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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIVIMHBI «OYII. 12 XUMMUSA»

1.1. MecTo AMCHUIUIMHBI B CTPYKTYpe OCHOBHOIi 00pa3oBaTe/ibHOI
NpOrpaMMbI:

Oo6mmeobpazoBarenpHas nucuuiuimHa «OVYIL12 Xumus» sBisercss o0s3aTelbHON
yacThlo  0011€00pa30BaTEILHOTO IMKIAa 00pa3oBaTeIbHOM MpPOrpaMMbl B
cootBercTBUr ¢ PI'OC no cnermansHoctu 38.02.01 DxoHOMUKA B OyXTanTepcKuit
yuet (no orpacisaMm). [IpuknagHoil MOIyJb BKIOYAET pa3fen 8 «XuMus B ObITY U
MIPOM3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKa», KOTOPBIM peanus3yercss i BCeX
npodeccuit/cnenuaibHOCTe  METOIOM — pPEeIIeHUsT  KEHCOB, CBSI3aHHBIX  C
HKOJIOTUYECKON  OE30MacCHOCThI0O U OIEHKOM TOCHEACTBH  OBITOBOM U
MPOM3BOJCTBEHHONW JEATEIBHOCTH, COOTBETCTBYIOUICH oTpaciaMm Oynayiien
po(hecCUOHATIBHOM JEATEIBHOCTH 00YYaromIuXCsl.

1.2. Ileau u mu1aHUupyeMble pe3yJbTaThl 0CBOEHMSI JUCHMILIUHBI:
1.2.1. leau u 3aga4 JTUCHUILIHHBI

Conepxanue mporpaMmMbl 00111€00pa30BaTEIbHON JUCIUTUINHBL « XHAMHUSH)
HaIIPaBJICHO HA JJOCTUKEHUE CIEAYIOIUX LeJIei:

- (GopMHUpOBaHHE CHUCTEMbl XHUMHUYECKMX 3HAaHMM KaKk BaKHEHIIeH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpPA, B OCHOBE KOTOPOM JIEXkKaT
KJIFOYEBbIE TOHATUS, (YyHIAMEHTAJIbHBIE 3aKOHBI M TEOPUM XHUMHH, OCBOCHUE
A3bIKa HAYKH, YCBOCHHE U IOHUMaHUE CYIIHOCTH JOCTYIHBIX OOOOIIECHUN
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHME C HMCTOPUEH HUX PAa3BUTHS H
CTAHOBJICHHUS;

- (hopMupoBaHUE U pa3BUTHE MIPEACTABICHUM O HAYUYHBIX METOJIaX MO3HAHUS
BEI[ECTB M XUMHUYECKHX pPEaKluid, HEOOXOIUMBIX [JIsi MPUOOPETCHUS YMEHUMN
OPUEHTUPOBATHCA B MHUPE BEIIECTB M XUMHYECKUX SIBIICHHI, UMEIOLIUX MECTO B
IIPUPOJE, B PAKTUYECKOW U OBCEIHEBHOW KU3HU;

- pa3BUTHE YMEHHI U CIIOCOOOB JIEATEILHOCTH, CBA3aHHBIX C HAOIIOACHUEM
U 00BSICHEHMEM XUMHUYECKOTO IKCIIEPUMEHTA, COOTIOCHUEM TTPaBUIl O€30MaCHOTO
oOpalleHusl ¢ BEIECTBAMH.

3agaum JUCUUIJIMHBI:

1) chopMupoBaTh MMOHUMAaHUE 3aKOHOMEPHOCTEU MPOTEKAHUS
XUMHUYECKUX MPOLIECCOB U SIBICHUI B OKpYKaloLIeH cpefie, a TAaKXKe UX CBS3b
C L[EJIOCTHOW HAy4YHOU KAPTUHOM MUpa U APYTUMU €CTECTBEHHBIMUA HAyKAMU;

2)  pa3BUTh YMEHHUS COCTaBIATH (OPMYJBl HEOPraHMYECKHX U
OpPTaHUYECKUX BEIIECTB, YPABHCHHSI XUMHUYECKHX PEAKIH, OOBICHATH WX
CMBICJI, UHTEPIPETUPOBATH PE3YJIbTAaThl XUMHUECKUX IKCIIEPUMEHTOB,

3)  chopMHpOBaTh HAaBBIKM MPOBEICHHUS MPOCTEHIINX XHUMUYECKUX
HKCIIEPUMEHTAIbHBIX HCCIEOBAaHUI € COOMIOICHHEM MpaBuil 0€30MacHOTO
oOparieHus ¢ BEIeCTBaMu U JIaA0OpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUThb YMEHHS HAXOAWTh, AHAIMU3UPOBATH M  HCIIOIB30BAThH
HHpOpMAIIMI0O XUMHUUYECKOTO XapakTepa U3 Pa3IMYHbIX HHEOOPMAIMOHHBIX
HMCTOYHUKOB, BKJIIOYas YYCOHYIO JIMTEPATypy, HaydHble NyOJUKalUd U
MHTEPHET-PECYPCHI;

5) chopMUpOBaTh yYMEHMsS MPOTHO3UPOBATH  IOCIEJACTBHS  CBOEH
JEATEIBHOCTH M XUMUUYECKUX TPUPOJIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX
MPOLIECCOB, YYUTHIBAS  BO3MOJKHBIE JKOJOTMYECKHE U  COLUAIbHBIC
BO3JCUCTBUSI;

6) chopMHpOBaTh TMOHUMAHUE 3HAYMMOCTH JOCTIDKCHHH XUMHUYECKOMN
HAyKW Y TEXHOJIOTUM JJIsl Pa3BUTHS COIMATILHOW W MPOU3BOJICTBEHHOM chep ¢
YMEHUEM MTPUBOJIUTH MPUMEPHI UX TIPUMEHEHHS B Pa3IMUHbIX c(pepax >Ku3HU.

1.2.2. Ilnanupyemble pe3yJIbTaThl 0CBOEHHUsI 00111€00pa30BaTeIbHOI
aacUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO
Ocoboe 3HaueHue oOe0Opa3oBaTeNbHas AUCHUIUIMHA «XUMHSD» HUMEET MpH
dbopmupoBanuu u pazsutuu OK 01; OK 02; OK 04; OK 07 u I[1K 2.2.



Kon n
HAHMEHOBaHMHE
¢GopmupyembIx
KOMIIeTeHI U

IInanupyemble pe3ybTaThl 0CBOCHHS THCIUIIUHBI

Oﬁumel

I[mculzm.mmapﬂme2

OK 01 Beibupars
CTIOCOOBI PEICHUs
3ama4
npodeccnoHaTbEHOM
JeSITeIIbHOCTH
MPUMEHUTEIBHO K
pa3JInYHBIM
KOHTEKCTaM

JInyHOCTHBIE PpPe3yabTAThl JOJLKHbI OTPAXKATH B
4acTu:
TPYAOBOI0 BOCIIMTAHMSA:

— TOTOBHOCTH K TPYyAYy, OCO3HaHHE IICHHOCTH
MacTepCTBa, TPYIOIIO0UE;
— TOTOBHOCTb K AKTHBHOMU JESATeILHOCTH

TEXHOJIOTUYECKON M COLIMAJIbHOW HaIPABJIEHHOCTH,

CIOCOOHOCTh ~ MHUIMMPOBATH, IUIAHUPOBATH |

CaMOCTOSITEJILHO BBIIIOJIHATD TaKyHO A€ATEIbHOCTD;
— HHTEpeC K pa3inyHbIM cdepam NnpodeccrnoHaTHLHON

JMcUMILIMHAPHBIE Pe3YJbTATHI J0JIKHBI OTPAKATD:
MP6 01. chopMUPOBAHHOCTh TPENCTABICHUHI: O
XMMHYECKOM  COCTaBIAIOUIEH  €CTECTBEHHOHAYYHOMH
KapTUHBl MHUpPA, POJM XUMHUU B TIO3HAHUU SIBICHUU
OpUpPOAbl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€  (DYHKIHMOHAIBHOH  TI'PaMOTHOCTH,
HEOOXOAUMOM IS pEIICHUsS NPAKTHYSCKUX 3aJad H
9KOJIOTHYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

IIP6 02. BiajgeHHME CHUCTEMOM XMMHYECKHX 3HAHUM,

NeSTeIbHOCTH. KOTOpasi BKJIIOYAET: OCHOBOIIOJIAraloNIfe MOHATUS
OBanagenue YHHBEPCAJIbHBIMH yuyeOHbIMHU | 4TOMA, S-, p-, d-371eKTpOHHbIE OPOMTAIM ATOMOB, HOH,
03HABATEIbHBIMH JICHCTBHSIMHE: MOJIEKYJIa, BaJCHTHOCTh, 3JIEKTPOOTPHUIIATEIIHBHOCTD,
a) 0a30BbIE JIOTHYEeCKUEe HeﬁCTBl/lﬂ: CTCIICHb OKHUCJICHUA, XUMHNYCCKaA CBA3b, MOJIb,
—  CAMOCTOSITEILHO dopMyTEpOBaTh | | MOJIIpHAs Macca, MOJIAPHBIA 00BEM, YIIIEPOJHBIN
aKTyaln3upoBaTh TPOOIEMy, paccMmaTpuBath ece | CKCICT, (yHKUMOHANbHAS TPYIINA, PafuKall, H30MEpHs,
BCECTOPOHHE; HU30MEDHI, TOMOJIOTHYECKUN psn, TOMOJIOTH,

b
—  YCTaHaBNMBATh  CYLIECTBEHHBIH npusHak  mym | Y ICBOAOPOIBL — KHCJIOPOA- M a30TCOACPKAIINC
OCHOBAHHMS JUIA CpaBHeHWs, Kiaccubukamuu u | COSTMHEHUS, OMOJIOTMYECKH  aKTHUBHBIE  BEIIECTBA
0GOGIICHIS: (yrmeBoabl, OKUpPBI, O€IKH), MOHOMEp, MOIUMED,

b
_ OUpeNeNsTE  UETH  JIeATeNbHOCTH,  3amapars | CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
[TApaMETPBI H KPUTEPHH HX JIOCTHIKCHIS: COC/MHEHNUS,  KPUCTAIIMMECKas — PelleTKa,  TUIbL
XUMHUYECKHX peakuit (OKHCITUTEITBHO-

— BBISIBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B

BOCCTAaHOBUTENbHBIE, 9K30-U SHIOTEPMUYECKHE,

! OGme pe3ysIbTaThl OCYIIECTBISIOTCS B COOTBETCTBHH C JHYHOCTHBIMH M METanpeaMeTHbIMA pesymsratamu ®IOC COO (ITpukas Muxobpraykn Poccnu ot 17.05.2012 Ne 413
(pemakuust ot 27.12.2023 1.), B popMUPOBAHUU KOTOPHIX YIaCTBYET 001Ie00pa3oBaTeIbHas JUCIIMILTNHA.
? [IMCIMIIIMHAPHBIE Pe3y/IbTaThl OCYIIECTBIISIOTCS B COOTBETCTBHHU C TPEOOBAHMAMH K TIPEAMETHBIM pe3yibratam 6a3oBoro yposus (ITPG), yeranosmenusivua ®IOC COO (Ipukas
Muno6pnaayku Poccun ot 17.05.2012 Ne 413 (pemakus ot 27.12.2023 1.), ¢ coxpaHEHHEM UCXOTHON HyMEpaIHH.
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paccMaTpuBaeMbIX SBJICHUSX,

— BHOCHUTb KOPPCKTUBBI B ACATCIIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB IEJNsM, OIEHUBATh
PHUCKH TIOCIIEACTBHIA JEATCILHOCTH.

0) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

— BJIAJICTh HAaBBIKAMH YYe€OHO-HCCIICIOBATEICKON |
MIPOCKTHOM JIeATEIHbHOCTH, HABBIKAMH DPa3pELICHUS
pooem;

— BBIABJIATH NPUIMHHO-CICACTBCHHBIC  CBS3H W
aKTyaJIM3UpOBaTh 3a/1a4yy, BBIJIBHTaTh THIIOTE3Y €€
peuicHus, HaXoJUuThb APTrYMCHTBI JJIA
JI0Ka3aTebCcTBA CBOMX YTBEP)KICHUH, 3alaBaTh
[apaMeTpsbl U KPUTEPUU PEIICHUS,

— aHAIM3HMPOBATH IMOJYYCHHBIC B XOJC PpCIICHUS
3aJjauu  pe3yJbTaThl, KPUTHYECKU OIICHUBATh WX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh HW3MCHCHHE B
HOBBIX YCJIOBHUSIX;

YMCTDb IIEPCHOCUTH 3HAHKWA B ITO3HABATCIIBHYIO U

MPAKTHYECKYIO 00JaCTH KUZHEIEATEIIEHOCTH.

peakuMu HOHHOro OOMEHa), pacTBOpP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTBL,  BJEKTPOJIUTHYECKAs  AMCCOLUAIIMS,
OKHUCJIMTEIb, BOCCTAHOBUTEIb, CKOPOCTb XHMHUYECKOU
peaxkuuy, XMMUYECKOE PaBHOBECHUE), TEOPUH U 3aKOHBI
(Teopusi  XMMHUYECKOTO  CTPOCHHUS  OpPraHUYECKUX
BeuiectB A.M. bytiepoBa, Teopus 371€KTPOIUTUYECKOM
JMCCOITUAIIHH, MEePUOINYECKUI 3aKOH ..
Meneneesa, 3aKOH COXpaHeHus Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH  S3BIK  XUMHH,
(akTOJIOTUYECKHE CBEACHUS O CBOWMCTBaX, COCTaBe,
HOJy4eHUU M 0€30M1acHOM HCII0JIb30BAaHUM BaXKHEUIINX
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

P66 03. chopmMupoBaHHOCTE YMEHUH  BBISBISTH
XapaKTepHble MPU3HAKM M B3aUMMOCBA3b H3YYCHHBIX
MOHSTUM, MPUMEHSTh COOTBETCTBYIOUIUE MOHATUS IPU
ONMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX H
OpraHUYECKUX BELIECTB U UX MPEBPALICHUI; BBISBISTH
B3aMMOCBSA3b XUMHUYECKHX 3HAaHUN C TOHATUSMU H
IPEICTaBICHUSMH  JPYTHX  €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

IIP6 04. cpopMHPOBAaHHOCTH YMEHHUH HCIOIb30BAThH
HAaUMEHOBAHMUSI XUMHYECKHUX COEIMHEHU
MEXIYHAPOAHOI'O COK3a TEOPETUYECKON U IIPUKIATHON
XUMHUH U TPUBHAJIbHbIE HAa3BaHUS BaKHEUIINX BELIECTB
(9THIIEH, aleTUJIeH, TIULEPHH, (EeHOoN, (pOopMabaeru,
YKCYCHasl KHCJIOTA, TJULWH, YTApHBIN ra3, YIJIEKUCIIbIA
ra3, aMMHUaK, TalleHas H3BECTb, HEraleHass W3BECTb,
MUThEBAs CoOJa M JPYruX), COCTaBIATH (OPMYJIbI
HEOPraHMYECKUX M OPraHUYECKUX BEILIECTB, YPABHEHMS
XUMHYECKMX  peakUud, OOBACHATh MX  CMBICI;
MOATBEPXKJIATh XapaKTEPHbIE XUMHYECKHE CBOMCTBA
BEUIECTB COOTBETCTBYIOIIMMM JKCHEPUMEHTaMU H
3alUCAMH YPABHEHUN XUMUYECKUX PEaKLUM;




IIP6 05. chopMUpPOBAaHHOCTh YMEHHH yCTaHABIMBATH
MPUHAUISKHOCTh  M3YYEHHBIX HEOPraHUYeCKHX U
OpraHMYECKHUX BEUIECTB K OMNpPEIEICHHBIM KijaccaMm H
rpynmnaM COEIWHEHUHN, XapakTepHU30BaTh UX COCTAB U
Ba)KHEIIIME CBOICTBA; OMpENeisTh BUABI XUMUYECKUX
CBA3€M  (KOBaJleHTHasl, MOHHas, MeETaJlJIM4ecKas,
BOJOPOJHAs), THUIMbl  KPUCTAUIMYECKUX  PEHIETOK
BEIIECTB; KIACCUPUIIMPOBATH XUMUYECKHE PEAKIINH;

IIP6 07. chopMUpPOBAHHOCT, YMEHUH IPOBOJIUTH
pacueTel MO XUMHUYCCKUM (QopMyjaM H YPaBHCHHSIM
XUMHUYECKUX PEaKIUi ¢ UCIOIb30BaHUEM (PUINYECKUX
BEJINYMH, XapaKTEepU3YIOIIHNX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0Bema
(HOpMaJIbHBIE YCIIOBHS) I'a30B, KOJIMYECTBA BEILECTBA;
UCIOJIb30BAaTh CHCTEMHBIE XMMHYECKHUE 3HAHUS JUIS

IIPUHATUSA PEUICHUM B  KOHKPETHBIX JKA3HEHHBIX
CUTyalusX, CBS3aHHBIX C  BEIIECTBAMU M  HX
IIPUMEHEHHUEM.

OK 02. Mcnonb3oBaTh
COBPEMEHHEIC
CpeICTBa MOUCKA,
aHaJIN3a U
UHTEPIIpETalUU
uH(pOopMaluu 1
uH(pOpMaIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
npodecCHOHATbHON
e TEIbHOCTH

JIn4HOCTHBIE pe3yJabTaThl JOJLKHBI OTPaKaThb B

YacTH:

HeHHOCTH HAYYHOI'0 NO3HAHHUSA:

— c(pOopMUPOBAHHOCTH MHPOBO33PEHHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKd U OOIIECTBEHHOM MpPaKTHKH,
OCHOBaHHOTO Ha aore KYJbTYD,

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
IIOJINKYJIBTYPHOM MHUPE;

— COBEpILICHCTBOBAaHUE S3BIKOBOM U UYUTATEIbCKOU
KYJIbTYpbl KaK CpEICTBa B3aMMOJICUCTBHUS MEXKIY
JIIOAbMHA 1 ITIO3HAHUA MUpPa.

