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1. OBHIASI  XAPAKTEPUCTHUKA  IIPUMEPHOM  PABOYEH
ITPOI'PAMMBI OBIIIEOBPA3OBATEJIBHON TUCHUIIJIMHBI «XUMMAS»

1.1. MecTO IMCUMILIMHBI B CTPYKTYpe o0pa3zoBareabHoi nporpammbl CITIO

OO61eoOpazoBaTeNbHas NUCHUILUIMHA «XUMUS» SBISETCA 00s3aTEIbHOM YacThIO
0011e00pa30BaTeIHLHOrO IIUKIA 00pa30BaTeNbHOM MporpaMMbl B cooTBeTcTBUU ¢ PI'OC
CIIO no cnemuansHocTr CIIO 23.02.09 ABTOMaTHKa M Tel€MEXaHHWKa Ha TPAHCIOPTE
(>KeNIe3HOJOPOKHOM TPAHCHOPTE), YTB. MpUKa3oM MuHUCTEpCTBAa 00pa30oBaHUs U HAYKU
P® o1 27.08.2024 Ne 608;)

[TpuxnagHoit Moay/b BKIIOYAET pazfen 8 «Xumus B ObITY U NMPOU3BOJCTBEHHOM
JESTENIbHOCTH YeJIOBEKa», KOTOPBIM pean3yercst s BcexX Mpodeccuil/cnennanbHocTen
METOJIOM pELICHUSI KEICOB, CBSA3aHHBIX C AKOJOTMYECKON O€30MacHOCTbI0 M OLEHKOU
HOCJIEACTBUNA OBITOBOM M MPOU3BOACTBEHHOM 1€ATEIbHOCTH, COOTBETCTBYIOIIEH OTPACIsIM
Oynyuieit mpodeccuoHaNbHON AEATeIbHOCTH 00yJarOIUXCl.

1.2. Heau u u1aHupyeMble pe3yJibTAThl 0CBOCHUS JUCHUNIIMHBI

1.2.1. lean u 3aga4m JUCUUIJINHBI

Conepxanue mporpaMmbl  001Ie00pa3oBaTEILHON  AUCHUIUIMHBL  «XUMUSH)
HaIPaBJICHO HA JOCTHKEHUE CIEAYIOINX HeJIeH:

- dbopMupoBaHHEe  CHUCTEMBl  XHMHUYCCKHX  3HAHUHW  Kak  BaKHEHIIICH
COCTAaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B OCHOBE KOTOPOH JIEXkKAT KIIFOUEBBIE
HNOHATHUSA, (PyHAaAMEHTaJIbHbIE 3aKOHBI U TEOPUN XUMHUH, OCBOCHHE SI3bIKA HAYKH, YCBOCHUE
U TOHMMAaHHME CYUIHOCTH JOCTYNHBIX OOOOIIEHMI MHPOBO33PEHUECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

- (dbopMHpOBaHUE M Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MMO3HAHMS
BEIIECTB M XUMHYECKHX peakuud, HEOOXOOUMBIX [UIsi MPUOOpPETEHHUS yMEHHM
OpPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJICHUM, UMEIOLIUX MECTO B MPUPOJIE,
B IPAKTUYECKOW U TOBCETHEBHOW JKU3HU;

- pa3BUTHE YMEHUN U CIIOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C HAOJIOEHUEM U
OOBSCHEHHEM XHWMUYECKOTO0 OKCIEpPUMEHTa, COONIOACHHEM MpaBWil  0€30MacHOTO
oOpallleHHUsI C BEIIECTBAMM.

33,[[21‘1]/1 AUCHMUIIJIMHBI



1)  chopmupoBaTh NOHHMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHS XHMHUYCSCKUX
MIPOIICCCOB M SBJICHUN B OKPY’KAIOIIEH cpelie, a TakKe UX CBSA3b C IEJTOCTHOM HAaydyHOH
KapTUHON MUpPA U IPYTUMHU €CTECTBEHHBIMU HAyKaMU;

2)  pa3BUTb YMCHHS COCTaBJISATH (POPMYJIbI HEOPraHHYECKHMX M OPraHHYECKHX
BEIIIECTB, YPAaBHCHHSI XUMUYECKHUX PEAKINi, OOBSICHATh MX CMBICI, UHTEPIPETHUPOBATH
PEe3yIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3)  chopmupoBaTh  HABBIKM  MPOBEACHHS  MPOCTEHUIINX  XHMHUYECKHX
AKCIIEPUMEHTAIIbHBIX UCCIEOBAHUM C COOJIOICHUEM TTPaBUl 0€30MacHOTO OOpaIleHUS C
BEIIECTBAMHU U JaOOPaTOPHBIM 000PYA0BaHUEM;

4)  pa3BUTh YMEHHS HAXOIUTh, aHAIU3HPOBATh M KCIIOJIL30BaTh HH(POPMAIHIO
XUMUYECKOTO XapakTepa W3 pPa3IuYHbIX WHOOPMAIIMOHHBIX HWCTOYHHUKOB, BKIIIOUAs
y4eOHYI0 JTUTEPATyPY, HAyUHbIE MyOIMKAIUA U HUHTEPHET-PECYPCHI;

5)  chopmupoBaTh YMEHHUS IPOrHO3UPOBATH ITOCIICACTBUS CBOCH NCATCIBHOCTH
XUMUYCCKUX TPUPOAHBIX, OBITOBBIX M IPOW3BOJCTBEHHBIX TIPOIECCOB, YYUTHIBAS
BO3MOYHBIE KOJIOTUYECKHUE U COIUATbHBIC BO3ICHCTBUS;

6) chopmupoBaTH MOHMMAaHWE 3HAYMMOCTH JIOCTHIKCHUH XMMHUYCCKOH HAyKH U
TEXHOJIOTUMN ISl pa3BUTHUS COIIMAIBHON U TIPOU3BOJICTBEHHOM chep ¢ yMEHUEM MTPUBOIUTD
MIPUMEPHI UX MPUMEHEHHSI B Pa3IMUHBIX c(hepax KU3HU.

1.2.2. Ilianupyembie  pe3yJbTaTbl  OCBOCHHMs  001Ie00pa30BaTEeIbLHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HaueHue oOIIe0Opa3oBaTeabHAsS OUCIHUIUIMHA «XUMHSD» HMEET TpHU
dbopmupoBannu u pazsutuu OK 01; OK 02; OK 04; OK 07 u IIK, npeacTaBiecHHBIX B

axtyanusupoBaHHeIXx @I'OC CIIO no mpodeccuu/cnenuaibHOCTH.



Koa n
HAHMEHOBaHMHE
dopmupyembIx
KOMIIeTeHII U

IInanupyemMble pe3yJbTaTbl 0CBOCHHS JMCHHIJIHHBI

O6mmue!

JMCHUIIMHAPHbIE?

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3amad
npodeccHnoHATEHOM
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3InYHBIM
KOHTEKCTaM

JInyHOCTHBIE Pe3yJabTAThI JOJIKHBI OTPAKATH B YACTH:

TPYA0BOr0 BOCIIUTAHUSA:

— TOTOBHOCThH K TPYyAY, OCO3HAHHUE IIEHHOCTH MacCTEpCTBa,
TpyIoIro0ue;

— TOTOBHOCTH K aKTUBHOM JEATEIbHOCTH TEXHOJIOTHUECKON
M COLMAJBHOW  HaIPaBIEHHOCTH,  CIIOCOOHOCTH
WHUIUUPOBATh, IUJIAHUPOBATh W CaMOCTOSATEIHHO
BBITIOJIHSITH TaKYyIO JESATEIHHOCTD;

— HHTEpEC K pa3nuyHbiM cdepam mpodeccuoHaTbHON

JESITEIbHOCTH.
MeTanpeameTHblie pe3yabTaThl J0JKHbI OTPAXKATh:
OBaanenue YHUBEPCAJIbHBIMH y4eOHBIMU

MO3HABATEJbHBIMHY JeHCTBUSIMM:

a) 0a30Bble JIOTUYECKHUE 1eliCTBUS:

— CaMOCTOATENbHO (HOPMYIHPOBATh M aKTyaIM3UpPOBATh
npo0JeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS
JUTISL CpaBHEHUS, KilacCu(UKAMy U 0000IIeHHMS;

— ONpEeNeNsTh e IeATeIbHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPHUU UX TOCTUKEHUS;

— BBUIBIISAITH  3aKOHOMEPHOCTU U
paccMaTpUBaEMBbIX SIBICHUSX;

MMPOTHUBOPCUMNA B

JAMcuMiinHaApHbIe Pe3yJIbTAThI 10/LKHBI 0TPAKATh:

I1P6 01. chopMUPOBAHHOCTH MPEACTABICHUI: 0 XUMUIECKON
COCTABJISIFOIIEH €CTECTBEHHOHAYYHOW KAapTHHBI MHpPA, POJIU
XUMHUHM B TO3HAHUM SIBJICHUW TPUPOIBI, B (HOPMUPOBAHUU
MBILUICHUS U KyJbTYpbl JIMYHOCTH, €€ (PyHKIMOHAIbHOMI
rPAMOTHOCTH, HEOOXOIUMOUN JUIsl PEIICHHsS] MPAKTUUYECKHX
3a/1a4 ¥ KOJIOTUYECKU 0OOCHOBAHHOT'O OTHOIICHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIe;

IIP6 02. BrageHre CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOTOJIATAIONIUE TOHATUS (XMMHUYECKUUN
9JIEMEHT, aTOM, JJIEKTPOHHas 00o0Jiouka aTroma, s-, p-, -
JNIEKTPOHHBIC  OpOWTAIIM  aTOMOB, HOH,  MOJIEKYJIa,
BaJICHTHOCTb, 3IEKTPOOTPHULIATENBHOCTb, CTEICHb
OKHCJICHUsI, XUMHYECKasi CBsI3b, MOJb, MOJISIpHAsh Macca,
MOJISIpHBIA 00BEM, YTJIEPOIHBIN cKeleT, (yHKIMOHAIbHAs
TpyIa, pagukall, U30MEpHUsi, U30MEphbl, TOMOJIOTHYECKUN
psn, TOMOJIOTH, YTI€BOAOPOIbI, KHCIIOPOI- u
a30TCO/ICpKAIINE COCIUHECHHS, OHOJOTUYECKH AaKTHUBHBIC
BeriecTBa (YIJIeBOABI, KUPBI, OCNKH), MOHOMEp, MOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIMHEHUS,
KPUCTAITMYECKAss pelIeTKa, TUIbl XUMUYECKHX peakIuil
(OKUCIUTEIPHO-BOCCTAHOBUTEIHHBIE, JK30-U
SHAOTEPMHUUYECKUE, PEaKIUd HOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEDJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAS

1 O6mue pesyabTaThl OCYHIECTBISIOTCA B COOTBETCTBHY C JIMYHOCTHBIMH M MeTanpeaMeTHbiMu pesyibratamu ®TOC COO (Tlpukas MunoGpuayku Poccuu ot 17.05.2012 Ne 413

(penmaxnus ot 27.12.2023 1.), B popMHPOBaHHU KOTOPHIX y4acTBYeT 00I1eo0pa3oBaTeIbHas TUCHUIIIMHA.

2 [lucuuIIMHApHBIE PE3YJIBTAThI OCYLIECTBISIOTCSA B COOTBETCTBHY C TPEOOBAHMAMHU K IPEIMETHBIM pe3yibrataM Ga3osoro yposas (ITPG), ycranosnennsivu ®TOC COO (Ipukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakuust ot 27.12.2023 r.), ¢ cOXpaHEHHEM UCXOJHOW HyMepaluH.
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— BHOCHUTH KOppCKTI/IBBI B ACATCIBHOCTL, OLCHHBATDH
COOTBETCTBUE PE3YJbTATOB 1AM, OLECHUBATH PHUCKHU
MMOCJIEACTBUM JACSITCIbHOCTH.

0) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeCTBUS:

— BIAJCTh HAaBbIKAMHU y4e€OHO-HCCIIEIOBATECIbLCKOW U
MPOEKTHOM  JEATEIbHOCTH, HaBbIKAMHU  Pa3pelICHUS
npo0Jem;

—  BBIABJIATH HpI/I‘-II/IHHO-CHG,Z[CTBeHHBIG CBs3H 158
aKTyaJu3MpoBaTh 3a/ady, BBIIBUIATh THUIIOTE3Y €€
pCIHeHI/IFI, HaXOIUTh aprMeHTI)I JIA  10Ka3aTCJIbCTBA
CBOMX YTBEpXKICHHH, 3aJaBaTh NapaMeTpbl U KpPUTEPUU
peuieHus;

— aHaJII/IBI/IpOBaTI) HOJIy‘-IeHHI)Ie B XO0A€ pelﬂeHI/ISI 3a1a4u
pe3yiabTaThl, KPUTUYECKU OLEHUBATH UX JIOCTOBEPHOCTb,
HpOFHO3I/IpOBaTI) NU3MCHCHUEC B HOBBIX yCHOBI/ISIX;

— YMGTI) HepeHOCI/ITI) 3HAHUSA B HO3HaBaTeJII)HYIO u
MPAKTHYECKYIO0 00JACTH KUZHEIEATEIILHOCTH.

JTUCCOIMAITNS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakly, XUMUUECKOE PAaBHOBECHE), TEOPUHU U
3aKOHBI (TEOPHS XHMHYECKOTO CTPOEHHUS OpPTraHUYeCKHX
BeumiectB A.M. bBytiepoBa, Teopus 3IIEKTPOJUTHUYECKON
auccoumranuu, nepuoandeckuit 3akon J[.M. Menneneena,

3aKOH COXpaHeHHUsI Macchl), 3aKOHOMEPHOCTH,
CHMBOJTUYECKHIA A3bIK XUMUH, (PAKTOJOTMIECKUE CBEACHUS O
CBOMCTBaxX,  COCTaBe, IMOJy4YeHMH U  0E30IacCHOM
UCIIOJIb30BAHUH BaKHEHIITHX HEOPraHUYECKUX u
OpPraHUYeCKHX BEIIECTB B OBITYy ©  IPaKTUYECKOH
JIeATEIbHOCTH YEJI0BCKa,

ImP6 03. chopMUPOBAHHOCTHP  yMCHHH  BBISBIIATH

XapaKTepHbIEC IPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX IOHATHH,
NPUMEHSATh COOTBETCTBYIOIIME TMOHSATHUS TIPU ONUCAHUU
CTPOEHUSI M CBOMCTB HEOPraHWYECKHX M OpPraHUYECKUX
BEIIECTB W HUX TMPEBPAICHHUI; BBISBISATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C MOHATUAMHM U MPEACTABICHUSIMU
JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

IIP6 04. chopMUPOBAHHOCTH, YMEHHH HCHOIB30BATh
HAaUMEHOBAaHMSI XUMHUYECKUX COECTUHEHUI MEXyHapOJIHOTO
COI03a TEOPETHYECKON U MPUKIAAHOW XMMUHU U TPUBHAIIbHbBIE
Ha3BaHMs BaXHEMIIMX BEIIECTB (ITWIEH, allEeTHIIEH,
ruepud, ¢eHon, ¢GopManbAerua, YKCycHas KHCIOTa,
TJIMIWH, YrapHBIA Ta3, YIJIEKUCIIBIA ra3, aMMUak, ramieHas
U3BECTh, HETAllleHas H3BECTh, MUThEBAs coAa U JPYTHX),
COCTaBIATh (OPMYJIbI HEOPraHWYECKUX U OpPraHMYeCKHX
BEIIECTB, YPABHEHHS] XUMUYECKUX PEAKIUH, OOBSICHITh HX
CMBICJI; TIOJITBEPKIaTh XapaKTepHbIe XUMUUYECKHUE CBOICTBA
BEILIECTB COOTBETCTBYIOIIUMH SKCIEPUMEHTAMU U 3aMHUCIMU
YPABHEHUN XUMUYECKUX PEAKIUM;

IIP6 05. cdopmMupoBaHHOCTH YMEHUH YCTaHABIMBATH
MIPUHA/IIEKHOCTD M3Y4YEHHBIX HEOPTaHUYECKHUX u
OpraHMYECKUX BEIIECTB K OMNpEIEJIEHHbIM KJlaccaM |
rpynmnaMm COeAMHEHMH, XapaKTepu3oBaTb MX COCTaB U
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Ba)XHEHIIME CBOICTBa; OIpenensTh BUABl XHUMHUYECKUX
CBs3EH (xoBaneHTHas, HMOHHas, MeTaJuiMuecKas,
BOJIOPOJHAs), THUIIBI KPUCTAJUIMUECKUX PEIIETOK BEIECTB;
KJIAaCCU(UIIMPOBATH XUMHUYECKUE PEAKIIHH;

ITP6 07. chopMUpOBaHHOCTH YMEHUH MIPOBOJUTH PACUETHI 11O
XUMUYECKHUM (opMyrnaM ©  ypaBHEHUSM XHUMHYECKHX
peakuuid C  HCIOJIb30BaHHEM  (DU3MUYECKUX  BEJIMYHH,
XapaKTEePU3YIOIIUX BEHIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJlbHBIE YCIOBHS) T'a30B, KOJIMYECTBA
BEII[ECTBA; MCIOJb30BaTh CUCTEMHBIE XMMHYECKHUE 3HAHUS
JUIS TIPUHSATHS PEUICHHWH B KOHKPETHBIX IKU3HEHHBIX
CUTYAIIUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM.

OK 02. Ucnonb3oBath
COBPEMEHHBIC
CpeICTBa MOUCKA,
aHanu3a u
MHTEpIpeTau
uH(popMaluy u
nH(pOpMalMOHHBIE
TEXHOJIOTHH JIJIS
BBITIOJIHEHUS 33124
npo¢eCcCuOHAIBHON
NEeATETbHOCTH

JINYHOCTHBIE Pe3yJIbTAThI J0JIKHBI OTPAKATH B YACTH:

LHEeHHOCTH HAYYHOI0 MO3HAHUS:

— c(opMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY  ypOBHIO  pa3BUTUS  HAyKM U
OOLIECTBEHHON MPAaKTUKH, OCHOBAaHHOIO Ha JHaliore
KYJIBTYpP, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B
MOJIMKYJIbTYPHOM MHDE;

— COBEpIICHCTBOBAHUE  S3BIKOBOM WM YHTATEIIbCKOU
KYJBTYPbI KaK CPEACTBA B3aUMOACHCTBUS MEXKTY JTHOJbMU
Y TIO3HAHUS MUPA.

MeTanpeameTHblie pe3yJabTaThl J0JKHbI OTPAXKATh:

Osaanenue YHHMBEpPCAIbHBIMH Y4eOHBIMU

NO3HABATEJIbHBIMY /IeHCTBUSIMH

B) padora ¢ uHgopmaumei:

— BJIaJA€Tb HAaBbIKaMHU  ITOJYUCHUA I/IH(bOpMaI_[I/II/I nus3
HNCTOYHUKOB Ppa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHECTBIATE IIOHUCK, aHajlnu3, CHUCTEMATU3alluli0 U

MHTEpHpEeTalnio HHPOPMALIUHU Pa3InYHbIX BUA0B U HOpM
MpeJICTaBICHMUS;

JucuuniauHapHblie (IpeAMeTHbIE) pe3yJIbTAThI U I0JKHbI
0TPakKaTh:

IIP6 06. BJIQJICHUE OCHOBHBIMU METOJAMH HAYYHOTO
MO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHHM (HAOJIIOJEHUE,
U3MEepEeHHe, YKCIIEPUMEHT, MOJISTTUPOBAHHE);

I1P6 07. chopMupOBaHHOCTH YMEHUI POBOIUTH PACUETHI 110
XUMHYECKUM (opMmyraaM U ypaBHEHHUAM XHUMHUYECKHX
peakmuii C  HCHOJb30BaHUEM  (UBUYECKUX  BEJIHYMH,
XapaKTEPU3YIOLIMX BEUIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0bemMa (HOpMallbHbIE YCJIOBHSI) I'a30B, KOJIMYECTBA
BEILECTBA; MCMOJb30BaTh CUCTEMHBIE XMMHYECKHE 3HAHUS
JUISE TIPUHSATHS PENICHWH B KOHKPETHBIX IKHU3HEHHBIX
CUTYaIlUsX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;
IIP6 08. chopmMupoBaHHOCTH yMEHWUW IUIAHUPOBATH U
BBITIONTHATh ~ XUMUYECKUH  JKCHEPUMEHT (TpeBpaiieHus
OPTraHWYECKUX BEHICCTB TMPHU HArpEeBaHWU, IMOJTy4YEHHUE
STUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEaKIIMK Ha
aNBACTU/IBI, KpaxMmall, YKCYCHYIO KHCIIOTY; JCHaTypaIus
OEeNKOB TIpM HArpeBaHWM, IIBETHHIE pEaKIuu OEeIKOB;
MPOBOJIUTHh PEAKIIMH HWOHHOTO OOMEHa, OMpENEesaTh Cpeay
BOJHBIX PAcCTBOPOB, KaYECTBEHHBIE pEaKIUU Ha cynbdar-,
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— C€O034aBaTh TEKCTHl B PA3IMYHBIX (OpMATaX C y4ETOM
Ha3HaueHUs: MHPOpPMALMU U LEJIEeBOM ayauTopuu,
BBIOMpass ONTUMAIbHYIO (OpMYy TpPEICTaBICHUS U
BU3yaIU3aluy;

— OLICHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTb HH(OpMaLNY,
€€ COOTBETCTBUE IIPAaBOBBIM M MOPaIbHO-ITHUYECKUM

HOpMaM;

— BIAJNETh HAaBBIKAMU  pACMO3HABAaHUS H  3alIUTHI
uHpopmanuu, HH(pOpMaAITMOHHOM 0e30IacHOCTH
JTUYIHOCTH.

KapOOHaT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHUS; pPeliaTh
SKCHEpUMEHTANIbHBIE 3alayu 1o Temam "Mertamwisl" u
"Hemeramnsl") B COOTBETCTBHM C TMpaBUJIaMU TEXHUKH
0e30MacHOCTH TpU  OOpalmieHWH C  BEIIECTBAMH U
1a00paTOpHBIM 000pYA0BaHUEM; MPEACTABIATh PE3YJIbTaThl
XUMHYECKOTO AIKCIIEPHUMEHTa B (hOpMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid v (HOpMyIHpPOBATh BHIBOJBI Ha
OCHOBE 3THUX PE3YJIbTAaTOB;

IIP6 09. copmMuUpOBaHHOCTH YMEHHUS AaHAJIU3UPOBATH
XUMHYECKYI0 HH(POpPMAIUIO, IMOJIy9aeMyl0 W3 Pa3HBIX
UCTOYHUKOB (CpEACTB MaccoBOW HH(pOpMalLUH, CETh
WuTepuer u apyrue).

OK 04. Db dexTuBHO
B3aWMO/ICMCTBOBATH U
pabortarth B
KOJUICKTHBE U
KOMaHjIe

JINYHOCTHBIE pe3yabTaThbl JOJKHBI OTPAYKATD B YaCTH:

IpaKaAaHCKOI0 BOCIIUTAHUA:

— TOTOBHOCTb BCCTH COBMCCTHYIO JACATCIIBHOCTD B
HHTCPCCAX I'PAKIAHCKOI'O 06H_I€CTB8.;

— yMEHHE B3aUMOJICHCTBOBATH C COIIMAJIbHBIMM
WHCTUTYTaMU B COOTBETCTBUUM C HX (QYHKIUAMH H
Ha3HAYCHUEM.

MeTtanpeameTHbie pe3yJbTaThbl JOJKHBI OTPAKATH:

OBjiaseHne yYHMBEPCAJbHBIMH KOMMYHHMKATHBHBIMH

JeHCTBUSIMM:

0) COBMeCTHAs 1eATeIbHOCTD!

— TIOHHMMAaTh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U
UHAUBUAYaIbHON paboThI;

— TMpUHUMAaTh LU COBMECTHOM NesITeNIbHOCTH,
OpPraHM30BBIBATH U KOOPAMHHUPOBATH JEHUCTBUSA IO €€
JOCTH>KEHHIO: COCTABJIATH IUIAH JIEHCTBHM, paclpeesaTh
poJIM C Y4YeTOM MHEHMH YYaCTHHKOB OOCYXIaTh
pe3yJIbTaThl COBMECTHON PaOOTHI.

