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1. OBIIASA XAPAKTEPUCTHUKA PABOYEW ITPOIPAMMBI
YYEBHOI'O HIPEJIMETA «XUMMUS»

1.1. MecTro aMCHUMILIMHBI B CTPYKTYpe 00pa3oBaTe/bHON NPOrpaMMbl
Cl1O

VYueonsii npeamer OVII 10 «Xumusa» sBasercs 00sA3aTebHOM YacThIO
0011e00pa30BaTENBbHOIO IIMKJIa 00pa30BaTEIbHOM MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no xumwum.

[IpukmagHoit MoAyJlb BKIOYaeT pazgaen 8 «Xumuss B ObITY U
IIPOU3BOJICTBEHHON JEATEIBHOCTU YEJIOBEKAa», KOTOPBIM peanusyercs s
npodeccun 23.01.17 MacTep mo peMOHTY U 00CITyKUBAaHUIO aBTOMOOUJICH.

MeTonoM perieHnst KeHCoB, CBA3aHHBIX C HKOJIOTHYECKOM 0€30MacHOCThIO U
OIICHKOM  TMOCNEACTBUH  OBITOBOM ¥  MPOU3BOJCTBEHHON  JICSITEIIBHOCTH,
COOTBETCTBYIOIIEH oTpaciasM Oyaymed npodecCHOHANBHOM — ACSTEIbHOCTH
00yJarommxcs.

1.2. Ilesiu ¥ muIaHMpYyeMble Pe3y/ibTAThl OCBOEHHsI Y4eOHOI0 IpeMeTa

1.2.1. Hesan u 3a1a4u y4eOHOr0 nmpeaMeTa

Conepxanue mnporpammbl  ydyebHoro mnpeamera OVIL 10 «Xumwus»
HAITPaBJICHO HA JOCTUKEHUE CIEAYIOINX LeJeH:

) dbopMupoBaHHE CHUCTEMbl XHMHUYECKUX 3HAHUM KaKk BakHEHIen
COCTaBIISIIOLIEN €CTECTBEHHO-HAYYHOW KApTHHBI MHpPA, B OCHOBE KOTOPOM JIeKat
KJIIOUYEBbIE TOHATUS, (yHIAMEHTAJIbHbIC 3aKOHBI MU TEOPUM XHUMHHU, OCBOCHHUE
s3blKa HAyKH, YCBOGHHE W TIOHMMAaHUE CYIIHOCTH JOCTYHHBIX OOO0OIIEeHUI
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHUE C HCTOPUEH HUX pa3BUTHUS U
CTaHOBJICHHS;

) dbopMHUpoBaHWE U Pa3BUTHE NPEJCTABICHUN O HAYYHBIX METOJIAaX
MO3HAHUS BEHIECTB M XUMHUYECKUX PEAKIMi, HEOOXOMUMBIX JUIsl MPUOOpPETEHUS
YMEHHU OPUEHTHPOBATHCS B MHUPE BEHIECTB MU XUMHYECKUX SIBICHUH, UMEIOIINX
MECTO B IPUPOAE, B MPAKTUYECKOW U OBCEIHEBHOW KU3HU;

) pa3BUTHE YMEHUIl U CIHOCOOOB JESATENBHOCTH, CBSI3AHHBIX C
HaOMIOJICHUEM U OOBIACHEHUEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJI0JICHUEM
paBuUJl 0€30MaCHOTO OOpaIEHHUs C BEIIECTBAMM.

3agaum yueOHOro nmpeamera:

1)  cdopmupoBaTh MMOHUMaHHE 3aKOHOMEPHOCTEU MPOTEKAHUS
XUMUYECKUX MPOLECCOB U SIBICHUN B OKpYy)Karoulell cpele, a TakKe UX CBS3b C
LEJOCTHON HAyYHOW KapTUHOM MUpa U APYTMMH €CTECTBEHHBIMH HAyKaMH;

2)  pa3BUTb yMEHHUS COCTaBJIATH (POPMYINIBI HEOPTaHMYECKUX U
OpraHUYECKUX BEIIECTB, YPABHEHUSI XUMHUUYECKUX PEAKIN, OOBACHITH UX CMBICI,
MHTEPIPETUPOBATH PE3YJIbTATHl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TMPOBEACHUS MPOCTEHIINX XUMUYECKUX
HKCIEPUMEHTATIbHBIX HCCIEAOBAHUNA C COOJIOJEHUEM TpaBUJ 0E30MacHOrO
oOpallieHus ¢ BEIEeCTBAMHU U JIaOOpaTOPHBIM 000PYIOBAHUEM;

4)  pa3BUThb yMEHUS HAXOJWTh, aHAIMU3UPOBATH M  UCIOJIL30BaTh
UH(OpPMAIMI0O XHMMHYECKOrO0 XapakTepa W3 pa3u4yHbIX HHPOPMALMOHHBIX



HMCTOYHUKOB, BKJIIOYAs YU4eOHYIO JIUTEpATypy, HaydHbIC MyOJUKAIMA U UHTEPHET-
pecypesr;

5) chopMHUpOBaTH YMEHHsI TPOTHO3UPOBATH IOCIEICTBHUS  CBOCH
NEATEIbHOCTH M XUMHUYECKUX MPHUPOJHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
MPOIIECCOB, YUUTHIBASI BOBMOKHBIC SKOJIOTMYECKHUE U COLIMAIbHBIE BO3JICHCTBUS;

6) chopMUpoBaTh MOHMMAHUE 3HAYUMOCTU JOCTHXKEHUN XUMHYECKOU
HAyKH U TEXHOJIOTUW JJIS Pa3BUTUS COIMAIbHOW W TPOU3BOJCTBEHHOU cdep ¢
YMEHHUEM MPUBOAUTH MIPUMEPHI UX MPUMEHEHHUS B Pa3IUYHBIX cpepax KU3HHU.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHSI Y4eOHOr0 MpeaMera B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe ®PI'OC COO

Oco6o¢ 3HaueHHE YUeOHBIN MpeaMeT «XUMHS» UMeeT NMpu PopMHUpPOBaAHUHU
u pazputun OK 01; OK 02; OK 04; OK 07 u IIK 1,1, TIK 1,2, npeacTtaBjieHHBIX B
akryanusupoBaHHeix GI'OC CIIO no npodeccun 23.01.17 Mactep no peMOHTY U
00CITyKUBAaHUIO aBTOMOOMIICH.



Kon u
HAaUMEHOBaHHUE
¢popmupyembIx
KOMIIeTeHIU

IInanupyeMble pe3yJbTaThbl 0OCBOCHHS Y4eOHOI0 NMpeaMeTa

Oo0mue

JAncuunianHapHbIe

OK 01. Beibupatp
CIIOCOOBI perieHus
3amaqy
npo¢ecCHoOHATBHON
JeSITeIbHOCTH
MPUMEHUTEITHHO K
pa3IUYHBIM
KOHTEKCTaM

JInuyHOCTHBIE pe3yabTaThl [0/KHBI OTpPakaThb B

YacTH:

TPYA0BOr0 BOCIIUTAHUSA:

| TOTOBHOCTH K  TPydy, OCO3HAHHE LEHHOCTH
MacTepCTBa, TPYA0II00UE;
TOTOBHOCTD K aKTUBHOMN JeSITeIbHOCTH
TEXHOJIOTUYECKOM M COLMAJIbHOW HaIPaBJIEHHOCTH,
CHOCOOHOCTh ~ WHULMUPOBATH,  IJIAHUPOBaTh U
CaMOCTOSITENILHO BBITIOJHATH TAKYIO AESITEILHOCTD;
WHTEpPEC K pa3nuuHbIM cepam mnpodeccrnoHambHOM

JESTEIILHOCTH.
MeTanpeaMeTHble Pe3yJabTaTbl JOJLKHBI OTPAaXKATh:
OBananenue YHHBEPCAJIbLHBIMHA y4eOHBIMHU

NMO3HABATEJIbHBIMU JIEHCTBUSIMH:
a) 0a30BbIe JJOTHYECKHE IeHiCTBUS:

| caMOCTOATENBbHO (OPMYIHPOBATH H AKTYaITH3HPOBATH
po0JieMy, paccCMaTpuBaTh €€ BCECTOPOHHE;
yCTaHaBJIMBATh CymeCTBeHHLIﬁ IMPU3HAK 1501850
OCHOBaHHUs U1 CpaBHEHHs, KiIaccupuKamuu u
0000IICHHS;
OTIpe/IeNIATh enu JEATEeILHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPHUU UX JOCTUIKCHUA,
BBISBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paccMaTpruBaACMBIX ABJICHUAX,
BHOCUTh KOPPEKTHBBI B JAESITEIHHOCTb, OILICHUBATH
COOTBETCTBUEC PE3YJIbTATOB LECIAM, OHCHHUBATL PHUCKHU
MOCJIC/ICTBHH JIeITEIILHOCTH.

0) 0a30BbIe HCCIeA0BaTENbCKHE e CTBHS:

JAucuMIInHApHBbIE Pe3yJIbTAThI J10/ZKHbI OTPAKATH:

IIP6 01. chopmMupoBaHHOCTHh TPEICTABICHUNM: O XUMHYECKOM
COCTABJISIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUPA, POJIH
XUMHH B TIO3HAHUU SIBJICHUM TNpUpoAbl, B (HOPMUPOBAHUU
MBIIUJICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHATHHOU
IrPaMOTHOCTH, HEOOXOJUMOM MJii peleHHs] MPaKTHYECKUX
3aJa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILEHHS K CBOEMY
3I0POBBIO U IPUPOTHON Cpene;

IIP6 02. BnaneHue CUCTEMOM XHMHUYECKMX 3HaHWM, KOTOpas
BKJIIOUAET:  OCHOBOIIOJIATaloOUIMe  MOHATHS  (XMMHYECKUN
JJIEMEHT, aTOM, OJJIEKTpOHHas o00o0Jo4Yka artoma, s-, p-, d-
ANEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
NEKTPOOTPULIATEIBLHOCTD, CTENEHb OKHUCIIEHUS, XHMHUYECKas
CBS3b, MOJIb, MOJISIPHAsE Macca, MOJIAPHbIA 00BEM, yTIepOaAHbII
ckener, (yHKIMOHANbHAS TpYINa, paguKal, H30Mepus,
M30MEpbl, TOMOJIOTMYECKUN psZl, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCJIOPOA- M a30TCOJEpKalllue COEIUHEHUs, OMOJOTHYECKU
aKTUBHBIC BelIeCTBa (YIJICBOMBI, J>KHPBI, OCIKH), MOHOMED,
MIOJINMEP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJEKYJISIPHBIE
COEIMHEHMS, KPUCTAIIMYECKAsl pEleTKa, TUIIbI XUMHYECKHUX

peakuuit (OKHCITUTENBHO-BOCCTAHOBUTEINBHEIE, 9K30-U
SHIOTEPMUUYECKHE, PEaKIMd HWOHHOTO OOMeHa), pacTBOp,
ANEKTPOJIUTHI, HEDJIEKTPOIIUTHI, ANEKTPOIUTHIECKAS

JUCCOLMANMs,  OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTBH
XMMHUYECKON pEeaKklMH, XUMHUYECKOE PaBHOBECHE), TEOPUM U
3aKOHBI (T€OpHUsT XHUMHUYECKOTO CTPOEHHS OpraHHYEeCKHX
BemectB  A.M. DbymiepoBa, Teopus 3IIEKTPOJUTHYECKOU
ayccounanuu, nepuoanueckuid 3axkon .M. Menneneesa, 3aKkoH




BJIQJICTh HaBBIKAMHU Y4YCOHO-UCCIICIOBATEIBLCKOU |
MPOEKTHOM JEeATENbHOCTH, HABBIKAMHM pPa3peIICHUs
mpo0Jem;

BBISIBJIATh ~ NPUYUHHO-CIICJICTBEHHBIE  CBA3M U
aKTyaJ'II/ISI/IpOBaTB 3a11aqy, BBIABUTATh FI/IHOTGSY ce
pelieHus, HaXOAUTh apryMEHThI JJIsl 10Ka3aTeIbCTBa
CBOUX YTBep)I()IeHHI)'I, 3a1aBaThb napaMeTpLI nu
KPUTEPUU PEILCHHUS;

aHaJ'II/ISI/IpOBaTI) HOJ'Iy‘-IeHHI)Ie B X0 pemeHI/m 3agauu

pe3yIbTaThI, KPUTHYECKH OIICHUBATh ux
JIOCTOBEPHOCTD, MMPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

YMETHh TICPCHOCUTHL 3HAHWA B IIO3HABATCJIBHYIO U
MMPaKTUYCCKYIO o0iactu KUBHCACATCIIbHOCTH.

