIeSITEIbHOCTH YeJIOBEKA U B TOBCEITHEBHOM JKU3HH;

OK 04. DddexTuBHO
B3aUMO/JICHICTBOBATh U
paboTaTh B
KOJIJICKTUBE U
KOMaH/1e

- TOTOBHOCTH K CaMOpaSBI/ITI/IIO, CaMOCTOSTCIIBHOCTU H
CaMOOTIPE/IEIICHUIO;

-OBJIaJICHUE HaBBIKAMH y4e0HO-HUCCIEeI0BATENbCKOM,
MIPOEKTHOM M COLIUATILHOM AESITENbHOCTH;

OBjiajeHHe  YHUBEPCAJIbHBIMH  KOMMYHMKATHBHBIMH
JeHCTBUSIMU:

0) coBMecTHAasl JesATeJIbHOCTD.

- TIOHMMAaTh W HCIOJIb30BaTh MPEUMYINECTBA KOMaHIHON M

- YMCTH IUIaHUPOBATh U BBIIIOJHATH XUMHUYECKUU OKCIICPUMCHT
(mpeBpalleHuss OpraHMYECKUX BEIIECTB TMPU HArpEeBaHUH,
MOJIyYeHHUE ITHJICEHA W U3YYCHHUE €ro CBOMCTB, Ka4eCTBEHHBIE
peakuuMyd Ha aJbpACTHABI, Kpaxmal, YKCYCHYIO KHCIIOTY;
JIeHatypanus OENKOB TIpH HArpeBaHWU, IIBETHBIE pPEaKIUU
OCJIKOB; TPOBOJUTH PEAKIIMH HOHHOTO OOMEHA, OMpPEHesiTh
Cpeay BOAHBIX paCTBOPOB, KAYECTBEHHBIC PEAaKIMH Ha Cyibdar-,
KapOOHAT- M XJIOpUA-aHHOHBI, Ha KAaTHOH aMMOHWS, pelaTh
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WHJIMBHUIyATbHOU PaOOTHI;

- IIpUHHUMATb oein COBMECTHOM JCATCIIBHOCTH,
OpraHu30BbBIBATL W  KOOPJAUWHHUPOBATH HeﬁCTBHH o €€
JOCTHMIXKCHHUIO: COCTaBJIATH IIJIaH I[@ﬁCTBPIfI, pacapeacisiTb

pOJIM ¢ Y4ETOM MHEHUH Y4YaCTHHUKOB OOCYXKIaTh PE3yJbTaThl
COBMECTHOI paboThI;

-  KOOpAMHUPOBATL U BBIIIOJIHATH pa60Ty B YCJIOBHUAX
peanbHoro, BUPTYAIBHOTO 51 KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBHS;

- OCYHLICCTBJIATH IMO3UTHUBHOC CTPATCTHUYCCKOC IIOBCIACHHUC B

pa3IMYHBIX  CHUTyaLUsX, NpOSIBIISITh ~ TBOPYECTBO U
BOOOpakeHre, ObITh MHUIIMATHBHBIM

OBjaaaenue YHHBeEpPCAJIbHbIMU peryasiTUBHbIMH
JeHCTBUSIMMU

') NPUHATHE ceDOsT M APYrUX JIOIeii:

- INPUHUMATh MOTHMBBI M ApPryMEHTBI JAPYTHX JIIOAEU IIpU
aHaJIM3€ Pe3yJbTaTOB JIEATENbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO APYTHX JIOAEH HA OUIHOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MTO3UINH JIPYTOTO
YEJIOBEKa;

3aga4n "Metaiuipl" U

COOTBCTCTBHUHN C

OKCIICPUMCEHTAJIbHBIC 10 TEMaM

"Hemeramns") B MpaBWIAMH  TE€XHUKHU

0€30MMacHOCTH MPHU OOpaIIeHUU C BEIIeCTBaMU U Jab0paTOpHBIM
000py/ZOBaHUEM; MPEICTaBIAThH

PE3YIbTATBl XUMHUYCCKOI'O

9KCHEepUMeHTa B (opMe 3alucCh YPaBHEHUH COOTBETCTBYIOIINUX

peakuuii u  (QOpMYyIMpOBaTH BHIBOJBI HAa OCHOBE JTHX
pe3yIbTaToB;
-yMETh  CaMOCTOSITEJIbHO  IUIAHUPOBAaTb W MPOBOJMTH

XUMHUYECKUI OKCIICPUMCHT (nonyquI/Ie U U3YUCHHC CBOMCTB

HCOPIraHNYCCKUX HW OpPraHuYCCKHUX BCHICCTB, KAYCCTBCHHLIC
p€aKuuun YIJII€EBOAOPOAOB Ppa3INIHbIX KJIaCCOB n
KHUCJIOpOoACOACPKAIINX OpPraHu4YCCKux BCIICCTB, PCUICHUC

OKCIICPUMCHTAJIBHBIX 3a4a4 110 paClio3HaBaHUIO HECOPTAaHUYCCKUX
Y OPraHMYECKUX BEIIECTB) ¢ COOIIOACHUEM MPaBUI OE€3011aCHOTO
oOpallleHusi ¢ BeUlecTBaMH U J1abOpaTOPHBIM O0OpYI0BaHUEM,
dbopMynHpoBaTh e WCCIEAOBAaHUS, NPEIOCTABIATH B
pa3n4Holl hopMe pe3ysbTaThl SKCIEPUMEHTA, aHATU3UPOBATH U

OLICHUBATHb UX NOCTOBCPHOCTD;

OK 07.
ConericTBOBaThH
COXpaHEHUIO
OKpYKaroIlei cpebl,
pecypcocOepexeHunIo,
MIPUMEHSITh 3HAHUS 00
W3MEHEHUU KITUMaTa,
TIPUHIIAITBI
OEpPEKITUBOTO
MIPOU3BO/ICTBA,

¢ pexTuBHO

B 00J1acTH 3K0JI0rH4eCcKOro BOCIIUTAHNS:
- c()OPMUPOBAHHOCTH 3KOJIOTUYECKOW KYJIBTYphl, IOHUMaHHE
BIIMSTHUS

COIMMAJIbBHO-3KOHOMMNYCCKHUX IMponeccoB

COCTOSIHUE TPUPOJHOW M COIMAJIbHOW CpENbl, OCO3HAHUE

Ha

rI100aTBFHOTO XapaKTepa YKOIOTUIECKUX MPOOIIeM;

- IJJAHUPOBAHUE U OCYILIECTBIIEHUE JICUCTBUI B OKpY:Karouei
Cpelle Ha OCHOBE 3HAHUS Ielell yCTOMYMBOrO pa3BUTHS
YeJIOBEUCCTBA;

AKTUBHOE  HENpUATHE  JEHUCTBUMH,
OKpYKalollleil cpee;

- YMEHHE NMPOTHO3UPOBATH HEOIATONMPUITHBIE 3KOJOTHYECKHE

MPUHOCSIINX  BPEJ

- chopMuUpOBaTh MPEACTABICHUS: O XUMHYECKOM COCTABIISIONIEH
eCTeCTBeHHOHay‘-IHOI\/’I KapTUHBI MHpaA, POJIM XMMHUU B IMO3HAHHUU
SBJIEHUN TPHUPOJbI, B (POPMHUPOBAHUHU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHATBLHOW TPaMOTHOCTH, HEOOXOIMMOMU
JUISL  pelleHus 3alady = UM IKOJOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0OPOBBIO M MPHUPOIHOM
cpene;

- YMETh COOII0JaTh MpaBUiia SKOJOTHYECKH IeJIecoo0pa3HOro

MPaKTUICCKUX

MOBEACHUA B OBITY M TPYIOBOH JAESITEILHOCTH B IIENIAX
COXPAaHEHHUs CBOEro 3JI0POBbS U OKPYKAIOUIEH MPUPOTHOMN

Cp€abl; Y4YMTBIBATHL OIACHOCTH BOBI[GﬁCTBI/ISI Ha JKUBBIC
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JIEVCTBOBATE B
YpEe3BBIYAHBIX
CUTYaITUAX

MOCJIE/ICTBUS NIPEANPUHUMAEMBIX ACHCTBUN, MPEJOTBPAILATH
UX;

- pacHIMpEeHHE OmbITa JAESITEIBHOCTH  HKOJIOTMYECKOMN
HaIlpaBJIECHHOCTH;

- OBJIQJICHUE HaBBIKAMH Y4eOHO-HCCIIEI0BATEIBCKOM,
MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

OpraHu3Mbl  ONpPEACICHHBIX  BEHIECTB, IOHHUMAsi  CMBICH
MoKa3arelis NpeIesIbHOM JI0MyCTUMOM KOHLIEHTPALINY;

- yYMEThb MPOTHO3UPOBATH, AHAIM3UPOBATH M OIECHUBATH C
MTO3MIUI SKOJIOTMYECKOM 0€30IaCHOCTH ITOCISACTBHS OBITOBOM U
MPOU3BOACTBEHHON JEATEIIbBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢
nepepaboTKOM BEIIECTB; UCIOJIB30BAThH MMOTYYCHHBIC 3HAHUS JIJIS
MPUHATHAS TPAMOTHBIX pEIIeHUH MpobiieM B  CHUTyalusx,
CBSI3aHHBIX C XMMHUCH;

- yMEeTh OCO3HaBaThb OINACHOCTh BO3JCHCTBUS Ha JKUBbBIC
OpraHu3Mbl  ONpPEICICHHBIX  BEHIECTB, IMOHUMAsi  CMBICH
1oKa3zaTellss IpeleNbHONM  JONYyCTUMOW  KOHUEHTpaluu, U
HNOSICHSTh ~ HAa  MpPUMEpax  CIOcOoObl  yMEHBIIGHUS U
MPENOTBPALICHUSI HMX BPEOHOIO BO3ACHUCTBUS Ha OpraHU3M
YyeJioBeKa.
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2.CTPYKTYPA U COIEPKAHUE OBIEOBPA3OBATEJILHONUIUCIUILINHBI OY]1.07
XUMUs

1.1. O6beM TUCHUIIMHBI U BHAbI YUeOHOH padoThl

By yueOHo# paboThI O0be
M B

gJacax

O06beM 00pa3oBaTeNbHON MPOTrPaAMMBbI TUCIUTUTHHBI 41

B T.U.

OCHOBHOE COJIepKaHue 37

BT. 4..

