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1. OBINASI XAPAKTEPHCTHKA PABOYEN ITPOI'PAMMABI
OBIIEOBPA3OBATEJILHON JUCIAILIMHBI OY1.10 «XAMUSI»

1.1. MecTo 00meo0pa3zoBaTeibHOH AHCUHILTHHBI B cTpyKType IIIICC3

Obmeobpa3oBarenpHasl IUCHUIUIMHA «XUMHS»  SIBISETCS  00S3aTeNbHOH  YacCThIO
obmeoOpasoBarenbHOTO LukKiIa odpasosarenbHOl mporpammbl CIIO B coorBercTBUu ¢ PI'OC
CIIO no cneunanbaoctu 38.02.08 Toprosoe aerno.

1.2. Heau u njiaHUpPyeMbIe Pe3yJabTaTbl 0CBOCHUS AUCHHUIIUHDI:

1.2.1. lleqtn u 3aga49un 001€00PA30BATENbHON THCHHILIHHBI

Conepsxanue nporpammbl 0011e00pa30BaTENbHON TUCIUILTUHBI « XMUMHUSD» HAIPaBICHO
Ha JOCTH)KEHHUE CIEeNYIOIUX LeeH:

- ($OpMUPOBAHHE CHCTEMbl XHMHUYECKUX 3HAHMNA KaK BAKHEWIIEH COCTaBISIOMIEH
€CTeCTBEHHO-HAYUYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKaT KIIFOUEBbIE MOHATHS,
(byHIaMeHTaNbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOEHHE s3bIKAa HAYKU, YCBOCHHE U MOHUMAaHHe
CYLIHOCTH JOCTYITHBIX 00O0IEHI MUPOBO33PEHYECKOTO XapaKkTepa, 03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHS,

- (hopMUpPOBAHHE U PA3BUTHE MPEICTABICHUI O HAYYHBIX METONAX MO3HAHUS BELIECTB U
XUMHYECKHX PEaKIHid, HeOOXOAMMBIX Ui NMPUOOPETEeHHs] YMEHUH OpPUEHTHUPOBATHCS B MHUpE
BEIIECTB M XHMMHYECKHMX SIBJICHHMH, HMEIOIIUX MECTO B MPHUPONE, B MPAKTHYECKOH U
MOBCEHEBHOM JKU3HU,

- pa3BUTHE YMEHHH U CrOCOOOB JNEATENbHOCTH, CBSI3aHHBIX C HAONIONEHHEM H
OOBSICHEHHEM XUMHYECKOTO SKCIEPUMEHTa, COOIOASHHEM MPaBH Oe30MacHOro odparieHus ¢
BEIECTBAMH.

3ana4yu TUCLUTIIMHBIL

- copMHpOBaTH MOHUMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS] XMMHUYECKUX IPOLECCOB H
SIBJICHUN B OKPY>KAarOLIEH Cpene, a TaKKe UX CBSA3b C LIEJOCTHON HAy4YHOM KapTUHOM MHpa U
IPYTUMH €CTECTBEHHBIMU HayKaMH,

- Pa3BHTb YMEHHsI COCTaBISATH (POPMYyJIbl HEOPTAHUYECKUX U OPTaHHYECKHUX BEINECTB,
YPaBHEHUs] XUMHYECKHX pEaKIui, OOBSICHATh HMX CMBICH, WHTEPIPETUPOBATH PE3YJIbTATHI
XUMHYECKHIX 3KCIIEPUMEHTOB,

- copMHUPOBaTh HABBIKM MPOBENEHHS MPOCTEHIINX XMMHUYECKHX SKCIIEPHUMEHTAIbHBIX
UCCleOBaHUN C coONrofeHHeM mpaBmil  Oe3omacHOro oOpamjeHust ¢ BEIeCcTBAMH U
nabopaTopHbIM 000pYJOBAHUEM,

- Ppa3BUTh YMEHHS HaXOAWTh, AaHAIU3UPOBATb M HCIIOJNB30BaTh HMH(OPMALHIO
XUMHYECKOTO XapakTepa M3 Pa3IMYHbIX HH(OPMALMOHHBIX HMCTOYHHMKOB, BKIJIIOYAs yUeOHYIO
JUTEPATYPy, HAyUHbIE My OIUKAUN 1 HHTEPHET-PECYPCHI,

- chopmMupoBaTh YMEHHUS MPOTHO3UPOBATh IIOCJIEACTBUS CBOEH IEATENBHOCTH U
XUMHYECKHX TPUPOAHBIX, OBITOBBIX M MPOM3BOACTBEHHBIX MPOLIECCOB, YUUTHIBASI BO3MOXKHBIC
SKOJIOTUYECKHE U COLIMAJIbHbIE BO3EHCTBNS,

- copMupoBaTh TMOHMMAHHWE 3HAYMMOCTH JOCTH)KEHHH XHMHYECKOH HAyKH W
TEXHOJIOTUH [JIsl Pa3BUTHs COLMAJBHON M MPOM3BOICTBEHHOH chep ¢ yMEHHEM NPHUBOAHUTH
NPUMEPBI X MPUMEHEHHS B PA3JIMYHBIX cepax )KU3HHU.

1.2.2. TpeGoBaHus K pe3yJabTATaAM 0CBOEHHs 0011e00pa30BATEIbHON JUCIUILIMHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3Hauenme oOmeoOpa3oBaTeNbHAs [OUCLMIUIMHA «XUMHS» HMEET IpHU
¢dopmuposanuu u pazsutun OK 01; OK 02; OK 04; OK 07. B pamkax mporpaMmsbl y4eOHOH
IUCLMIUINHBL OOyYaroUMMHC OocBanBatoTCsa JU4HOCTHBIe (JIP), merampenmernsie (MP) u

npeaMeTHbIe pe3ynbTathl Oa3osoro yposHs (IIPO) B coorBerctBum ¢ tpeboBanmsmu PI'OC
COO



Koanl
pe3yJabTATOB

HnaﬂnpyeMble PE3yabTaAThI 0CBOCHHA NHCHHUILJIHHBI BKJIIIOYAKT

JIP 06

TDVHOBOG BOCIIUTAHUEC: FOTOBHOCTHE K Tpydy, OCO3HAHUC LECHHOCTHU
MacTepcTBa, TPyAONOOHME, TOTOBHOCTb K  aKTUBHOH  J€ATENbHOCTH
TEXHOJIOTMYECKOW WM COLMAJbHON  HANpaBJIEHHOCTH,  CIIOCOOHOCTB
HHULIUUPOBATD, MJIAHUPOBATDH u CAMOCTOATCIIBHO BBITIOJIHATE  TaKYyHO
IeATeNIbHOCTh, HHTEPeC K pasiudHbiM  cdepam  mpodecCHOHATBHOM
IesITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oynymel npodeccuu
U PECAIN30BLIBATDH COOCTBEHHBIE JKHU3HEHHDBIE IJIAHBI, I'OTOBHOCTbL H
CHOCOOHOCTh K OOpa3oBaHHMI0O M CaMOOOpPA30BAaHUIO HAa MPOTSDKEHHH BCEH
JKHU3HHU.

JIP 07

DKOJIOTHYECKOe BOCIIUTAHHE: CPOPMHUPOBAHHOCTD 3KOJOTHYECKOH KYJIBTYPBI,
MOHUMAHUE BJIUSHUS COLMAIBHO-3KOHOMUYECKHX MPOLECCOB HAa COCTOSHHUE
NPUPOAHOH W COLMANBbHOM Cpenpl, OCO3HAaHHE TIIIO0aJbHOrO Xapakrepa
SKOJIOTUYECKUX MpoOJieM; TUIAHUPOBAaHHE M OCYILIECTBICHHE IEHCTBUHA B
OKpYy Kalollleil cpelle Ha OCHOBE 3HAHUs LeJNel yCTOHYHMBOIO pPa3BUTHSA
4YeJIOBEeUeCTBA, AaKTUBHOE HENpUSATHE [EWCTBUH, MNPUHOCAIIUX Bpen
OKpy’Karolmei  cpeme; yYMEHHE  TPOTHO3UPOBaTh  HEOJIArompusITHBIE
5KOJIOTHYECKHUE MOCIEeNCTBUS NPEANPUHUMAEMBIX NEHCTBUH, MPEenoTBpallaTh
VX, PACIIUPEHUE ONBITA ACSITEIbHOCTH 3KOJOTHUECKON HATPABJIECHHOCTH.

JIP 08

LleHHOCTb HAay4YHOrO TO3HaHUSA: C(POPMHPOBAHHOCTP MHPOBO33PEHH,
COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHKO  pPa3sBUTHs  HAaykKu W
OOIIeCTBEHHON  MpPaKTUKH, OCHOBAHHOIO  HAa  AHWAJiore  KYJbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B IOJHMKYJBTYPHOM MHDE;
COBEPIICHCTBOBAHUE SI3bIKOBOM M YMTATENIBLCKOW KyJNbTYPbl Kak CpPEACTBa
B3aUMOJEHUCTBUS MEXIY JIIOABMU W IMO3HAHUS MHPA, OCO3HAHHE LIEHHOCTH
HAay4YHOW JIE€ATEJIbHOCTH, TOTOBHOCTb OCYIIECTBJIATh IPOEKTHYK) H
HCCJIEIOBATENIBCKYIO NESITENbHOCTh HHAUBUYAJIBHO U B IPyMIIE.

MP 01

OBJazieHNe YHUBEPCAIbHBIMY YUEOHBIMH TO3HABATEIbHBIMH ICHCTBUSMHU:

a) 6aszosvie nocuueckue Oelicmeus: CaMOCTOATENBHO (OPMYIHPOBATE U
aKTyaJM3UpPOBATh MPOOJIEMy, pACCMATPUBATD €€ BCECTOPOHHE, YCTaHABINBATh
CYLIECTBEHHBIH MPHU3HAK WJIM OCHOBAHMS JJIsI CPABHEHUs, KJIACCH(PHUKAIMU U
0000ImIeHus; ompenessITh LENH [OEATENbHOCTH, 3a/1aBaTb MapaMeTpel U
KPUTEPUH WX IOCTH)KECHUS, BBIIBIATH 3aKOHOMEPHOCTH W INPOTHBOPEUHUS B
paccMaTpUBAaEMbIX SIBIICHUSX; BHOCHTb KOPPEKTHUBBI B JIEATENbHOCTD,
OLICHUBATh COOTBETCTBUE PE3yJIBTATOB LIEJSIM, OLEHHBATb PUCKH MOCIIEICTBHIMA
OESITeIbHOCTH; Pa3BUBATh KPEATHBHOE MBIIUICHHE MPHU PELICHUN JKU3HEHHBIX
npobnem;

0) 6aszoevle uccnedoeamensvekue Oelicmeus: BIANEeTh HAaBbIKAMH y4ueOHO-
UCCIIEIOBATEIIbCKOW U TMPOEKTHOW IESITebHOCTH, HABBIKAMH Pa3peIleHHs
npobiaeM; cnocoOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIbHOMY TIOHUCKY METOAOB
peLIeHNs PAKTHUECKUX 3a/1a4, MPUMEHEHUIO PAa3JINYHBIX METOJOB ITO3HAHMUS,
OBJIQJICHUE BHUIAMHU JEATEJbHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIpETalny, NMPeoOpPa3OBAHUI0 U TPUMEHEHUIO B PA3MYHBIX y4eOHBIX
CUTyalHsIX, B TOM YHUCJIE MPH CO3JAHUH Y4eOHBIX M COLUAIBHBIX MPOEKTOB;
dopMupoBaHME  HAYYHOTO THUIA  MBIIJICHHUS, BIAJACHUE  HAy4HOH
TEPMHUHOJIOTHEH, KJIOYEBBIMH TMOHATHUSAMH M METOAAMH; CTaBUTh U
bopmynrpoBaTth COOCTBEHHBIE 3a7a4ll B OOPa30BATENIbHOW NESTEIBHOCTH H
JKU3HEHHBIX CHUTYalUsX, BBIIBIATh NPUYHMHHO-CIICACTBEHHbIC CBSI3U H
aKTyaJM3UPOBATh 3a/1ady, BbIIBUIAThb THUIOTE3y €€ pEIleHHs, HaxOIUTh




apryMEHTBI JJIS1 TOKA3aTeIbCTBA CBOMX yTBEPKIEHUH, 3a/1aBaTh MapaMeTphl U
KPUTEPUH PEIIEHUs, aHAJIM3UPOBATh MOJYYEHHBbIE B XONIE PELICHHs 3aJadd
pe3yabTaThl, KPUTUYECKH OLIEHWBATh WX JOCTOBEPHOCTb, IMPOrHO3UPOBATH
U3MEHEHHE B HOBBIX YCJIOBHUSIX; aBAaTh OIICHKY HOBBIM CHUTYALMsIM, OLICHUBATh
npuoOpeTEeHHBIH OMBIT, pa3padaTbBaTh IUIAH PELIEHHs MPOOJIEMBI C YYETOM
aHamM3a MMEIOLIUXCS MAaTepHajbHBIX W HEMAaTepUANbHBIX  PECypPCOB;
OCYLIECTBJISATh LEJICHANIPABICHHBIN MOUCK IEPEeHOCa CPENCTB U CHOCOOOB
OercTBUs B TPO(PECCHOHANBHYIO Cpedy, YMETb NEepEeHOCUTb 3HAHUS B
MO3HABATENIbHYIO M TPAKTHYECKYI0 O0OJacTH JKU3HENESITENbHOCTH, YMETh
UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTel; BBIABUIaTh HOBBIE
UJIeH, TIPeAJIaraTb OPUTHHAIBHBIE MTOXOABI U PELICHUS, CTABUTH MPOOIEMbI U
3a/1a4H, Oy CKAOIINE aIbTePHATHBHbBIC PEILCHHS,