MeTtanpeameTHsble pe3yJabTaThl J0JKHbBI OTPAXKATh:

OBaanenue YHHUBEPCAJIbHbIMU Y4eOHbIMU

NMO3HABATEJIbHBIMU JAeHCTBHAMM:

B) padora ¢ ungopmanmei:

JucuuiinHapHbie  (MpegMeTHbIE) pe3yJbTaTbl H
JAOJIKHBI OTPaKaTh:

ITP6 06. BiageHHE OCHOBHBIMHM METOAAMM HAy4dHOIO
MO3HAHUS  BEUIECTB M XMMMYECKHUX  SIBJICHUM
(HabnoeHue, U3MEpEHHUE, JKCIIEPUMEHT,
MOJICIIUPOBAHUE);

IIP6 07. chopMuUpPOBAaHHOCTH YMEHUH TPOBOAUTH
pacueTsl MO XUMHUYECKUM (QopMmyjaaM MU YpaBHEHMSIM
XMMHUYECKUX peakIHil ¢ MCIOJIb30BaHUEM (U3NYECKUX
BEJIMYMH, XapaKTEepU3YIOIINX BEIIIECTBA c
KOJIMYECTBEHHOU CTOPOHBI: Macchl, o0beMa
(HOpMaJibHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIECTBA;
UCIIOJIb30BaTh CHCTEMHBIE XMMMUYECKHE 3HAHUS JUIs

IMPUHATHA pemeHm‘/'I B KOHKPETHBIX JKH3HCHHBIX
CUTyalusx, CBA3aHHBIX C BCIICCTBaAaMU u ux
MMPUMCHCHUECM,




— BIIQJICTh HABBIKAMU TIOJYYCHHUS HWHPOpPMALUU U3
WUCTOYHUKOB  PAa3HBIX THIIOB, CaMOCTOSITEIBHO
OCYILECTBIATh MOMUCK, aHAIM3, CHCTEMATHU3AlUI0 H
MHTEPIPETANI0 HHPOPMAIIUK PA3IUYHBIX BUJOB H
(dhopM mpeIcTaBICHHUS,

— CO03/aBaTh TEKCTHI B PA3JIMYHBIX OpPMATAX C YUIETOM
Ha3HA4YeHUs WHQPOPMAIMK U LEJIEBOH ayJUTOpPHUH,
BbIOMpAas ONTUMAIbHYIO (OpMY MPEACTaBICHUS H
BU3YyaJIU3aluH,

— OIICHMBATH JIOCTOBEPHOCTb,
uHbOpMalUK, €€ COOTBETCTBUE
MOpPaJIbHO-3THYECKUM HOpMaM;

BJIAJICTh HABBIKAMU PACIIO3HABAHUS U 3AIIUTHI

uHpopmanuu, nHGOPMAITMOHHON 0€301aCHOCTH

JMYHOCTH.

JICTUTUMHOCTDb
[MpaBOBbIM U

IIP6 08. chopMHpPOBAaHHOCT, YMEHUH IIJIAHUPOBATH U
BBITIOJIHATh XUMHUYECKUN SKCHEPUMEHT (IpeBpalieHust
OpraHMYECKUX BEILIECTB MPH HArpeBaHHUH, MOJIYYCHHE
STUJIEHA U U3YYCHHE €ro CBOMCTB, KauyeCTBEHHbIC
pEeaKiuu Ha aabACTUbl, KpaxMmall, YKCYCHYIO KHCIOTY;
JleHaTypauusi O€JNKOB TIpU HarpeBaHWM, IIBETHBIC
peaxkuuu 6eIKOB; MIPOBOJAUTH PEaKLIMd HOHHOTO 0OMEHa,
ONpEeNIesATh CPely BOJHBIX PACTBOPOB, KaueCTBEHHbBIC
peakiuu Ha cynbdar-, KapOoHaAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHMSI; PeIIaTh SKCIEPUMEHTAIbHBIC 3a/1a41
o teMaM "Metamisl" u "Hemetamnel") B COOTBETCTBUN
C MpaBUJIaMU TEXHUKH O€30MaCHOCTH IIPHU OOPAICHUH C
BelleCTBAMH M JTAOOpaTOpHBIM  000PYAOBAHUEM;
MIPEACTABIISITH PE3yIbTaThl XUMUYECKOTO IKCIIEPUMEHTA
B ¢opMe 3amucu YpaBHEHUU COOTBETCTBYIOLIUX
peakiuii 1 (HOPMYJIUPOBATH BBIBOJBI Ha OCHOBE JTHX
pe3yIbTaToB;

I1P6 09. chopMupOBaHHOCTH YMECHHSI aHATTM3UPOBATH
XUMUYECKYI0 HH(POPMAIIHIO, TIOJTy4aeMyI0 U3 Pa3HbIX
HUCTOYHUKOB (CpeACTB MacCOBOM MH(OpMAIINH, CETh
WNutepuer u apyrue).

OK 04. DddexTrBHO
B3aMMO/IEIICTBOBATH U
pabortarth B
KOJIJIEKTHBE U
KOMaH/Ie

JInuyHOCTHBIE PE3YyabTATHI JAOJLKHBI

JacTu:

rPaKAaHCKOT0 BOCIIUTAHMS:

— TOTOBHOCTh BECTH COBMECTHYIO J€ATEIbHOCTH B
MHTEpecax rpakJaHCKOT0 O0IIecTBa;

— YyYMEHHE B3aUMOJICHCTBOBaTh C  COIUAIBHBIMHU
WHCTUTYTAaMH B COOTBETCTBHM C WX (YHKIUAMH U
Ha3HAYCHHUEM.

MeTtanpeaMeTHbie pe3yJIbTAThI J0JIKHBI 0TPAXKATH:

OBi1ajieHHe YHHBEPCATbHBIMH KOMMYHUKATHBHBIMU

AefiCTBUAMU:

0) coBMecTHas 1eSITeJIbHOCTD.

— IOHHMAaTh H  HCIOJIb30BaTh

oTpa:kaTth B

IPEeUMYIIEeCTBa

JucuMmiimHapHble (NMpeaMeTHbIE) pe3yiabTaTbhl H
JAOJIKHBI OTPaKATh:

I1P6 08. chopmMupoBaHHOCTH YMEHHI MIIAHUPOBATH U
BBITOJIHATh XUMUYECKUI IKCIIEPUMEHT (IIPEBPALLEHUS
OpraHNYEeCKHX BEIIECTB IIPU HaIrpEBaHUH, IOJy4YECHHE
JTUJICHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBCHHBIE
peakIyM Ha alibIErUabl, KpaxMall, YKCYCHYIO KHCIIOTY;
JIeHaTypanus OeIKOB MPU HarpeBaHUH, [[BETHbIE
peakiuu 0eIKOB; MPOBOANTH PEAKITMH HOHHOTO OOMEHa,
OIIPENENATh CPENY BOAHBIX PACTBOPOB, KAYECTBEHHBIE
peaxkiuu Ha cynbdar-, kapOoHaT- U XJIOPUA-aHUOHBI, Ha
KAaTHOH aMMOHMUS; PEIIaTh SKCIIEPUMEHTAJIBHBIE 3a/1a41
o reMaM "Meramnsl" 1 "HemeTansl") B cOOTBETCTBUU




KOMaHJIHOW U UHJIMBUyaIbHOU paboThI;

— TMpPUHUMATh 1M  COBMECTHOM  JESATEIbHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH JICUCTBUS 110 €€
JNOCTHUKEHHUIO:  COCTaBJATh  IUIAaH  JCWCTBHIA,
pacnpeiensaTb poju C y4eTOM MHEHUN YYaCTHUKOB
00CyXIaTh pe3ybTaThl COBMECTHOM PabOTHI.

OBiaseHue YHUBEPCAIbHBIMU  PeryJasTHBHbBIMH

JeHCTBUSIMU:

I) IPUHATHE Ce0s1 M APYTUX JIdei:

— TpPUHAMATh MOTUBBI M apryMEHTHI APYTUX JIOZCH
[P aHAJIN3e Pe3yIbTaTOB ACSITENbHOCTH;

— TIpPU3HaBaTh CBOE MPaBO W MpPaBO APYTHUX JOJIEH Ha
OIUOKHU;

pa3BUBATH CIIOCOOHOCTH NOHUMATh MUP C TTO3UIHH
JPYTOro YeI0BeKa.

C IpaBUJIaMU TEXHUKU O€30MaCHOCTH MPHU OOPALEHUH C
BEIIECTBAMHU U JIA0OPaTOPHBIM 000PYOBAHUEM;
MPEJICTaBIIATh PE3YJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA
B (hopMe 3arucu ypaBHEHUI COOTBETCTBYIOIIUX
peaxiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX
pE3yJIbTaTOB.

OK 07.
CopeiicTBOBaTh
COXPaHEHHIO
OKpY>Karolleu Cpeibl,
pecypcocOepexeHHIo,
IPUMEHSTH 3HaHUA 00
U3MCHCHHUHU KJIMMAaTa,
TIPUHITUITBI
OepexIINBOTO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBAThH B
Ype3BbIUATHBIX
CHUTYaIHIX

JInuyHOCTHBIE pe3yabTaThl AOJLKHBI OTPAKATHL B

4acTu:

IKOJIOTHYECKOr0 BOCIIMTAHUSA:

— C(pOpPMHUPOBAHHOCTb  HKOJIOTUYECKON  KYJIBTYBI,
IIOHUMAaHNE BIMSHHS COLMAJIBbHO-D)KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLUAIBHOU
Cpelpl, OCO3HaHME  IJI00AJIbHOTO  XapakrTepa
HKOJIOTUYECKUX MPOoOIIeMm;

— IUJAHUPOBaHUE M OCYLIECTBICHUE JECUCTBUH B
OKpYy)Kalolllel CpeAe Ha OCHOBE 3HAHUS IeNei
YCTOWYUBOI'O Pa3BUTHS YEJIOBEYECTBA;

— AKTMBHOE HEINpUATHE JIEUCTBUH, MPUHOCIIINX BPEX
OKpY>KarollEen cperie;

— yMeHue MIPOTHO3UPOBAThH HeOJIaronpusITHbIE
9KOJIOTUYECKHE TOCIEACTBUS IPEAITPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALLATh UX.

MeTtanpeameTrHsblie pe3yabTaThl J0JKHBI 0TPAXKaTh:

Osuanenue YHHBEPCAJIbHBIMH Y4eOHBIMH

M03HABATEJbHbIMH ICHCTBUSIMH

JucuuiuimHapHble (NMpeaMeTHbIE) pe3yabTaTbl H
JAOJIKHBI OTPaKATh:

IIP6 01. chopMUPOBAHHOCTH MPEIACTABICHUN: O
XAMHYECKOW  COCTAaBIISIONIEH  €CTECTBEHHOHAYYHOWU
KapTUHBl MHpPA, POJM XUMHUU B TIO3HAHUU SIBIECHUU
IpUpOAbl, B (OPMUPOBAHUM MBIIUIEHUS U KYJIbTYPHI
JUYHOCTH, €€  (YHKUMOHAIbHOM  TPaMOTHOCTH,
HEOOXOIUMOM NIl pelIeHUs] MPaKTHYEeCKUX 3a1ad U
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cpenie;

ITP6 10. chopMupoBaHHOCTH YMEHUI COOIIOATD
IIpaBHJIa HKOJIOTUYECKH 11eJIeCO00pa3HOro NOBEICHUS B
OBITY U TPY/IOBOM JAEATEIBHOCTH B IIENSAX COXPAHEHUS
CBOETO 3/I0POBBS M OKPY’KAIOIIEH MPUPOTHON CPEJIbI;
YUUTBIBaTh ONIACHOCTb BO3/IEHCTBHS HA KUBBIE
OpraHU3Mbl ONPEEIICHHBIX BEIIECTB, TOHUMAsi CMbICIT
MOKa3aTesl MPeAeIbHON JOMMYCTUMON KOHIIEHTPALMH.
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B) pabora ¢ ungopmanmeii:

UCTIOJIB30BaTh CPEICTBA HH(POPMAITMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUI B pELLICHUH
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allUOHHBIX
3aj1au ¢ coOMI0iIeHueM TpeOOBaHUI SPrOHOMUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeHms,
IPaBOBBIX U ITUYECKUX HOPM, HOPM HH(POPMALIMOHHON
0€30MaCHOCTH.

ITIK
dopmMHpoOBaThH
OyXrajTepcKyro
(¢punancoBym0)
HaJIOTOBYIO
OTYETHOCTD

2.2.

CO3/1aBaTh TEKCThl B pa3iMuyHbIX (hOpMaTax C y4yeTom
Ha3HAueHUs WHPOPMALMM W LEJNEeBOH ayJUTOpHUH,
BbIOMpas ONTUMalbHYIO (OpMYy TMpPEICTaBICHUS U
BU3YaJIU3aIHH;

- OLIEHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTb
UH(POpPMAIINH, €€ COOTBETCTBHE IMPABOBBIM M MOPAJIBLHO-
THUYECKUM HOpMaMm; - HCHOJIb30BaTh  CpEACTBA
UH(POPMALMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJIOTUI
B pEIIEHUH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX U
OpraHM3alMOHHBIX 33/1a4 C COOJIIOZCHUEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKH  OE30MacCHOCTH, TUTUEHBHI,
pecypcocOepexeHns, TMPaBOBBIX M ATHYECKUX HOPM,
HOPM HH(}OpMaIIMOHHON 0€30IacHOCTH;

- BJAIeTh HAaBBIKAMHM DPACMO3HABAHWUS W 3alIHUTHI
uHpopManuy, UH(POPMAITMOHHON 6e30macHOCTH
JMYHOCTH;

- yMEHHE  IPOrHO3UpPOBaTh
HKOJOTUYECKUE  IOCIEACTBUS
JEHCTBUM, IIPEAOTBPAILATh UX;

- pacIIMpeHHe OIbITa JEATEILHOCTH HSKOJIOTHYCCKOM

HeOIaronpusTHhIE
IPEATPUHUMAEMBIX

HANPaBIIEHHOCTH; - OBJNAQJICHHE HAaBBIKAMHU Y4YeOHO-
WCCIIEIOBATENIbCKOM,  MPOEKTHOM M COIMAJIbHOH
JIeITEeIILHOCTH.

- yMeTb  coOmogaTh ~ OpaBWiIa  AKOJIOTMYECKU
1IEJIECO00PA3HOTO TOBEICHUS B OBITY W TPYIOBOH
JIeATEIbHOCTH B LIEJISIX COXPAHEHUsl CBOErO 370pPOBbs U
OKpYXaIoIel  IPUPOIHOU cpenbl; YUYUTHIBATH
ONaCHOCTh ~ BO3JCMCTBUS HA JKUBbBIE OpPraHU3MBbI
ONPEAEIICHHBIX BEIIECTB, MOHUMAsl CMBICT MOKa3aTems
MpeAEIbHON JOIYCTUMOM KOHLEHTPALUK;

- YMETh MPOTHO3UPOBATh, AHAIUZUPOBATH U OLICHUBATH
C TIO3UIUI PKOIOTUYECKON 0€30MacHOCTH MOCIEACTBUS
OBITOBO W TPOU3BOJACTBEHHOM  JIEATEIBHOCTH
YeloBeKa, CBSA3aHHOW C TiepepaboTKOl  BEIIeCTB;
WCIOJIb30BaTh TOJYYEHHbIC 3HAHHUS JUISl TMPUHITHS
IPaMOTHBIX ~ pelleHudl  mpoOieM B CHUTYalusx,
CBSI3aHHBIX C XUMHEMN.
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OcBoenue copaepxanus 001meoOpa3oBaTenbHOr aucUIIMHbl  «OVYII.12
Xumus» obecrieunBaeT JOCTUKEHUE CTYJEHTAMH CJICIYIOIIHNX PE3YyIbTaTOB:

JIngyHOCTHBIE PE3ybTAaThl OCBOCHHS JIOCTUTAIOTCS B €IUHCTBE Y4EOHOU U
BOCIIUTATEIBHOM  JIESITEIBHOCTH B  COOTBETCTBHHM C T'YMAHUCTUYECKUMHU,
COITMOKYJIbTYPHBIMHM, JTyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH W  HjcajlaMu
POCCHUHCKOTO T'pakJIaHCKOTO0 OOIeCcTBa, MPHUHATHIMA B OOIIECTBE HOpPMaMU H
MpaBWJIaMH  TOBEJCHHUS, CHOCOOCTBYIOIIMMU  IIpoIleccaM  CaMOIIO3HAHUS,
CaMOPa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0YYAFOIIIHXCA.

