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1. HIOACHUTEJIBHAA 3AIIMCKA

[Iporpamma yue6Horo npeamera OVYII 10 Xumus paspaboTaHa Ha OCHOBE:

— (eaepanbHOTO TOCYAAPCTBEHHOIO0 00pa30BaTEIBHOTO CTAHIAPTa CPEIHETO
obmero oopazopanus (nainee — PI'OC COO);,

— TPUMEPHON OCHOBHOW 00pa30BaTEIHHOW MPOTPAMMBI CPEIHETO OOIIero
obpazosanus (nanee — [IOOIT COO);

— (¢eaeparbHOTO TOCYAapPCTBEHHOTO 00Pa30BaTEIHHOTO CTaHAApTa CPEIHETO
npodeccuonansHoro obpaszoBanust (manee — OI'OC CIIO) 35.02.15
Kunonorus;

— yueOHoro miaHa no crneruaibHoctd 35.02.15 Kunonorus;

- paboueil mporpamMMbl BocriuTanus no cnenuanbHoctu 35.02.15 Kunonorus

[Iporpamma yuebHoro mpenmera OVIL. 10 Xumms pa3paboTana B
cootBeTcTBUM ¢ KoHmenuued mpemnojgaBaHusi  00Ie00pa3oBaTEIbHBIX

JUCHUIUIMH € y4eTOM Npo(ecCHOHaIbHON HAMpaBJICHHOCTU MPOTPaMm

cpeaHero npodeccuoHalbHOTO  00pa3oBaHUs, peaju3yeMblXx Ha 0ase

OCHOBHOIO  0o0miero  oOpa3oBaHMs,  YTBEPKIECHHOM  pacrnopsHKEHHUEM

MunnctepcTBa npocsemnienns Poccuiickoit @eneparuu ot 30.04.2021 Ne P-98,

HAa OCHOBaHWM TNHUChMa JlemapTameHTa TOCyJAapCTBEHHOW IMOJUTHKU B cdepe

cpenHero npodeccuoHaIbHOr0 00pa3oBaHus U MPOPECCUOHAIBHOTO 00yUeHUS

MunucrtepctBa npocsenieHus Poccutickoit @eaepanun ot 30.08.2021 Ne 05-

1136 «O HanpaBiieHUU METOAMK MPETOaBAHUS.

Coneprkanue padoueit nporpammebl 1o npeamety OVIL. 10 Xumus

pa3paboTaHO HA OCHOBE:

— CHUHXpOHM3auuMu  oOpazoBarenbHbIX  pe3yiapraroB  OPI'OC  COO
(MMYHOCTHBIX, TpeAMeTHBIX, MeTanpeaMeTHbix) 1 GI'OC CIIO (OK, T1IK) ¢
y4eTOM PO UILHON HAMIPABICHHOCTH CHEIUaIbHOCTH;

— UHTErpalud U TMPEEeMCTBEHHOCTH conaepxanus no npeamery OVII 10

XuMHsIT W COJEpKaHHS YYEOHBIX JUCHHUIUIUH, NPOGecCHOHATHHBIX
moxyiieir ®I'OC CIIO.

1.1. Mecto yueOHOro npeaMera B CTPYKTYpe OCHOBHOM
00pa30BaTeJbHOM MPOrPaMMBbI:

VYuebnniit mpeamer OVII 10 Xumus wu3ydaercss B 00111e00pa3oBaTeIbHOM
[IUKJIE OCHOBHOW 0O0pa30BaTENbHOM MPOTPaMMbl CPEAHETO MPOPECCHOHATHHOTO
obpazoBanus (nasnee — OOII CITO) no cneunansHocTH 35.02.15 Kunonorust Ha 0aze
OCHOBHOT'O 00IIIET0 00pa30BaHUsI C TOJYYEHHUEM CPeTHEro o0IIero oopa3oBaHusl.

Ha wusywyenne npeamera OVYII 10 Xumus mno cneumanmsHoctH 35.02.15
Kunonmorus  orBogutcs 351 wac B COOTBETCTBUM C YYEOHBIM TIUIAHOM TIO
cneunanbHocTH 35.02.15 Kunonorus.

B mporpamMme TeopeTHUECKHE CBEIEHUS OTMOJHAIOTCS JabOpaTOPHBIMH U
MPAKTUYECKUMH 3aHATUSIMU B COOTBETCTBHH C YUYE€OHBIM IJIAHOM IO CIENUATBLHOCTH

35.02.15 Kunosmorus.



[IporpamMma COOEpKUT TEMATUYECKUH IUIAH, OTPAKAOIIUN KOJIUYECTBO YaCOB,
BBIJICJIIEMOE HA U3YUYEHHE pa3/iesioB U TeM B pamkax npeamera OVIL10 Xumus.

Kontpons kauectBa ocBoenus npenmera OVILI0 Xumus npoBoautcss B
poliecce TEKYIIEro KOHTPOJIS U TPOMEKYTOUHOM aTTeCTaluH.

Texymuii KOHTPOJIb TPOBOJUTCS B MpEJEIax yueOHOTO BpEMEHU, OTBEJCHHOTO
Ha TMpEAMET, KaK TPAJAUIMOHHBIMHU, TaK ¥ WHHOBAIIMOHHBIMH METOJaMH, BKJIIOUas
KOMITBIOTEPHOE  TECTUpOBaHWE. Pe3ynbTaThl KOHTPOJISI  YUUTHIBAIOTCA  IpU
MO/IBEICHUH UTOTOB 10 IIPEIMETY.

[IpomexxyTouHass arrectanus MpoBoauTcs B (Gopme muddepeHImpoBaHHOTO
3a4era Mo UTOraM U3y4eHHs NpeaIMeTa.

1.2. Heau u 3aaa4u y4eOHOro npeaMera

Peanuzanus nporpammel yueOHoro npeamera OVIL10 Xumus B cTpykType
OOII CIIO nanpaBneHa Ha TOCTUXKEHUE LI T1O:

ocBoeHMIO 0OpazoBaTesbHbIX pesynbTatoB GI'OC COO: nuynoctHbie (JIP),
meTanpeameTHbie (MP), npeamerHsie yriyoneHnHoro yposus (ITPy),

MOJATOTOBKE OOYyYalOIMMUXCd K OCBOGHHIO OOmUX U MNpodhecCuOHATBHBIX
komrnerennuit (manmee — OK, IIK) B coorBerctBun ¢ ®I'OC CIIO mo 35.02.15
Kunonorus.