8) paboma ¢ ungopmayueii: BNaneTb HABbIKAMH MOJy4YeHHUS MHPOPMALIUU H3
HCTOYHUKOB Pa3HBbIX THIIOB, CAMOCTOSITEIbHO OCYLIECTBISITh MOUCK, aHAJIH3,
CHCTEMATH3aLHI0 U UHTEPIPETALNIO HHPOPMALINH PA3IHMYHBIX BUIOB U (HopM
NPEACTABICHUS;, CO3[aBaTh TEKCTHI B pAa3JMYHBIX (opMaTrax ¢ y4EeTOM
Ha3HaueHus: MHQOPMALMM U IIeJIEBOW ayJUTOPHUH, BBIOMpAs ONTHMAIBHYIO
dopMy mpencraBieHHsT W BU3YaNH3alMM;, OLEHHBATH JOCTOBEPHOCTD,
JETUTUMHOCTb WH(pOpPMAallMM, €€ COOTBETCTBHE IIPABOBBIM M MOPAJIBHO-
STUYECKUM HOpMAaM, HCIOJb30BaTh CPEACTBAa HMH(OOPMALMOHHBIX U
KOMMY HUKAIIHOHHBIX TEXHOJIOTUH B peLeHnu KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPraHU3ALMOHHBIX 3a7a4 ¢ cOONMoaeHneM TpeOoBaHMH
SPrOHOMHKH, TEXHHMKH O€30MaCHOCTH, THUTHEHBL, pecypcocOepekeHusl,
NPaBOBBIX M 3THYECKHMX HOPM, HOPM HWH(POPMALMOHHOH Oe30MmacHOCTH,;
BJIAaNETh  HAaBBIKAMH  PAClO3HaBaHWs W 3aMThl  HHpOpMaLuy,
UH(POPMALIMOHHOHN G€30MaCHOCTH JIMYHOCTH.

MP 02

OBJasieHye YHUBEpCAIbHbIMU KOMMYHUKATUBHBIMU JIEHCTBUSMU:

0) cosmecmuas OesmenbHOCMb. TIOHUMATh M HCIOJIb30BATh MPEUMYILNECTBA
KOMAaHIHOH WM WHAWBUAYaJbHOW palOThI, BBIOMPATh TEMAaTUKy W METOIBI
COBMECTHBIX JEHCTBHH C y4YeTOoM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
KQ)KJOr0 4IEHa KOJUIEKTHUBA, NMPUHHUMATh LIEJU COBMECTHOU NEATEIbHOCTH,
OpraHHU30BBIBATL W KOOPAMHUPOBATbH NEHUCTBUS MO €€ JOCTHXXKECHUIO:
COCTABJIATh IUIAH JEWCTBUH, pacOpenensaTb polIu C y4EeTOM MHEHHH
YYaCTHHUKOB, OOCY)XIOaTh pe3yJbTaTbl COBMECTHOW: paboThl, OLEHHBATH
Ka4eCTBO CBOETO BKJIA/Ia M KAKJOTO yUYACTHUKA KOMAH/ABI B OOIIHMI pe3ysbTat
no pa3pabOTaHHBIM KPUTEPHUsIM, TpenjiaraTb HOBBIE TPOEKTHL, OLICHUBATH
W€ C TMO3ULHUHM HOBU3HBI, OPUTHMHAIBHOCTH, MPAKTHUYECKOW 3HAYUMOCTH,
KOOPAWHHUPOBATH M BBITIOJIHATH PabOTy B YCIOBUSX PEANIbHOTO, BUPTYaIbHOTO
U KOMOMHHMPOBAHHOTO  B3aUMOIEHCTBHS, OCYIIECTBIATH  ITO3UTHBHOE
CTPAaTerH4eCKOe MOBEACHUE B PA3IMYHBIX CUTyaLUsIX, NPOSBIATH TBOPYECTBO
1 BOOOparkeHue, ObITb MHULIMATHBHBIM.

MP 03

OBJajieHNe YHUBEPCATbHBIMH PETYJISATUBHBIMH IEHCTBUSMU:

- npunsmue cebs u Opyeux Jaiodeli. TPUHUMATH ceOsl, TMOHWMAash CBOH
HEIOCTATKU U IOCTOMHCTBA, IPUHUMATh MOTUBBI U apTYMEHTHI IPYTHX JIOEH
NPU aHAJM3€ PEe3yJIbTATOB NESTEIbHOCTH, NMPU3HABATH CBOE MPABO U MPABO
OpyTuX JroAed Ha OIWHMOKH, pa3BUBaTh CHOCOOHOCTP TOHUMATh MHP C
MO3HLIUHU IPYTOrO YEIOBEKa.

-TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOTIPEIEIICHHIO,
-OBJIa[IeHNe HaBbIKAMHU y4eOHO-UCCIIEIOBATENbCKOM, POEKTHOMN U
COLIMAJILHON JIESITENIbHOCTH,




ITP6 01

ChopMupoBaHHOCTD  TPEACTABJICHUN: O XUMHYECKOW  COCTaBISIOIIEH
eCTeCTBeHHOHay‘{HOfI KapTHUHBI MHpPA, POJIM XUMHUU B I[MO3HAHUU SIBJIEHUU
npupoasl, B (OPMUPOBAHMM MBIIUICHHUS W KYJbTYpPhl JIMYHOCTH, €€
(YHKIHMOHAILHOW TPAMOTHOCTH, HEOOXOAMMOMN ISl PEIleHUs] MPAKTHYECKUX
3a1audl 3KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 370POBBIO U
MPUPOJTHON Cpeie.

I1P6 02

Bnanenue  cucremMoil  XMMHMYECKUX ~ 3HAHUH,  KOTOpas  BKJIIOYAET:
OCHOBOTOJIATAIONNE TIOHATHS (XUMHYECKHN 3JIEMEHT, aTOM, JJIEKTPOHHAs
obomouka atoma, s, p,d-3JEKTPOHHBIE OpPOWTA ATOMOB, HMOH, MOJIEKYJa,
BaJICHTHOCTh, JJICKTPOOTPHULATENIbHOCTh, CTENeHb OKHCICHHS, XUMHUYECKast
CBsI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA OOBEM, YIJIEPOINHBIN CKEJeT,
(YHKUMOHAIbHAS TPYIINA, PaaWKal, H30MEpHs, M30MEPbI, TOMOJOTHYECKHIA
PsiA, TOMOJIOTH, YTJIEBOAOPOIbI, KUCIOPOA- U a30TCOAEPIKAIUE COSTUHEHUS,
OMONOrMYeCKH aKTHBHBIE BEINECTBAa (yIJEBOABI, OENKH, XKUPBI), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJICKYJIIPHBIE  COEIUHEHUS,
KPUCTAJUTMYECKAsT PEIIeTKa, THIbl XUMHYECKHX Peakui (OKUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIE, SK30- U SHAOTEPMHUYECKUE, PEAKIIMH UOHHOTO OOMEeHa),
pPacTBOP, 3JIEKTPOJUTHI, HEIJEKTPOJIUTHI, 3JIEKTPOJUTHUECKAS TUCCOLMALINS,
OKHUCJIUTEJIh, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOU PEAKIH, XUMUIECKOEe
paBHOBECHE, TEOPUU M  3aKOHBI (TEOpHWsl XUMHUYECKOrO  CTPOEHUS
opranmueckux Bemects A M. bBytnepoa, Teopus 3SJIEKTPOITUTHUECKON
auccoumanuy, nepuoandeckuili 3akod .M. MenaeneeBa, 3aKOH COXpaHEHUs
MacChl), 3aKOHOMEPHOCTH, CHMBOJHYECKHI SI3bIK XUMHH, (PaKTONIOTHYECKUE
CBEICHMSI O CBOHCTBAaX, COCTaBe, MOJYYSHHH U O€30MacHOM HCIOIb30BAHUH
BAXKHEUININX HEOPraHWYeCKUX W OPraHWYeCKUX BEINeCTB B OBITYy U
MPAKTHYECKON IESITEIbHOCTH YEJIOBEKA.

I1P6 03

ChopMupoBaHHOCTE yMEHUH  BBIABIATH  XapakTepHbIE TNPU3HAKU |
B3aUMOCBSI3b M3YUYEHHBIX IMOHSATUH, NPUMEHATh COOTBETCTBYIOLIME MOHSATHUS
IIPU OMNHUCAHUU CTPOCHMS U CBONCTB HEOPraHWYECKUX U OPTraHHYECKHX
BEILIECTB M MX MPEBPALICHUH, BBIABJIATh B3aMMOCBSI3b XUMHUECKUX 3HAHUH C
MOHATUSIMY U IPEACTABICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX NPEIMETOB.

I1P6 04

ChopMupoBaHHOCTD yMEHHH HCIONB30BATh HAWNMEHOBAHUS XHMHYECKUX
COEAMHEHUIN MEXIyHapOAHOIO COK3a TEOPETUYECKON U MPUKJIAJIHOW XUMHUHU
U TPUBHUAJIBHBIC Ha3BaHUA BayKHEHIITNX BEIIECTB (BTI/IJ'IGH, ALICTHIIEH,
rnuuepus, ¢eron. @opmManbaerus, YKCyCHas KUCIOTa, TIULHIH, YTapHbIH ras,
YFJIGKHCJIBIP'I ra3, aMMHak, ralcHas HM3BECThb, HErall€Hasd H3BCCTb, IHUTbEBAsA
cola W IPYTUX), COCTaBIATb (POPMYJIbI HEOPraHUYECKHX M OPTraHHMYECKHX
BCIICCTB, YpPaBHCHUA XUMHWYCCKUX peaxunﬁ, O6’b$[CH$ITb HUX  CMBICJI,
NOATBCPKAATDH XapPaKTCPHBIC XUMHUYCCKHUE CBOMCTBA BELICCTB
COOTBETCTBYHOIIUMU 3KCIICPUMECHTAMU H 3allUCAMU ypaBHeHI/Iﬁ XUMHUYECCKUX
PEaKLHI.

ITP6 05

ChopMupoBaHHOCTP YMEHHMI YCTaHABIMBATh NPUHAIJIECKHOCTh H3YUEHHBIX
HEOPTraHWYEeCKUX W OPraHWYEeCKUX BEIIEeCTB WM ONPEAENCHHBbIM KJaccaM U
rpynnaM COE€AWHEHUN, XapaKTEepPU30BaTh UX COCTaB M BaXKHEHLINE CBOMCTBA,
OTIpPeneNATh BUABI XUMHUUECKOH CBS3H (KOBAJIEHTHAS, HOHHASI, METAJUTMYECKas,
BOIOPOIHAsI), THUIBl KPUCTAUIMYECKHX  PELIETOK, KIacCU(ULIUPOBAThH
XUMHMYECKHUE PEAKLUU.

I1P6 06

BrameHue OCHOBHBIMH METOJAaMH HAy4YHOTO TMO3HAHUS BEIIECTB U
XUMUYECKUX  siBieHUH  (HaOnroneHwue, U3MEPEHHUE,  SKCIECPUMEHT,
MOJICJTUPOBAHUE).




I1P6 07

CdopmupoBaHHOCTE YMEHHI IPOBOAUTH PACYETHI 0 XUMUYECKUM (PopMyTam
U YpPaBHECHUAM XHUMUYCCKHUX peaKLII/Iﬁ C HCIOJIB30BAHUECM (1)I/ISI/I"IGCKI/IX
BCJIMYHWH, XapPaKTCPUIYOIIUX BCHICCTBA C KOJIMYECTBEHHOU CTOPOHBI. MAaCCHhlI,
oObemMa (HOpMaJIbHbIE YCJIOBUS) Ta30B, KOJUYECTBA BEUIECTBA, HUCIOIb30BATh
CUCTEMHBIC XUMHWYCCKUC 3HAHUA I HNPUHATHUA PCEHICHUSA B KOHKPETHBIX
JKU3HCHHLIX CUTYAIUMAX, CBA3dHHBIX C BEIICCTBAMU U UX IIPUMCHCHUCM.

I1P6 08

ChopMHPOBAaHHOCTD yYMEHHUI IUIAHUPOBATh W BBIMOJHATH XHMHUYECKHIA
SKCIEePUMEHT (MpeBpalleHHe OpPraHUYeCKHX BELIECTB MpPU HarpeBaHMU,
NOJIyYeHHE STUJICHA M W3Y4YEHHE €ro CBOWMCTB, KAaUeCTBEHHbIE PEAKIMU Ha
aNbIeTUABl, Kpaxmal, YyKCYCHYIO KHCIOTYy, JeHaTypanusi OeJKOB IpH
HAarpeBaHWHM, LIBETHbIE peakiuu OeNKOB, MNPOBOAUTb pEAKLHH HOHHOTO
oOMeHa, OIpeneNsaTh Cpeay BOAHBIX PACTBOPOB, KaUECTBEHHBIC PEAKLUU Ha
cynbdar-, kapOOHAT-, XJIOPUA-aHUOHBL, HA KATHOH AaMMOHHUSA, pellaTh
SKCIEepPUMEHTaJIbHbIE 33amadl mo TemMam «Metamwiby U «Hemeramib») B
COOTBETCTBUH C TIPAaBWJIAMH TEXHHKH O€30MacHOCTH NpU OOpaIleHHuH C
BEIIECTBAMH U JIA0OpaTOPHBIM OOOPYIOBAaHUEM, MPENCTABISTH PE3YJIbTATHI
XHUMHUYECKOTO 3KCIIEPUMEHTa B (JOpMeE 3aIUCH YPaBHEHHH COOTBETCTBYIOLIMX
peakuuii U GopMyJIHPOBATh BBIBOJIbI HA OCHOBE 3THUX PE3YJILTATOB.

