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1. OBINASI XAPAKTEPHCTHKA PABOYEN ITPOI'PAMMABI
OBIIEOBPA3OBATEJIGHOU JUCIUILIAHBI B1.07 «XUMUWS»

1.1. MecTo 00meo0pa3zoBaTeibHOH AHCUHILTHHBI B cTpyKType IIIICC3

OOmeobpasoBaresnbHasi OUCHUIUIMHA (K XUMHS»  SBISIETCS  OOSI3aTENIbHOM  YaCThIO
obmeobpaszoBarenpHOro nukia odpasosarenpHoil nporpammel CITO B coorBercTBun ¢ @I'OC
CIIO no crienmanbrocTH 38.02.01 « OkOHOMHEKA U OyXTranTepcKuil yuer (1Mo oTpaciisam)y.

1.2. Henun u naaHupyemble pe3yJbTaTbl OCBOEHHS 001€00pa30BaATEIbHOMN
AVCUHILIUHBI:

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.

3amauu QUCHUTIIUHBI

- 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 mporpaMmbl y4eOHOH
IUCLMIUINHBL OOyYaroUMMHC OocBanBatoTCsa JU4HOCTHBIe (JIP), merampenmernsie (MP) u
npeaMeTHbie pe3yibTathl 0azoBoro yposast (IIPG) B coorBercTBuu ¢ Tpeboanmsmu @I OC
COO.



Koanl
pe3yJabTATOB

HnaﬂnpyeMble PE3yabTaAThI 0CBOCHHA NHCHHUILJIHHBI BKJIIIOYAKT

JIP 06

TDVHOBOG BOCHIUTAHUEC. TOTOBHOCTb K TpyAy, OCO3HAHUC LECHHOCTU
MacTepCTBA, TPYOONOOME;, TOTOBHOCTh K AKTUBHOW JIESITEbHOCTU
TEXHOJOTMYECKOH W COLMANbHOH  HANPaBIEHHOCTH,  CIIOCOOHOCTH
WHULIUHUPOBATL, IUIAHUPOBATHL W CAMOCTOATCIIBHO  BBITIOJHATH TAaKYHO
IeATENIbHOCTh, HWHTEpeC K pasaudHbiM  cdepaM  mpodecCHOHATbHOM
NeATeIbHOCTH, YMEHHE COBepILIaThb OCO3HAaHHBIM BbIOOp Oyaymuein
npo)eCCUu U peaiu30BbIBATh COOCTBEHHBIEC JKU3HEHHBIE TIJIAHbI, TOTOBHOCTD
U CIIOCOOHOCTh K 00pPa30BaHMUIO M caMOOOPAa30BAHUIO HA MPOTSDKEHUH BCEH
JKHU3HU.

JIP 07

OKOJIOTrHYEeCKOe  BOCHHUTAHUE: c(pOPMHUPOBAHHOCTh  3KOJOTHYECKOH
KyJIbTYpbl, TOHUMAaHUE BIUSHUs COLIMAIBHO-3KOHOMHYECKUX IMPOLIECCOB HA
COCTOSIHME IPHUPONHOW M COLMANBLHONH CpPEAbl, OCO3HAHHE III00ANbHOrO
XapaxkTepa SKOJOTWYeCKHMX MpoOieM;, IUIAHUPOBAHHE M OCYLIECTBIICHHE
NEHCTBUH B OKpYXKAIOLIEH Cpele Ha OCHOBE 3HAHUS LeJed yCTOHYMBOIO
Pa3BUTHS YEJIOBEUECTBA, AKTUBHOE HENPUATUE ACUCTBUH, MPUHOCAIINUX BPEL
OKpyXarolleld  cpele, yMEHHE IPOTHO3MPOBATb  HEONIArompusITHBIE
DKOJIOTUYECKUE MIOCJIEACTBHUS NPENIPUHUMAEMBIX NENUCTBHI,
MpenoTBpallaTh WX, pPACIIUPEHUE OIBbITa JEATEIbHOCTH 3KOJIOTHYeCKON
HAIPABJICHHOCTH.

JIP 08

L{eHHOCTh HAay4HOTO TMO3HaHWA: CPOPMHPOBAHHOCT MHPOBO33PEHHUS,
COOTBETCTBYIOLIETO  COBPEMEHHOMY  yPOBHIKD  pPa3BUTHs HAayKH H
OOIIEeCTBEHHON  NPAaKTHUKH, OCHOBAHHOIO HA  JHMAJOre  KyJbTYp,
CIIOCOOCTBYIOIEIO OCO3HAHUIO CBOErO MECTa B IIOJIUKYJBTYPHOM MHPE,
COBEPIICHCTBOBAHUE SI3bIKOBOM M YHUTATEIbCKOMH KYJIbTYpPBl KaK CPenCTBa
B3aUMOJICUCTBUST MEXY JIIOABMHU U MO3HAHUS MHUPA;, OCO3HAHHME LIEHHOCTH
HAay4YHOH JAEATEJIbHOCTH, TOTOBHOCTb OCYIIECTBJIATh IMPOEKTHYIO U
HCCJIEIOBATENIBCKYIO NEATENbHOCTh HHAUBUYAJIbHO U B IPYIIIE.

MP 01

OsnasieHre YHUBEPCaIbHBIMU Y4Y€OHBIMU O3HABATENbHBIMH ICHCTBUAMU:

a) bazoevie nocuyeckue Oelcmeus. CaMOCTOSTENbHO (popMynupoBaTh |
aKTyaJ u3upoBaTh  mpodjeMy,  paccMaTpUBaTb €€  BCECTOPOHHE,
yCTaHABJMBATh CYLIECTBEHHbIH MPU3HAK WJIM OCHOBAHHUS Uil CPaBHEHUS,
knaccudukanuu u 0000MEHNs; ONPEeAeNaTh eNId NeATeIbHOCTH, 3a/1aBaTh
napaMeTpbl M KPUTEPHUU HMX JOCTH)KEHHS, BBIIBJIATH 3aKOHOMEPHOCTH H
NPOTUBOPEYHsS. B PAcCMATPHUBAEMbBIX SIBJICHUSX; BHOCHTb KOPPEKTHBBI B
NeSTeIbHOCTh, OLEHMBATh COOTBETCTBHE PE3YyJIbTATOB LIEISIM, OLEHHBATH
PHCKH MOCHEICTBUN AESTEIbHOCTH, Pa3BUBATh KPEATHBHOE MBILIJICHHE MTPU
peLIeHNH )KU3HEHHBIX MPo0OIieM;

0) 6aszosvie uccreoosamenvckue Oeiicmeus: BIAIETh HABBIKAMHU y4eOHO-
HCCIIEIOBATENIbCKOH U TPOEKTHOHM IEeSTENbHOCTH, HABBIKAMU Pa3peIICHUs
npodaeM; CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITENIbBHOMY —ITOHCKY
METO/IOB PEIICHUS MPAKTUYECKUX 3374, MPUMEHEHHIO Pa3IMYHbIX METOMIOB
MO3HAHUS, OBJIAIEHUE BHIAMH JAEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHUS, €ro WHTEPIpeTally, NpPeoOpa3oBaHUI0 U TNPUMEHEHHIO B
Pa3IMYHBIX YYEOHBIX CHTYALUsIX, B TOM YHCJE MPU CO3JaHUHU yueOHBIX U
COLIMAJIbHBIX MPOEKTOB; (OPMHUPOBAHME HAYYHOIO THIA MBbILUICHHS,
BJIQJICHUE HAYYHOH TEPMHUHOJIOTHEH, KITFOYEBbIMU MOHSITHAMH M METONAMH;
cTaBuUTh ®  (OpPMyJHpOBaTh COOCTBEHHBIE 3amaud B 00pa3oBaTeIbHON




OEATEIbHOCTH W JKU3HEHHBIX  CUTYalUsX; BBIIBJIATD  NPUYHHHO-
CJIEZICTBEHHBIE CBSI3W M aKTyaJM3UPOBAThH 3a/1a4y, BBIABUIaTh THIIOTE3y €€
pelIeHns], HAXOAUTh APTYMEHTHI JIJIsl JOKa3aTeNbCTBA CBOMX YTBEPIKICHHI,
3a1aBaTh MapaMeTpbl U KPUTEPUU PEIIEHHS], aHAIM3UPOBATDH MOJyUSHHBIE B
XO[le peIleHUs] 3aJayd  pPe3yJibTaThl, KPUTUYECKH OIEHHWBATh UX
IOCTOBEPHOCTb, MPOTHO3UPOBATH W3MEHEHHE B HOBBIX YCIOBHSX, NaBaTh
OLIGHKY HOBBIM  CHUTyalUsIM, OLEHHBATb INPHOOPETEHHBIH  OIBIT,
pa3pabaThiBaTh IJIAH PEIICHHs MPOOJIEMBbl C YYETOM aHAN3a UMEIOITUXCS
MaTepHaIbHBIX u HEMAaTepUAIbHBIX  PECYPCOB; OCYIECTBIIATD
LIEJICHANPABJICHHBI TMOUCK IEPEHOCa CPEINCTB W CIOCOOOB [NEHCTBHS B
npodeCCHOHATIBHYIO CPEy; YMETh NMEPEHOCUTD 3HAHMS B IO3HABATEIBHYIO U
MPAKTUYECKYI0 00JIAaCTH KU3HEAESTEIbHOCTH, YMETh HHTETPHUPOBATh 3HAHUS
U3 Pa3HbIX NPEAMETHBIX O0JacTed, BBIABUTATH HOBBIE WAEH, NpPEASaraTh
OPUTHHAJIBHBIE TIOAXONbl W PEIICHHUS, CTAaBUTb MNPOOJEMbl U 3aladH,
JOIY CKAOIUE aJIbTEPHATUBHBIC PELICHNS,

8) paboma ¢ ungopmayueii: BNageTb HaBbIKAMU NOJyYeHUsT HHPOPMALTNU U3
HCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIBHO OCYLIECTBJISITh TIOMCK, AaHAJIH3,
CHUCTEMATH3ALMI0 U HUHTEPHpETanni0 WHPOPMALMU PA3JUYHBIX BUAOB U
¢dbopM mpencTaBaeHHs; CO31aBaTh TEKCTHI B PA3JIMYHBIX (opMaTax ¢ yueToM
Ha3HaueHust UHGOPMALMK U IIeJIEBOH ayqUTOPUH, BBIOMpPAs ONTHUMAJBHYIO
dopMy TpencTaBleHMs W BHU3yaJIW3aLUH, OLEHHBATh IOCTOBEPHOCTD,
JETUTUMHOCTb WH(pOPMALIUH, €€ COOTBETCTBHE MPABOBBIM W MOPAJBbHO-
STHYECKUM HOpPMaM; HCIIONB30BAaTh CPEACTBA HMH(OPMALMOHHBIX |
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTUH B peLeHnu KOTHUTHBHBIX,
KOMMY HUKaTHBHBIX 1 OPTaHM3aLIMOHHBIX 33/1a4 C COOM0IeHueM TpeOOBaHUH
SPrOHOMHKH, TEXHHKH O€30MacCHOCTH, THIHEHBI, pecypcocOepekeHms,
NPaBOBBIX M 3TUYECKHX HOPM, HOPM HH(OPMAIIMOHHOW O0€30MmacHOCTH;
BIaJeTb  HABBIKAMH  pACIO3HABAaHUS M 3AIMUTBl  WHGPOPMALHH,
WH(POPMAITMOHHOH 0€30MaCHOCTH JIMYHOCTH.