B cootrBerctBum ¢ IIOOII COO conepxanue mporpaMMmbl HampaBiIC€HO Ha
JNOCTHKEHUE CIEAYIOIINX 3a/1a4:

- chopMUpPOBaThH MPEJCTABICHUS O MECT€ XUMHUU B COBPEMEHHOW HAyYHOU KapTHUHE
MHpa, €€ pos B (GOPMUPOBAHUU KPyrozopa U (PyHKIUMOHAIBLHON TpaMOTHOCTH
YeJIoBeKa JJIsl pelieHus MPaKTUYECKUX 3a/1ad4;

- OBJIAJIETh OCHOBOMOJIAralOIMMU XUMUYECKUMU TOHSITUSIMU, TEOPUSAMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMM M  YBEPEHHO HCMOJIb30BaTh XUMHUUYECKYI) TEPMHUHOJIOTHIO U
CUMBOJIUKY;

- OBJIAQJETh OCHOBHBIMU METOJAMH HAYYHOI'O MO3HAHUS, UCIIOIb3YEMbIMU B XUMUMU:
HaOIIOZICHUE, OINMCaHWe, W3MEPEHHE, OKCIIEPUMEHT; HAy4YUThCi 00paldaThIBaTh,
OOBSACHSATH PE3yJIbTAaThl MPOBEACHHBIX OMBITOB U JI€NaTh BBIBOJbI; TOTOBHOCTh W
CIIOCOOHOCTH MPUMEHSATHh METO/IbI TIO3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3aa4;

- c¢OpMHPOBATh YMEHHS J]aBaTh KOJIMYECTBEHHBIC OLICHKH U MPOBOJAUTH PACUETHI 110
XUMHAYECKUM (popMysiaM U ypaBHEHUSIM;

- OBJIQJICTh TpPaBWJIAMH TEXHUKHW OE€30MACHOCTH MPU HUCIOJIb30BAaHUU XUMHUYECKHUX
BEILECTB;

- copMupoBath COOCTBEHHYI0 MO3WIHUIO TO OTHOIICHUI0O K XUMHUYECKOU
nH(popMaIuu, moJrydaeMom 13 pa3HbIX HCTOUHUKOB

B npomecce ocBoenuss mnpenmera OVIL1I0 Xumua y oOyyaromuxcs
[[eJICHANIPABICHHO (OPMHUPYIOTCS yHHUBEpCAIbHBbIC y4ueOHBbIC IeHCTBUSA (nanee —
YY), Bxmouas  QopMupoBaHHME ~ KOMIIETEHIIMA B  oOjmacTd  ydeOHO-
HCCIIEIOBATENIbCKON M TMPOEKTHOW JEATENbHOCTH, KOTOPbIE B CBOK OYEPEdb
00ecreunBaOT MPEEMCTBEHHOCTh (opmupoBanusi o6mmx komneteHmin OI'OC
CIIO.



dopmupoBaHUE YV OPUEHTUPOBAHO Ha npodeccuoHalbHOE
camoonpeeneHne o0yJyaroluxcs, pa3BuTue 0a30BbIX YNPABIECHUYECKMX YMEHHUH IO
IUTAaHUPOBAHUIO U IPOEKTUPOBAHUIO CBOETO MPO(ECCHOHATIBHOTO Oy IyILErO.

1.3. OOmasi xapakTepucTHKa y4eOHOro nmpeamera

[Tpeamer OVIIL.10 Xumus nzyyaercs Ha yriyOJIeHHOM YPOBHE.

[Ipeamer OVILI0 Xumus uMeeT MEXIUCUMIUIMHAPHYIO CBS3b C NIpeIMETaMH
o011eo0pa3oBaTeIbHOTO M JUCHUIUIMHAMU — OOIIENPOPECCHOHAIBHOTO  IMKJIA
OI1.03.0OcHoBbl Mukpobuosorun , OI1.05. Betepunapnas gapmakosorusi, a Takxe
npodeccuoHanbHbIME  MOayssiMu  (maee — IIM) TIM.0O1 OcymectBieHue
300TUTHEHUYECKHX, npO(PHIIaAKTHYECKUX U BETEPUHAPHO-CAHUTAPHBIX
meponpusituii; [IM.02 VYyactue B JAMarHocTUKE W JICUCHUH 3a00JICBaHUMA
CEIBCKOXO3SIIICTBEHHBIX, MEJIKMX JTOMAIIHUX U DK30THYECKUX KUBOTHBIX.

[Ipeamer OVIL10 Xumusg uMeeT MEKIUCUMIUIMHAPHYIO CBSI3b C y4eOHOU
TUCIIMIUIMHON  «O01Iue KoMIeTeHIMu TpodeccruoHania»  o0enpodecCuOHATLHOTO
LMKJIA B YaCTH PA3BUTHs YATATEIILCKOW M €CTECTBEHHO-HAYYHOM IPAMOTHOCTH, a TAKKE
(dopmupoBaHusi OOIIMX KOMIETEHIMH B cdepe paboTel ¢  HHPOpMALUEH,
CaMOOPTaHM3ALN U CAMOYIIPABIICHHsI, KOMMYHUKALIMH.

ConmepkaHme  mpeaMeTa  HANpaBlIeHO  HA  JIOCTWKEHHE  JIMYHOCTHBIX,
METaIpPEAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB 00yueHusl, perinameHTrpoBaHHbx OI'OC
COO.

B mpodunbHy0 COCTaBISIIONIYI0 1O HPEAMETY BXOIUT MPOPECCHOHATBHO

OPUEHTHUPOBAHHOE COJAEp’KaHUE, HEoOXoauMoe Uil (OPMUPOBAHUS Y OOYYArOLIMXCS
001X U MPO(HECCUOHATBHBIX KOMIIETEHIIUH.
B nensix noarotoBku odyvaromuxcs kK Oynymeid npopecCHOHaNbHON JesATEIbHOCTH
npu u3ydenun ydeOHoro mpeamera OVYIL10 Xumus ocoboe BHUMaHHE YAENIACTCS
(hOpMHUPOBAHUIO YMEHUS ONPEEIATh MEXaHU3M PEAKIIMH B 3aBUCUMOCTH OT yCJIOBUMN
IIPOBEJCHUSI PEAKIIMM M ITPOTHO3UPOBATH BO3MOXHOCTH INPOTEKAHUS XHUMHYECKHUX
peakuuii , moadupaTh peareHThl, YCIOBHUS M ONPENENsATh MPOAYKThI PpEaKIHil,
MO3BOJISIONIMX PEaTN30BaTh J1A0OPATOPHBIE MCCIENOBAHMS, TPOBOJIUTh PACUETHI Ha
OCHOBE XMMHUYECKUX (POPMYJI, pACCUUTHIBATH KOHIIEHTPALIMIO PACTBOPOB.

B nporpamme no mpeamery OVIL10 Xumwus, peanuzyeMoll Nmpu MOATOTOBKE
o0yJaImmMxcss MO CHEUUAIbHOCTSIM, MNPOPUIbHO-OPUEHTUPOBAHHOE COJEPKAHHE
HaxoJIUT oTpaxeHue B Temax «CTpoeHue BelecTBay, «PacTBOpBI, KOHIIEHTPALHS
pPacTBOPOBY», « XUMHUS AJIEMEHTOBY, « XUMUS U KU3HBY.

1.4. Ilnanupyembie pe3yabTaTbl 0CBOCHHS YUeOHOI0 IpeaMeTa

B pamkax mporpamMmbl y4eOHOTO mpeaMera XuUMHS OOyYarOIIMMUCS
OCBaMBAIOTCS JIMYHOCTHBIC, METANPEIMETHBIC W TIPEIMETHBIC pe3yJIbTaThl B
COOTBETCTBUM C TpeOOBaHUSIMU ®I'OC cpeagnero obmero 00pa3oOBaHMUS:
muuyHocTHbie (JIP), meranpenmernsie (MP), npenMeTHbie niist yriayOiaeHHOTO YPOBHS
uzyuenus (I1Py):



Koapl
pe3yJabTaToB

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeIMeTa BKJIKYAKOT:

JInyHocTHBIE pe3yibTaThl (JIP)

JIP 01

[IposiBiISIET POCCUICKYIO IPakAaHCKYI0 MJIECHTUYHOCTh, MAaTPUOTU3M, YBOXKEHUE K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTHU Iiepea PoauHoM, TopJocTu 3a CBOM
Kpail, cBoro PoauHy, mnpouuioe W HACTOsAIIEe MHOTOHAIIMOHAIBHOTO Hapoja
Poccun, yBakeHue rocy1apcTBEHHBIX CUMBOJIOB (Tep0, ¢uiar, THMH);