I1P6 09

ChopMUpOBaHHOCTh YMEHUsS aHATH3HPOBATb XUMHUYECKYH) HH(GOPMAIIHIO,
MOJIYYEHHYIO UX Pa3HbIX UCTOYHUKOB (CPEACTB MAcCOBOM MH(OpPMAIHH, CETh
WHTtepHeT u apyrue).

I1P6 10

ChopmupoBaHHOCTH ~ YMEHUN  COOJIOAATh  TPaBWja  SKOJOTHYECKH
11es1ecoo0pa3Horo MOBEACHHs B OBITY W TPYAOBOH MAEATENBHOCTH B LIEJSIX
COXPaHEHHUsl CBOETO 30POBbsl U OKPY KAKOIIEH NPUPONHON CPEAbl, YUUTHIBATH
OIMaCHOCTb BOSI[efICTBPIﬂ Ha JKHBBIC OpPraHU3Mbl OINPCACICHHBIX BCIICCTB,
ITOHUMas CMBbICJI ITIOKA3aTeJIsA npeneanoix’I I[OHYCTPIMOP'I KOHIICHTpallu.

IP6 11

I[J'If[ O6yLIaI-OH_II/IXC$I C OrpaHUYCHHbIMU BO3MOXKHOCTAMU 3A0POBbBA:
C(I)OpMI/IpOBaHHOCTb YMEHUA TPUMECHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX
METOAAaX IMO3HAHMA BCINECTB 1 XUMHWYCCKUX SABJICHUAX.




Konu

IInanupyemble pe3yabTaThl OCBOSHUS TUCLUTLIUHbI

HAaUMEHOBaHHE

bopmupyembIx OO6mme JucnunianHapHbie

KOMITETCHLIUN
OK.01 JIP 06. B yacTi TPyAOBOIr0 BOCTIMTAHUS . ITP6 02 - Brnagerp cucTeMoll XMMHUYECKHUX 3HAHUH, KOTOpasl BKJHOYAET:
Bribupars - TOTOBHOCTb K TPYAy, OCO3HAHHE LIEHHOCTU OCHOBOIIOJIATAIOLINE TMOHATHA (XMMUYECKHH 3JIEMEHT aTOM, 3JIEKTPOHHAs

CHOCOOBI perIeHus
3ama4
npoeCCUOHATTLHOM
IeSTeIbHOCTH
NMPUMEHUTEIIBHO K
Ppa3IAYHBIM
KOHTEKCTaM

MacTepCTBa, TPy IoMooue;
- TOTOBHOCTH K aKTUBHOM AEATEIbHOCTU
TEXHOJIOTMYECKON U OMLMATBHON HAIlpPaBJICH-
HOCTH, CITOCOOHOCTh MHULIUUPOBATD,
TUTAHUPOBATh U CAMOCTOSITEIIBHO BBITIOJHSTh
TaKyIO JEATENbHOCTB;,

- HHTEPEC K pa3InyHbIM chepam
poeCCUOHATTLHOM eI TEIbHOCTH.

MP 01. OBnaaeHue yHUBepCAJIbHBIMHU
y4eOHBIMH NPOodecCHOHATBHBIMH
AeNCTBUSAMHU:

a) 0a30BbIE JIOTHYECKHE NEHCTBUS:

- CAMOCTOATEIBHO (POPMYTUPOBATE U
aKTyaJM3UpOBaTh MpobIeMy, pacCMaTPHUBATh
€€ BCECTOPOHHE;

- YyCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WITH
OCHOBAHUS AJISl CPABHEHHMS, KJIACCU(UKALIUHT U
0000I11IeHHMS;

- OTIPENEISITh LIEJH AEATENbHOCTH, 3a/1aBaTh
napameTpsl U KPUTEPUHN HX TOCTUKESHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTUBOPEUHS
B PaCCMaTPHBAECMBIX SIBICHUSX;

- BHOCHUTb KOPPEKTHUBBI

B JCATECIBbHOCTD,
OLCHUBATL COOTBCTCTBUC PC3YJILTATOB LIC/ISAM,

obomouka aroma, S,p,d- JJNEKTpOHHBIE OpOWTATH, WOH, MOJIEKYJA,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCT, CTETICHb OKHCIICHHS, XHUMUYECKas
CBsI3b, MOJIb, MOJISIPHAsl Macca, MOJSIPHBIH OObeM, VIJIEPOIHBIA CKEJeT,
(yHKUMOHANIbHAS TPYIITA, PATUKal, U30MEPHS, H30MEPhI, TOMOJOTHYECKHIA
Psii, TOMOJIOTH, YIJIEBOAOPOIBI, KHCIOPO- U a30TCOMEPIKAIINE COSIMHEHMS,
OMONIOTHYECKN aKTHUBHBIE BEINeCTBa (yTJIEBONBI, KHUPBI, OENKH), MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE  COEIUHEHUS,
KPUCTAJJTNYECKAs] PEIIeTKa, THUMbl XUMHYECKUX PEAKIHi (OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE, 3K30- U IHAOTEPMHUUYECKUE, PEAKIIMH NMOHHOTO 0OMEHa),

pacTBOp,  BJEKTPOJHUTBI U HESJEKTPOJNUTBL,  BJICKTPOJIHTHYECKAs
IUCCOLMALINS, OKHCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTb XHUMHUYECKON
peakiuH, XHUMHYECKOe paBHOBECHE), TEOPHMH U 3aKOHBI (Teopus

XUMHYECKOTO CTPOEHUs OpraHuydeckux BemecTB A M. bytneposa, Teopus
SJICKTPOJIMTUYECKONW — AUCCOUMAlMM,  nepuogudeckun  3akon .M.
MeHneneeBa, 3aKOH COXPaHEHHUSI MAaCcChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH
SI3BIK  XUMUH, (DAKTOJOTHYECKHUE CBEIEHUS, O CBOHCTBAX, COCTaBe,
MOJly4eHUH U 0€30MacHOM HCIIOIb30BAHUM BAKHEUIITNX HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON AESITEIbHOCTU YEJIOBEKA,
ITP6 03 - yMmeTb BBIABIATH XapakTepHble MPU3HAKM U B3aHMOCBS3b
W3YUYECHHBIX TOHATHH, MPUMEHATH COOTBETCTBYIOIIHUE TMOHATHS MpPHU
ONHCAaHUU CTPOCHUS U CBOMCTB HEOPTraHUUECKUX U OPraHUYE€CKHUX BEIIECTB U
WX T[PEBpPALLCHUN, BBIBIATh B3aUMOCBSI3b XUMHUYECKHUX 3HAHUU C
MOHATUSMU U NPECTABICHUAMU APYTHUX €CTECTBEHHOHAYYHBIX PEIMETOB,
IIP6 04 - ymerh HCIOJIH30BATH HAMMEHOBAHUSI XMMHYECKHX COSTUHEHHI




OLIEHHBATh PUCKH TOCJIEICTBHI 1EATEIbHOCTH,
- pa3BHBaThb KPEATUBHOE MBbIIIJICHUE TMPH
peLIeHUH XKM3HEHHBIX TPOOIIeM;

0) Ga30BBIC UCCIIEAOBATEIBLCKHIE ACHCTBUS:

- BJIAZI€Th HaBbIKAMH Hay4HO-
UCCIIENIOBATENIbCKOW M TMPOEKTHOW JesiTelb-
HOCTH, HaBbIKAMH pa3perueHus npodJem,;

- BBISIBJISITH TPUYMHHO-CJICICTBEHHbBIE CBS3H U
aKTyaJIM3UPOBATh 33124y BbIABUIaThb TUIOTE3Y
€e pa3pelIeHHus, HAXOAUTb AapryMEHThbI JIsl
IIOKa3aTeIbCTBA CBOUX YTBEPKACHUN,
3a71aBaTh MapaMeTPbl U KPUTEPUHU PELICHUS,

- aHANM3UPOBATHb IOJIyUYEHHBIE B  XOJE
pelleHus] 3aJaud  Pe3yJbTaThl, KPUTHYECKH
OLEHHBATh WX JOCTOBEPHOCTb, MPOTHO-
3UPOBaTh U3MEHEHHE B HOBBIX YCJIOBHSIX;

- yMeThb MePEHOCHUTD 3HAHUSI B
MO3HABATENIbHYI0 U TPAKTHYECKYI0 00JjacThb
JKU3HEAEATEIbHOCTH,;

- YME€Tbh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX
NPEIMETHBIX 00NacTei;

- BBIIBUTaTh HOBbIE H/IEH, NIPEAJIaraTh
OPUTHHAJbHBIE TIOAXOMAbI U PEIICHHUS,

- CMOCOOHOCTDh UX UCTIOJIB30BAHUS B
MO3HABATENIbHON U COLIMAIBHON MPAKTHKE.

MEXKIYHApPOAHOTO COK3a TEOPETUYECKOM U NPUKJIAJHOW XHUMHH U
TPUBHAJIbHBIE HA3BaHUs BAKHEHIIMX BEIIECTB (3TWUJICH, aLETHIIEH,
rnunepus, (eHon, GopManbaerun, yKCyCHash KHUCJIOTA, TIUIHH, YTapHbIA
ras, yrieKuCIbIi ra3, aMMHAK, TallleHash U3BECTh, MUTHEBAsI CON U IPYTHX),
COCTaBJATh (OPMYJIBI HEOPTaHUYECKUX M OPraHMYECKUX  BEIIECTB,
YpaBHEHUS] XMUMUYECKUX pPEaKUUH, OOBSICHATh WX CMBICH, IMOATBEPKAATH
XapakTepHble XMMHYECKHE CBONCTBA BELIECTB  COOTBETCTBYHOLIUMH
SKCIIEpPUMEHTAMU U 3alUCAMU YPABHEHUN XUMHUYECKUX peaKLni;

IIP6 0S5 - ymers YyCTaHaBIUBaTb MPHUHAJIEKHOCTb  M3YUYEHHBIX
HEOPTraHUYECKNX U OPraHWYECKHMX BEIECTB K OINpENEeIeHHBIM KjaccaM U
rpynnaM COeAUHEHUN, XapaKTepU30BaTh UX COCTAB U Ba’KHENINNE CBONCTBA,
ONpeneNsiTb  BUAbl XUMHYECKMX  CBsi3ed  (KOBaJIeHTHas, MOHHAas,
MeTaJUINYeCKasi, BOJOPOIHASI), TUITbI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB;
KJIAaCCU(UIIUPOBATh XUMUYECKHIE PEAKIINY;

PG 01 - copmupoBaTh MPENCTABICHUS: O XUMHYECKOH COCTABISIOLICH
€CTECTBEHHOHAYUYHOI KapTUHBI MHpA, POJIM XUMHHU B IO3HAHUU SIBJIEHUU
npupoarl, B (HOPMUPOBAHMM MBIIUJICHHS H KYJbTYPbl JIMYHOCTH, €€
(YHKIIMOHATBHOH IPaMOTHOCTH, HEOOXOIMMOM ISl PELICHUs TPAKTHUECKUX
3a1a4 ¥ HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIIEHHSI K CBOEMY 3/I0POBBIO U
MIPUPOAHOI Cpene,

IIP6 07 - yMmeTp NPOBOAMUTH pacyeTbl MO XUMHYECKHUM (GopMylaMm H
YPaBHEHUSIM XUMHYECKHUX pPEAaKUUH C HCHOJIb30BaHUEM (PH3HUECKUX
BEJINYUH, XapaKTePU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI
Maccel, oObema (H.y.) Tra30oB, KOJMYECTBA BEUIECTBA, HCIIOIB30BATh
CUCTEMHblE XUMHUYECKHE 3HAHUS AJ NPUHATUS pPELIeHUN B KOHKPETHBIX
JKU3HEHHBIX CUTYaLUsIX, CBA3aHHbBIX C BELIECTBAMHU U UX PUMEHEHUEM.