COXpaHEHHs MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK
XUMUH, (PaKTOJIOTMYECKHE CBEJCHHS O CBOMCTBAaX, COCTaBe,
MOJy4YeHHH W  O€30IacHOM  HCIIOJIb30BAaHHM  BaKHEUIITHX
HEOPraHMYeCKUX U OpraHUYeCKUX BeUIeCTB B OBITY U
MIPAKTUIECKOHN JIeATEIILHOCTH YEIIOBEKA,;

ITP6 03. chopMUPOBAHHOCTh YMEHH BBISBIATH XapaKTepHbIE
MPHU3HAKH W B3aUMOCBSI3b W3YYEHHBIX IOHATHH, MPHUMEHSTh
COOTBETCTBYIOIIME TIOHATHS TIPU ONHMCAHUM CTPOEHUS U
CBOWCTB HEOPTaHWYECKMX M OPraHWYECKHX BEMIECTB W WX
MIPEBpAILEHHI; BBISBIATh B3aUMOCBS3b XUMHUYECKUX 3HAHUH C
MIOHATUSIMH U TIPEACTABICHUSMH JIPYTHX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

IIP6 04. cdhopMHPOBAHHOCTH yYMEHHUW  HCIOJIB30BAThH
HAaUMEHOBAHMUA XHWMHYECKHUX COCTUHEHUH MEeXIyHapOJIHOTO
COH03a TEOPETUYECKOM M MPUKIAJTHON XUMHUU U TPUBUAIbHBIC
Ha3BaHUS BaKHEHIIUX BEIIECTB (ITHJICH, alleTUJICH, TIHMLEPHH,
dbenon, GpopManpaerua, yKCyCHass KWCJIOTA, TJIUIMH, YTrapHBIA
ras3, YIrJIEKUCHbIM ra3, aMMHUaK, TalleHas HW3BEeCTh, HeralieHas
W3BECTh, NHUTHEBAsi CO/MA W JIPYTHX), COCTaBIATH (POPMYIIBI
HEOPraHMYECKUX U OpPraHWYECKHX BEIIECTB, YPAaBHEHUS
XAMHAYECKUX PEeaKIuii, OOBSICHATh UX CMBICI; MOJITBEPKIATh
XapaKTepHbIe XUMHUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMHU M 3aIUCIMU YPaBHEHUH
XMUMUYECKHUX peaKIuii;

IIP6 05. chopmupoBaHHOCTP YMEHMI  yCTaHABIWBATH
MPUHAAIICKHOCTD U3yYEHHBIX HEOPraHUYEeCKuX U
OpPTaHUYECKHX BEIIECTB K OINpPENEJICHHBIM KJlaccaM W TpyIIam
COCJMHEHUH, XapaKTepu30BaTh MX COCTAaB M BaKHeHIIne
CBOMCTBA; OIPEIEIISIT BUBI XUMHUYECCKHUX cBsI3eH
(KoBaJIeHTHasi, WOHHAs, METAJJIMYECKasi, BOAOPOJHAs), THIIbI
KPUCTAUNTMYECKAX  PEIIETOK BEIIeCTB; KJIACCHPHUIIMPOBATH
XMMUYECKHE PEeaKIIny;

ITP6 07. chopMUpPOBAHHOCTH YMEHHM MPOBOAUTH PACUYETHI MO
XUMHUYECKUM (hOpMyJIaM U ypaBHEHHUSM XUMUYECKUX PEaKIUi ¢
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HCII0JIb30BaHUEM (1)I/ISI/ILI€CKI/IX BCJIIMYHH, XapaKTCPUIYIOIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0beMa
(HOpMallbHBIE  YCJIOBHSA) Ta30B, KOJUYECTBAa  BEIIECTBA;
HCIOJIb30BaTh CUCTEMHBIE XMMHYECKHE 3HAHUS AJI NPUHATUSA
peIHeHI/Iﬁ B KOHKPETHBIX KU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM.

OK 02. Hcnonb3oBaTh
COBpPEMECHHBIC
CpeAcTBa IOUCKA,
aHam3a u
MHTEpIpeTauu
nHpopManuu u
nH(pOPMAIMOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUSI 32144
npodeCCHOHATTLHON
JeSITeTbHOCTH

JInuHOCTHBIE pe3yabTaThl [J0JKHBI OTpaXkaTb B

YacTH:

LHEHHOCTH HAYYHOI0 MO3HAHUS:

" c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOILECTBEHHOM MPAKTHKH, OCHOBAHHOIO Ha
JManore  KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETr0 MeCTa B MOJIMUKYJIbTYPHOM MHUDE;
COBEpILCHCTBOBAHUE  SA3BIKOBOM UM  YUTATEIbCKOMN
KyJbTYpbl Kak CpeACTBa B3aUMOJCHCTBUS MEXAY
JIOJbMH U NTO3HAHUS MUPA.

MeTanpeaMeTHble Pe3yJabTaTbl JOJLKHBI OTPaXaTh:

OgBnanenue YHHUBepCaJbHbIMHU y4eOHbIMHU

N03HABATE/IbHBIMH el CTBUSIMH:

B) padorta ¢ nngopmanmeii:

| BUajeTh HABBIKAMM TIONY4YeHHs MH(DOPMALMH U3

UCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSTEIbHO

OCYILECTBJIATh IOUCK, aHAJIN3, CUCTEMATU3aLUI0 U

UHTEpIpeTalnio MHOOPMAIMM PA3IMYHBIX BHUIOB U

dbopm mpecTaBIeHNUS;

CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hopMaTax C y4yeToM

Ha3HaueHUs MH(OpMaluu M LEeJIeBOM ayJUuTOpHUH,

BbIOMpAas ONTUMAIbHYIO (GOpPMY TpEACTaBICHUS U

BU3YyaJIU3alH;

OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD

UHpOpPMALlUK, €€ COOTBETCTBHE IIPABOBBIM U

MOpaIbHO-ITHUECKUM HOpPMaM;

JAucuumiimHapHblie (NMpeaMeTHbIe) Pe3yJbTAThbl U J0JKHBI
0TPaXKaTh:

ITP6 06. BnaseHHE OCHOBHBIMH METOJaMH HAYYHOI'O ITO3HAHUS
BEIIECTB M XUMHUYECKHX SIBICHUH (HaOioneHue, U3MEepeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

IIP6 07. chopMUPOBAaHHOCTh YMEHHUH MPOBOAWTH PaCUEThl IO
XUMHYECKUM (OpMysiaM U ypaBHEHUSIM XUMHUYECKHUX PEaAKIIHA C
UCIONIb30BaHUEM (PU3UYECKUX BEJIMYUH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0beMa
(HOpMallbHBIE  YCJIOBHSA) Ta30B, KOJUYECTBAa  BEIIECTBA;
WCIIOJIb30BaTh CUCTEMHBIE XUMHUUYECKUE 3HAHUS IS MPUHSATUS
pelIeHui B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C
BEILIECTBAMH U HX IPUMEHEHUEM;

IIP6 08. chopMUpPOBAaHHOCTH yMEHUH IUIAHUPOBATH W
BBITIOJIHATH ~ XUMHUYECKMM  JKCIEpUMEHT  (TpeBpallleHUs
OpraHMYECKUX BEUIECTB MPHU HArpeBaHUH, MOJYyYEHHE ATHIICHA
U H3YYEHHE €ro CBOMCTB, KauyeCTBEHHbIE pEakLUUUd Ha
anbJIeruIbl, KpaxMmajl, YKCYCHYI KHCIOTY; JIeHaTypaius
OEIIKOB IIPH HAIPEBAHUU, [IBETHBIC PEAKIIMH OCJIKOB; IPOBOIUTH
peakuuu HOHHOrO OOMeHa, OIpeAensTh Cpeny BOJHBIX
pacTBOpOB, KaUeCTBEHHbIE PEAKIMH Ha CyJibdar-, KapOoHaT- U
XJIOpUI-aHUOHBI, Ha KaTHOH aMMOHUS; pemiathb
JKCIEpUMEHTANIbHbIE 3a7aur 1o Temam "Meramisl" u
"Hemetamnel") B COOTBETCTBHM C TIpaBUJIaMU  TEXHHKHU
0e30MmacHOCTH  MpU  OOpalIeHWH C  BEImIeCTBAMH U
1ab0paTopHBIM  000PYJIOBaHHEM; MPEACTaBIATh PE3YJIbTATHI
XUMHYECKOTO JKCTepuMeHTa B (opMe 3amuch ypaBHEHUU
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BJIAJIETh HABBIKAMHM pACIIO3HABAHUS W 3aIUTHI
uHpopManuy, UHGPOPMAIMOHHONH  0€30MacHOCTH
JMYHOCTH.

COOTBETCTBYIOIIUX pEaKIU u (OpMyIUpOBaTh BBIBOABI Ha
OCHOBE 3THUX PE3YJbTATOB;

ImP6 09. chopmMupoBaHHOCTH YMEHHS  aHAIW3UPOBATH
XMUMHYECKYI0  HMH(OpManuio, TMOJIy4aeMyl U3  pa3HBIX
HCTOYHUKOB (CpeICTB MaccoBoi MHpopMmanuu, cetb HTepHeT
U JpyTHe).

OK 04. O¢dpexruBHO
B3aMMO/ICHCTBOBATH U
paborartsb B
KOJUIEKTUBE U
KOMaH1e

JIMYHOCTHBIE Pe3yJbTaThI

YacTH:

rPaKIaHCKOr0 BOCTUTAHUS
TOTOBHOCTh BECTH COBMECTHYIO [I€STEIBHOCTh B
MHTEepecax IPakIaHCKOTO OOIIECTBa;
yMEHHE  B3aMMOJCHCTBOBATH C  COLUMUAIBHBIMU
HHCTUTyTaMU B COOTBCTCTBUH C HUX (1)YHKL[I/I$IMI/I n
Ha3HAYCHUEM.