TEOPETUIECKOE O0yUeHUE 16

MPAKTUYECKHUE 3aHATHUS 21

CamocrosrenbHas pabora 4

IIpome:xkyTounas arrecrauus - AMpPepeHMPOBAHHBIH 324eT




2.2. TemaTuyecKHii NJIAH U CoJep:KaHUEe TUCITUINIMHBI

HaumenoBanue O0bem | Dopmupyembie
Conep:xanue y4eOHOIro MaTepuaJa
pa3aesioB U TeM 4YacoB | KOMIIETEHUHMH
1 2 3 4
OcHoBHoOE conepxaHue
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBa 6
Tema 1.1. OcHOBHOe coiep:KkaHue 4 OK 01
Crpoenne atomoB | TeopeTrnyeckoe 00yueHmne 2
XUMHYICCKAX CoBpeMeHHast MOJIENb CTPOCHHS aToMa. DIIeKTpOHHAst KoHpurypamms aroma. Kiaccudukanusi XuMu4eckux
SJICMCHTOB U 3JIEMEHTOB (S-, P-, d-37eMeHThI). BaneHTHBIE 3)1eKTpOHbI. BaneHTHOCTh. DIeKTpOHHAs PHPOIa XUMHUUECKON
npupoaa CBSI3H. DIEKTPOOTpULIaTeNbHOCTH. KoBanieHTHas CBsI3b, €€ Pa3HOBUIHOCTH M MEXaHU3MbI 00pa30BaHUs 9
XUMHYCCKOH (0OMeHHBIN M TOHOPHO-aKLEeNTOpHBIN). MoHHas cBs3b. MeTtannuueckas cBsi3b. BogopoHas cBs3b.
CBsI3U MeKMONEKyIISIpHBIE B3aUMOIEUCTBUS.
N3oTomnbl, 0CHOBHOE M BO30YKJIEHHOE COCTOSTHUE aTOMa, THOPHUAU3aIis aTOMHBIX OpOUTasei.
IIpakTH4eckue 3aHATHSA 2
Pemenne npaktuyeckux 3a/laHuil Ha COCTABIIEHUE 3JIEKTPOHHO-Tpadudeckux (Gopmy1 3neMeHToB 1-4
IIEPUOJIOB.
Pewrenne 3anannii Ha UCIOIB30BAHUE XUMUYECKON CUMBOJIMKYA U Ha3BaHUN COCAVMHEHUN 110 HOMEHKIIAType 5
MEXIYHAPOAHOIO COI03a TEOPETUYECKON U IIPUKIIAAHON XUMUU U TPUBUAIBHBIX Ha3BaHUU ISl COCTABIICHUS
XUMHUYECKHX (POPMYIT IBYXaTOMHBIX COCTUHEHUHN (OKCHI0B, CyNIb(UI0B, THAPUIOB U T.I1.) U JPYTUX
HEOPraHWYECKUX COETMHEHUH OTIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
Ileprnonnyeckuii | Teoperndeckoe 00yueHue OK 02
3aKOH M Tabmuia | [pakTHYecKHe 3aHsATHS 2
JL.A. Menneneesa Ilepuoanueckas cucrema xuMuueckux 3neMeHToB J[.M. Menaeneesa. ®usnueckuii cMbici [lepuoanueckoro
3akoHa J[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU 2

MPOCTBIX U CIOXHBIX BCHICCTB B COOTBETCTBUU C MMOJIOKCHUCM XUMHUYCCKOI'O 3JICMCHTA B HepnonnquKof/i
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cucreme. MupoBo33peHueckoe U HaydyHoe 3HaueHue [lepuoandeckoro 3akona JI.1. Menneneea. [Iporuossi
J.W. MenneneeBa. OTKpbITHE HOBBIX XMMHUECKUX 3JIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 33JIaHUN HA XapaKTEPU3ALUI0 XUMUUECKUX
2JIEMEHTOB « MeTaIITMYecKue / HEMETAITINYECKIE CBONCTBA, AJICKTPOOTPUIIATEIILHOCTh U CPOJICTBO K
AJIIEKTPOHY XMMHUYECKUX JIEMEHTOB B COOTBETCTBUE C UX JIEKTPOHHBIM CTPOCHUEM U TIOJIOKEHUEM B
MePUONYECKON cucTeMe XuMuieckux snemenToB .M. MenneneeBay.

Pa3znen 2. Xumuueckue peakuumn

Tema 2.1. Tunsr
XUMHYECKHX
peaxkun

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

Kﬂaccnquaum{ " TUIIbI XUMHUYCCKUX peaKHI/If/'I C Y4aCTHEM HCOPraHU4CCKUX BCUICCTB. KomnuecrBenHbIie
oTHOIICHUS B XUMHU. OCHOBHBIC KOJIMYSCTBCHHBIC 3aKOHBI B XUMHH U PACUYCTEI 110 YPABHCHUAM XUMHNYCCKUX
pCaKHHfI. Moub Kak CAMHHNIa KOJIMYCCTBA BEUICCTBA. MOJI?[pHaﬂ Macca. 3aKOHBI COXpPaHCHUA MACChl U
OHCPIUu. 3aKoH ABOl"aI[pO. MOJIHpHBIﬁ 00beM raszos. OTHOCUTEIbHASA INIOTHOCTD r'a30B.

PeaKI_[I/II/I KOMHJ’IGKCOO6paSOBaHI/IH C Y4aCTHUEM HCOPIraHUYICCKNX BCIICCTB (Ha IIpUMEPC T'UAPOKCOKOMIIIICKCOB
IOWMHKAa U aJ'IIOMI/IHI/IH).

HpaKTuquKue 3aHATHSA

CocraBieHue ypaBHEHUH peakiiil coeTUHEeHNs], pa3I0kKeHUs, 3aMeIleHHs, OOMeHa. Y paBHEHHUs peaKkLnit
rOpEeHUs, HOHHOTO 0OMEHA, OKUCIIEHNA-BOCCTAHOBJICHHUSI.

Pacuer KOMM4ECTBEHHBIX XapaKTEPUCTUK NCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MTPOJIyKTa PEaKLUU COETUHEHMS], €CITH OJHO U3 BELIECTB JJaHO B U30bITKE
W/WIH COEPKUT MpuMecH. PacueT MaccoBoi MM 00bEMHOM 10JIM BbIX0/1a IPOAYKTA PEaKIIUU COSAMHEHUS
OT TEOPETUYECKH BO3MOXKHOr0. Pacyer 00beMHBIX OTHOIIEHUH ra3oB. Pacuer Macchl (00beM, KOTUYECTBO
BELIECTBA) IPOAYKTA PEaKLUH, €CIU OJJHO U3 BELECTB JIAaHO B BHUJIE PACTBOPA C ONPEAEIEHHON MacCOBOU
JI0JIEW PAaCTBOPEHHOIO BEILIECTBA.

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKA
sI JUCCOLIHALINA U
MOHHBIN 00MEH

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

Teopust snexTponuTuueckoi aucconnanuu. Peakiuum noHHOro obomena. CocTaBlieHHE peakIMid HMOHHOTO
oOMeHa IyTeM COCTABIICHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH.

['maponus coneil. 3HaueHne TUAPOIN3a B OMOJIOTHYECKIMX OOMEHHBIX Iporeccax. [[pumenenue ruiposmsa B
IIPOMBILIIEHHOCTH.

OK 01
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HpaKaneCRne 3aHATUSA

JlaGopatopHas pabota «Peakiuu ruiponausay.

HccnenoBanue cpelibl pacTBOPOB COJIeH, 00pa30BaHHBIX CUJIBHBIMU U CJIA0BIMM NMPOTOJIUTAMU, U UX PEAKIMH
C pacTBOpaMH I1e104U U KapOoHaTa HaTpus. CocTaBlieHHE PEaKIMiA THIPOIN3a COJIEH.

KonTpoubnas padora 1

Pa3pea 3.

CTpoeHue M CBOMCTBA HEOPraHUYECKUX BelleCTB

10

Tema 3.1.
Kiaccudukanms,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BCIIIECTB

OcHoBHOe cogepkaHue

TeopeaneCKoe oﬁyqelme

[Tpeamer Heopranuuyeckoi xuMuu. Bzanmocss3p Heoprauuyeckux BemecTs. Knaccudukanus
HeopraHuyeckux BerecTB. IIpocTsie u crnoxxHble BenecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCUBI,
TUAPOKCHUBI, KUCIIOTHI, coM). HoMeHknaTypa u Ha3BaHUE HEOPTaHUYECKUX BELIECTB UCXOJIS U3 UX
XUMHYECKON (POPMYITBI HIIH COCTABICHUE XUMUIECKOH (DOPMYITBI UCXO/Is1 U3 Ha3BAaHHSI BEIIECTBA 110
MEXIYHAPOJAHON HUJIU TPUBUAIBHOW HOMEHKIIATypE.

MexMonexyIsipHble B3aumoaencTsusa. Kpucramiornaparel. ArperaTble COCTOSIHHS BELIECTBA.
Kpucrannuueckue u amopdHble BemecTBa. THUITBI KpUCTAIUIMYECKUX PEIIETOK (aTOMHasi, MOJIEKYJIsipHas,
MOHHAs1, MeTaJUTM4YecKast). 3aBUCUMOCTb (PU3MUYECKMX CBOMCTB BEIIECTBA OT THIA KPUCTAITUYECKON
pewerku. [Tpuunabl MHOrooOpasus BemecTB.COBpeMEHHbIE IPEACTABICHUS O CTPOCHUU TBEPABIX, )KUIKUX U
ra3zoo0pa3HbIx BenlecTB. JKukne KpucTaibl.

HpaKTuquKue 3aHATHSA

Pemenune mnpakTHUecKUX 3aJaHMM 1O KJiIacCU(PHUKAIUMM, HOMEHKJIAType M XUMHYECKMM (Qopmyaam
HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KJIACCOB (HA3bIBaTh M COCTABIATH (OPMYJIbI XMMHUYECKHUX BEILECTB,
ONpeAeNsiaTh MPUHAUIEKHOCTh K Kiaccy). Mcrounukm xumuyeckoil wuHpopmanuu (HayyHas U ydeOHO-
HayyHas JTUTepaTypa, CpelcTBa MaccoBoil mHpopMaluu, cetb uTepuer u apyrue). [louck nudopmanuu no
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (OpMYyIaM.