OK 02.
Hcnonb3osare
COBpPEMEHHBIC
CpeACTBa MOUCKA,
aHamm3a u
UHTEpIpeTanys
uHpOpMaLUHU U
UH(POPMALIMOHHBIE
TEXHOJIOTUU

TS BBITTOJTHEHHST
3ama4 npodeccro-
HaJIbHON
IeATEeIbHOCTH

JIP 08. B o6;1acTH LIEHHOCTH HAYYHOT'0
MO3HAHHUS

- ¢hOpMHUPOBAHHOCTH MUPOBO33PEHUSI,
COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAayKH U OOIECTBEHHOM
NPaKTUKH, OCHOBAHHOT'O Ha ayanore
KYJIbTYP, CIIOCOOCTBYIOIIErO OCO3HAHHIO
CBOETO MECTa B IMOJUKYJIBTYPHOM MHPE;

- COBEPLIEHCTBOBAHHUE A3bIKOBOU U
YUTATENbCKON KYJBTYpPbI KaK CPENCTBA
B3aUMOJIEHCTBHSA MEXY JFOIbMHU M MMO3HAHUS
MUpA,;

- OCO3HaHUE LEHHOCTH HAYYHOHN
IESITeIbHOCTH, TOTOBHOCTh ~ OCYILECTBIISITh
NPOEKTHYI) U HUCCIIEIOBATEIBCKYIO
AeSITeIbHOCTh UHANBUAYAIBHO U B TPYIIIIE,
MP 01. OBnageHue yHHBepCAJIbHBIMH
y4eOHbIMH

MO3HABATEJILHBIMH AefiCTBHSIMH:

B) pabota ¢ nHpopMaLHei:

- BJIQIETh HABBIKAMH TOJTyUeHUs] HHPOPMALTIH
U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISAT TIOUCK,
aHaJIN3, CHCTEMATU3ALUIO H HHTEPIIPETALHS
UH(pOPMALUN PA3IMYHBIX BUOB U HOpM
NPEACTaBICHNUS,

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (popMaTax ¢
y4eTOM Ha3zHaueHUs1 HHPOPMALNH U [eJIeBON
Ay IUTOPHH, BBIONPAst ONTHMAJIbHYIO (hOpMY

ITP6 08 - ymMmeTh MIaHMPOBAaTb U BBIMOJHATH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpalneHusi OPraHWYECKHUX BEIIECTB MPH HArPEBAHUH, MOJY4YCHHE
STUJIEHA U U3YUYEHHUE €ro CBOMCTB, KAYECTBEHHbIE PEaKLUH Ha albIerHjibl,
KpaxMaJl, YKCYCHYIO KHCIOTYy, AEHaTypalus OENKOB IpH HarpeBaHUH,
[[BETHBIE peakuu OEJNKOB, MPOBOAUTh pPEAKIUH HMOHHOrO OOMEeHa,
OTIPENEeNATh CPEAY BOOHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIINU Ha CyJb(aT-,
kapOOHAT- W  XJIOPUA-aHUOHBL, HA  KATHOH aMMOHMS,  pellaTh
SKCIIEpUMEHTANIbHBIE 3a7aun 1o TemMaMm "Meramiel" u "Hemeramns!") B
COOTBETCTBUH C MpPaBWJIAMH TEXHHKH O€30MacHOCTH MpH oOpalieHuu ¢
BelIecTBaMH U JabopaTopHble 000pyIOBAHHEM, MPENCTABIATh PE3yJIbTAThI
XUMHUYECKOrO0  JKCIepHUMEHTa B dopme  3ammcu  ypaBHEHHUH
COOTBETCTBYIOINUX peakuuii u (HOPMYJUPOBATH BHIBOABI Ha OCHOBE 3THX
pe3yJIbTaTOB,

ITP6 09 - ymMeTh aHAMM3UPOBATh XUMHUYECKYI HH()OPMALIHIO, MOJTYYaeMYIO
U3 Pa3HBIX UCTOYHHUKOB (CPEACTB MaccoBOi mH(popmauy, cetb MHTEpHET U

Apyrue);

IIP6 06 - BnaneTb OCHOBHBIMH METOAAMH HAYYHOTO TMO3HAHHWS BEIECTB U
XUMUYECKUX  siBJieHMi  (HaOMomeHue,  U3MEpeHHe,  SKCIePHUMEHT,
MOJIEJTUPOBAHUE),

PG 07 -ymerp NPOBOAUTH pacdyeTbl MO XUMHUYECKUM (opmynaM W
YPaBHEHUSIM XUMHYECKHUX pPEAaKUUH C HCHOJIb30BaHUEM (PH3HUECKUX
BEJIMYMH, XapaKTePU3YIOLINX BEIECTBA C KOJHYECTBEHHOW CTOPOHBI:
Macchl, oObeMa (HOpPMaJlbHbIE YCJIOBHsSI) Ta30B, KOJMYECTBA BEINECTBA,
UCITIOJIB30BATh CHCTEMHBIE XUMHUYECKUE 3HAHUS Ul TPUHITHS PELICHUHA B
KOHKPETHBIX JKM3HEHHBIX CUTYaLUsX, CBSI3aHHBIX C BELIECTBAMH U HX
NPUMEHEHHEM,




MPEACTABICHUS U BU3yaJU3aLuu,

- OLIEHUBAaTb JOCTOBEPHOCTD, JJETUTUMHOCTb
uH(OPMALIH, €€ COOTBETCTBUE MIPABOBLIM U
MOpPaJbHO-3TUYECKUM HOPHaM;

- UCTIOJIb30BATh cpencraa nuHdopma-
OUOHHBIX U KOMMYHUKAIIHOHHBIX
TEXHOJIOTHHA B PEMIEHUN KOTHUTHUBHLBIX,
KOMMYHHUKATHUBHBIX W OPraHU3allMOHHbIX
3amaq ¢ cobmonenneM TpeOoBaHUH
SProOHOMUKH, TCXHUKU 6630HaCHOCTI/I,
TATHEHBI, pecypcocOepeKeH s, MPABOBBIX

U 5TUYECKUX HOPM, HOPM HH(POPMALMOHHOM
0e30MacHOCTH;

- BJIQ/IETh HABBIKAMH PACIIO3HABAHUS U
3amuThl HHQOpMALUK, HHPOPMALIMOHHOM
0€30MacHOCTH.

OK 04.
A¢pdexruro
B3aUMOJEHUCTBO-
BaTh U paboTaTh
B KOJUIGKTHBE U
KOMaHJIe

MP 03. -roTOBHOCTb K CAMOPA3BUTHIO,
CaMOCTOATENBHOCTU U CAMOOTIPENEICHUIO;
-OBJIa[IeHNe HaBbIKaMHU y4eOHO-HUCCIIeI0Ba-
TEJNBbCKOMW, MPOEKTHON U COLIMAIbHON
NEeATEIbHOCTY,

MP 02. B1ageHue YHHBEPCAJIbHBIMH
KOMMYHHKATHBHBIMHU AeHCTBUSIMHU!

6) COBMECTHas AEATEIbHOCTD!

- IOHUMAaTb WU HCTIOJIb30BaTh MPEUMY-
L1€CTBA KOMAaHIHOW U UHAUBUY aJIbHOM
padoTsr;

- IPpUHUMAaTh LU COBMECTHOI JeATCIIb-
HOCTH, OPIraHU30BBIBATE U KOOPAUHUPOBATDH
I[efICTBPIﬂ 110 €€ JOCTHIKECHUA. COCTABJIATH

ITP6 08 - yMmeTh MIaHMPOBAaTb U BBIMOJHATH XUMMUYECKUNH HKCIIEPUMEHT
(mpeBpalneHusi OPraHWYECKHUX BEIIECTB MPH HArPEBAHUH, MOJY4YCHHE
STUJIEHA U U3Y4YEHHUE €ro CBOMCTB, Ka4eCTBEHHbIE PEaKLMM Ha ajbAerubl,
KpaxMaJl, YKCYCHYIO KHCIOTYy, AEHaTypalus OENKOB IpH HarpeBaHUH,
[[BETHBIE PEAKIIMH OEJTKOB; MPOBOANTDL PEAKLIMH  HOHHOTO OOMEHa, orpe-
IENATh CPely BOIAHBIX PACTBOPOB, Ka4ECTBEHHBIE PEAKIMH Ha Cyibdar-,
kapOOHAT- W  XJIOPUA-aHUOHBL, HA  KATHOH aMMOHMS,  pellaTh
SKCIIEpUMEHTANIbHBIE 3a7aun 1o TemMaMm "Meramibl" u "Hemeramner") B
COOTBETCTBUH C MpPaBWJIAMH TEXHHKH O€30MacCHOCTH MpH OOpalleHuu ¢
BEIECTBAMH U JIaDOpaTOpHbIE 0OOPYNOBaHUEM, MPENCTABISTL PE3yJIbTATh
XUMHYECKOI0 3KCMEPUMEHTAB ¢dopme 3anmucu ypaBHEHUN COOTBET-
CTBYIOLIMX peakuuii u (OPMyJHpPOBATH BBHIBOABI HAa OCHOBE OTHX
pe3yJbTaToB,
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IJaH JEHCTBHH, paclpeaenaTh POJH C
y4e€TOM MHEHHUH YYaCTHUKOB OOCY KIaTh
Pe3yIabTaThl COBMECTHON paboTHT,

- KOOPAMHUPOBATH U BBIMOJIHATE paboTy B
YCJIOBUSIX PEAJIbHOIO, BUPTY AJIbBHOIOH
KOMOHWHHUPOBAHHOTO B3aUMOJCHCTBUS,

- OCYLLECTBJIATD MO3UTUBHOE
CTpaTeruyeckoe MOBeJEeHUE B PA3IUUHbIX
CUTyaLUsX, IPOSIBIATH TBOPUECTBO U
BOOOpakeHue, ObITh MHULIUATHBHBIM.

MP 03. OBnageHue yHHBepCAJIbHBIMH
peryJsiTUBHbIMH JeHCTBUSIMHU

I) IpUHATHE ceOsl U IPYTHX JIFOICH:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX
JFOZIEH NP aHAIU3€ PE3yJIbTaTOB
NEeATEIbHOCTY,

- IPU3HABAThH CBOE MPaBO U MPaBO APYIHUX
JrOIeN Ha OIHOKM,

- pa3BUBaTh CIIOCOOHOCTH MOHHUMATh MHpP C
MO3ULIUK IPYTOro 4eJIOBEKa,

OK 07.
CopneticTBOBaTH
COXPaHEHHIO

OKpYy Karo1ein
Cpefbl,
pecypcocbepe-
KECHUIO, IPUMECHATD
3HaHUS 00 M3MeHe-
HHUU KJIMMAaTa,
MPUHIMIIBI

JIP 07. B 00/1aCTH 3K0JIOTHYECKOT0
BOCIIHTAHHS

- ¢(hOpMHUPOBAHHOCTD IKOJIOTHYECKOM
KYJIbTYPbI, TOHUMAaHHUE BIUSTHUSI COLIMAIBHO-
SKOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE
MPUPOIHON U COLUATIBHOMN CPeIbl, OCO3HAHNE
rJ100aIbHOTO XapaKTepa 3KOJIOTUIECKUX
npobnem;

- TUIAHUPOBAHKE U OCYLUECTBJICHUE AEHCTBUH B
OKPY KarOIIeH cpesie Ha OCHOBE 3HAHMS 1IENIEH

PG 01 - copmupoBaTh MPENCTABIECHUS: O XUMHUYECKOH COCTABISIFOLIEH
eCTeCTBeHHOHay‘{HOfI KapTUHbI MHpPA, POJU XUMHU B ITO3HAHUU SIBJICHUI
npupoarl, B (HOPMUPOBAHMM MBIIUJICHHS H KYJbTYPbl JIMYHOCTH, €€
(YHKIIMOHATBHOH IPaMOTHOCTH, HEOOXOIMMOM ISl PELICHUs TPAKTHUECKUX
3a1a4 ¥ HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIIEHHSI K CBOEMY 3/I0POBBIO U
MIPUPOAHOI Cpene,

IIP6 10 - ymerp coOMOmaTh TpPaBHJIA SKOJOTHMYECKH LEJIeco00pa3sHOro
NOBEJICHHS B OBITY U TPYIOBOW AEATENBHOCTU B LIENISIX COXPAHEHUS] CBOETO
300pOBb M OKpYy>Karolled MNPUPOJHON Cpenbl, YYUTBIBATH OMNACHOCTH
BOSHeﬁCTBHH Ha JKHMBBIC OPraHu3Mbl ONPCACJICHHBIX BCIICCTB, INOHMMAA
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OepeKIUBOTrO
MPOU3BOACTBA,
3¢ deKkTUBHO
NENCTBOBATH B
Ype3BbIUANHBIX
CUTyaIUsIX.

YCTOMYMBOTO Pa3BUTHs YEIOBEUECTBA,
AKTUBHOE HENPUATHE NEHCTBUH, MPUHOCIIINX
BpEeIl OKpYXKarollei cpene,

- YMEHHE TIPOTHO3UPOBATH HEOIArOIIPHUSITHBIC
3KOJIOTHYECKUE MOCIEACTBUSA
MPEANPUHUMAEMBIX TEHCTBHIA,
MpPenoTBpaLIaTh UX,

- paclIMpeHHUe OMbITA ACSITENbHOCTH 3KOJOTH-
YECKOW HAIMPaBJIEHHOCTH,

- OBJIAZICHUE HaBBIKAMH y4eOHO-
HCCJIENOBATENBbCKON, MPOSKTHON 1
COLMAJLHON JIESITEILHOCTH,

CMBICJI ITOKa3aTeNsl NPeAeIbHON 10Ny CTUMON KOHLIEHTPALNH
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2. CTPYKTYPA U COAEP’KAHUE PABOYEN IMPOIr'PAMMABI
OBINEOBPA3OBATEJBHOU JINCHUIVIMHBI OY/1.10 XUMUWA

2.1 O0bem o6meodpa3oBaTeIbHON AUCUUIINHBI U BUABI Y4e0OHOIH padoThl

Buo yuebnoii pabomsi Obvem uacos

O6pem 00pa3oBaTeNnbHON MPOrpaMMBbl TUCIUTLTHHBI 72
B TOM UHCJIE!

OCHOBHOE COJZIEpIKaHHE 70
B TOM UHCJIE!

TEOPETUYECKOE OOyUEeHUE 42
MPAKTUYECKUE 3aHATUSA 20
71a00paTOPHBIE 3aAHSITHS 10
IIpodeccrnoHanbHO-OPUEHTHPOBAHHOE COIepKaHue (comeprkaHne 5
MPUKJIATHOTO MOJIYJIsI)

B TOM UHCJIE!