MP 02

OBjajieHye YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU IEHCTBUAMU:

0) coemecmuas OesimenbHOCMb. TIOHUMATh U UCTIONB30BaTh MPEUMYIIECTBA
KOMAaHIHOH M WHAMBHUAyaJbHOH paboThI, BBIOMpATh TEMATHKy M METOIbI
COBMECTHBIX JEHCTBHI C yueToM OOIMUX HHTEPECOB M BO3MOXKHOCTEH
KQ)XJOr0 4jieHa KOJUIEKTHBA, NPUHUMAThb LIEJIH COBMECTHOU NEATENbHOCTH,
OpPraHU30BBIBAT M KOOPAWHUPOBATb MAEUCTBUA MO €€ JOCTHUXECHUIO:
COCTAaBJIATh IUIAH JAEWCTBUH, pacnpenessiTb pPOIM C Y4E€TOM MHEHUHR
YYaCTHHKOB, OOCYXIaThb pPE3yJbTAaThl COBMECTHOW: palOOTHI, OLIGHUBATH
Ka4eCTBO CBOEr0 BKJIAAa W KAKAOIO YYaCTHMKA KOMaHABI B OOIMUH
pe3yabpTaT Mo pa3padOTaHHBIM KPUTEPHUSIM, NPEAJaraTb HOBBIE MPOEKTHI,
OLICHUBATh WJEU C MO3ULUM HOBU3HBI, OPUTMHAJIBHOCTH, MNPAKTUYECKOU
3HAYMMOCTH;, KOOPAUHUPOBATD U BBIMOJHATE PabOTy B YCIOBHSIX PEATBHOTO,
BUPTYQJIbHOTO W KOMOWHHPOBAHHOIO B3aWMOJEHCTBHUS;, OCYIIECTBIATDH
MO3UTUBHOE CTPAaTErM4YeCKOe TMOBEICHHE B  PAa3IUYHBIX CHTyalLUsIX,
NPOSIBJIAT TBOPUECTBO M BOOOpaXKeHHE, ObITh HHUIIMATHBHBIM.

MP 03

OBnazieHNe YHUBEPCAIbHBIMU PETYJISITHBHBIMH ACHCTBUAME:

- npumsmue cebs u Opyeux niooei: TIPUHUMATh cebs, TOHMMas CBOU
HEOCTATKH M JOCTOWHCTBA;, NMPUHUMATb MOTHUBBI M apTYMEHTBI JIPYTHX
JOAel Npu aHanu3e pe3yJbTaToB JAESITeIbHOCTH, NPU3HABATHL CBOE MPABO U
NPaBO IPYIHX JHOeH Ha OUTMOKH, pa3BUBATh CIIOCOOHOCTh MOHUMATh MHP C
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MO3ULIUU JPYTOTO YEJIOBEKA.

-TOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEIEIICHUIO;
-OBJIQICHUE HaBbIKaMH y4eOHO-UCCIIEAOBATEICKOMN, MPOSKTHON U
COLIMAJIbHOM JIESITENIHbHOCTH,

ITP6 01

ChopMupoBaHHOCT TPEACTABICHHNA: O XHMHYECKOH COCTaBJIAIOINEH
eCTeCTBeHHOHay‘{HOfI KapTUHbI MHpa, POJHU XHUMHUU B ITO3HAHUU SIBJIEHUU
npupoasl, B (HOPMUPOBAHMM MBIIIJICHUS W KYJIbTYPbl JIMYHOCTH, €€
(YHKIIMOHATBHOW IPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIIEHUS MPAKTHIECKIX
3aa4i HKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3IOPOBBIO U
MIPUPOAHON Cpefe.

I1P6 02

Bnagenue  cucteMON — XMMHMYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIUE TMOHSATUS (XUMUYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs
obonouka atoma, s, p,d-3JEKTpOHHBIE OpPOWTAIM AaTOMOB, MOH, MOJIEKYa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEMEeHb OKHUCICHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAsT Macca, MOJISIPHBbIA OOBEM, YTIEPOIHBIA CKEJNET,
(YHKIIMOHATIbHAS TPYTINA, PAguKaj, U30MepHs, U30MEPbl, TOMOJOTHYECKUN
Psii, TOMOJIOTH, YTJIEBOAOPOIBI, KHCIOPO/- U a30TCOMEPIKAIIIE COSTMHEHMS,
OMOJNIOTMYECKHN aKTHBHBbIC BellecTBa (YIJIEBOABI, OEJNKH, JKUPBI), MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE  COSNMHEHWS,
KPUCTAJTMYECKAsT PEIIeTKa, THIbl XUMHYECKUX PEaKIHil (OKUCIUTEbHO-
BOCCTAHOBUTEJIbHBIE, DK30- U SHIOTEPMUYECKUE, PEAKIIUA NOHHOTO OOMEHa),
PacTBOP, ANEKTPONIUTHI, HEIJIEKTPOJUTBI, SJIEKTPOIUTHUECKAS TUCCOLUATIHS,
OKHUCJIUTE]Tb, BOCCTAHOBUTEJb, CKOPOCTh XUMHYECKOW PEAKIINH, XUMHIECKOE
paBHOBECHE, TEOPHUM © 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHS
opranmueckux BemectB A M. bytnepoBa, Teopus 3JEKTPONUTHYECKON
nuccounanuu, nepuonuueckuii 3akoH .M. Menneneesa, 3akOH COXpaHEHUs
MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3bIK XUMUU, (PAKTOJIOTHUECKUE
CBEJIEHMsI O CBOMCTBAX, COCTaBe, MOJYYEHUH U O0€30MacCHOM HCIOJb30BaHUN
BAXKHEHIINX HEOPTaHUYECKMX W OPraHUYeCKUX BEIIeCTB B OBITY U
MPAKTHYECKOH NEATETbHOCTH YEJIOBEKA.

I1P6 03

ChopMUPOBAaHHOCTH YMEHHUI BBIABIATH XapakTepHbIE MPHU3HAKH U
B3aUMOCBSI3b U3YUYEHHBIX MMOHATHN, NPUMEHATh COOTBETCTBYIOIINE MOHATHS
IIPU OMNMCAHUU CTPOCHMsI U CBOWCTB HEOPraHUYECKUX M OPraHUYECKHUX
BELIECTB U UX MPEBPALLECHNI;, BBIIBIATh B3AUMOCBA3b XUMUYECKUX 3HAHUHU C
MOHATUSIMU U NIPEACTABJICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB.

I1P6 04

ChopMupoBaHHOCTL YMEHUIH HCIONB30BATh HAUMEHOBAHUS XUMHYECKHUX
COEAMHEHHUI MEKy HAPOAHOTO COK3a TEOPETUUECKON U MPUKJIATHON XUMHUHU
U TPHUBUAJIBHBIC HA3BAHUA BAYKHEUTITNX BEIIECTB (BTI/IJ'IGH, ALICTHIIEH,
runepud, ¢eron. dopManbaerun, YKCyCHasl KHCJIOTA, TIIULIHH, YrapHBIH
ras, YFJIGKPICJIBIP'I ra3d, aMMHak, ramcHass HW3BCCTb, HEralmcHasd HW3BCCTD,
NUTBbEBAs CONA M JPYIHX), COCTABIATH (POPMyJIbl HEOPTraHUYECKHX U
OpPTaHUYECCKUX BEIICCTB, YPAaBHCHUA XUMUYCCKHX peaxunﬁ, O6’b$ICH$ITb nux
CMBICJI, TOATBEPXKAATb XApPAKTCPHBIC XHUMUUYCCKUE CBOMCTBA BEILIECTB
COOTBETCTBYHOILIUMU SKCTICPUMCHTAMU U 3alTUCAMU ypaBHeHI/Iﬁ XUMHWYECCKUX
PEaAKLI.

ITP6 05

ChopMupoBaHHOCT YMEHHI YCTaHABIIMBATH MPUHAICKHOCTh WU3yYEHHBIX
HEOPraHWYECKUX M OPraHUYECKUX BELIECTB M OMPEACNCHHBIM KjaccaM M
rpynnam COeIWHEHUHN, XapaKTepPU30BaTh UX COCTAB U BAXKHEHIINE CBONCTBA,
OMpEAENSATh  BUABI  XUMHUYECKOW  CBs3W  (KOBAJEGHTHAs, HOHHAs,




MCTaJUITUYICCKast, BOOOP O,[[Hafl)j THIIbI KPUCTAJLITUICCKHUX PELUICTOK,
K.]'IaCCI/I(bI/ILII/IpOBaTb XUMHUYCCKUEC PCAKLIUU.

I1P6 06

Brnanenne OCHOBHBIMH METOAAMH HAyYHOTO TIO3HAHUS BEINECTB W
XUMUYECKUX  siBjieHud  (HaOmojmeHue,  U3MEpeHHe,  SKCIEPUMEHT,
MOZIETUPOBAHHE).

I1P6 07

ChopMupoBaHHOCTL YMEHUI MPOBOAUTH pPacdeTbl IO XUMHYECKUM
dbopMyiaM ¥ YpaBHEHUSIM XHUMHUYECKUX pEAKIWA C HCHOJb30BAHUEM
(U3MYECKUX BEJIMYWH, XapPaKTEPH3YIOMIHMX BEIIECTBA C KOJIWYECTBEHHOMN
CTOpPOHBI. Macchl, oObeMa (HOpMajbHBIC YCIOBHS) Ta30B, KOJHYECTBA
BEIICCTBA, HCMOJB30BaThb CHUCTCMHBIC XUMHWYCCKUE 3HAHUA IJIA TPHUHATUA
pemi€HUA B KOHKPETHBIX KU3HCHHBIX CUTyalUAX, CBA3aHHBIX C BEIICCTBAMU
M UX IPUMCHCHHECM.

I1P6 08

ChopMHPOBAaHHOCTb YMEHHI IUJIAHUPOBATh W BBIMOJHITh XUMHYECKUN
SKCIEepUMEHT (MpeBpalleHne OPraHUYeCKUX BELISCTB MPH HArPeBaHHH,
NOJIy4eHHE STUJICHA M M3YYEHHE €ro CBOWCTB, KAUECTBEHHBIC PEAKIMU Ha
aNbIeTu/bl, KpaxMal, YKCYCHYIO KHCJOTY, ACHaTypauus O€NKOB Ipu
HAarpeBaHWH, LBETHbIE pEAKLMU OEJNKOB, MPOBOAUTH PEAKLUH HOHHOIO
oOMeHa, OTpenensiTb Cpeay BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMH HA
cynbdar-, kKapOOHAT-, XJIOPUI-aHUOHBI, HA KATHOH aMMOHHs, peIlaTh
SKCIepUMEHTaJbHbIE 3a7a4u no TemaMm «Meramiey u «Hemeramns) B
COOTBETCTBUH C TPABUIAMH TEXHUKH O€30MacHOCTH NpHU OOpaleHuH ¢
BEIECTBAMH M JIAOOPATOPHBIM O0OPYIOBaHNEM, MPEACTABISTH PE3YJIbTATHI
XHUMHYECKOr0  JKCIepUMeHTa B (opMe  3amucHd  YpPaBHEHHH
COOTBETCTBYIOLIMX peakuuil u (HopMyJHpOBaTh BBIBOABI Ha OCHOBE 3THX
PE3YJBTATOB.

I1P6 09

ChopMupoBaHHOCTL YMEHHSI aHAJIM3UPOBATH XUMHUYECKYH) WH(POPMALIHIO,
MOJIYYEHHYI0 WX Pa3HbIX HMCTOYHUKOB (CPEACTB MaccoBOM wuHpopmarmm,
cetb HTEpHET U ApyTHE).