JIP 02

[TposiBisieT Trpa)IaHCKYH MO3MIMI0 KaK aKTHBHOIO M OTBETCTBEHHOTO YJICHA
POCCHIICKOrO  OOIIIeCTBA, OCO3HAIOMICTO CBOM KOHCTUTYIMOHHBIC IIpaBa U
00513aHHOCTH, YBa)AlOIEr0 3aKOH W IPABOIOPSAOK, OO0JANAIONIEr0 YyBCTBOM
COOCTBEHHOTO  JIOCTOMHCTBA, OCO3HAHHO MPHHUMAIOIICTO  TPaJUI[MOHHbBIC
HAIlMOHAJIFHBIE M OOIIEYETIOBEYSCKHE T'YMAHHCTHYECKUE M JIEMOKPATUYCCKHE
IICHHOCTH;

JIP 03

JleMOoHCTpUpYeT TOTOBHOCTH K CIIy»)eHHI0 OTEeUeCTBY, €ro 3alluTe

JIP 04

CdopMUpOBaHHOCTb ~ MHUPOBO33PEHHUS,  COOTBETCTBYIOUIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYDp, a TAaKXKe Pa3InYHBIX (POPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO
MeCTa B MOJIMKYJIBTYPHOM MUDE;

JIP 05

C(bOpMI/IpOBaHHOCTb OCHOB CaMOpa3BUTHA U CaMOBOCIIMTAaHHUA B COOTBCTCTBHU C
06III€‘ICJIOBGII€CKI/IMI/I OCHHOCTAMHU W HACATIAMH TI'PaAXIAAHCKOIO O6HI€CTB3.;
TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOHTeHBHOﬁ, TBOp‘ICCKOfI M OTBETCTBCHHOM
JACATCIIBHOCTH

JIP 06

HpOHBJ'ISIeT TOJICPAHTHOC CO3HAHHWC HW IIOBCACHUC B IIOJIHMKYJIBTYPHOM MHPC,
TOTOBHOCTH M CHOCOOHOCTH BECTH JUajior ¢ ApyrumMu JIr0AbMH, JOCTUI'aTh B HCM
B3aMMOIIOHUMAaHUs, HAXOJUTb O6I_I_II/IC HCJIU U COTPYAHHNYATh I UX JOCTHUIKCHHA,
CIIOCOOHOCTH IIPOTHUBOCTOATH nacoJIorumu OKCTPEMU3MA, HaluoHaJIu3mMa,
KCGHO(bO6I/II/I, JUCKpUMHUHAIIUK 110 COLNHAJIBHBIM, PCIUIHO3HBIM, PpPaCOBBIM,
HAallMOHAJIbHBIM IMPU3HAKAM U JPYTUM HCTATUBHBIM COWAJIbHBIM SBJICHUAM

JIP 07

JleMOHCTpHPYET HABBIKM COTPYIHUYECTBA CO CBEPCTHUKAMH, JACTHMH MIIAJIIICTO
BO3pacTa, B3POCIBIMH B 0O0pa30BaTENIbHOM, OOIIECTBEHHO TOJE3HON, y4eOHO-
HCCJIEIOBATEILCKOM, MPOSKTHON U IPYTUX BUJIAX JESTEIHHOCTH

JIP 08

HpOSIBJ'IfIGT HPAaBCTBCHHOC CO3HAHHWEC W TIOBECACHHEC Ha OCHOBE YCBOCHUA
O6H.IC‘1€J'IOB€‘I€CKI/IX LICHHOCTEM

JIP 09

[IposiBnsieT TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO, B TOM 4HCIIE
€caM000pa3oBaHUI0, Ha MPOTSHKEHUWU BCEHM JKM3HU; CO3HATENbHOE OTHOIICHHE K
HEMPEPHIBHOMY O0pPAa30BAaHUIO KaK YCIOBUIO YCHENTHOW MPOQPECCHOHAIBHOU H
00IIECTBEHHON AESITeTbHOCTH

JIP 10

HpOHBJ’IHCT OCTCTUYCCKOC OTHOIICHUEC K MHUPY, BKIIFOYasA 3CTCTUKY 6LIT8., HAay4YHOI'O
N TCXHUYCCKOT'O TBOPUYCCTBA, CIIOPTA, O6HICCTBCHHBIX OTHOIIICHUH

JIP 11

OcylecTBIsIeT MPUHATHE U peaH3alUio [IEHHOCTEHW 3I0pOBOTO U 0E30MacHOTO
o0pa3a Xu3HU, TOTPEOHOCTH B (PU3HMUECKOM CaMOCOBEPIIICHCTBOBAHUM, 3aHITHUSIX
CIIOPTUBHO-03/IOPOBUTENHLHON JIEATENBHOCTHIO, HETPUSTHE BPETHBIX MPUBBIUCK:
KYPEHHUS, YIIOTPEOICHHSI aJTKOTOJISI, HAPKOTHKOB

JIP 12

[TposiBnsger OepekHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOILEHHE K
bu3NYECKOMY U MCUXOJIOTHYECKOMY 3/10POBbIO, KaK COOCTBEHHOMY, TaK U JIPYrHX
JIOJIeH, YMEHHUE OKa3bIBATh IIEPBYIO TOMOILb

JIP 13

Oco3naer BbIOOp Oyaymiedr mpodeccMd W BO3MOXHOCTEH  peamu3ariiu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K MpodeccCHOHATBHON
ACATCIIBHOCTH KAaK BO3MOXXHOCTH Yy4YacCTus B PCIICHHUU JIMYHBIX, O6HIGCTBCHHI)IX,
rOCY/IapCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIEM

JIP 14

ChopMHUPOBAHHOCTh ~ AKOJOTHYECKOTO  MBINUICHHS, TOHUMAaHUS  BIWSHUS

7




Koanbl
pe3yJabTaToB

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeIMeTa BKJIKYAKOT:

COLMAIBHO-OKOHOMHYCCKUX IMPOLECCCOB HA COCTOAHHC HpHpOI[HOﬁ U COLIMAJIbHOM
CpEabl, ano6peTeHHe OIIbITa BKOHOFO-HaHpaBHeHHOﬁ JACATCIIbHOCTH

JIP 15

[IposiBIsIET OTBETCTBEHHOE OTHOIIEHHE K CO3JaHHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSTHUS IECHHOCTEH CEMEMHOM )KU3HM.