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS TMpeaMeTa «XUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEILHON M TMPAKTHYECCKOW EATEITHLHOCTH
OOyYaroIMXcs M0 peaju3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
YaCTH:

1) rpa’kIaHCKOTO BOCIIUTAHHUS:

OCO3HaHMSI  OOYyYAIOIUMHUCSA  CBOMX  KOHCTUTYIMOHHBIX TIpaB U
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U IIPABOIOPSIKY;

IpEACTaBICHUS O COIMAJbHBIX HOPMax M IIpaBUJIaX MEXKIMYHOCTHBIX
OTHOIIICHHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON JEATEIbHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYCOHBIX M IMO3HABATEIBHBIX 3a/]a4, BBIMOJHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPUHUMATh MOTHBBI, HAMEPCHHs, JIOTUKY H
apTyMEHTBI IPYTUX MPU aHAIN3E PA3IUIHBIX BUIOB YICOHO! ACSITEIBHOCTH;

2) MaTpuOTHIECKOTO BOCTIMTAHMUS:

IICHHOCTHOTO OTHOIICHHWS K HWCTOPHUYECKOMY ¥ HAyYHOMY HACJICIHIO
OTE€UYCCTBECHHOMN XUMUM;

YBOXEHUS K TPOIECCY TBOpUYECTBA B OOJACTH TEOPUHM M TPAKTHIECCKOTO
MPUMCHECHHUSI XMMHUH, OCO3HAHUS TOTO, YTO JOCTI)KCHHS HAyKH €CTh Pe3yibTaT
JUTUTEIbHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSTHHOT'O TPYy/a YYEHBIX U IPAKTUKOB;

MHTEpeca W TO3HABATCIBHBIX MOTHBOB B IIOJYYEHHH W TOCJICAYIOIIEM
aHajau3e MH(PpOpMAIMK O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBECHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHHMS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIEC C XUMHUYECCKUMU SBIICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh Ha MOPAJIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEACHUEC M TOCTYIKH CBOWIX TOBApHIICH C
MO3UIIMKA HPABCTBCHHBIX M TIPABOBBIX HOPM W OCO3HAHUE IIOCJICACTBHI ITHX
MOCTYIIKOB;

4) popmupoBaHUS KyIbTYPHI 30POBBS:

MMOHUMAaHUS IIEHHOCTEH 3I0poBOro M Oe3omacHOro oOpas3a JKH3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;
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coOmro/ieHrss TpaBwil 0e30macHOro0 OOpalieHus ¢ BEMIECTBAMU B OBITY,
MTOBCETHEBHOM KU3HU U B TPYJIOBOM NEATEIbHOCTH;

NOHUMAHHS L[IEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCIEACTBUN U HENPUITHUS BPEAHBIX MPUBBIYEK (YMOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyZOBOTO BOCITUTAHUSL:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEeATEIbHOCTH, OOILIECTBEHHO IOJE€3HOM, TBOPYECKOM MW  APYIHMX BHJAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTME B PEIICHUU MPAKTUYECKUX 3ajad
COI[MAILHOM HAMPABJICEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

WHTEpeca K MPaKTUIECKOMY M3YUYEHHUI0 TPodeccuii pa3muaHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUIN 110 XUMHUH;

YBa)XXEHHUS K TPYAY, JIOJAM TPyJa U Pe3ybTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMUBUAYaJIbHOW TpacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
oTpeOHOCTEH 00I11eCTBa;

6) PKOJIOTUYECKOTO BOCTIUTAHUS:

AKOJIOTMYECKHU 11€JIECOO00PA3HOr0 OTHOUIEHUSI K TMPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MMOHMMAaHUSl TJI00AILHOTO XapakTepa 3KOJIOTHYECKHX MpOoOIeM, BIMSHUS
HKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MIPUPOITHON U COLIMATIBHOM CPEIbI;

OCO3HaHUSI HEOOXOJUMOCTH HCHOJb30BAHUS JOCTIKCHUN XUMHUU IS
pelIeHrs BOMPOCOB PalMOHAIBLHOTO IPUPOIONOJIH30BAHNS; AKTUBHOTO HENPUSITHUS
JEUCTBHUM, NPUHOCAIIMX BpEJ OKPYXKarolled NPUPOAHOM Cpene, YMEHHUS
MPOTHO3UPOBATh HEeOIaronpusiTHbIC HKOJIOTUYECKHUE MOCJEACTBUSA
MPEANPUHUMAEMBIX IEUCTBUN U PENOTBPALIATh UX;

HaJMYUs PA3BUTOTO FKOJIOTHYECKOTO MBILIEHUS, SKOJIOTMYECKON KYIbTYPBbI,
onbITa NEATEeIIbHOCTH HKOJIOTUYECKON HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIOCOOHOCTH U yMEHUS AaKTUBHO NIPOTHUBOCTOSITH HJIEOJOTHUU
xemodoouu;

7) IEHHOCTH HAyYHOT'O MO3HAHUS:

chopmupoBaHHO€™ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAHMS CHeUUPUKHM XUMHUU KaK HayKd, OCO3HaHUs €€ pojau B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeCTaBIeHusT 00 OKPYXKArOIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJIeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHH JUIsi COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOMl pOJIK B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aIbHBIX TpoOsieM
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YCTOMYMBOI'O Pa3BUTHUS YEIOBEYECTBA - CHIPHEBOM, YHEPIrETUUYECKOM, MUILEBOU U
HKOJIOTUYECKON O€3011aCHOCTH, B Pa3BUTUU MEIULMHBI, 00ECHEYEHUU YCIIOBUMN
YCIEWHOr0 TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HM KaXKIOro 4ieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB
NO3HAHM, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTU HUCIOJIb30BaTh
[OJTy4yaeMble 3HAHUA I aHAIM3a U OOBSICHEHMSI SBJIICHUN OKPY’KaOIEro MUpa U
IPOUCXOSIINX B HEM NU3MEHEHUHN, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAy4yHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C MENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJb30BaTh XUMUYECKHWE 3HAHUSA IS
peleHus: mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIIHAX;

MHTEpEeCca K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESTEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENpPEepPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

UHTepeca K 0COOEHHOCTSM TpyZAa B pa3IMUYHBIX cepax npodeccuoHaIbHOMI
NEATEIIBHOCTH.

MertanpeameTHble pe3yabTaTbl OCBOCHHsI YU4EOHOTo MmpenMera «XUMHs» Ha
YPOBHE CpeHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHPOBAHHUS  MHUPOBO33PEHUS  00yYaroLIUXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroLUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
polecc, CUCTEMA, HayYHbIA (aKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOJEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);

yHHUBepcaibHble YdeOHble NeHCTBUS (I103HABATEIbHbIE, KOMMYHUKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue GyHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAJILHOW KOMITETEHITUN 00YYarOIIIXCs;
CIIOCOOHOCTH oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MertanpeaMeTHbIE PE3yJbTaThl OTPAXKAIOT OBJAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
NIEUCTBUSIMHU.

OBnajieHre YHUBEPCATbHBIMU YY€OHBIMU MTO3HABATEILHBIMU JEHCTBUSIMU:

1) 6a3oBbIe JIOTMYECKUE TEUCTBUS:

CaMOCTOSITENIbHO  (popMyIMpOBaTh M aKTyaJu3UpoBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeaesaTh IeNU JEATEIbHOCTH, 3a7aBas IMapaMeTpbl U KPUTEPUH HUX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIbHOCTHU C ITOCTABICHHBIMU 1EISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHMM MPUEMBI JIOTMYECKOTO MBIILICHUS -
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHSITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBJICHUM;
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BbIOMpaTh OCHOBAHHA M KpPUTEPUHM s KiIacCU(PUKAIMM BELIECTB U
XUMHUYECKUX PEaKIil;

yCTaHABJIMBATh IMPUYMHHO-CJIEJICTBEHHBIC CBS3M MEXKIYy H3Yy4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXKICHUS (MHAYKTUBHBIC, JACAYKTHBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKIIOUCHUS;

MPUMEHSTH B MPOIlecce MO3HAHUS, UCTIOIb3yEMbIE B XUMHUH CUMBOJIINYECKUE
(3HAKOBBIEC) MOJIENH, IPEOOPA3OBHIBATH MOJICIBHBIC MTPEICTABICHUS - XUMUUECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peaKuuu - TpU pPEIICHUM Y4YeOHBIX MO3HABATENbHBIX M TMPAKTUYECKUX 3a]ad,
NPUMEHATHh HAa3BaHHBIC MOJEIIbHBIC MPEICTABICHUS VISl BHISIBICHUS XapaKTePHBIX
MPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMHUECKUX PEaKIIUA.

2) 6a30BBIE UCCIIEIOBATENBCKUE JCHCTBUS:

BJaJIeTh OCHOBAMU METOJIOB HAyYHOTO MO3HAHHS BEILECTB U XUMHYECKHX
peakuuii; (GopMynIupoBaThb LEIUM M 33Ja4d  HUCCIEJOBAHMS, HCIIOJIb30BATh
IIOCTABJICHHBIE M CaMOCTOSITENIBHO C(OPMYIMpPOBAHHBIE BOMPOCH B KAaueCTBE
MHCTPYMEHTA MO3HAHMUS M OCHOBBI JJIsi (DOPMHUPOBAHUS TMIIOTE3BI MO IPOBEPKE
MPaBUILHOCTH BBHICKA3bIBAEMBIX CYXKJICHUIA;

BJQJICTh HaBbIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS W  IPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOaTh 32 XOIAOM
mporecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0 pe3ynbTaT, (opMyIHpoBaTh
000OIIIeHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHN,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHUUYECKOHM HCCIEAOBATEIbCKOM M MPOEKTHOM
JESITEIbHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
NOUCKY METOJIOB PpELICHUS TNPAaKTUYECKUX 3a4ad, MPUMEHEHHUIO pPa3IUYHBIX
METOJIOB IMO3HAHUSI.

3) pabora ¢ unpopmarimeii:

OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHHKAX HHPopManuu (Hay4dyHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MPEICTaBIICHNUS, KPUTHYECKU OLICHHBATH eé JOCTOBEPHOCTD U
HEMPOTHUBOPEYHBOCTH;

dbopMyTUpOBaTh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOMABI MPH TIOUCKE H
orbope wHPOpMALMK, HEOOXOAMMOW [UIsI BBIMOJHEHWS YYEOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT KCIOIB30BaHUS HWH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJOTHHA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMPATh  ONTHUMAJIBHYIO  (OpMy  MpeACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAYUYHBIM S3bIK B KayecTBE CpEACTBA MpH padore ¢
XUMHYECKOM HMH(popManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;
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UCIIONIb30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HarJIsJHOCTH.

OBnaseHne yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYX/1aeMOI TEMBI B XOJ€ JUaJIora U/Uiu
JUCKYCCUM,  BBICKAa3bIBaTh  MJeH, (OPMYJIHpPOBaTb CBOU  INPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NPEAJIOKEHHOM 3a/1a4u;

BBICTYIaTh C IPE3EHTAllME pe3yJbTaTOB I03HABATEIBHON AESTEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKON PabOThI MO HCCIEIOBAHUIO CBOKCTB
U3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATh BBHIBOIbI
10 Pe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBnazieHNe YHUBEPCATBHBIMU PETYJIATUBHBIMU IEUCTBUSIMU:

CaMOCTOATENIBHO IUIAHUPOBaTh M OCYIIECTBISATH CBOK ITO3HABATEJIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/IaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Hauboee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH JESITEIIBHOCTH HAa OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

[IpeameTHble peE3ynbTaTbl OCBOECHHS MPOrpPaMMbl CPEIHEro  OOIIEro
oOpa3oBaHUs MO XMMHHM Ha 0a30BOM YPOBHE OPUEHTHPOBAHBI Ha OOECIIEUECHHE
PEUMYIECTBEHHO 001Ie00pa30BaTeIbHON W OOIIEKYJIBTYPHOM MOATOTOBKHU
oOyuaronuxcs. OHHM BKJIIOYAKOT ClHeUUPUUECKHEe Ui Y4YeOHOro mpeamera
«XUMHS» HaydyHble 3HAHUS, YMEHUS M CIOCOOBI JEUCTBUIl 1O OCBOEHUIO,
MHTEPIPETAlY U IPeoOpa30BaHUIO 3HAHUN, BUABI ACSITEILHOCTU MO MOITYYECHUIO
HOBOI'O 3HaHUS M MPUMEHEHHUIO 3HAHUNA B Pa3IMYHBIX YUEOHBIX U PpeaJbHBIX
KU3HECHHBIX CHUTyalUsiX, CBS3aHHBIX C XWMHEW. B mporpamme mno xumuu
IIPEIMETHBIE PE3YJIBTATHI IIPEICTABIEHBI 110 TOJAM U3YUCHHUS.

K koHmy oOydeHus TmpeaMETHblE pe3ylbTaTbl OCBOEHUS  Kypca
«Opranudeckas XuMus» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUH O XUMHYECKOM  COCTaBIISIOISH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, pOJIM XUMHUU B TIO3HAHUU SIBICHHU
npupoAsl, B (QOPMUPOBAHMM MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(yHKUIHMOHATBHOM TPAMOTHOCTH, HEOOXOIMMOM AJI pElIeHUs] TPAKTUYECKUX 3aa
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIa/ICHUE CUCTEMOW XUMUYECKUX 3HAHUN, KOTOpas BKIIOYAET:

OCHOBOITOJIATAKOIINE MOHATHA (XMMUYECKHI 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BEpHyTas M COKpalEHHas), MOJb, MOJIIpHAs
Macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHANbHAs TpYIIIa,
paauKai, U30Mepus, U30MEPBI, TOMOJIOTUYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ M Aa30TCOJAEpXkAIIME COEAMHEHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
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3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
opranndeckux BemiectB A.M. ByTiepoBa, 3aKoH coOXpaHEeHHUs! MacChl BEIIECTB);

3aKOHOMEPHOCTHU, CHMBOJINYECKUI A3bIK XUMUU;

MHUPOBO33PEHUYECKHUE 3HAHMS, JISKAIINE B OCHOBE IMTOHUMAHUS TPUYUHHOCTU
U CUCTEMHOCTH XMMHYECKUX SIBJICHUH, (PaKTOJIOTHYECKHUE CBEJACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH M O€30MaCHOM HCIOJIb30BAaHUU BAKHEUIIUX OPraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM €SI TEILHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHBIE MPU3HAKH TOHATHMA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHUS HPU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUU HMCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY IS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHON)
dbopMya OpraHMYECKHX BEIIECTB W ypaBHECHUH XUMHYECKUX PEAKIUH,
M3TrOTaBIIMBaTh MOJIETU MOJIEKYJ OPTaHMYECKHX BEUIECTB I WILTIOCTPAIlUU HX
XUMHYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABJIMUBATH MPUHAJICKHOCTh HU3YUYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINPEIEIEHHOMY
KJIAcCy/Tpynne CcoequHeHuN (yrieBOJOPOAbl, KHUCIOPOJ U a30TCOJECpIKalue
COCIMHEHUSA, BBICOKOMOJIEKYJIAPHBIE COEOUHEHHMS), JlaBaTh WM HAa3BaHUS IIO
cuctematudyeckoit HomeHkiarype (IUPAC), a Takke NpUBOJIUTH TPUBHAIIbHBIE
Ha3BaHUS OTACJIBHBIX OPraHUYECKUX BEUIESCTB (ITUJICH, MPOIMUJICH, alleTHIICH,
ATUJICHTJIMKOMb, TIULEepUH, (eHol, (hopManbaeruj, areTaibIAerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIi0JI03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEACNSITh BHUABI XHUMHUYECKOW CBS3U B
OpTraHUYECKUX COCIUHEHUSX (OIMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHHUSI TPUMEHSATH TIOJIOKCHHUS TEOPHUH CTPOCHHUS
opranndeckux BemiecTB A.M. byTtiepoBa 1151 00bICHEHHs] 3aBUCIMOCTU CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOPMHUPOBAHHOCT, ~ YMEHUW  XapakTEepU30BaThb  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIUYHBIX MPEICTABUTENICH pPa3THMYHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, ATaH, ATUJIEH, MNPOIWIICH, AlETUJICH,
Oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STHJICHIIHKOJIIb,
TJIMIEPUH, (PEHOJI, alleTalbJIeTU/l, MypaBbUHAsI U YKCYCHasi KUCIIOTHI, TJIIOKO03a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
HCIIOJI30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh UCTOYHUKH YTIIEBOJOPOTHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CHIOCOOBI WX TMepepaboTKU U
MPAKTUYECKOE TMPUMEHEHHE TPOAYKTOB TMepepaboTku; CchHOPMHUPOBAHHOCTH
YMEHUN TPOBOAUTH BHIYUCIICHHS 10 XUMHUYECKUM ypaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BENIECTBA WM MPOAYKTa PEaKIUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN );

c(hOpPMHUPOBAHHOCTh YMEHUW BIIAJIETh CHUCTEMOW 3HAHWUM 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUs, UCIOJIb3YEMbIX B XMMUU MPU W3YUYEHHUU BEUIECTB U
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XUMUYECKUX SBJICHHUN (HaOII0IeHNEe, N3MEPEHUE, SKCIIEPUMEHT, MOJISTIMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS Uil NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJI0/IaTh MTpaBUiIa MOJb30BAHUS XUMUYECKOM
NOCYJIOM W J1TabopaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATh W BBIMOJIHATh XUMHUYECKHM
AKCHEPUMEHT (TIpEeBpalEHUs] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMU OPraHUYECKUX
BEILIECTB, JIeHATypalus OCJIKOB NMpPU HArpeBaHUU, I[BETHBIC PEAKIMU OEJIKOB) B
COOTBETCTBUM C TPaBWIAMU TEXHUKA OE30MaCHOCTH TMpU OOpalIeHUHd C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYJOBaHUEM, MPEJCTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKCH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpPMHUPOBAHHOCTh YMEHUM KPUTUYECKU aHAIM3UPOBATh XUMHUUECKYIO
uHOpMAIUIO, TMOJy4aeMyl) U3 pPa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHET U Apyrux);

c(hOPMHUPOBAHHOCTh ~ yMEHUH  COOJIOJATh  TIpaBWjIa  JKOJOTHYECKH
L€JI€CO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOH JEATEIBHOCTH B LEIAX
COXpPAHEHMSI CBOETO 3/IOPOBBbS U OKpPY)KAIOIIEH MNPUPOJHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIIECTB, TNOHMMAas cmbica mnokazarens [IJAK (mpenensHO — momycTUMOM
KOHIICHTpAI[MK), TOSICHATh Ha  MpUMEpax  CHOCOObl  yYMEHBIICHUS U
MpEeAOTBPAICHUSI UX BPEHOTO BO3/CHCTBUS HA OpTraHU3M YEJIOBEKA;

JUTIsl 00YYalOIUXCSl C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3JI0POBbS: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMHUUYECKHUX SIBICHUM;

JUISL CIIETIBIX M CIA0OBUASIIMX OOYyYarolIuXcs: yMEHHE HCIOJIb30BaTh
penbeHO ToueuHyr cucTteMy oOo3HaueHui JI. bpaiins njis 3anmucu XUMMHAYECKUX
dbopmy.