I1P6 10

CdhopmupoBaHHOCT, ~ yMEHHMH  COOMIONATH  TpaBWIA  HKOJOTHYECKU
1esiecoo0pa3Horo NMoBeAeHUs B ObITY M TPYAOBOH AEATENBHOCTU B LIENSAX
COXpPaHEHUs] CBOEr0 3J0POBbsl U OKPYXKAKOUIEM NPUPOAHON Cpensl,
YUYUTBIBATE OIMACHOCTb BOSI[efICTBHﬂ Ha KUBBIC OpPTaHHU3Mbl OIIPCACICHHBIX
BCLICCTB, IIOHUMasd CMBICJI IIoKasarteJjis npeneanoix'I I[OHYCTI/IMOP'I
KOHIICHTPAIH.

IP6 11

Jns  oOyJarommuxcsi ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH — 3IIOPOBBS:
c(hOPMUPOBAHHOCTh YMEHUSI MPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METOAAX NO3HAHUS BEIIECTB U XUMHYECKUX SIBJICHUSIX.




Konu

ITnannpyembie pe3yabTaThl OCBOSHUS JUCITATLIMHBI

HAaUMEHOBaHHE

bopmupyembIx OO6mme JucnunianHapHbie

KOMITETCHLIUN
OK.01 JIP 06. B yacTi TPyAOBOIr0 BOCTIMTAHUS . ITP6 02 - Brnagerp cucTeMoll XMMHUYECKHUX 3HAHUH, KOTOpasl BKJHOYAET:
Bribupars - TOTOBHOCTb K TpPYyJAy, OCO3HAHHME LIEHHOCTH | OCHOBOIOJNATAOIUE TOHATHS (XUMHYECKHI 3JIEMEHT aToM, SJIEKTPOHHAsS

CHOCOOBI perIeHus
3ama4
npoeCCUOHATTLHOM
IeSTeIbHOCTH
NMPUMEHUTEIIBHO K
Ppa3IAYHBIM
KOHTEKCTaM

MacTepCTBa, TPy IoMooue;
- TOTOBHOCTb K AaKTHBHOU ACATCIIbHOCTHU

TEXHOJIOTHYECKON 51 OMNUUATIbHON
HAIPaBJIEHHOCTH, CIIOCOOHOCTh
UHULUHPOBATh, TUTAHUPOBATh u
CaMOCTOSITENIbHO BBIMOJIHATD TaKy¥o
IesITeNIbHOCTD;

- HWHTEpeC K  pa3Iu4yHBIM  cepam

poeCCUOHATTLHOM eI TEIbHOCTH.

MP 01. OsaageHne YHHBepPCAJIbHBIMH
y4eOHBIMH npogecCHOHAIBHBIMH
AeNCTBUSAMHU:

a) 0a30BbIE JIOTHYECKHE NEHCTBUS:

- CaMOCTOSTENbHO  (OpMYyJUpOBaTH |
aKTyaJM3UpOBaTh MPOOJIeMy, paccMaTpPUBAThH
€€ BCECTOPOHHE,

- YCTaHABJIMBATh CYLIECTBEHHBINA MPU3HAK WUJIH
OCHOBAHUS JJIs1 CPABHEHUS, KJIaCCU(PUKALNU U
0000I11IeHHMS;

- OIpeneNsATh LENU NeSITeIbHOCTH, 3a1aBaTh
napameTpsl U KPUTEPUHN HX TOCTUKESHHUS,

- BBUISIBJIATb 3aKOHOMEPHOCTH U MIPOTUBOPEUHSI
B PaCCMaTPHBAECMBIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb,
OLICHUBATh COOTBETCTBHE PE3YJbTATOB LIEJISIM,
OLICHUBATh PUCKH MOCIENCTBUI NeSTeIbHOCTH;
- _pa3BUBaTh KPEATHBHOE MBILIUICHUE TPH

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,

IP6 04 - ymMeTp UCMONB30BaTh HAMMEHOBAHUS XUMHUYECKUX COCIUHEHUI
MEXKIYHApPOAHOTO COK3a TEOPETUYECKOM U NPUKJIAJHOW XHUMHH U
TPUBUAJbHBIE HA3BAaHUS BAXKHEHIINMX BEINECTB (ITWJICH, AalleTHJIEH,
riuepuH, deHon, dopManbaerua, YKCyCHasi KHCJIOTA, TIUIUH, YTrapHBIA




peLIeHUH XKM3HEHHBIX TPOOIIeM;

0) Ga30BBIC UCCIIEAOBATEIBLCKHIE ACHCTBUS:

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

- BBISIBJISITH NIPUYHUHHO-CIIECTBEHHBIE CBSI3H 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 3HAHUS B
MO3HABATENIbHYI0 U TPAKTHYECKYI0 00JjacThb
JKU3HEAEATEIbHOCTH,;

- yMeTb HHTErpUPOBaTh 3HAHUS W3 Pa3HBIX
NPEIMETHBIX 00NacTei;

- BbIBUraTb HOBbIE HIEH, Mpeniararh
OpPHUTHMHAJIbHBIE TTOJIXO/IbI U PEIIEHUS,

- CcrmocoOHOCTb  UX  HCIIONB30BAaHHUA B
MO3HABATEJILHON M COLMAJIbHON MPAKTHUKE.

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. JIP 08. B o0aactu ueHHoctu Hayusoro | IIP6 08 - yMerp miaHupoBaTh U BBINOJHATH XUMHUYECKHUH 3HKCIIEPUMEHT
Hcnonb3oBath MO3HAHUSL (mpeBpalneHusi OPraHWYECKHUX BEIIECTB MPH HArPEBAHUH, MOJY4YCHHE
COBpEMEHHbIE - ¢(OpMUPOBAHHOCTb MUPOBO33PEHHH, STUJIEHA U U3YUYEHHUE €ro CBOMCTB, KAYECTBEHHbIE PEaKLUH Ha albIerHjibl,
CpencTBa MOUCKa, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO | KpaXMaj, VKCYCHYIO KHCJIOTY, JeHaTypalus OeJIKOB IpH HarpeBaHUH,
aHanuza u pa3BUTHUSA HayKHu U OOIIECTBEHHOH | IIBETHbIE peakIuu OENKOB, NPOBOAUTH PEAKIHMH HOHHOTO OOMEHa,
UHTEpIIpeTaLys MPAaKTUKH, OCHOBAHHOI'O Ha IMajore | ONMpenensaTh Cpeny BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKLINU Ha CyJbdart-,
uHpOpMaLUHU U KYJIbTYP, CIIOCOOCTBYIOIIErO OCO3HAHHIO kapOOHAT- W  XJIOPUA-aHUOHBL, HA  KATHOH aMMOHMS,  pellaTh
WH(POPMALIMOHHBIE | CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE; SKCIEepUMEHTANbHbIE 3amadu 1o TemaM "Meramiel" u "Hemeramis") B
TEXHOJIOTUH - COBEPLIEHCTBOBAaHUE SI3BIKOBOM U | COOTBETCTBHH C TPABWIAMH TEXHHMKH O€30MacHOCTH Mpu OOpameHuu ¢
JUIs1 BBIMIOJIHEHUS YUTATENbCKOM  KYJBTYPbl  KaK  CPENCTBA | BEIIECTBAMU M JadOpaTopHble 00OpPYIOBaHUEM; IMPEACTABISITD PE3YJIbTAThI
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3ama4
npoheCCUOHATTLHOM
JesITeIbHOCTH

B3aUMOJIEHCTBUA MEXIy JIIOAbMH M ITO3HAHUS
MUpA,;
- OCO3HAHHUE LEHHOCTHU HAy4HOU
IESITeIbHOCTH, TOTOBHOCTh ~ OCYILECTBIISITh
NPOEKTHYID U HCCIIEIOBATEIBCKY IO
AeSITeIbHOCTh UHANBUAYAIBHO U B TPYIIIIE,
MP 01. OBnageHue yHHBepCAJIbHBIMH
y4eOHBIMH MO3HABATE/ILHBIMH
AEHCTBHSIMMU:
B) pabota ¢ nHpopMaLHei:
- BJIaJIeTh HABBIKAMU MOJyUYeHHs HH(OPMALIH
u3 HCTOYHUKOB Pa3HBIX THIIOB,
CAMOCTOSITEJIbBHO ~ OCYINECTBJIATb  TIOHCK,
aHau3, CHUCTEMATH3AalMI0 W HHTEPIIPETALUS]
UHPOPMALIMK PA3UYHBIX BUAOB U  (HopM
NPEACTaBICHNUS,
- CO3/1aBaTh TEKCTHI B PA3IMUHBIX (hopMaTax C
y4eTOM Ha3HaueHUsl WHPOPMALMH U LEJIEBOH
ayIUTOPUH, BBIOWpAsT ONTUMANBHYIO (HOpMy
NPEACTABICHUS U BU3YAJIH3ALNY;
- OLICHUBATb JJOCTOBEPHOCTb, JETUTUMHOCTD
uH(pOpMaLNK, €€ COOTBETCTBHE MTPABOBBIM U
MOPaJIbHO-3THYECKIM HOPHAM;
- WCIIONIb30BAaTh CPENCTBA MH(POPMALMOHHBIXH
KOMMYHUKAIIHOHHBIX TEXHOJIIOTHH B
peLIeHN KOTHUTHBHBIX, KOMMYHHKATHBHBIX
U OPraHM3allMOHHBIX 3a7ad  C
coOmonenneM  TpeOOBaHWH  SPTOHOMHKH,
TEXHUKU Oe30macHOCTH, TUTHEHBI,
pecypcocOepeKeH s], MPABOBbIX M 3THYECKUX
HOpM, HOpM UH(pOpPMALTMOHHON
0e30MacHOCTH;
- BJIQICTh HABBIKAMHU _ PACIO3HABAHUS W

XUMHUYECKOTrO SKCIIepUMEHTA B dopme 3amucH ypaBHEHU
COOTBETCTBYIOINUX peakuuii u (HOPMYJUPOBATH BHIBOABI Ha OCHOBE 3THX
Pe3yJbTaToB;

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

IIP6 06 - BnaneTb OCHOBHBIMH METOAAMH HAYYHOTO TMO3HAHHWS BEIECTB U
XUMHUYECKUX  sIBIeHMH  (HaOmonmeHWe,  W3MEpeHHe,  HKCIEPUMEHT,
MOJIEJTUPOBAHUE),

PG 07 -ymerp NPOBOAUTH pacdyeTbl MO XUMHUYECKUM (opmynaM W
YPaBHEHUSIM XUMHYECKHUX pPEAaKUUH C HCHOJIb30BaHUEM (PH3HUECKUX
BEJIMUUH, XapaKTepHU3YIOLIMX BeleCTBA C KOJUYECTBEHHON CTOpPOHBI:
Macchl, oObeMa (HOpPMaJlbHbIE YCJIOBHsSI) Ta30B, KOJMYECTBA BEINECTBA,
UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS NI MPUHATUS peIleHUuN B
KOHKPETHBIX JKM3HEHHBIX CHUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MPUMEHCHUEM;