Osnanenue YHHBeEpCAJbHBIMHU

AefCTBUAMMU:

peryJIiTHBHBIMH

JucuuniauHapHblie (MpeAMeTHbIE) pe3yJIbTAThI U I0JKHbI
0TpaXKaTh:

IIP6 08. cdhopMUPOBAHHOCTH YMEHHWI MJIAaHHUPOBATh U
BBIMOJHATh XUMHUYECKHIl 3KCIEpUMEHT  (IIpEeBpaLCHUS
OpraHMYECKUX BEIIECTB MPU HArpEeBaHUU, IMOIYy4YEHUE
STHJIEHA U NU3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMH Ha
albJACTU/IbI, Kpaxmall, YKCYCHYI KHUCJIOTY; JA€HATyparus
OCJIKOB TIpM HAarpeBaHWU, I[BETHHIE PEAKIUU OCIIKOB;
IPOBOJUTh PEAKIIMH HMOHHOIO OOMEHa, ONpENelNsiTh Cpeay
BOJHBIX PAacTBOPOB, KaYECTBEHHbIE pEaKlUU Ha cyibdart-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATMOH aMMOHHUS; PelIaTh
SKCIEPUMEHTANIbHBIE 3aladyu 1o TemaMm 'Metamsl" u
"Hemerannbl") B COOTBETCTBHMM C NPAaBWIAMU TEXHHUKH
0e30macHOCTH TMpW  OOpalieHHuH ¢  BEUIeCTBaMHU U
71a00paTOpHBIM 000PYAOBAaHHEM; MPEJCTABIATh PE3YIbTAThI
XMMHYECKOT0 JKCIIepUMEHTa B (hopMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX PeaKIuii U (GOPMYyIUPOBATh BHIBOJBI Ha
OCHOBE 3THX PE3YJIbTaTOB.




I) IPUHATHE ce0sl U APYTUX JIIOAe:

— TMpPUHUMATh MOTHBBI U apryMEHTHI JPYTUX JIIOJAEH Npu
aHaJIN3€e PE3yIbTaTOB JIEATECIbHOCTH;

— TMpU3HaBaTh CBOE NpPaBO M NPaBO JPYrUx JOJEH Ha
OIINOKH;

— pa3BUBaTh CIOCOOHOCTH TIOHMMAaTh MHpP C IO3UIUU
JPYroro 4enoBeKa.

OK 07.
CopnelicTBOBaTh
COXPaHCHHIO
OKpYKaroIleH Cpebl,
pecypcocOepexeHHUIo,
MPUMEHSTH 3HAHUS 00
W3MCHCHHHU KJIMMAaTa,
MIPUHIUITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,
3pHEKTUBHO
JIEWCTBOBAThH B
Ype3BBIYANHBIX
CUTYaITUSIX

JIMYHOCTHBIE pe3yJabTaThl JOJKHBI OTPAXKATD B YaCTH:
IKOJOIrH4€¢CKOro BOCrIMTaHus:

— c(pOpMUPOBAHHOCTb 9KOJIOTMUECKON KYJIBTYPHI,
MIOHUMaHUe BIIUSIHUS COIIMAIbHO-3KOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBbHOU
cpenpl, OCO3HaHUE rJ1006aTBEHOTO XapakTepa
HKOJIOTUYECKUX TTPOOIIEeM;

— IUIAHUPOBAaHME W  OCYILIECTBICHUE  JIEHCTBUM B
OKpYXaloIllell Ccpelle Ha OCHOBE 3HAHUSA UeEJeu

YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA;

— AKTUBHOE HENpUATHE JEHUCTBUM, MNPUHOCALIUX BpPEN
OKpYXaIoIlIei Cpeae;

— yMeHue IIPOTHO3UPOBATH
JKOJIOTUYECKHE MOCJIEACTBHS
JIEHCTBHM, IPEJOTBPALLATh UX.

MetanpeamMeTHbie pe3yJabTaThl JOJIAKHBI 0TPAKATH:

HeOJaronpusTHbIE
pEeIIPUHIMAEMBIX

Osaanenue YHHMBEpPCAIbHBIMH Y4eOHBIMU

NMO3HABATEJILHBIMHU JAeHCTBUAMM:

B) padora ¢ uHgopmanmei:

— HCHOJb30BaTh CpeacTBa MH(OPMALIMOHHBIX u
KOMMYHHMKAI[MOHHBIX ~ TEXHOJIOTMH B  pEIICHUHU
KOIHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3agad ¢ coOmrofeHueM TpeOOBaHMH  APrOHOMUKH,

TEXHUKU 0€30IaCHOCTH, TUTHEHBI, pecypcocOepexeHus,

JucuuniauHapHblie (MpeAMeTHbIE) Pe3yJbTAThI U I0JKHbI
0TPakKaTh:

IIP6 01. chopMHpPOBaHHOCTH NPEICTABICHUNA: 0 XUMUUYECKON
COCTABJISIFOIIEH €CTECTBEHHOHAYYHOM KAPTHUHBI MHPA, POJIU
XUMHUHM B TO3HAHUM SIBICHUN MNPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUS U KYJbTYpbl JUYHOCTH, €€ (YHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMUMOW JUIsl PELICHUS MPaKTUYECKUX
3a/1a4 ¥ 9KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOIIICHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

IIP6 10. chopmMHupOBaHHOCTH YMEHHMH COOJIIO/IATh MpaBHIia
9KOJIOTHUECKH 11eJIeCO00pa3HOTO TOBeNeHUsT B OBITY U
TPYJIOBOM JCSATENBHOCTH B IEJAX COXPAHEHUS CBOETO
3I0POBBbSl U OKpYKaroUIe NPUPOIHOW CpEeIbl; YUYUTHIBAThH
OTMacHOCTh  BO3JCHCTBHMA  Ha  KUBBIE  OpPraHU3MBI
ONpENIETICHHBIX BEUIECTB, IMOHMMAs CMBICT [OKa3aTems
MpeEeTbHON IOMYCTUMOW KOHIIEHTPALIUH.




IIPABOBBIX M 3THYCCKUX HOPM, HOPM HH(OPMAIIMOHHOU
0€30I1aCHOCTH.

[K 2.1.
OcyecTBIATh
OIpeziesIEHUE U
yCTpaHEHHUE OTKa30B B
paboTe CTaHIIMOHHBIX,
MIEPETOHHBIX,
MHUKPOIIPOIIECCOPHBIX
U IMarHOCTUYECKUX
CHUCTEM aBTOMATHUKH.

- YMEHHUE ONpPEeNsITh KOHCTPYKTUBHBIE OCOOCHHOCTH CHCTEM
CUTHQJIM3ALUH, LEHTpAIA3aL U 51 OJIOKMPOBKH,
JKEJIE3HOAOPOKHON aBTOMAaTUKU U TEIIEMEXaHUKH,

- c(OopMHPOBATH MPEICTABICHHS: O CBOMCTBAX METAILJIOB,
CIUIaBaX, BUJaX KOPPO3UH, 00JIACTH IPUMEHEHUS
HEMETAUTNYECKUX U KOMIIO3ULIMOHHBIX MaTEpHaJIOB,
CBOMCTBaX HEOPraHUYECKUX U OPraHUYECKUX COCTUHEHUI,
0€30I1aCHOM HCTIOIb30BAHUN BKHEHUIIINX HEOPTAHUIECKUX H
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKA.
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2 CTPYKTYPA U COJIEP’)KAHUE YUEBHOU AUCHUILIAHBI
2. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3ZOBATEJIBHOU JUCHUIIJINHBI

«XHUMUSA»

2.1. O0beM JTUCHMILIMHBI M BUbI Y4e0HOI padoThI

. Oo0bem B

Bup yueOHoii padoTbl

yacax
O0bém o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 72
Conep:xanue yueOHOro MaTepuaJia 64/61
BT. 4.
TeopeTHYeCKHe 3aHATHS 25
NpaKkTHYeCKHe 3aHATHUsI 26
JIaGopaTOpPHbIE 3aHATHS 6/10
CamocrosiTesibHas padoTa 11/
IIpodeccuoHabHO OPHEHTHPOBAHHOE COAep:KaHMe (CoAep:KaHue 8
NPHUKJIATHOr0 MOAYJIs1)°
BT. 4.
TeopeTHYeCKHe 3aHATHS 4
NPaKTHYeCKHEe 3aHATHS 4

*k*k

IpomesxyTounas arrecrauus (1uddepenunpoBannbiii 3ayer)”

3

CKOHLEHTPMPOBaHO B pa3gene MNpuKknagHo moaynb.

4 d>opma npomemyTquon aTrectaumm n Konn4yectso 4YacoB, OTBOAMMbBIX Ha ee npoBeaeHne, pernaMmeHTUpyrTCA y‘-lesHbIM

nnaHom OMN CMO

MpodeccMoHanbHO OpPUEHTUPOBAHHOE COAEpP)KaHWe MOXKeT ObiTb pacnpegeneHo Mo pasgenam (Temam)
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2.2. TemaTuyecKkni IJIAH M COAEPKAHUE U CITUTIIHHbBI

HaunmenoBanue
pa3iesioB U TeM

Conepsxanne y4e0HOro MaTepuasia (0CHOBHOE U NPO(ecCHOHAILHO OPHEHTHPOBAHHOE)®,
JIa0opaTOpPHbIE U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON MOAYJIb

O0LéM
4acoB

dopmHpyeMble
KOMIIETCHIIUH

1

2

4

Coaep:xanue y4eOHOro MaTepuaJia

72

Paznen 1. TeopeTnueckue 0CHOBbI XUMHH

17

Tema 1.1.
OcCHOBHEBIE
XUMHAYECKHUE ITOHATHUSA
U 3aKOHBI, CTpOEHHUE
aTOMOB  XHMMHYECKHUX
9JIEMEHTOB

Coaep:xaHue y4eOHOro MaTepuaJia

XuMudeckuit aneMeHT. AToM. Sapo atoMa, U30TONBL. DIEKTPOHHAS 000JI0YKa. DHEPreTHIEeCKHe
YpOBHH, MMOJYPOBHH. ATOMHBIC OpOUTANH, S-, P-, O- 3meMeHThl. OCOOCHHOCTH pacIpeIe/ICHuUs
AJNIEKTPOHOB MO OpPOUTANSAM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS
KoH(puryparms atroMoB. OCHOBHBIE XUMHUYECKUE 3aKOHBI

IlpakTH4YecKue 3aHATHSA

[Ipaktuyeckas pabora Nel. «OCHOBHbIE KOJIMUYECTBEHHBIE 3aKOHBl B XMMHHM W PacyeThl IO
YPAaBHEHUSAM XUMUYECKUX PEAKLUI.

OTHOocuTeNnbHBIE aTOMHAsE U MOJIEKYJIsIpHasg macchl. MossipHas macca. KosnnuecTBo BeiecTsa.
MaccoBast fons BemiecTBa. 3akoH ABorajapo. Monsipablii 00beM ra3zoB. OTHOCHUTENbHAs
IIOTHOCTB Ta30B. PacueTsl mo YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ C MCITOJIb30BaHMEM MAacCOBOI
JI0JIM BElIeCTBa, 00beMa (HOpMaJibHbIE YCIOBUSI) I'a30B, KOJMYECTBA BELIECTBA

OK 01

Tema 1.2.
[Tepuoanueckuii 3aK0H
u [Tepnoanueckas
CHUCTEMa XHMHYECKHX
snementoB  JI. N
MenneneeBa, UX CBSI3b
c COBPEMEHHOM
TeopHen CTpOEHUs
aTOMOB

Coaep:xanue yueOHOro MaTepuaJia

HpaKanecmle 3AHATHUSA

[IpakTryeckas padora Ne2. «M3ydeHue nepuoIn4eckux 3aKOHOMEPHOCTEN U UX B3aUMOCBS3H CO
CTPOCHHEM aTOMOBY.

Ilepuognueckas cucrema xuMmuueckux aieMeHToB JI.M. MenneneeBa. CBs3p NepuOIUIECKOTO
3aKkoHa U [lepnonueckoi CHCTEMBl XUMUYECKUX JJIEMEHTOB C COBPEMEHHON TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHHs] CBOMCTB XMMHMUYECKHX 3JIEMEHTOB, 00pazyeMbIX HMHU
MPOCTHIX M CJIOXKHBIX BEIIECTB IO rpynnam u nepuoaam llepuogudeckoit cucrteMbl. 3HaueHHE
MIEPUOJUYECKOr0 3aKOHA U CUCTEMBI XMMHMUYECKHUX djieMeHTOB [[.M. MeHaeneeBa B pa3BUTHH
HayKH.