MeTanpeaMeTHbIe Pe3yJbTAThI I0JTKHBI 0TPAXKATH:

OBjaieHHe YHHBEPCAJIBHBIMH KOMMYHHKATHBHBIMH

HOJKHBI  OTpaXkaTb B

JeCTBUSIMM:

0) coBMecTHAsI J1eITeJIbHOCTD:

" noummars u HCIIOJIH30BaTh MPEUMYILIECTBA
KOMAaHJTHOW ¥ MHANBUIYAJIbHON PabOTHI,

I MPUHUMATh  LEJIA  COBMECTHOM  JEATEJIbHOCTH,
OpraHU30BbIBaTh U KOOPJWHHUPOBATH JICUCTBUS IO €€
JOCTHKCHHUIO: COCTAaBJISITh ILU1aH JIeNCTBUA,

pacrnpeieNiaiTh Pojad C Y4eTOM MHEHHH YYacTHHUKOB
00CyXJIaTh pe3yIbTaThl COBMECTHOU PabOTHI.
OBnajgeHne  yHHBEPCAJbHBIMHU  PeryJasiTUBHbIMH

AefCTBUAMMU:

| T) NpUHATHE Ce0s1 U APYTHX JIOei:
MPUHUMATh MOTHBBI U apTYMEHTBI IPYTHUX JIOJCH Tpu
aHaJIM3€e Pe3yJIbTAaTOB IEATEIbHOCTH;
MpU3HaBaTh CBOE IMPABO W MPaBO JIPYrux JIOAeH Ha
OIIINOKU;
pa3BUBAaTh CIIOCOOHOCTh MOHUMATh MHP C TO3HUIIHH

JucuuminHapHbie (MpeIMeTHbIE) Pe3yabTaThl M I0JKHBI
0TpaKaTh:

IIP6 08. chopmMupOBaHHOCT, YMEHHH IUIAHUPOBATh U
BBIMIOJIHATh ~ XUMHUYECKHH  JKCIIEPHUMEHT  (TpeBpaIleHUs
OpPraHWYECKUX BEUISCTB MPH HATrpeBaHUH, TOJyUYEHHUE ITHIICHA
U U3yYeHHE €ro CBOMCTB, KAauyeCTBCHHBIC pEaKIMA Ha
aNBJIETHIBI, KpaxMal, YKCYCHYIO KHCIIOTY; JI€HATypaIrus
OEJIKOB MPH HAIPEBaHMH, [IBETHBIC PEAKIIMU OCIIKOB; MPOBOINUTH
peakuuu HOHHOTO OOMEHa, OIpeNensTh Cpeny BOJHBIX
pacTBOpOB, KAUEeCTBCHHBIC PEAKIMK Ha CyJb(ar-, KapOOHAT- U

XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHHS; pemiarhb
SKCIEPUMEHTabHBIE 3aJaud 1o Temam "Metamisl" U
"Hemerannpl") B COOTBETCTBUM C IpaBUIAMH TEXHHUKHU
0e30macHOCTM  TpU  OOpalieHud ¢ BEIIECTBAMH  H

nabopaToOpHBEIM  00OPYIOBAaHUEM; MPEACTABIATh PE3YJIBTATHI
XMUMHYECKOTO JKCIepUMeHTa B (OopMe 3amuch ypaBHEHUMH
COOTBETCTBYIOIUX pEaKIUid U (OPMYIHPOBATH BHIBOIBI Ha
OCHOBE 3THX Pe3yJIbTATOB.
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JPyroro 4eyioBeka.

OK 07.
CopeiicTBOBaThH
COXPaHCHHIO
OKpYKarolleu Cpebl,
pecypcocOepekeHHIO,
MIPUMEHSTH 3HAHUS 00

JINYHOCTHBIE Ppe3yJIbTATHhI

YacTu:

| IKOJIOTHYECKOT0 BOCITMTAHMS:
c(OPMHUPOBAHHOCTh  DKOJIOTUYECKON  KYJBTYpHI,
MOHUMAHUE BJIUSHUSA  COLMAIBHO-D)KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE NMPUPOJHOW U COLHMAIBHOMN

AOJIKHBI  OTpaXKatb B

JducnunianHapupie (NMpeaMeTHbIe) Pe3yJbTAThl M J0JKHbBI
0TPakKaTh:

IIP6 01. chopmMupoBaHHOCTH NPEICTABICHUNA: O XUMHYECKOU
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTUHBI MHUpA, POJIH
XUMHHM B TIO3HAHUU SIBJICHUM NpUpoAbl, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIHMOHATHHOU

W3MEHEHUHU KIIuMaTa, Cpelbl,  OCO3HaHWE  IJO00AJIBHOrO  XapakTepa | [PAMOTHOCTH, HEOOXOAMMOM [UIsi pElIeHUs MPAKTUYECKUX
TIPUHITUITBL HKOJIOTHUECKUX MPobIIeMm; 3aJa4 M 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY
OepexIINBOro | IJAaHMpOBAaHME W  OCYIIECTBICHHE JEHCTBHIl B | 3I0POBBIO U IPUPOIHON Cpese;
IIPOU3BOJICTBA, OKpykaromieii cpene Ha ocHoBe 3HaHus uenei | [IP6 10. cpopMupoBaHHOCTH yMEHHI COONIOJATh MpaBHIia
3¢ dexTuBHO YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA, AKOJIOTUYECKH I1eJIeCOO0pa3HOT0 TOBEJEHUS B OBITY W
JIeiCTBOBATh B | aKTHBHOE HENpUATHE ACHCTBH, MPHHOCAIIMX BpPEJ | TPYZOBOH JEATETBHOCTH B LEIAX COXPAHEHHS CBOETO 3I0POBbS
YpE3BhIYANHBIX OKpYXKaloIlleil cpeje; U OKpYXalollel NPUPOJHON Cpebl; YUYUTHIBATH OMACHOCTh
CUTYaLUsAX | ymenme IIPOrHO3HPOBATh HeOJIaronpusTHEIEC | BO3ACHCTBUS Ha >KUBbIE OPraHU3MBI OIPENIETICHHBIX BEIECTB,
HKOJIOTUYECKHE TOCJIEACTBUS NPEeINPUHUMAEMbIX | IOHUMasi CMBICT  TOKa3aTess MpeAeNbHOM  JIOMyCTUMOM
JIEUCTBUI, MPEIOTBPALLATH UX. KOHLIEHTPALIUU.
MeTtanpeameTHble pe3yJibTaThl J0KHBI OTPAKATH:
Osananenue YHHBEPCAJIbLHBIMH Y4eOHBIMHU
NMO3HABATEJLHBIMU 1€l CTBUSIMM:
B) padorta ¢ nngopmanmeii:
| MCTOnB30BaTh  CPeACTBA  MH(OPMAIMOHHBIX |
KOMMYHHKAITMOHHBIX ~ TEXHOJOTUH B  pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKaTHUBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 C co0uroIcHIEM
TpeOOBaHUI SPrOHOMUKH, TEXHHKH O€30MaCHOCTH,
TUTHEHBI,  pecypcocOepexeHHs,  NpaBOBBIX U
THUYECKUX HOPM, HOpM nH(pOpMaLMOHHON
0€301acHOCTH.
K 1.1 JInuyHOCTHBIE pe3yabTaThl [JO0JKHBI OTpaxarb B | /lucuumuinHapHbie (peaMeTHbIE) Pe3yabTaThl M I0JKHBI
[TpoBoauTH YacTH: 0TPaXKATh:

MPEANPOIAKHY IO

IKOJOIrH4e¢CKOro BOCIIMTaHuA:

IIP6 01. chopMHpPOBAHHOCTH TPEICTABICHHUA: O XUMHUYECCKOU
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MOJITOTOBKY
ABTOTPAHCIIOPTHBIX
CpeZICTB B TIpoIiecce
OKa3aHUs yCIyT 1O
poIaxe
ABTOTPAHCIOPTHBIX
CpeAcTB
MOTPEOUTEISAM.

K 1.2
Ocy1iecTBisTh
TEXHHYECKOE
o0cCITyKuBaHUE
ABTOTPAHCIIOPTHBIX
CpPEICTB.

c(OpPMUPOBAHHOCTh  DIKOJIOTUYECKON  KYJBTYpHI,
NOHMMAHHE BIIMSHHSA  COLMAIbHO-DKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOMN
cpensl, OCO3HaHME  II0OAJBHOIO  XapakTepa
AKOJIOTHYECKUX TTPOOIIEM;
IUIAHUPOBAaHME W  OCYILECTBICHHME JACUCTBUH B
OKpYXaIoIllell Ccpeiae Ha OCHOBE 3HAHUS IeNei
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;
AKTHUBHOE HENPUATUE IEHCTBHUM, MPHUHOCAIIUX Bpex
OKpYJKalollel cpee;
yMEHHE IIPOrHO3UPOBATH
DKOJIOTUYECKUE  TOCIEICTBUS
JIEHCTBHM, MPEAOTBPAILATh UX.
MertanpeaMeTHbIe pe3yabTAThI JOJKHBI OTPAKATD:

HeOJ1aronpusiTHbIE
peaNpUHIMAEMBbIX

Osaanenue YHHMBEPCAJIbHBIMH Y4eOHBIMHU
NMO3HABATE/ILHBIMHU JAeHCTBUAMM:

B) pa6ora ¢ uHopmanueii:

HCII0JIb30BATh CpencTBa UH(POPMALIMOHHBIX u
KOMMYHHKAI[UOHHBIX TEXHOJIOT Uil B pelieHun

KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3allMOHHBIX
3aa4 ¢ coOnmofeHrueM  TpeOOBaHM  SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPaBOBBIX U ITHYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0€30IaCHOCTH.

COCTaBJISIONICH €CTeCTBEHHOHAYYHOW KApTUHBI MHUpPA, POJIHU
XUMHH B TIO3HAHWW SIBICHUH TNPUPOABI, B (OPMUPOBAHUU
MBIIUJICHUSI W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOIUMOW MJisi pelIeHUs] MPaKTUYECKUX
3aJ1a4 W IKOJIOTHYECKA OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U IPUPOJTHON CpeJie;

IIP6 10. cdopMupOBaHHOCTH YMEHUN COOJIOJATH IMpaBUIIa
OKOJIOTMYECKH IIEIeCOO0Pa3HOr0 TMOBEACHHUS B OBITY U
TPYZIOBOM JIEATEIBHOCTH B LIEJISIX COXPAHEHUS! CBOETO 3/I0POBbs
U OKpYXKalolleld NPUPOAHON Cpedbl; YUUTHIBATH OMACHOCTh

BOSHeﬁCTBHH Ha JXKHUBBIC OpPraHU3Mbl OIPCACIICHHBLIX BCIICCTB,
IIOHHMMasA  CMBICI  IIOKa3aTclid HpeI[CJILHOfI ,HOHyCTI/IMOﬁ
KOHICHTpA 1.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

«XHUMMUS»

2.1. O0bem AUCHMILVIMHBI U BUABI Y4e0HO padoThI

. O0bem B

Bup y4yeoHoii padoThI
yacax

O0bém o0pa3zoBaTeIbHOM NMPOrPpaMMbI M CIIUTIIUHBI 72
Conep:xanue y4eOHOro MaTepuaJia 70
B T. U..
TEOPETUYECKUE 3aHATHS 46
NIPAKTUYECKUE 3aHATUSA 26
B 1.4 mabopatopHbie 3aHATHSA 6
B 1.4 koHTpOIBHBIE PAOOTHI 6
IIpodeccnoHabHO OPUEHTHPOBAHHOE COAEPKAHNE (COAEPKAHME 4
NPHUKJIATHOT0 MOAYJISI) B T.Y.
BT. U..
TEOPETHUUECKUE 3aHATUS -
NPaKTUYECKUE 3aHATHUS 4
IIpomexyrounas arrectaums (1uddepeHIMPOBAHHBIN 3a4ET) 2
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2.2. TeMaTHYeCKHUI IVIAH U COACPKAHNE JUCHMIIUHBI

HaumenoBanue Conep:xanue y4eOHOro MaTtepuaia (OCHOBHOE U PO ecCHOHAILHO OPHEHTHPOBAHHOE) O0bém | Dopmupyembie
pa3esioB M TeM Ja0opaTopHbie U NPAKTHYECKHE 3aHATHS, MPUKJIATHON MOTYJIb 4YacoB | KOMIIETeHUUH
1 2 3 4
Coaep:kaHue y4eOHOI0 MaTepHaja 72
1 cemectp (34 1)

Pazgen 1. Teopernueckue 0CHOBbI XUMUM 16
Tema 1.1. Coaep:kaHue y4eOHOIo MaTepHaJia 4 OK 01
Ocnosnvle  xumuueckue | XMMUYECKHI  3JEMEHT. AToM. Slnpo aroma, H30TOMBbI. DJEKTPOHHAs  000JIOUKA.
NOHAMUA U 3AKOHbl. | JHEPTETHUECKUE YPOBHH, TOJTYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- ameMeHThl. OCOOEHHOCTH )
Cmpoenue amoma. pacnpeneneHus IeKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.