3amuTel  UHQOpMauuy, HUHGPOPMAIMOHHON

6€30MacHOCTH.
OK 04. MP 03. -TOTOBHOCTb Kk camopa3Bututo, | IIP6 08 - ymeTp miaHupoBaTh W BBINOJHATb XUMHUYECKUH 3KCIEPUMEHT
A¢pdexruro CaMOCTOATENBHOCTU U CAMOOTIPENEICHUIO; (mpeBpalneHusi OPraHWYECKHUX BEIIECTB MPH HArPEBAHUH, MOJY4YCHHE
B3aUMOJEHUCTBO- -OBJIaJICHHE HaBbIKAMH y4eOHO- | STHUJIEHA U M3YYEHHE €r0 CBONCTB, KAUECTBEHHbBIE PEAKIMH Ha aJIbICTH/BI,
BaTh U paboTaTh HCCJIENOBATENbCKOM, MIPOEKTHOMN U | KpaxMaJ, YKCyCHYIO KHCJOTY, JeHaTypauusi OeNKOB NpHU HarpeBaHHH,
B KOJUIEKTUBE U COLIMAIBbHON JEeATEIbHOCTH, L[BETHBIE PEAKIINH OEJKOB; MPOBOANTL PEAKLIUH  HOHHOTO oOmeHa,
KOMaHze MP 02. BJaaeHHMe YHUBEPCAJBHBIMH | ONPENENATh CpPeNy BOAHBIX pPACTBOPOB, KA4YECTBEHHBIE pEAaKLUU Ha

KOMMYHHUKATHBHBIMH AeHCTBHSIMH cynbdar-, xkapOOHAT- W XJIOPUA-AaHHOHBL, HAa KATHOH aMMOHHS, peLIaTh

6) COBMECTHas AEATEIbHOCTD! SKCIIEPUMEHTANIbHBIE 3amaun 1o Temam «Mertamiel» u «Hemeramisry) B

- IOHUMATb U HCIIONIb30BAaTh COOTBETCTBUH C MpPaBWJIAMH TEXHHKH O€30MacCHOCTH MpH OOpalleHuu ¢

MIPEUMy1IeCTBA KOMaHIHO! U | BelleCTBaMHU M JJaDOpaToOpHbIe OOOPYIOBAHUEM, MPEIACTABISATH PE3YJIbTAThI

WH/IMBUAYAIBHOH PadoThI; XUMHUYECKOI0 HKCIEPUMEHTAB ¢dopme 3anmucu ypaBHEHUN

- IPUHUMATb LEIU COBMECTHOM COOTBETCTBYIOINUX peakuuid W (HOPMYJHUPOBATH BHIBOABI Ha OCHOBE 3THX

NEeATEIbHOCTH, OpPraHU30BbIBATH U | pe3yJbTaToB;

KOOPIAUHHUPOBATh NEeNCTBUSA o ee

JOCTH)KEHUSA. COCTABMIATD TLUIAH JICUCTBU,

pacmpenensaTb pPoOAd € Yy4YETOM  MHEHHI

Y4aCTHUKOB o0cy>KnaThb pe3yJbTaThl

COBMECTHOH paboTHI;

- KOOPOWHHMPOBATH W BBINOJHATH PabOTy B
YCJIOBUSIX pPeajbHOro, BUPTYaJbHOIOU
KOMOHWHHUPOBAHHOTO B3aUMOJCHCTBUS,

- OCYLIECTBJIATh MO3UTUBHOE
CTpaTeruieckoe IOBEeleHHE B  Pa3INYHbIX
CUTyaLusX, IMpOsABJIATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATHBHBIM.

MP 03. OBnageHue yHHBepCAJIbHBIMH
peryJsiTUBHbIMH JeHCTBUSIMHU

I) IpUHATHE ceOsl U IPYTHX JIFOICH:

- NPUHHUMAaTb MOTHUBBI U apTyMEHThI JPYyTruX
moaen npu aHans3e pe3yJbTaToB
JesITeJIbHOCTH,
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- NpU3HABAaTL CBOE IIPaBO U MPaBO APYIUX
JrOIeN Ha OIHOKM,

- pa3BUBATb CHOCO6HOCTb NMOHUMAaThb MHUP C
MO3ULMH IPYrOro YeI0BEKa,

OK 07.
CopneticTBOBaTH
COXPaHEHUIO

OKpYy Karo1ein
Cpebl,
pecypcocbepe-
JKEHUIO, TIPUMEHSITD
3HaHus 00 M3MeHe-
HUH KJTUMaTa,
TIPUHITUITBI
OepeKIUBOTrO
MIPOU3BOICTBA,

3¢ deKkTUBHO
JIENCTBOBATD B
Ype3BbIUANHBIX
CUTYaLUsX.

JP 07. B o0Jgactd 3KO0JOrHYECKOro
BOCIIMNTAHHUA :
- c(hOpMUPOBAHHOCTH 3KOJIOTUYECKON

KyJbTYypbl, NMOHUMAaHHE BIMSHUS COLMATIBHO-
5KOHOMHMYECKHX MPOLECCOB HA COCTOSHHE
MPUPOJHON M COLMATIBHON CpeAbl, OCO3HAHUE
rno0aNbHOTO  XapakTepa  3KOJOTHYECKUX
npobnem;

- IJIJAHUPOBAHUE U OCYIIECTBJECHHUE ACHCTBUH B
OKpY>Karollel cpefe Ha OCHOBE 3HAHUA LieJel
yCTOWYUBOIO Pa3BUTHsI YEIOBEUYECTBA,
AKTHUBHOE HENPUATHE NEHCTBUN, MPUHOCSIINX
BpEeIl OKpYXKarollei cpene,

- YMEHHE NPOTHO3MPOBATh HEOJIATONPUSTHBIE

5KOJIOTHYECKHUE MOCJIECTBUS
NPEeINPUHIMAEMBIX IEUCTBUI,
MpenoTBpallaTh UX;

- pacuiMpeHHe  OmbITa  JAEATEIBHOCTU
5KOJIOTMYECKON HANPABJIEHHOCTH,

- OBJIafIeHUE HaBbIKAMU y4eOHo-
HCCJIENOBATENBbCKOM, MIPOEKTHOMN 51

COLMATLHON JIESTEILHOCTH,

PG 01 - copmupoBaTh MPENCTABIECHUS: O XUMHUYECKOH COCTABISIFOLIEH
€CTECTBEHHOHAYUYHON KapTUHBI MHpPA, POJIM XUMHUHU B TO3HAHUU SIBJIEHUMN
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
370pPOBbsl M OKpY’Karolleil NpUpPOAHON Cpelbl, Y4YUTBIBATH OMNACHOCTb
BO3JEHCTBUS HA JKUBblE OPTraHU3Mbl ONPEIENEHHBIX BEIIECTB, MOHUMAas
CMBICJI ITOKa3aTeNsl NPeAeIbHON 10Ny CTUMON KOHLIEHTPALNH

11




2. CTPYKTYPA U COAEP’KAHUE PABOYEN IMPOIr'PAMMABI
OBINEOBPA3OBATEJBHOU ANCHUIIVIMHBI BA.07 XUMMUA

2.1 O0bem o6meodpa3oBaTeIbHON AUCUUIINHBI U BUABI Y4e0OHOIH padoThl

Buo yuebnoii pabomsi Obvem uacos

O6pem 00pa3oBaTeNnbHON MPOrpaMMBbl TUCIUTLTHHBI 56
B TOM UHCJIE!

OCHOBHOE COJZIEpIKaHHE 54
B TOM UHCJIE!

TEOPETUYECKOE OOyUEeHUE 30
MPAKTUYECKUE 3aHATUSA 12
71a00paTOPHBIE 3aAHSITHS 12
IIpodeccrnoHanbHO-OPUEHTHPOBAHHOE COIepKaHue (comeprkaHne 5
MPUKJIATHOTO MOJIYJIsI)

B TOM UHCJIE!

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

BPCMCHH, OTBCACHHOI'O AJIA OCBOCHHA AHMCHHIIJIMHBI




2.2. TemaTuyecKHuil JIaH U coaep:kaHue 001e00pPa30BaTeILHON AUCUUIIINHBI XUMHUS

dopmupyemMble
HanMeHoBame Coaep:xkanue yueOHOro marepuaa (0CHOBHOE U MpodecCHOHAIBHO- ) O6nem KOMITETOHIHH
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3AHSTHSI, NIPUKJIAIHON
Pa3aeJioB U TeM MOZY.Tb 4acoB (THYHOCTHBIE,
MeTanpeaMeTHbIe)
1 2 3 4
OcHOBHOE coaep:RaHUue 56
Pazgen 1. TeopeTnueckue 0CHOBbI XUMUH 18
Tema 1.1. Cooeparcanue yuebno2o mamepuana OK.01
OcCHOBHbIE XUMUYECKHE | XuMuueckuii 37eMeHT. AToM. Spo aroMa, H30TOMBL DJIEKTPOHHAs OOONOUKA.
IOHATHA U 3aKOHBL, DHepreTuyecKre YpPOBHH, MOAYPOBHH. ATOMHblE opOWTanmd, s-, p-, d- 3JIEMEHTHI 2
CTPOCHUE aTOMOB OcoOeHHOCTH pacrlpenesieHUs JJIEKTPOHOB MO OpOUTANsAM B aroMax »3JIEMEHTOB
XUMHUYECKUX 3JIEMEHTOB | mepBBIX UETBIPEX MEPHUONOB. JJEKTPOHHAs KoHGurypauuss atoMoB. OCHOBHBIE
XUMHUYECKHE 3aKOHbI
Cooeporcanue yuedno2o mamepuand
OcHOBHbIE KOJIUYECTBEHHBIE 3aKOHbBI B XMMUU U PacUeThl [10 YPABHEHUSAM XUMHUUECKUX
peakuuii
OTtHocuTesIbHBIE aTOMHasi U MoOJieKyJspHas Mmaccbl. MossipHas Macca. Konudectso )
BellecTBa. MaccoBasi TOJIsI BelecTBa. 3akoH ABoraapo. MoJjsipHbIli 00BeM ra3os.
OTtHocuTesbHAS TJIOTHOCTh ra3oB. PacueTsl MO ypaBHEHUSM XHMHUYECKUX PEAKLMH C
UCTIOJIb30BAHMEM MAacCOBOH JOJIM BemiecTBa, oObeMa (HOpPMaJIbHBIE YCIIOBHSI) I'a30B,
KOJINYECTBA BELECTBA
Tema 1.2. Ipaxmuueckue 3anamus OK.01 OK.02
ITepuonuveckwnii 3akoH u | [Ipakrrueckas padora Nel.
Ilepuonuueckas cucrema | «M3yueHne nepuonUyYecKUX 3aKOHOMEPHOCTEH M HX B3aUMOCBSI3UM CO CTPOEHUEM
XUMHUYECKHUX 3JIEMEHTOB | aTOMOBY. 2