OK 01
OK 02

Tema 3.2. dusuko-
XHUMHYECKHE
CBOMCTBaA
HEOPTaHUYECKHUX
BEIICCTB

OcHoBHOE coaepkaHue

Teopernueckoe o0yueHue

Mertamisl. O6H_[I/Ie (I)I/I3I/I‘-ICCKI/IC U XUMHYECKHEe cBoMcTBa MeTamioB. CIocoObl MOJIyUCHUA. 3HadeHue
MCTAJIJIOB U HEMCTAJUIOB B NPUPOAC U KU3HCACATCIBHOCTH YCJIOBCKA U OPraHU3MOB. KOppOSI/IH MCTAJJIOB:
BUJbI KOppO3HUH, CIIOCOOBI 3aIlUTHI MCTAJUIOB OT KOPPO3HHU.

Hemeramnpl. O0Ouiue ¢puznyeckre 1 XUMAYECKHE CBOMCTBA HEMETAIIOB. TUIMMYHBIE CBOMCTBA MeTaioB [Y—

OK 01
OK 02
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YII rpynn. Knaccudukanus ¥ HOMEHKIATypa COEAMHEHUH HeMeTauioB. KpyroBopoThl OHOTEHHBIX
3JIEMEHTOB B IPUPO/IE.

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCUI0B, THIPOKCUIOB, KUCIIOT,
coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB NPOCTHIX BEUIECTB, BOJOPOIHBIX COEIUHEHUH,
BBICIIMX OKCHJIOB U THAPOKCUJIOB.

IIpakTHyeckue 3aHATHSA 2
CocrasieHne ypaBHEHUN XUMHUYECKUX PEAKIIMHA ¢ y4aCTHEM IPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX BEIECTB!
OKCHJIOB METaJIOB, HEMETAJUIOB U aM(OTEpPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAaHHUU H
aM(pOTEPHBIX THAPOKCHUJIOB, HEOPraHMUECKUX COJIEH, XapaKTepU3yIOIUX X CBOMCTBA. 2
Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3alaHU HA CBOMCTBA U MOJyYEHHE HEOPTraHUYECKUX
BEILECTB.
Tema 3.3. OcHoBHOe coJep:kaHue 2 OKO01
IIpoussoacTso IIpakTHYeckue 3aHATHA 2 OK 02
HEOPraHUYEeCKUX . .
—— PemieHne npakTMKO-OPUEHTUPOBAHHBIX 3aJaHUM O POJIM HEOPraHWYECKOM XMMHUHU B Pa3BUTHUU MEIUIMHBI,
3HAYCHIE 1 CO3/IaHMM HOBBIX MaTEepUAJIOB (B CTPOMTENHCTBE M JIp. OTPACISAX HMPOMBIIIJIEHHOCTH), HOBBIX HCTOYHHMKOB
IpHMeHeHze B SHEpruu (aNbTepPHATUBHBIE MCTOYHUKHM SHEPIUU) B PEHICHUHU MPOOJIEM HKOJIOTHYECKOM, SHEPreTHUeCKon U 2
GbITy 1 Ha MUILEBOH Oe30MacHOCTH.
N — KonTpoubnas paéora 2
Pa3nea 4. CTpoenue 1 CBOMCTBA OPraHUYeCKUX BellecTB 12
Tema 4.1. OcHoBHOe coep:kaHue 4 OKo01
Knaccudukaius, | Teopernueckoe oGyueHue 2
CTPOCHHE U IIpeamer opranndeckoil XuMuu. B3anMOCBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.
HOMCHKJIATypa XVMHYECKOE CTPOEHUE KAK MOPSAAOK COEAMHEHNS aTOMOB B MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTU. OCHOBHBIE
OpraHU4eCKuX MIOJIO)KEHUSI TEOPUM XUMHUYECKOTO CTPOEHUS OpraHuuyeckux coenanHeHuil A.M. byrtneposa. Yrmeponnsiii
BCILCCTB CKEJIET OpraHu4ecKoil MoJeKyjabl. MONeKyIspHble U CTPYKTYpHbIE (pa3BepHYTbIe, COKpAIICHHBIE) 5

XUMHUYECKHe (opMyJibl. 3aBUCUMOCTb CBOWMCTB BEILECTB OT XMMHUYECKOTO CTpOeHUs Moisiekyi. M3omepus u
U30MeEpHI (CTPYKTYpHasi, reoMeTpuueckas (Iuc-TpaHc-u3omepusi). KpaTHocTh XMMHUECKOH CBSI3H.

[Tonsitue o QyHkMoHanbHONW Tpynmne. [IpuHIMNBI  KiIaccuUKAIMA  OPTraHUYECKUX COCTUHEHUH.
MextyHapoaHas HOMEHKJIATypa U IPUHLIUIIBI HOMEHKIATYyPbl OPTaHUYECKUX COCTUHEHUH.
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IIpakTnyeckue 3aHATHS

HoMeHnknatypa OpraHM4YecKMX COCIMHEHMH OTHENbHBIX KJIAccOB (HACHIIEHHbIC, HEHACBHIIIEHHbIE U
apoOMaTUYECKUE YTIIEBOAOPOABI, CHUPTHI, (DEHOJBI, albAETHbl, KETOHbI, KapOOHOBBIE KHCIOTBI U Ap.)
CocraBieHue MOJIHBIX U COKPALEHHBIX CTPYKTYPHBIX (POPMYJI OpraHMYECKUX BELECTB OTAEIbHBIX KJIAcCOB,
UCTONB3Ys MX Ha3BaHMA TI0 CHCTEMAaTWYeCKOM HOMeHKiaType. Pacuerbl mnpocteiimeir (opmyisi
OpraHMYECKON MOJIEKYJIbI, UCXO/S U3 DJIEMEHTHOr0 cocTana (B %).

Tema 4.2. OcHOBHOe coiep:KaHue OK 01
CeoiicTBa Teoperuueckoe o0yueHue OK 02
OpraHquCKvHX ®DU3HKO-XUMHYECKHE CBOWCTBA OPraHMYECKUX COCAMHEHUN  OTICNBHBIX  KJIAcCOB  (OCOOCHHOCTH
COCAMHCHHN KJIacCU(UKAMU U HOMEHKIATyphl BHYTPH KJlacca,; TOMOJIOTUYECKUN psn W obmas Gopmyma; W30MepHs;

dbuznyecKkue CBOMCTBA; XUMHUYECKHE CBONCTBA; CIIOCOOBI MOTYUYCHHS):

— TpenenbHbIE YIJIeBOMOpOAbl. [OopeHne MeTaHa Kak OJWH M3 OCHOBHBIX MCTOYHUKOB TeIJIa B

MPOMBIIUICHHOCTU U ObITY. CBOMCTBA MPUPOAHBIX YTIIEBOJAOPOIOB, HAXOXKIECHNE B MPUPOJIC U IPUMEHEHUE

aJIKaHOB;

— HempeleNIbHbIE U apOMaTUYECKUe yriaeBoAopoabl. llommMepusanus 3TuiaeHa Kak OCHOBHOE HalpaBJeHHUE

€ro MCIOJb30BaHMs. ['OpeHHe aleThieHa KaKk MCTOYHUK BBICOKOTEMIEPATYPHOTO IUIAMEHM Uil CBapKu U

PE3KU METAIIOB;

— KHUCJIOPOJCOJEpKAIlMe COECIUHEHUS (CIUPTBI M MpocThie AQUpbl, (PEHONbI, adbAETUIbl U KETOHBI,

KapOOHOBBIE KHCIOTHI W WX Tpou3BoAHBIC). [IpakTHdeckoe NPUMEHEHHUE HTUJICHTIUKOJS, TIHIEPHUHA,

¢denomna. I[lpumenenue dopmanpaeruaa, aneTadbIeTu/ia, YKCYCHOW KHUCIOTHL. Mplla Kak COJIM BBICIIMX

KapOOHOBBIX KUCIIOT. MotoIue CBOWCTBA MbLIa;

— a30TcojepkKallirue COeTUHEHNUS (AMUHBI 1 aMUHOKHUCIIOTBI, OSITKH).

Knaccudukanms ©u  OCOOCHHOCTH OpraHMYECKUX peakiui. PeakuuoHHble HEHTpBL. Pagukanbl.

[lepBoHavabHBIE TOHATHUS O TUIAX U MEXaHU3MAaX OPraHUYECKUX PEAKIUH.

IIpakTHYeckHe 3aHATHA

Pemienue nenoyek npeBpamieHnii Ha TeHETUYECKYIO CBSI3b MEXK/y KJlacCaMu OpPraHUYeCKUX COEIMHEHHH C

COCTaBJICHUEM Ha3BaHUI OPraHUYECKUX COCMHEHUN 10 TPUBUATBHOU UM MEXITYHAPOIHOM

CHCTEeMaTUYECKON HOMEHKIIaType. Perenue pacyeTHbIX 3a/1a4 10 YPaBHEHUSIM PEAKIUi ¢ y4acTUEM

OPraHUYEeCKHUX BEIIECTB.
Tema 4.3. OcHOBHOe coep:KaHue OK 01
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Opranuueckue
BELIECTBA B
KU3ZHEJEATENBHOCT
U 4EJIOBEKa.
[IpousBoacTeo u

TeopeTnyeckoe o0yueHue

buooprannueckue coeaunenus. [Ipumenenue u 6uonoruueckas poib yriaeBo1oB. OKHUCIEHUE YTIIIEBOJOB —
MCTOYHUK SHEPTUU KHUBBIX OpraHn3MoB. O0acTu MpUMEHEHUs aMUHOKHUCIOT. [IpeBpaiienus 0enkoB MUy
B opranusMe. buonornueckue ¢yHkuuu OenkoB. buonoruueckue pynkuuu xxupos. Ponb opranmdeckoi
XMMHHU B PEHICHUH MPOOJIEM MUIIEBON 0€30MaCHOCTH.