OnekTpoHHas KoHpurypamus atoMoB. OCHOBHBIE XUMHUUYECKHE 3aKOHBI

IIpakTHYecKHe 3aHATHA

IMpakTnueckas padora Nel. «OcrogHble KonuuecmeenHvie 3aKOHbL 8 XUMUU U pacyemvl no

VPAGHEHUAM XUMUYECKUX PeAKYULL».

OTHOcUTENIbHBIE aTOMHAs U MOJIEKYJIsipHas Macchl. MousipHas macca. KonumdecTBo BemiecTsa. 2

MaccoBast fons BemiectBa. 3akoH ABoraapo. MomsipHblii 00beM TazoB. OTHOCHUTEIbHAs

IJIOTHOCTH Ta30B. PacueTsl M0 ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCMOJb30BAHUEM MACCOBOM

JIOJIU BEIIeCTBa, 00beMa (HOpMaJIbHbBIE YCIIOBHSI) Ta30B, KOJTMYECTBA BEIIECTBA
Tema 1.2. Coaep:kaHue y4eOHOI0 MaTepuaja 2 OK 01
ITepuonnueckuit 3akoH U | [lpakTHyecKue 3aHATHSI OK 02
[Tepuonnueckas cucrema |[paktudeckas padora Ne2. «M3yuenue nepuoouteckux 3aKOHOMEPHOCMel U UX 83aUMOCES3U
XAMHUYCCKHUX JJICMCHTOB |co cmpoenuem amomosy.
1. . Menneneesa. Ilepuonuueckas cucrema xumudeckux snmemeHToB /.M. MeHnneneena. CBs13b MEPUOANICCKOTO

3aKoHa ¥ lleprnoanyeckoi CuCTEMbl XHMMYECKUX 2JIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOCHHUS

aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHUYECKHUX SJIEMEHTOB, 00pa3yeMbIX HMU 2

IIPOCTBIX M CJIO’KHBIX BELIECTB O rpynnam u nepuojam llepuoanueckoil cucrembl. 3HaueHHE
[IEPUOJIUYECKOr0 3aKOHA M CUCTEMBbI XUMHUYecKuX snemeHToB .M. MenneneeBa B pa3sBUTUH
HayKH.

YcTaHOBIEHUE CBA3U MEXAY CTPOCHUEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB U IEPUOJUYECKUM
W3MEHEHUEM CBOMCTB XMMMYECKHX JJIEMEHTOB M MX COCIMHEHMM B COOTBETCTBUHU C
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I0JIO’KEHUEM [Tepuognueckon CHUCTEMBI. Pemenne IIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3a/JaHUil Ha XapaKTEePHU3aLUI0 XUMHUYECKUX 3JIeMEHTOB «Merammnueckue /
HEMETAJJINYECKHE CBOMCTBA XUMHUYECKHX DJIEMEHTOB B COOTBETCTBUU C HUX JJIEKTPOHHBIM
CTPOCHHEM U IIOJIOKEHHEM B IIEpUOAMYECKOM CHUCTEME XHMHUYECKUX 3ieMeHToB J[.H.
MenpaeneeBay»

Tema 1.3.
Cmpoenue  sewecmea
U npupooa Xumudeckou
ceazu.  MHnoeoobpazue
geuecms

Coaep:kaHue y4eOHOro MaTepHaja

CtpoeHue BemecTBa. XHMHYECKas CBSI3b. Buabl XHUMHYECKOW CBs3M (KOBaJCHTHAas
HETOJIIpHAsl ¥ TOJIIpHAs, HOHHAS, METaJUTUIecKas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM
XUMHYECKOM CBsI3U (OOMEHHBIM M JOHOPHO-aKICITOPHBIN). BomopoaHas cBsi3b. BaaeHTHOCTD.
DJIEKTPOOTPUIIATEIHHOCTh. CTeneHb OKucaeHus. MIOHBI: KATHOHBI 1 AaHHOHBI

IlpakTH4YecKHue 3aHATHSA

IIpakTuyeckasi padora Ne3. «Cmpoenue seujecmaa u npupooa XumMuveckoul Cesa3u».
JleMOHCTpanus MoOAeNel KPHUCTAUIMYECKUX PEIICTOK: MOHHOW (XJIOpHA HATpUs), aTOMHOM
(rpadut u anmaz), MOJICKYJISIPHON (YTJICKUCIBIA Ta3, MOJT), METAINTHYCCKON (HaTpuid, MarHui,
Meqb). Pelienne npakTH4ecKuX 3aJlaHuil Ha COCTABJICHUE DIIEKTPOHHO-Tpadudeckux Gopmy
37eMeHTOB 1—4 nepuoaos

OK 01

Tema 1.4.
Knaccugpurayus,

u HOMEHKAamypa
HeopeaHu4ecKux
gewecms

Coaep:kaHue y4eOHOIr0 MaTepHaJja

Knaccudukanmst HeopraHmdeckux BemecTB. HoMeHKiaTypa HEOPraHWYECKHUX BEIECTB
(oKcuAbl, TUIPOKCUIBI, KUCIOTHI, COJK). BemiecTBa MOJEKYJISPHOTO U HEMOJIEKYJISIPHOTO
CTpOeHHUs. ArperaTHble COCTOSIHHS BemiecTBa. Kpucramnmdeckue w aMOpgHBIE BEIIECTBA.
3aKkOH TMOCTOSHCTBA COCTaBa BellecTBa. THUINBI KPUCTAUIMUECKUX PEIIETOK (aToMHas,
MOJICKYJISIpHAsl, WOHHAs, METaJUTMYecKasi). 3aBHCHMOCTh CBOMCTBAa BEIIECTB OT THIA
KPUCTAUIMYECKON PEIIETKU

IIpakTHYecKHe 3aHATHS

IIpakTnuyeckas padora Ne 4. «Homenknamypa Heopeanuieckux 6euecmsy.

Pemenne mnpakTHueckuX 3aJaHUN MO KJIACCU(PHUKALMK, HOMEHKIATYype U XHUMHUYECKUM
¢dbopMysaM HEOPraHMYECKHUX BEIIECTB PA3IMUHBIX KJIAcCOB (yrapHbIA ra3, YIJIEKUCIHbIA ras,
aMMMaK, raieHasi U3BecTb, HeralieHasi U3BeCTb, IUThEBAsl CO/la U APYTUX): Ha3BaHMsI BELLIECTB
no mexayHaporHoi (MFOITAK) wnm TpuBHanbHOM HOMEHKIATYpe M COCTaBIIEHHE (OPMYIIBI
XMMHYECKHX BEIIECTB, OINpeJesIeHNe NPUHAAIeKHOCTH K kiaccy. [lowck mHpopmauuu mno
Ha3BaHUAM, HIEHTH(HUKATOpaM, CTPYKTYpHbIM  ¢dopMmyiaM. AHaIM3  XUMHYECKOH
MHpOpMaLKH, MOJy4aeMON M3 pa3HbIX MCTOYHHMKOB (CPEACTB MAaccoBOW MH(pOpMAalUHU, CETh
HnTepHET U apyrue)

OK 01
OK 02

Tema 1.5.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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Tunuvl XUMUYECKUX
peaxkyui

Xumnueckass peakuusa. Kiaccupukanus XHMUYECKHX pPeakUMid B HEOPraHUYECKOW W
OpPraHMYECKON XMMHM. 3aKOHBI COXpPAHEHMs MAacChl BEILECTBA, COXPAHEHHUS U INpPEBpallleHUs
DHEPruM IpU XUMHYECKHX peakuusax. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE — PEaKIUU
(YpaBHEHMS OKHCIIEHUSI-BOCCTAHOBJICHUS, CTENIEHb OKUCIIEHUS, OKUCIUTEIb U BOCCTAHOBUTEIID,
OKHUCIIUTENIBHO-BOCCTAHOBUTEIBHBIC PEAaKIUU B IPUPOAE, NPOU3BOACTBEHHBIX IIpoleccax U
KHU3HEAESITEIbHOCTH OPraHU3MOB)

Tema 1.6.
Cropocmb
peaxkyuil.
pasHogecue

XUMUYECKUX
Xumuyeckoe

Coaep:kaHue y4eOHOIro MaTepuaja

CKOpOCTh pEakiluu, €€ 3aBHCHUMOCTh OT PAa3IMYHBIX (PAKTOPOB: MPUPOJBI PEATUPYIOIINX
BEILIECTB, KOHLUEHTPAILMU PEearupyrolux BelIEeCTB, TEMIEPATypbl U IUIOMIAJAA PEAKIUOHHOU
nmoBepxHOCTU. TemmoBble A(P(GEKTHl XUMHUYECKUX pEaKIUi: dK30- M JHIOTCPMHUYCCKHC
peakiuu. OOpaTUMBbIE peakIMH. XHMHUYECKoe paBHOBecrue. @akToOpbl, BIMSIONIUME HA
COCTOSIHME€ XMMHYECKOTO paBHOBECHS (KOHILIEHTpAIlMs PEareéHTOB WX MPOIAYKTOB PEAKIIHH,
naBiieHue, Temieparypa). Ilpunnun Jle [llatense

HpaKTuquKue 3AHATHUSA

IIpakTnueckass padora NeS. «Buusnue paznuunvix axmopoé Ha cKOpocmb XUMUYECKOU
peaxryuuy.

Perienne mnpakTHKO-OPHEHTUPOBAHHBIX 33JaHUN Ha aHaiu3 (PakTOpoB, BIMSIOMUX Ha
M3MEHEHHE CKOPOCTH XUMHUYECKOM peakiuy. 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peakluy OT
MIPUCYTCTBUSA KaTalu3aropa Ha IMPUMEpEe PA3JIOKEHUsA IEPOKCHUIA BOAOPOJA C IOMOILIBIO
JUOKCHJAa MapraHia M Karajnasbl. PelneHune IpakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMeHeHue npuHnuna Jle-Illarense 1y HaXOKAEHUs HANPABICHUS CMELICHUS PaBHOBECHUS
XUMHUYECKOM peakuud U aHaiu3 (AaKToOpoB, BIMAIOIIMX HA CMEHIEHHE XUMHUYECKOTO
paBHOBECHS

OK 01
OK 02

Tema 1.7.

Pacmeopwi, meopusi
INEKMPOTUMULECKOLL
ouccoyuayuu U UOHHBIU
obmen

Copaep:kaHue y4eOHOIro MaTepHaJa

PactBopel. Buael pacTBOpPOB IO COAEPKAaHUIO PACTBOPEHHOIO BeIllECTBA. PacTBOPUMOCTS.
IlonsaTe 0 mucnepcHBIX cuctemax. VICTUHHBIE M KOJUIOMAHBIE PAacTBOPBL. MaccoBas [nois
BemiectBa B pactBope. llonstue o BomoponHoMm —mokasarene  (pH)  pacrtBopa.
Onexrponutuyeckass aucconuanus. CunbHble U ciabble 3JIEKTPOJUTHI, HEINEKTPOJIMTHI.
Peakiiun HOHHOTO 0OMeHa

JlabopaTopHble 3aHATHSA

JladopaTopnas padora Nel «/Ipucomosnenue pacmeoposy.

[TpuroToBneHne pacTBOPOB 3aJaHHOW MAacCOBOM J0Jieil pacCTBOPEHHOTO BEIIECTBA, MPOBEACHUE
peaknmii HMOHHOTO OOMEHa, ONpeJeNieHHe Cpelnbl pacTBOPOB BEIIECTB C  IOMOIIBIO
VHUBEPCAIBLHOTO HMHJMKATOpa (KUclas, HeUTpanbHas, IIelouHas). 3aJaHus Ha COCTaBJICHHE

OK 01
OK 02
OK 04
OK 07
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MOHHBIX peakuuil. PelmeHne NnpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHMI Ha PacTBOPBI,
UCTIOJIb3yeMbIe B OBITOBOI M MPOU3BOJCTBEHHON ACATEIBHOCTH YEJI0BEKa

KonTtpoJsbnas pa6ora 1

CrtpoeHue BelecTBa U XMMUYECKHE peakiuu (1o pasaeiny 1).