MetanpeamertHnsle pe3yabrarbl (MP)

MP 01

YMCHHE CaMOCTOATCIIBHO ONPCACIATE LCIU ACATCIIBHOCTH W COCTABJIATH ILJIaAHBI
JACATCIIBHOCTH, CaMOCTOATCIIbHO OCYIICCTBJIATD, KOHTPOJHUPOBAThb )51
KOPPEKTHPOBATE ACATCIIBHOCTH, HCIIOJIB30BATH BCE BO3MOKHBIC PECYPCHI I
JOCTIDKCHHMS IIOCTaBJICHHEBIX IIeCH U peainu3anuu IIJIAaHOB JACATCIIBHOCTH,
BBI6I/IpaTB YCIICHIHBIC CTPATCTHUHN B PA3JIMYHBIX CUTYyallusAX

MP 02

yYMEHHUE TMPOJTYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATh B MPOIIECCE COBMECTHOM
JNEATEAbHOCTH, YYUTHIBATh IO3MLIMU APYIrHMX  YYaCTHHKOB  JEATEIBHOCTH,
a¢(heKTUBHO pa3peniaTh KOH(OIUKTHI

MP 03

BJIaJICHUE HABBIKAMH TO3HABATEIBHOM, yUEOHO-MCCIEOBATEIHCKON U MTPOCKTHOM
JEeSTENIbHOCTH, HAaBBbIKAMU pa3pelieHusi mpodsieM; CIoCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY  MOMCKY  METOJOB  pEIIeHUs  MPAKTUYECKUX  3ajad,
MIPUMEHEHHUIO PA3JIMYHBIX METOJOB MO3HAHUS

MP 04

FOTOBHOCTb M CIIOCOOHOCTb K  CaMOCTOSITENIbHOW  MH(GOPMAIMOHHO-
MO3HABATENIbHON AESITENbHOCTH, BIAJICHUE HAaBBIKAMHU IOJIyUYE€HHUs HEO0OXO0IUMOit
uH(pOpMaIUK U3 CIOBAPEH pa3HbIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3TUUHBIX
UCTOYHUKAX UHGOpPMALUU, KPUTUYECKH OLEHUBATh M HWHTEPIPETUPOBATH
nH(OpMaIIO, MOTYyJaEMYIO U3 Pa3JINYHBIX HCTOYHHUKOB

MP 05

YMEHHE HCIONb30BaTh CpeACTBA HH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
texnosioruit (manee - MKT) B pereHuun KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX H
OpPraHM3aIMOHHBIX 337a4 C COONIOJICHHEM TpPeOOBaHMI IPrOHOMHUKH, TEXHHKHU
0C30MaCHOCTH, THTHUEHBI, PEeCypcocOepe:KeHUs, MPABOBBIX M ITUYCCKUX HOPM,
HOpM MH(GOPMAITMOHHOMN 0€30MaCHOCTH;

MP 06

YMCHUEC ONMPECACIIATh HA3HAUYCHUC U q)YHKHI/II/I Pa3IMYHBIX COOMAJIbHBIX HHCTUTYTOB

MP 07

YMCHHEC CaMOCTOATCIIbHO ONCHMBATbL KW IPHHUMATL PCIICHUSA, OIMPCACITIAIOIINC
CTPATCTUIO NOBCACHU A, C YYCTOM I'PAXKJAHCKHUX U HPABCTBCHHBIX IICHHOCTGI\/'I

MP 08

BJIaJACTh A3BIKOBBIMH CPCACTBAMHU - YMCHHC SACHO, JIOTUYHO W TOYHO H3JIaraTb
CBOIO TOYKY 3pCHUS, UCIIOJIB30BATh aICKBATHBIC A3BIKOBBIC CPECACTBA

MP 09

BJIAJICTh HAaBBIKAMHU IO3HABATENbHON pe(IEKCHMM KaK OCO3HAHUS COBEPIIAEMBIX
JICUCTBUM M MBICIUTENBHBIX ITPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHWUW, I'PAHMI]
CBOEr0 3HAHUSA U HE3HAHWsS, HOBBIX IIO3HABATEIBHBIX 3a4a4 MU CPEACTB HUX
JOCTH>KECHUS

IIpenmeTHble pe3yJbTaThl YriayoJeHHbli yposens (Ilpy)

ITPy 01

c(OPMHPOBAHHOCTh TPEJCTABIECHUH O MeCTe XMMHUU B COBPEMEHHOW HayyHOU
KapTUHE MHpa; IOHMMAaHHE PO XUMHUU B (OPMHpPOBAHUU Kpyrosopa u
(GYHKIMOHAJIBHON IPaMOTHOCTH Y€JIOBEKa JJIsl pellIeHUs MPaKTHUECKUX 3a1a4

TPy 02

BJIaJIETh OCHOBOMOJIATAIOIIUMHA XUMUYECKUMU MMOHATUSIMH, TEOPUSAMH, 3aKOHAMH 1
3aKOHOMEPHOCTSIMHU; YBEPEHHOE IO0JIb30BAHUE XUMHUYECKOM TEPMHUHOJIOTHEH U
CUMBOJIMKON

ITPy 03

BJIa/IETh OCHOBHBIMU METOJAMH HAYYHOI'O IO3HAHUs, UCIIOJIb3YEMBIMH B XUMHHU:
HaOJIO/IeHuEeM,  ONUCAaHMEeM,  HM3MEpPEHHEeM,  JKCIEPUMEHTOM;  YMEHHE
0o0pabaTbIBaTh, OOBSICHATH PE3YNIbTAThl MPOBEIECHHBIX OMBITOB U JI€JaTh BBIBOJBI;
FOTOBHOCTb M CIIOCOOHOCTb TPUMEHSATh METOJbl IO3HAHUSA TPU PELICHUHU
NPAaKTUYECKUX 3a/1a4

TPy 04

C(l)OpMHpOBaHHOCTI) YMCHUA OaBaTb KOJMYCCTBCHHBIC OICHKW M IPOU3BOANTH
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Koawbl IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeIMeTa BKJIKYAKOT:

pe3yJbTaToB
pacueTsl 0 XUMUIECKUM (OpMyJIaM B YPABHCHUSIM

ITPy 05 BJIQJIETh MpaBWJIAMU TEXHHUKH O€30MacHOCTH MPHU HCIOJIb30BAHUU XHUMHUYECKUX
BELIECTB

ITPy 06 c(OpMUPOBAHHOCTh COOCTBEHHOW TMO3MIIMM IO OTHONICHUIO K XHUMHUYECKOH

uH(OPMaIINH, TT0JTy4aeMOH U3 pa3HbIX HCTOYHUKOB

B npomecce ocBoenus mnpeamera OVIL10 Xumusa y oOyyaromuxcs
I[eJIeHaNpaBIeHHO (OPMUPYIOTCS YHHUBEpCAIbHbIE Y4eOHBbIE JICHCTBUSA, BKIIOYAs
dbopMHpoBaHHE KOMITETEHIMI 00yJaromuxcs B 0071acTi y4eOHO-HCCIeT0BATENbCKON

u HpOCKTHOﬁ ACATCIbHOCTH, KOTOPLIC

B

CBOIO ouepelb O0eCrneYnBaroT

MPEEeMCTBEHHOCTH (popmupoBanus oomux kommnerenuui @I'OC CIIO.