OK 02

IIPUMEHEHNE HyxkneunHoBble KUCIOTHL: cocTaB U cTpoeHue. Ctpoenue Hykineotu10B. CoctaB HykinenHoBbIX kuciot (JHK,
OPraHN4YeCKUX PHK). Posib HyKJI€MHOBBIX KMCIIOT B XKU3HEAESATEIbHOCTH OPraHU3MOB.
BCIICCTB B [Tpon3BOICTBO OpPraHMYECKUX BEIIECTB: NMPOU3BOACTBO METaHOIA, mepepaborka HedTH. [lommdTHieH Kak
IPOMBIIUIEHHOCTH | KpyITHOTOHHAXHBIM TMPOAYKT XMMHUYECKOrO IPOU3BOACTBA. IIpuMeHeHHe HSTuieHa. [IpOU3BOICTBO U
[PUMEHEHUE Kay4dyKa U PE3UHBI.
CHUHTETHYECKHE M HMCKYCCTBCHHBIE BOJIOKHA, WX CTPOCHHE, CBOWCTBA. IIpakTHYeCcKOe HCIOIb30BAHUE
BOJIOKOH. CMHTETHYECKHE TUICHKH: U30JISILHS I IIPOBOJOB, MEMOPAHbI [JIsl OPECHEHUS BOJIbI, 3aIUTHBIE
IJIEHKH JJIs aBTOMOOWJIEH, IUIACTBIPH, XUPYPTUYECKHE IIOBA3KM. HOBBIE TEXHOJOTMH JAIbHENIIErO
COBEPILIEHCTBOBAHUS TIOJMMEPHBIX MATEPHAIIOB.
PoJib OpraHuYeCcKOi XUMHUH B PELIEHUH TPOOJIEM SHEPIETHUECKON OE30ITaCHOCTH, B PA3BUTHH MEMIIUHEL,
CO3J[aHMHU HOBBIX MATEPHAIIOB, HOBBIX MCTOYHMKOB JHEPTUH (aJIbTEPHATHBHBIE UCTOYHUKH DHEPTHH).
IpaKkTHyecKue 3aHATHS
PelieHue MpakTHKO-OPHEHTHPOBAHHBIX 3aJaHUH 10 COCTABIEHUIO XUMUUECKUX PEAKIINI, OTPAKAIOIINX
XUMHUUYECKYIO aKTHBHOCTh OPraHMYECKUX COEMHEHHH B Pas3IMUHBIX cpeax (MPUPOIHBIX, OHOTOTHUECKHX,
TEXHOTCHHBIX).
KonTposbnas padora 3
Paspean S. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui
Tema 5.1. OcHoBHOE cogepkaHue OK 01
Kunernueckue Teoperuyeckoe o0yueHnue OK 02
3aKOHOMEPHOCTH | X yvpyeckue peakiun. Kiaccupukanus XMMHYECKHX peaknuii: 1mo (a3oBoMy cocTaBy (TOMOTEHHBIE W
HpOTCKAHMS reTePOreHHBIE), M0 MCIOIB30BAHMIO KaTaau3aTopa (KaTATUTHYECKUE M HEKATATUTHYECKHE).
XAMHIICCKIX CKOpOCTh pEaKiliH, €€ 3aBHCHMOCTh OT pas3iWYHbIX (HAKTOPOB: MPHPOIBI PEArHPYIOMIUX BEIIECTB,
peakuni KOHLIEHTPAIUM PEarupyroIInX BELIECTB, TeMneparyphl (mpaswio Bant-Todda), miomanm peakuuoHHON

[IOBEPXHOCTH, HAIMYUS KaTauu3aTopa. Poib KaTaan3aropoB B IPUPOAE U MIPOMBILUIEHHOM IIPOU3BOJCTBE.
OHeprus akTHBallMM. AKTHBHpOBaHHBIM KoMmiulekc. Karammzatopel n karanu3. Posb kaTanns3atopoB B
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mpupoac U MPOMBIINIJICHHOM ITPOMU3BOJACTBE.

HpaKaneCRne 3aHATUSA

N3yueHne 3aBUCUMOCTH CKOPOCTHM XHWMHUYECKOW PEAKUMWHU OT KOHLIEHTPAllMd DPEarupyroluxX BeELIECTB U
TEMIIEpaTyphl.

1. JlaGopatopnas pabora «OmnpenerneHne 3aBUCUMOCTH CKOPOCTH pEaKIMH OT TeMIepaTyph».
HccenenoBanue 3aBUCUMOCTH CKOPOCTH PEAKLMU OT TEMIIEpATypbl. PacyeT 3Hepruu akTUBalMi peaKkuu.
Pemienne nmpakTUKO-OpUEHTUPOBAHHBIX 3aJlaHHM HA aHaIHu3 (PAKTOPOB, BIUSIOMIMX HAa U3MEHEHHUE CKOPOCTH
XUMHYECKOW PEaKIUH.

KonTtpouabnas padora 4

Pa3pea 6. JAucnepcHble CHCTEMBI
Tema 6.1. OcHOBHOe coiep:KkaHue OK 01
Aucrepcubie Teopernueckoe o0yueHue OK 02
CHCTEMbI H baxTopE! 17 crepenbie cuctembl. Komtouanbie cueTembl. ICTHHHBIE PAaCTBODEL. OK 07
X YCTOMSHBOCTH 1 pacrpopenre Kak —(M3UKO-XMMHYECKHil mporecc. PactBopsl. CHoCOGbI NPUTOTOBICHHS PACTBOPOB.

PactBopuMocTb. MaccoBasi 1ol pacTBOPEHHOTO BellecTBa. [IpenebHO JONMyCTUMbIE KOHIICHTPAIUU U WX

UCIIOJIb30BaHUE B OIICHKE YKOJIOTHYECKON Oe3onacHocTh.Kinaccupukaius TMCIepcHBIX CUCTEM IO COCTaBy.

Crpoenrie u (aKTOpbl YCTOHYMBOCTH JHCIIEPCHBIX CHCTEM. Pacro3HaBaHWE WCTHHHBIX PaCcTBOPOB,

KOJUIOUJIHBIX PACTBOPOB M rpyOoaucnepcHbix cucreM. CtpoeHue wmwuieibl. PaccenBanue cBeTa mnpu

MIPOXOXKICHUH CBETOBOTO ITy4YKa Yepe3 ONTHYECKU HEOTHOPOIHYIO cpeay (3ddexra Tunmans).

IIpakTHYeckne 3aHATHA

Pemenwne 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB.

PerieHne nmpakTHKO-OPUCHTUPOBAHHBIX PACUYCTHBIX 3aJaHWi Ha JUCIIEPCHBIC CHCTEMBI, HCIIOJb3YEMbIC B

OBITOBOM W TPOU3BOJCTBEHHOW JICATEIILHOCTH 4YEIIOBEKAa, C TMO3UIMI DKOJOTHUECKOW Oe30MacHOCTH

MOCJICICTBHI U TPAMOTHBIX PEIICHUH MPOOIIeM, CBSI3aHHBIX C XUMHECH.

KonTtpoubnas paéora 5
Paznen 7. XuMmus B ObITY M IPOM3BOACTBEHHOM 1eATEIbHOCTH Y€JI0BEKA OK 01
Tema 7.1. OcCHOBHOE co/lepKaHue OK 02
Xumust B ObITy U |HoBeifie DOCTHXEHNS XUMIYECKOH HAYKH U XHMHUUYECKOH TEXHOIOTHH. PoJTh XUMHH B 06ecTIeueHN s OK 04
MIPOU3BOCTBEHHOMN OK 07

JACATCIIbHOCTHU

9KOJIOTUYECKON, YHEPTETUYECKON U TTUIICBOM 0€30MMaCHOCTH, Pa3BUTUHN MeIUIIMHBIL. [IpaBuia moucka u
aHaJM3a XUMUYECKON HH(pOpMALIUK U3 Pa3IMYHBIX HCTOYHUKOB (Hay4Has U y4eOHO-Hay4Has
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YCI0BCKa

JHUTEpaTypa, CpeacTBa MacCoBor MHMOpManuu, ceth MHTEpHET)

HpaKaneCRne 3aHATHSA

DKkooruyeckasi 0€30MacHOCTh IMOCIIEACTBUN OBITOBOW M MPOU3BOCTBEHHOM JEATEIBHOCTH YEI0BEKa,
CBsI3aHHAsI C IepepabdOTKOM BENIECTB; TIOUCK U aHAIN3 XUMHUYECKOW MHPOPMAITUHU U3 PA3IMYHBIX UCTOYHUKOB
(HayuHas 1 yueOHO-Hay4YHasl TUTEpaTypa, CPeICTBA MaccoBOi nHpopMaruu, cetb IHTepHET U Ipyrue).
Keiicel (c yueTom Oyaymei npodeccuoHaIbHOM IeATEILHOCTH ) Ha aHATN3 HHPOPMAITHH O
IIPOM3BOJICTBEHHOH JIEATEIHLHOCTH YeNIOBEKa, CBA3aHHOM C repepaboTKON 1 MOTYyYSHHEM BEILIECTB, a TAKKE C
HKOJIOTHYECKOH 0€30MacHOCTBIO.

3amura keiica: [IpencraBienue pe3yabTaToB pelIeHUs] KEHCOB (BBICTYIJIEHUE C ITPE3ECHTAINEN )

CamocrosiTeJIbHAS paﬁoTa: MOJArOTOBKA K 3alllUTe Keiica

CamocrosiTesibHas padoTa

HpOMeﬂ(yTO‘IHaﬂ aTTeCTalusd 1Mo IMCIHUIIJIMHE

Hud.3auer

Bcero

41
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3.YCJIOBHSA PEAJIU3AIIMA ITPOTPAMMBI OBIIIEOBPA30OBATEJIBHOM
JAUCHUIIVIMHBI OY .07 XUMMUSA

3.1.Jlns peanu3zanuu IporpaMMbl JUCHUILIMHBI IPEyCMOTPEHBI CIEAYIOIINE CTIeHUAIbHBIC
IIOMELICHUS:

Kabuner Xxumun nim xuMudeckas 1adoparopusi.

O6opynoBanue KaOuHeTa (HArJAIHBIE TOCOOHsS): HAOOPBI IIAPOCTEPIKHEBBIX MOJEICH
MOJIEKYJI, MOAETH KPUCTAIUIMYECKUX PEIIETOK, KOJUIEKIIMU MPOCTHIX U CJIOXKHBIX BEUIECTB W/WIIH
KOJJICKIIMM TIOJIMMEPOB; KOJJIEKIMs TOPHBIX IOpPOA M MHHepaioB, Tabuuua MeHaeneesa,
yueOHbIe (pMIbMBI, HU(PPOBEIE 00pPa30BaATENBLHBIC PECYPCHI.