Pa3nen 2. Heoprannyeckass XuMHus

10

Tema 2.1.
Memannui.

Conep:kanue y4eOHOIro MaTepHuaJia

Mertamnbl. Ilonoxxkenue MetaiioB B llepuogmdeckoil cucTeMe€ XHUMHYECKHX DSJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHUsS DSIEKTPOHHBIX 000J04YeK aromMoB MeTaiioB. OOmme ¢uzmueckue
cBoiictBa MeTauioB. CIUlaBbl METAUIOB. DJIEKTPOXUMHUYECKUN PsJl HANPSHKEHUA METaJUIOB.
XUMHUYECKHE CBOMCTBA BAKHEUIIINX METALIOB (HATpUM, KallMi, KadblUi, MarHui, allFOMUHUMH,
IIMHK, XpOM, JKeJe30, MeIb) W UX coenuHeHui. OOmmMe CcrocoObl TONYYCHHUS METaslIoB.
[TpuMeHeHHEe METAIIOB B OBITY U TEXHUKE

Tema 2.2. Hememannni.

Hemerannel. Ilonoxxenne HemetamwioB B llepuonnueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa U OCOOCHHOCTH CTPOCHHUs aroMoB. (DHU3WYECKHE CBOMCTBA HEMETAILIOB.
AnnoTponusi HeMeTaoB (Ha MpUMepe KUCIOpoa, cepbl, hocdopa u yriepoaa). XuMHUIECKHE
CBOWCTBA W TIPUMCHEHHE BAXHEHIINX HEMETAUIOB (TaJIOTEHOB, Cepbl, a30Ta, (ocdopa,
yraepoaa M KpPeMHHs)) M HMX COEIMHEHUH (OKCHIIOB, KHUCIOPOJCOMEPKAIINX KHUCIIOT,
BOJIOPOAHBIX coeuHeHni). [[pumMeHenrne BaKHEUITNX HEMETAIUIOB U UX COSUHEHUN

Tema 2.3. OcHogHbie
K1accvl  HeopeaHu4ecKux
seujecms.

XUMUYeCcKre CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHN4YCCKUX BEIICCTB (OKCI/IIIOB, THAPOKCHUIOB,
KUCJIOT, colleil u ﬂp) I'enernueckas CBS3b HCOPraHNMYCCKUX BCIICCTB, MPUHAMJICKAINNUX K
Pa3IMYHBIM KJIaCcCaM. 3aKOHOMepHOCTI/I B U3MCHCHUH CBOMCTB IIPOCTBIX BEHIECTB, BOAOPOAHBIX
COGHHHGHHﬁ, BBICIINX OKCHIAOB U THAPOKCHIOB

IIpakTHYecKHe 3aHATHUS

IIpakTnyeckas padora Ne 6. « Duzuxo-xumuueckue c60UCMEA HEOP2AHUUECKUX BEUJeCTNE).
CocraBiieHHE YpaBHEHUH XHMUYECKUX PEaKUUMHd C Y4YaCTHEM HPOCTBIX M CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETAIUIOB; OKCHIOB METAUIOB, HEMETAJUIOB U
aM(OTEPHBIX AJIEMEHTOB; HEOPTaHMUECKUX KHUCIOT, OCHOBAaHUH U aM(OTEPHBIX T'MIPOKCUIIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOIUX UX CBOMCTBA.

Pacuérsl Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE UIIH
00BEMY OZTHOTO M3 y4YacTBYIOIIMX B PEaKIUU BEIIECTB, pacuéThl Macchl (00bEMa, KOIMYeCcTBa
BEIIIECTBA) NMPOJAYKTOB PEaKIMH, €CJIM OJHO U3 BEIECTB MMEET NMpUMecH. PeleHre mpakTuko-
OPUEHTHPOBAHHBIX 3aJlaHUN Ha CBOMCTBA, COCTaB, MOJYYEHHE M 0€301acHOC HCIOIb30BaHUE

OK 01
OK 02
OK 04
IK 1.1,
IIK 1.2
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Ba)KHEHIITHX HCOPraHn4CCKHUX BCIICCTB B 6BITy n HpO(bCCCHOHaHBHOﬁ JCATCIIbHOCTH YCJIOBCKA.

Tema 2.4.
Nnentudukanus

Coaep:kaHue y4eOHOro MaTepuaja

JlabopaTopHble 3aHATHSA

2 cemecmp (38 u)
JlaGopaTopHnas padora Ne2 «oenmughuxayus Heopeanuueckux 6euyecmay.
PenieHue sxcniepuMeHTaNbHbIX 3a/1a4 110 XUMHUYECKUM CBOMCTBAM METAJUIOB U HEMETAJLIOB, 110
pacrio3HaBaHUIO H IIOJTYYCHHIO COQ,Z[HHCHPIP'I MCTAJLZIOB W HCMCTAJIOB (BBaHMOﬂeﬁCTBHe

HCOPTaHMHCCKIX BOLICCTB | by ihokenaa almOMIHHS C PACTBOPAMH KHCIOT ¥ IIEI04eH, ). MeHTHUKALHS HeOPraHHIeCKIX 85 85
BEIIECTB C MCHOJb30BAHUEM HMX (DU3MKO-XUMHUYECKUX CBOMCTB, XapaKTE€PHBIX KauyeCTBEHHBIX OK 04
peakuuii. KauecTBeHHbIE peakuuu Ha cynb(ar-, KapOOHAT- U XJIOPUI-AHUOHBI, Ha KaTHOHBI
METAJIJIOB U KATUOH aMMOHUS

Kountpoabsnas padora 2 |CBolicTBa HEOPraHMUECKUX BEIIECTB (110 pa3ziery 2)

Pasnen 3. Teoperuyeckue 0CHOBBI OPraHNYeCKOM XUMUH.

Tema 3.1. Coaep:kaHue y4eOHOr0 MaTepHuaja OK 01

Beeoenue 6|IIpenmer opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE B MOJYYEHUU HOBBIX

Op2aHU4ecKyio Xumulo. |BELIECTB U MaTepuanoB. Teopus cTpoeHus opraHumueckux coeauHeHuid A.M. bytieposa, eé

OCHOBHBIE TIOJIOKEHUSA. CTPYKTYpHBIE (DOPMYJIBI OPraHMYECKUX BEIIECTB. | OMOJIOTHS, H30MEpHS. I[K 1.1,
XHUMHUYECKas CBA3b B OPraHUYECKUX COCAMHEHUAX: KPaTHBIE CBSI3H, G- U T-CBS3U. I[IK 1.2

[IpencraBinenne o kinaccudukauu OpPraHUYECKUX BemlecTB. HoMeHKaTypa OpraHMYecKHX
COeIMHEHUH (cucTeMaTudecKas) U TpUBUAJIbHbIEC HA3BaHUS BaXKHEWIINX MPEACTaBUTENIEHN KI1accoB
OpraHUYECKUX BELIECTB

HpaKaneCKne 3aAHATHHA

IpakTuueckas padora Ne7. «Homenxknamypa opeanuueckux euiecmsy.

O3zHakoMieHue ¢ oOpa3uaMyd OpraHM4ecKMX BEUIECTB M MaTepuajaMd Ha UX OCHOBE,
MOJICTIMPOBAHUE MOJIEKYJI OpraHUYECKHUX BEUIECTB, HAOIIOACHNUE U OMIMCAHUE IEMOHCTPAIIMOHHBIX
OTIBITOB T10 MPEBPAIICHUIO OPraHNYECKUX BEIIECTB MPH HArpeBaHuM (IUIaBICHHUE, OOYTIMBAHUE U
ropenue). CocTaBieHUE MOJIHBIX U COKPALICHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYECKHX BEIIECTB
OTJAENBHBIX KJIACCOB, HCIOIb3YyS MX HA3BaHMWS II0 CUCTEMaTHYeCKOW M TPUBUAIBHOU
HOMEHKJIaType (3THJICH, aleTWieH, ThulepuH, ¢eHon, GopMmanpleruy, YKCycHas KHCIOTa,
rmiuH). PacueTtsl mpocteiimeid GpopMyIibl OpraHMYECKOW MOJIEKYJIBI, UCXOAS U3 DJIEMEHTHOTO
cocTana (B %)
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Pa3znea 4. YrieBoaopoanbl

10

Tema 4.1. CoaeprxaHue y4eOHOT0 MaTepuaJia 8 OK 01
Veneso0opooel  u  ux|IIpenenbHble yriaeBoAOPOAbI (alIKaHbl): COCTAB U CTPOEHUE, FOMOJIOTUYECKHil psijl. MeTaH u TaH: OK 02
NpUpOOHbLE UCMOYHUKI | COCTAB, CTpoeHue, (U3NYEeCKUe U XUMHMYECKHE CBOWCTBA (peakiUM 3aMelleHHs M TOpEHUs), 2 OK 04
N0JIy4YEHHUE U IPUMEHEHHE.
HenpenenbHble yrieBoopo/b! (aIKEHBI, aTKAAUEHBI, aIKUHBI).
Tema 4.2.| ATIKeHBI: COCTaB M CTPOEHME, TOMOJOTMUYECKHil psjl. DTHIEH M MPOMMIEH: COCTaB, CTPOCHHE,
Henpedenvhvie ¢u3nueckue U XMMUYECKHUE CBOMCTBA (peakuuy THAPUPOBaHMS, raIOTCHUPOBAHUS, THApPATALINY,
Y211e6000p00bl. ApeHbl. |oKUCIEHNS 1 TTONMMMEPH3AIHH) TIOTydeHIE U NPUMEHEHHE.
Ankanuensl: OyramueH-1,3 u metunOyraaueH-1,3, XuMHUYeCKoe CTPOCHHE, CBOWCTBA (peakius
MOJIMMEPU3AINH ), IPUMEHEHHUE (JUIsl CHHTE3a MIPUPOJIHOTO M CHHTETUYECKOrO KaydyKa U PE3UHbI). 2
AJKMHBI: COCTaB M OCOOEGHHOCTH CTPOCHMS, TOMOJIOTMYECKMH psAl. AIETUJICH: COCTaB,
XUMHYECKOE CTpoeHHe, (U3NYeCKHe M XUMHUYECKHe CBOMCTBA (peakUuMu TUIPUPOBAHMS,
rajJloreHUPOBAHUS, TUApATAllMd  TOpEHHs), TMOJIy4eHHe ¢  TNpUMEHeHHe  (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHHM JUIsl CBapKd UM PE3KU METalioB). ApomaThyeckue
yII€BOAOPOAbI (apeHbl). beH3om u Toyou.
Tema 4.3. Coaep:kaHue y4eOHOI0 MaTepHuaja 2 OK 02
dusuko-xumuueckue|JlaboparopHbie 3aHATHSI OK 04
CBOMCTBa JladopaTopuas padora Ne3 «Ceoticmea y21e6000p0008».
YTJIEBOAOPOAOB TpuBnanbHas U MeXIyHapoJHas HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJTYYECHHUS )
yraesonopoaos. IlomydeHne sTuineHa W HM3ydeHHME €ro CBOMCTB. MoOAEIMpOBaHHE MOJIEKYN U
XMMHUUYECKUX IPEBpALICHUN YIJIE€BOJOPOAOB (Ha MpUMEpe 3TaHa, 3TUJIECHA, aleTHIEHAa U Jp.) U
raJIOT€HONPOU3BOAHBIX
Pasznen 5. Kuciaopoaocoaep:kanye opraiHnyeckue coenHeHus 14
Tema 5.1. Conep:kanue y4ye0OHOIro MaTepuaia 2 OK 01
Cnupmui. @enon [IpenenbHble OJHOATOMHBIE COIUPTHI (METAHOJ U 3TaHOJ): CTPOEHHUE, PU3NUYECKHE U XUMHYECKUE OK 07
CBOWCTBA (peaklUMU C aKTHUBHBIMH METaJUIaMH, TI'aJOr€HOBOJOPOJAMH, TOpEHHE), MPUMEHEHHE.
Bonopoanbie cBsizu MexAy MoOJIEKyJaMu cOUpTOB. DPU3MOJIOTHYECKOE JAEWCTBHE METaHoja U
ATaHOJIa Ha OPraHU3M Y€JIOBEKa.
MHoroaromMHbie CHUPTHI (ITUICHIVIMKOIb U TIULEPUH): CTpOEHHE, (PU3HUECKHEe U XMMHUYECKHE 2

cBOWcTBa (B3aUMOJEWCTBHME CO WICJTOYHBIMH MeTajslaMH, KaueCTBEHHAas peaklus Ha
MHOTOaTOMHBIE CIHUPTHI). PU3NOJIOTUYECKOE AEHCTBHE HAa OpraHu3M uenoBeka. I[IpumeHnenue
TJIMLEPUHA U STUICHTIIUKOJIA.