Bujbl yHuBepcaabHBIX Y4eOHBIX Koasl HaumenoBanue OK
aeicTBU OK (B coorBercTBUH ¢ PI'OC CIIO no
®1'oC COO CHEeNMATbHOCTH
35.02.15 Kunosorus)
[To3naBarenbHble yHUBepcanbHble yueOHble | OK 03 | IlpuHuMare pemieHus B CTaHAAPTHBIX U
neiictBus (popmupoBaHue COOCTBEHHOMN HECTAaHJAPTHBIX CUTyallUsIX U HECTH 3a
00pa30BaTeNIbHON CTpAaTEruy, CO3HATEIBHOE HUX OTBETCTBEHHOCTb
dbopmupoBaHKe 00Pa30BATEIHLHOTO 3aIIPOCA)
OK 08 | CamocCTOSTENBHO ONPEACIISATh 3a1a4u
MPOPECCUOHAIIBHOTO U IMYHOCTHOTO
pa3sBUTHSL, 3aHUMATHCS
caM000pa30BaHNEM, OCO3HAHHO
IUTAHUPOBATh MOBBIIICHUE
KBaJIM(DUKALIHH.
OK 09 | OpueHTHpOBATBCS B YCJIOBUSAX YacTOU
CMEHBI TEXHOJIOTUI B
PO eCCHOHAIBHON IeATETHHOCTH
KoMMyHMKaTHBHBIE YHUBEPCAJIbHbBIE OK 01. | IToHMMaTh CyIIHOCTb U COLUATIBHYIO
yueOHbIe AeMCcTBUS (KOJIEKTUBHAS U 3HaYUMOCTb CBOEH Oynyiel nmpodeccun,
WH/IMBUyaJIbHAS 1€ATEIBHOCTD IS IIPOSIBIIATE K HEN YCTOWYMBBIN MHTEPEC.
pelieHns yueOHbIX, I03HABAaTENIbHbIX,
HCCIICNOBATCIbCKUX, TPOCKTHBIX, OK 06. | PaboraTh B KOJUIEKTUBE U KOMaHJIE,
NPo(ecCHOHANBHBIX 3a71a1) 5} (PEKTUBHO B3aUMOIEHCTBOBATH C
KOJJIETaMH, PYKOBOJICTBOM, KJIMEHTAMHU.
OK 07. | bpatb Ha cedst OTBETCTBEHHOCTbD 32

paloTy YIEHOB KOMaH/IbI
(TMOAYMHEHHBIX), 32 PE3yJIbTAT
BBITIOJTHEHMS 3a/1aHUH.




OK 05 | Hcnonb3oBaTh nHOOpPMAITMOHHBIC
TEXHOJIOTUH B MPOPECCUOHATTLHON

JeSITEIIbHOCTH
PerynaruBHbele yHUBEpCaIbHbIE yueOHbIC OK 04 | OcyuiecTBiATh MOUCK U UCIIOJIB30BAHUE
neiicTBus (Lieenoaranue, iaHupoBaHue, uH(popMaluu, HEOOXOAUMOI JIJIst
PYKOBOJICTBO, KOHTPOJIb, KOPPEKIIUS, 3¢ (HEeKTHBHOTO BHITIOTHEHHUS
MOCTPOCHUE UHAUBUAYAIbHOMN npodeccuoHaNbHbIX 3a1a4,
00pa3zoBaTebHON TPACKTOPUH ) po(hecCHOHALHOTO ¥ TMYHOCTHOTO
pa3BUTHUSA

OK 02 | Opranu3oBbIBaTh COOCTBEHHYIO
JIeATeIIbHOCTD, BEIOMPATh TUIIOBHIC
METOJIbI 1 CHOCOOBI BBITIOJIHEHHS
npodeccHOHaIbHBIX 3a/1a4, OIICHUBATh
uX 3PEKTUBHOCTH U Ka4ECTBO.

B umensx moaroroBku oOywaromuxcs K Oyaymed mnpodeccuoHanbHON
JesTeNbHOCTU TIpH u3ydeHuu ydeOHoro mpenmera OVYIL.10 Xumus 3akinaabiBaeTcs
ocHoBa s ¢dopmupoBanus I[IK B pamkax  peanmuzamuu OOIl CIIO 1o
crnennanbHocTH 35.02.15 Kunosorus

Koanl IIK HaumenoBanue IIK (B coorBercTBHH ¢ ®I'OC CIIO no cneuuajabHOCTH
35.02.15 Kunosorus)
MeTtoabl coaep:kaHus cO0AK M yX01a 32 HUMU
IK 1.2 Kopmienue cobak ¢ yueTom Bo3pacTta, MopoJibl ¥ BUAOB CIYKO.
K 1.5 BrinonHenne e4eOHBIX HA3HAYEHUW 10 YKAa3aHUIO U TI0J PYKOBOJCTBOM

BCTCPUHAPHLIX CIICHUAIINCTOB
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2. OFBEM YYEBHOI'O IIPEIMETA U BUJIbl YYEBHOM PAEOTHI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHON NPOrpaMMbl Y4eOHOT0 peaMeTa 351
OcHoBHoOe coepkaHue 257
BT. U..
TEOpPETUIECKOe O0yueHUE 108
Ja00paTOPHBIE/TIPAKTHYECKUE 3aHATHS/KOHTPOJIbHAs paboTa 32
camocTosITeNbHas padoTa 117
IIpodeccnonabHO OPHEHTHPOBAHHOE CO/IeP:KAHUE 94
BT. U..

58
TeopeTuyeckoe o0ydeHue
nabopaTopHbIe/IPAKTHUECKHUE 3aHATUS 36
IIpomekyTouHas aTTecTanMs nudpepeHupoBa

HHBIA 3a4eT
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3. COAEPKAHUE U TEMATHYECKOE IIVTAHUPOBAHUME YYEGBHOI'O ITPEAMETA XUMMUA

HaumeHoBaHue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3anum Oo0bem Kon Kon Hanpasienust
pa3iesioB U TeM AeATeJIbHOCTH 00y4aloIuXcst B o0pa3zoBar. o0pa3zoBar. BOCIIUTATE/Ib
qacax pe3yJbTara pe3yJbTara HOIl padoTHI
®IrocC COO | orocC cno
BBenenue Copep:xanue yueOHOro MaTepuana 2
1 | Hayunbie MeTO/bI MO3HAHUS BEUIECTB U XUMHUYECKUX sIBJICHUI. Posib JIP 01, JIP 04, I'H
SKCIIEpUMEHTA U MP 04,11Ipy01 IHamH
TEOPHH B XMMHUU. 3HAUCHHE XUMUU TTpU ocBoeHuu npodeccuii CITO u
CIIeLMaIbHOCTEN
CIIO ecrecTBeHHO - HAYYHOTO MPOdUIIs MPohecCHOHATEHOTO
o0OpasoBaHwMs.
JlabopaTopHbie paboThI
[IpakTuueckue 3aHATHS
KoHTposbHbIe paboThl
CamocrosrenbHas paboTa 00y4aronmxcs
[Touck nnpopmaruu B IHTEpHETE O XUMUYECKUX SBJICHUSX, PEILICHUE
3ajau.
Paszgea 1. Opranuveckass XuMus
100/51
Tema 1.1 Conepxanue yueOHOro MaTepuasa 6 JIP 01, JIP 04, I'H
IIpeamer 1 | llpeamer opranuveckoii xumuu. I[lonstue 00 opraHuueckoM 2 MP 04,ITpy01 IlamH
OpPraHu4ecKoH BELIECTBE M OpraHMYecKON XUMHH. KpaTkuil o4epk UCTOpPHM pa3BUTHS
XUMHUH. OpraHu4ecKko xumuu. Burtanusm u ero kpyumieHue. OcoOEHHOCTH
Teopus CTPOEHMsSI OpraHMuecKux coeauHeHuil. Kpyrosopor yriepoga B
CTpOeHus MIPUPOJIE.
OpPraHu4ecKux Teopusi crpoennsi oprannvyeckux coeguHenmii A. M. Bbyrtieposa.
coeUHeHUi [Ipennochuiku co3iaHuss TeopuH cTpoeHus. OCHOBHBIE IOJOXKEHUS

teopun ctpoeHus A. M. bytineposa. Xumuueckoe cTpoeHUE U CBOMCTBA
oprannuyeckux  BemiectB. [lonstue 00 wu3omepuu. CrocoOsl
OTOOpaXeHHsI CTPOSHUS MOJEKYNbl ((POopMyInbl, MOHAENH). 3HAYCHHE
teopun A. M. ByrtinepoBa i pa3BUTHS OpPraHUYECKOM XUMHUU U
XUMHUYECKUX TPOTHO30B.