Texuuueckue cpencTBa 00y4eHUs: KOMIIBIOTEP C YCTPOMCTBAMUBOCIIPOM3BEICHUS 3BYKA,
MPUHTEP, MYJIBTUMEANA-TIPOCKTOP C SKPAHOM, MyJIbTUMEIUIHASA JOCKA, YKa3Ka-PE3eHTEP IS
Mpe3eHTaIH.

ObopynoBanue jabopaTopur U pabOUYUX MECT JIA0OPATOPUU: MEH3YPKH, MHUIETKU-

KaIleJlIbHUIbl, TEPMOMETPbI, MUKPOCKOII, JIyIIbl, IPEAMETHbIE U MTOKPOBHBIE CTEKJIA, IUIAHIIETHI
JUI KarelbHBIX peakiuid, (uiabTpoBanmbHas Oymara, MPOMBIBAJIKH, CTEKISHHBIE MPOOUPKH,
pe3uHOBble MPOOKH, (OHAPUKH, HAOOP PpEAKTUBOB, CTEKJISIHHbIE MaJOYKH, IITAaTUBBI JJIs
npoOMpPOK;  MEpHBbIE  LWIMHAPH, BOPOHKH  CTEKJSHHBIE,  BOPOHKH  JICJHTEJIbHbIC
mumHapuaeckue (50-
100 ), crynku ¢ mectukoM, (appopoBble YalIKH, MUHIETHI, (QUIBTPHI OyMa)KHBIC, Bara,
MapJisi, 4acoBble CTEKJa, 3JIEKTPOIUINTKH, JAO0OpaTOpHbIC IITATUBBI, CIMPTOBBIE TOPENKH,
CIMYKH, MPUOOp AJIs MOJy4eHUs ra3oB (WM MpoOupKa ¢ ra300TBOJHOM TpyOKoOif), AepkKaTenn
IUI IPOOUPOK, CKJISIHKU JJISi XPaHEHUsS! pEakTHBOB, pPa3JaTOUYHbIC JOTKH; XUMHUUECKUE CTAaKaHbI
(50, 100 1 200 m); mInmaTeny; MUHLIETHL; TUTENIbHBIE IUIIBL; CEKYHIOMEpHI (TaliMepshl), MEpPHbIE
npobupku (Ha 10-20 mm) u Mepusle konOwl (25, 50, 100 u 200 mu), BoasHas OaHs (WiH
TEPMOCTAT), CTCKJISIHHBIC MAJIOYKHM, KOHWYECKHe KOJIObI s tuTpoBanus (50 m 100 mo);
UH/JMKATOpHBIE TMOJOCKU Juid ompeaeneHus pH M craHmapTHas WHAMKATOpHas ILKaja;
YHUBEpCAJIbHBIM MHAMKATOp; nunetku Ha 1, 10, 50 mu (wnm gosaropsl Ha 1, 5 u 10 mn),
OIOpeTKH JUid TUTpOBaHMs, MeauuuHckue mmpuisl Ha 100-150 mu, maGopaTopHble W/win
aHATUTHYECKUE Bechl, pH-MeTphI, cymmibHbIN mKad, u JIp. 1abopaTopHOe 000pyI0BaHNE.
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3.2.AndopmannonHoe odecrnevyeHne peajn3alum NporpaMmbl

3.2.1 lna peamuzauum nOporpaMMbl  OMOIMOTEUHBIM (OHA HMMEET MeYaTHblE M
AIIEKTPOHHBIE 00pa3oBaTelibHbIe W HMH(GOPMAIMOHHBIE PECYpPChl, PEKOMEHJIOBAaHHBIC IS
UCIIOJIb30BaHuUs B 00pa30oBaTebHOM IpOIIecce, He CTapllie MSATH JIET C MOMEHTA U3aHHUs.

3.2.2 OCHOBHbBIE HCTOYHUKH

1. Audpunorenosa, Y. B. Xumus: y4eOHMK M HPAaKTUKYM JJs CPEIHEro Hpo(ecCHOHATLHOIO
obpazoBanus / U. B. Audunorenosa, A. B. babkos, B. A. [TonkoB. — 2-¢ u3., UCHp. U JIOM. —
Mockga: U3narensctBo FOpaiit, 2022. — 291 c.

2. Wleromuxuna, H. A. O6mas xumus: yuebuux a1s CIIO / H. A. Illeronuxuna, JI. B.
Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuii, A. B. Xumus: y4e6HMK M NPaKTUKyM I CPEJHEr0 HPO(ecCHOHAILHOIO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u gon. — Mocksa:
N3patensctBo FOpaiit, 2022. — 507 c.

4. Xumus: yaebHUK Wi cpeanero npodeccuonanbHoro obpasosanus / 10. A. JleGenes, I'. H.
®anees, A. M. I'ony6es, B. H. Illanosan; nox obmeit penakuueii I'. H. daneeBa. — 2-e usn.,
nepepad. u gon. — Mocksa: U3narenscro FOpaiit, 2022. — 431 c.

Jlono/THMTe IbHbIe HCTOYHUKHU
1. Xumus. 10 knace. Yriryonéunsiii yposens : yuebuuk/ B.B. Epemun, H.E. Ky3smenko, B.1.
Tepenun, A.A. lpo3nos, B.B. Jlynun; nox pen. B.B. Jlyauna. — M.: [IpocBemenue, 2022. — 446,
[2] c.: um.
2. Xumus. 11 knace. Yriyonéunslii yposens : yueOHuk/ B.B. Epemun, H.E. Ky3pmenko, A.A.
Hpoznos, B.B. JIynun; nox pen. B.B. JIyauna. — M.: [Ipocsemenne, 2022. — 478, [2] c.: wi.

3. T'ycena, E. B. Xumus qa CIIO: yueOno-MeToauueckoe nocodue / E. B. I'ycea, M. P.
3uranmmHa, JI. U. Kynmukosa. — Kazaue: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4.
— Texct: anekTpoHHsIi // JIans : anekTpoHHO-OubIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/196096 (nara o6pamenus: 14.10.2022). — Pexxum noctyma: mms
aBTOPH3. M1OJIb30BATENEH.

4. bmunos, JI. H. Xumus: yaeonuk s CI1O / JI. H. bnunos, . JI. [lepdunona, T. B. Cokonosa.
— 2-e u3a., crep. — Cankrt-IlerepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-8114-7904-7. —
Tekct: anexkTpoHHBIH // JIaHb: snekTpoHHO-0MOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/167183 (nata o6pamenus: 14.10.2022). — Pexum nocryna: ans
aBTOPU3. MI0JIb30BATENEH.
5.Yepnukona H. 0., Memepsikosa E. B. Pemaem 3aiaun no Xumun caMoCTOSITENIbHO: yueOHOE
nocobue / H. YO. Yepnukosa, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlans, 2022. — 328 ¢
6.Pe3nukoB B. A. COopHUK ynpa)KHEHHUI U 3a/1a4 110 OpraHnYecKo XUMHH: ydeOHoe nocodue /

B.A. Pe3nnkoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

7.Tabpuensu O.C. Xumus: yaeO. mis ctya. npod. yued. 3aBenenuii / O.C. I'abpuensn, WU.I'.

OctpoymoB. — M., 2016.- 256 c.

8. I'adbpuensn O.C. Xumus 1u1st npodeccuil U ciennaabHOCTEH TEXHUYECKOT0 MPOopuiis: y4eOHUK

IUTSE CTY 1. yupexxaeHuit cpea. mpod. oopazosanusi / O.C. 'abpuensin, U.I'. OctpoymoB. — 4-e usn.,
crep. — M. : U3natenbckuil neHTp «Akanemus», 2017. — 272 c.

3.2.3 DaekTponnblie M3aaHus (3JeKTPOHHBIE PeCypChl)

1. hvsh.ru — XXypnan «Xumus B mkose.

2. https://postnauka.ru/themes/chemistry — nexrnun mo xumuu Ha caiite ITocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hay4Ho-mmonynspHbIii  MpOeKT «DJaeMeHThl OoybInoN Haykuw» (pu3uka, XuMusd,
MaTeMaTHKa, aCTPOHOMHUS, HAYKU O JKU3HH, Hayku o 3emie). HoBocTH HayKu, KHUTH, Hay49HO-
MOMYJISIPHbIE CTAaThH, JIEKLHUH, SHIIUKIIONEINH.
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3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-TIONYJIsipHOTO XypHana «I[lorenumany. XKypnan uznaércs ¢ 2005 r., ¢ 2011
I. — pasaes «XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT Hay4yHO-IIOMYJISIPHOTO KypHana «XuMmus U xku3Hb». JKypHan usgaérea ¢ 1965 r.
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3.3 Oco6eHHOCTH 00YUYEHHUSs JTUI C 0COOBLIMH 00pa30BaTEIbHBIMU MOTPEOHOCTAMU

B nensx peanmzanuu padoueit mporpaMMbl 0011e00pa3oBaTeNbHON AUCIUILTAHBL U IS
aJIanTallid BOCIIPHUATHUSL CIIPABOYHOTO, Y4EOHOTO, MPOCBETUTEILCKOTO MaTepualia JUIsl JIMI C
0co0bIMH 00pa30BaTENIbHBIMUA TOTPEOHOCTSIMH CO3/1aHBI M COBEPILICHCTBYIOTCS CIELHATbHbIC
YCIIOBHS C YYETOM HO30JIOTHI 00yYarOIIUXCSI:

Jlis ciaboBUAAIIMX 00YYaIOIIUXCS UCIIOJIb3YIOTCS:

WHAUBUIYAIBHBIE TUAAKTUYCCKHEC MaTepHUasbl U HATJISIHBIC MMOCOOMS, BBITIOJHEHHBIC C
YYETOM THUIIOJOTHYECKUX W WHIAMBHIYAJbHBIX 3PHUTEIBHBIX BO3MOXXHOCTEH CIa0OBHISAIIMX
00yyJaroIuxcs;

neyaTHass “HGOpMaIHsl MPEACTABISIETCS KPYIHBIM mpudToM (0T 18 myHKTOR), TOTaIBEHO
03ByUYHMBaeTcs (T.€. YTEHUE HE 3aMEHSETCS IEPECKa30M), TaK XK€, KaK U 3allUCH Ha JIOCKE;

o0ecrieynBaeTcsi HEOOXOIUMBIA YPOBEHb OCBEIECHHOCTH IMOMEIICHHIA; MPEIOCTABIISICTCS

BO3MOXXHOCTh HCIIOJIb30BaTh KOMITBIOTEPHI BO BpEMsI
3aHATUN U TPABO 3aMUCU OOBICHEHHS Ha TUKTOQPOH (M0 JKEIaHUI0 00YYaroIIerocs).