VYcTaHOBIEHUE CBA3U MEXKIY CTPOCHHUEM aTOMOB XMMHUYECKUX JJIEMEHTOB M MEPUOAUYECKUM
M3MEHEHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCIMHEHHUI B COOTBETCTBUU C MOJOKEHUEM

OK 01
OK 02
I1K2.1

5> O6pasoBaTesibHan opraHM3aUmsa BNpaBe CaMOCTOATE/IbHO ONpeaenaTb NOCAeA0BaTeIbHOCTb U3YYEHNA Pa3AeNoB 1 TeM, BXOAALLMX B HUX, a TaKKe nepepacnpeaensiTb KONMYecTso
YacoB A4/ 0CBOeHMA 0byJyatowmmmnca y4ebHoro matepmana, C yHeTom IOTMKN GOPMMUPOBAHMA ANCLMUMNIMHAPHBIX PE3YIbTaToB, 06LWMX 1 NPOGECCUOHANbHbBIX KOMMETEHLMA,
MeXNpeaMeTHbIX CBA3el ¢ ApYrMMU AUCLUMNIMHaMK 0bLeobpa3oBaTenbHOro 1 obuienpodeccoHanbHOro LMKAoB yuebHoro naaHa OMN CNO.




IIepnonnueckoi cucreMsl. Perienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUM HA
XapaKTEePHU3alHUI0 XUMUYECKUX JJIEMEHTOB «MeTaymmnyeckue / HeMeTaUTMYeCKHue CBOWCTBA
XUMUYECKUX DJIEMEHTOB B COOTBETCTBUM C HX JJICKTPOHHBIM CTPOCHHUEM U IOJIOKEHUEM B
MEepUOINYECKOIN cucTeMe XumMudeckux 3semMeHToB .M. MeHieneeBay

Tema 1.3.

CtpoeHne  BelecTBa
51 npupoaa
XAMHYECKOH  CBA3U.
MHmuoroob6pasue
BEIIECTB

Coaep:xanue y4eOHOro MaTepuaJia

CrpoeHue BeniecTBa. XuMuieckast cBsizb. Bupl XUMUUECKO CBsI3U (KOBaJIGHTHAs! HEMOJIsIpHAS
U TIOJIIpHAs, MOHHAs, METaJUTHYecKast). MexaHu3Mbl 00pa3oBaHMs KOBAICHTHON XUMUYECKOU
cBs3u (OOMEHHBI M JOHOPHO-akuenTopHbI). Bogoponmnas cBs3b. BaneHTHOCTD.
DneKkTpooTpuiaTeabHOCTh. CTeneHp okucieHus. oHbl: KAaTHOHBI U aHUOHBI

IlpakTH4YecKue 3aHATHSA

[IpakTuueckas padora Ne3. «CtpoeHue BelecTBa U NpUpoia XUMUYECKOM CBSI3U.
JleMoHCTpauuss MoJeliell KpUCTAIUIMYECKUX PELIETOK: MOHHOW (XJIOpUJ HATpus), aTOMHOM
(rpaduT 1 anmaz), MOJEKYJSIPHOU (YTIICKUCIBIN ra3, HOJ), METALINYCCKON (HATPUi, MarHWiA,
Menp). Pemenre mpakTuyeckux 3aaHuil Ha COCTaBJIEHUE BJIEKTPOHHO-TpaduuecKkux Gopmyi
25eMeHTOB 1—4 nepuojoB

OK 01

Tema 1.4.
Knaccudukanus,

u HOMEHKJIaTypa
HCOpFaHI/I‘IeCKI/IX
BEIIECTB

Coaep:xanue yueOHOro MaTepuaJia

Knaccudukanus Heopranuueckux BemiecTB. HomeHkiaTypa HEOPraHMYECKMX BEIIECTB
(oxcuAbl, THIPOKCHBI, KUCIOTHI, CONM). BemiecTBa MOJEKYJISpPHOTO W HEMOJEKYJSPHOTO
CTpoeHHMsI. ATperatHble COCTOSIHUS BenlecTBa. Kpucramiueckue u aMop@HbI€ BEIECTBA. 3aKOH
MOCTOSIHCTBA COCTaBa BEILECTBA. THUIMbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas, MOJIEKYJIsIpHas,
MOHHAsl, METAJUIMYEeCcKasi). 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIIA KPUCTAIIINYECKON pEHIETKI

HpaKanecmle 3AHATHUSA

[TpakTryeckas padora Ne4. «HomeHKI1aTypa HEOPraHUYECKUX BEILIECTBY.

Pemenune mnpakTuyeckux 3ajaHuil MO KiIaccU(UKAlMM, HOMEHKJIAType W XHUMHUYECKUM
¢dbopMynaM HEOPraHWYECKMX BEIIECTB PA3JIMYHBIX KIaccoB (yrapHbIi ras, YIrJIEKUCIHbIA ras,
aMMHaK, raleHasi U3BecTb, HeralleHasl U3BeCTb, IUThEBAsl COJla U APYTUX): HA3BaHUS BELLECTB
no mexayHapojaHoi (MIOITAK) unu TpuBHaIbHONH HOMEHKJIATYpe U COCTaBIeHHE (POPMYIIBI
XUMHUYECKHUX BEIIECTB, ONpejAesieHue MPUHAMIEKHOCTH K Kiaccy. [louck umHpoOpmanuu mno
Ha3BaHUAM, UACHTU(DHUKATOPAM, CTPYKTYpHBIM (opMyIaM. AHaIN3 XUMHUECKONW HHPOpMaLInH,
MOJIy4aeMOi M3 pa3HbIX UCTOYHUKOB (CpeacTB MaccoBod uHopMmanuu, cetb HMHTepHeT u

JpYyTHUe)

OK 01
OK 02

Tema 1.5.
Tunet XUMHUUYECKUX
peakuuii

Coneprxanue y4eGHOro MaTepuasia

Xumunyeckass peakuus. Kraccupukanus XUMHYECKHX peakUWid B HEOPraHUYECKOM H
OpPraHMYECKON XMMHH. 3aKOHBI COXpPAHEHMsI Macchl BELIECTBA, COXPAHEHUS M IPEBPALLEHUS

OK 01




OHCPIYU IIPpHU XUMHUYCCKUX PCAKIUAX. OKHCIUTEIBHO-BOCCTAHOBUTCIIHLHEIC pcakuuu (ypaBHeHI/IH
OKHCIICHHUA-BOCCTAHOBJICHUS, CTCIICHDb OKHCJICHUS, OKHUCIHNTCIIb u BOCCTaHOBHUTCIIb,
OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHLIC PCAKIIMU B MPHPOAC, IMPOU3BOACTBCHHBLIX IPOLCCCAX U
KHU3HCACATCIIBHOCTH OpFaHI/ISMOB)

CamocrositesbHass padora Ne 1 OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUU B MPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIECCaX U KUZHEACSITEIBHOCTA OPTraHU3MOB.

Tema 1.6.
CKOpOCTh XUMHUYECKHUX
peakuuii. XHMHUYECKOE
paBHOBeECHE

Coaep:xanue y4eOHOro MaTepuaJia

CKOpOCTh peaklMu, €€ 3aBUCHUMOCTb OT DPA3JIMYHBIX (PAKTOPOB: MIPUPOJABI PeArupyroIux
BELIECTB, KOHIEHTPALMU pEarupyroliux BELIECTB, TEMIEPATypbl U IUIOLAAM PEAKIMOHHOM
noBepxHOCTU. TerioBble 3P PEeKThl XUMHUUECKUX PEAKLUI: 3K30- U SHAOTEPMUUECKUE PEaKIIH.
OOpatumble peakiuu. XuMU4Yeckoe paBHOBecue. DaxkTOphl, BIMSIOINIME HA COCTOSHHE
XMMHUYECKOI0 paBHOBECHUS (KOHIIEHTPALMs pPEareéHTOB MM MPOIYKTOB pEaKLHH, JaBJICHHUE,
temneparypa). [lpunnun Jle [llatense

IlpakTH4YecKue 3aHATHSA

[Ipaktuyeckas pabora NeS. «BimsHue paznuuHbIX (GAKTOPOB HA CKOPOCTh XHMHYECKOM
peakuum».

Pemenne mnpakTHKO-OPUEHTHPOBAHHBIX 3aJaHWii Ha aHanmu3 (PaKTOpOB, BIHUSAIOIIMX HA
U3MEHEHHE CKOPOCTH XMMHUYECKON peaKkMK. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIUHU OT
IIPUCYTCTBUS KaTalW3aTopa Ha IPHUMEpPE Pa3JIOKEHUA IEPOKCHIA BOJOPOAA C IIOMOILIBIO
JUOKCHJa Mapraiia W KaTajuasel. PelleHue IpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMeHenne npuHnuna Jle-Illatense g HaXOXAEHUS HANPABICHUS CMEIICHUS PaBHOBECHS
XMMUYECKOH peakIMy U aHaIu3 (PaKTOPOB, BIUSAIONIMX Ha CMEIICHUE XMMUYECKOTO paBHOBECHS

OK 01
OK 02
K 2.1

Tema 1.7.
PactBOpHI, Teopust
BJIEKTPOJIUTHYECKON

JIUCCOLIMALINN Y MOHHBIN
oOMeH

Conepxanue y4eGHOro MaTepuajia

PactBopel. Buabsl pacTBOpoOB MO COAEpXKAHUIO PACTBOPEHHOTO BelleCTBA. PacTBOPUMOCTD.
[lonsiTie o nucHepcHBIX cUcTemax. VIcTuHHBIE W KOJIIOWJIHBIE pacTBOpHL. MaccoBast A0S
BelecTsa B pactope. [lonstue o Bogopoanom nokasatene (pH) pactBopa. DnekTpoauTuyeckas
nuccormanus. CHIIbHBIE B ClTa0bIe AJIEKTPOJIUTHI, HEXJIEKTPOIUTHL. Peakiinuu mnoHHOro oOMeHa

JlabopaTopHble 3aHATHS

JIaGoparopnas pabota Nel «IIpuroroBneHue pacTBOpOB».

[IpuroroBnenue pacTBOpPOB 33JaHHOM MACCOBOM J0JIE€H pacTBOPEHHOTO BEUIECTBA, IPOBEICHUE
peakiuii HMOHHOTO OOMEHa, OIpeleieHue CpeAbl pPacTBOPOB BELIECTB C  IOMOIIBIO
YHUBEPCAJIBLHOTO HMHJWKaTOpa (Kucias, HEeWTpajbHas, MIel04Has). 3aJlaHus Ha COCTaBJIEHHE
HMOHHBIX peakuui. PeleHne npakTHMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/JlaHUN HA pPacTBOPHI,
HCIOJIb3YEMbIE B OBITOBOM U MMPOU3BOJCTBEHHON JESITEIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
OK 07
IK 2.1




CamocrosiTesibHas padora o0yuarmmuxcst Ne2. 3a1aHre Ha COCTABIIEHUE HOHHBIX PEaKIIUii

KonTposbnasi pa6ora
1

CrpoeHue BeliecTBa U XMMUUYECKUE peakiuu (1o pasaeiny 1)

Pa3nes 2. Heopraumueckasi XuMust

Tema 2.1.
DUBNKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Conep:kaHue y4eOHOT0 MaTepuaJia

Merambl. Ilonoxenue wmeramioB B llepuoguyeckodt cucteMe XHUMHUYECKHUX DJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHS DIIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmmwme ¢usnueckue
cBoiictBa MeTauioB. CIulaBbl METAJLIOB. DJIEKTPOXMMHYECKUM PsJl HANPSHKEHUH METaJIOB.
XUMHUYECKHE CBOMCTBA BAKHEUIIINX METAUIOB (HATPHM, KA, KalbI[Mi, MAarHUMA, aJIOMUHHM,
IIMHK, XpOM, JKeJIe30, MelIb) M HMX coeauHeHui. OOmme crnocoObl TMOJYYSHHUS METaslIoB.
[IpuMeHeHne MeTaIOB B OBITY M TEXHUKE

Hemeramnsl. [Tonoxxenne HemeTaninoB B [lepruoandeckoit cucteMe XMMAYECKUX 31eMeHToB J[. M.
MenneneeBa M 0OCOOCHHOCTH CTpoeHHMs aroMoB. Dusnueckue CBOWCTBA HEMETAJUIOB.
AnnoTponus HeMeTaioB (Ha MpUMeEpe KUCiIopoaa, cepsl, pochopa u yraepoaa). XumMuueckue
CBOWCTBA M IPUMEHEHNE BKHEUIITUX HEMETAIIIIOB (TaJIOTEHOB, Cephl, a30Ta, pocdopa, yriepoaa
U KPEeMHHSA) U HMX COCAMHEHUN (OKCHIOB, KHUCIOPOACOICPXAIIUX KHCIOT, BOJOPOIHBIX
coenunenuil). [IpuMeHeHne BaXKHEUIINX HEMETAIJIOB U MX CO€IMHEHUNH XUMUYECKHUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX BEIIECTB (OKCHIOB, THIPOKCHIOB, KUCIIOT, COJIEH U JIp.).