Crtpoenue aroma yriepoja. DJIEKTPOHHOE 00JaKo W opouTalb, S- U p-
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HaumeHoBaHue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum Oo0bem Kon Kon Hanpasienust
pa3/iesioB M TeM JeSITeIbHOCTH 00YYaIOLIUXCS B o0pa3oBar. o0pa3oBar. BOCHIMTATEb
qacax pe3yJbTara pe3yJbTara HOIl padoTHI
®1roC COO | orocC cno

opOuTanu. DNEKTPOHHBIC U JIEKTPOHHO-Tpadudeckue GopMyibl aTomMa

yriepoja B OCHOBHOM U BO30YXIEHHOM cocTosiHUsX. KoBaneHTHas

XMUMHAYECKas CBSI3b M €€ KJIACCH(HKAIMI MO CHOCO0y NepeKpbhIBaHUS

opOuTanei (o- u m-cszu). [lonsTue ruOpuauzanuu. Pa3nuaHbpie TUIBI

ruOpuau3anyy 1 GopmMa aTOMHBIX OpOHTaNel, B3aMMHOE OTTAJIKMBAHUE

rUOPUAHBIX OpOUTanIeil M UX pAaCIONIOKEHHE B IPOCTPAHCTBE B

COOTBETCTBHHM C MHUHHMYMOM JHEpPIruu. ['€eOMETpusi MOJIEKYJl BEILECTB,

o0pa3oBaHHBIX aTOMaMHU yrjiepoJa B  PA3NMUYHBIX  COCTOSHUSX

rUOpUAN3aIIH.

Kaaccupukanuss opranmvyeckux coegunenuid. Knaccudpukamus 2 JIP 01, JIP 04, IlosuH

OpraHWYECKUX BEIECTB B 3aBUCUMOCTH OT CTPOEHUS YIVIEPOJHOMU LIETH. MP 04,11Ipy01 SH

[lonatne QyHKIMOHANBHONW Tpymnmbl. Kimaccudukamus OpraHUuYecKuX
BELIECTB 110 TUMY (QYHKIMOHAIBHOU IPYIIIbI

OCHOBBI HOMEHKJIATYPbl OPraHH4YeCKHX BellecTB. TpHUBHAIBHBIC
Ha3BaHMs. PanumoHanbHas HOMEHKJIaTypa Kak IpeAllecTBEHHHIIA
HomeHknarypsl  [UPAC. Howmenkmarypa  IUPAC:  npuHumns
o0Opa3oBaHMs Ha3BaHUH, CTAPIIMHCTBO (PYHKIIMOHAIBHBIX FPYII, UX
obo3HaueHue B mnpedpukcax U cypdukcax Ha3BaHUN OpPraHUYECKUX
BEIIECTB.

Tunbl XHMHYECKHX CBfi3eil B OPraHM4YeCKHX COCIMHCHHMAX U
Croco0bI UX pa3pbiBa.

Knaccuukanuss KOBaJeHTHBIX CBSI3€H IO AIIEKTPOOTPHLATEIEHOCTH
CBSI3aHHBIX aTOMOB, CIOCOOY IepeKpbIBaHUSA OpOUTaseil, KpaTHOCTH,
MexaHu3My oOpa3oBaHusi. CBs3b MPUPOIBI XUMUYECKON CBSI3U C THIIOM
KPUCTAITINYECKON PEIIETKU BEIIECTBA U €ro PU3NYECKUMHU CBOWCTBAMHU.
Pa3pbiB XUMHUECKOM CBSI3U Kak Ipolecc, OOpaTHBIN ee 00pa30BaHUIO.
['o- MomuTHYECKMH W TETepONIMTHYECKUH pPA3pbIBBI CBS3EH, HX
COIOCTaBJIEHHE ¢ OOMEHHBIM M JOHOPHO-AaKLENTOPHBIM MEXaHU3MaMH
ux oOpazoBanus. [loHaTne cBOOOAHOTO paawKana, HyKICOPHIHLHOU U
ANEKTPODUITHHON YaCTHUIIBL.

13




HauMmenoBanue
pa3aesioB U TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum
AeATeJIbHOCTH 00y4aIoIHNXCH

Oo0BeM

qacax

Kon
o0pa3oBar.
pe3yJbTara

Proc Coo

Kon
o0pa3oBar.
pe3yJibTara

@rocC Crio

Hanpasienust
BOCIIMTATE]b
HOIl padoTHI

Kunaccnpukanus peakuuii B opraHudeckoi xumuM. Ilomsatue o
TUIAX U MEXaHM3Max peakuuid B opranmdeckoil xumumu. CyOcTpaT u
pearenr. Knaccudukanuss peakuuié 1Mo HU3MEHEHHIO B CTPYKType
cyOcTpara (IpUCOeAMHEHHUE, OTIIEIICHHE, 3aMelleHUe, N30MepU3aLus)
U THITy pearera (pajuKaibHble, HyKJIeo(pUIbHBIE, MEKTPO(UILHEIE).
Peaknun npucoenunenus (AN, AE), snumuaupoBanus (E), 3amemenns
(SR, SN, SE), uzomepu3anuu. Pa3HOBUIHOCTH peaKiMii Ka)KJ0ro THIIA:
T'MJIpUPOBAHUE u JeTUAPUPOBAHHE, raJJOreHUpPOBaHUE u
JIeTaJIOTeHUPOBAHNE, THJIpaTaIs " JeTuApaTanus,
I'MJIPOTraJOreHUPOBAHUE U JETUAPOraIoreHUpOBaHKE, TOJTUMEpU3aLus U
MIOJINKOHJEHCALIUS, HeperpynnupoBka. OCOOEHHOCTH OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKIUil B OpPraHUYeCKON XUMHH.

CoBpemMeHHBIC  NpeICTABJICHHS O
OpPraHn4yecKMX BellecTB.

OcHoOBHbIE HallpaBJIEHUs pa3BUTHs Teopun crpoeHus A. M. bytieposa.
N3oMmepust opraHMuecKrx BELECTB U ee BUAbL. CTPYKTypHast H30Mepus:
MEXKJIaCcCOBas, YIJIEPOJHOIO CKEJIeTa, MOJOKEHUS KpaTHOW CBA3U M
(GyHKIIMOHATIBHOM TPYIIIBL. [IpoctpancTBeHHas A30MEpus:
reoMeTpuueckas U onrtudeckas. [loHATHE acMMMETPHUYECKOro LEHTpA.
buonornueckoe 3HaueHHE ONTHYECKOM M30MepUU. B3aumHOe BIMsHUE
aTOMOB B MOJIEKYJIaX OPTaHUYECKUX BEIIECTB. DIEKTPOHHBIE d(PPEKTHI
aTOMOB M aTOMHBIX TPYIIN B OPraHUYECKUX MoJeKyaax. NHIyKIIMOHHBIH
3peKT, NOJOKHUTEIbHBIM M OTPHULATENBHBIA, €ro OCOOEHHOCTH.
Me3zomepnbiit 23dhexT (9hdexT conpspkeHws ), ero 0COOCHHOCTH.

XUMHUYECCKOM CTpOEHUH

JIaGopaTopHbIe 3aHATUS

No 1.006HapyxeHue yriiepoaa u BOJIOpOJa B OpraHUIECKOM COCTUHECHHI.

OO6HapyKeHHe TaJOTeHOB.