J. U. Menneneesa, ux
CBSI3b C COBPEMEHHOMN
TEOpHUEN CTPOEHUsI

Ilepuonuueckast cucrema xumudeckux osiemeHtoB JI M. Menneneesa. Css3b
nepuoanyYeckoro 3akoHa u Ilepuomnueckoil CUCTEMBI XHMHUYECKHUX 3JIEMEHTOB C
COBPEMEHHON TEOpUeH CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs] CBOMNCTB
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aTOMOB XUMHYECKHX 3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTBIX U CIOXKHBIX BELIECTB 110 IPyIIamM
u nepuoaam Ilepruonnueckoil cucreMbl. 3HaUeHHE MEPUOJUIECKOTO 3aKOHA U CUCTEMBbI
XUMH4eckux 3yeMeHToB [ 1. MeHneneesa B pa3BUTHH HAYKU.
YcTaHOBIEHHE CBSI3M  MEXKAY CTPOCHHEM AaTOMOB XHMHYECKHUX JJIEMEHTOB U
MEePUOJUYECKUM H3MEHEHHEM CBOMCTB XMUMHYECKUX 3JIEMEHTOB U MX COCAVHEHUH B
COOTBETCTBUU C NoJoxkeHueM Ileprnoanyeckon CUCTEMBL
Tema 1.3. Cooeporcanue yuedno2o mamepuand OK.01
Crtpoenue BemiecTsa CrtpoeHue BemecTBa. XWMHYECKas CBsI3b. BHIbI XUMUYECKOW CBsI3U (KOBAJICHTHAs
U IPUPOJAa XUMMYECKON | HemoJsipHash M TMOJsIpHAs, HOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa3oBaHHs
cBsizu. MHOTOOOpasue KOBAJICHTHON XUMHUYECKOH CBsi3u (OOMEHHBII U TOHOPHO-aKIenTopHbIH). Bomopoanast
BCIICCTB CBsI3b. BaneHTHOCTL. DnekTpooTpuLarenbHOCTh. CTeneHb OKucieHus. MoHbl: KaTHOHBI
Y aHUOHBI
Tema 1.4. Ipaxmuueckue 3anamus OK 01
Knaccuguxkanms, [IpakTuyeckas pabora Ne2. OK 02
1 HOMEHKJIaTypa «HomeHnknaTypa HEOPraHUYECKHUX BELECTBY.
HEOPTraHUYECKHUX Pemenne npakTH4ecKUX 3aaHUi MO KiIacCU(UKALIMK, HOMEHKIATYPe U XUMHUYECKUM
BELIECTB dopMysiaM HEOPTraHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB (YrapHBIN ra3, yrieKHCIbId
ras, aMMHaK, TalleHas H3BECTb, HEralleHas HW3BECTb, NMUTHEBAas CONa U JPYTHX):
Ha3BaHMs BeulecTB 1o MexayHaponaHoi (MIOITAK) wnn TpuBHanbHOW HOMEHKJIAType
U cocTaBieHHE (POPMYJIBI XMMHYECKHX BELIECTB, ONpPENEICHUE MPHHAIIEKHOCTH K
KJIACCy.
Tema 1.5. Cooeporcanue yuedno2o mamepuand OK 01
Tunbr XUMHYECKHX | Xumuueckast peakuus. Kiaccupukammss XUMHUECKUX Peakuui B HEOPTaHUYECKOH |
peakuuii OpPraHMYEeCKOM XUMHHU. 3aKOHbl COXpPAHEHHUS MacChl BELIECTBA, COXpPAaHEHWs U

MMpEeBpaLCHUA SHEPruu npu XUMHWYECCKUX peaKknuAax. OKUCIUTENBHO-
BOCCTAHOBUTCJIBHBIC PCAKIIUN (ypaBHeHI/ISI OKHCJICHUA-BOCCTAHOBJICHUA, CTCIICHDL
OKHCJICHHs, OKHUCJIUTC]Ib W BOCCTAHOBUTECIIb, OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIBHBLIC
pc€akiiun B TPHUPOAC, NPOU3BOACTBCHHBIX IPOLECCAX U KUBHCACATCIbHOCTHU
OpPTaHHU3MOB)
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Tema 1.6.
CKOpOoCTh  XUMHUYECKHX
peakuuii. XUMHYECKOE
paBHOBECHE

Jlabopamopnvie 3anamus

Jlaboparophas padora Nel «BnusiHue pasnuuHbIx (PaKTOPOB Ha CKOPOCTb XUMHUYECKUX
peaKkuuil U CMEIIEHNE XUMUYECKOTO PABHOBECHSIY .

Pemnenue nmpakTHKO-OPUEHTUPOBAHHBIX 33JaHUI Ha aHAU3 (DaKTOPOB, BIUSIOIIUX Ha
U3MEHEHHE CKOPOCTH XMMHYECKOW peakuuu. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuMu OT MNPHUCYTCTBUsA KaTajlu3aTopa Ha TMPUMEPE Pa3JIOKEHHUs MNEPOKCHUIA
BOAOPOJa C TNOMOUIBI0 JHMOKCHAa MapraHua M KaTajasbl. PelieHue mnpakTHKO-
OpPUEHTHUPOBAHHBIX 3aJaHUi HA npuMeHeHne npuHuuna Jle-Illlatense nys HaxoxKneHUs
HATPABJICHUS] CMEINEHUS PABHOBECHS] XUMUYECKOW peakuud W aHaiu3 (PakTOpOB,
BIMSTIONIMX Ha CMEIEHNE XUMHUYECKOTO PABHOBECHS

OK 01
OK 02

Tema 1.7.
PactsoOpsl, TEOpHUst
BJIEKTPOJIUTUUECKON

IUCCOLUALIMU U UOHHBIN
o0OMeH

Cooeporcanue yuedno2o mamepuand

PactBopbl. Buabl pacTBOPOB MO  COAEPXKAHUK)  PACTBOPEHHOIO  BELIECTBA.
PactBopumocts. IloHsaTHE O nucnepcHbIX cuctemax. MCTUHHBIE W KOJJIOMAHBIE
pacTtBOpbl. MaccoBast 10151 BewiecTsa B pacTBope. [IoHsATHE 0O BOIOPOAHOM IOKa3aTese
(pH) pactBopa. DnekTponuTudeckas auccoruanysi. CuiibHbIe U cadble 3JIeKTPOIHTHI,
HE3JIEKTPOJUTHI. Peakinu HOHHOTO oOMeHa

Jlabopamopnuie 3ansmus

JlaboparopHas padorta Ne2 «IIpurorosieHue pacTBOPOBY.

IIpurorosneHue pacTBOPOB 3aJaHHOW MAaCCOBOH MOOJEH pPacTBOPEHHOIO BELIECTBA,
IPOBEACHHE peakuuii MOHHOrO OOMeHa, ONpeeNieHHe CpPenbl PacTBOPOB BEINECTB C
MOMOIIBI0 YHUBEPCAJIBHOTO MHIMKATOpa (KHUCasi, HEHTpasibHasl, LeNouHast). 3aaanus
Ha COCTAaBJIEHNE MOHHBIX peakluil. Pelmenne npakTUKO-OpPUEHTUPOBAHHBIX PACUETHBIX
3a/IaHUl Ha PaCTBOPBI, HCIIOJb3YEeMbIe B OBITOBOM M MPOU3BOACTBEHHON NS TEIbHOCTH
4eJIOBEKa

OK 01
OK 02
OK 04
OK 07
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Pazagen 2. Heoprannyeckasi XuMus

10

Tema 2.1. ®uzmko-
XUMHUYECKHE CBOMCTBA
HEOPTaHUYECKHUX
BEIIECTB

Cooeporcanue yuedno2o mamepuand

Mertannsl. Ilonoxenne metanios B llepuoandeckoil cuCTeMe XUMUYECKHX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUsSI DJICKTPOHHBIX 000NO4YeK aToMoB MetauioB. OOmue
¢usnueckne cBoiictBa MetayuioB. CIulaBbl METaUIOB. DJNEKTPOXUMHYECKUH s
HANpPsDKEHUH MeTayioB. XUMHYECKHE CBOMCTBAa BaXKHEHIIMX METAJUIOB (HATPHIA,
KaJIui, KaJblWH, MarHui, aFOMUHUMN, [IMHK, XPOM, JKeJIe30, MEIb) U UX COSTMHECHUN.
O06une ciocoOrl mosy4eHnst MeTayuIoB. [IprMeHeHe MeTayuIoB B OBITY U TEXHUKE

Cooeporcanue yuedno2o mamepuand

Hemeramner. Ilonoxenune nHemertayuioB B Ilepuomndeckoil cucTeMe XHUMHUYECKHX
snemeHnToB J[ M. MeHneneeBa U OCOOEHHOCTH CTpPOEHHS aToMoB. Pusndeckue
CBOICTBA HEMETAJUIOB. AJUIOTPOINUS HEMETAJUIOB (Ha TNpHUMEpe KHCIOPOAa, CEphl,
dochopa u yrimepoma). XuUMHUYECKHE CBOWCTBA M MNPUMEHEHHE BaKHEUIITNX
HEMeTaJIOB (TaJIOTEHOB, Cepbl, a3ora, ¢ocdopa, yriepoga W KPEeMHHS) H HX
coeMHEHUI (OKCHAOB, KHCIOPOACOMAEPKAIUX KHCIOT, BOAOPOIHBIX COCAMHEHUIN).
ITpumeHeHne BaXKHEUITUX HEMETAJJIOB M UX COSMHEHUM

Jlabopamopnoe 3ansamue

JlabopartopHast padora Ne3.

«PU3UKO-XUMHYECKHUE CBOMCTBA HEOPTaHUYECKHUX BEILECTBY.

[IpoBeneHne XUMHUYECKUX PEAKINI C yHaCTHEM MPOCTBIX U CIOKHBIX HEOPTAaHUIECKUX
BEINECTB. METAIJIOB M HEMETAJUIOB, OKCHIOB METAJJIOB, HEMETAJUIOB M aM(OTEPHBIX
3JIEMEHTOB, HEOPTraHWYEeCKUX KHCJIOT, OCHOBAaHWUH U aM(OTEPHBIX THAPOKCHUIOB;
HEOPTraHWYECKUX COJIEH, XapaKTePU3YIOIUX UX CBOHCTBA.

Pacuérpl Maccel BemecTa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce win OOBEMY OIHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, PAcCUEThl MacChl
(00BéMa, KOMYECTBA BEINECTBA) MPOAYKTOB PEAKLIUU, €CJIH OJHO U3 BEIIECTB UMEET
MPUMECH.

OK 01
OK 02
OK 04

Tema 2.2.
HUnentudukanms
HEOPTraHUYECKHX

Jlabopamopuvie 3ansmus
JlaboparopHas pabota Ned
«HneHTnudukanmsi HEOPraHUYECKUX BEIIECTBY.

OK 01
OK 02
OK 04

16




BCIICCTB

Pemenne sKkCnepUMEHTANBbHBIX 3a7a4 IO XUMHUYECKUM CBOWCTBAM METAJUIOB U
HEMETAJUIOB, MO PAaClO3HABAHUIO U MOJYYEHUI0 COEAUHEHUN METAJNIOB U HEMETAJIOB
(B3auMoOpeHCTBHE THAPOKCHAA ANIOMUHHMA C PACTBOPAMH KHCJIOT MW LIEJIOYEH,).
Unentndukaiuss HEOPraHMYECKHUX BELIECTB C HCIOJb30BAaHHEM WX (U3UKO-
XUMHYECKHX CBOMCTB, XapaKTEPHBbIX KaUYECTBEHHBIX peakunil. KauecTBeHHbIE peakun
Ha cyJibdaT-, KapOOHAT- U XJIOPHI-AaHHOHBI, HA KATHOHBI METAJUIOB M KATHOH aMMOHHSI

KonTtpoabnas padora 1

OcHoBBI 0011IEH 1 HEOpraHNYECKOH XuMuH (TIo paszaenam 1-2)

Pasznen 3. Teopernueckn

€ OCHOBbI OPraHUYeCKOH XMMHUU

Tema 3.1.
Knaccupuxanms,
CTPOCHHUE U
HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

Cooeporcanue yuedno2o mamepuand

IIpenmer opraHW4YecKOH XHMHU. €€ BO3HHKHOBEHHE, pPa3BUTHE U 3HAYCHHE B
MOJyYeHUH HOBBIX BEIIECTB W MarepuayioB. Teopusi CTPOSHHS OPraHMYECKUX
coennneHuii A.M. BbytnepoBa, e¢ ocHOBHbBIe moJyoxkeHHsA. CTpyKTypHBIE (POPMYIIBI
OpPTaHUYECKUX BEIeCTB. | oMoyorus, u3oMepus. XUMHUYECKast CBSI3b B OPraHUYECKHX
COEAMHEHUSIX: KPaTHbIE CBSA3H, G- U TT-CBSI3U.