TeopeTudYecKoe oOydeHue 2
IIpomesxyTounas arrectanms (nuddepeHurpoBaHHBIN 3a4€T) 3a CUET 5

BPCMCHH, OTBCACHHOI'O HAa OCBOCHUEC NHCIUIIJIMHBI




2.2 TemaTn4yeckuii MJIaH U coAepKRaHUe 001e00pa30BATEILHOM AHCLHUIIIUHBI XHUMHUSA

Coaep:xkanue yueOHOro MaTepuaJia (0CHOBHOE U MPO(pecCHOHATIBLHO-

HaumeHoBaHue . O6bem dopmupyemsbie
pA3IeIoB 1 Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3AHSTHSI, NIPUKJIAIHON 4ACOB KOMITETeHIIH
MOAYJb
1 2 3 5
OcHOBHOE coaep:RaHHe 72
Pasnen 1. Teoperuueckne 0CHOBbI XUMHH 26
Tema 1.1. Codeporcanue yuedno2o mamepuana OK.01
OCHOBHbIE XMMUYECKHE Xumudeckuii sieMeHT. AToMm. Anpo aToma, U30TOIBbL. DJIEKTPOHHAsT 000JI0UKa.
HOHATHS 1 3aKOHBI, DHepreTuyecKe ypPOBHH, IOAYPOBHU. ATOMHBIE OpOHUTaANH, S-, P-, d- SJIEMEHTBL. 2
CTPOCHUE aTOMOB Oco0eHHOCTH pacrpeneseHus 3JIEKTPOHOB MO OPOUTAJISIM B aTOMAX 3JIEMEHTOB
XUMHYICCKUX 3JICMCHTOB NEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAs KOHPUTypauus aroMoB. OCHOBHBIE
XUMHUYECKHUE 3aKOHBI
Ipaxkmuueckue 3ausmus
lpaxmuueckasn paboma Ne |
«OCHOBHbBIE KOJNMYECTBEHHbIE 3aKOHbI B XHMHH U pacyueTbl [0 YpPaBHEHUSIM
XUMHYECKHUX PEAKLIHID».
OTHOCUTEIbHBIC ATOMHAs U MOJIEKYJIsIpHas Macchbl. MossipHas macca. Konmmaectso 2

BemecTBa. MaccoBast 1oJist BemecTsa. 3akoH ABoraapo. MoJisipHbIi 00beM ra3oB.
OTHOCHUTEIBHAS IUIOTHOCTD ra3oB. PacyeTsl 1Mo YPABHEHUAM XUMHWYCCKUX peaKLII/IfI C
HCTIONIb30BAHIEM MACCOBOM 10NN BELIECTBA, 0ObeMa (HOpMaJIbHbIE YCIIOBUs) T'a30B,
KOJIMUECTBA BELIECTBA
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Tema 1.2. Ipaxkmuueckue 3ausmus OK.01
HepI/IOHI/ILIeCKI/Iﬁ 3aKOH 1 HpaKTI/ILIeCKaﬂ pa60Ta No2. OK.02
[Tepuonmnyeckas cucrema «H3yueHnne nepuoanYecKuX 3aKOHOMEPHOCTEH M MX B3aUMOCBS3H CO CTPOCHHEM
XUMHYECKUX 3J1eMEHTOB [l. | aromoBy.
H. Menneneesa, ux CBsI3b € Ilepuoanueckast cucrema xumuueckux osnemeHntos JIU. Menneneesa. Casi3b
COBPEMEHHOH Teopuei MEePUOANYECKOr0 3akoHa U llepuoauyeckoil CUCTEMbI XHUMHUYECKUX 3JIEMEHTOB C
CTpOCHUA aTOMOB COBPEMEHHON TeOpuel CTPOCHHsS] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB
XUMHYECKHX 3JIEMEHTOB, O0Opa3yeMbIX HMH MPOCTbIX M CJIOXKHBIX BELIECTB IO
rpynnam u nepuogam Ilepuonnuyeckoil cuctemel. 3HaueHUE NEPUOANYECKOTO 3aKOHA
Y CUCTEMbl XUMHUYECKHX 3JIeMeHTOB J|.11. MeHneneeBa B pa3BUTHH HAYKHU.
Y cTaHOBIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XUMUYECKHX 3JIEMEHTOB U
NEePUOJUYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COSIUHEHUN B
COOTBETCTBUU C NoJoxxeHueM lleprnoandeckon CUCTEMBL
Tema 1.3. Cooeporcanue yuebno2o mamepuand OK.01
CtpoeHue BeriecTsa Crpoenue BerecTBa. XuMHUUECKas CBsI3b. BUIbI XMMU4ECKOH CBsI3M (KOBaJIEHTHAS
U IPUPOAA XUMHUYECKOU HETIOJISIPHAS U TIOJISIPHAS], MOHHAS, METaJIUecKasi). MexaHu3Mbl 00pa3oBaHUs
cBsizu. MHOTOOOpasue KOBAJICHTHOH XUMUYECKOU CBs3U (OOMEHHBIN U JJOHOPHO-aKLIENTOPHBIH).
BELIECTB BonoponHas cBsaA3b. BaneHTHOCTh. DnekTpooTpuLareabHoCcTb. CTeneHb OKUCIEHNUS.
HOHBI: KaTHOHBI U AHNOHBI
Tema 1.4. Cooeporcanue yuedno2o mamepuand OK 01
Knaccupuxanms, Knaccupukaums Heopranmueckux BemecTs. HoMeHkmaTypa HeopraHM4ecKux OK 02

1 HOMEHKJIaTypa
HEOPTaHUYECKUX BELIECTB

BCIIECTB (OKCI/II[bI, THAPOKCUIBI, KUCJIOTHI, CO.]'II/I). I'eneTnueckast CBs3b MEXKAY
KJIACCAMU HEOPTAHUYECKUX COSAMHEHUH.

3aBHUCHUMOCTD CBOWCTBA BEIIECTB OT COCTaBa M CTPOEHUs. BerecTsa MOIEKyISIPHOTO
¥ HEMOJIEKYJIIPHOTO CTPOEHUsL. ATperaTHble COCTOsIHMS BemecTBa. Kpucramnmnyeckue
U aMOp(HBIE BEIECTBA. 3aKOH MOCTOSHCTBA COCTaBa BeIeCTBa. THIIbI
KPUCTAJUTMUECKUX PeeTOK (aTOMHAs, MOJIEKYJISIpHASI, MOHHAs, METAJUTMYECKasT ).
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lIpaxmuuecxue 3anamus

IIpakTrueckas padora Ne3

«HomeHkaTypa HEOPraHUYECKUX BELIECTBY.

Pemenne npakTH4ecknx 3aaHUH MO KIacCU(UKALIMN, HOMEHKIIAType U XUMUYECKIM
¢bopMyiaM HEOPTaHMUECKUX BEIIECTB PA3IMUHBIX KJIacCOB (YrapHBIN ras,
YTJIEKUCIBIN Ta3, aMMHAK, TallleHasl U3BECTh, HETAIICHAS! H3BECTh, TUTHEBAs COAA U
APYTUX): Ha3BaHUs BewnecTs o mexkayHapoanoit (MIOITAK) win TpuBnaspHOR
HOMEHKJIATYpe M COCTaBJICHNE (POPMYJIbl XUMHUECKUX BEIIECTB, ONpPEACICHHIE
MPUHAJIEKHOCTH K Kiaccy. [lonck mHpOpMannu no Ha3BaHUsAM, HASCHTU(UKATOPAM,
CTPYKTYPHBIM opMyJiaM. AHAJIN3 XUMUYECKOH MH(POPMALIH, TIOJyYaeMOH 13
Pa3HBIX UCTOYHUKOB (CpencTB MaccoBol nHpopmarmny, cerb UHTEpHET U ipyrue)

Tema 1.5. Cooeporcanue yuedno2o mamepuand OK 01
Tunbel XUMUYECKUX Xummueckast peakiust. Kiaccuukanys XUMHYECKUX PEakIfii B HEOPraHMIECKON U
peaxuuit OpPraHUYEeCKON XUMHUHU. 3aKOHBI COXPaHEHUsI MACChI BELLECTBA, COXPAHEHUS U

MIpeBpaLleHNs] SHEPTUN NP XUMHUYECKUX peakuusax. OKUCIUTENbHO-

BOCCTAHOBUTEJIbHBIC pEeaKLUH (YPaBHEHHSI OKUCIIEHHI-BOCCTAHOBJICHHSI, CTETIEHb

OKHCJIEHUs, OKHCIIUTENb U BOCCTAHOBUTEINb, OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE

peaxkuuu B IPUPOE, IPOU3BOJACTBEHHBIX MPOLIECCaX U KU3HEAEATENbHOCTH

OpPTraHU3MOB)
Tema 1.6. Cooeporcanue yuedno2o mamepuand OK 01
CKopocTb XMUMHUYECKUX CkopocTb peakuny, ee 3aBUCUMOCTD OT Pa3IMYHbBIX (PAaKTOPOB: MPHPOIBI OK 02

peakuuii. XUMHUYECKOE
paBHOBECHE

pearupyromux BeUeCcTs, KOHIEHTPALUN PearupyrolnuX BelecTB, TEMIIepaTypbl U
IUTOIIA/IA PEAKLIMOHHON MOBepXHOCTH. TeroBbie 3(ppeKTsl XUMHUUECKUX PeaKLIUi:
9K30- M 3HIOTepMHuUeckre peakunu. OOpaTuMble peakiuu. XUMHYECKOE PABHOBECHE.
@DakTOpBbI, BAUAIOIINE HA COCTOSHUE XUMHUECKOTO PAaBHOBECHS (KOHLICHTPALUS
pPEareHTOB MJIH MPOAYKTOB PEAKIINH, AaBleHHe, TeMnepatypa). [Ipunmmmn Jle
IMlarenre
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Jlabopamopnvie 3anamus

Jlaboparopnast pabora Nel «BnussHHe pasnuuHbIX (PAKTOPOB HAa CKOPOCTH
XUMUYECKUX PEAKLUA U CMELIEHUE XUMHUYECKOTO PABHOBECHS .

Petnenue npakTHKO-OpUEHTUPOBAHHBIX 3aTaHUI Ha aHAN3 (PAKTOPOB, BIUSIFOIINX HA
U3MEHEHHE CKOPOCTU XUMUYECKOHN PEeakui. 3aBUCUMOCTb CKOPOCTU XUMUYECKOM
peakuny OT MPUCYTCTBUS KaTaJINU3aTOpa Ha MPUMEPE PA3JIOKEHUS MEPOKCUIA
BOOPO/A C MOMOIIBIO JHOKCHAA MapraHia U Karajasbl. PemeHne npakTuko-
OpPUEHTHUPOBAHHBIX 3alaHUI Ha npuMeHeHue npuHiuna Jle-lllatense nns
HAXOJKIAEHUS HAMIPABJIEHUSI CMEIIEHUSI PABHOBECHS XUMUYECKON PEaKLUK U aHAJIN3
(haKkTOPOB, BAMSIOIINX HA CMEIEHHE XUMHUYECKOTO PABHOBECHSI

Tema 1.7.

PactBOpsI, TEOpUs
BJIEKTPOJIUTUUECKON
OUCCOLMALMA U HOHHBIN
obMeH

Cooeporcanue yuedno2o mamepuand

PactBopsbl. Buasl pacTBOPOB MO COAEPKAHUIO PACTBOPEHHOTO BELIECTBA.
PacteBopumocTs. IlonsiTHE O IUCTIEPCHBIX cUCTeMax. MICTUHHBIE U KOJIJIOUIHbBIE
pacTBOpbl. MaccoBas 105151 BellecTsa B pactsope. IloHsTHE O BOIOpOAHOM
nokasarese (pH) pacteopa. Dnektponurudeckas aucconnanusi. CHIbHbIE U cna0ble
AJIEKTPOJIUTHI, HE3JIEKTPOIUTHL. Peakunn noHHOrO oOMeHa

Jlabopamopnuie 3ansmus

JlaboparopHas padorta Ne2 «IIpurorosieHue pacTBOPOBY.