®enon. CTtpoeHune MOJIEKYJbl, (U3NYECKHE M XUMUYecKue cBoicTBa (eHosa. TokcuyHOCTH
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deHoma, ero GU3MOIOrHYECKOE ACHCTBUE HA OPraHu3M 4enoBeka. [Ipumenenue dheHona

Tema 5.2.

Anvoezuoul.
Kapbonosvie kucnomei.
Crooicubie 2¢hupoi

Coaep:kaHue y4eOHOIro MaTepHuaja

Anpaerufipl U KETOHBI ((opManblerui, ameTajibJeTui, aleToH): CTPOeHue, (QHU3uveckue u
XUMUYECKHE CBOMCTBa (peaklMM OKHUCJICHHS W BOCCTAHOBJICHUS, KA4€CTBEHHBIC PEAKIIUN),
MOJIyYEHUE U IPUMEHEHHE.

OIHOOCHOBHBIC TpeJeNibHbIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAasE M YKCyCHasi KHCJIOTHI):
cTpoeHHe, (u3Mueckne W XUMHUYECKHME CBOMcTBa (OOIMMEe CBOMCTBA KHUCIOT, peakKuus
sTepuUKanmMm), TOdydyeHHe u mnpuMeHeHne. CTeapuHOBass W OJICMHOBAs KHCIIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbllla KaK COJMH BBICIINX KapOOHOBBIX KHCIIOT, UX
MOIOIIEEe ACHCTBUE.

CrnosxxHble 2QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIponan3 caoxkHbIX 3¢upoB. Kupsl.
[M'uaposaus xxupoB. [IpumeHenune KupoB. bHogorHYecKasi pojpb KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yenesoowi

Coaep:xkaHue y4eOHOr0 MaTepHaja

YrneBonapl: cocTaB, KiacCHU(UKAIUs YriaeBOAOB (MOHO-, OU- W ToOjucaxapunisl). [mokosa —
IOPOCTEUIIMKA MOHOCAXapHuJl: OCOOCHHOCTH CTPOEHHUS MOJIEKYJNbl, (U3NYECKHEe M XUMUYECKHE
CBOIiCTBa TJIOKO3bI (B3auMmoaeinictBue ¢ ruapokcuaom wmeau (II), okucnenne aMMuayHbIM
pactBopoM okcuaa cepedpa (I), BocctaHOBIEHUE, OpOKEHHE TIIOKO3bI), HAXO0XKACHUE B MPUPOJIE,
NpUMEHEHHE TJIOKO3bI, OWOJIOTHYECKas pOJIb B JKU3HEICSATEIHLHOCTH OpPraHW3Ma 4eJOBeKa.
®otocunTe3. PpyKTO3a KAK U30MEP TIHOKO3BI.

Caxapo3a — TpeACTaBUTENb IUCAXapHIOB, THIPOJIM3 Caxaposbl, HAXOXKICHHE B MPHUPOAC H
MPUMEHEHUE.

[Tonucaxapuapl: Kpaxmall M LEJUTI0N03a KaK NpUpOAHbIe monuMepbl. CTpoeHHWe KpaxMmana u
HEJUTION03bI, GU3NYECKUE U XUMUYECKUE CBOWCTBA Kpaxmala (THAPOIIN3, KaueCTBEHHAs pPeaKIlus C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DOHU3UKO-XUMHUECKHE
CBOMCTBA
KHUCJIOPOI0COACPKAIINX
OpraHUYeCKHUX
COCTUHEHUN

Coaep:xkaHue y4eOHOIr0 MaTepHuaJja

IIpakTHYecKue 3aHATHS

I[pakTuyeckas padora Ne8. «Homeunxkiamypa Kuciopooocooeprcamux OpeaHudecKux
COCOUHEHUIL.

TpuBmaneHas U MEXIyHapOJHAas HOMEHKIATypa, XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOTyYeHUs
CIUPTOB M (HPEHOJIOB, KAPOOHOBBIX KUCIIOT U 3(PHUPOB, aIbJACTHIAOB U KeTOHOB. COCTaBICHHE CXEM
peakiuit (B TOM 4YHCJIE IO TMPEJIOKCHHBIM IIeTI0YKaM TPEBPAIICHUI), XapaKTepU3YIOUIHNX
XUMHUYECKHE CBOMCTBA KUCIOPOAOCOAECPIKAIUX OPTaHMUECKHX COSAMHCHUI

IIpakTnyeckas padora Ne9. «Xumuueckue u ¢husuueckue ceoucmea KuUciopooOoCoOepHCAujux
OpP2aHU4eCcKUx coeOUHeHUs».

OK 01
OK 02
OK 04
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[IpoBenenue, HaOMIOACHHE M ONUCAHUE JACMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
KAueCTBEHHbIC PEAKIMU OJIHOATOMHBIX CHHUPTOB (OKHCiIeHHe dTaHona okcuaom wmenu (I1)),
MHOTOaTOMHBIX CIHPTOB (B3aUMOJEHCTBUE riuiepuHa ¢ ruapokcuaom meau (1)), anpaerunnon
(okHucneHHMe aMMUA4YHBIM pacTBopoM okcuma cepebpa(l) u  rtumpokcumom wmemm (D),
B3aMMOJICIICTBHE Kpaxmalia ¢ i10JJ0M), U3yueHHUe CBOMCTB PacTBOPa YKCYCHOM KHCIIOThI

Pa3nen 6. A3oTcoaep:kalne opraHudeckue coeTuHeHns

N

Tema 6.1.

Conep:kanue y4yeOHOTr0 MaTepuaa

Amunuor.
Amunoxuciomeol.
Benxu

AMWHBI: METWJIAMUH — MPOCTEHIINI MPEICTAaBUTEh aMHUHOB: COCTaB, XMMHYECKOE CTPOCHHE,
dbuznyecKre 1 XUMUYECKHE CBOMCTBA, HAXOXKICHUE B IPUPOJIE.

AMHMHOKHUCIIOTHI Kak aM@OTepHbIe OpraHWYecKue coeauHCHHs. DU3NYECKHe M XUMHUYECKHE
CBOICTBAa aMHUHOKHUCIOT (Ha TpuUMepe TIuIUHA). buonmornyeckoe 3HAYEHHE AMHHOKHCIIOT.
IlenTuael.

benku kak mpupomHbie monuMepsl. llepBuuHasi, BTOpUYHAS U TpPETUYHAs CTPYKTypa OEIKOB.
XUMHUYECKHEe CBOMCTBA OSITKOB: THAPOJIN3, JICHATYpaIHsl, KaUeCTBEHHBIC PeaKIIUK Ha OCJIKH

IIpakTHYecKHe 3aHATHA

IIpakTuueckas padora Nel0. « Ceoticmea azomocooepaicauyux opeanudeckKux coOeOUHeHULL.
Ou3NYeCKue 1 XUMUIECKIE CBOWCTBA AaMUHOB (PEAKIIUU C KUCIOTAMH M TOPEHUS) 1 AMUHOKHUCIIOT
(ma mpumepe rauinuHa). HaGmrogeHue W onucaHue JIEMOHCTPAIMOHHBIX OMBITOB: JICHATYpaIus
OeIIKOB MPH HArPEBAHUH, IIBETHBIC PEAKIIHH OCJIKOB

OK 01
OK 02
OK 04

Paznen 7. BoicokoMoJieKYJIsIPHBIE COeIMHEHUS

Tema 7.1.
IImacTmaccsol.
Kayuyku. Bonokna

Coaep:kaHue y4eOHOro MaTepHaja

IIpakTHYecKHe 3aHATHS

IpakTuyeckas padora Nell. «Cummes, aumanuz u kiaccuguxayus GblCOKOMONEKYIAPHBIX
COCOUHEHULL»

OCHOBHbIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEJUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYypHOE 3BEHO, CTENEeHb MOJIMMEpPHU3allUU, CPeaHss MoJeKkyinspHas Macca. OCHOBHbBIC
METO/]Ibl CUHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPU3ALUs U TOJIUKOHICHCALIMSL.
O3HakoMJIeHHE ¢ O0pa3laMu MPUPOJIHBIX M HMCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC, Kay4yKOB:
IJIACTMACCHI (ITOJIMATHIIEH, TOJUIPONIIIEH, MOIUBUHIIXJIOPUL, TOIUCTUPOIT); HATYPAJIbHBIA U
CUHTETUYECKHE Kayuyku (OyTaJHEHOBBIM, XJIOPOIPEHOBBII M H3OMPEHOBBIN); BOJIOKHA
(HaTypanpHbIE (XJIONOK, IIEPCTh, MIENK), HMCKYCCTBEHHbIE (ALETaTHOE BOJOKHO, BMCKO3a),
CUHTETUYECKHUE (KalpoH U JIaBCaH)

OK 01
OK 02
OK 04

KoutpoabHnas padora 3

CTpyKTypa M CBOMCTBA OpraHWYeCKUX BemecTB (1o pazaenam 3-7).
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IIpodeccuonaibHO OPpMEHTHPOBAHHOE COJEeP:KAHUE (COTePKAHNE MPUKJIATHOTO MOIYJIs1)

Paznen 8. Xumusi B ObITY M IPOU3BOJACTBEHHOM 1EATEIbLHOCTH YeJI0BEKA

Tema 8.1.

XHUMHUYECKHE
TEXHOJIOTHH

B IMOBCEIHEBHOI
u  T1podeCcCuOHATBHON
JIeITEILHOCTH YEJI0BEKa

Coaep:kaHue y4eOHOI0 MaTepHaja

IpakTuueckas padora Ne 12. «/Ipasuna 6Ge30nacnoz0 UCHONL308AHUS NEKAPCMBEHHBIX
npenapamos,  ObIMOBOU XuMuu 6 NoeceOHeGHoU  JicuzHuy. IlpaBUila  IKOJOTHYECKH
11eJ1ecO00pa3HOro MOBEACHUSI B OBITY M TPYJIOBOH JESATEIHHOCTH B LEISIX COXPAHEHUS CBOETO
3I0POBBSL M OKPY XKAIOIIeH MPUPOJHOIN Cpenbl, OMACHOCTh BO3JICHCTBUS HA KUBBIE OPraHU3MBbI
OPraHWYECKHX  BEMIECTB  OTACIBHBIX  KJIAcCOB  (yIJCBOJMOPOMABI,  CHOUPTHI,  (HEHOIIBI,
XJIOPOPraHUYecKHe MPOU3BOJAHBIE, aNbACTUABl U Jp.), MOKa3zaTedb MNPeAeNbHO JIOMYCTUMOM
KOHIIEHTPAIIUU U €T0 UCIIOJIb30BAHHUE.

Ponp xumuu B oOecreuyeHUM SKOJOTHYECKOW, DHEPreTUYeCKOM M MUIIEeBOW Oe30MacHOCTH,
pa3BUTUM  MEAWIIMHBI, CO3JaHMM HOBBIX MaTepuajaoB (B 3aBHCHMOCTH OT BHUJA
npoeccCHoHaNbHOM e TeNIbHOCTH), HOBBIX UCTOYHUKOB SHEPTUU (aJbTepPHATUBHBIE UCTOYHUKU
sHeprum). XuMHs U 3I0pPOBhE YEIOBEKA: MPaBmiia 0€30IaCHOTO MCIIOIH30BAHMS JICKAPCTBEHHBIX
MpenapaToB, ObITOBOM XMMHH B MOBCEAHEBHOM KU3HU.