KommeHncanust 3aTpyIHEHHII CEHCOMOTOPHOTO, MEHTAJIBHOTO W HWHTEIUIEKTYaJIbHOTO
pa3BUTHsI 00YYAIONIMXCS ¢ 0COOBIMH 00Pa30BaTEIIbHBIMUA TOTPEOHOCTSIMH ITPOBOIUTCS 32 CUET:

WCKJTIOYCHWSI TIOBBIIIICHHOTO YPOBHS IITyMa Ha 3aHATUU U BHEYPOYHOM MEPOIIPHUSTHH;

AKINCHTHPOBAHUA BHUMAHUA Ha 3HAYUMOCTH, IIOJIC3HOCTHU yqe6HOI7I

uHpopMaLuu 1 IpopeCcCHOHATIBHOMN 1S TeIbHOCTH;

MHOT'OKPaTHOI'O TOBTOPEHHUS KIIIOUEBBIX IOJIOKEHUHM yueOHOM uH(popMauuu; mojpaqyu

MaTepuasa Ha IPUHLIMIIAX MYJIbTUMENNA;

MaKCHUMAaJIbHOTO CHIJKEHHS 3pUTENbHBIX Harpy3ok Ipu padoTe HaKomIbloTepe (moadoop
MHAMBUAYAIbHBIX HAaCTPOEK HSKpaHa MOHMTOPA, JO3MPOBAHUE M YEPEJOBAHHE 3PUTEIbHBIX
Harpy3oK ¢ JIpyIMMH BUJAMM JAEATEIbHOCTH, HCIOJB30BAHHUE IPOTPAMMHBIX CPEICTB IS
yBEJIMUYEHUS N300pakeHNs Ha 3KpaHe; padOThl C MOMOUIbIO KIaBUATYpPhl, MCIOIb30BaHHUE

«TOpSYMX» KJIABUII U JIp.);

PETyJISIPHOTO NMPUMEHEHHUsI YIPaXKHEHUI Ha COBEPILIEHCTBOBAHHE TEMIIA MEPEKII0YECHUs
BHHUMaHUs, €ro 00beMa U yCTONYNBOCTH;

HNHpopmMaTuBHOCTE U KOM(OPTHOCTh BOCHPHUATUS Y4eOHOrOo MaTepuaja Ha 3aHATHUAX
oOecrnieunBaeTcs 3a CYET €ro arOPUTMHU3ALINY IO TapaMeTpaMm:

NICUXOJIOTHYECKasi HaCTPOiiKa,

ayJuaibHble CTUMYJBbl K BOCHPUATHIO (OOBSCHEHHME, BOIPOCHI, MPOCHOBI MOBTOPUTH
CKa3aHHOE; YETKHE JOCTYIIHbIE YKa3aHUs, Pa3bsICHEHUS, MOSCHEHUS; KOHTEKCTHBIN ayano(doH 1
Ap.);

BU3YyaJbHbIE CTHUMYJbl K BOCHPUATHIO (y4€OHHKH, MOCOOHWS, OIOPHBIE KOHCIIEKTHI,
CXEMBI, CIIai/Ibl MPEe3eHTAIH, UHBIE HATJISAHbIE MaTepHaIbl);

KMHECTeTUYECKHE CTUMYJIbI K BOCHPUATHIO (KOHCHEKTHPOBAHME, JOIOJIHEHHE,
MapKUpPOBAaHUE OMOPHOIO KOHCHEKTa, TECThl C BHIOOPOM BapHaHTa OTBETA, KECTOBBIH BBHIOOD,
3aliCh JOMAIIHEro 3aJjaHusi, BEIIECTBEHHOE MOJEIUPOBAaHUE, TIOWCKOBBIE 3aJaHMs,
BBITOJIHSIEMbIE HHIUBUAYAILHO C UCIIOJIb30BAaHUEM HOYTOYKOB U JIp.);

aKTHUBHBIE METOJbI 00yueHus: (IpoOJIeMHbIE BOMPOCHI, JUCKYCCUH, JIETOBBIE U POJIEBbIE
UTPBI, IPAKTUUYECKHUE PadOThI; HCIOIB30BAaHUE METANPEIMETHBIX CBS3€H, CBA3M C MPAKTUKON U
zp.);

Kommnencanust 3aTpyIHEHHI pEueBOr0 M HMHTEIUIEKTYAJIBHOTO PA3BUTHS O0YyYaroIIuXcs
IPOBOJUTCSA 32 CUET:

¢duKkcanuu nenarora Ha COOCTBEHHOU apTUKYJISINH;

UCTIOJNB30BAaHUSI  CXEM, JHarpaMM, pHUCYHKOB, KOMIIBIOTEPHBIX TpE3EHTAlUN ¢
TUIIEPCCHUIKAMU, KOMMEHTUPYIOUIMMHU OTAEIbHbIE KOMIOHEHTBI H300paXeHNUs;

o0ecreyeHns BO3MOKHOCTHU JUTsl 00YYaroIerocsi MojlyyuTh aipeCHyI0 KOHCYJIbTAIUIO 1O
AIIEKTPOHHOH MOYTE M0 Mepe HEOOXOAUMOCTH.
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4 KOHTPOJIb n OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA30OBATEJIBHOM JUCHUILIAHBI BJI.09 XUMMUSI

KoHTpons M oOlleHKa pe3ylnbTaToB OOyuYeHHsI OCYIIECTBISIETCS MpernojaBaTesieM B
Ipolecce MPOBEACHUS MPAKTUYECKUX 3aHITUIA HJIa00OpaTOPHBIX paboT, TECTUPOBAHUS, a TaAKXKe
BBIIIOJHEHUS]  OOydYaroIIMMUCA  WHAMBUAYAJIbHBIX  3aJaHUM, IPOEKTOB, HCCIEI0BAaHUI.
PesynbpTarel 00ydeHHs] oONpeAensioT, YTo oOywaromiyecss JODKHBI 3HAaTh, IOHUMAaThb U
JIEMOHCTPUPOBATH 0 3aBEPIICHUH HM3Y4YCHUs TUCUMIUIMHBL s popMupoBaHus, KOHTPOJIS U
OLICHKH pE3yJIbTaTOB OCBOCHHUSA Y4YEOHON ITUCIHMIUIMHBI HMCHOJb3YEeTCS CHCTEMa OLEHOYHBIX
MEpONPHUATHHA, MPEACTABISIOMAs COO0H KOMILJIEKC Y4eOHBIX MEPONPUSATHH, COTIIACOBAHHBIX C
pesyiabTaTamMu  oOyueHus u chopmyimupoBaHHbiX ¢ yderom DPI'OC COO (mpenMeTHbIe
pe3yabTaThl o aucuummmnae) u ®I'OC CIIO.

No Monyis / Paznen / PesynbTat 00yueHus O1ieHOYHbIE MEPOITPUATHS OK
Tema
| OcCHOBHOUM MOJYJTh
11 CtpoeHue aToMOB CocTaBisiTh XUMHUYECKHE 1. Tect «CtpoeHue aToMOB OK 01
XUMHYECKUX (hOopMyJTBI COSMHECHHIA B XUMHYECKHX JIEMEHTOB U
9JIEMEHTOB U COOTBETCTBUH CO CTEIIEHBIO IPUPOJIA XUMUUYECKON CBSZH.
pupoaa OKHCIIEHUST XUMHUYECKUX 2. 3a1auu Ha COCTaBJICHUE
XUMHUYECKOH CBI3HU 9JIEMEHTOB, UCXO U3 XUMHYECKHUX hopMyIT
BAJIEHTHOCTHU U JIBYXaTOMHBIX COCTMHECHUI
AJIEKTPOOTPHUIATEIIBHOCTH (okcu0B, CynbpHUAOB,
TUAPUJIOB U T.I1.).
1.2 [Tepuoanueckwii XapakTepus3oBaTh [IpakTUKO-OpHEHTUPOBAHHBIE OK 01
3aKOH W Ta0auIa XUMHUYECKHE DIIEMEHTEI B TEOPETUUECKHE 3a]aHusI Ha OK 02
J.. Menpaeneena COOTBETCTBHUU C UX XapaKTepU3alui0 XUMHUYECKUX
MMOJI0KEHUEM B 9JIEMEHTOB: «MeTainyeckue /
MIePUOUYECKON CUCTEME HEMETaJNIMUYEeCKHE CBOMCTBA,
XUMHYECKUX DJIEMEHTOB ANEKTPOOTPHUIIATEILHOCTD U
J.H. Menneneesa CPOJCTBO K DJIEKTPOHY
XUMHYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX
AIEKTPOHHBIM CTPOSCHUEM H
MOJIOKEHUEM B TIEPUOIUYECKOM
CHUCTEME XMMUYECKUX
anemenToB /.M. MenpaeneeBay.
2 Paznen 2. CocTaBnaTh ypaBHEHUS U KonTtponsHas pabora
XuMHUECKUe CXEMBbI XUMHYeCKHX peakiuii | «CTpoeHne BelecTsa u
peakuuu XUMHYECKHUE PEAKITII)
2.1 THUIIBI XUMHUYECKHAX CocTaBnsTh peakiuu 1.3agaun Ha cocraBieHNE OK 01
peakuui COCTUHEHUS, PA3NIOKEHUS, ypaBHEHUN peaKIuii:
oOMeHa, 3aMeIleHu, — COEMHEHHS, 3aMeICHUSI,
OKHCIIMTENBHO - pasnokeHus, OOMeHa U peakIuit
BOCCTAHOBUTEJIBHBIC PEAKIIUU | C YIaCTHEM KOMILICKCHBIX
U peaKINu coeuHEHUH (Ha mpuMepe
KOMILIEKCOOOpa30BaHus (Ha | TUAPOKCOKOMIUIEKCOB
npuMepe AJIFOMUHHMS M [IMHKA);
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TUAPOKCOKOMILIEKCOB
QITFOMUHHUS U IIUHKA) C
y4aCTHEM HEOPTaHUYECKUX
BEIIECTB

— OKHUCJIUTENIBHO-
BOCCTaHOBUTEIILHBIX PEAKIHH C
WCTOJIb30BAHUEM METO/IA
AJIEKTPOHHOTO OanaHca;

— C y4acTHEM KOMILJICKCHBIX
coenMHEeHuH (Ha mpumepe
THJIPOKCOKOMITJIEKCOB IIMHKA U
ATFOMUHHS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOTYKTa
PeaKuy COCMHEHHS; MacCOBOM
WM 00BEMHOM JI0JTH BBIXOJIA
IPOJIYKTA PEAKIINU COCTHHEHHS
OT TEOPETUIECKH BO3MOXKHOTO;
00BbEMHBIX OTHOIICHHH Ta30B;
KOJINYECTBEHHBIX
XapaKTEPUCTHK UCXOTHBIX
BEIIECTB U MPOAYKTOB PEAKIIHH;
Macchl (00beM, KOTHUECTBO
BEIIECTBA) IPOAYKTA peaKkiuy,
€CJIM OJTHO M3 BEUIECTB JIaHO B
BHUJIE PACTBOpPA C OIPEICICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BEILIECTBA.