IIpurorosneHne pacTBOPOB 3a1aHHON MAacCCOBOH JOJIEH PACTBOPEHHOIO BELIECTBA,
NPOBENEHNE Peaknii HOHHOro 0OMEHa, ONpeNeeHHe CPebl PACTBOPOB BEIIECTB C
MIOMOIIBI0 YHUBEPCAIBHOTO HHANKATOPA (KUCHasi, HEHTpaIbHAas, eNouHast). 3aAaHus
Ha COCTaBJICHHE HOHHBIX peakiuil. Pelenue npakTHKO-OpUEeHTUPOBAHHBIX
pacUETHBIX 3aIaHUI HA PACTBOPBI, HCIIOIB3YEeMbIe B OBITOBOH M MPOU3BOICTBEHHOM
JEeSITEIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
OK 07

KonTtpoabsnas padora 1

Ctpoenue BelecTBa 1 XMMUYECKHE peakLuu (1o paszgeny 1)

Pazagen 2. Heoprannyeckasi XuMus

12
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Tema 2.1. Duzuko-
XUMUYECKHE CBOUCTBA
HEOPTaHUYECKUX BELIECTB

Cooeporcanue yuedno2o mamepuand

XUMHUYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKHX BEINECTB (OKCHIIOB,
TUAPOKCHUIOB, KHCIIOT, Cosiel u Ap.). I 'eHeTnueckas CBsA3b HEOPraHUIECKUX BELIECTB,
NPUHAJIEIKAIINX K PA3IMYHBIM KJIaccaM. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB
MPOCTBIX BEIECTB, BOXOPOIHBIX COSIMHEHHH, BBICIIMX OKCHAOB U THAPOKCHAOB

Cooeporcanue yuedno2o mamepuand

Mertannel Ilonoxenue merannos B Ileppoandeckon cucteMe XUMUYECKUX
sneMeHTOB. OCOOEHHOCTH CTPOEHHSI HJIEKTPOHHBIX 000JI0UEK aTOMOB METAJIJIOB.
OO6une ¢pusznyeckne cBoiicTBa MeTauioB. CIIIaBbl METAJUIOB. DJIEKTPOXMMHUYECKHIA
psi HAIPSDKEHUH MeTaIoB. XMMHUYECKHE CBOWCTBA BAKHEHIINX METAJUIOB (HATPUH,
KaJIni, KabLUUH, MarHuH, aTFOMAHUHN, [IUHK, XPOM, JKeJIe30, MEb) U UX COSNMHEHUN.
O6mue cnocodbl noy4yeHus: MeTa/uioB. [IpuMeHeHrne MeTaJlJIOB B OBITY M TEXHHUKE

Cooeporcanue yuedno2o mamepuand

Hewmeramner. [Tonoxenne HemeTanios B [lepnonnyeckoil cucreMe XUMHUECKUX
snemeHToB J{ 1. MeHneneeBa 1 OCOOEHHOCTH CTPOEHUS aTOMOB. Pu3nyeckue
CBOICTBAa HEMETAJUIOB. AJUIOTPOINHUSI HEMETAIJIOB (Ha MpUMEpe KUCIOPOa, CEpBbl,
dochopa u yrnepona). XuMudeckne CBONCTBA U MPUMEHEHHE BasKHEHTIIIX
HEMeTaJIOB (TaJIOTeHOB, Cepbl, a30Ta, Gochopa, yriepoaa u KPeMHUs) U UX
coeanHeHU (OKCHIOB, KUCIOPOACOAEP KAIUX KHCIIOT, BOXOPOAHBIX COSTUHEHHI).
ITpumeHeHne BaXKHEUITUX HEMETAJJIOB M UX COSMHEHUM

Ipaxkmuueckue 3ausmus

IIpaxtrueckas padora Ne4.

«PU3UKO-XUMHUYECKHUE CBOMCTBA HEOPTAHUYECKUX BEILIECTBY.

CocraBneHre ypaBHEHUM XMMHYECKHUX PEAKLIUN C y4aCTHEM MPOCTBIX U CIIOKHBIX
HEOPTaHWYECKUX BEIIECTB. METAJIJIOB M HEMETAJIJIOB, OKCUJIOB METAJJIOB, HEMETAJIOB
U amM(OTepHBIX 3JIEMEHTOB, HEOPTraHUYECKHX KHCJIOT, OCHOBAaHUH W aM()OTEPHBIX
TUIPOKCUIIOB; HEOPTAHUYECKUX COJICH, XapaKTEPHU3YIOLIUX UX CBONCTBA.

PacuéTpl Macchl BeliecTBa Wil 00BEMA ra30B MO U3BECTHOMY KOJIMUYECTBY BELIECTBA,
Macce Wi 00bEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIUU BEIIECTB, PACYETHI MACCHI
(0OBbéMa, KOJIMUeCTBa BEIIECTBA) MPOAYKTOB PeaKIUU, €CIH OOHO U3 BEIIECTB UMEET
npumecu. Penenne npakTHKO-OPUEHTHPOBAHHBIX 3a1aHUI HA CBOMCTBA, COCTAB,

OK 01
OK 02
OK 04
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NoJIyueHue 1 0e30MmacHOe UCTIOb30BaHUE BAKHEHIIINX HEOPTAHUYECKUX BEIIECTB B
ObITY ¥ PODHECCHOHATBLHON eI TEIbHOCTH YEI0BEKa

Tema 2.2. Jlabopamopnuie 3ansmus OK 01
HUnentudukanms JlaboparopHas pabora Ne3 OK 02
HEOPraHUYECKUX BELIECTB «MneaTnukanus HEOPraHMYECKUX BEIECTBY. OK 04
Pelenue skcrniepuMeHTaNbHBIX 33714 [10 XUMUYECKUM CBONHCTBAM METAJJIOB U
HEMETAJUIOB, 10 PACMO3HABAHUIO U MOJYUYECHUIO COSUHEHUNH METAJIJIOB U HEMETAJIJIOB
(B3auMopeNCTBIE THAPOKCHIA ATFOMUHHS C PACTBOPAMH KHCJIOT U IIEJIOUEH, ).
UnenTndukaiys HEOPraHMIECKUX BELIECTB C CIOJIb30BAaHIUEM UX (PU3HKO-
XUMHUYECKHUX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX peakiuil. KauecTBeHHbIE
peakuuu Ha cyibdar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOHBI METAJIJIOB U KATHOH
aMMOHUs
Konrpoabnas padora 2 CBolicTBa HEOPraHUYECKUX BeLIeCTB (IO pasaeny 2)
Pasznen 3. TeopeTrnueckne 0CHOBbI OPraHMY€CKOH XHUMHH
Tema 3.1. Cooeporcanue yuedno2o mamepuand OK 01

Knaccupukauus, crpoeHue
U HOMEHKJIaTypa
OpTraHNYCCKUX BEIICCTB

IIpenmer opraHuyecKoW XHMUHU: €€ BO3HMKHOBEHHE, DPa3BUTHE W 3HAUYCHUE B
NOJIyYeHUH HOBBIX BEINECTB W MaTepHaslioB. TeopHus CTPOEHHUs] OpPraHUYeCKUX
coennneHuii A.M. BytnepoBa, e€ ocHOBHbIe mosiockeHUsi. CTPyKTypHbIE (HOPMYJIBI
OpPraHUYECKUX BeIecTB. I omonorus, n3oMepusi. XUMUYECKast CBSI3b B OPraHMYECKUX
COEAMHEHUSIX: KPaTHbIE CBSA3H, G- U TT-CBSI3U.

[Ipencrasnenue o knaccupukauuy opraHuuecKux BemecTs. HomeHkmarypa
OpPTaHUYECKUX COCTUHEHUN (CHCTeMaTHIeCKas) U TPUBUAJIbHbIC HA3BAHUS
BAXKHEHIINX NPEACTABUTEEH KJIACCOB OPraHUYECKHUX BELIECTB

IIpaxmuuecxue 3ansamusi

IIpaxrrueckast padora Ne6.

«HomeHKknaTypa OpraHu4eCKUX BEIIECTBY.

OsnakomieHHe ¢ oOpa3namMy OpraHMYeCKUX BELIeCTB U MaTepHaliaMi Ha UX OCHOBE,
MOJIENIUPOBAHHE MOJIEKYJI OPraHMYECKUX BEIIECTB, HAOMOCHNE U ONHUCAHHE
ACMOHCTPALMOHHBIX OIIBITOB IO MPCBPALICHUIO OPraHUYCCKUX BCIICCTB MPHU
HarpeBaHuH (TiaByieHue, o0yrirBaHue U ropeHne). CocTaBleHHe MOJHBIX U
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COKpAILEHHBIX CTPYKTYPHBIX (POPMYJT OPTaHUYECKUX BEIIECTB OTEIBHBIX KIACCOB,
HCIOJIBb3YS UX HA3BaHUs [0 CUCTEMATUUECKON U TPUBUAJIbHON HOMEHKIIAType
(aTUneH, aueTHIeH, TIuIepuH, ¢peHo, popManbaeruy, YKCyCHasi KUCIOTA, TIUIHH).
Pacuetsr npocreiinieii popMy bl OPraHUUECKOH MOJIEKYJIbI, HCXOS U3 3JIEMEHTHOTO
cocrara (B %)

Pazaen 4. Yriesoaopoant

10

Tema 4.1.
YraeBogopoabl U ux
MPUPOIHBIC UCTOYHUKH

Cooeporcanue yuedno2o mamepuand

IIpenenbHbIE YIIIEBOOOPOABI (AJIKAHBI): COCTAB U CTPOEHHE, TOMOJIOTUYECKUH Psifl.
MertaH U 3TaH: COCTaB, CTPOEHHUE, PU3NIECKIE U XUMHUYECKUE CBOMCTBA (peaKiiu
3aMELICHUS] U TOPEHMs), TOJyUeHHE U IPUMEHEHHE.

Teopemuuecxoe obyuenue

HenpenenbHble yrieBogopo bl (ATKEHBI, aTKAANEHBI, IKHHBI).

AJIKEHBI. COCTaB M CTPOEHHE, TOMOJIOTHUYECKHNA PsiA. DTUJICH W MPOIHIIEH: COCTaB,
cTpoeHHe, (QU3NYECKHe W XUMHUYECKHEe CBOICTBa (peakiuu TUIPUPOBAHMS,
raJIoreHUPOBAHUS, THAPATALMH, OKHCIEHUS U TOJUMEPH3AUH) TOIyYCHHE W
MPUMEHEHUE.

Ankaauensl: Oytaguen-1,3 u metundyTtanueH-1,3, XUMUYECKOe CTPOSHHUE, CBOMCTBA
(peakuus  TONMMEpHM3AlMH), TpPUMEHeHue ([T CHHTe3a MNPUPOAHOTO W
CUHTETUYECKOTO Kay4dyKa 1 PE3UHBI).

AJIKUHBI. COCTaB 1 OCOOEHHOCTU CTPOESHHUS], TOMOJIOTHUECKUN Psifl. ALETHIIEH:

COCTaB, XUMHYECKOE CTPOCHUE, PU3NIECKHE U XUMHUYECKHE CBONCTBA (peakinu
THIPUPOBAHUS, TAJIOTCHUPOBAHMS, THAPATALIMK TOPEHMS ), IOJYUYeHUE U MPUMEHEHHE
(MCTOYHHK BBICOKOTEMIIEPATYPHOTO MJIAMEHH JIJIsl CBAPKH U PE3KU METAJIJIOB)

Cooeporcanue yuedno2o mamepuand

Apomarudeckne yriaeBoopoabl (apeHbl). beH3onm W Tomyorn: coctas, CTPOEHHE,
¢dusndeckne U XUMHUYECKHE CBOHCTBA (PEaKLUH TaJOr€HHUPOBAHHS M HUTPOBAHUSA),
NOJIy4eHHe U TpUMeHeHne. TOKCHYHOCTh apeHOB (BiMsSHUE OEH30Jia HA OpraHu3M
yenoBeka). ' eHeTnueckash CBsI3b MEXKIY YIJIEBOAOPONAMH, MNPUHAMJIEKAIMUMH K
PA3JIMYHBIM KJIACCaM.

[IpuponHble HICTOUHUKH YIIIeBOAOPOAOB. IIpuponHbIii ra3 v nomnyTHbIe HeTsIHbBIE
ra3el. HedTh 1 €€ npoucxoxnenue. CriocoOb! nepepadboTKu HEPTH: MePEroHKa,

OK 01
OK 02
OK 04
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KPEKHUHT (TEPMUYECKHH, KaTATUTHUECKHi ), mupoim3. [IpoaykThl nepepadoTku
He(TH, NX TPUMEHEHHE B TPOMBILIIEHHOCTH
u B ObiTy. KaMeHHBIH yTroJib M MPOAYKTHI €10 nepepaboTKu

Tema 4.2.
DU3NKO-XUMUYECKUE
CBONCTBA yIJIEBOJOPOAOB

Jlabopamopuvie 3ansmus

JlaboparopHast pabora Ned «CrolicTBa yriIeBOAOPOIOBY .

TpuBnanpHas 1 MeXXIyHapOAHAsS HOMEHKJIATYpa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI
NOJTyueHHs yIIeBoAopoaoB. [lonyueHue STuieHa U U3y4eHHne ero CBOMCTB.
MonenupoBaHue MOJIEKYJT U XUMHUYECKUX MPEBPALCHUH YIIeBOAOPOAOB (Ha
NpUMepe 3TaHa, ITUJICHA, ALETHJICHA U IP.) U FAJIOT€HOMPON3BOAHBIX

OK 02
OK 04

Pasznen S. Kuciopoaocoaep:kamue opraHniecKue CoOeANHEHHs

Tema S.1.
Cnuptel. @enon

Cooeporcanue yuedno2o mamepuand

[IpenenbHbIE OMHOATOMHBIE CIIUPTHI (METAHOJ U 3TAHOJ). CTPOCHUE, (PU3NUECKUE U
XUMHYECKHE CBOIHCTBAa (PEakIMM C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOAOPOAAMH,
ropeHue), TNpuMeHeHue. BopopomHble CBS3M MEXIy MOJIEKYJaMH CIIUPTOB.
Dusnonoruyeckoe NefCTBIE METAHOIA M 3TAHOJA HA OPraHNU3M YeJIOBEKa.
MHOroaToOMHbI€ CIUPTHI (3THJISHIJIMKONb W TIMLEPUH). CTpOeHHe, (pr3mueckue u
XUMHYECKHE CBOMCTBA (B3aUMOAEHCTBUE CO IIEJOYHBIMH METAJUIAMH, KaueCTBEHHAs
peakuuss Ha MHOTOATOMHBIE CIUPTHI). PU3MONIOrHYecKoe ACHCTBHE HA OPraHu3M
yenoBeka. [[pumMeHeHne rianueprHa U STUICHTITUKOIS.