HpaKaneCKne 3aHATHUSA

IIpakTyeckas padora Nel3d. «/lpumenenue xumuueckux eewyecme u MeXHONOUL C YUEemOoM
Oyoyweil npogheccuonanbHol 0essimeabHOCMuy.

Pemenne keiic-3aau mo Temam: MHIIEBbIE MPOIYKTHI, OCHOBBI PAI[MOHAIBHOTO IHUTaHMA,
BaXHEHIINE CTPOUTENbHbIE M  KOHCTPYKLMOHHBIE MaTepuajbl, CEIbCKOXO3SHCTBEHHOE
IPOM3BOJICTBO, KPAacKH, CTEKJIO, KepaMHUKa, MaTepuanbl A 3JIEKTPOHMKH, HaHOMaTepHallbl,
TEeKCTHJIbHBIC BOJIOKHA, WCTOYHHKH DHEPrHH, OPTraHMYECKWe M MHHEpalbHBIC YI0OpeHUs,
JIeKapCTBEHHbIE M KOCMETHUYECKUE IpenapaThl, ObITOBAs XMMHUS, MaTepUallbl U3 UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

3ammra: [IpencraBieHue pe3ysnbTaToB pelleHUs Keic-3amau B (opMe MHUHM-IOKIazna
(lonmyckaercs MCIOJIb30BaHUE TpadMuEeCKUX U MPE3EHTALMOHHBIX MAaTEPUAJIOB).

OK 01
OK 02
OK 1.1
OK 1.2

IIpomMe:kyTOUYHAsI aTTeCcTAIMS MO AUCIHHIINHE (MudepeHIMpPOBaHHbBIN 3a4eT).

Bcero

72
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3. YCIOBUA PEAIM3AIIMA TIPOI'PAMMBI YYEBHOI'O
MNPEIMETA
3.1. TpeGoBanuss K MHHMMAJBHOMY MAaTepPHAJbHO-TEXHHYECCKOMY

ol0ecrne4eHn 1o

JIns  peannzanuv  OporpaMMbl  y4eOHOro MpeaMeTa JIOKHBI  OBITh
IPEeIyCMOTPEHbI CIEAYIOIINE CIeUUalbHble MOMEIIEHUs: Yy4eOHbIH KaOuHEeT
XUMUH W/ UM y4eOHON XMMHUYECKOU J1abopaTOpUH.

O¢ddexTuBHOCTD MpenosaBaHus y4eOHOTO MpeaMeTa « XUMUsS» 3aBHCHT OT
HQJIWYUS COOTBETCTBYIOILEIO MAaTEPUAIbHO-TEXHUUYECKOTO OCHAUIeHHs. OTO
OOBSACHSIETCSI  OCOOEHHOCTSIMM  AWCIHUIUIMHBI, B  TEpPBYIO  oyepenb, €€
DKCIIEPUMEHTAJIBHBIM ~ XapakTEPOM, IIMPOKUM CHEKTPOM IPUMEHEHHS U
IPAaKTUYECKONM  3HAYMMOCThIO. PekoMeHayeMoe  MaTepualbHO-TEXHUYECKOE
oOecrieueHne KaOMHETa XHMHM M XUMUYECKOM J1abOpaTOpuM  BKJIIOYAET:
CHEeMATM3UPOBAaHHYI0O MeOeldb U CHUCTEMbl XpaHEHUs, TEXHUYECKUe U
AJIEKTPOHHBIE CpeAcTBAa OOy4YeHHs, JEMOHCTPALIMOHHBIE Yy4eOHO-HArJISAHbIE
nocoOusi, JAEMOHCTPAaMOHHOE OOOpyJOBaHME M NPUOOpPBL, J1a0OPATOPHO-
TEXHOJIOTMUECKOe 00Opy/I0BaHUE, JIAOOPATOPHYIO XUMHUYECKYIO MOCYAY, MOJEIN
(0ObeMHBIE W IUIOCKHE), HaTypalbHble OOBEKTHl (KOJUIEKIHMH, XHUMHYECKUE

peaKkTUBBI), 000PYOBaAHUE JTAOOPAHTCKOM.

Crnenuajn3upoBaHHasi MeOeJib M CUCTEMbI XpPaHEHUsI

1 | Cron naGopaTOpHBIN AEMOHCTPAIMOHHBIN (C 3aIIIUTHBIM, XUMOCTOMKIM M TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOMN, TIOJIBOIKON U OTBEJICHUEM BO/IbI, CAHTEXHUKOMH,
INEKTPUICCKUMHU PO3ETKAMH, aBTOMATAMHU aBAPUIHOTO OTKJIFOUCHHS TOKA)

2 | Ctrox nabopaTopHbIN 1eMOHCTPAIMOHHBIN ¢ HAJICTPONKOM (C 3aIIUTHBIM, XUMOCTONKUM U
TEPMOCTOUKUM TTOKPBITHEM )

3 | Cton yueHuueckuii 1abOpaTOPHBIN, pEryIUpPyEeMbIi 110 BHICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM U TEPMOCTONKHUM MOKPBITHEM, PAKOBUHOM, OOPTHKOM 110 HAPyKHOMY
Kpato, IOJIBOJAKON U OTBEJICHUEM BOJIbI, U CAHTEXHUKOH )/CTON YYCHHUUECKHIA,
peryiupyemblii o BbIcOTe (MPUOOpeTaeTcs: TOIBKO MPU HAIUYUH CIIELUAIBHOTO
71a00PATOPHOI0 OCTPOBHOI'O CTOJIA) (10 KOJIUYECME)Y 00VHAIOUUXCSL)

4 | CTyl YYSHUUYCCKUH (N0 KOIUYeCmaE) 00VHaouuxcs)

W

Oruerymuresnb

6 | docka knaccHasi/PenbcoBast ciucTemMa ¢ KJIIaCCHOW M MHTEPAKTUBHOM TOCKOM
(mporpammHOe oOecriedeHne, MPOeKTOp, KPEIUIEHU] B KOMIUIEKTE)/HHTEPAKTUBHOM
HaHeNbIo (TPOrpaMMHOe oOecTiedeHre B KOMILICKTE)

CTOJ1 ¢ SIIMKaMU JUTsSl XpaHSHUS/TYMOO#H (pabouee mecmo npenodasamens)

Kpecio oducHoe (pabouee mecmo npenodasameinsi)

Jlocka npoOkoBasi/J[ocka MarHUTHO-MapKepHast

— [\O (00 |

0 | Cucrema (YCTpOHCTBO) IS 3aTEMHCHHS OKOH
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11

[ITkad BBITSKHOM MaHOPAMHBII

12 | IlIkad ams xpaHeHHs] yIeOHBIX TOCOOMIt

13 | AnTedka yHUBEpcaIbHas JIJIsl OKa3aHMs EPBOM MEIUITMHCKON TTOMOIITH

TexHu4ecKne cCpeacTna

MHOro(yHKIIHOHAIBHOE YCTPOHCTBO/TIPUHTED

N | —

WHTepakTHBHBIN POrpaMMHO-aNNapaTHbIi KOMILIEKC MOOUIBHBIN MIIH CTAllHOHAPHBIN
(mporpamMmHOe oOecTieueHue, MPOEKTOP, KpeIieHne B KoMIuiekTe )/PenpcoBast cuctema ¢
KJIACCHOW Y MHTEPAKTUBHOM JIOCKOH (IIporpaMMHOE 00ecTieueHue, MPOESKTOP, KPEIJICHHE
B KOMIIJIEKTE )/MHTEPAKTUBHOM MaHEIbI0 (IPOrpaMMHOE 00SCIICUCHHE B KOMILICKTE)

[lepconanbHBIN KOMIBIOTED C epUpepreit/HOyTOYK (JIMIIEH3HOHHOE POTPaMMHOE
obecrieueHue, 00pa3oBaTeIbHbII KOHTEHT U CUCTEMA 3aLIUThI OT BPETOHOCHON
nHopMaluu, NporpaMmMHoe odecrieuenue Uit HupoBoii 1adoparopuu, ¢
BO3MOXHOCTBIO OHJIAliH-0IIPOCa)

J1IeKTPOHHBIE CPECTBA 00YUEeHUS

DnekTpoHHBIE cpencTBa 00yueHus/MurepakTuBHbie mocoous/OHIaiH-KypChl (110
paszoenam pabouetl npocpammbl)

JeMoHCTpaUMOHHBbIE YUeOHO-HATJISAIHbIE TOCO0MSI

CrnoBapu, CipaBOYHUKH, SHIUKJIONEIUS (1O XUMUYECKUM HAYKAM)

Kommiekt HOPTPETOB BCIIMKUX XMMHUKOB

TTocoOust HarISIIHOM DKCIIO3UIIIHU

AW [—

Tlepuoauueckas cuctema xuMuueckux snemenToB JI.M. Menjaeneera

Cnenupajn3upoBaHHasi Me0elb M CHCTeMbl XpaHEeHHsI JIJIsl XMMUYECKOil J1a0opaTopuu

JlaGopaTopHBIit OCTPOBHOM CTOJ (IBYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOJIBEM, C MOJACBETKON U ANEKTPUUECKUMHU PO3ETKAMH,
MOJIBOJIKOM U OTBEJICHUEM BOJIbl, U CAHTEXHUKOM)

Crtyn 1a00paTOpHBINA, PETYIUPYEMBIH IO BBICOTE

Cton 1abopaTopHBIA JEMOHCTPAIIMOHHBIHN (C 3aITUTHBIM, XUMOCTOMKUM U TEPMOCTOHKUM
MOKPBITUEM, PAKOBUHOM, MOJIBOJIKOM U OTBEAEHUEM BOJ(bl, CAHTEXHUKOM,
SJICKTPUICCKUMH PO3ETKAMH, ABTOMATAMH aBAPUITHOTO OTKJIFOYCHHS TOKA)

Cron 1a00paTOpPHBIN IEMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3aIIUTHBIM, XHMOCTOUKUM H
TEPMOCTOMKHUM MOKPBITUEM)

W

CT0J ¢ sImMKaMu I XpaHSHUs/ TyMOOM

)

Kpecno oducnoe

~

Orneryumuresnb

JeMoHCTpauMoOHHOE 000PYyA0BaHNEe M IPUOOPHI 1JIA KAOUHeTA U JIadopaTopuu

Becn anexrponnsie ¢ USB-nepexogHukomM

Cronuk MO AhEMHBIN

[lentpudyra neMoHCTpaIMoOHHas

IlITaTuB 1IEMOHCTPAIIMOHHBIN

Anr[apaT A IPOBCACHUSA XUMHWYCCKHUX peaKHI/Iﬁ

Anmapar Kunna

OBIHOMETP

I'openka yHuBepcajibHas

O (|0 [N [N [~ |W (N |—

[TpuGop 1t WITIOCTPAIIIH 3aBUCUMOCTH CKOPOCTH XMMHYECKUX PEAKLUI OT YCIOBHM
OKPY’KaloIel cpeibl

10 | HaGop mist paeKTpoian3a ASMOHCTPAMOHHBIN

11

[TpuGop /11 ONIBITOB MO XMMHUH C DJICKTPUUECKUM TOKOM (J1a00paTOPHBIN)

12 | [Tpubop [uisi OKUCIICHHMSI CIIUPTA HAJT METHBIM KaTaJIN3aTOPOM

13

HpI/I60p JJI IIOJTYUYCHHUSA T'aJIONJ0AaJIKAHOB ,Z[eMOHCTpaI_II/IOHHHﬁ

14 | ITpuGop [y1st MOJIYYSHHS] PACTBOPUMBIX BEIIECTB B TBEPAOM BHJIC

15 | YcranoBka juist puiIbTPOBaHMS 110 BAKYYMOM
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16 | ITpubop JuIst onpe/eCHUsl COCTaBa BO3yXa