CamocrtosiTeibHasi padora Ne 3 [eHermyeckas CBA3b HEOPTaHWYECKHX  BEIIECTB,
NPUHAIIEKAIIMX K Pa3InYHbIM KjaccaM. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB INPOCTBIX
BCIICCTB, BOOOPOJHBIX COGHHHGHHﬁ, BbICHIMX OKCHMJI0B M THAPOKCHUIOB

IIpakTHYecKHe 3aHATHSA

[IpakTuueckas padora Ne6. « DU3NKO-XHUMHUYECKHE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBiieHHEe ypaBHEHUH XMMHMUYECKHX PpEaKIMM € ydYacTHEM TMPOCTBIX M  CIOXKHBIX
HEOPraHWYECKUX BEIIECTB. METAUIOB M HEMETAUIOB; OKCHIOB META/UIOB, HEMETAUIOB H
aM(OTEPHBIX AJIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBaHUI M aM(OTEPHBIX T'MJIPOKCUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pacuérsl Macchl BemecTBa il 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAacce MU
00BEMY OJHOIO M3 YYacCTBYIOIIMX B PEAKLMU BELIECTB, pacy€Thl Macchl (00bEMa, KOIMUYECTBA
BEIIIECTBA) MPOJYKTOB PEAKLMH, €CIM OJHO M3 BELIECTB MMEET NMpHUMecH. PelieHne mpakTuko-
OPHEHTUPOBAHHBIX 3aJlaHUI Ha CBOWCTBA, COCTaB, MOJYYEHHE M O€30IIaCHOE MCIIOJIb30BaHME
BOXHEHUIIMX HEOPraHUYECKHUX BELIECTB B OBITY M MPO(eCcCHOHAIBHON eI TeNbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
K 2.1

Tema 2.2.

Coneprxanue y4eGHOro MaTepuasia

OK 01




Wnentudukarus JlaGopaTopHble 3aHATHS OK 02
HCOPraHM4eCKuX JIaGoparopnas padota Ne2 «Mnentuukanus HEOPraHnIeCKUX BEIIECTBY. OK 04
BCIICCTB Pemenue skcnepuMEHTANIBHBIX 3a/1a4 110 XUMUYECKUM CBOMCTBAM METAJIJIOB U HEMETAILIOB, 110
pacro3HaBaHUI0 W TOJYYEHHIO COCJWHEHHUM METalIOB W HEMETalIoB (B3auMOJIECTBHE 2
TUIPOKCH/IA AIFOMHHHMSI C pAaCTBOPAMU KHUCIIOT U 1Ienodeit,). MnenTudukanus HeopraHu4eckux
BEIIECTB C HCIIOJIb30BAHMEM WX (PU3UKO-XMMHUYECKUX CBOMCTB, XapaKTEPHBIX Ka4eCTBEHHBIX
peakuuii. KauecTBeHHBIE peakuuu Ha cyibdaT-, KapOoHAT- U XJIOPUI-aHHOHBI, Ha KAaTUOHBI
METaJUIOB U KATUOH aMMOHHSI
KonTpoabnas pabdora N
2 CaoiicTBa HEOPraHUYECKUX BELIECTB (10 pasneiny 2) 1
Pa3znen 3. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XUMUM 4
Tema 3.1. Coaep:xxanue yueOHOro MaTepuaJia 4 OK 01
Knaccudukanmus, [IpenMer opraHdecKoi XUMHUH: €€ BOZHUKHOBEHHUE, PA3BUTHE M 3HAYCHUE B IMOTYICHHH HOBBIX
CTpOCHHE v |BellecTB U MaTepuaioB. Teopus crpoeHusi opranumdeckux coeaunenuid A.M. bytieposa, eé
HOMEHKJIATypa OCHOBHBIE MOJI0KEeHUS. CTPYKTYpHBIE (POPMYJIBI OpPraHUYECKHUX BEIIECTB. [ OMOJIOT S, H30MEpHS. 1
OpPraHMYECKUX BEILECTB | XUMUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSX: KPATHBIE CBSI3U, G- U T-CBSA3H.
[IpencraBienne o KI1accH(PUKAIINN OPraHUICCKUX BEIICCTB.
CamocrosiTeibHas padora Ne 4 HomeHKkIaTypa OpraHn4ecKux COeMHEHN (CHCTEMaTHIecKast) 1
Y TPUBUAJIbHBIC HA3BAHMSI BXKHEHIIINX MPEACTABUTENCH KJIACCOB OPraHNYECKUX BEIIECTB
IIpakTHYecKHe 3aHATHSA
[TpakTuueckas padota Ne7. «HoMeHKIaTypa OpraHUYECKUX BEIIECTBY.
OzHakoMyieHHE ¢ oOOpa3laMH OpraHMYecKNX BEIIECTB W MaTepualaMH Ha HUX OCHOBE,
MOJICIUPOBAHWE  MOJIEKYJl ~ OPraHWYECKUX  BEIIECTB, HAOJIOJIEHWE W  OINHCAHHE
JIEMOHCTPAIIMOHHBIX OMNBITOB IO MPEBPALICHUI0 OPraHWYeCKUX BEIIECTB MPU HATPEBAHHUH 5
(rutaBnienne, oOyriuBaHue M ropeHue). CocTaBiieHHEe TOJHBIX U COKPAICHHBIX CTPYKTYPHBIX
dbopMynn OpraHMYECKHX BEIIECTB OTAENBHBIX KIACCOB, WCIONB3Yys WX Ha3BaHUSA IO
CHUCTEMAaTHYECKOW W TPUBHAIBHOM HOMEHKJIAType (ITWJICH, aleTHJICH, TJUIEepuH, (EeHOT,
dbopManbaeru, yKCycHas KHUCIOTa, TIUIHH). PacueTsl mpocTeiimeil popMyibl opraHU4ecKoi
MOJIEKYJIbl, UICXO/ISl U3 3JIEMEHTHOTI0 cocTana (B %)
2 cemecTp
Pasznen 4. YriieBoaopoabl 9
Tema 4.1. ‘ Coaepixanue yueOHOIro MaTepuasa 7 OK 01




YrneBonopoasl M HX
IPUPOJHBIE MCTOUYHUKU

[IpenenbHbIe YriIeBoAOPO/IbI (AIKAHBI): COCTAB U CTPOEHUE, TOMOJIOTUYECKUM psif. MeTaH u 3TaH:
COCTaB, CTpO€HHUE, (pU3MUecKre U XUMHUYECKHE CBOMCTBA (peakluuu 3aMEIIeHUs M TOPEHHS),
MOJIYYEHUE U IPUMEHEHHUE.

HenpenenbHble yrieBogopo/ibl (aIKeHbl, alKaJAUEHbI, aTKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUN psAll. DTUIIEH U MPONMIIEH: COCTaB, CTPOCHHUE,
(bu3nuecKkrue U XMMUYECKUE CBOMCTBA (PEeaKIMK THAPUPOBAHMS, TAIIOT€HUPOBAHNUS, THIPATAllUH,
OKHUCJICHUS U TIOJIMMEPHU3AIINH) MOJyUYEeHUE U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u metminOyraauen-1,3, XUMHYECKOE CTPOSHHE, CBOMCTBA (peakius
MOJIMMEPU3AIINN), TIPUMEHEHUE (71 CHHTE3a IMPUPOJHOTO M CHUHTETUYECKOTO KaydykKa W
pPE3HHBI).

ApomaTtudeckue yrieBoJopo/ibl (apeHsl). beH3on u Toiyou: cocTaB, CTpOeHUE, (pU3nUecKue U
XMMHUYECKHE CBOMCTBA (PEaKIMU raJIOTeHUPOBAHUS U HUTPOBAHUS), TOJyUYCHUE U IIPUMEHEHHE.
TokcuuHOCTh apeHOB (BiausSHUE OEH30Ja Ha OpraHU3M 4elloBeKa). [ eHeTrueckast CBsI3b MEXIy
YTJII€BOIOPOAAMH, IPUHAUICKAIIUMHI K Pa3IMYHbIM KJIacCaM.

[TpupoaHble UCTOYHUKH YTIeBO0pOA0B. [IpupoaHbiii ra3 u nmomyTHbie HeTsHBIE Ta3bl. HedTh
u e€¢ npoucxoxaeHue. CrnocoObl nepepaOOTKM He(TH: MEPEroHka, KPEeKUHI (TepMHUYECKU,
KaTaauTuueckuit), nuponu3. [lponykTel nepepa®boTku HEPTH, UX NPUMEHEHUE B
IPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yrosib U MPOIYKTHI €ro NepepadoTKu

CamocrositeibHas padora Ne 5. AIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUN
psa. ALIeTUIICH: COCTaB, XUMHUECKOE CTPOCHUE, PU3NUECKUEe U XUMHUECKUE CBOICTBA (peakuu
TUIPUPOBAHUs, TaJIOTEHUPOBAHUS, TUAPATAI[UN TOPEHUS ), TOJIyYeHUE U IPUMEHEHUE (UCTOUYHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JIJIsL CBAPKU M PE3KH METAJJIOB)

OK 02
OK 04
K 2.1

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBaA
YIJIEBOJOPOAOB

Conepxanue y4eGHOro MaTepuajia

JlabopaTopHble 3aHATHS

JlabopaTtopHas padota Ne3 «CBoiicTBa yriaeBOA0POIOBY.

TpuBuanpHas U MeXAyHapOAHAs HOMEHKIIATypa, XMMHUECKHE CBOMCTBA, CIIOCOOBI MONyYeHUs
yraeBofopoaoB. IlomydeHne 3THiIeHAa W W3yYeHHE ero CBOWCTB. MoIenupoBaHUE MOJIEKYN U
XUMHYECKHUX MPEBpaIeHU YIIIeBOJAOPOIOB (Ha MpUMepe dTaHa, STUIICHA, alleTHIeHa U JIp.) U
TaJTIOT€HOIPON3BOIHBIX

OK 02
OK 04

Pasznea S. Kucaopomocoaepxamue opraHunyecKue coeIuHeHus

14

Tema 5.1.
Cnuptel. ®enon

Coaep:xanue yueOHOro MaTepuaJia

[IpenenbHble OTHOATOMHBIE COIUPTHI (METAHOJ M 3TAHOJ): CTPOEHUE, PU3NYECKHE U XMMHUECKHE
CBOMCTBA (peakIy C aKTUBHBIMH METAJUIAaMH, TAJIOI€HOBOJOPOAAMHU, TOPEHHUE), TPUMEHEHHE.

OK 01
OK 07




Bonopoaueie cBA3M MexAy MoOJeKyJdaMu CHApPTOB. PU3HOIOTMYECKOe NEHCTBHE METAHOJA U
9TaHOJa Ha OPraHU3M 4eJIOBEKa.

MHoroaToMHbI€ CIIUPTHI (ITUIICHIJIMKONb U TIMLEPUH): CTPOCHHE, (PU3NIECKUE U XUMUYECKHE
CBOWCTBA (B3aMMOJEHCTBHE CO IICJIOYHBIMH MeTallaMHM, KauyeCTBEHHas peakuus Ha
MHOroaToMHble crnupThl). dusnonoruyeckoe AeiicTBUE Ha OpraHu3M uenoBeka. [Ipumenenue
[JIALEPUHA U DTUJICHTIIUKOJIS.

@enon. CtpoeHue MOJIEKyJbl, (PU3UYECKUE M XUMHUYECKHE CBOMCTBa (eHoda. TOKCHYHOCTH
¢eHoa, ero puznonornyeckoe IeiicTeue Ha OpraHu3m yenoseka. Ilpumenenue gpenona

Tema 5.2.