K xoHiy oOydeHusi mpeIMeTHbIE Pe3yJbTaThl OCBOCHUSI Kypca «OOmas u
HEOPTaHUYECKasi XUMUS» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJU XUMHHM B TIO3HAHUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U IPUPOTHOM
cpexne;

BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpAasl BKJIKOYACT:

OCHOBOTOJIAraloIIre MOHATUS (XUMUYECKUI AJIEMEHT, aTOM, U30TOI, S-, P-,
cl- smexTpoHHBIE OpOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasi CBA3b
(KOBaJIeHTHAs, MOHHAS, METAJNINYECKas, BOJIOPOIHAS ), KPUCTAJUIMYECKAS PEIIETKA,
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TANBI XUMHWYECKUX  PEAKUHM, PpacTBOp, JJIEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,
AJEKTPOJIUTHYECKASL JIUCCOLMALMSA, OKHUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHUYECKOUN peakinu, XUMUYECKOE PABHOBECHE);

TEOPUU M 3aKOHBI  (TEOpPHUS  BJICKTPOJIUTUYECKOM  JIMCCOIMAIUH,
nepuoanueckuil 3akoH J[.MI. MeHneneeBa, 3aKOH COXpaHEHMs] MAcCChl BEILECTB,
3aKOH COXPAaHEHUsS] U TMPEBpAIllCHHs] SHEPrHUM MPU XUMHUYECKUX PEaKIMIX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU $3bIK XHWMHHU, MHUPOBO33PEHUYECKUE 3HAHU,
JeXalue B OCHOBE NOHMMAHWsS NPUYMHHOCTH M CHCTEMHOCTH XMMHUYECKHX
SBIICHUM, (PAKTOJNOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBE, MOIYYCHHH U
0€30MacHOM HCIIOJIb30BAHUM BAKHEHIIMX HEOPTaHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHUIl BBIABIATH XapaKTepHbIe MPU3HAKUA TOHSITHIA,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NMOHATHA IPHU
ONMCAaHUN HEOPIaHWYECKUX BEILECTB U UX IPEBPALICHUM;

c(OPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YPaBHEHHMM XUMHUYECKHUX pEaKUuH,
cucremarnyeckyro HomeHknarypy (IHPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOpPraHWYECKUX BelecTB (yrapHblii ra3, YIJIEKMCIbIM ra3, aMMHakK, ram€Has
U3BECTb, HETaLIEHAs! U3BECTh, IUTHhEBAS COMA, TUPUT U JIPYTHE);

COPMUPOBAHHOCTh YMEHUN  ONPENENATh BAJEHTHOCTb U  CTENEHb
OKHCJICHHSI XMMUYECKUX JJIEMEHTOB B COCAMHEHHUSAX PA3JIMYHOTO COCTaBa, BUL
XUMHUYECKON CBSI3M (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas, BOJAOPOJHAs) B
COEJIMHEHHUSAX, TUIl KPUCTANIMYECKON PEETKH KOHKPETHOIO BEIIECTBA (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAsI, METaJUIMYECcKasi), XapakTep CpeAbl B BOJHBIX PacCTBOpPAX
HEOPraHUYECKUX COCTMHEHUI;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneIéHHOMY KJaccCy/TpyIie
COEIMHEHHUN (TPOCThIE BEIIECTBA - METAUIBI U HEMETAJUIbI, OKCHJIbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUI pacKpbIBaTh CMBICI MEPUOJUYECKOTO 3aKOHA
HAN. MenneneeBa W AEMOHCTPUPOBATH  €r0  CUCTEMATU3UPYIOIIYIO,
OOBSCHUTETFHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JJEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKMX 0JJEMEHTOB 1-4 mnepuonoB Ilepnoanyeckoil cCuCTEMBI
xumudeckux sjemeHToB JI.M. MeHaeneeBa, MCHOIb3yS MOHATHS «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
1o nepuonaMm u rpynnam [leppoandeckoit cucTeMbl XUMUYECKUX diieMeHTOB [[. 1.
Mengeneena;

cOpPMUPOBAHHOCTh YMEHHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIME
XMMHYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPXKAATh CYLIECTBOBAHME T'€HETUYECKOM CBSA3M MEXKAY HEOPraHWYECKUMHU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHUS KJIaCCU(UIUPOBATh XUMHUUECKHE PEAKIUU 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BEIIECTB, TEIJIOBOMY
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ahdexTy peaknuu, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS SJEMEHTOB, 0OpaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(hOPMUPOBAHHOCTh YMEHUN COCTABIISITH YPABHEHHS PEAKIUN DPa3IUUHbBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKIIMU UAYT O KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUU MPOBOAWTH PEAKUUU, MOATBEPKIAIOIINE
KAueCTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BEIIECTB, pPAcloO3HaBaTh
OTIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTaHMUYECKUX
BEILECTB;

cOpPMUPOBAHHOCTh YMEHHI  pacKpblBaTh CYIIHOCTb OKHCIHMTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

chOPMUPOBAHHOCTh ~ yMEHHMHA  OOBSCHATH  3aBHCHUMOCTH  CKOPOCTH
XUMUYECKOM peakiuu OT pPa3JudHbIX  (AKTOPOB; XapakTep CMEIICHUS
XMMHUYECKOTO PAaBHOBECUS B 3aBUCMMOCTH OT BHEIIHETO BO3AEUCTBUA (MPUHLUI
Jle laTenne);

c(OPMUPOBAHHOCTh YMEHUW XapaKTEpU30BaTh XHWMUYECKUE IPOLECCHI,
JeKale B OCHOBE IPOMBIIUIEHHOTO MOJyYEHUsl CEPHOM KHCIOThI, aMMHUaKa, a
TakXke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMX HAYYHBIX MPUHIHUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHUPOBAHHOCTh YMEHUU MNPOBOAUTH BBIYMCICHHSI C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUH Ta30B
IPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUs MacChl
BEILECTB, PEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(OPMHUPOBAHHOCTh YMEHUH COOIIOIATh MTPaBHJIa MOJIb30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs: C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITOJHEHHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW TIUIAHUPOBATh U BBIMOJIHATH XUMUYECKHIM
HKCIEPUMEHT (pa3sIoKEeHHE MEepPOKCHIa BOJOPOAA B MPUCYTCTBUU KaTajau3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOpPA, BIMSHUE Pa3IU4HbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW peakiuw,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEaKIMu Ha CcyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metauby U «HeMmeTtauib») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30MacHOCTH MU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJIbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATHX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAIUIO, TOTyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBoil 21
KOMMYHUKaIu, IHTepHeT 1 Apyrux);
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chOPMHPOBAHHOCTh  yMEHUH  COOJIOJATh  TpaBWjIa  SKOJOTHYECKH
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATENbHOCTH B LEJAX
COXpaHEHHUs] CBOETrO 3JI0POBbSl U OKPY’KaIOIIEeW MPUPOTHON Cpebl, 0CO3HABATH
OIMACHOCTbh BO3/ICHCTBUS HA JKUBBIE OPTAHU3MBI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cmpicnt mokazarens IIJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
MPEeIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00YYaIOIMXCSl C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

JUIA  CJHENbIX W CIHa0OBUASIIMX OOYYaroIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO TOUEHHYIO cucTeMy oOo3HaueHuid JI. bpaiins s 3anmucu XuMUYeCKuX
dbopmy.

B pe3ynbrare ocBoeHUs y4eOHOW MUCIMILIMHBI B COOTBETCTBUU C Pabodeit
porpamMmoit BOCITUTAHUS oOpa3oBaTenbHOMI IPOrpaMMBbI CpEIHETO
npohecCuOHaTBFHOr0 00pa30BaHUs MOATOTOBKH CHELIMATUCTOB CPEIHETO 3BEHA I10
cnermanbHocT 38.02.01 DxoHOMHMKa M Oyxrajurepckuil y4deT (IO OTpacisim)
peanu3yeTcsi BOCIHUTATENbHAS 1[eb - JIMYHOCTHOE Pa3BUTHE OOYyHAIOIIUXCS U UX
COLIMAJIM3aIlsl, TMPOSBISIONIMECS B PA3BUTUM WX TO3UTUBHBIX OTHOIICHHH K
OOIIECTBEHHBIM IIEHHOCTAM, MPUOOPETECHUH OIbITa IMOBEJACHUS M MPUMEHEHUS
C()OPMUPOBAHHBIX OOUIMX KOMIETEHIMH CHEIHAJMCTOB CPEIHEro 3BEHAa Ha
TIPaKTHKE.

JImuHOCTHOE pa3BUTHE OOYUAIOMIMXCS U UX COIHAIIN3AIINS, TPOSBIISIONIINECS
B Ppa3BUTHM WX TIO3UTUBHBIX OTHOIICHUH K OOIIECTBEHHBIM I[EHHOCTSIM,
NpUOOPETEHUH ONbITa TOBEACHHS W MNPUMEHEHHS CHOPMUPOBAHHBIX OOIIKUX
KOMIETEHIIMIA MPEICTaBICHO CIECAYIOIUMA JHYHOCTHBIMHU PE3yIbTaTaMuU:

JIN4YHOCTHBIE pPe3yJIbTaThl Kon
peanu3anuy NporpaMMbl BOCIIHTAHUSA JINYHOCTHBIX
(Oeckpunmopbwi) pe3yabTaToB
peanu3anuu
NPOrpamMMsbl
BOCIIUTAHUS

JInuHOCTHBIE pe3yJIbTaThl
peaju3anuy NPorpaMMbl BOCIIHTAHMS, ONIPee/IeHHbIe Cy0ObeKTOM
Poccuiickoii Denepauuu

Oco3Haronuii ce0st rpakJaHHHOM U 3alTUTHIUKOM BEITUKON CTPaHBI JIP 16

VYMerwmuii ObICTPO MPUHUMATH PEIICHUs], PACIPEAEsATh COOCTBEHHBIE JIP 18
pECYpPCHI M YIIPABIISTH CBOUM BPEMEHEM

CnocoOHBIH K CaMOCTOATCIIBHOMY PCIICHUIO BOIIPOCOB

. JIP 19
KU3HEYCTPONCTBA
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM

TV CHUILIAHBI

2.1. O0bem 0011€00pa30BaTEIbHON TMCHUIIMHBI M BUIbI Y4eOHOH padoThI

Bup yuedHoii padoTbl Obnem
yacax

O01béM 00pa3oBaTeIbHONH MPOrpaMMBbI IV CIIUTITTHHBI 72
Conep:xanue yueOHOTro MaTepHaJia 72
BT. Y.
TEOPETHUUECKUE 3aHITHS 40
MPAKTUYECKHUE 3aHSITUS 32
71a00paTOpHBIE 3aHATH -
KOHTPOJIbHBIE paOOTHI -
IIpodeccnoHaIbHO OPUHEHTHPOBAHHOE CcO/ep:KaHHe (Codep:KaHHe 8
MPUKJIAJTHOTO Mony.ml)?’
BT. Y.
TEOPETUYECKHE 3aHATHS 4
IIPAKTUYECKUE 3aHATUS 4

IIpomexyrounas arrectauus (quddepeHIIMPOBaHHbBIN 3a4eT)

3 IpohecCHOHANBEHO OPHEHTHPOBAHHOE CONEPIKAHHE MOYXKET OBITh PACIPENCICHO MO pasienaM (TeMaMm) WM

CKOHIIEHTPUPOBAHO B pazneine [IpukianHoit Mogyms.
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2.2. TemaTu4yeckuii IJIAH U cOiep:KaHNe 0011e00pPa30BaTEeIbHON TN CIIUTIIUHbI

2.2. TemaTuyeCKMH IUIAH M COACPKAHUE TUCIUTIHHBI

HaumenoBanue Conepskanue yueGHOro MaTepuana (OCHOBHOE M NPo(ecCHOHATLHO OpHeHTHpoBanHOoe) , | O6bém | MopMupyembie
pa3/ieJioB M TeM J1a00paToOpHbIe M NPAKTHYEeCKHE 3aHATHS, IPUKJIATHONH MO1YJIb YacoB | KOMIETeHIUH
1 2 3 4
Coaep:xkaHue y4eOHOro MaTepuaJa 64
Pa3nen 1. Teopernyeckue 0CHOBbI XUMHUH 16
Tema 1.1. Copnepxxanue yueOHOIro MaTepuasa 2 OK 01
OcHOBHBIE XUMHYECKUH AJIeMEeHT. ATOM. SIIpo aTroMa, U30TOMBI. DJIEKTPOHHAS 000J0YKa. DHEPTreTUUECKHE
XMMHUYECKHE TIOHATHUS |YPOBHH, MOAYPOBHU. ATOMHBIC opOHTaiu, s-, P-, 0- ameMeHThl. OCOOCHHOCTH paclpeeieCHUs 1
U 3aKOHBI, CTPOEHHE |3JIEKTPOHOB IO OPOMTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS
aTOMOB  XMMMYECKHUX |KOH(Uryparwsi aroMoB. OCHOBHbIE XUMHUYECKHE 3aKOHBI
3JIEMEHTOB IIpakTHYecKue 3aHATHS
[Tpaktuyeckas pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHU M PAacdeThl IO
YPaBHEHMSIM XMMUYECKHUX PEaKLuil».
OTHOCUTENBHBIE aTOMHAasi M MOJICKyJsspHas Maccbl. MomsipHas macca. KonudecTBo BemecTsa. 1
MaccoBast fons BemiectBa. 3akoH ABorajpo. MomspHblii o0beM ra3oB. OTHOcHUTeNbHas
IUIOTHOCTb r'a30B. PacueTsl 10 ypaBHEHUSIM XUMUYECKUX PEaKUUN C MCIOIb30BAaHUEM MAacCOBOM
JIOJIM BEIeCTBA, 00beMa (HOpMaJlbHbIE YCJIOBUS) [a30B, KOJIMYECTBA BELIECTBA
Tema 1.2. Conepxxanue y4yeOHOIro MaTepuasia 2 OK 01
[leprouuecKuit TlpaKkTHYeCKHEe 3aHATHS OK 02
3aKOH u ([Ipaktuyeckas pabora Ne2. «/3yueHune nepruoJMuecKuX 3aKOHOMEPHOCTEH U MX B3aUMOCBS3U CO IIK 2.2
Ilepuoanueckas CTPOEHHEM aTOMOB.
CUCTeMa XMMHMYECKHX |[leproguueckas cucrema xumudeckux auieMeHToB JI.M. MenneneeBa. CBsA3b NEPUOIUYECKOTO
sanementoB  JI.  W. |3akona u [lepromnueckoii CHCTEMBI XHMHUYECKUX DJIEMEHTOB C COBPEMEHHOU TEOPHEH CTPOCHHUS
MeneneeBa, UX CBA3b |aTOMOB. 3aKOHOMEPHOCTH HW3MEHCHHUSI CBOWCTB XHMHYECKHX DIIEMEHTOB, 00pa3yeMbIX HMH 2

c COBPEMEHHOM
TeopHen CTpOEHUs
aTOMOB

IIPOCTBIX M CJIOKHBIX BEUIECTB MO IpynnaMm M nepuojam llepmonnueckoil cucreMsl. 3HaueHHE
NEPUOANYECKOr0 3aKOHAa M CUCTEMBbl XUMHuYeckux siemeHToB JI.MI. MenpaeneeBa B pa3BUTHU
HaYKH.

VYcTaHoBIIEHHE CBSI3M MEXKIY CTPOEHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U NEPUOAMYECKUM
M3MEHEHHUEM CBOMCTB XMMUYECKUX DJIEMEHTOB U MX COEAMHEHUN B COOTBETCTBUU C MOJIOKEHUEM

4

OO6pazoBarenbHas OpraHU3alHs BIIPaBe CaMOCTOSTENIBHO ONPE/EIATh IT0CIIeI0BATEIbHOCTh U3YUEHHS Pa3ZIeioB U TEM, BXOAAINX B HUX, a TAKXKE MepepaclpeelsiTh KOIHIeCTBO
4acoB JJIsl OCBOCHUsI 00yJalonMMucs y4eOHOTo MaTepuaa, ¢ y4eToM JIOTUKH (JOPMHUPOBaHMUS TUCIUILUTMHAPHBIX PE3YJIbTaTOB, OOIINX U MPO(pEeCCHOHATIBHBIX KOMIIETEHIIHNH,
MEXXIPEIMETHBIX CBSI3€H C IPYTrMMU JUCIUIIIMHAMH 00111e00pa3oBaTesI-HOTO 1 o01enpodeccnoHansHOro nukinos yuyeoHoro miada OIT CIIO.




[lepuoanueckoil cuctembl. PelieHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha
XapakTepU3alui0 XUMHYECKHX 3JEMEHTOB «MeTtajuinyeckue / HeMeTaNIn4ecKue CBOMCTBa
XUMHYECKHX DJIEMEHTOB B COOTBETCTBHHM C HMX OJJIEKTPOHHBIM CTPOCHHEM M IOJIO)KEHHEM B
IIEPUOIUYECKON CUCTEME XUMUYECKUX d1eMeHToB [[.1. Menneneesa»

Tema 1.3.