IIpencraBnenne o KiaccUpUKAMKM OpPraHWYECKUX  BemlecTB. HoMeHkmatypa
OpPTaHUYECKUX COeNUHEHHH (CUCTeMaTH4YecKast) U TPUBHAJIbHbBIC HA3BAHUS BAXKHEHIIINX
IPEICTABUTEIeH KJIACCOB OPTaHMYECKHUX BEIIECTB

IIpaxmuyeckue 3auamusi

IIpaxrrueckas padora Ne3.

«HomeHKaTypa OpraHUuYeCKUX BEIECTBY.

Osnakomierne ¢ oOpasaMu OpraHMYeCKUX BELIECTB M MaTepHUalaMH Ha UX OCHOBE,
MOZIEIUPOBAHNE MOJIEKYJ OpPraHWYeCKHX BEIIECTB, HAONIOACHHE U  OIHCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB MO TMPEBPALIEHUI0 OPraHUYEeCKUX BEIIECTB MpPU
HarpeBaHuM (TJiaBjeHwe, oOyriaumBaHue u ropeHue). COCTaBJIeHHE TMOJHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHMYECKHX BEMIECTB OTHENbHBIX KJIACCOB,
UCTIONB3YST UX HAa3BAHUS MO CUCTEMATHYECKON U TPUBHAILHON HOMEHKIAType (3TUJIEH,
aneTusieH, riavnepuH, genon, ¢popMmanmbaerua, YKCyCHasl KUCIOTa, MHMLKH). Pacuerst

npocreiimei GOpMyJIbl OPraHUIeCKON MOJIEKYJIbI, UCXOS M3 3JIEMEHTHOTO cocTaBa (B
%)

OK 01
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Pazaen 4. Yriesoaopoant

Tema 4.1.
YraeBogopoabl U ux
MPUPOIHBIC UCTOYHUKH

Cooeporcanue yuedno2o mamepuand

IIpenenbHble yrieBOOOPOAB! (ANKaHBI): COCTAB M CTPOEHHE, T'OMOJIOTHUECKHH Pl
MetaH U 3TaH: COCTaB, CTpOeHHE, (PU3NYECKHEe U XUMHUUECKHE CBOMCTBA (peakmuu
3aMELICHUs] U TOPEHMS), TOJyUeHHE U IPUMEHEHHE.

Cooeporcanue yuedno2o mamepuand

HenpenenbHble yrieBogopo bl (ATKEHBI, aTKAANEHBI, IKHHBI).

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKHH psif. DTWIEH W TIPONMJIEH. COCTaB,
CTpoeHHe, (QU3MUeCKHe W XHUMHYECKHE CBOHCTBA (peakUuM TUAPHUPOBAHMA,
rajJOreHUPOBAHUS, THAPATALWN, OKHCICHHS U MOJUMEPHU3ALUH) TMONyYeHHe U
NPUMEHEHNE.

Ankaauensl: OytamueHn-1,3 u merunOyraauen-1,3, XUMHUYECKOE CTPOEHHE, CBOWCTBA
(peakuus MONMMEPU3ALUH ), TPUMEHEHHE ()11 CHHTE3a MPUPOJHOTO H CHHTETHYECKOTO
Kay4dyKa U Pe3UHBI).

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOESHHSI, TOMOJIOTUYECKHUN psif. AIIETHIICH: COCTaB,
XUMHYECKOe  CTpOoeHHe, (u3mueckue W  XMMHYECKHE CBOHCTBa  (peakiuu
TUAPUPOBAHUS, TAJOT€HUPOBAHUS, TUAPATALIMU FOPEHHs), MOJyUSHHE W NMPUMEHEHNE
(MCTOYHHK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JUIsl CBAPKH U PE3KH METAJIJIOB)

Cooeporcanue yuedno2o mamepuand

Apomarudeckne yriaeBomoponsl (apeHsl). beH30m M TONyon: COCTaB, CTpOEHHE,
dusndeckne M XUMHUYECKHE CBOHCTBAa (PEaKUWU TaJOreHUPOBAHMS W HHUTPOBAHUS),
NOJIy4eHHe M TNpPHMEHEHHe. TOKCUYHOCTb apeHOB (BIUSHHE OeH30Jla HAa OpPraHu3M
yenoBeka). [ eHeTmueckass CBsI3b MEXIy YIJIIEBOAOPOAAMH, MPHHAIEKAIINMHA K
PA3JIMYHBIM KJIACCaM.

[IpuponHbele MCTOYHMKH YIieBOAOPOAOB. IIpupomHeli ra3 W momyTHblE HEPTSHBIC
ra3el. Hedteb u €€ mpowmcxoxaenue. CrocoObl mepepaboTku HedTH: MEepPEeroHkKa,
KPEKHHT (TePMUYECKHH, KaTATUTHYeCKHit), mupoin3. IIpoaykTel nepepaboTku HedTH,
uX NPUMEHEHNE B MPOMBIIIJIEHHOCTH
u B ObiTy. KaMeHHBIH yTroJib M MPOAYKTHI €10 nepepaboTKu

OK 01
OK 02
OK 04

Tema 4.2.
DU3NKO-XUMUYECKUE

Jlabopamopuvie 3ansmus
JlaboparopHasi pabora Ne5 «CBOHCTBA YIIIEBOAOPOIIOBY.

OK 02
OK 04
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CBOMCTBA
YTJIEBOJIOPOJOB

TpuBnanpHasi U MeXIyHapOAHAsT HOMEHKJATypa, XUMHUYECKHE CBOHCTBA, CIOCOOBI
MOJy4eHUs] yraeBoaoponos. Ilonmydenume 5STuieHa U HU3ydeHHE €ro  CBOMCTB.
MonenupoBaHue MOJIEKYJ U XUMHUYECKUX MPEBPAIICHUH YIIeBOJOPOAOB (Ha MpuUMepe
9TaHa, STWICHA, alleTHJIEHa U IP.) U TaJIOr€HONPOU3BOAHBIX

Pasznen S. Kucaopoaocon

prRalfe OpraHuvYecKne coeIHHEeHUs

Tema S.1.
Cnuptel. @enon

Cooeporcanue yuedno2o mamepuand

[IpenenbHbIE OMHOATOMHBIE CIUPTHI (METAHOJ U 3TAHOJN). CTPOEHHUE, (Ppu3muecKkue u
XUMHYECKHE CBOHCTBAa (PEakIMM C aKTUBHBIMU METAJJIAMH, TaJIOT€HOBOIOPOIAMH,
ropeHue), TpUMeHeHHe. BoaopomHble CBsI3M  MEXKAYy MOJEKYJaMH CIHPTOB.
Pusnonorudeckoe AeHCTBIE METAHONA U 3TAHOJIA HA OPTaHU3M YeJIOBEKa.
MHOroaToMHbI€ CIUPTH (3THJICHIJIMKONb M TIHLEPUH). CTPOeHHUe, (PU3NYecKkue u
XUMHYECKHE CBOMCTBA (B3aUMOIEHCTBHE CO INEIOYHBIMH METAJUTAMH, KaueCTBEHHAs
peakuuss Ha MHOTOAQTOMHBIE CHUPTHI). Pu3nomorMueckoe NeHCTBHE Ha OpPraHU3M
yenoBeka. [[pumMeHeHne rianueprHa U STUICHTITUKOIS.

@enon. CrpoeHue MoONeKysel, (U3NUECKHe W XHMHUYECKHe CBOHCTBa (heHoma.
TokcumuHOoCcTh (peHONMa, ero (usnonmormdeckoe nAefiCTBUE HAa OPTaHU3M YeNIOBEKa.
[TpumeHeHne GpeHosa

OK 01
OK 07

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

Cooeporcanue yuedno2o mamepuand

Anpuerunbl W KeTOHBI  (opManmbierun, amneTaabAeryuy, aleToH). CTPOSHHE,
dusndeckne W XUMHUYECKHE CBOHCTBAa (pPEaKUMU OKHCICHHS U BOCCTAHOBJICHMS,
KAa4eCTBEHHBIE PEAKIINH), TOJyUeHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TMpeneNbHble KapOOHOBBIE KHCIOTHI (MypaBbUHAsi M YKCyCHas
KUCJIOTBI): CTPOEHHUE, (PU3NIECKIe U XUMHYECKHE CBOHCTBA (00Iue CBOMCTBA KUCIIOT,
peakuus stepuduranny), nojgydeHne u npuMeHeHne. CTeapuHOBAs W OJIEMHOBAs
KHCJIOTBI KaK MPENCTaBUTEIH BBICUTHUX KapOOHOBBIX KHCIOT. MblTa KaK COJNH BBICUIHX
KapOOHOBBIX KHCIIOT, HX MOOIIEe IeHiCTBHE.

Crnoxnble 3(upel Kak NPOU3BOAHBIE KApOOHOBBIX KHCIOT. | MAPONU3 CIOXKHBIX
a¢upos. Kupsl. ['uaponus xxupos. [Tpumenenune xupos. bruojorudeckasi poJib KHUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrineBoanl

Cooeporcanue yuedno2o mamepuand
VrneBomsl: COCTaB, KiIacCH(UKALUS YIIEBOXOB (MOHO-, OU- W IOJHUCAXApPHUIbI).
I'moko3a — mpocTedmmi  MOHOCaxapua: OCOOEHHOCTH CTPOEHHsS  MOJIEKYJIBI,

OK 01
OK 02
OK 04
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du3nYecKne U XUMUYECKHE CBOMCTBA TJIFOKO3bI (B3aMMOACHCTBHE C THIPOKCHIOM
menu (II), okucneHne aMMuadHbIM pacTBOPOM okcuaa cepedpa (I), BoccTaHOBICHME,
OpO’KeHUE TIIFOKO3bI), HAXOKIIEHUE B MIPUPOJIE, MPUMEHEHHE ITIOKO3bI, OHOJIOTHYEeCKast
POJIb B )KU3HEAEATENBHOCTH OpraHnu3Ma 4yenoseka. @orocunTe3. @pykro3a Kak u3oMep
TJIFOKO3BI.

Caxapoza — mpencTaBHTENb AWCAXAPHUIOB, THAPOJHM3 Caxapo3bl, HAXOXKIEHHE B
MPUPOJIE U MPUMEHEHHE.

[Tonucaxapuapl: KpaxMand M LEJUTFOJ03a Kak TNpupoaHble mnonumepel. CTpoeHue
KpaxMajia W [eJUTF0JI03bI, (Pu3nyeckue M XUMUYECKUe CBOWMCTBA Kpaxmaina (THapOoIns3,
Ka4eCTBEHHAsI PEAKLIUS C MOJIOM)

Pa3znen 6. AzoTcoaepxamme opraHuYecKue coeTHHeHUs

Tema 6.1.
AMMHHBL
AMHHOKHCIIOTBHIL.
benxu

Cooeporcanue yuedno2o mamepuand

AMHUHBI. METUJIAMUH — TMPOCTEHIINHA NPENCTaBUTENb AMHHOB. COCTaB, XUMHUECKOE
CTpoeHue, GU3NIECKIEe U XUMHUUECKHE CBOMCTBA, HAXOXKIEHUE B IIPUPOIE.
AMHHOKHCIIOTBI Kak am(OTepHble OpraHUYecKHue coenuHeHus. ODu3uueckue u
XUMHYECKHE CBOICTBA aMHHOKUCIOT (Ha TpuMepe TiMLMHA). buomorndeckoe
3HaYeHHe aMHHOKHUCIOT. [lenTuasl.

benkn xak mpupomHele monuMepbl. IlepBudHast, BTOPUYHAS M TPETUYHAS CTPYKTYpa
OenkoB. XWMHUYECKHE CBOWCTBA OENKOB. THUAPONU3, NEHATypaLUs, KadyeCTBEHHbBIE
peakLy Ha OeJIKu

Jlabopamopnuie 3ansmus

JlabopartopHast padora Ne6.