ANLOETuan.
KapOoHOBBIE KHCITOTEHI.
CrnosxHble 3upsl

Coaep:xaHue y4eOHOro MaTepuaJia

Anpaeruapl ¥ KeTOHBI (popmanmpierun, aneTalbleruj, aleToH): CTpoeHHe, (U3UYECKUE U
XUMHUYECKHE CBOMICTBa (pEeakIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KaueCTBEHHBIE DPEAKIIUH),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpENETbHBIE KapOOHOBBIE KHUCIOTHI (MypaBbHHAasi M YKCyCHasi KHCJIOTHI):
cTpoeHHe, (U3MUECKHEe M XUMHYECKHe CBOMCTBa (0OlIMe CBONCTBA KHUCIOT, peaKuus
TepuUKaAIMK), MOMydyeHHe M mpuMeHeHne. CTeapruHOBash M OJEHHOBAs KHCIOTHI Kak
MIPEJICTAaBUTENH BBICIIUX KAPOOHOBBIX KUCIOT. MbljIa KaK COJIM BBICIIUX KAPOOHOBBIX KHCIIOT, UX
MOIOIIEE ACHCTBUE.

CrnoxHble 3Upbl KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['HIponn3 cinoxkHbIX 3¢upos. Kupsl.
I'uapomnns xupos. [Ipumenenune xupoB. bruosornueckas posb )KUPOB

OK 01
OK 02
OK 04

CamocrositeibHass padora Ne 6 [lonroroBka coobuieHuit Ha Temy o BbiOopy:  CroxHBIE
3¢hupbl U UX 3HAYEHUE B MPUPOAE, OBITY W Mpou3BojcTBE. JKUPHI KaK MPOIYKT MUTAHHUS U
XUMHUYECKOE ChIphE. 3aMEHa KUPOB B TEXHUKE HEMMUIEBBIM ChIpbeM. HexBaTka npoa0BOILCTBUS
Kak riobanpHas mpobiemMa YelloBe4YecTBa U MyTH €€ pelleHus. Mbuia: Ipoluioe, HacTosIIee,
Oynymee. CpeacTBa TMUTHEHBI HA OCHOBE KHCIOPOJCOIEPKAIIMX OPTaHMUYECKUX COCAHMHEHHIA.
Cunrernueckue morotue cpeactsa (CMC): 10CTOMHCTBA U HEJJOCTATKH.

Tema 5.3.
Yriesoanl

Coaep:xxanue yueOHOro MaTepuaJia

VYrieBonpl: cocTaB, KiaccH(pUKAIUs YriaeBOJAOB (MOHO-, JU- M TOJUcaxapuisl). [moko3a —
MPOCTEUIINIA MOHOCAXapHJ: OCOOCHHOCTH CTPOCHMS MOJIEKYJbI, (PU3UUYECKUE U XHUMHUYECKHE
CBOMCTBa TIMIOKO3bl (B3aumojeicTBue ¢ ruapokcugom Mmeau (II), oxucienne amMMuadHbIM
pacTtBopoM okcuia cepedpa (1), BocctaHoBIeHHE, OpOXKEHUE TIIFOKO3bI), HAX0XKAEHUE B IPUPOJIE,
MPUMEHEHHE TIIOKO3BI, OMOJIOTHYECKas POJb B JKU3HENCITEIHLHOCTH OpTraHW3Ma 4YellOBEKa.
dotocunTe3. PpyKTO3a KAaK U30MEP TITIOKO3BI.

Caxapo3a — mpeacTaBUTENbh IUCAXapuIOB, THAPOIU3 Caxapo3bl, HAXOXICHHE B MPHPOJE U
pPUMEHEHHE.

OK 01
OK 02
OK 04




[Monucaxapuapl: Kpaxmaa M ILEJUII0JI03a KaK MPUPOJHBbIE MmonuMmepbl. CTpoeHue Kpaxmaia U
LIEJUTIOJI03bI, (PU3UYECKHE U XUMHYECKHE CBOMCTBA KpaxMasia (THIPOJIN3, KAYeCTBEHHAS PEaKIIUs
C MOJIOM)

JlabopaTopHble 3aHATHS

JlaboparopHas pabota Ned "CpoiicTBa yriieBogoB"

CamocrositesibHas padora Ne 7 CTpoeHHe Kpaxmalia v IEJUTI0JI03b], ((U3NYECKUe U XUMUICCKHE
CBOMCTBA Kpaxmajia (TUAPOJIN3, KAUECTBEHHAs! PEAKIIMsL C HOJIOM)

Tema 5.4. Coaep:xaHue y4eOHOro MaTepuaJia OK 01
Ousuko-xumuyeckue |IlpakTuyeckue 3aHATHSA OK 02
CBOMCTBA [Ipaktnyeckas pabora Ne8. «HomeHkmarypa KHCIOPOJOCOAEPKAINIMX  OPTaHUYECKUX OK 04
KHCIIOPOOCOAEPIKAIINX | COE IUHEHUI.
OpPraHMYeCKUX TpuBnanpHas ¥ MEeKXAyHapoIHAs HOMEHKJIATYypa, XUMHUYECKHUE CBOWCTBA, CITOCOOBI TOJTYYECHUS
COCTMHEHHUI CHUPTOB U (PEHOIIOB, KAPOOHOBBIX KUCIOT U A(PUPOB, aTbAECTUIOB U KeTOHOB. COCTaBI€HUE CXEM

peakuuii (B TOM 4YHUCJIE O MPENIOXKEHHBIM LENOYKaM IPEBpAIlECHUI), XapaKTepU3YIOLIUX

XMMUYECKHE CBOMCTBA KUCIOPOI0COAEPIKAIIMX OPraHUYECKUX COeIMHEHUM

[Ipaktuyeckas padora Ne9. «Xumuueckne W (QU3NIECKHE CBOMCTBA KHCIOPOIOCOIEPIKAIINX

OpPraHUYECKUX COEAUHEHUSY.

[IpoBenenue, HaOmIOAEHWE W ONHCAHUE JAEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHPTOB,

KAueCTBCHHBIC PEAKIMH OJHOATOMHBIX CIUPTOB (OKHCieHHe 3TaHona okcuaoMm wmemu (1)),

MHOT0aTOMHBIX CHHPTOB (B3auMoJeiicTBUe rnueprHa ¢ ruapokcugom Meau (1)), anpaernnos

(okHcIeHHEe aMMHa4YHBIM pacTBopoM okcuma cepedpa(l) u ruapokcumom wmemm  (I1),

B3aMMOJICIICTBHE KpaxMaJla ¢ MOJIOM), M3yUYE€HUE CBOMCTB pacTBOpa YKCYCHOM KHCIIOTHI
Pa3nes 6. A3oTcoaep kainiue OpraHu4ecKue CoeJHHeHH
Tema 6.1. Coaep:xaHue y4eOHOro MaTepuaJia OK 01
AMUHBI. AMUHBI: METWJIIAMHUH — IPOCTEHIINN NPEACTABUTENb aMUHOB: COCTaB, XUMHUYECKOE CTPOEHHE, OK 02
AMWUHOKHCIIOTEL. (hU3UYEeCKre U XUMHUYECKUE CBOMCTBA, HAXOXKICHUE B TIPUPOJIE. OK 04
benku AMUHOKHCIIOTBl Kak am(oTepHble OpraHmdeckue coeauHeHus. dusnyeckue M XUMHUYECKHUE

CBOWCTBa aMHHOKHCJIOT (Ha TpUMepe TJUIMHA). bHoNornyeckoe 3HAYCHHE aMHUHOKHCIIOT.
IlenTunael.
benku xak mpupoaabie mosmMepsl. [lepBudHasi, BTOpUYHAs M TPETUYHAS CTPYKTYpa OEIKOB.

CamocrosiTeibHasi padora Ne8 Xwumuueckrwe CBOWCTBA OCIKOB: THUAPOIU3, JEHATYpaIus,
KayeCTBEHHbIE pPeaKIIMi Ha OEIKH

IIpakTuyeckue 3aHATHSA




[Tpaktuyeckas padora Nel(. «CBoicTBa a30TOCOAEPKALINX OPTAHUUECKUX COCTUHEHUN.
®dusnyeckne M XUMHYECKHME CBOICTBA aMHMHOB (pEakIUH C KHUCIOTAaMH W TOPEHHs) |
aMUHOKHCIIOT (Ha mpuMepe ThuiuHa). Habmoienue u onvcanue JeMOHCTPAIMOHHBIX OMBITOB:
JeHaTypalys OEJIKOB IPU HArPEBAHUH, IIBETHBIC PEaKIIUU OCIIKOB

JlabopaTopHble 3aHATHS

JlaGopaTtopHas padota Ned "Amunokuciotsl. benku. PacrioznaBanue BoJIokoH"

Pa3znesn 7. BbicOkOMOJIEKYJ/JISIPHBIE COEINHEHUS

Tema 7.1. Coaep:xaHue y4eOHOro MaTepuaJia OK 01
[InacTmaccel. IIpakTHYecKHe 3aHATHSA OK 02
Kayuyku. Bonokna [Ipaktnyeckas pabora Nell. «CuHre3, aHanu3 U KiacCU(UKALUS BBICOKOMOJIEKYIISIPHBIX OK 04

COCIMHEHUI» IIK 2.1

OCHOBHbIE TOHATHUS XUMHH BBICOKOMOJIEKYJIIPDHBIX COEIMHEHHI: MOHOMEp, IOJIHUMED,

CTPYKTYpHOE 3BEHO, CTEIEHb MOJUMEpPU3AINM, CpelHsAs MOJeKyJsipHas Macca. OCHOBHbIE

METO/Ibl CHHTE3a BBICOKOMOJICKYJIIPHBIX COEAMHEHUH — MOJIMMEepU3aLus U MOJUKOHICHCALUS.

O3HakoMJIeHHE ¢ O0Opa3lamMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC, Kay4yyKOB:

I1acTMacChl (MOJIMATUIIECH, TOJIUIIPOIMIIEH, MTOJIUBUHIIXJIOPU, MOJUCTUPOI); HATYPaIbHBIN U

CHUHTETHYECKHE Kaydyku (OyTaJueHOBBIH, XJOPONPEHOBBIM M H3OMNPEHOBBIN); BOJIOKHA

(HaTypaJibHBIE (XJIOTIOK, LIepCTh, WIENK), MCKYCCTBEHHBbIE (alleTaTHOE BOJIOKHO, BHMCKO3a),

CHUHTETHYECKHUE (KalpoH U JIaBCaH)
KonTposbnasi pabdora .
3 CTpyKTypa U CBOMCTBa OPraHUYECKUX BEIIeCTB (10 pasnenam 3-7)
IpodeccuonaaLHO OPHEHTHPOBAHHOE COlePKAHUe (coaepKaHNe NPUKIATHOIO MOLYJIs)°
Paszpnen 8. XumMusi B ObITY M IPOM3BOJACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA OK 01
Tema 8.1. Coaeprxanue y4eOHOro MaTepuaJa OK 02
XHUMHYECKUE [IpaBuia sKonOruyecky 1enecooOpa3HoOro MoBeAeHUsI B OBITY U TPYJOBOW JESTENbHOCTH B OK 04
TEXHOJIOT U LEISIX COXPAaHEHMsI CBOEro 3/I0pPOBbS W OKpPYXKAIOIIEH IPUPOAHON Cpefbl, ONacHOCTbH OK 07
B MOBCEJIHEBHOM | BO3MEHCTBHS HA JKMBBIE OPTaHW3MBl OPTaHWYECKMX BEHIECTB OTIACIBHBIX  KJIACCOB 1K 2.1

U 1npodeccuoHaTbHON
JIeATEIIbHOCTH YeJIOBEKa

(YyrneBogopo/bl, CHOUPTHL, (EHONbI, XJIOPOPTaHUYECKHUE IMPOU3BOIHBIEC, albICTHABI U JIp.),
M0Ka3aTesb MPeAesbHO TOMYCTUMONM KOHIEHTPALlMU U €T0 UCII0JIb30BAHHUE.




Ponp xumum B 0OecCleYeHHH SKOJIOTHYECKOH, SHEPreTHYeCKONH M IMHUIEBOW OE30MacHOCTH,
pa3BUTUM  MEAMIIMHBI, CO3JAaHMM HOBBIX MaTepHalioB (B 3aBUCUMOCTH OT BHJA
npodeccHoHATEHOM IeATeIbHOCTH ), HOBBIX HCTOYHUKOB YHEPTHH (ThbTEePHATHBHBIC HCTOUHUKH
sHepruu). lloHATHe O HAy4YHBIX METOJAaX IIO3HAHUSA BEIIECTB U XUMHUYECKHX pPEaKIIHi.
[IpencraBiennst 00 OOMMX HAYYHBIX MPHHIIUIIAX MMPOMBIIUICHHOTO MOTYYCHHS BaKHEUITHX
BelIEeCTB (Ha MpUMepax MPOU3BOJICTBA aMMHAKa, CEPHON KHCIIOThI, METAHOJIA).