Crpoenue  BemiecTBa
u npupoja
XMMHYECKOM  CBSI3H.
MHoroo6pa3ue
BEILIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

Crpoenue BelecTBa. XUMHUECKasi CBA3b. BUIbI XUMUYECKOHN CBA3U (KOBaJEHTHAsI HEMOJSpPHAS
U TOJISIpHAsi, MOHHAsA, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHUsl KOBAJCHTHOW XUMHYECKON
cBs3  (OOMEHHBII ¥  JIOHOPHO-AaKIENTOpPHBIN). Bomopomnas  cBs3b.  BaleHTHOCTH.
DJIEKTPOOTpULIATENBLHOCTh. CTeneHb OKHUCIeHNs. VIOHBI: KATHOHBI ¥ @aHUOHBI

HpaKaneCRne 3aHATHSA

[Tpaktrueckas padora Ne3. «CTpoeHue BEIIeCTBa U MPUPOJIa XUMUICCKOM CBSA3H».
JeMoHCTpanusi MOJENe KPUCTAJUIMUECKUX PEIIeTOK: WOHHOW (XJIOpWJ HATpusi), aTOMHOM
(rpadut u anmMaz), MOJEKYIIPHOU (YTJIEKHCIBIA a3, UOMA), METAJUIMUECKO (HATpuii, MarHuu,
Menb). PemeHne mpakTHUECKUX 3aJlaHui Ha COCTaBIICHUE AJICKTPOHHO-TpaduyuecKkux (HopMyI
3JIeMEHTOB 1—4 nepnuooB

OK 01

Tema 1.4.
Kinaccudukanms,

51 HOMCHKJIaTypa
HEOPTraHUYECKHUX
BEIIIECTB

Conep:xanue yueOHOTr0 MaTepHaJia

Knaccugukamus Heoprannueckux BemniecTB. HoMeHKaTypa HeOpraHm4ecKix BEmecTB (OKCUIbI,
THJIPOKCUBI, KHUCIIOTHI, coyii). BeliecTBa MOJEKYJISPHOTO M HEMOJIEKYJISPHOTO CTPOEHUS.
ArperatHble cOCTOsiHUS BemlecTBa. Kpucraminyeckue M aMOp@HBbIE BELIECTBA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTBA. THIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas, MOJIEKYJsIpHasi,
MOHHAsl, METAJJINYeCcKast). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEIIETKU

IIpakTHYeckHe 3aHATHA

[Tpaktudeckas padora Ne4. «HomeHKIIaTypa HEOPraHUYECKUX BELIECTBY.

Pemenue npakTHuecKux 3aJJaHUN 1O KiacCU(UKALMU, HOMEHKIIATYpe U XUMHUUECKUM (opMysiaM
HEOPraHMYECKUX BEIECTB pa3IUYHbIX KJaccoB (yrapHblil ra3, YIJIEKMCIBI Ta3, aMMHaK,
raieHas W3BeCTb, HeTralleHas W3BEeCTh, NMHUThEBas COJa M JAPYrHX): Ha3BaHUS BEILECTB IO
mexnayHapoanoit (MIOITAK) wnu TpuBHanbHONM HOMEHKIAType M COCTaBIEHHE (OPMYJIbI
XMMHUYECKHX BEIECTB, ONpeAeieHHe NPUHAIICKHOCTH K kiaccy. [louck uHpopmamuu 1o
Ha3BaHUSIM, UJIEHTU(UKATOpaM, CTPYKTYpHbIM (opMysiaM. AHaIU3 XUMUYECKOW MHpOpMAIIH,
MOJy4aeMOi U3 pa3HbIX HMCTOYHHKOB (CpeAcTB MaccoBod HHpopmaiuu, cerb HHTepHET H

JIpyTHe)

OK 01
OK 02

Tema 1.5.
Tuner XUMHAYECKUX
peakuui

Coaep:xanue yueOHOro MaTepuaJia

Xumuyeckass peakius. Kriaccuduxamuss XMMHYECKMX peakUMid B HEOPraHWYecKol W
OpraHMYECKON XHUMHUHU. 3aKOHBl COXPAHEHHs MacChl BEIIECTBA, COXPAHEHHS U IPEBpallCHUs
SHEPruM MPH XMUMHUYECKUX peakiusax. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peaklUnu (ypaBHEHUS
OKHCIICHUSA-BOCCTAHOBJICHUS,  CTENEHb  OKWUCIICHMs, OKHUCJIMTEIb W  BOCCTAHOBHUTEIIb,

OK 01
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OKHCJIHUTCIbHO-BOCCTAHOBUTCIIBHBIC PEAKIIMKM B IIPUPOAC, IMNPOU3BOACTBCHHBIX IIPOIECCAX U
KHU3HCOCATCIIbHOCTH OpFaHI/I3MOB)

Tema 1.6.

CKOpOCTh XMMHUYECKUX
peakuuii. XHMHUYECKOE
paBHOBeECHE

Conep:kanue y4eOHOT0 MaTepuaJia

CKOpOCTh pEakiuu, €€ 3aBUCHUMOCTh OT pPa3jH4YHbIX (HaKTOPOB: MPHUPOABI PEArUPYIONIUX
BEIIECTB, KOHIEHTPALMU PEarupyroliuX BEIIECTB, TeMIepaTypbl W IUIOMIAIU PEaKIMOHHOU
noBepxHoCTH. TernoBbie d3PPEKTH XUMUIECKUX PEAKIIHI: IK30- U IHAOTEPMHUUYECKUE PEAKITHH.
OOpatumble peaknuu. XuUMHYecKoe paBHOBecue. @DakTOphl, BIUSIOIUE HA COCTOSHHE
XMMHUYECKOTO paBHOBECHS (KOHILEHTpAIUsi PEareHTOB WM TMPOAYKTOB pEaKIUH, JaBJICHUE,
temriepatypa). [lpunmnun Jle [llatense

HpaKaneCRne 3aHATHSA

[IpakTtuueckass pabora Ne5. «BnusHue pa3nuvHblx (PaKTOPOB HA CKOPOCTh XHUMHUUYECKOU
peaKIum».

Pemennie mnpakTUKO-OPMEHTHUPOBAHHBIX 3alaHUil Ha aHanu3 (HaKTOpOB, BIUSIOIIUX Ha
M3MEHEHUE CKOPOCTH XMMHUYECKON peakinu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON pPEaKIHu OT
MNPUCYTCTBHUS KaTanu3aTopa Ha MpHUMepe pa3JIoKEeHUsS IEpPOKCHIa BOAOPOJa C IOMOIIBIO
TUOKCHUJIAa MapraHiia ¢ KaTajaspl. PellieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUN Ha
npuMmenenue npuHiuna Jle-lllarense i HaXOXIEHUs HANpaBICHHS CMEIICHUS PaBHOBECHUS
XUMHUYECKON peaKIiu U aHAIN3 (PaKTOPOB, BIUSIONIMX HA CMEIICHUE XUMUYECKOTO PABHOBECHS

OK 01
OK 02
IIK 2.2

Tema 1.7.

PactBopsl, Teopus
ANEKTPOIIUTUIECKOU
JIACCOLMAIIN 51
HOHHBIN 00MeH

Coaep:xanue yue0HOro MaTepHaJia

PacTBopsl. Buapl pacTBOpOB IO COJEpXKAHHUIO PACTBOPEHHOTO BemlecTBa. PacTBOPHUMOCTD.
[TonsaTHe O JuCHepcHBIX cucTeMax. VICTMHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas ao0uis
BenlecTBa B pactBope. [lonsTue o BomopogHoM nokazarene (pH) pactBopa. DnekTpoiauTuyeckas
qucconuanus. CUIIbHbIE U C1a0ble 3JICKTPOJIUTHI, HEANEKTPOIUTHI. Peakiiu HOHHOro oOMeHa

JlabopaTropHble 3aHATHUS

JlaGopaTtopHnast pabota Nel «I[IpuroroBieHrue pacTBOPOBY.

[TpuroTtoBneHne pacTBOPOB 3aJaHHOW MAcCOBOHM JOJEH pacTBOPEHHOTO BEIIECTBA, MPOBEACHUE
peakiuii HWOHHOTO OOMEHa, OmpeleNieHHe Cpenbl PacTBOPOB  BEIIECTB C  IOMOIIBIO
VHHUBEpPCATbHOTO HMHIWKATOpa (KHCHas, HelTpanbHas, Iejo4yHas). 3aJaHus Ha COCTaBJICHHE
HMOHHBIX peaklnuil. PenieHue NpakTHKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUM Ha PACTBOPBHI,
HCTIOJIb3YEMbIe B OBITOBOI U TPOU3BOJICTBEHHON JEATEILHOCTH YEIIOBEKA

OK 01
OK 02
OK 04
OK 07
ITIK 2.2

KonTposbnasi paGora
1

CrpoeHue BelecTBa 1 XMMHUECKHE PeakIuu (1o pazneny 1)

Paznen 2. Heoprannueckasi xumus

10

Tema 2.1.

\ Coaep:xanue yueOHOIro MaTepHaJia

OK 01
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OU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIESCTB

Meramnel. [lonoxenue wmertamioB B Ilepronnyeckod cHCTEME XUMHUYECKUX DAJIEMEHTOB.
Oco0eHHOCTH CTPOCHHS DJCKTPOHHBIX O0OJIOYEK aTOMOB MeTaioB. OOmue ¢uzndeckue
cBoiicTBa MeTauioB. CIUIaBbl METAJUIOB. DJIEKTPOXMMHUYECKUN psifi HANPSHKEHUM METAIIOB.
XUMHUYECKUE CBOMCTBA BaXKHEMIIMX METAJUIOB (HATPUM, KWW, KaJIbLIMA, MarHUW, aJlOMHHHM,
IIMHK, XpOM, JKeJe30, Meab) W HuX coenuHeHui. OOmue crmocoObl MOJYYSHHS METalIoB.
[TprMeHeHe METAIIJIOB B OBITY M TEXHUKE

Hemeramnbl. [lonoxenune HemeramioB B Ilepuonndeckoi cucteMe XUMU4ecKux snemeHToB J1.1.
MenneneeBa 1 0COOEHHOCTH CTpOEHHsI aTOMOB. Du3nyecKre CBOMCTBa HEMETAIOB. AJUIOTPOITUS
HEMETaJUIOB (Ha MpHUMeEpe KHUCIopojaa, cepbl, docdhopa U yriaepoaa). XMMUUYECKHE CBOMCTBA H
MPUMEHECHNE BAKHEUIITUX HEMETAJUIOB (TaJIOT€HOB, cephl, a30Ta, hocdopa, yriaepoaa U KpeMHUs)
U UX COCAMHEHUH (OKCHUIOB, KHCIOPOICOJCPKAMUX KHUCJIOT, BOJOPOJHBIX COCIMHCHHM ).
IIprMeHeHrne BayKHEHWIINX HEMETAJVIOB U UX COCITMHEHUN

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (OKCUIOB, THIAPOKCHJIOB,
KHUCIIOT, cojiell u np.). 'eHernyeckas CBsA3b HEOPraHWYECKUX BELECTB, MPUHAIIEKAILIUX K
pasIMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOICTB IPOCTBIX BELIECTB, BOJOPOIHBIX
COEJIMHEHUH, BBICIIMX OKCHJIOB U THJPOKCUJIOB

IIpakTHyeckue 3aHATHS

[Tpaktuyeckas padora Ne6. « DU3UKO-XUMUYECKHE CBOMCTBA HEOPTaHMUECKUX BEUIECTBY.
CocraBieHHEe ypaBHEHMHM XUMHUYECKMX pEakUUMd C y4yaCTMEM MPOCTBIX M CIOYKHBIX
HEOPraHMYECKUX BEIIECTB: METAJUIOB M HEMETAUIOB; OKCHUIOB METaJUIOB, HEMETAIIOB U
aM(OTEpHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUN M aM(OTEpPHBIX T'MIPOKCHUJIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLIMX UX CBOMCTBA.

PacuéTsl Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce MU
00BEMY OIHOIO M3 Y4YacTBYIOIIMX B PEAKIMM BEIIECTB, pacué€Thl Macchl (00bEMa, KOIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMM, €CIU OAHO M3 BELIECTB MMEeT NMpHUMecH. PeleHue mpakTUKo-
OpPUEHTHUPOBAaHHBIX 3a/laHUIl HAa CBOICTBA, COCTaB, MOJYy4YEHHUE M O€30MaCHOE MCIOJIb30BaHHE
Ba)XKHEHIINX HEOPraHWYECKHUX BELIECTB B OBITY M MPO(hecCHOHAIBHON JesITEIbHOCTH YEJIOBEKA

OK 02
OK 04
IIK 2.2

Tema 2.2.
WNnentudukarus
HEOPTaHHYECKUX
BEIIIECTB

Conep:xxanue yueOHOT0 MaTepHaJia

JlabopaTropHble 3aHATHUS

JlabopaTtopHnast pabota No2 «nentudukaiyss HEOPraHMIECKNX BEIIECTBY.

Pemenne skcriepuMEeHTAIBHBIX 33/1a4 110 XUMUYECKHM CBOIMCTBAM METAJNIOB U HEMETAJUIOB, MO
pacIiO3HABAHHUIO U TIONYYEHHWIO COCTUHEHWH METAIJIOB W HEMETAUIOB (B3aMMOJICHCTBHE
TUPOKCUIA ATIOMHUHHS C pacTBOpaMU KHUCJIOT W Ienodeld,). UneHTudukaims HeopraHnIecKux
BCIICCTB C HCIIOJIB30BAHHUEM UX q)HSI/IKO-XPIMI/ILIeCKI/IX CBOﬁCTB, XapaKTCPHBIX KAaUYCCTBCHHBIX
peakiuii. KauecTBeHHBIE peakiuu Ha cynbdaT-, KapOOHAT- M XJIOPUA-aHUOHBI, HAa KATHOHBI
METAJIJIOB U KATUOH aMMOHUA

OK 01
OK 02
OK 04
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KonTpoabHass padora
2

CBolicTBa HEOPTraHUYECKUX BELIECTB (110 pas3aemny 2)

Pa3znean 3. Teopernueck

He OCHOBBI OpFaHH‘IECKOﬁ XHUMHH

Tema 3.1.
Knaccudukanms,
CTPOCHHE 5
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Coaep:xanue yueOHOT0 MaTepHaJia

[Ipeamer opranuveckoil XUMUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHHE B MOJIYYCHUU HOBBIX
BEILIECTB M MarepuayioB. Teopusi CTpoeHHs opraHuyeckux coenuHenuit A.M. Bbytneposa, eé
OCHOBHBIE TI0JI0KeHUs. CTPYKTypHBIE ()OPMYIIBI OPraHMYECKHUX BEmecTB. [ oMoorus, n3oMepusi.
XuMHYecKas CBSI3b B OPraHUYECKUX COCTMHEHUSIX: KPATHBIE CBSI3U, G- U T-CBS3H.

[IpencraBnenne o kKinaccuUKAIMK OPraHWMYECKUX BemlecTB. HoMeHKIaTypa OpraHMYeCKHX
coeMHEHUH (cucTeMaTH4ecKas) U TpUBUAIbHbIC HA3BAHUS BaXKHEUIINX MPEICTaBUTENICH KIIacCOB
OpPraHMYECKUX BEIIECTB

IIpakTH4yeckue 3aHATHS

[TpakTiaeckast padbota No7. «HoMeHKIIaTypa OpraHMYeCKUX BEIICCTBY.

OzHakomiieHHEe ¢ oOOpa3laMM OpraHMYeCKHX BEIIECTB W MaTepualaMM Ha HX OCHOBE,
MOJICJIMPOBAHNE MOJICKYJI OPTAaHMYECKUX BEIIECTB, HAOJIIOACHUE U OMMCAHUE JIEMOHCTPAIIMOHHBIX
OTIBITOB IO MPEBPALICHUIO OPraHUYECKHUX BEIIECTB MPU HArpeBaHuH (TUIaBJIeHHE, OOyTIIMBaHUE U
ropenue). CocTaBieHUE TOJHBIX H COKPANICHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYIECKUX BEIICCTB
OTJAENbHBIX KJACCOB, WCIOJb3YySl HX HA3BaHMUS 10 CUCTEMAaTUYECKOW M TPUBUAIBHOU
HOMEHKJIaType (STWIIEH, aleTWIeH, TJIHIepHH, (eHod, (opManbaernui, YKCyCHas KHCIOTa,
rmnuH). Pacdersl mpocteifmeit Gpopmynbl opraHU4ecKOd MOJEKYJIbl, UCXOJs U3 3JIEMEHTHOIO
cocrana (B %)

OK 01

Pasnen 4. Yraesonopoabt

10

Tema 4.1.
YrneBonopoasl U HX
MPUPOJHBIE MCTOYHUKU

Conep:xxanue yueOHOTro MaTepuaJia

[IpenenbHbIE YTIIEBOAOPOIBI (AJTKAHBI): COCTAB M CTPOCHHE, TOMOJIOTHYECKUH psifl. MeTaH U JTaH:
COCTaB, CTpOeHHE, (PU3MYecKHe M XUMHYECKHE CBOWCTBA (pEaklMu 3aMelleHUss U TOpPEHHs),
MOJIyYeHUE Y IPUMEHEHHE.

HenpenenpHbie yriieBo1opoabl (aJIKEHBI, aTKaUCHBI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHI pPsil. OTWIEH M NPOMNWIEH: COCTaB, CTPOECHHE,
¢u3nyecKkne U XMMHYECKHE CBOMCTBA (peaKIMu THIPUPOBAHUS, TaJOTeHUPOBAHUS, THIpaTallny,
OKHCJIEHHS U TIOJMMEPU3ALINN) TIOJyUYEHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3, XMMHUYECKOe CTpPOCHME, CBOMCTBA (peakius
MOJMMEPHU3AIMHI ), IPUMEHEHHE ([T CHHTE3a IPUPOTHOTO U CHHTETUYECKOTO KayayKa U Pe3uHbI).