JIP04, JIPO7,
MPO1, [Tpy03

K 1.2,
I[IK' 1.5

Ilo3nH
TH

IIpakTruecKue 3aHATHs

KonTtposnbHbIe paboThI
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HauMmenoBanue
pa3aesioB U TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum
AeATeJIbHOCTH 00y4aIoIHNXCH

Oo0BeM

qacax

Kon
o0pa3oBar.
pe3yJbTara

Proc Coo

Kon
o0pa3oBar.
pe3yJibTara

@rocC Crio

Hanpasienust
BOCIIMTATE]b
HOIl padoTHI

CamocrosrenbHas paboTa 00y4arommxcs

CocTaBuTh TabNHIy MO KJIaCCU(PHUKAUN OPTaHUYECKUX COCIMHEHUM;
MOATOTOBUTH MPE3EHTALIMIO O KU3HU U JesitenbHocT A.M.byTtieposa.
[ToAroToBUTH COOOIIEHUE O POJIH OTECUECTBEHHBIX YUEHBIX B CTAHOBJICHHUH U
pa3BUTHUU MUPOBOM OPTraHUYECKOW XMMHUH.

Tema 1.2
IIpeneabnbie
YIJIEBOXOPO/bI

Coneprxkanue yueOHOro Marepuasia

12

1

I'omosiornueckuii psag  aakanoB. Ilonste 00 yrieBopopojax.
Oco0OeHHOCTH CTpOEHHUS! MNPEIENbHBIX YIJIEBOJOPOIOB. AJIKaHbl Kak
IPEJCTaBUTENN MPEAEIbHBIX YIIIEBOJIOPOJIOB.

ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl METaHa U
JIpyrux ankaHoB. ['oMosormueckuil psg U u3oMepus mnapaduHOB.
HopmanbHOoe M pa3BETBIEHHOE CTPOEHHME  YIVIEPOJHOM  IIEMH.
HomeHknarypa ajKkaHOB U aJIKWJIBHBIX 3aMECTUTEINIEH.

Du3nyeCcKne CBOKMCTBA AJTKAHOB. AJIKaHBI B IPUPO/IE.

JIP 04, JIP13
MP 01,IIpy03

IlosnH
SH

XuMnueckue CBOMiCTBA AJIKaHOB. Peaxnuu SR-Tuna:
rasiorenupoBanue (padoret H.H. CemenoBa), HuUTpoBaHHE IIO
KonoBanoBy. MexaHn3m peakuu XJIOpUPOBAaHUS aJIKaHOB.

Peakuuu peruapupoBaHus, TOpPEHUS, KaTAIUTUYECKOIO OKHCIICHUS
ankaHoB. KpekuHr aJlkaHOB, pa3aMYHbIE BUJbl KDEKUHIA, IPUMEHEHNE B
OpoMbINUIeHHOCTH. [lMponu3 W KOHBepcuss MeTaHa, H30MEpHU3alUs
AJIKaHOB.

I[IpumeHeHnne U cnoco0bl MOTy4eHHUs1 aJIKaHOB. O0JIacTH IPUMEHEHUS
askaHoB. [IpoMbIlIUIEHHBIE CIIOCOOBI MOMYYSHHS AJTKAHOB: MOJyYeHUE U3
OPUPOJHBIX ~ HMCTOYHHMKOB,  KPEKMHI  mapaduHOB,  TOIy4YeHUE
CHUHTETHUYECKOro OeH3MHa, razuukanus yris, THAPUPOBAHUE AJIKaHOB.
JlaGopaTopHbie CrOCOOBI MOJyYeHUs alKaHOB: CHMHTE3 Bropma, mexap
OOKCHJIMPOBAHUE, THJIPOJIN3 KapOuaa aTrOMUHHUS.

JIP 04, JIP13
MP 01,TTpy03

Ilo3nH
SH

Huknoankanbl. ['OMOJIOrMYeCKHil psJl 1 HOMEHKIIATYPa HUKIOATKAHOB,
ux obmas d¢opmyna. [loHsTme o HampsbkeHuu 1wKIa. M3omepus
LUKJIOAJTKAHOB: MEXKJIACCOBAs, YIIEPOJHOr0 CKEJIETa, FTEOMETPUYECKas.

JIP 04, JIP13
MP 01,TTpy03

IHosnH
SH
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HaumeHoBaHue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum Oo0bem Kon Kon Hanpasienust
pa3iesioB U TeM AeATeJIbHOCTH 00y4alouXcst B o0pa3zoBar. o0pa3zoBar. BOCIIUTATE/Ib
qacax pe3yJbTara pe3yJbTara HOIl padoTHI
®1roC COO | orocC cno
[Tony4yenue u pusnuecKkue CBOMCTBA IIUKIOAIKAHOB.
XuMuyeckue  cBoOWcTBa  IuKIoankaHoB.  Croernuduka  CBOMCTB
LUKJIOAJIKAHOB C MaJIbIM Pa3MepoM LuKJa. Peakuuu npucoeauHeHus U
paJIuKaJIbHOTO 3aMEIICHHUS.
JlaGopaTopHbIie pabOThI 4 JIP04, JIPO7, [IK 1.2, IloznH
No 2 MzroroBnenre Mojeield MOJICKYJI aJJKaHOB U IIUKJIOAJTKAHOB. MPO1, TIpy03 K 1.5 TH
No 3 TlonydyeHnue MeTaHa U U3y4eHHUE ero CBOWCTB.
[IpakTrueckue 3aHgATH 2 JIP04, JIPO7, Ho3znH
Ne 4 CocraBneHue CTpyKTypHBIX (HOpMYITT H30MEPOB ANKAHOB U MPO1, IIpy03
LMKJIOAJKaHoB. Hanncanne ypaBHEeHUN peakui.
KonTponbHbie paboThl -
CamocrosTenbHas pabota o0yyaroumxcs 6
Hanwucats cTpykTypHBIEe (GOPMYIIBI COEAUHEHU.
3aKOHUYUTH YpaBHEHUS pEaKLIUU.
IToAroToBUTE NPOEKT HAa TEMY: « IKOJIOTUUYECKHE aCMEKTHI UCIIOIb30BaHM
YTJIEBOIOPOIHOTO CHIPHS».
Tema 1.3 Conepxanue yueOHOro MaTepuasa 12
ItniaeHoBble M | 1 | [omosiornyeckuii psia ajkeHoB. DIEKTPOHHOE W MPOCTPAHCTBEHHOE 2 JIPO1, MPO1, IloznH
AMEHOBbIE CTPOCHHUE MOJIEKYJbl JTHUJIEHA M AJIKCHOB. ['OMOJIOTMYECKUH psaf U MPO09,ITpy04 SH
YIJIEBOXOPOABI obmas ¢opmyna ankeHOB. M3omepusi STUICHOBBIX YIJIEBOJIOPOIOB:

MCKKJIACCOBas, YTJICPOAHOI'O CKCJICTA, ITOJIOXKCHUA KpaTHOI\/'I CBsI3H,

reoMeTpHuJecKast. Oco0OeHHOCTH  HOMEHKJIaTyphl ~ ATHJIEHOBBIX
YIIEBOAOPOAOB, Ha3BaHUSA BAXKHEUINIMX pagukanoB. Dusznueckue
CBOMCTBA aJIKEHOB.