CamocrositesibHass padora NeQ Xumus u 370pOBbE UEJIOBEKa: MpaBmiia 0E30MacHOTrO
MCIOJIb30BaHUS JICKAPCTBEHHBIX NIPENapaToB, OBITOBOM XMMHH B TTIOBCETHEBHON JKHU3HH

IlpakTH4YecKue 3aHATHSA

[IpakTnueckass padora Nel2. «lIpuMeHeHHME XMMUYECKMX BEIIECTB M TEXHOJOTUH C y4yeTOM
Oyay1ei npodeccuoHanbHOMN 1A TENbHOCTI.

Pemenne keiic-3a1ay 1o TeMaM: MHUIIEBBIE IMPOJIYKThl, OCHOBBI PALMOHAIBHOIO MUTAHMS,
BaXHEUIIME CTPOMUTENbHbIE W KOHCTPYKIMOHHBIE MaTepUaIbl, CEJIbCKOXO3SHCTBEHHOE
IIPOM3BOJICTBO, KPAaCKM, CTEKJIO, KepamMHMKa, MaTepHalibl JUIsl 3JEKTPOHUKH, HAaHOMAaTepHallbl,
TEeKCTWJIbHBIE BOJIOKHA, HMCTOYHMKM OSHEPrUM, OPraHUYECKWE W MHUHEpalbHble YyI00peHus,
JIEKapCTBEHHbIE U KOCMETUYECKHUE ITpernapaThl, ObITOBAs XUMUS, MaTepUajbl U3 UCKYCCTBEHHBIX
U CUHTETHYECKUX BOJIOKOH.

3ammra: [IpeacrtaBieHue pe3yiabTaTOB peHIeHUS Keic-3amad B (GopMe MHUHU-TOKIaAa
(lomyckaeTcs UCNOJIb30BaHUe rpauuecKUX U MPE3EHTAIIMOHHBIX MaTepHaJIOB)

IIpoMexxyTouHasi aTTecTanus Mo AucuumInHe (TudepeHIpoBaHHbIN 3a4€T)

Bcero
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3. yCiaoBust PEAJIM3ALIMN ITPOT'PAMMBbI
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecreYeHHu 0

JIist peanuzanuy MPOTPaMMbl  JUCITUIUTHHBI TTPETYCMOTPEHBI CIICAYIOIINE
crieluaibHbIe IOMEUICHUS: Y4eOHbIH KaOMHET XUMUU W/ WA YYeOHON XMMUYECKON
1abopaTopuH.

D¢ GheKTUBHOCTL  MpernojaBaHus  00Ieo0pa30BaTeIbHON  JUCHUTLIUHBI
«XuUMHSD) 3aBUCUT OT HAJIMYHS COOTBETCTBYIOIIETO MaTEPHATBHO-TEXHUYICCKOTO
OCHAIICHUS.

MarepuanbHO-TeXHUUECKOe  oOecrieueHne  KaOWHeTa  XUMHUU  W/WJU
XUMUYECKON JTabopaTOpry BKIIIOYACT: CHEIUATN3UPOBAHHYI0 MEOEIhb M CHCTEMBI
XpaHEHHUsI, TEXHUUECKHE U JICKTPOHHBIE CPEJICTBA OOYUEHHUSI, JIEMOHCTPAIMOHHBIC
y4eOHO-HaTJISIHbIE [MOCOOUsI, JEMOHCTPAIIMOHHOE OO0OpYJOBaHHE U MPHUOOPHI,
71a00paTOPHO-TEXHOJIOTMYECKOE 00OpYyAOBaHHE, JIADOPATOPHYIO XHUMUYECKYIO
nocyay, mojenu (oObeMHBIE M TUIOCKHE), HAaTypalibHble OOBEKTHI (KOJUICKIUH,

XUMHUYECKUE PEAKTUBBI), 000pyAOBaHHE JTAOOPAHTCKOM.

Crnenmnanu3upoBaHHasi MebesIb M CUCTEMbI XPaHEeHH
1 | Cron mabopaTOpHBIN JEMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MMOKPBITHEM, PAKOBHUHOM, IMOJIBOJIKOM M OTBEJICHUEM BOJbl, CAHTEXHUKOM,
IEKTPUYECKUMU PO3E€TKaMHU, aBTOMAaTaMU aBapUMHOIO OTKJIFOUYEHHUS TOKA)
2 | Cron 1abopaToOpHBI TEMOHCTPAITMOHHBIN ¢ HAACTPOUKOHN (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOMKHUM IOKPBITHEM)
3 | Ctoxn yueHHYeCKHH TabOpaTOPHBIHN, PETYITUPYEMBIH 1O BBICOTE (C 3aIIUTHBIM,
XMMOCTOMKUM U TEPMOCTOUKHM MOKPBITHEM, PAKOBUHOM, OOPTUKOM IO HAPYKHOMY
Kparo, I0JIBOJAKON U OTBEJIEHUEM BOJIbl, U CAHTEXHUKOM )/CTON yUeHHUUECKUH,
peryaupyemsblii 1o BeICOTE (TPUOOPETAeTCs TOJBKO NMPH HATUYUH CHEIMAIBHOTO
J1a00paTOPHOTO OCTPOBHOTO CTOJIA) (10 KOAUUECMEY 00yYaArouuxcs)
4 | Ctyn y4eHUUeCKUH (no konuuecmay 06yyaowuxcs)
5 | Or"erymurens
6 | Jocka kmaccHasi/PenbcoBasi cucTeMa ¢ KIIaCCHOW M MHTEPAKTUBHOMN JIOCKON
(mporpammHoOe obecriedeHne, MPOeKTop, KPEIUIEHU! B KOMIUIEKTE)/MHTEPAKTUBHOM
MaHeJbIo (MpOorpaMMHOE 00ecIieuYeHNnEe B KOMILJIEKTE)
7 | Croxn ¢ ssmmKaMu 715l XpaHeHHs1/ TYMOO# (pabouee mecmo npenodagameris)
8 | Kpecno oducnoe (pabouee mecmo npenooasamens)
9 | Jocka mpobkoBas//locka MarHUTHO-MapKepHast
10 | Cuctema (yCTpOMCTBO) 1T 3aTEMHEHHUSI OKOH
11 | IlIxad BHITSDKHOW AaHOPAMHBIN




12 | lllxad nyis xpaHeHHus yueOHBIX MOCOOHIA

13 | AnTeuka yHUBepcaabHas JIsl OKa3aHUs IEPBOM MEIUIMHCKON MOMOIIU

TexHnveckue cpeacrea

-

MHOro¢pyHKIHOHATbHOE YCTPOHCTBO/IPUHTED

WHTepakTHBHBIN MPOrpaMMHO-aNINapaTHRIA KOMILIEKC MOOUIIBHBIN UM CTAllMOHAPHBIN
(mporpammHoOe o0ecnieueHue, IpoeKTop, KperieHne B koMmiuiekre)/PenpcoBast cucrema ¢
KJIACCHOW Y MHTEPAKTUBHOM JIOCKOH (ITpOrpaMMHOE 00ecIieueHue, MPOCKTOP, KPEIICHHE
B KOMIUICKTE)/MHTEPAKTUBHOM TMaHEJIbI0 (ITpOrpaMMHOE 00eCriedeHUE B KOMILJICKTE)

[lepconanbHbIil KOMIBIOTED C nepudeprei/HoyTOyK (JIMIEH3MOHHOE TTPOTPAMMHOE
obecrnieueHne, 00pa3oBaTeIbHBI KOHTEHT M CHCTEMa 3aIUTHI OT BPEJOHOCHOMH
nHpopMaInuu, IporpaMMHoe odecrieueHue s HudpoBoii 1aboparopuu, ¢
BO3MO)KHOCTBIO OHJIAHH-0IIPOCa)

DJIeKTPOHHBbIE CPECTBA 00y4YeHMsI

DneKkTpoHHBIE cpeacTBa o0yueHust/MIHTepakTuBHBIE TOCOOMS/OHIIAH-KYPCHI (10
pazoenam paboyeil npo2pammol)

JleMOHCTpallMOHHbIE YUeOHO-HATJISIIHbIE TOCO0MSI

CroBapH, CIpaBOYHUKH, SHIUKIONEHS (10 XUMUYECKUM HAYKAM)

Kommext IMOPTPCTOB BCIUMKNX XUMHUKOB

ITocoOust HArJIAMHON IKCIIO3ULIHA

AWIN|F

[Iepuonnueckas cucrtema xumudeckux 3jeMeHToB /.M. Menneneesa

CHeIII/IaJ'[I/I3I/Ip0BaHHaH Me0eJIb H CHCTEMbI XPAaHCHUA NJIdA XHMHYeCKOoi ﬂaﬁopaToppm

1

JIaGopaTopHBbIil OCTPOBHOM CTOJI (ABYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOUKUM H
TEPMOCTOMKUM MOKPBITHEM, HAJICTOJIBEM, C MOACBETKON U AIEKTPUUECKUMHU PO3ETKAMH,
MIOJIBOJIKOM M OTBEICHUEM BOJIbI, U CAHTEXHUKOM)

Cryn 1a00opaTOpHBIM, peryJIMpyEMBIii 110 BBICOTE

Cron 1abopaTOpHBIN 1EMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MOKPBITHEM, PAKOBUHOM, IMOJIBOJIKON M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
ANEKTPUYECKUMHU PO3E€TKaMHU, aBTOMaTaMHU aBapUMHOTO OTKIIIOUEHUS TOKA)

Cton naGopaTopHbIid JEMOHCTPAIIMOHHBIN C HAJICTPOMKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKUM MOKPBITHEM )

o1

Croui ¢ iImMKamMu ISl XpaHeHUsl/ TyMOoi

(ep]

Kpecno oducnoe

\‘

Oruerymurens

JleMOHCTpaIMOHHOE 060PY/I0BAHNE M TPUOOPHI JIJIsi KAOHHETA U J1a00paTOPHH

Becsl anexktponHbie ¢ USB-nepexoaHukom

CTONMK MO bEMHBIN

IlenTpudyra nreMoHCcTpaOHHAs

[IITaTuB 1IEMOHCTPAIMOHHBIN

Anmapar sl NpOBECHUS XUMUYECKHUX PEAKIIAN

Annapar Kunna

DBIUOMETP

I'openka yHUBepcagbHast

OO N[O |01 [W|IN |-

[Tpubop u1st ULTFOCTPAIIK 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKINI OT yCIOBUM
OKpYKarollel cpeJibl

10 | HaGop jutst 371€KTpoIi3a IEMOHCTPAITMOHHBIH

11 | ITpuGop AJis ONMBITOB MO XUMHUHU C DJIEKTPUUECKUM TOKOM (J1a00paTOpHBIil)

12 | TTpuOop a5t OKUCIICHUS CIMPTA HAJl MEIHBIM KaTaJIn3aTOPOM

13 | [Tpubop m1st MOTyUEHHUSI TATOUT0ATKAHOB JEMOHCTPAITMOHHBII

14 | TIpuOop a7si moTy4eHUs] pACTBOPUMBIX BEILIECTB B TBEPJIOM BHUJIE

15 | YcraHoBka s GuIBTpOBaHUS TTOJ BAKYYMOM

16 | ITpuGop Asist onpeeNieHus: COCTaBa BO3ayXa




17

["a3oaHanm3aToOp KMCIOPOJa U TOKCUYHBIX I'a30B ¢ HU(POBOM MHAMKALKMEH MOKazaTesel

18

HpI/I60p AJI UJJIIOCTpAalK 3aKOHAa COXpPaHCHHA MAaCChl BEIICCTB

19

YcranoBka AJI ICPCTOHKU BCIICCTB

20

bapomerp-anepoun

21

HaGop a5t n3yueHust BOJIOPOIHON SHEPTETHKHU

pH-MeTps1 (Qononnumenvroe eapuamusrnoe obopyoosanue)

JlabopaTopHO-TeXHOJI0THYeCKoe 000PYyA0BaAHHUE /IJIs1 KAOMHETA U JIa00pPaTOPHUHU

[Tpubop [uIst MOTyYSHHsI TAJIOUJOATKAHOB U CJIOXKHBIX 3(UPOB J1a00PATOPHBII

Konbonarpesateinb

DNEKTPOIUIUTKA

bans koMOuHUpoBaHHas JlabopaTopHas

Bechl JJI ChIITYYUX MaTCpruajIoB

[TpuGop [uIst MOTyYSHHSI Ta30B

CnupToBKa 1abopaTopHas

MarauTtHas Memaika

OO |INO | [W|IN|F-

Muxkpockon 11uhpoBoii ¢ pyKOBOJICTBOM IOJIH30BATENS M MOCOOMEM ISl yUaIIUXCs

=
o

Halop /1151 9MCTKH ONTHKU

-
-

Habop mocy bl 17151 peakTHBOB

=
N

Habop mocy bl 1 MpUHAIICKHOCTEH JIsl pa0OTHI ¢ MAJIBIMHU KOJIMYSCTBAMH BEIIESCTB

=
w

HaGop npuHaaie)xHOCTEH ISl MOHTaXa MPOCTEHUIINX MPUOOPOB 110 XUMHUH

H
o~

HabGop mocy bl v IpuHaAISKHOCTEH U3 nponuieHa (MUKpoIabopaTopHsi)

JIaﬁopaTopHaﬂ XUMHYCCKadA nmocyjaa ajas Ka0OHHeTa H ﬂaﬁopaTopI/m

KommiexT xoi10 JACMOHCTPAIMOHHBIX

Ha6op npobok pe3nHOBBIX

[lepexo/1 CTEKIISIHHBIN

[Tpobupka Bropua

[IpoGupka IByXKOJIEHHAs!