«WneaTndukanns OCHOBHBIX KJIACCOB OPTaHMYECKUX COSTHMHEHHUI .
DuU3NKO-XUMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB KHUCJIOPOACOAEPKAIUX U
A30TCOACPNKAUX OPraHUYCCKUX COGHHHGHHﬁ, KauecTBennnie p€akiiin Ha OCHOBHBIC
(yHKIMOHATIBHBIE TPYIIBI; CIIUPTHI OJHOATOMHBIE, CIIUPTHI MHOTOATOMHBIE, (hEHOJIBI,
AJIbACTUAbI, KCTOHLI, Kap6OHOBbIe KHCJIOTBI, COJIM Kap6OHOBbIX KHCJIOT, YIJIEBOIbI,
aAMHHBI, OEJIKH, MOJIMMEPHBIC MaTePHAIIbl, BOJOKHA.

OK 01
OK 02
OK 04

KonTtpoabHnas padora 3

CTpykTypa 1 CBOHCTBA OpraHUYECKUX BemecTs (1o pasaenam 3-7)
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Pa3znen 7. Xumusi B ObITY U NPOM3BOACTBEHHOI 1eSITEJIbHOCTH Y€JI0BEKa
(IIpodeccHoHATHHO-OPHEHTHPOBAHHOE CO/IepPKAHNE (COAEPKAHNE MPUKJIATHOI0 MOAYJIsA))

Tema 7.1.

XnuMuueckue
TEXHOJOTUU

B TIOBCEHEBHOM

U Ipo(h€CCHOHATBHOM
JesITeIbHOCTH YeJIOBEKa

Cooeporcanue yuedno2o mamepuand

[IpaBuna SKOJOTMYECKH [EIeCOOOpPa3HOro TOBEAEHUss B ObITY U TPYIOBOM
NEATENIbHOCTH B LENSIX COXPAHEHUsT CBOErO 3J0pPOBbS M OKPYXKAKOLIEH MPUPOIHON
cpedbl, OMacHOCTb BO3JCWCTBHUS HA JKUBbIE OPraHU3Mbl OPraHUYECKUX BELLIECTB
OTHENBbHBIX  KJACCOB  (yIJIEBONOPOABI, CHUPTHI, (DEHOJNBI,  XJIOPOPTAHUYECKUE
MPOU3BOIHbBIE, ATBACTUABI U AP.), MOKA3aTENb MPENeIbHO JOMYCTUMON KOHLIEHTPALUN
U €rO UCIOJIb30BaHUE.

Ponp xumuu B OOECHEUEHHUH 3KOJIOTMYECKOH, SHEPreTUYeCKOW W IMHIIEBOM
0€30MacHOCTH, Pa3BUTHH MEIULIUHBI, CO3JJaHIH HOBBIX MAaTEPHAJIOB (B 3aBUCUMOCTH OT
BUAa  TNPOPECCHOHATBLHON  AESTeNbHOCTH), HOBBIX  WCTOYHHUKOB  SHEPTUU
(ampTepHATUBHBIE HMCTOYHUKH dSHepruu). [IoHSTHE O HAayYHBIX METONAX IO3HAHUS
BEIIECTB M XUMUYEeCKUX peakuuid. IIpencrasienust o0 OOUIMX HAYYHBIX MPUHIIAITAX
MPOMBIIIICHHOTO TOJYYeHHsI BaXKHEHIIWX BelmecTB (Ha MpuUMepax MPOU3BOMICTBA
aMMUaKa, CePHOM KUCJIOThI, METAHOJIA).

XuUMUSI U 30POBbE YEJIOBEKA: MpaBHia OE30MacHOr0 MUCIOIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, ObITOBON XMMHUH B OBCEAHEBHOMN JKM3HU

OK 01
OK 02
OK 04
OK 07

[IpomexxyTounast arrectanus (B Gopme nuddepeHIupOBAaHHOTO 3a4eTa)

Bcero

56
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3. YCJIOBUSI PEAJTU3AIINU PABOYEN IMPOI'PAMMBI OBIIIEOBPA3OBATEJIGHOM
JUCIIUIIJIMHBI BJ1.07 XUMHUA

3.1 TpeGoBaHus1 K MUHUMAJIBLHOMY MATEPHAJIBHO-TEXHHUYECKOMY o0ecneyeHHIo

Jns peanuzanuu padoueil mporpamMmsl 0011e00pa3oBaTeNbHON AUCUUIUIMHBI TOJKHBI OBITH
MPEIYCMOTPEHBI CIEAYIOINE CIEIUaTbHbIC TTOMEIIEHHs: YUeOHbIH KaOWHET XUMUU W/WjTi y4eOHOH
XUMHUYECKOH J1adopaTopuu.

OGopynoBanusi yueOHOro KaduHera:

Pabouee mecto mpenonaBaressi. Paboume mecra oOyuaromuxcs. CranuoHapHash IOCKa.
IIpoektop (mepeHocHo#). DxpaH mns mnpoektopa (mepeHocHoii). HoytOyk (mepeHOCHOi) ¢
ycranoBneHHbIM [10, monkmodenuem k HMHTepHer m obecrieueHHeM AOCTyNa B 3JIEKTPOHHYIO
UH(POPMAIMOHHO-00pa3oBaTeIbHy 0 cpeny ¢unmnana. [IpunTep.

ABTOMAaTHYECKas YCTAHOBKA [UIA SKCTPakuuu kupoB SX-6 Ha 6 wMect, HOyTOYK
(mepenocuoit). Anammzatop kaudectBa Mosoka JIAKTAH 1-4 MMWHU. Ananuzatop MOJOKa
BuckosuMerpuieckuii Comaroc-M. Anammzatop Cnekrpan-UT. Ananuzarop cnupTocomep Kammx
HaruTKOB «Komoc-2». Ananmmsarop siina Egg Analizer ¢ mporpamMmMubeiM obecnieuenniem. Becor BK-
600. Becer PH-61{13Y. M3meputens mpounoctu ckopiaynel siina Egg Force Reader. M3mepurens
tonmuHbl ckopiytsl stiina Eggshell Thickness gauge. Kommnexc Bonsramnepomerpuueckmii CTA.
Kommeke mpobonoarorosku Temoc-Oxcnpecc. KommiekT BU3yanrbHOro KOHTpods. JlloMuHOCKOM
«@unun». Ilepememmusatomee yctpoiictso. LOIP LS-120. ITeur SNOL. Ilumner-mo3aTopsbl.
IMunerka 1-xaH. nmepem. O6bvema. Cymunpabiil mkad SNOL 67/350. YcTaHoBKa AN Pa3sIOKEHHS
MBC-6, anammzarop s guctwiusinud, ckyoOep. Ilkad cymumnbsbii. I[lonyaBromarudeckas
yCTaHOBKA mpousBozacTea ¢upmbl Raypa ans onpenenenus azora nmo merony Keenpaams. [pudop
s onpeneneHust kadectsa smi [IKA-10. Jlocka pasbopHast. AxkBagucTHuATOp. MHKPOCKOI
«Mukmen-1». Caxapumerp CY-5. Curo OL] 200/50 Ne056. Curo OLL 200/50 NeO67. Curo OLI
200/50 Ne08. Cuto OL1 200/50 Ne1,0. Cuto OL] 200/50 Nel,4. Cuto OL] 200/50 Nel,5. Curo OL]
200/50 Nel1,6. Curo OL 200/50 Nel,7. Cuto OLI 200/50 Nel,8. Curo OL] 200/50 Ne2,0. Curo OL]
200/50 Ne2,2. Curo OLL 200/50 Ne2,5. Curo OLL 200/50 Ne2,5, Curo OLL 200/50 Ne3,0. Curo OL]
200/50 Ne3,6. Curo OLL 200/50 Ne4. Curo OLL 200/50 Ned4,2. Curto OLL 200/50 Ne5. Curo OLI
200/50 Ne6. Cuto CIIJIII-20 mpobuBHOe ¢ mpononroBaTeiMu staeiikamu. Cuto OLL 200/50 Ne7.
Curo OI1 200/50 Ne8.

Harasiaabie mnoco0us: HaOOpBl  INAPOCTEPIKHEBBIX  MOAENEH  MOJIEKYJ, MOJENH
KPUCTAJUTMYECKUX PEIIeTOK, KOJUIEKLUH TPOCTBIX W CIOXKHBIX BEIIECTB /WM KOJUIEKLIUU
MOJIMMEPOB, KOJUIEKLUSI TOPHBIX MOPOJ M MHHEpaioB, Tabnuua MeHnneneesa, yueOHble (PHIBMBI,
uQpoBbIe 00pa30BaATEIBHBIE PECYPCHI.

OGopynoBanue Jjadoparopun H padounx MecT Ja0OpPATOPUHM. MEH3YPKH, IHUIETKU-
KareJbHUIIBI, TEPMOMETPBI, MUKPOCKOTI, JIYTIbI, IPEIMETHbIE U TIOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KamneJbHbIX peakuui, GuibTpoBaibHas OyMara, MPOMBIBAJIKY, CTEKISTHHBIE TPOOUPKH, PE3UHOBBIE
npoOku, GoHapuku, HAOOP PEAKTHBOB, CTEKJISTHHBIC MAJOYKH, INTATHUBBI JUIsl MMPOOUPOK, MEpHbBIE
LWJIMH/IPBI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JIeTHUTENbHbIe nuiauHapudeckue (50-100 M), cTymku ¢
nectukoM, ¢dapdopoBbie YAIIKH, MUHLETHI, PUIBTPBl OyMaXKHbIE, BaTa, MapJiisi, YacOBbIE CTEKJIA,
3JNEKTPOIUIMTKH, Ja0OPATOPHBIE IITATUBLI, CIIUPTOBBIE TOPEJIKH, CIIMYKH, MPUOOpP ISl TOJTYyYESHHUs
razoB (Wi mnpobupka € Tra300TBOAHON TpPyOKOi), Aep:karenu Ui NPOOHPOK, CKISTHKH IS
XpaHEHHs PEeaKTHUBOB, Pa3faTOUYHbIC JIOTKHU, XUMHU4Yeckue crakaHbl (50, 100 m 200 mi), mmareny,
MUHLIETHI, TUTeJIbHBIE IIUILBI, CEKYHIOMEpHI (TaiiMepsrl), MepHble podupku (10, 20 M), MepHbIe
koyObI (25, 50, 100 u 200 mu), BoasiHast OaHs WM TEPMOCTAT, CTEKJITHHBIC TIAJOYKH, KOHUYECKUE
konObl anss tutpoanus (50 m 100 M), MHOIWKATOPHBIE MOJOCKU A omnpenenenus pH wu
CTAHJApTHAs WHAMKATOpHAs IIKajla, YHUBEPCAJIbHbIM MHAMKATOp, numetkd Ha 1, 10 u 50 wmu,
OOpeTKu Il TUTPOBAHMS, MeAUIMHCKME mmpunsl Ha 100-150 mu,  maGopatopHble Wunu
aHANMMTUYeCKue Bechl, pH-MeTphl, cymmibHbIe mKad U Apyroe sadoparopHoe 000OpyIOBaHUE.
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IIporpammHoe oGecnieueHue:

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. UnpopmanonHoe ofecnedeHne peajn3auiy NporpaMmmsl
Ilepeuenn pexomeHnayembIx yueOHbIX H3AaHuil, UHTepHeT-pecypcoB, 1ONOJTHUTEILHON
JUTEPATYPbI

OCHOBHbBIE HCTOYHUKH:

1. Pymuruc, I E. Xumus. basosbiit ypoBenb. YueOnuk mansa CIIO / @. I'. ®@enbaman; I'. E.
Pynsutuc .— 2-e u3n., crep. — Mocksa : [Ipocsemenue, 2025 — 337 ¢. : un. — («YueOHUK
CITIO») .— ISBN 978-5-09-124954-5 (anextp. uzn.) .— ISBN 978-5-09-121347-8 (meu. u3z.)
— URL: https:/lib.rucont.ru/efd/878758

JlOTIOTHUTEIbHBIE UCTOYHHUKH

1. Tabpuensn, O.C. Xumus. 10 knacc. Yuebnuk : yuebnuk / U.I'. Ocrpoymos, C.A. Cnaakos;
O.C. T'abpuensiu .— 7-e usn., crep. — Mocksa : [Ipocsemenne, 2025 — 129 ¢. : wn. — ISBN
978-5-09-124953-8 (snektp. m3n.) .— ISBN 978-5-09-120190-1 (meu. wm3m.) .— URL:
https://lib.rucont.ru/efd/838866

2. TabpuensH, O.C. Xumus. 11 knacc. YueObnuk : yueOnuk / U.I'. Octpoymos, C.A. Cnaakos;
O.C. T'abpuensin .— 6-e usn., crep. — Mocksa : [Ipocsemenune, 2024 — 129 ¢. : wn. — ISBN
978-5-09-116777-1 (snexktp. u3n.) .— ISBN 978-5-09-112177-3 (meu. usm.) .— URL:
https://lib.rucont.ru/efd/838865

3. Xumwms. 10 wkmacc. YueOuuk. YrnyOnéuneii yposeHb : yuebnmk / B.B. Epemun, HE.
Kysbmenko, B.U. Tepenun; pen. B.B. Jlyaun .— 11-e usn., crep. — Mocksa : IIpocsemienue,
2024 — 449 c. : w1 — ABT. ykazansl Ha obopore Tutr. 1. — ISBN 978-5-09-116510-4
(mextp. u37.) — ISBN  978-5-09-112282-4  (meu. u31.) — URL:
https://lib.rucont.ru/efd/838758

4. Xumus. 11 xmacc. Vuebumk. YrnyOnénneiii ypoerbp : yueOnuk / B.B. Epemmn, H.E.
Kysbmenko, A A. Ipo3nos, B.B. Jlynun; pen. B.B. Jlynun .— 11-e u3a., crep. — Mocksa :
IIpocsemenue, 2024 .— 481 c. : un. — ABT. ykazanbl Ha obopote Tut. 1. — ISBN 978-5-09-
116511-1 (anmextp. w3m) .— ISBN 978-5-09-112283-1 (meu. wm3a) .— URL:
https://lib.rucont.ru/efd/838762

HutepHeT-pecypeel
1. https://postnauka.ru/themes/chemistry — nexkuum mno xumuu Ha caiite IlocTHayka.

http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nonynsipHbIil NpoekT «JaeMeHThl OOoNbInoi Haykuw» ((U3MKa, XUMHS, MAaTEeMAaTHKa,
aCTPOHOMMSI, HAyKU O XXKM3HH, Hayku o 3emie). HoBoCTH HaykH, KHUTH, HAy4HO-TOMYJISIPHBIE
CTaTbH, JEKLUH, SHLIUKIIONEIUH.

2. http://gotourl.ru/4783 (http://potential .org.ru/)
Caiit HayuHo-TionyJisipHOTO KypHana «llorenuuamy. Xypuan uzmaércsi ¢ 2005 r, ¢ 2011 r. —
pasaen « XuMus».

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

Caiit Hay4HO-NTOMYJISIPHOTO Ky pHaja « XUMus U ku3Hby. JKypHan nznaércs ¢ 1965 r.

4. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbITas 35IeKTpoHHas OnbmmoTeka xuMudeckoro noprana «Chemnety, conepxur yueOHbIe U
UH(POPMAILMOHHBIE MAaTEPUAJIbI sl ITKOJBHUKOB U yuuTenel. B Hell MOXHO HalTH y4eOHUKH
no ofmieil U HEOPraHWYECKOH XMMHH, OPraHHYECKOW XUMHH, MYJbTHMEIHAMAaTepUaibl, a
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https://lib.rucont.ru/efd/838762
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http://potential.org.ru/
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http://gotourl.ru/4786
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10,

11.

12.

13.

14.

TAK)Ke 337491 XUMHUYECKUX OJIUMITHAL C PEIICHUSIMH, 3a/1a4l BCTYMUTENbHBIX 3K3aMEHOB ISl
abUTypHUEHTOB.
http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

HNudopmarmonnsie Matepuansl o0 onmumnuagax: MOCKOBCKOW TOPOACKOH, Bcepoccuiickoi,
MenaeneeBckoil, MexayHapOoIHOM. IIpusenenst 3a71a4u TEOPETUUECKUX 151
SKCIIEPUMEHTAIIBHBIX TYPOB, IOAPOOHBIE PELIeHNUs, CIIUCKU U (oTorpadum nodenureneit.
http://gotourl.ru/7179 (http://chem dist. mosolymp.ru/)

Cucrema MUCTaHIIMOHHOrO OOYyYeHMs, HANpPaBJIECHHAs B NEPBYIO Ouepelb HAa MOATOTOBKY K
OJIMMITHA/IaM BCEX YPOBHEW — OT HIKOJBHBIX 10 MexayHapoaHoil. CaliT COOep KUT OrpOMHOE
KOJINYECTBO 3a7ady, CTPYIIUPOBAHHBIX KAaK IO TeMaM, Tak W NO ojummuanaMm. Ilo Bcem
OCHOBHBIM pa3feliaM XUMHH MpPUBEIAEH TEOPETUYECKH Marephan | pa3oOpaHbl peIneHws
TUIOBBIX 3a7a4.

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

ITopran mno nanorexHonorussM. OCHOBHasE Ieb — pa3BuTHe OOpa3oBaHusi B 00JacTH
HAHOTEXHOJIOTHH U MOATOTOBKA K HHTEPHET-OJIMMITHA/IE TI0 HAHOTEXHOJIOTHSIM.
http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnast cnpaBouHass wHpOpManus O XHUMHUYECKHX OJJIEMEHTaXx W HX CBOHCTBax (Ha
AHTTIUHCKOM SI3BIKE).

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

Pycckost3pIdHBIN CAalT O CBOWCTBAX XUMUYECKUX 3JIEMEHTOB.

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

Hexommepueckuii caiir  oHJaiH-0Opa3oBaHus, COAEPXKUT  MHOIO HMHTEPECHBIX
00pa3oBaTEeNbHBIX KYpPCOB M BUACOJEKLUI ISl IIKOJBHUKOB, CTYACHTOB W yuurteneid. Ects
HECKOJIBKO KypPCOB 110 XUMHH.

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

Caiit Chemical Abstract Service — camblii aBTOPUTETHBII B MUPEe XUMUU HH(POPMALTHOHHBIH
UHTEPHET-pecypc (CalT TUIATHBIN).

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

ITopran no opraHUYECKON XUMHUH HA AHTJIMIACKOM SI3bIKE.

http://www xumuk.ru

CaliT 0 XuUMHH: KJacCUYecKue yueOHUKH, CITPABOYHUKH, SHIUKIIONEANH, TOUCK OPTaHIMYECKUX
1 HEOPTaHUYECKUX PEaKLU, COCTABJICHUE YPABHEHUN PEaKLIUil.

http://orgchemlab.com/

CaiiT, moCBSIIEHHBII MPaKTHYECKOH paboTe B Taboparopuu
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4. KOHTPOJ/Ib 1 OONEHKA PE3YJIbTATOB OCBOEHHA
OBINEOBPA3OBATEJBHOU ANCHUIIVIMHBI BA.07 XUMMUA

KoHTponme ® OIEHKa pe3yibTaTOB OCBOEHHs 00I1eo0pa3oBaTeIbHON TUCIUILIHHBI
PACKPBIBAIOTCS Yepe3 AUCLUIUIMHAPHBIE Pe3yJIbTaThl, HANpaBJIEeHHbIE HA (HOpMUpOBaHUE OOIUX U
npodecCHOHATBHBIX KOMITIETEHIIMIA 1O pa3aeinaM U TeMaM COIepKaHus yueOHOro MaTepuana.

Ob6mas/npodeccuoHanbHast Tun oeHOYHBbIX
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 KOHTeKcTaM | Tema 3.1 Tectuposanue
Tema 4.1 Y cTHBII onpoc
Tema 5.1-5.4 Pemenue pacu€THeIX 3a1a4
Tema 6.1 Habmnronenue 3a xonom
Tema 7.1 BBIMTOJTHEHUS] TPAKTHKO-
Tema 8.1 OpPUEHTUPOBAHHBIX 3a0aHUN
OK 02. Ucnonp30BaTh COBPEMEHHBIE Tema 1.2, 1.4, IIpencrasnenue
CpeAcCTBa IOUCKA, aHAIN3a U 1.6,1.7 Pe3yJIbTaToB
UHTepHpeTanuy nHGopMauy, u Tema2.1,2.2 MPaKTUYECKUX U
WH(POPMAIMOHHBIE TEXHOJIOTUH JIJISI Tema 4.1, 4.2 naboparopHbIx paboT
BBITTOJIHEHHS 3a71a4 PodecCHOHaTbHON Tema 5.2-54 IIpoBeneHne XuMHU4ECKOro
NEesTEJIbHOCTH Tema 6.1 3KCIEPUMEHTA
Tema 7.1 Brmonnenue
Tema 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 pabot o
D PHEKTUBHO B3aMMOIEHCTBOBATD U Tema 2.1,2.2 pasaenam qUCLUUILTHHEI
pa60TaTb B KOJUIEKTUBE U KOMAaHIE Tema 4.1,4.2 OneHka caMOCTOSITEILHO
Tema 5.2-54 BBITIOJIHEHHBIX 3aJJaHUN
Tema 6.1 3ammuTa pelieHus Kec-
Tema 7.1 3amad (¢ yuerom Oynymiei
Tewma 8.1 podheCCHOHANTbHOM
OK 07. ConeiicTBOBaTb COXPaHEHUIO Tema 1.7 TESITEIbHOCTH)
OKpY>Karolleu cpensl, Tema 5.1 BrinmonHenue 3aganuii
pecypcocOepekeHuro, MPUMeHATh 3HaHus | Tema 8.1 MIPOMEXKY TOUHOMN
00 M3MEHEHUH KJIUMATa, IPUHLUITBI aTTecTaluu
OepesKIMBOro MPOU3BOACTBA, 3P PEeKTHBHO
JEHCTBOBATh B UPE3BbIYANHBIX CUTYaLUSAX

OueHouHble cpencTBa ISl BCeX BHAOB KOHTposst orpakeHsl B KMM mo yueOHOH
OUCLUTIINHE.
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