®enon. CtpoeHne MONEKyJIbl, (PU3NUECKHe U XUMHYECKHE CBOHCTBA (heHOIA.
TokcnyrOCTS (heHoMa, ero pu3nonornyeckoe NeHCTBIE HA OPraHU3M YEJIOBEKa.
[Tpumenenue ¢peHona

OK 01
OK 07

Tema S5.2.
AJNbIeTUIbI.
KapOoHOBBIE KHUCITOTBL
Crnoxable 3¢pupbl

Cooeporcanue yuedno2o mamepuand

Anpuerunbl U KeTOHBI ((OpMajbAeruj, aleTajdbIerHia, aleTOH). CTPOEHUE,
dusndeckne W XMMHYECKHE CBOWCTBA (PEaKIMHM OKHCIEHUS M BOCCTAHOBIICHHUS,
KAa4eCTBEHHBIE PEAKIINH), TOJyUeHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeneNbHble KapOOHOBBIE KHCIIOTHI (MypaBbUHAsT M YKCyCHas
KUCJIOTBI): CTpOeHHe, (U3NYeCKHMe W XHMHUYeCKHe CBoicTBa (00mIme CcBOMHCTBA
KUCJIOT, peakuus 3Tepudukanuy), NojdydeHue u mnpuMmeHeHne. CTeapuHOBas W
OJIETHOBAsI KHMCJIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MbUIa Kak
COJIM BBICITUX KapOOHOBBIX KHCIIOT, MX MOIOLIEE NEHCTBHE.

OK 01
OK 02
OK 04
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CrnosxHbie 3(UphI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIOT. | MIPOIIH3 CIOKHBIX
a¢upos. Kupsl. ['uaponus xxupos. [Tpumenenune xupos. bruojorudeckasi poJib KHUPOB

Tema 5.3. Cooeporcanue yuedno2o mamepuand OK 01
Yrnesoabl VYraeBogbl: cOCTaB, KiacCU(UKALUS YIJIEBONOB (MOHO-, IH- M TIOJIHCAXAPHIBI). OK 02

I'mokoza — mpocredmmii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIB, OK 04

dusndeckne U XUMHYECKHE CBOWCTBA TJIFOKO3bI (B3aMMONEHCTBHE C THAPOKCHIOM

menu (1), okucneHre aMMHuadHBIM pacTBOpoM okcuna cepedpa (I), BoccTaHOBIEHHE,

Opo’keHHe  TJIFOKO3bI), HAXOXAEHHWE B MNPHUPOAE, MNPUMEHEHHE  IIIFOKO3BI,

Ouosorndeckass pojb B JKU3HEAEATENBHOCTH OpraHu3Ma 4ejoBeka. PDOTOCHHTES.

DpyKTO3a KaK U30MEP IIFOKO3BL

Caxapo3a — mnpeacTaBUTENb OUCAXapUAOB, TUAPOJIN3 Caxapo3bl, HAXOXKIEHUE B

MPUPOJIE U IPUMEHEHHE.

ITonucaxapuael: Kpaxmal U LEJII0J03a Kak NpupoaHble noaumMepsl. CTpoeHue

KpaxmaJia v HeJUTF0JI03b], (PU3NIECKHE U XUMHUECKHE CBOMCTBA KpaxMasia (THIPOIIH3,

KAQ4eCTBEHHAsI PEAKIIHSI C HOIOM)
Tema S5.4. Ipaxmuueckue 3anamus OK 01
DU3NKO-XUMUUYECKUE IIpakrrueckas padora Ne7. OK 02
CBOWCTBa «HoMeHKkaTypa KUCIOPOIOCOAEP KALTUX OPTaHUYECKUX COETUHECHUIT . OK 04
KHUCJIOPOJOCOAEPIKAIINX TpuBnanpHas 1 MeXXIyHapOAHAsS HOMEHKJIATYpa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI
OPTaHUYECKUX COCUHEHNUH | MOJy4eHHUs! CIIUPTOB U (PeHONOB, KapOOHOBBIX KUCIIOT U 3(pUPOB, AIbAETHIOB U

keToHOB. COCTaBIIEHHE CXEM PeaKLUil (B TOM YHCIIE TIO PEAJIOKEHHBIM [EMOYKaM

NPEBPALICHNN ), XapaKTEPUIYIOIINX XUMHUECKHE CBOMCTBA KUCIOPOIOCOAEPIKAIIIX

OPraHNYeCKUX COSTUHEHUHN
Pa3znen 6. AzoTcoaepxamme opraHuYecKue coeTHHeHUs
Tema 6.1. Cooeporcanue yuedno2o mamepuand OK 01
AMUHBIL AMUHBI. METUJIAMUH — MPOCTEHILINH MpPEeACTaBUTENb aMHUHOB. COCTaB, XMMHUYECKOE OK 02
AMHHOKHCIIOTBL CTpoeHue, GU3NIECKIEe U XUMHUUECKHE CBOMCTBA, HAXOXKIEHUE B IIPUPOIE. OK 04
benku AMHHOKHCIIOTBI Kak aM(OoTepHble OpraHu4yeckue coequHeHus. Pusndeckne W

XUMHYECKHE CBOMCTBA AMMHOKHCIOT (Ha mpuMepe rimnuHa). buonormyeckoe
3HAQ4YECHUE AMUHOKUCIOT. [lenTuabt.
benku xak npupoanele nonumepsl. [lepsudnast, BTOpUYHasl U TPETUYHAS CTPYKTypa
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OenkoB. XuMHYECKHe CBOHCTBA OEJTKOB: THAPOJIN3, TeHATYPaLisl, KAYeCTBEHHbIE
peakLy Ha OeJIKu

Jlabopamopnuie 3ansmus

JlabopartopHast padota Ne5.

«WneaTndukanns OCHOBHBIX KJIACCOB OPTaHMYECKUX COSTHMHEHHUI .
DU3NKO-XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB KUCIOPOACOAEPKAIINX U
A30TCOACPKAUX OPraHNUYCCKUX COGHHHGHHﬁ, KauecTBennnie p€akuru Ha OCHOBHBIC
(yHKIHMOHATBHBIE IPYTIIBI; CIIUPTHI OAHOATOMHBIE, CIUPTHI MHOTOATOMHBIE, (DEHOJTE,
AJIbACTUABI, KETOHBI, Kap6OHOBbIe KHCJIOTBI, COJIN Kap6OHOBbIX KHCJIOT, YIJIEBOADI,
aAMHHBI, OEJIKH, MOJIMMEPHBIC MaTePHAIIbl, BOJOKHA.

Pasznen 7. BbicOKOMOJIEKY ISIPHBIE COCTUHEHUS

Tema 7.1. Cooeporcanue yuedno2o mamepuand OK 01
IInactmaccsr. CuHTes, aHAN3 U KITaCCU(UKALHA BHICOKOMOJIEKY JIIPHBIX COSTMHEHUH. OK 02
Kayuyxu. Bonokna OcHOBHbIE OHATHSA XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMED, MTOJIUMED, OK 04

CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEpPU3ALUM, CPEeNHssl MOJEKyJsIpHas Macca.

OcHOBHbIE METO/IbI CUHTE3a BHICOKOMOJIEKYJIIPHBIX COEAMHEHUH — MONUMepHU3aLus U

MOJINKOHJICHCALINS.

OsHakomierne ¢ obpasLamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKOB: IJIACTMACCHI (TIOJMATHIIEH, MTOJUIPONHIICH, TIOJIHBHHIIIXJIOPU,

MIOJIMCTUPOIT); HATYPAIbHBIA U CHHTETHYECKHE KaydyKu (OyTaAneHOBBIH,

XJIOPOTIPEHOBBIN U H30MPEHOBBIN ); BOJIOKHA (HATYpaJbHBIE (XJIOMOK, MEPCTh, LIENK),

UCKYCCTBEHHBIE (A1IETAaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKUE (KAPOH U JIABCAH)
KonTtpoabHnas padora 3 CTpyKTypa u CBOWMCTBA OPraHMYECKUX BEIIECTB (110 pasaenam 3-7)
Pasngen 8. Xumus B ObITY ¥ IPOU3BOACTBEHHOI 1eSITEIbHOCTH YeJI0BeKa
Tema 8.1. Cooeporcanue yuedno2o mamepuand OK 01
XHUMHUYECKHE TEXHOJIOTUU [IpaBuna 5KOJOTHYECKH 1eneco0Opa3sHOro TMOBEAeHHs B ObITYy W TPYIOBOH OK 02
B [TIOBCEHEBHOM JESTEJIbHOCTU B LIEJAX COXPAHEHHsI CBOETO 30POBbsl U OKPY KAKOLIEH NMPUPOAHON OK 04
U TIpOopeCCUOHATTBHON cpeAbl, OMaCHOCTb BO3JCHCTBUS Ha >KUBbIC€ OPraHU3Mbl OPraHUYECKUX BEILECTB OK 07

JCATCJIIbBHOCTH YCJIOBCKA

OTAENBHBIX  KJIACCOB  (YIJIEBOJOPOABL, CIUPTBHL,  (HEHOJBI, XJOPOPraHMYECKHEe
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MPOW3BOAHBIE, AaNbACTHABI W JAp.), T[OKa3aTeJb MPEAeNIbHO  JIOMyCTUMOMN
KOHLIEHTPALUH U €r0 UCTIOJIb30BAHUE.

Ponp xmmum B oO0eCmedeHWM HKOJOTMYECKOH, DJHEPreTUYECKON ¢ MHINeBOH
0€30MacHOCTH, Pa3BUTUU MEIULIUHBI, CO3JaHUM HOBBIX MAaTEpPUAIOB (B 3aBUCHMOCTH
OoT BuUAa MNPOPEecCHOHANBHONH NeATEIbHOCTH), HOBBIX HCTOYHUKOB JHEPTUU
(ampTepHAaTUBHBIE WCTOYHHKHU SHeprur). [IOHATHE O HAy4YHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peakiuil. [Ipencrasnenus o6 oOuux HayYHBIX MPUHIIUAMAX
MPOMBIIIICHHOTO TMOJYYeHUsT BAXKHEWINUX BEIIECTB (HAa MpUMEpax MPOU3BOACTBA
aMMHaKa, CEPHOH KHUCJIOTHI, METAHOJA).

XUMHSI M 3I0pPOBBE YEJIOBEKA: TpaBua 0€30MacHOr0 UCTIONB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, OBITOBOM XMMHH B MOBCETHEBHON KHU3HU

[IpomexxyTounast arrectanus (B Gopme nuddepeHIupOBAaHHOTO 3a4eTa)

Bcero

72
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3. YCJIIOBUSI PEAJIU3ALIUN PABOYEN IMPOI'PAMMABI
OBINEOBPA3OBATEJBHOU NINCHUIIVIMHBI OY /.10 «<XUMMUSA»

3.1 TpeGoBaHus1 K MUHUMAJIBLHOMY MATEPHAJIBHO-TEXHHUYECKOMY o0ecneyeHHIo

Jjis peanu3anuy MporpaMMbl TUCIUILTHHBI JOJDKHBI OBITh MPENyCMOTPEHBI CIEIYIOINe
CrelHaNbHble TOMEINeHus: y4eOHblH kaOuHeT XuUMUM wW/uiH y4eOHOH XMMHYECKOH
nabopaTopuu.

Pabouee mecto npenonasarensi. Paboune mecta oOyvarommxcs. CTaluoHapHasi TOCKa.
HoytOyk (mepeHocHoii) ¢ ycraHoeneHHbIM [1O, mnoxkmoueHueM Kk cetu HHTepHET W
obecrieueHreM JOCTyMa B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTENbHYIO cpeay (duuana.
YuebHo-HarsaaHble TocoOust (trakatel). OOopynoBaHue: ABTOMAaTHYECKas YCTaHOBKA IS
sKcTpakuuu kupoB SX-6 Ha 6 MecT, HOyTOyK (TepeHOCHOM), AHANIM3aTOp KadecTBa MOJIOKA
JIAKTAH 1-4 MWHMU, Ananuzatop mojoka BuUcKo3uMmerpuueckuit Comatoc-M, AHanmmuzaTop
Cnextpan-UT, Anamusatop cnuprocoaepxkamux Hanutkos «Komoc-2», Ananuzarop siiua Egg
Analizer ¢ nporpammasiM obecriedenreMm, Becei BK-600, Becet PH-61{13Y, Wsmepurtens
npouHoctu ckopaiymsl siiina Egg Force Reader, M3mepuTens Tommube! ckopiymnel siina Eggshell
Thickness gauge, Kommiekc somsrammnepomerpuueckuii CTA, Kommuekc npobonoaroroBku
Temoc-Okcnpecc,  KommuiekT  BU3yaJlbHOTO  KOHTPOJIS, JIromuHockon — «DPuUIMHY,
[Tepememmuparomee ycrpoiicteo LOIP LS-120,ITeus SNOL, IMuner-go3aropsl, [lunerka 1-kaH.
nepem. odvema, CymmpHbii mkadp SNOL 67/350, VYceranoBka misi pasnokenns MBC-6,
aHaNMM3aTop ISl qUcTHUIsuK, cky0bep, [llkad cymmnbHeiii, [TonmyaBToMaTH4eckast yCTaHOBKA
npousBoacTBa ¢upmbl Raypa st onpenenenust azora mo merony Keenpnans, IlpuGop nns
omnpeneneHust kadectBa smn IIKA-10, Jlocka pa3Oopras, AKBaAMCTIILIATOP, MHKPOCKOI
«Mukmen-1», Caxapumerp CY-5, Cuto OL 200/50 Ne056, Cuto OL] 200/50 Ne067, Cuto OL]
200/50 Ne08, Cuto OL] 200/50 Nel1,0, Cuto OLL 200/50 Nel,4, Curo OLL 200/50 Nel,5, Curo OL]
200/50 Nel,6, Curo OLL 200/50 Nel,7, Curo OLL 200/50 Nel,8, Cuto OL] 200/50 Ne2,0, Curo
OL1 200/50 Ne2,2, Curo OLL 200/50 Ne2,5, Cuto OLI 200/50 Ne2,5, Curo OLL 200/50 Ne3,0,
Cuto OL] 200/50 Ne3,6, Curo OLL 200/50 Ne4, Curo OLL 200/50 Ne4,2, Cuto OLJ 200/50 Nes,
Cuto OI1 200/50 Ne6, Curo CIIIII-20 mpobuBHoe ¢ mpopoarosarbiMu stuetikamu, Cuto OL]
200/50 Ne7, Curo OLL 200/50 Ne8

IIporpammHoe oGecrieueHue:

Windows 10 Pro, Microsoft Office 2010, Visual studio 2019, Cisco Packet Tracer 6.2,
MySQL 8.0.40.0, 1C, Acrobat Reader DC, ConsultantPlus, Project Expert, Kaspersky Endpoint
Security 12.8.0.505

3.2 UHdpopmannoHHoe obecnedeHHe pean3aliy NpPorpaMmsl
Ilepeuenn PEKOMEHIYyeMbIX Y4eOHBIX H3AaHHUH, HNHTepHeT-pecypcos,
AOTOJHHUTEIBbHOH JIHTEPATYPHI

OCHOBHbIE UCTOUHUKU:
1. Pymuruc, I'. E. Xumus. bazoserii yposerb. YueOnuk mist CIIO / @. I'. @enpaman; I E.