2.2 Onexrtponutudeckas | CocTaBiIATh ypaBHEHHUS 1. 3ananus Ha cocTaBieHHe OK 01
JUccoluanus u XUMHUYECKUX pPeaKIuu MOJIEKYJISIPHBIX ¥ HOHHBIX
MOHHBIA 00OMEH MOHHOT0 OOMEHa C y4acTHeM | PeakLUi ¢ y4aCTHeM OKCHJIOB,
HEOPraHWYECKUX BEIIECTB KHCJIOT, OCHOBAHHI U COJICH,
MOHHBIX peaKIHii r1Iponn3a
COJIEH, YCTAaHOBJIEHUE
M3MEHEHUS KUCIIOTHOCTH CPEBI.
2. JlaboparopHas paborta
«Peakuuu ruiposnsa.
3 Pa3nen 3. HccnenoBats cTrpoeHne u KonTtponsHas pabora
Crpoenue u CBOICTBA HEOPTAaHUYECKUX «CBoOiICTBa HEOPTraHUYECKUX
CBOICTBa BELIECTB BELIECTBY
HEOPraHUYEeCKHX
BEIIECTB
3.1 Knaccuduxanus, Krnaccuduiuponars 1.Tect «Homenkiarypa u OK 01
HOMEHKJIAaTypa u HEOpPraHMYECKHE BEIIECTBA B | HA3BAaHUE HEOPTaHUYECKUX
CTpOEHHE COOTBETCTBHUH C UX BELIECTB UCXOJIS U3 UX
HEOPraHUYECKUX CTpPOEHUEM XUMHUYECKON (OPMYIIBI HITH
BELIECTB COCTaBJICHHE XUMHUYECKON

(hopMyIIBI HCXO/IS N3 HA3BAHUS
BEIIECTBA 110 MEKIYHAPOTHOM
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2.3ajauy Ha pacyeT MaccoBOM
J10JIA (MacChl) XUMHUYECKOTO
37eMeHTa (COeTMHEHHUS) B
MOJICKYJIE (CMECH).
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3.1IpakTrueckue 3aaHusl MO
KJIacCU(pUKaIlMU, HOMEHKIIaType
Y XHMHYECKUM (HopMyam
HEOPraHWYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB.
4.1IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BHJIa XUMHYECKON
CBSA3U U TUIA KPUCTAININYECKON
pELIETKMU.

3.2 dusuxo- Vcranasnusarh 3aBucuMocth | 1. Tect «OcobeHHoCTH OK 01
XUMUYECKUE (DU3UKO-XMMHUYECKUX XMMHUYECKHUX CBOMcTB okeupos, | OK 02
CBOICTBaA CBOWCTB HEOPTaHUYECKUX KHCJIOT, OCHOBAHHIA,

HEOPTraHUYCCKUX BEILIECTB OT CTPOSHHUS aTOMOB | aM(OTEPHBIX TUAPOKCHJIOB U

BEILIECTB Y MOJICKYJI, & TAK)KE TUIIA coJiei».

KPUCTAJUTMYECKOMN PeIIeTKH 3aaHus Ha COCTaBJICHUE

YpaBHEHUN XUMUYECKUX
peaxiuii ¢ ydacTueM IpOoCThIX U
CJIOKHBIX HEOPTaHUYECKHUX
BEIIECTB: OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYCCKUX
KHCJIOT, OCHOBAaHUM 1
amM(OTEepPHBIX THUIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOLIUX UX CBOWCTBA
U COCOOBI MOTYYEHUS.
[IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U MOJyYEHUE
HEOPTraHUYECKHUX BEIIeCTB. 4.
JlaGoparopHas paboTa
«CBolicTBa METAJIOB U
HEMETAJLJIOBY.

3.3 [IpousBoacTeo O60CHOBBIBATH 3HAUEHUE U [IpakTHKO-OpHUEHTUPOBAHHBIE OK 01
HEOPraHUYECKUX MIPUMEHEHHE 3a/1aHMsl IO COCTaBJICHUIO OK 02
BEIIIECTB. HEOPTraHUYECKHUX BEIIECTB B | XUMHUYECKHUX PEAKIIHH C
3HavyeHue u OBITOBOI U y4acTHEM HEOPTaHMYECKUX
MpUMEHEHHUE B MIPOU3BOICTBEHHOMN BEIIIECTB, UCIIOIB3YEMBIX JIJIST UX
ObITy ¥  Ha JeSTEIbHOCTH YEJIOBEKA UX UICHTH(PUKAIUT |
MIPOU3BOJICTBE (hU3UKO-XUMUIECKUMH MIPOMBINIIJIEHHBIX CITOCOO0B

CBOMCTBaMHU MOJTYYEHUSI.

4 Paznen 4. Hccnenosate cTpoeHue u KonTponpHas pabota
Crpoenue u CBOMCTBA OPraHMYECKUX «CTpyKTypa U CBOKCTBA
CBOMCTBa BEILIECTB OpPTraHUYECKUX BEIIECTBY
OpTraHUYECKUX
BEILIECTB

4.1 Knaccudukanms, Knaccudumnuponats 1.3aganus Ha cocTaBiIeHUE OK 01
CTpOCHHUE U OpraHUYECKHE BEIICCTBA B Ha3BaHWUN OPraHUYECKHUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH 10 TPUBUATBHOU
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OpraHUYECKUX
BEIIIECTB

CTPOCHUEM

WJIY MEXIYHApOJIHON
CUCTEMAaTUYECKON
HOMEHKJIATYypE.

2.3aaHus HA COCTaBJICHUE
IIOJIHBIX U COKPAIEHHbIX
CTPYKTYPHBIX (OpMyJI
OpPraHUYECKUX BEILECTB
OTJIENBbHBIX KJIACCOB.

3. 3ajauM Ha onpezeneHue
npocreiei GopmyJTbl
OpPraHUYEeCKON MOJIEKYJIbI,
UCXOZs U3 DJIEMEHTHOT'O COCTaBa
(B %).

4.2

CaoiicTBa
OpraHNUYeCKUX
COE€IUHEHUN

YcranaBiauBaTh 3aBUCHMOCTD
(bU3UKO-XUMHUYECKUX
CBOMCTB OpPraHUYECKHUX
BEILIECTB OT CTPOCHUS
MOJICKYJI

1.3aaHus Ha COCTaBJICHUE
YPaBHEHUI XUMHUYECKUX
peakui ¢ yyacTueM
OpPraHMYECKUX BEILECTB Ha
OCHOBAaHHUU UX COCTaBa U
CTpOEHHUS.

2.3a1aHus Ha COCTaBJICHUE
YPaBHEHUI XUMHUYECKUX
peakuui, WITIOCTPUPYIOIINX
XMMHMYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKaAHUS
JAaHHBIX peakLUui 1
TEHETUYECKOM CBS3U
OpPraHMYECKUX BEIECTB Pa3HBIX
KJIACCOB.

3.Pacuernsle 3agaun 1o
YPABHEHUSIM PEAKLHi C
y4acTHUEM OPTaHUYECKUX
BEILIECTB.

JlaGopatopHas paboTa
«ITomydenue sTuneHa u
U3Y4YEHHE ET0 CBOMCTBY.

OK 01
OK 02
K 1.1
K 2.3

4.3

Opranunueckue
BELIECTBA B
KHU3HEJEATEIIBHOCTH
4eJI0BEKa.
IIpousBoacTBo 1
IIPUMEHEHNE
OpPraHUYECKUX
BELIECTB B
IIPOMBIIITIEHHOCTH

OO0O0CHOBEIBAThH 3HAYEHUE U
MIPUMEHEHHE OPTraHNYeCKUX
BEIIECTB B OBITOBOI U
MIPOU3BOICTBEHHOM
IESITENLHOCTH YET0BEKA UX
(U3UKO-XUMHUYECKHUMH
CBOMCTBaAMH

[TpakTHKO-OPUEHTHPOBAHHBIE
3aJJaHHUsA 110 COCTABIIEHUIO
XUMHYECKUX PEAKIUN ¢
y4acTUEM OPTaHUYECKUX
BEIIECTB, UCITOJIb3YEMBIX IS UX
UICHTU(PUKAIUHT B OBITY U
MTPOMBIIIJICHHOCTH.