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMs, TOMOJIOTUYECKMH psAl. AIETUJICH: COCTaB,
XUMHYECKOE CTpOoeHHEe, (GU3NYeCKHe M XUMHYECKHE CBOICTBa (peakuuu TUAPUPOBAHUSA,
raJOreHUpPOBaHMs, THApATallid TOPEHHUs), TOJNydeHHe W  TNpHMEHeHHue  (MCTOYHHK

OK 01
OK 02
OK 04
ITIK 2.2
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BBICOKOTEMIIEPATYPHOT'O IJIAMEHH JIJIsl CBAPKH U PE3KU METAJIOB)

ApomaTtruecKkue yriieBoJopoabl (apeHbl). beH301 u Toxyon: cocrtaB, CTpoeHUe, (QU3UUECKHE U
XUMHUYECKHE CBOMCTBA (peaklUU TajJOreHUPOBAHUS U HUTPOBAHMS), MOIYYCHHE U MPUMEHEHHUE.
TokcHMYHOCTB apeHOB (BiIUsHHE OCH30J1a Ha OpPraHW3M 4YeJOoBeKa). | eHeTHdecKasi CBSI3b MEXKIY
YIIeBOIOPOAAMHU, TPUHAIICIKAIIMMHU K PA3TUYHBIM KJIaCCaM.

[TpupoaHble UCTOUHUKHU YriaeBoAopoAoB. [Ipupoauslii ra3 u nomyrueie HedTsaHbIe ra3el. HedTs u 2

e€ mnpoucxoxnaenue. CrocoObl mepepadOTKu He(THU: MEeperoHKa, KPEeKUHT (TePMHUYECKUH,

KaTauTHUecKkuii), mmponu3. IlpoxykTtel  mepepa®oTku  HedTH, HX NpPUMEHEHHE B

MPOMBIIIJICHHOCTH

U B ObITy. KaMeHHBIH yroJib M IPOJYKTHI €0 nmepepaboTKu
Tema 4.2. Conep:kanue y4eOHOT0 MaTepHuaJia 2 OK 02
@usuko-xumuueckue |JlaboparopHble 3aHATHS OK 04
CBOMCTBA JlaboparopHas padota Ne3 «CBoiicTBa yriieBOAOPOIOB.
YII€BOAOPOJOB TpuBuanpHas U MEXIyHapOJHas HOMEHKIATypa, XMMHYECKHE CBOMCTBA, CIOCOOBI MOJyYEHUs 5

yriieBoAOpoAoB. [lonydeHue 3TuUIEHA M U3YYEHHUE €ro CBOWCTB. MoOJeIHpOBaHUE MOJEKYT U

XMMHYECKUX TPEBPAICHUN YIIeBOaA0poa0B (Ha MpUMepe 3TaHa, STUJICHA, AlleTHIICHA U Jp.) U

raJIOr€HONPOU3BOHBIX
Pa3nen 5. Kuciaoponocoaep:xaiye oprannyeckie coeinHeHust 14
Tema 5.1. Coaep:xanue yueOHOTo MaTepHaJia 2 OK 01
Cruptsl. ®enon [IpenenbHbIC OHOATOMHBIC CIIUPTHI (METAHON U ATAHO): CTPOCHHE, HU3MICCKHE U XUMUICCKHE OK 07

CBOICTBa (peaklMM C aKTUBHBIMM METaJlJIaMH, TaJOr€HOBOJOPOAAMM, TOPEHUE), MPUMEHEHHE.

BopoponHele cBsI3M MeXAy MOJIEKYJIaMHM CHUPTOB. DU3MOJIOTMYECKOE NEHCTBHE METaHOJA U

3TaHOJIa Ha OPraHU3M YeJIOBEeKa.

MHoroaroMHble CIUPTHI (ITUIICHIIIUKONb M TJIHMIEPHH): CTPOCHUE, (PU3UYECKHE M XUMHUYCCKHE 5

CBOMcTBa (B3aMMOJEHCTBHE CO MICJIOYHBIMU MeETalJlaMH, KayeCTBEHHas peakIus Ha

MHOTr0aTOMHBIE cnupThl). Pusznonornyeckoe aeWCTBHE HA OpraHU3M uenoBeka. lIpumeHeHue

[JIMLIEPUHA U STHJICHTJIUKOJIS.

@®enos. CTpoeHHEe MONEKYINbl, (U3NYECKHEe M XUMHUYECKHe CBoWcTBa (eHona. TOKCMYHOCTH

deHnona, ero puU3NOIOTHYECKOE ICUCTBUE HA OPTaHU3M YesioBeka. [Ipumenenue denona
Tema 5.2. Copepxanue y4eOHOIro MaTepuaJa 4 OK 01
AJBIeTHIbI. Anpneruapl M KeTOHBI ((hopManbaerus, areTalbIeruj, aleToH): CTpoeHue, (U3MYECKue | OK 02
KapOoHOBbIE KUCIOTHL. |XMMHUYECKHE CBOMCTBA (PEaKlUM OKUCICHUS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC PCAKIHH), OK 04
Crnoxubie 3¢upbl MOJIy4eHUE U IPUMEHEHUE. 4

OnHOOCHOBHBIE TpeelibHble KapOOHOBBIE KHCJIOTHI (MypaBbUHAasT M YKCYCHas KHCIOTBI):
CTpoeHHe, (u3nueckne W XHUMHUYECKHe CBoiicTBa (OOIIMe CBOMCTBA KHUCIOT, peakuus

14




sTepupUKanM), TMoyydeHHue U mnpuMmeHeHue. CreapuHOBas U OJIEMHOBAas KHUCIOTBHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHUCIOT, UX
MOIOIIIEE TEUCTBUE.

Crnoxnble 3QHUpBl KaK MPOU3BOJHBIC KaPOOHOBBIX KUCIOT. ['HMApOiHN3 ClOKHBIX 3¢pupoB. Kupsr.
I'mapoinns xupos. Ilpumenenue xupoB. bruonoruyeckas posib KUPOB

Tema 5.3.
VrieBoanl

Coaep:xanue yueOHOTo MaTepHaJia

VYriaeBoapl: cocTaB, KiaccH(UKAIMS YIJICBOJIOB (MOHO-, JHM- M IOJHCaxapujbl). [roko3a —
MPOCTEHIINI MOHOCaXapua: OCOOCHHOCTH CTPOCHHS MOJICKYNbI, (PU3NYECKHE U XHUMHYECKUE
CBOMCTBa IJIIOKO3bI (B3aumojeiicTBue ¢ rtuapokcuaoM wmeau (1), okucieHHe aMMUAYHBIM
pactBopoM okcuaa cepedpa (I), BocctaHOBIIEHUE, OPOKECHHE TIIFOKO3BI), HAXOXKICHHUE B TPUPOJIE,
IPUMCHECHHUE TJIFOKO3bI, OHMOJIOTMYECKas pPOJb B IKU3HEACATCIILHOCTH OpraHu3Ma 4YellOBeKa.
®dorocunTe3. PpyKTO3a KaK H30MEP TITFOKO3HI.

Caxapo3a — MpeACTaBUTENb AMCAXapUIOB, THAPOJM3 Caxapo3bl, HAXOXKJICHUE B TMPUPOJC H
IPUMCHCHUE.

[Tonucaxapuapl: KpaxMal W IEJUI0J03a Kak NpHpOAHbIC TojduMepbl. CTpoeHHE Kpaxmajia H
EJUTIONO03BI, (PU3HUYECKUE M XUMUYCCKUE CBOMCTBA Kpaxmaia (THAPOJIN3, KaYeCTBEHHAS PEaKIIUs C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
PU3NKO-XUMHUYECKHE
CBOMCTBA
KHUCJIOPOAOCOAEPKALINX
OpraHNU4YeCKHUX
COCIMHEHU N

Coaep:xaHnue yueOHOT0o MaTepHaJia

IIpakTH4yeckue 3aHATHS

[TpakTnueckast pabora  Ne§.
COCIMHEHUIN».

TpuBnanpHas ¥ MEXJIyHapoJHas HOMEHKJIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI MOJy4YEHUs
CHHUPTOB M (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, allbAECTHI0B U KETOHOB. COCTaBIEHUE CXEM
peakuuii (B TOM YMCIE€ MO NPEUIOKEHHBIM IE€MOYKaM IPEBpAIICHUI), XapaKTepU3YIOLIUX
XMMHUYECKHE CBOMCTBA KUCIIOPOJIOCOAEPIKAIINX OPraHMYECKUX COCAMHEHUI

«HomeHknatypa  KHUCJIOPOJOCOAEPKAIIMX  OPraHUYECKUX

[Tpaktuyeckas pabora Ne9. «Xumuueckue MU (U3UYECKHE CBOMCTBA KHUCIOPOAOCOAEPIKALIMX
OpPraHUYECKUX COCTUHEHUS.

[IpoBenenue, HaOMIOJCHHE W OINMCAaHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIIHPTOB,
KAUeCTBCHHBIC PEAKIMH OJHOATOMHBIX CHUPTOB (okucieHue 3tanonma okcuaom memu (1)),
MHOTOATOMHBIX CITUPTOB (B3auMojieiicTBue TiuiepuHa ¢ ruapokcuaoMm meau (1)), anpmernaos
(oKuCNeHne aMMuauHBIM pacTBopoM okcunma cepebpa(l) u  ruapokcmmom wmemm (1),
B3aMMOJICHCTBHE Kpaxmalla C M0JIOM), H3y4UeHHE CBOWCTB pacTBOPa YKCYCHOW KHUCIIOTHI

OK 01
OK 02
OK 04

Pa3znen 6. A3orconepikaniue opranHnyecKue coeIuHeHus

o

Tema 6.1.
AMUHBI.
AMUHOKHUCIIOTEL.

Coaep:xanue yueOHOro MaTepHaJia

SN

AMUHBI: METUJIAMHH — MPOCTEUIINI NpeACTaBUTENb aMHUHOB: COCTaB, XMMHUYECKOE CTPOECHHE,
¢du3nuecKrue 1 XMMUYECKHe CBOWCTBA, HAX0XKJICHHE B IPUPOJIE.

OK 01
OK 02
OK 04
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benku AMUHOKHCIOTH Kak aM(OTepHble OpraHuyeckue coeauHeHus. dusznueckue M XUMHUYECKHE
CBOMCTBa aMHUHOKUCIOT (Ha mOpuMepe TiuluHA). buosornueckoe 3HAYEHHWE aMUHOKHUCIOT.
IMenTuaer.

Benku kax mpuponaHbie monmuMepsl. [lepBuuHas, BTOpUYHAs W TPETHYHAS CTPYKTypa OEIKOB.
XHMHYEeCKHE CBOWCTBA OENIKOB: THAPOIIN3, JeHATYypallks, KaYeCTBEHHbIE pEeaKIIMK Ha OETIKU
IlpakTHyeckne 3aHATHSA

ITpaktrueckas padora Nel(. «CBoiicTBa a30TOCOIEPIKAIMNUX OPTAHUIECKUX COCTUHECHHIN.
®dusnueckue 1 XMMUYECKHUE CBOMCTBA AMUHOB (PEAKIIMHU C KUCIOTAMHU ¥ TOPEHUS) U aMUHOKUCIIOT 2
(na mpumepe riunuHa). HabmioneHue u omnucaHue JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus
0€JIKOB TP HArpeBaHUU, IIBETHHIC PEAKIIUU OCIKOB

Pazjien 7. BoicokoMoJIeKyIsIpHbIE COeTHHEHNSI 2

Tema 7.1. Coaep:xanue yueOHOT0o MaTepHaJia 2 OK 01

[TnmacTmacchl. IpakTHYecKHe 3aHATHS OK 02

Kayuyku. Bonokna [Tpaktueckass pabora Nell. «Cunre3, anHanu3 M KiaccUPHUKAIUS BBICOKOMOJIEKYISIPHBIX OK 04
COCTMHEHU I » IIK 2.2

OCHOBHbBIE TMOHATHS XHMHHM BBICOKOMOJIEKYJISIPHBIX ~COEIWHEHUW: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEpPU3ALMM, CPEAHSsI MoJeKyyspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — IIOJIMMEPU3ALIS U MOJUKOHIECHCALUS. 2
O3zHakomieHue ¢ oOpa3laMu HPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yyKOB!
MJIaCTMACChl (TOJIMATUIICH, TOJUIPONICH, MOTUBUHUIXIOPU, MOJMCTUPON); HATypallbHBIA U
CUHTETHUYECKHE Kayuyyku (OyTaJueHOBBIN, XJOPOIPEHOBBII U HW30MNPEHOBBIN); BOJOKHA
(HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIC (al[eTaTHOE BOJOKHO, BHCKO3a),
CHHTETHYECKHE (KalPOH M JIABCaH)

KonTposabnasi pabGora

3 CTpyKTypa ¥ CBOMCTBa OpraHWYeCKUX BelecTs (1o pasjaenam 3-7) 2
IpodeccHOHATLHO OPHEHTHPOBAHHOE COEPKAHME (COXePKAHNE TPUKIATHOIO MOTYIs) 8
Pa3nen 8. Xumus B ObITY M IPOU3BOACTBEHHOI 1eSITETbHOCTH YeJIOBEKA 8 OK 01
Tema 8.1. | Conep:xanne yueGHoro Mmatepuasia 8 OK 02

®> B pamkax uacoB ITOC MOryT GbITh MPOBEICHB MHTEIPUPOBAHHBIC 3AHSATHSA C yUETOM COJAEPIKATEIHHBIX MEXKIPEIAMETHBIX CBsi3eil 10 AByM M 0olee 06IIe06pa3oBaTeIbHBIM
JIUCLUIIIIMHAM

®usuka: marepusi, SHEPTUs, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PAJANOAKTHBHOCTh, MOJICKYJIa, SHEPIreTHUECKHH YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHHE BELIEeCTBA, (PU3NYECKUE BEIIMUMHBI U CUHULIBI UX U3MEPEHUsSI, CKOPOCTb.

Buonorus: knerka, opranusmM, Omocdepa, s3kocucrema, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, MaKpo- U MHUKPOIJIEMEHTHI, BUTAMUHbI, OMOJOINYECKH aKTHBHBIC BEIIECTBA
(Oenku, yrieBoabl, XKUPBL, PEPMEHTHI).

I'eorpadus: MuHEpalbl, TOPHBIE TIOPO/IBI, ITOJIE3HBIE HCKOTIAEMbIE, TOIUINBO, PECYPCHI.
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XuMudeckue
TEXHOIOTHHU

B IIOBCEIHEBHOM
U 1npohecCHOHAIBbHON
JeITEIbHOCTH YeJIoBEKa

[IpaBuiia 3KOJIOTMYECKU I€IecO00pa3HOro TMOBEACHHUS B OBITY UM TPYAOBOM JAEITEIHLHOCTH B
LEISIX COXpPaHEHHs CBOEro 3JI0pOBbS U OKpYXarolled MNpUpPOJHONW Cpelbl, ONAacHOCTb
BO3JICUCTBUSl HA JKMBBIE OpPraHU3Mbl OPraHUYECKMX BEHIECTB  OTACJIBHBIX  KJIACCOB
(YyraeBoJopozpsl, CHOUPTHI, (HEHONBI, XJIOPOPraHWMYECKHE IPOU3BOAHBIC, ANbACTHUABI WU Ap.),
MOKa3aTelb NPeJeiabHO JTONMYCTUMON KOHLIEHTPALUU U €r0 UCIIOIb30BaHUE.

Ponp xumMum B oOecrieueHMM HKOJOTHYECKOW, DHEPreTHYECKOW M MHUIIEBOH O€30MacHOCTH,
pa3BUTUM  MEAMILIMHBI, CO3JaHMM HOBBIX MaTepuaioB (B  3aBUCHUMOCTH OT BHUJA
npodeCCHOHATBHON JIeITETbHOCTH ), HOBBIX HCTOYHHKOB YHEPTUU (IbTEPHATHBHBIC UCTOYHHUKH
sHepruu). [loHsATHE O HAy4YHBIX METOAAX T[O3HAHUSA BEHIECTB W XHUMHUYECKUX PEaKIUil.
[Ipencrapnenns 06 OOIMMX HAYyYHBIX NPUHIMIIAX MPOMBIIUIEHHOTO IOJYYEHHs Ba)KHEHIINX
BelIecTB (Ha MpUMepax MPOU3BOJCTBA AMMHAKa, CEPHON KUCIIOThI, METAHOJIA).

XuMHUsLT H 3/I0pOBbE 4YEIIOBEKAa: TMpaBWiia OE30MACHOrO HCIIOJIB30BAaHMS  JIEKAPCTBEHHBIX
penapaToB, ObITOBOW XMMHH B MOBCEIHEBHOMN KU3HU

HpaKaneCRue 3aHATHSA

[Tpaktiueckass pabota Nel2. «[IpuMeHeHHME XUMHUYECKMX BEIIECTB U TEXHOJOTUH C y4eTOM
Oynymieit mpopecCHOHATBHON ACSITEITLHOCTH.

Pemenne keiic-3aay 1Mo TemaM: THILEBbIE NPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO MHTAHUSA,
Ba)KHeUIIe CTPOUTCIIbHBIC n KOHCTPYKIOMOHHBIC MaTcpuraibl, CEIBbCKOXO3SMCTBEHHOS
MIPOU3BOJICTBO, KpPAaCKH, CTEKIO, KepaMHKa, MaTepHalbl IJs AJIEKTPOHHKH, HAHOMAaTEpUaJbl,
TCKCTUJIBHBIC BOJIOKHA, HWCTOYHUKHU OHCPIrUH, OPraHUYCCKUEC W MHHCPAJIBbHBIC yn06peH1/m,
JIEKapCTBEHHBIE U KOCMETUYECKHE Tpenaparhl, ObITOBas XMUMHs, MAaTepUANIbl U3 UCKYCCTBEHHBIX U
CHUHTCTHUYCCKHUX BOJIOKOH.