Pymsutuc .— 2-e usa., crep. — Mocksa : Ilpocsemenune, 2025 .— 337 c.: w1 —
(«Yuebnuk CIIO») .— ISBN 978-5-09-124954-5 (anextp. usn.) .— ISBN 978-5-09-
121347-8 (meu. wusnm.) .— URL: https://lib.rucont.ru/efd/878758 (mara obparuenus:
24.06.2025)

I[OHOJ'IHI/ITGJ'IBHBIG NCTOUYHHUKH
1. Tabpuensn, O.C. Xumus. 10 knacc. Yuebumk: yuebnuk / W.I'. Octpoymon, C.A.
Cnankos; O.C. I'abpuensiu .— 7-e usn., crep. — Mocksa: [Ipocsemenue, 2025 — 129
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https://lib.rucont.ru/efd/878758

—

c. . mn. — ISBN 978-5-09-124953-8 (snextp. usn.) .— ISBN 978-5-09-120190-1 (meu.
usn.) .— URL: https:/lib.rucont.ru/efd/838866 (nara oOpamenus: 24.06.2025)
Iabpuensn, O.C. Xumusa. 11 kmacc. Yuebnuk : yuebnuk / UI. Ocrpoymos, C.A.
Cnanxos; O.C. I'abpuensn .— 6-e u3z., crep. — Mockga : [Ipocsemenue, 2024 — 129
c. . mn. — ISBN 978-5-09-116777-1 (anextp. usn.) .— ISBN 978-5-09-112177-3 (meu.
usn. ) .— URL: https://lib.rucont.ru/efd/838865 (mara obpamenus: 24.06.2025)

Xumust. 10 knace. YueOuuk. YrinyOnéuueiii yposeHb . yuebnuk / B.B. Epemun, HE.
Kysbmenko, B.HM. Tepenun, pen. B.B. Jlynun .— 1l-e wus3g., crep. — Mocksa
IIpoceemenue, 2024 — 449 c¢. : wn. — ABT. yka3aHbl Ha odopote Tut. 1. — ISBN 978-
5-09-116510-4 (smextp. wsnm.) .— ISBN 978-5-09-112282-4 (meu. w3n.) — URL:
https://lib.rucont.ru/efd/838758 (nara obpamenus: 24.06.2025)

Xumust. 11 kmace. YueOnuk. Yrayonénusiii yposenb : yuebnuk / B.B. Epemun, HE.
Kyspmenko, A.A. Jlpo3nos, B.B. Jlynun, pen. B.B. Jlynua .— 11-e u3m., crep. —
Mockaa : IIpocsemienne, 2024 .— 481 c. : win. — ABT. ykazanbl Ha 000pOTE TUT. JI. —
ISBN 978-5-09-116511-1 (anextp. uzn.) .— ISBN 978-5-09-112283-1 (mew. usn.) .—
URL: https://lib.rucont.ru/efd/838762 (nara obpatmenus: 24.06.2025)

HutepHeT-pecypeel
hvsh.ru — XKypran « XuMus B KoJey .
https://postnauka.ru/themes/chemistry — nekumu mo xumuu Ha caite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-nonynsipHbIif  TpOeKT  «DneMeHThl OonbInoil  Haykw» ((PuU3HMKa, XUMHSA,
MaTeMaTHKa, aCTPOHOMUS, HAyKH O JKHU3HH, Hayku o 3emie). HoBocTu Hayku, KHHUTH,
HAYYHO-TIONYJISIPHBIE CTAThH, JIEKIHH, SHLUKJIIONEIUH.
http://gotourl.ru/4783 (http://potential.org.ru/)
Caiir HayuHo-nonysspHoro >xypHana «Ilorenuuam». Xypnan usmaérca ¢ 2005r, ¢
2011 r. — pazgen «Xumus».
http://gotourl.ru/4785 (http://www hij.ru/)
CaiiT Hay4HO-NIOMYJISIPHOTO Xy pHaja « XuMus U ku3Hby. JKypHan uznaércs ¢ 1965 r.
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTtkpeITass 3JeKTpoHHas OmOmmoreka xumuueckoro moprana «Chemnety, comepkut
yueOHble 1 MH(POPMALIMOHHBIE MaTepHaIbl s IIKOJbHUKOB U yuuTened. B Hell MokHO
HaiiTh y4yeOHMKM 1O OOImed W HEOPraHW4YeCKOW XHMHH, OPTraHHMYeCKOW XHMUH,
MyJIbTUMEINAMATEPHAIbI, & TAKKE 3a1a4l XUMHUYECKUX OJIUMIHAL C PEIISHHUSIMH, 3a1a4H
BCTYITUTEJIbHBIX HK3aMEHOB 151 aDUTYPUEHTOB.
http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

HUudopmarmionnsie  matepuansl 00  onummnuanax:  MOCKOBCKOW — TOPOACKOM,
Bceepoccniickon, MeHnneneeBckoi, MexnyHapOaHOM. IIpusenenst 33744
TEOPETHYECKHUX M SKCIEPHUMEHTAIBHBIX TypOB, NOAPOOHBIE pPEINEHHs, CIHUCKU U
¢dororpaduu nodegureneii.

http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema MUCTaHLIMOHHOTO OOYUYEHHUsI, HAMIPABJIEHHAsI B MEPBYIO O4Yepenb Ha MOATOTOBKY
K OJIMMIIHAZaM BCEX YPOBHEM — OT LIKONbHBIX A0 MexnyHaponHoi. Caiit comep:kur
OTrPOMHOE KOJIMUYECTBO 3a/1a4, CTPyNIHPOBAHHBIX KaK IO TeMaM, TaK M MO OJMMITHA/IAM.
ITo BceM OCHOBHBIM pa3zesiaM XUMHUHU MPUBEAEH TEOPETHUECKUN MaTeprall u pa3oOpaHsbl
peLIeHHsT TUTIOBBIX 3a/1a4.

http://gotourl.ru/4789 (http://www.nanometer.ru/)

ITopran mo nanorexHosorusiM. OCHOBHasl Liesib — pa3BUTHE OOpasoBaHHUs B obiactu
HAHOTEXHOJIOTHH U MIOATOTOBKA K HHTEPHET-OJMMITHA/IE TIO HAHOTEXHOJIOTHSIM.
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http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/

10.

1.

12.

13.

14.

15

http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnast cnpaBouHast nHbOpMAMsi O XUMHYECKHUX 3JIEMEHTAX M HUX CBOWCTBax (Ha
AHTJIUHCKOM SI3bIKE).

http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckosi3bIHBIN CAHT O CBOMCTBAX XUMUYECKHUX 3JIEMEHTOB.

http://gotourl.ru/7180 (https://www lektorium.tv)

Hexommepuecknii  caliT  OHIAHH-OOpa30BaHMsS, CONEPKUT MHOTO  HHTEPECHBIX
00pa3oBaTeNbHBIX KYPCOB M BUACOJIEKLMH IJIsl LIKOJBbHUKOB, CTYIEHTOB U yUUTENEH.
EcTh HECKONIBKO KyPCOB IO XMMHUH.

http://gotourl.ru/4800 (https://www.cas.org/)

Caiir Chemical Abstract Service — camblii aBTOPUTETHBI B MHPE XHMHHU
UH(POPMALIMOHHBIA HHTEPHET-PECypc (CalT MIIaTHBIN).

http://www.organic-chemistry.org/

ITopTan no opraHU4eCKON XMMHUU Ha aHTJIUHACKOM SI3BIKE.

http://www.xumuk.ru

CaliT 0 XUMHM: KJACCHUYECKHE VYEOHHKH, CIPABOYHHUKH, OHHIMKIONEINH, ITOHCK
OpPraHUYEeCKHUX U HEOPraHUYECKUX PEaKLUI, COCTABICHUE YPABHEHUN PEaKLIMM.

. http://orgchemlab.com/

CaiiT, moCBSIIIEHHBIHN MPakTHYECKOH paboTe B Taboparopuu
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4. KOHTPOJ/Ib 1 OHEHKA PE3YJIbTATOB OCBOEHHA
OBINEOBPA3OBATEJBHOU JINCHUIVIMHBI OY /.10 XUMUA

KoHTpone M oOLeHKa pe3yJbTaToOB OCBOEHHUs 0011eo0pa3oBaTeIbHON JUCHUILIUHBI
PACKPBIBAIOTCS Yepe3 AUCLUIUIMHAPHBIC PE3yJIbTAThI, HalpaBIeHHbIE HAa (OpMHUPOBaHUE OOIIHX

U Mpo(heCCHOHANBHBIX KOMIIETEHLIUH 110 pa3fiesiaM U TeMaM COAep KaHus yueOHOro MaTepuana.

Ob6mas/npodeccuoHanbHast

Tun oueHoYHBIX

OepesKIMBOro MPOU3BOACTBA, 3P PEeKTHBHO
JEHCTBOBATh B UPE3BbIYANHBIX CUTYaLUSAX

Pa3znen/Tema o
KOMIeTeHIIUsI MepOnpUSITHH
OK 01. Beibupatb cioco0r! perieHus Tema 1.1-1.7
3a1a4 npodeCCHOHATBHON AeATeTbHOCTH Tema 2.1,2.2
MIPUMEHUTENBHO K Pa3IMYHbIM KOHTeKcTaMm | Tema 3.1 Tectuposanue
Tema 4.1 YcTHbIN onpoc
Tema 5.1-5.4 Pemenne pacuéTHbIX 3a1a4
Tema 6.1 Habnronenue 3a xomnom
Tema 7.1 BBITIOJIHEHUS TPAKTUKO-
Tema 8.1 OPUEHTUPOBAHHBIX 3aAaHHUN
OK 02. Mcnonbp30BaTh COBpEMEHHbIE Tema 12,14, IIpencrasnenue
CpeAcCTBa IOUCKA, aHAIN3a U 1.6,1.7 Pe3yJIbTaToB
UHTepHpeTanuy nHGopMauy, u Tema2.1,2.2 MPAKTUYECKUX U
UH(POPMALIMOHHBIE TEXHOJIOTHH AJIsI Tema 4.1, 4.2 71a00paToOpHBIX padboT
BBITTOJIHEHHS 3a71a4 PodecCHOHaTbHON Tema 5.2-54 IIpoBeneHne XMMHUYECKOTO
NEesTEJIbHOCTH Tema 6.1 SKCIEPUMEHTA
Tema 7.1 Brimonuenue
Tema 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 paboT mo
O} dexTHBHO B3aUMOEHCTBOBATH U Tema 2.1,2.2 pasfenam IUCHUILTHHbI
paboTaTh B KOJUIEKTHBE U KOMAaH/IE Tema 4.1, 4.2 OueHka caMOCTOSITENIbHO
Tema 5.2-54 BBINIOJIHEHHBIX 3aAaHUI
Tema 6.1 3ammura peueHus Keic-
Tema 7.1 3anad (¢ yuerom Oynyimnei
Tema 8.1 npoeCCUOHATTLHOM
OK 07. ConeiicTBOBaTb COXPaHEHUIO Tema 1.7 IeSTEeIbHOCTH)
OKpY>Karolleu cpensl, Tema 5.1 Brimonnenue 3aganuit
pecypcocOepekeHH0, MpuMeHsTh 3HaHust | Tema 8.1 MPOMEKY TOUHOMN
00 M3MEHEHUH KJIUMATa, IPUHLUITBI aTTecTaluu

OueHouHble CcpeacTBa ANl BCEX BHUAOB KOHTpois oTpakeHel B KM mo yueOHOH

NUCLUIIINHE.
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