OK 01
OK 02
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Pa3nens5.Kunetnueck
He u
TEPMOJIMHAMUYECKHE
3aKOHOMEPHOCTHU
MIPOTEKAHUS
XUMUYECKUX PEAKITUI

Uccnenosath
KUHETHYECKHE U
TEPMOIMHAMUYECKHUE
3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKHUX
peakuuii

KonTtponsHas pabora
«CKOpOCTh XMMUYECKOM
peaxkuum»

5.1 Kunernaeck HccnenoBath BausiHUE 1. ITIpaktuko-opuentuposannsie | OK 01
ue KOHLIEHTpAaLuu 3aJaHus Ha aHaIu3 (PaKToOpOB, OK 02
3aKOHOMEPH pearupymoIrx BemecTB U BJIMSIIOUINX HA U3MEHEHHE MK 1.1
OCTH TEeMIIepaTyphl Ha CKOPOCTh cKkopocTu xumuueckoi peakiuu. | 11K 2.3
MIPOTEKAHUS XUMHYECKHUX PEaKIIHii
XUMHYECKH
X peaKkIui
Paznen
6.JlucnepcH
bI€ CHCTEMBI

6.1 JucniepcHsl Paznuuars uctuHHbIC 1. 3agauu HA MPUTOTOBIICHKE OK 01
€ CUCTEMBI pacTBOPHI, KOJJIOUIHBIE PacTBOpOB. OK 02
H (haKkTOpBI PacTBOPBI U [MpakTHKO- IK 1.1
ux rpy0oIUCIIepCHBIE OPHUEHTHPOBAHHBIC IK 2.3
yCTONIHBOC CHCTEMBIHA OCHOBE pacyeTHEIE 3a1aHUs Ha
™ XUMHAYECKOTO JIVICTIEPCHBIE CUCTEMBI,

HKCIEpUMEHTA UCTIOJIb3yeMble B OBITOBOW U
MPOU3BOACTBEHHOMN
JIeSITETIbHOCTH YEJIOBEKA.
I [IpukiiagHoi MOIYJIb
7 Paznen 7. OrneHuBaTh MOCIEACTBUSA 3amura Keiica (¢ ydeTom OK 01
Xumus B ObITY U OBITOBOM 1 Oyayei npodeccnoHaIbHON OK 02
IPOM3BOACTBEHHON | MPOM3BOJICTBEHHOM NESITeIbHOCTH) OK 04
JIeSITETLHOCTH JIeSITENLHOCTH YEJIOBEKA C OK 07
qeJI0BeKa MO3UIINN DKOJIOTHUECKOH IIK 1.1
0€30MMacHOCTH MK 2.3
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5. ATATITALIMS PABOUYEM ITPOT'PAMMBI ITPU OBYUEHUU
JINI] C O'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbA

Anantanus pabodeld mporpaMMbl TUCHHUIUIMHEL OY .07 XuMus mnpu
peanu3anuy aJanTUBHOM 00pa30BaTENbHOW MPOTPaMMbl — MPOTPaAMMBbI
MOJITOTOBKU CHEIMATUCTOB CpeaHero 3seHa mo creunuaiabHoctu 09.02.07.
HNudopmanuonnsie cucreMbl W NPOrpaMMHpPOBaHMEe B  LEJSIX
o0ecrnieuyeHus NpaBa UHBAIMJIOB U JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
3I0pOBbSl Ha TIOJy4Y€HHUE MpOo(ecCHOHATBHOTO 00pa30BaHusl, CO3aHMs
HEOOXOUMBIX Ul OJYyUYEHUS! CPEAHETO MPOo(EeCCUOHAIBLHOIO 00pa30oBaHMs
YCIIOBUH, a TakKe 00EeCreueHusl JOCTHXKEHNs 00y4aroIMMUCs WHBAIUIAMU
U JIMIaMU C OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0pPOBbSl PE3YJIbTATOB
(GbopMHUPOBaHUS TPAKTUUYECKOTO OTbITA.

Obopydosanue  kabunema  0elONPOU3BOOCMBA U  pedcuma
cekpemHocmu 01 00YUAWUXCA C PASTUYHBIMU GUOAMU O2PAHUYEHUs.
300p08bs

OcHamenne kaOMHETa JEIOMPOM3BOJCTBA M PEXHMa CEKPETHOCTU
JOJDKHO ~ OTBEYaTh  OCOOBIM  00Opa3oBaTelIbHBIM  MOTPEOHOCTSIM
OOydaromuxcss WHBAJIUAOB W JIMI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU
310poBbsi. KaOuHeTbl AOMKHBI OBITh OCHAIIEHBI OOOPYIOBAHHEM U
y4eOHbIMH MECTaMU C TEXHUYECKUMHU CpeJICTBaMU OOydeHHUs IS
oOyuaroluxcs ¢ pa3InyHbIMUA BUJAMHU OTPaHUYEHHUN 310POBBSI.

Kabuner, B koTOpoM O0OydYarOTCs JHUIla C HapyIIEHHWEM CIyXa
JOJDKEH OBITh 000pYJIOBaH pPaJMOKIACCOM, KOMITBIOTEPHOU TEXHUKOM,

ayJIMOTEXHUKOMH, BUJICOTCXHHUKOM, 3JICKTPOHHOMN JIOCKOH,
MYJIbTUMEIUMHON CUCTEMOM.
st C1a00BUISIIIINX oOyyJarommxcst B KaOuHeTe

NPEeIyCMAaTPUBAIOTCA MPOCMOTP YyAAJCHHBIX OOBEKTOB MPH TMOMOIIU
BUJICOYBEIMUUTENCH Mg yHaJeHHOro TmpocMoTpa. Mcmonb3oBaHue
bpailyieBCKOM KOMITBIOTEPHOM TEXHUKH, JJIEKTPOHHBIX JYII, IPOTrpaMM
HEBU3YAIBHOTO JIOCTyMa K WHPOPMAIMU, TEXHUYECKUX CPEIICTB MpUeMa-
nepeaadr yueOHoil HHGOpMaIMK B TIOCTYMHBIX (hOpMax.

Hns  oOywarommxcss ¢  HapyHIeHHEM OMOPHO-IBUTATEILHOTO
anmapara KaOWMHET JOKeH ObITh 000pYy/IOBaH  TEPEABUKHBIMU
peryJupyeMbIMH MapTaMu ¢ HICTOYHUKOM IUTAHUS.

Brlieyka3aHHoe OCHAIllEHUE YCTaHABIMBAaeTCsl B KaOWHETE mpU
HaMYuu ~ OOydYarommxcst MO  aJanTUpPOBaHHOM  00pa3oBaTeNbHOMN
nporpaMMe C Y4YeTOM HMEIOLIErocs THUMa HapyIIeHUH 370pOBbS Y
00y4Jaromerocs.

Hnpopmayuonnoe u memoouueckoe obecnevwerue 00yuarOUjuxcsi
Joctyn k uHGOpPMAIlMOHHBIM W OuOIHOrpadUUecKUM pecypcam,

yKa3aHHBIM B 1.3.2 paboueill mporpamMMmbl, TOJDKEH OBITh MPEJCTABIEH B
dbopmax, amanTUPOBAHHBIX K OrPaHUYEHUSIM 370pPOBbA OOYyYarOUIUXCs

34



WMHBAJIUOB U JIUI] C OTPAHUYECHHBIMUA BO3MOXXHOCTSIMH 3/I0POBbSL:

Jnis au1l ¢ HapyIICHUAMHU 3peHusi (He MEeHee OJTHOTO BHJIA):

- B IIeYaTHOM (popMe YBETUUCHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina;

- B Ie4aTHOM opMme Ha s3bike bpaiimns.

JUis M1 ¢ HApyIICHUAMH CITyXa:

- B Ie4aTHoO# ¢opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JUist Wi ¢ HapyUICHUSMHU OIOPHO-IBUTATENIBHOTO ammapara (He
MEHee ABYX BHJIOB):

- B Ie4aTHo# dopme;

- B (hopMe 3IEKTPOHHOIO JOKYMEHTA;

- B popMe aynuoaiina.

Jlis A ¢ HEpBHO-TICUXWYECKUMHU HapyIIEHUSMHU (pacCTpONCTBO
ayTUYECKOTO CIIEKTpa, HapyIlIeHUE ICUXUIECKOTO Pa3BUTHS):

- HCTOJIb30BAaHUE TEKCTA C WILTIOCTPAIHSIMH;

- MyJIbTUMEIMITHBIE MaTepUaIbI.

Bo Bpemsi caMOoCTOATEIHHON MOATOTOBKM O0YYaOIIMECs] HHBAINIBI
U JIla C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3[0POBBSI JOJDKHBI OBITH
o0ecniedeHbl 1ocTynoM K cetu HTepHer.

@OPMbZ U Memoowl KOHmMpOJIZl U OYeHKU pe3yibmanios 06y'¢€Hu}l

VkazanHble B 1. 4 mporpaMMmbl (OPMBI U METOJABI KOHTPOJIS
IPOBOJASATCS C YYETOM OrpaHMYEHHUs 370pOBbs oOydwarommxcs. lLlenbro
TEKYILEro KOHTPOJIS SIBJIETCS CBOEBPEMEHHOE BBISIBJIEHUE 3aTPYAHEHUH U
OTCTaBaHUs 00YYaIOLIErocs C OrPaHUYCHHBIMU BO3MOKHOCTSMHU 3/I0POBbSI
Y BHECEHHE KOPPEKTUBOB B YUEOHYIO J€ATEIBHOCTD.

dopMa NMPOMEKYTOUHOW ATTECTALIMM YCTAHABIMUBAECTCS C Y4YETOM
WHIUBUIYAIbHBIX  MCUXO(PU3MUECKHX OCOOEHHOCTEH  00yyaromuxcs
WHBAJIMIOB U JIMIl C OI'PAaHUYEHHBIMH BO3MOKHOCTSIMU 370POBbs (YCTHO,
NUCbMEHHO Ha Oymare, NHCBMEHHO Ha KOMIIbIOTepe, B (opme
TECTUPOBAHUS U T.II.).

[Ipu mpoBeneHMM NPOMEKYTOUHOW AaTTECTAMHU OOYyUYaIOIIEMYyCs
IPEIOCTABIISIETCS BpeMsl Ha MIOJITOTOBKY K OTBETY, yBEJIMUEHHOE He OoJiee
YeM B TpU pas3a, YCTAHOBJIECHHOIO JUIA TOATOTOBKM K OTBETY
00y4aroIuMCsl, He UMEIOUIUM OIPaHUYCHUN B COCTOSTHUU 370POBbSL.
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JIMCT NIEPEYTBEPXEHUA (AKTY AJIU3ALIMN) PABOUEN
[MPOI'PAMMBI JUCHUIIJIMHBI

VuebOusblii ron | Buecennrie IIpenogaBarens [TIpoTtokon
U3MEHEHUS (35(0)) 3aceqaHus
Kadeaps (mara,
Homep), PO
3aB. KaeIpoi,

MOIIHCH

IIpumeuanue:

B tabnuiie yka3pIBaeTCs TOJIBKO XapakTep U3MEHEHUH (HanpuMep, U3MEHEHHE TEMBI, CIIHCKa
WCTOYHHKOB I10 TEME WIIM TeMaM, CPEACTB MPOMEXYTOUHOT'O KOHTPOJIS), C YKa3aHHEM ITyHKTOB
paboueii mporpammel. CaMo cojiepyKaHHe U3MEHEHUH 0(hOpMIISCTCS MTPUIIOKECHUEM 10 CKBO3HOM

HyMepaIum.




37



		2024-03-20T12:49:50+0300
	ПОЧУ "ГПК"
	я подтверждаю этот документ