COC,I[I/IHI/ITCIIB CTEKJISTHHBIN

3a)KUM BUHTOBOM

3axxuM Mopa

OO (N[OOI W|IN |-

[Iadr CHINKOHOBBIN

=
o

KoMIUIeKT cTeKJIIHHOM MOCy/ bl Ha N (ax IeMOHCTPAIIMOHHBII

-
-

Jlo3upyroiiee ycTpoicTBO (MEXaHUYECKOE)

[EY
N

KommiekT u3nenuii u3 kepamuku, gpapdopa u dasaca

=
w

KommiekT Jioskek hapopoBbIx

[EEN
N

KoMI1ekT MepHbIX K010 MaJIoro o0bema

=
(€]

KommiekT MepHbIX K0JI10

[EY
(op]

Kommnekt MCPHBIX HUJIMHAPOB IJIACTUKOBBIX

[EY
\l

Kommnekt MCPHBIX HUJIMHAPOB CTCKIITHHBIX

=
oo

Kommext BOPOHOK CTCKJIAHHBIX

[EY
O

KommiiekT numnerox

N
o

KoMIiekT cTakaHOB IIJIaCTUKOBBIX/CTEKIITHHBIX

N
[

KoMmineKkT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMmiekT cTakaHUYNKOB JJIA B3BCIIIMBAHUA

N
w

Kommext CTYIIOK C IIECTUKAMU

N
~

HaGop mmareneit

N
(63}

HaGop nuHueTOB

N
[ep}

Ha6op vamex [letpu

N
By

TpyOxka crekisiHHas

N
e}

DKCHUKATOP




29

Yama kpucTaJuIM3alMOHHAs

30

I Iummel TUTEIbHBIC

31

broperka

32

[Tpobupka

33

banka 1o PCAKTUBLI ITOJIMOTHIICHOBAA

34

banka 1o PCaKTUBEI CTCKIIIHHAA W3 TEMHOI'O CTCKJIA C HpHTepTOﬁ HpO6KOI>i

35

Habop ckJIsiHOK sl pacCTBOPOB PEaKTHBOB

36

Tlasouka cTexigHHas

37

HItaTuB ass npoOHpPOK

38

Kommiekt CpCACTB IJId I/IH,[[I/IBI/IIIyaHBHOf/'I 3allIUThI

39

KoMIuiekT TepmMoMeTpoB

40

CYLHI/IJILHaSI TMMaHCJIb JJId IMOCY AbI

41

QunbTpoBanbHas OyMara/puabTpel OyMaKHBIC (O0NOIHUMENbHOE BAPUAMUBHOE
obopydosanue)

Mopenan (00beMHbBIE U IUIOCKHE), HATYPAJIbHbIE 00bEKTHI (KOJIeKIMU, XUMUYeCKHe
peakTHBBI) /UIsl KAOUMHETA U JIa00paTOPUH

KomrekT Mmozerneil KpucTaInyecKuX peleToK

Mopenb MOJIEKyIIbl OeNKa

Habop Ju1st MoeTMpoBaHusi CTPOSHHUSI HEOPTAHUYECKUX BEIIECTB

Ha60p JJI1 MOACIIMPOBAHUA CTPOCHHUA OPraHNYCCKUX BCHICCTB

HaGop i MofenupoBaHus CTPOSHHS aTOMOB M MOJIEKYJI

HaGop 1 MoenupoBaHus 3JIEKTPOHHOTO CTPOEHHS aTOMOB

Komiiekt komekiuit

O INO|OT|DWIN|F-

KoMmiaekT XuMmaecKmux PCAKTHBOB

Oob6opynoBanue J1a00PAHTCKON KaOUMHeTa XMMUM

Croui ¢ smMKamMu ISl XpaHeHUs/ TYyMOOH

Kpecino oduchoe

Cron 1abopaTopHbIii MOSUHBIH

CYHII/IJ'IBHaSI MaHCJIb JJIA IMOCY AbI

[Ika¢ ams XpaHeHus! yueOHbIX TOocoOuit

[xad 11t XpaHEeHUs XUMUYECKHUX PEaKTHBOB

HIka¢ ans XxpaHeHus 1ab0paTOPHOM MOCYIbI/TPUOOPOB

lkad BbITSKHON

OO NI W|IN|F-

JlabopaHTCKHI1 CTO

=
o

Cryn 1abopaTOpHBIH, peryJIUPYEeMbIi 110 BHICOTE

-
[N

DIIEKTPUYECKHUI aKBAIUCTUILISITOP

=
N

lka¢ cymmabHbIN

[EY
w

Pe3nHOBBIE epUaTKH

[N
SN

KommuiekT eprieit ajisi MbIThsI 1a00paTOPHO MOCYAbI

3.2. HapopmanuoHHoe oOecneyeHne peau3auy NporpaMmmbl

Jlist peanuzarnii TpOrpaMMbl JUCIHUIUIMHBL OMOIMOTEYHBIA (POHIT MMEET

Ie4YaTHbIEC W/HIN OJICKTPOHHBLIC y‘l€6HI/IKI/I 151 p33pa6OTaHHBIe B KOMIIJICKTC C HUMH

y4ueOHble TIocOOust (TIpW HAIWYWHU), JOMYMICHHBIE K WCIOJB30BAHUIO TPHU



peanmmzani  00pa3oBaTENbHBIX MPOTPaMM  CPEIHEro  Mpo(heCcCHOHATBLHOTO
00pa30BaHMs, PeaM3yeMbIX Ha 0a3¢ OCHOBHOTO 00LIEro 00pa3oBaHus’.

[Ipu peammsaruu TPOrpaMMbl TUCHUTLIMHBI BO3MOXXHO HCIIOJIh30BaHUC
AIIGKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB, MOMYIIEHHBIX K UCIOJIB30BAHUIO MPHU

peanu3aryu 00pa30BaTEIFHBIX MPOTPAMM CPEIHET0 00IIEro 00pa3oBaHMsI

" IIpukas MunuctepcTsa npocsemenus Poccuiickoit @eneparmu ot 5 Hoa6ps 2024 1. N 769 «O6 yTBepKaeHAN
(henepanpHOTO MEpeUHs y4eOHNKOB, JOMYIIEHHBIX K UCIIOIB30BAHHUIO NP PEATN3aIMN HMEIOIINX
TOCYZAapCTBEHHYIO aKKPEAUTALNIO 00pa30BaTEILHBIX IPOrPaMM HA4YaIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeAHETO
001mero 00pa3zoBaHIsl OPraHU3ALMSIMHU, OCYIIECTBIISIOIIUMH 00pa30BaTEIbHYIO ACATCIBHOCTD, U YCTAHOBJICHUN
MPEENEHOTO CPOKA UCTIONIB30BAHMS UCKIIOUEHHBIX YI€OHUKOB M Pa3pabOTaHHBIX B KOMIUIEKTE C HUIMHU Y4E€OHBIX
noco6uii» (B akTyanbHo# pegakuunn). Ccpliika Ha yKa3aHHbIM NpuKa3 akryanbHa Ha 20.02.2025 r.



4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHUA
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

KoHTponb u oueHka pe3yJdbTaTOB OCBOEHHUSI 00I11e00pa3oBaTesbHON
JVCHUIUIMHBI PACKPBIBAIOTCS YEPE3 NUCLUIUIMHAPHBIE PE3YIbTAThI, HAIIPABIICHHbBIC
Ha (QopMHpOBaHUE OOIIUMX U MPOPECCHOHATBHBIX KOMIETEHIMHA MO paszaenam
U TEMaM COJIep KaHMs y4eOHOTo MaTepHaa.

Oomasi/npodeccuoHajbHanA THI 0O1leHOYHBIX
pog Paznen/Tema .
KOMIIeTEeHIIHS MepPONnpHUsITHI
OK 01. Beibupatb cioco0bl pernieHus Tema 1.1-1.7
3a/1a4 Mpo(eCCHOHAILHON ACATEIHHOCTH Tema 2.1, 2.2
IIPUMEHUTEIIBHO K Pa3IMuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1 TectupoBanue
Teuma 8.1 VYcTHBI orpoc
; Permienne pacdy€THbIX 3aga4
OK 02. Ucnosib30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, Habtio ep € 38 X010 A
JIIOJICHU XOJ0M
CpelCTBa MOUCKa, aHAJIU3a U 1.6,1.7 a a
BBITIOJIHCHHS TIPAKTUKO-
HWHTEpIpeTauy HHHOPMAIIIH, 1 Tema 2.1,2.2 .
OPUEHTHPOBAHHBIX 3aJaHUI
MH()OPMAIIMOHHBIC TEXHOJIOTHH IS Tema 4.1, 4.2 e IcTaBIee
BBINOJIHEHUS 3a/1a4 PO eCCHOHATbHON Tema 5.2-5.4 el
T 6.1 pe3yIbTaTOB
JeATEIIbHOCTH eMma 6.
Tema 7.1 MPAKTUYECKUX U
Tema 8'1 n1abopaTopHBIX paboT
- [IpoBeaeHne XUMHUYECKOTO
OK 04. Tema 1.7
. IKCIIEPUMEHTA
D} PeKTHBHO B3aUMOIEHCTBOBATH U Tema 2.1,2.2 BRIIONHCHIE
paboTaTh B KOJUIEKTUBE U KOMaH/IE Tema 4.1, 4.2 KOHTPOEHEIX
Tema 5.2-5.4 6
Tema 6.1 pabot 1o
Tema 7'1 paszaenam AUCUUTUINHBI
Tema 8'1 O1neHKa caMOCTOSITEILHO
= - BEBIIOJIHEHHBIX 3aJaHuU
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7 .
N 3amura penieHus Keic-
OKPY’Karolleu cpenpl, Tema 5.1 6 o
3amay (C yueTom Oyaymiei
pecypcocOepekeHnIo, MPUMEHTh 3HaHust | Tema 8.1 y
npodeccHoHaNBHOMI
00 M3MEHEHUU KJIMMaTa, IPUHIUIIBI
JIeSITEIIbHOCTH )
OepexIIMBOT0 MPOU3BOCTBA, 3P (HEKTUBHO .
. . BrimonHnenue 3aganuii
JICICTBOBATh B UpPE3BbIYANHBIX CUTYAIUSIX s
MIPOMEKYTOUHOU
[IK 2.1. OcyiiecTBasiTh ONpEaEICHUE U Tema 1.2 ATTecTallu
yCTpaHEHHUE 0TKa30B B paboTe Tema 1.6
CTaHIIMOHHBIX, IEPETOHHBIX, Tema 1.7
MHUKPOIPOLIECCOPHBIX U AMarHoctnyeckux | Tema 2.1
CHCTEM aBTOMATHUKH. Tema 4.1
Tema 7.1
Tema 8.1
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