17 | 'a3oaHaaM3aTop KUCIOPOIa U TOKCHUYHBIX Ta30B ¢ IIM(POBOI MHAMKAIIMEH MTOKa3aTeNIeH

18 | ITpubop JIs1 MILTIOCTPALIMK 3aKOHA COXPAHEHHUS MacChl BEIISCTB

19 | YcraHoBKa 15l IEPErOHKH BEILIESCTB

20 | bapomeTp-anepons

21 | HaGop a1 u3ydeHus BOJIOPOIHOM SHEPICTHKHU

22 | pH-MeTpHI (Oononnumenvhoe sapuamusnoe 060pyoosariie)
JlabopaTopHO-TeXHOJ0THYeCKOe 000pYy/10BaHNe 1/ KaOUHeTa U JIadopaTopuu

1 | ITpuGop juisi MOJyYeHHsI TaJOHMI0ATKAHOB U CIOXKHBIX 3(prpoB J1abopaTOpHbIi

2 | Konbonarpesarenb

3 | DIeKTpOIIMTKA

4 | bansg komOMHUpOBaHHAS J1a0OpaTOpHAs

5 | Bechl Ui ChINYYUX MAaTEpPUAJIOB

6 | IIpubop miis moJay4eHus ra3on

7 | CuuproBka JabopaTopHas

8 | MarnuTHas Memaigka

9 | Mukpockon @ poBoi ¢ pyKOBOACTBOM ITOJIH30BATEIS U IOCOOMEM JIJIST YIAITUXCS

10 | HaGop aJist YMCTKHA ONTHKU

11 | HaGop mocybl 1uIsl peakTHBOB

12 | HaGop nocyibl ¥ NPUHAUICKHOCTEH I pa0OThI C MaJIBIMUA KOJUYCCTBAMHU BEILICCTB

13 | HaGop npuHaIEKHOCTEH ISl MOHTAXa IMTPOCTEHIITNX TPHOOPOB IO XUMHH

14 | HaGop mocy bl ¥ MPUHAJICKHOCTEH M3 MponuieHa (MUKPOIabopaTopus)

JlaGopaTopHasi XuMHYeCcKasi OCy/da VIsi Ka0MHeTa U JadopaTopuu

1 | KoMmiekT K00 J1eMOHCTPAIIMOHHBIX

2 | Habop npoOOK pe3nHOBBIX

3 | Ilepexon CTEKISHHBIN

4 | Ilpobupka Biopna

5 | IIpoOupka ABYXKOJICHHAS

6 | CoenMHNTEIh CTEKISTHHBIN

7 | 3a)xuM BUHTOBOM

8 | 3axxum Mopa

9 | lll;ma"r CUIIMKOHOBBIN

10 | KOMIUIEKT CTEKISTHHOM IMOCYAbI Ha IUTH(aX JeMOHCTPAIIMOHHBIN

11 | lo3upyrtolee yecTpoiucTBO (MEXaHUUECKOE)

12 | KoMmmiekT u3aenuii u3 kepaMuku, hapdopa u gasHca

13 | KommuiekT joxkek GapopoBbix

14 | KOMIUIEKT MEpPHBIX KOJI0 MaJIoro oobeMa

15 | KoMIIeKT MepHBIX KOJI0

16 | KOMIUIEKT MEPHBIX IIUJIWHIPOB IJIACTUKOBBIX

17 | KOMIUIEKT MEPHBIX IIUJIUHIPOB CTEKISTHHBIX

18 | KOMIUJIEKT BOPOHOK CTEKJISTHHBIX

19 | KOMIUIEKT NUMIETOK

20 | KoMmiekT cTakaHOB IIACTHKOBBIX/CTEKIISTHHBIX

21 | KoMIIeKT cTakaHOB XMMHUYECKHUX MEPHBIX

22 | KoMImjIekT cTakaH4YMKOB JJIs1 B3BEIINBaHU

23 | KOMIUJIEKT CTYMOK C ECTUKAMH

24 | HaGop mmarenei

25 | Habop nuHIIeToB

26 | HaGop vamek IleTpu

27 | TpyOka cTekiIsTHHAs
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28 | Dkcukarop

29 | Yama kpucTaanu3alioHHas

30 | IIpmoie! THreNIbHEBIS

31 | bropetka

32 | Tlpobupka

33 | banka moji peakTUBbI TOJTUITUICHOBASI

34 | banka noJi peakTUBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIa C IPUTEPTOM IPOOKOi

35 | Habop CKIISIHOK ISl paCTBOPOB PEAKTHBOB

36 | Iamouka cTexiIssHHAS

37 | lTaTuB mist mpoOUpoK

38 | Kommiekr CpC€aCTB IJIsA I/IH,Z[I/IBI/I,E[yaHLHOﬁ 3alllUThI

39 | KoMnieKkT TepMOMETPOB

40 | CymmnbpHas IaHESIb JJIs OCY AbI

41 | ®unpTpoBangbHast Oymara/GuiabTpbl OYMaXKHBIE (QONOIHUMENLHOE BAPUAMUBHOE
obopydosanue)

Mogesn (00beMHbBIE M IUNIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJICKIHH, XUHMUYeCKHe
peakTUBbI) 1/ KaOUHeTa U JIabopaTopuu

Kommmrext MoJienen KPUCTAJINIMYCCKHUX PCIICTOK

Moienrb MOJIEKYJIBI OeIKa

Ha6op JJIA MOACTIHPOBAHUA CTPOCHUSA HCOPIraHM4YCCKUX BCIICCTB

Habop ju1st MoieTupoBaHusi CTPOSHHUS OPTaHUYECKHUX BEIIECTB

Habop s MmogenupoBaHus CTPOSHHSI aTOMOB M MOJIEKYJI

Ha6op I MOACTIUPOBAHUA SJICKTPOHHOT'O CTPOCHUSA aTOMOB

KommiiekT Komiekiun

R[N | N[ [N [—

KoMmiekT XuMHYEeCKHX PCAKTHBOB

O06opyaoBaHue J1a00PAHTCKOI KaOMHETa XUMHHU

CT0J ¢ sImMKaMu Il XpaHSHUs/ TyMOOM

Kpeciio oducHoe

CTtoJ1 7a00paTOPHBIN MOCUHBIH

CYIJ_II/IJ'IBHaH HHaHCJIb JJIA ITIOCY bl

IlIxad st XxpaHeHUsT YIEOHBIX TOCOOUI

[Tkad 1Ist XpaHEHUST XUMUYCCKUX PEaKTHBOB

IlIxad a1 XxpaHeHUs 1a00paTOPHOM MOCY AL/ TIPHOOPOB

0 [Q NN BR[|~

[ITkad BBITSKHOM

O

JlaGopaHTckmii cTOI

[a—
S

CtyJ1 71a00paTOPHBIN, PETYJIUPYEMBIi 110 BEICOTE

—_—
—_—

QHCKTpI/I‘leCKI/Iﬁ AKBAIUCTHUIIJIIATOP

[a—
[\

[Ixad cymmIbHBINA

[a—
(98]

Pe3unoBBIE IICPYATKHN

._.
S

KomrekT epireit 11t MbIThS 1a00paTOPHOIN MOCY ABI

3.2. UudopmannonHoe odecnevyeHne peajin3anuy NporpaMmmbl

JUis peanu3any IporpaMmbl yd4eOHOro mnpenMera OuOIMOTEeUYHBINM (OoHA
o0pa30BaTeNbHON OpraHM3allMMd JIOJDKEH UMETh IEeYaTHblE W/WIN 3JEKTPOHHbBIE
y4eOHUKH W pa3pabOTaHHBIE B KOMIUIEKTE C HHUMH Yy4yeOHBbIE MocoOus (mpu

HAJIMYWW), JOMYIICHHBIE K HMCIOJb30BAHUIO TIPH pean3alud 00pa30BaTeIbHBIX
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IporpaMMm CpeHero mpodecCHOHATBHOTO O0pa30oBaHUs, peaM3yeMbIX Ha 0Oasze
OCHOBHOTO 0011Er0 00pa3oBanus'.

[Ipu  peanmzammm  mporpaMmbl  y4eOHOTO  TIpeIMETa  BO3MOIKHO
UCTIOJB30BAaHUE JJICKTPOHHBIX 00pa30BaTENBHBIX PECypCoOB, IOIMYIICHHBIX K
WCIIOJIb30BAHUIO TIPH peaTU3alii 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO OOIIETO

o0pa3oBaHUs.
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4. KOHTPOJIb N OIEHKA PE3YJbBTATOB OCBOEHUA
YUEBHOI'O ITIPEJMETA
KoHTpomlb ® oOIEHKa pe3yJbTaTOB OCBOCHUS Y4YE€OHOTO TIpeaMeTa

pacKpbIBalOTCSI  4epe3  MpeAMETHBIE pe3yJbTaThl, HANpaBICHHbIE Ha
dbopmupoBaHue o0OmMMX U MNPOPEeCCHOHAIBHBIX KOMIETEHIUU M0 pas3aeiaam
U TEMaM coJiepKaHusl yueOHOro MaTepHalia.

Oomasi/npodeccuoHanbHAS Pasnen/Tema Tun OLIEHOMHBIX
KOMIIeTEeHIIUsl MeponpusTHI
OK 01. Beibupatb cioco0bl penieHus Tema 1.1-1.7
3a/1a4 mpo(hecCHOHATEHON ACATEHPHOCTH Tema 2.1,2.2
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM | Tema 3.1 TectupoBanue
Tema 4.1 YcTHbIN onpoc
Tema 5.1-5.4 Pemenne pacuéTHbIX 3a1a4
Tema 6.1 HaoOmronenue 3a xoqoM
Tema 7.1 BBIIIOJIHEHUS IIPAKTUKO-
Tema 8.1 OPUEHTHPOBAHHBIX 3aJaHUI
OK 02. Mcnonp30BaTh COBPEMEHHBIE Tema 1.2, 1.4, IIpencraBnenue
CpeICcTBa MOUCKA, AaHAJIN3A U 1.6, 1.7 pe3yJIbTaTOB
MHTEpHpeTanuu HHPOpMaLuu, u Tema 2.1,2.2 IIPaKTUYECKUX U
nH()OpPMAITMOHHBIE TEXHOJIOTHH JIJIsI Tema 4.1, 4.2 71a00paTOPHBIX pabOT
BBINOJIHEHUS 3a]1a4 PO EeCCHOHATBHON Tema 5.2-5.4 IIpoBeneHne XUMHUYECKOTO
JIEATEIbHOCTH Tema 6.1 AKCIIEPUMEHTA
Tema 7.1 Beinosnnenue
Tema 8.1 KOHTPOJIbHBIX
OK 04. Tema 1.7 paboT no
D} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1,2.2 pasziesaM JMCIUIUTHHbI
pa60TaTB B KOJUIEKTHBE U KOMaHJIE Tema 41, 4.2 OHeHKa CaMOCTOATCIBbHO
Tema 5.2-5.4 BBITIOJTHEHHBIX 3aIaHUI
Tema 6.1 3amura penieHus Kec-
Tema 7.1 3aja4 (c yuetoM Oyayuieit
Tewma 8.1 npodhecCHOHANBHOM
OK 07. ConeiicTBOBaTh COXpPAHEHHUIO Tema 1.7 JIeATeITHHOCTH)
OKPYXKaroIIEeH Cpeabl, Tema 5.1 Brinosninenue 3aganui
pecypcocOepekeHHIo, MPUMEHTh 3HaHus | Tema 8.1 MPOMEKYTOUHOMN
00 M3MEHEHUU KJIMMAaTa, TPUHIIUIIBI aTTecTaluu
OEepeKITMBOTO TPOU3BOACTBA, dPHEKTHBHO
JICVICTBOBATH B UPE3BBIUANHBIX CUTYAIHSIX
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