3amuta: [IpeacraBneHue pe3ynbTaTOB pelIeHUs Keiic-3agad B (Gopme MUHHU-IOKIaAa
(momyckaeTcs UCIOIb30BaHNE TPAPUIECKUX M MPE3CHTAIMOHHBIX MAaTEPHAIIOB)

OK 04
OK 07
IIK 2.2

IIpoMeskyTOouHasi aTTecTalUs N0 AUCHUILINHE (1uddepeHInpOBaHHbIHN 3a4eT)

Bcero

72

17
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3.YCJIOBUSA PEAIN3ALINU TPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCITATIINHBI

Peanuzanus mnporpamMbl JIUCHUIUIMHBI  OCYLIECTBIISICTCS TOJHOCTBIO C
MPUMEHEHUEM DJIEKTPOHHOTO OOYYEHHUS W JUCTAHIIMOHHBIX O0pa30BaTEIHHBIX
texHosoruit (30 u JJOT). JlabopaTopHbIii MPAaKTUKYM U JEMOHCTpPAIIMS ONBITOB
MPOBOJSATCA C HCIOJb30BAHUEM JEMOHCTPAIMOHHBIX BEpCcHUil 1abopaToOpHOro
o0opynoBaHusi (BUPTYaJbHBIX CHUMYJATOPOB, MHTEPAKTUBHBIX MOJEIEH W
U(POBBIX U3MEPUTEIBHBIX MHCTPYMEHTOB). PU3HUECKUE KOJIICKIIUU, PEAKTUBBI
U TocyJia He TpeOyIoTCs — MX (PYHKIMU BBITIOJHSIOT U(POBBIE U3MEPUTEIbHbBIC
MHCTPYMEHTHI U BUPTYyaJlbHas XMMHUUYECKas MOCyJa C PEATMCTUYHONW JUHAMHUKON
IIPOLIECCOB.

3.1. MaTepl/laﬂbHO-TeXHI/I‘leCKI/Ie YciaoBus peajm3allui TUCIHUIIJINHBI

Peanuzammss mporpaMMbl IHCHMIUIMHBEI TpeOyeT Haaudus Y4eOHOTO
KaOMHeTa XMMUH.
O6opynoBaHue yueOHOTO KaOMHeTa:

- [I0CaJOUYHbIE MECTA MO KOJIMYECTBY 00YUAIOIINXCS;

- paboyee MeCTO MpenoaBaTes;

- yueOHO-HarJIsJHble TOCOOUSI 110 XUMUHU;

TEXHUYECKUE CPEJCTBA OOYUCHHUS:

- WHTEpPaKTUBHAsI  JOCKa  C  JMUEH3UOHHBIM  IPOTPaMMHBIM
o0ecreyeHneM U MyJIbTUMEIHATIPOEKTOD;

- IIEPCOHAIIBHBIE KOMIIBIOTEPHI.

MarepuaibHO-TEXHUYECKOE o0ecreueHre (BUPTyalibHas Cpeia):

JUis  oCBOEHMS  JHUCLUMIUIMHBI B  OHJAWH-opMare  MCHOJIb3YeTCs
BUPTYaJIbHBIA Y4eOHbIH KaOMHET Ha MiIaThopMe CUCTEMbI JTUCTAHIUOHHOTO
o0yuenus (CI1O), oGecrnieunBaromiei:

o TMpPOBEACHUE BUACOKOH(PEPEHIINI C IEMOHCTpALMEN 3KpaHa;
e JIOCTYIl K MHTEPAKTUBHBIM JJAOOPATOPHBIM padoTaMm;
 BBINIOJHEHHE BUPTYaJbHBIX U3MEPEHUN U (POPMUPOBAHNE OTUETOB;

KOHTPOJIb 3HAHUH C IIOMOILBIO BCTPOECHHBIX TECTOB U 3aJaHUM.

dusnueckoe 000pyI0BaHNE (OUHBIN .
Hudposoii ananor / J/leMoHCTpallMoHHAs Bepcus
¢dopmar)
Harnsiiabele mocoOusi: mapocTep)KkHEBbIe WnTepaktuBHble 3D-MONEKynIsIpHbIE
MOJEIIA MOJIEKYJI, MOJIEIIH KoHcTpyKkTOphl (MolView, WebMO, PhET
KPUCTANINYECKUX PEIIETOK «MoJienu MOJIeKyI»)
Konnekuny npocTeIX U CI0KHBIX BuptyansHble kosutekuuu ¢ potorpadpusmu 360°,
BEIIECTB, [TOJINMEPOB, TOPHBIX MOPOJ U MHTEPAKTUBHBIE TAOIUIBI CBOMCTB (LU (pOBBIE
MHUHEpAJIOB repbapuy U MUHepaJoruiyeckue 6a3pl)
Taomuma MeHzneneesa DneKTpoHHas MHTEpaKTUBHAS TaOIUIA C JAHHBIMH
0 KaX/1I0M 3J1eMeHTe (IIOJBM)KHAs, C
BO3MOYKHOCTBIO (PUIIBTpAINN)
VY4eOubie GpunbMbl, udpoBbIe bubnroreka BUICOONBITOB, aHUMAIIUN (DU3HKO-
o0pa3oBaTesibHbIE PECYPCHI XUMHUYECKHUX MPOIECCOB, UHTEPAKTUBHbBIE
TPEHAXXEPhI




JlaboparopHoe oOOpymOBaHUE W IOCYJa

Bupryansnas nabopaTopHas cpena (1eMOBEpCUH )

MeH3ypKH, TUNIETKH, MEPHBIE UITUH/PBI,
KOJIOBI, OIOPETKH, MEpHBIC MPOOUPKH

HNHTepakTuBHBIE  MEpHBIE  HMHCTPYMEHTBI B
BUPTYaJbHBIX Jlaopartopusix (C H3MCHEHHUEM
00beMa, MIKaJIOH, MOTPEITHOCTHIO)

TepmomeTtpsl, cekyHaomepsl, pH-MeTpsl,
BECHI aHATUTUYECKUE

Hudpossle nu3MeputelbHble NpUOOPHI HAa 3KpaHe
cuMyIisTopa (IoKa3aHusi MEHSIOTCS B 3aBUCUMOCTH
OT MapaMeTPOB OIbITA)

Mukpockorn,  JIymsbl,
MOKPOBHBIE CTEKJIA

MMPEAMCTHBIC u

Buptryanbubiii MHKPOCKOII c TOTOBBIMHU
MUKpOIIpernapaTamMu (Digital Microscope
Simulator, oHTaifH-aTIaChl KJIETOK M TKaHEH)

[TpoGupxkw, LITAaTUBBI, nepxarend, | 3D-cUMynATOpBl  XMMHUYECKHMX  peakiuid B
ra3ooTBOJHbIE TpyOKH, mpubop Ansd | npoOupKax (M3MEHEHUE LBETa, BBIJICICHUE TIa3a,
II0JIyYEHUS Ta30B 0caJioK). CUMYJISITOp pabOThI ¢ Ta30METPOM
CruproBble  TOpENKM, DSJICKTPOIUIUTKH, | MoJenn  HarpeBa/OXJaxkIeHHUs C  KOHTPOJIEM
BOJIsiHAs OaHs, CyIIMIBHBIN KA TEMIEPATYPbI (BUpTyaJbHBIN TEpMOCTaT,
nudpoBoi HarpeB)

QunpTpoBasibHas ~ Oymara,  BOpOHKH, | CHMyISTOPBl ~ TNPOLECCOB  (QMIBTpalUd U
JIeIUTeNIbHbIE BOPOHKHU, IPOMBIBAJTIKU HKCTPAKLIMHU C TOIIArOBbIM PYKOBOJICTBOM

Crymnku ¢ necTukom, GaphopoBblie Hamky, | BupTyaneneile  WHCTpYMEHTHI it 00pabOTKU

YacoBble CTEKJa, IIMAaTeNId, MUHIETHI, | BemecTB (B 3D-cpene 1abopaTopHOTro MpakTUKyMa)
TUTEIHHBIC IIUTIIBI

Xumuyeckue crakanbl  (50-200 ™), | BupryansHas nocyna c BO3MOXHOCTBIO
KOHUYECKHE KOJIOBI /I TATPOBAHMS TepeIMBaHus, JO3UPOBAHMS, CMEIIIMBAHUS
[Munetxku  (1,10,50 ™),  gosatopsl, | MHTepakTHBHBIE  [103aTOPBl  C  PETyIUPOBKOM

meaunHackue mmpuibl (100-150 M)

o0beMa U KOHTPOJIEM Karellb

YHuBEpCATBbHBIN VHJIUKATOD,
VHIMKAaTOPHBIE ITOJIOCKU

BeroBas mxkana pH Ha skpaHe (MeHsercs mnpu
N00aBJIEHUH PEareHTOB B CUMYJISITOPE)

EIOpeTKI/I AJI1 TATPOBAHUSA

Cumynsitop TUTPOBAHUSA c MOIIAarOBLIM
n00aBJICHUEM THUTpaHTa M (QUKCALHMEH TOYKH
DKBUBAJIEHTHOCTH

Ha6opaTopHLIe IITAaTUBBI

B 3D-cOopmukax oskcrnepumeHTta  (puxcanus
npoOUpoK, Koyb, OIPETOK Ha BUPTYyAIbHOM
IITaTHUBE)

3.2. UupopmanuoHHOe oOecneyeHne peau3auu NporpaMmmbl

Hns  peanuzauuu

IPOrpaMMBbl

MUCLMIUINHLI  OMOJIMOTEYHBIN

dboug

o0pa3oBaTeILHON OpraHu3alU JOJDKEH UMETh IEYaTHbIE W/WIM JJICKTPOHHBIC
y4eOHUKH U pa3pabOTaHHbIE B KOMIUIEKTE C HHUMH Yy4deOHbIE TOcoOus (mpu
HAJIM4YKMK), JOMYIICHHbIE K HMCIOJb30BAHUIO TPU peaiu3alluu 00pa3oBaTEIbHBIX
IporpaMM CpeIHero IMpodeCCHOHAIBHOTO 00pa3oBaHHUs, peau3yeMbIX Ha 0ase
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Ipu peanuzanmuu mHpOorpaMMbl  JUCHUIUIMHBI ~ BO3MOXXHO  HCIIOJIb30BAaHUE
AJIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, JOMYIICHHBIX K HMCIOIb30BAHUIO TIPU
peanuzaiuu 00pa3oBaTeIbHBIX IPOTPaMM CPEHEr0 O0IIEero 00Opa3oBaHMUs.

3.2.1. OcHOBHBIE NTeYATHLIE U3TaHUS

1. Xumus : yuyeOHUK 1151 cpeaHero npodeccuoHanbHoro oopazosanus / 0.
A. Jlebenes, I'. H. ®anees, A. M. T'onybe, B. H. IllanmoBan ; mox oOmei
penakmuent I'. H. daneeBa. — 2-e wusaA., nepepad. u jgon. — Mocksa:
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NznarensctBO IOpaiit, 2023. — 431 ¢. — (IIpodeccuonanproe obpa3zoBanue). —
ISBN 978-5-9916-7723-3. — TekcT: anmekTpoHHbIH//O0pa3oBaTenbHas miatgopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/513073 32

3.2.2. DeKTPOHHbIE U3IAHUSA

1. http://www.college.ru/chemistry/ - Otkpoiteiii  Komemx:  Xumus.
DONEeKTPOHHBIA YUEOHUK MO XUMUU
2. http://www.informika.ru/text/database/chemy/Rus/chemy.htmi -

DJEeKTpOHHBIE YYEOHWUKH 10 OOIIe XWUMHUH, HEOPTaHWYECKOW XUMUH,
OpPraHUYECKON XUMUH.
3.2.3. JlonoiHUTEIbHbIE HCTOYHUKH

1. Xumus. 3agaqauk : yaeOHOE mocooue il CpeTHero mpodheCcCHOHATBHOTO
obpazoBanus / 0. A. Jlebenes [u ap.] ; mox obmieit penaknueii I'. H. ®aneeBa. —

MockBa : WzpmarensctBo IOpaiit, 2023. — 236 c¢. — (IIpodeccuonanbuoe
obopazoBanne). — ISBN 978-5-9916-7786-8. — Tekct : »mekTpoHHBINH //
O6pazoBartenbHas matdopma Opaiit [caiit]. — URL:

https://urait.ru/bcode/513091
2. AucdunorenoBa, 1. B. Xumus : y4eOHUK U NPAKTUKYM MJIA CPEIHErO
npodeccuoHanbHoro oopazosanus / . B. Audunorenora, A. B. babkos, B. A.

[TonkoB. — 2-e u3A., uctp. u gon. — Mocksa : U3narensctBo FOpaiit, 2023. —
291 ¢. — (Ilpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534- 11719-6. —
Teker : anexkTpoHHbI // O6pazoBatenbHas miardgopma FOpait [cait]. — URL:
https://urait.ru/bcode/513807

3. Pocun, M. B. Xwumusa. VYuyeOHUK H 3aJayHUK : JUIS CPEAHETO
npodeccuonansHoro oopasosanus / 1. B. Pocun, JI. /1. Tomuna, C. H. ConoBbes.
— Mocksa : MznarensctBo IOpaiit, 2023. — 420 c. — (IIpodeccuonansHoe
obopazoBanne). — ISBN 978-5-9916-6011-2. — TekcT : »JIEKTpPOHHBIN //
OO6pazoBartenbHas maTdopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/512022

4. lepnunpiHa, JI. B. Xumusa. COopHUK 3a7a4 U YNpaKHEHUH : y4yeOHO-
Metoaudeckoe nocodue / JI. B. llepnuneina, M. /1. ITonexaesa, A. . Anaphes. -
HoBocubupck : U3n-Bo HI'TY, 2019. - 63 ¢. - ISBN 978-5-7782-3975-3. - Tekcr :
anexTpoHHbId. - URL: https://znanium.com/catalog/product/1870499 1

5. Tabpuensa O. C. EcrecrBo3nanue. XuMus : Y4eOHUK I CTYI.
yupexaenuit CIIO / O. C. T'abpuensn, 1. I'. OctpoymoB. — 5-€ u31d., CTEp. —
Mocksa : Akagemus, 2019. — 240 c., [8] c. 11B. BKJL.

6. CaknakoBa, E. B. Xumus : ydeOHO-MeToamueckoe mocodbue / E. B.
CaknakoBa ; COCTaBUTEJIM y4€OHO-METOJUYECKOTO MOCOOUSI BXOISAT BOMPOCHI K
npakTuiaeckoMy 3ansaTuro. — Mocksa : PTY MUPOA, 2021. — 160 c. — Tekcr :
ANeKTpOHHBbIN // Jlaub : 2yeKTpoHHO-OMOMMOTeyHas cuctema. — URL:
https://e.lanbook.com/book/182419

HNuTepHer-pecypcesr:
1. http://school-collection.edu.ru/
2. http://him.1september.ru/
3. http://pedsovet.org/
4. http://www.uroki.net/ - UROKI.NET.
5. http://som.fsio.ru/subject.asp?id=10000755
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6. http://schools.perm.ru/

7. http://lwww.alhimik.ru/

8. http://www.chemistry.narod.ru/

9. http://hemi.wallst.ru/

10. http://www.chemistry.ssu.samara.ru/

11. http://www.informika.ru/text/database/chemy/Rus/chemy.html 33
12. http://www.edu.yar.ru/russian/cources/chem/

13. http://rostest.runnet.ru/cgi-bin/topic.cqi?topic=Chemistry

3.3 OcoOenHocT O0Oy4YeHHs] HHBAJIMIAOB M JHI € OrPAHUYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

YueOHble 3aHSATHS MHBAIMJIOB M JIMI[ C OTPAHUYECHHBIMH BO3MOKHOCTSIMU
3I0POBbsSI OPTaHU3YIOTCSI COBMECTHO C JPYrMMHU OOYYarOIUMHCS B Y4YEOHBIX
rpymnmnax, a Takke UHIUBUYaJIbHO, B COOTBETCTBUU C TPa(PUKOM UHIUBUYTHHBIX
3aHATHM.

[Tpu 5TOM HEOOXOMMO YUUTHIBATH HECKOJIBKO aCIIEKTOB:

- OCOOCHHOCTM HO30JIOTMUM OOYYaIOIIMXCS HMHBAIUJOB U JHI[ C
OTrPaHUYECHHBIMH BO3MOXHOCTSIMH 30OPOBbS;

- ICUX03MOIIMOHATILHOE COCTOSTHUSI 00YyJarOIINXCs;

- ICUXOJIOTUYECKU KIIMMAT, KOTOPBINA CIIOKHUIICS B CTYAEHYECKOU TPYIIIE;

- HACTPOHN OTHENBHBIX OOYYArONIMXCS M TPYMIbl B ILEJIOM Ha MPOIECC
oOyJeHus.

[Ipu opranu3anuu y4yeOHBIX 3aHSATUN B yUEOHBIX T'PYIINAX HCIOIb3YIOTCA
COI[MATIbHO-aKTUBHBIE UM  pEeQJIECKCHUBHBIE METOAbl OOyYEeHHS, TEXHOJIOTHH
COLIMOKYJIbTYPHOM peadMIIUTaluy C LEJbI0 OKAa3aHUs MOMOIIM B YCTAaHOBJICHHUH
MOJHOLICHHBIX ~ MEXKJIWYHOCTHBIX  OTHOIICHWHM,  co3fgaHus  KOMGOPTHOTO
MICUXOJIOTUYECKOTO KJIMMaTta B TpyIIIe.

B  oOpa3oBaTenbHOM  [I€ATEIBHOCTH  NPUMEHSAIOTCS  MaTepHAJIbHO-
TEXHUYECKOE OCHAILEHUE, CIIEHNaTU3UPOBAHHbIE TEXHUUECKHE CPEJCTBA MpUeMa-
nepenaun y4eOHOW uHPOpManuu B JOCTYNHBIX (QopMax st OOyYaroIIuXcs C
pPa3TUYHBIMA OCOOCHHOCTSAMH 3/I0POBbSI, JIEKTPOHHBIE 00pa30BaTEIBHBIE PECYPChHI
B JIalITUPOBAHHBIX (hOpMax.

Crneunduka oOydeHHs] WHBAIUIOB W OOYYaIOIMIUXCA C OTrpaHUYCHHBIMU
BO3MOXXHOCTSIMUA 3JI0POBbSI MPEIINOJIAracT MCIOJIb30BAHUE UIPOBOTrO, MPAKTUKO-
OpUEHTHUPOBAHHOTO, 3aHUMATEILHOTO MaTepuaia, KOTOPbIH HEOOXOAuM JUIs
MOJIy4eHHS] 3HAHUW U (opMUpOoBaHUS HEOOXOMUMBIX KomrieTeHuui. [loaroroska
oOyJaromuMuCs 3aJlaHuil [ y4eOHBbIX 3aHSATUM JOJDKHA COYeTaTh YCTHBIE U
MUChbMEHHBIE (DOPMBI B COOTBETCTBUH C X OCOOCHHOCTSIMU 37]0POBBbSI.

JUist Toro 4ToOBl MPENOTBpAIllaTh HACTYIUIGHHE Y OOy4YaromMXcs C
WHBAJIMJHOCTHIO W OOYYalOIIUXCS, HMEIONIUX OrpaHUYEHHBIE BO3MOXKHOCTH
3I0pPOBbsi, OBICTPOrO YTOMJICHHMSI MOKHO HCIOJIb30BaTh CJEAYIOUIME METObI
paboThI:

- UepEIOBAHUE YMCTBEHHOM U MPAKTUYECKOU JIESITEITbHOCTH;

- PETIOJTHECEHUE MaTepHrasa ¢ UCIOIb30BaHUEM CPEJCTB HATJISTHOCTH;
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- UCTOJb30BAaHUE TEXHUUECKUX CPEACTB OOyueHHUs, uepeloBaHHE
NpEeabsSIBIsSIEMO HA ciyX WHGOpMAIMUM ¢ HATJISAIHO-IEMOHCTPAIIMOHHBIM
MaTEepUaJIOM.

[Ipu OCBOCHMM AWCHWIUIMH WHBAIHIAMH W JIAIIAMH C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI OOJIBIIIOE 3HAYCHHUE TOJKHO OTBOTUTHCS TIPOBEICHHIO
C HUMHU UWHAUBUAyaIbHOH pabOTBI CO CTOPOHBI MpemojaBarencii. B
VH/IMBUIYAIbHYIO pa0OTy BKITIOYACTCSI:

-  WHAWBUAyalbHas ydyeOHas paboTa (KOHCYJbTAIlMH), TO €CTh
JIOTIOJTHUTEIPHOE DPA3bSICHEHHE y4eOHOro MaTepualia M yriyOJeHHOe HW3ydeHHe
MaTepuasa ¢ TeMU 00y4JaroIIMMHUCs, KOTOPBIE B 3TOM 3aMHTEPECOBAHBI;

- MHAUBUAyalIbHAasl BOCIIUTATENIbHAs padoTa.

OcobenHoctn  oOydeHHs OOy4YalOIIMXCA C HApyUIEHUSIMA  OMNOPHO-
JIBUTATEILHOTO arlapara.

Jlnsg  oOydaromierocs, HMMEIOIIET0 HapyIIeHUs OMOPHO-ABUTAaTEIHLHOTO
amnmaparta, He0OX0IUMO TOCOBETOBATh HUCIIOJIB30BATh BCIIOMOTATENIBHBIE CPEICTBA
JUIS YCBOGHMS TMPOTPAMMBI, HalpUMep, AUKTOGOH H JPYrHe dICKTPOHHBIC
HOCHUTENU UH(pOpMaLIIH.

[Ipu npoBeneHUM ayTUTOPHBIX 3aHATHH C OO0YYaIOMUMHUCSA, WUMEIOIIUMU
OCJIO)KHEHUS C MOTOPUKOW pyK, BO3MOXKHO MCIOJIb30BAHUE CIIEAYIOLIUX
BapUAHTOB pPaOOTHI:

- obecrieueHre 00yJaronIMXcsl SJICKTPOHHBIMU TEKCTaMU JICKIIUNA U 3aJjaHui
K Y4€OHBIM 3aHITHUSIM;

- WCIIOJIb30BAaHUE TEXHUYECKHUX CPENICTB (hUKCAIMU TEKCTa (ITUKTO(OHBI) C
MOCIIEAYIONIUM COCTaBJICHHEM TE3HCOB JICKIIMU B XOJAE CaMOCTOATEIHHONH PabOThI
OOyJaromerocsi, KOTOpble OHH BIIOCJIEJICTBUM MOTYT HCIIONB30BaTh MPH
MOJITOTOBKE M OTBETaX HA yUCOHBIX 3aHATHIX.

OpanrM U3 BUAOB pabOTHI 17151 00yUYarOIINXCsl, HCTIBITHIBAIOIINX TPYIHOCTH B
MMACbME MOXXET OBITh MOJATOTOBKA K YUECOHBIM 3aHATUSAM TaKHX 3aJIaHUN, KOTOPHIC
HEe TpeOylT OT HUX HaNHWCaHUs [UIMHHBIX TEKCTOB OTBeTOB. Hambomee
ONTUMAJIbHBIM BapUAHTOM TaKOTO 3aJaHUs, BHITIOJHIEMOIO B MTUCbMEHHOU (opme,
MOJKET CIYXUTh TECTOBOE 3a/1aHue. Vcnoib30BaHne TECTUPOBAHUS 00YUarOMINXCS
HEOOXOMMO COBMEIATh C 00CYKACHUEM BapUaHTOB OTBETOB.

KoHTposb 3HaHMIT MOYKHO BECTH KaK B YCTHOM, TaK U B TMCbMEHHOM BHJIE.

Ocobennoctr 00y4eHUs1 O0YJAIOIINXCS ¢ HAPYIICHUEM CITyXa.

[Ipu opranuzanum o00pa30BaTENBHOIO Ipolecca €O  cladociblalen
ayqUTOpUEN  PEKOMEHIYeTCsl HCIOJIb30BaTh  CIEAYIOIIME  Ie1aroru4ecKue
TIPHHIIMIIBL:

- HaTJIITHOCTH TPETI0IaBaeMOro MaTepurana,

- MHANBUAYATBHOTO TIOIX0/Ia K KaXI0My 00yJaromieMycs;

- UCTOJIb30BaHUs WH(POPMAITMOHHBIX TEXHOJIOTHIA;

- WCTIONB30BaHMs y4eOHBIX TOCOOMIA, aTanTHPOBAHHBIX MJIS BOCIPHSITHS
00yJaIOIUMUCS C HapYyIICHUEM CITyXa.

OOyuaromeMycsi ¢ HapyIIEHUEM CIIyXa CIeAyeT MPEIOKUTh 3aHITh MECTO
Ha MepeHNX MapTax ayJAuTOPHH, a MPENOoIaBaTelt0 OOIbIIE BPEMEHN HAXOAUTHCS
psaoM ¢ paboyuMM MECTOM JTOro OOydaromerocs. Y4UWTbhIBas, 4YTO TakKue
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oOyuJaroluecs JIydile MOHMMAIOT MO ry0aM, jKelaTeNbHO pPacroyiaraTbCcsi K HUM
JIMIIOM, TOBOPUTH TPOMKO U YETKO.

Jlis  TOBBIIEHWST  YPOBHA  BOCHOpUATHA ~ yuyeOHOW  mHOpManuu
OOy4alolMMHUCST  pacCMaTpUBAaeMOl TPyNIbl, PEKOMEHAYeTCS MpPUMEHEHHUE
3BYKOYCWJIMBAIOILIEH anmaparypbl, MYJIbTUMEIUWHBIX W JPYTHX CpPEICTB.
CrnoxHble Uil MOHMMAaHMS TEMbl CIEAYeT CHa0XaTb Kak MOKHO OOJIBLINM
KOJIMYECTBOM HarjsiiHoro Martepuana. OcoOyio ponb B OOyd4eHHH JHI] C
HapyILIEHHbIM  CIyXOM, UIpaloT Buaeomartepuansl. [lo  Bo3MoOXxHOCTH,
npeabsBisieMas BUACOMH(OpMaLs MOXKET COMPOBOKIATHCS TEKCTOBOM Oeryuiei
CTPOKOU MJIN CYpJIOJIOTMYECKHUM IIEPEBOJIOM.

KoHTponb 3HaHUil 00ydYarommxcs yKa3aHHON HO30JIOTHH MOXET BECTHCH
NPEUMYIIECTBEHHO B MHCbMEHHOM BHJE, HO /I pPa3BUTHS YCTHOW peuw,
PEKOMEHJIyeTCsl TPEUIOKUTh OO0ydaroleMycs paccKa3aTh OTBET Ha 3a/laHue B
TE3Ucax.

OcobenHocTr 00y4YeHHs 00y4YarOIIMXCS ¢ HAPYILIEHUEM 3PEHHUS.

Cneunduka oOydeHHs CHaO0OBHAAIIMX OOYYaIOIIMXCS 3aKIIo4YaeTcs B
CJIEYIOILEM:

- He00X0IUMO JO3UPOBATh YUEOHYIO HArpy3Ky;

- MPUMEHATH CHEUUaIbHbIE (OPMBI U METOABl OOyUYEHUS, TEXHUUECKHE
CpEICTBa, MO3BOJIAIOIIME BOCHPUHUMATh MHMOPMAINIO, & TAK)KE ONTHYECKHE U
TU(IIOoNEarOrNYECKUe yCTpOICTBA, paciupsonme MO03HABATEJbHbIC
BO3MO>KHOCTH 00YyYaronnxcs;

- YBEIMYMBATh HCKYCCTBEHHYIO OCBEIIEHHOCTh NOMELIEHUI, B KOTOPBIX
3aHUMAIOTCA 00YYaOIINecs C TOHUKEHHBIM 3PEHHEM.

[Ipu 3putenbHOW padboTe y CIa0OBUAAIIMX OOyYarolmuxcsi OBICTPO
HACTylaeT YTOMJIEHHE, YTO CHWXAeT UuX pabOTOCIOCOOHOCTh, MO3TOMY
HEOOXOJMMO TMPOBOJUTH HEOOJNBIINE TEPEPhIBbI WU NEPEeKIoYeHue padoyeit
AKTUBHOCTH.

[Ipy ureHuM neKUMM, CIAOOBUASAIIUM OOYUYaIOIIUMCS CIEAYET pa3peliuThb
UCIIOJIb30BaTh 3BYKO3aIMCHIBAIOIIME YCTPOMCTBA U KOMIIBIOTEPHI, KakK CIIOCO0
KOHCIIEKTUPOBaHUs, BO BpeMs 3aHsATH. HeobOXxomuMo KOMMEHTHpPOBaTh CBOHU
KECTbl M HAJIUCH Ha JIOCKE M IepelaBaTh CIOBaMU TO, YTO YacTO BBIpaKaeTcs
MHUMUKOH U KECTAMMU.

[Ipu paboTe Ha KOMIIBIOTEpE CIEAYeT HCIHOJb30BaTh  MPUHLUI
MaKCHMAaJbHOTO CHW)KEHHUS 3pUTENIbHBIX HAarpy3oK, JO3MpPOBaHHE U UYepeiOBaHUE
3pUTENIbHBIX HArpy3oK ¢ JApPYyrMMU BUJaMHU jedrenbHocTd. Kpome Toro
HEOOXOJMMO  HCTOJb30BaTh  CIEIUANbHBIE MPOTPAaMMHBIE  CPEICTBA IS
yBENUYEHUS N300paKeHUs HA IKPAHE WJIH JJIsl O3BYUMBAHUS HHPOPMAITUH.

[Ipu mpoBemeHWH TPOIEAYPHl OICHWBAHUSA PE3yJIbTATOB OOYUYCHHUS
WHBAJIHJIOB M JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3I0POBbsI 00€CTICUNBACTCSI
BBITIOJTHEHUE CIIEAYIONMUX JIOMOJHUTEIBHBIX TpPeOOBaHWN B 3aBUCUMOCTH OT
WHIMBHUIYAIBHBIX OCOOCHHOCTEH 00yUYatoIuXCs:

l. uHpOpMamMs MO TMOPAAKY TMPOBENEHUS MNPOLEIYypbl OICHUBAHUS
NpEeOCTaBIsAECTCS B JOCTyHnHOW ¢opme (YCTHO, B NHUCbMEHHOW ¢opme, Ha
3JIEKTPOHHOM HOCHUTEJE, B IEYaTHOM (OopMe yBEIHMUEHHBIM IIPUPTOM U T.I1.);
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2. poctynHas ¢opMa MPEJOCTaBICHHUS 3a/JaHui OLEHOYHBIX CPEACTB (B
nevyatHoil ¢opme, B meyaTHOH QopMe yBeIHMUEHHBIM MIpudToM, B (dopme
AJIIEKTPOHHOI'O JJOKYMEHTA);

3. moctymHas ¢GopMa MpeAoCTaBICHNS OTBETOB Ha 3a/1aHus (MMCbMEHHO Ha
Oymare, HaOOp OTBETOB Ha KOMITBIOTEPE, YCTHO U JIP.).

[Ipu HeoOXxoaumocTH JUJIi  OOydYAlOIUMXCS C  HHBAIUJHOCTBIO |
OOy4aromMxcss C OrPaHUYEHHBIMU BO3MOXKHOCTSAMH  370pOBbS  IpoIleaypa
OLICHUBAHUSl PE3yJbTAaTOB OOyYEHMs MO JUCUUIUIMHE MOXET MPOBOAUTHCS B
HECKOJIbKO 3TAaloB, a TAKXXE MOXET ObITh MPEJOCTABJICHO JOMOJIHUTEILHOE BPEMsI

JJI ITIOATOTOBKHM OTBCTA HaA 3a4CTC MJIN OK3aMCHC.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHbI

KoHTpons u oneHka pe3yJabTaTOB OCBOCHHS 00I11e00pa3oBaTebHON
JTUCIUTUTMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PEe3yJIbTaThl, HAIIPaBICHHbBIC
Ha ¢opMUpOBaHUE OOHMX W TPO(ECCHOHATBHBIX KOMIIETEHIIMH MO paszienam
U TEMaM CoJIepKaHusl yueOHOTO MaTepHalia.

Oobmasi/npodeccuonanbHasi Pasnen/Tema Tun OLEHOMHBIX
KOMIIeTeHHs MeponpusITHi

OK 01. Beibupats criocoObI peneHus Tema 1.1-1.7 TecTtupoBanue
3as1a4 mpodecCHOHAIBHOMN IeATETbHOCTH Tema 2.1,2.2 YcTHBIM onpoc
MIPUMEHHUTEIIFHO K Pa3InuHbIM KoHTeKkcTaM | Tema 3.1 Pemenne pacuéTHbIx

Tema 4.1 3a1a4

Tema 5.1-5.4 HaoOnronenue 3a

Tema 6.1 X0JI0M

Tema 7.1 BBITIOJIHEHUS

Tema 8.1 MPAKTHKO-
OK 02. Mcnonb30BaTh COBpEMEHHBIE Tema 1.2,1.4,1.6, 1.7 | OpUeHTUPOBAHHBIX
CpeACTBa MMOUCKA, aHAIIN3a U Tema 2.1,2.2 3aaHui
MHTepHpeTanuyu HHPopMaluu, u Tema 4.1, 4.2 IIpencrasnenue
MH(pOPMAIIMOHHBIE TEXHOJIOTHH JJIS Tema 5.2-5.4 pe3yJIbTaToB
BBINOJIHEHUS 3a/1a4 PO eCcCHOHATbHON Tema 6.1 MIPAaKTHYECKUX U
NEeATEIIbHOCTU Tema 7.1 71a00paTOpHBIX paboOT

Tewma 8.1 [IpoBenenune
OK 04. D¢ dexruBHo B3aumoaenictBoBats | Tema 1.7 XUMHYECKOTO
1 paboTaTh B KOJJIEKTUBE U KOMaH e Tema2.1,2.2 OKCIICPUMEHTA

Tema 4.1, 4.2 Brimosninenue

Tema 5.2-5.4 KOHTPOJIBHBIX

Tema 6.1 pabot o

Tema 7.1 paszenam

Tema 8.1 JUCLUTIIINHBL
OK 07. ConeiicTBOBAaTh COXPaHEHHIO Tema 1.7 Orenka
OKpY>Karolleu cpepl, Tema 5.1 CaMOCTOATENBHO
pecypcocOepexeHuto, mpuMeHsTh 3Hanus | Tema 8.1 BBITIOJTHEHHBIX
00 U3MEHEHUH KIMMaTa, IPUHLHUIIBI 3alaHuUi
OepeKIIMBOTO MPOU3BOCTBA, Y (HEKTUBHO 3amura pemeHus
JEMCTBOBATBH B YPE3BbIYANHBIX CUTYALUIX Keic-3a/1a4 (C y4eToM
1K 2.2 ®opmupoBaTh OyXrajirepckyro Tema 1.2, 1.6, 1.7. Oynymient
(bmHaHCOBYIO) M HAJIOTOBYIO OTYETHOCTH Tema 2.1. npo¢eccHOHAIbHON
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Tema 4.1. JIeATETLHOCTH)

Tema 7.1 Brimonuenue 3aganui

Tema 8.1 MIPOMEKYTOUHOMN
aTTecTaluu
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