XuMHYecKHe CBOWCTBA aJIKeHOB. OJEKTPO(UIBHBIN  XapakTep
peaklMii, CKIOHHOCTh K pEaKIHUsAM IPUCOEAVNHEHUS, OKHCIICHUS,
nonMmepusanuu. I[IpaBuino MapkOBHMKOBA M €ro  BJIEKTPOHHOE

o0ocHoBaHue. Peakiinu rajJoreHupoBaHus, THpOraJoreHupoOBaHus,
ruapatanuy, rugpupoBaHus. Mexanusm AE-peakumii. Ilonarue o
peakuusaxX MoJIMMepu3anuu. ['openue ankeHos.
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HaumeHoBaHue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum Oo0bem Kon Kon Hanpasienust
pa3iesioB U TeM AeATeJIbHOCTH 00y4alouXcst B o0pa3zoBar. o0pa3zoBar. BOCIIUTATE/Ib
qacax pe3yJbTara pe3yJbTara HOIl padoTHI
®1roC COO | orocC cno
Peakuuu okucineHus B MATKUX U J)KE€CTKUX ycnoBusax. Peakuusa Baruepa
U ee 3HadyeHue Uil OOHApPYXKEHUs HENpPeleNIbHBIX YIJIEBOJOPOAOB,
IIOJIY4EHUS TIIMKOJICH.
IIpumeHenne M cnoco0bl MOJIyYeHMs ajKeHOB. licnonb3oBaHue 2 JIPO1, MPO1, IlosnH
BBICOKOH  pEaKIIMOHHOW CIOCOOHOCTH aJIKCHOB B  XHUMHYECKOM MPO09,I1py04 SH
IPOMBIIIJIEHHOCTH. [Ipumenenue STWIEHA U IIpPOIUJICHA.
[TpombliieHHble  cnocoObl  MOJy4YeHHs — alkeHoB.  Peakuuum
JNETUAPUPOBAHUSA M KpeKWHTa ankeHoB. JlabopaTropHbie CrOCOOBI
HOJIY4YEHHUs AJIKEHOB.
Aaxanuenbl. [loHsTne M KiaccuuKanys TUEHOBBIX YIIIEBOAOPOIOB 2 JIP 04, JIP13 IlosuH
[0 B3aUMHOMY pACIIOJOKEHHIO KpPATHBIX CBA3€H B  MOJIEKYJE. MP 01,ITpy03 SH
Oco0OeHHOCTH  3JEKTPOHHOTO M IPOCTPAHCTBEHHOIO  CTPOECHMSI I'H
CONpPSDKEHHBIX  AUEHOB. [loHATHE O  T-JJIEKTPOHHOM  CHCTEME.

Homenkarypa aueHOBBIX yrieBogopoaoB. OCOOCHHOCTH XUMHUUYECKHUX
CBOMCTB COMNPSKEHHBIX JUEHOB Kak CJEACTBHE HX DSJIEKTPOHHOTO
ctpoenus. Peakuuu 1,4-nipucoenunenus. [lomumepusanms 1TMeHOB.
CrocoObl  TONy4YeHUs JTUEHOBBIX YrieBoaoponos: padotrer C. B.
Jlebenena, neruipupoBaHue ajKaHOB.
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HauMmenoBanue
pa3aesioB U TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum
AeATeJIbHOCTH 00y4aIoIHNXCH

Oo0BeM

qacax

Kon
o0pa3oBar.
pe3yJbTara

Proc Coo

Kon
o0pa3oBar.
pe3yJibTara

@rocC Crio

Hanpasienust
BOCIIMTATE]b
HOIl padoTHI

OcHOBHbIC TOHATHSI XHMMHH BBICOKOMOJICKYJISIPHBIX COeJIMHEHUMH
(Ha mpuMepe NPOAYKTOB MOJTUMEPH3ALUH AJIKEHOB, AJKaJUCHOB H
HX  TaJOreHNpOM3BOAHBIX).  MoHOMEp, NOJUMEp,  pPEaKIUs
MOJIMMEPU3ALUH, CTEIIEHb NIOJUMEPU3ALMH, CTPYKTYPHOE 3BEHO. THIIBI
IIOJIMMEPHBIX LENEeH: JINHEWHBbIE, Pa3BETBICHHbBIE, clunThie. [lonsaTue o
CTEPEOPErYJISAPHBIX MOJIMMEPAX.

ITonumeps! TepMoOILIaCTUYHBIE U TepMOpeakTuBHbIe. [IpencraBinenue o
IlacTMaccax M ayactomepax. IlommdTuiieH BBICOKOTO M HU3KOTO
JIaBJICHUS, €r0 CBOMCTBA U IPUMEHEHHE.

Karanuzatops! Llurnepa—Harra. [lonunponunen, ero npuMeHeHue u
CBOMCTBA. ["asorenconepxaiuue IIOJIMMEPBI: TeJIIOH,
NIOJINBUHUJIXJIOPU,. Kaydykn HaTypanbHbIi M CHHTETUYECKUE.
Cononumepsl (OyTaaueHCTHUPOIIbHBIN Kayuyk). Bynkanuzanus

KayuyyKa, pe3uHa U 300HUT.

JIP04, JIPO7,
MPO1, [Tpy03

K 1.2,
IIK 1.5

IlosnH
TH

JlabopaTopHbIie paboThI
No 5 TTonmydenue >TuneHa U3 STUIOBOTO CIUPTA U U3yYEHHUE €T0 CBOMCTB.

JIP04, JIPO7,
MPO1, IIpy03

K 1.2,
IIK 1.5

IlosnH
TH

[IpakTnueckue 3aHATHS
No 6 CocraBiieHre CTpyKTYpHBIX (hOPMYIT H30MEPOB AJIKEHOB M aJIKAIMEHOB.
Hamnncanue ypaBHEHUN peakLUH.

JIPO4, JTPO7,
MPO1, TTpy03

Ilo3nH

KoHTpoibHbIe paboThl

CamocrosrenbHas paboTa 00yJaronmxcs

[ToaroroButk npe3entannio «Kayuyk u pe3uHa.

ITouck nnpopmanuu B IHTEpHETE O BBICOKOMOJIEKYSPHBIX COSAMHEHUSIX.
Hanucats ctpykrypHble GOpMYIIbI U 3aKOHYUTH YPaBHEHUS PEAKITHH.

Tema 1.4.
AlleTHJIeHO-
BhI€
YIJIEBOOPO/bI

Copep:xanne yueOHOTo MaTepuana

1

I'oMmoJsiornueckuii psax aJKMHOB. DIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpPOCHHME alleTWJIE€HAa W JPYTUX aJKUHOB. l'oMojormyeckuil psn u
obmas  ¢gopmyma  ankuHOB.  HomeHkiaTtypa  aleTHJICHOBBIX
yriaeBonopoaoB. M3oMepuss MexkiaccoBas, YIVIEPOJHOIO CKEJETa,
MOJIO’KEHUSI KPaTHOM CBSI3U.

JIP 04, JIPO7
MP 03,11py03

IHlosnH
SH
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HaumeHoBaHue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum Oo0bem Kon Kon Hanpasienust
pa3iesioB U TeM AeATeJIbHOCTH 00y4alouXcst B o0pa3zoBar. o0pa3zoBar. BOCIIUTATE/Ib
qacax pe3yJbTara pe3yJbTara HOIl padoTHI
®1roC COO | orocC cno
2 | XuMH4yecKHe CBOICTBa M NpHMeHeHHe AJTKHHOB. OcoOeHHOCTH 2
peakuuii TMPUCOCTUHEHUS O TPOWHOM YIIEpOA-YIJIIEPOJIHOU CBS3H.
Peakuuss Kyueposa. IIpaBuno MapkOBHMKOBAa NPUMEHHUTEIBHO K
anernieHaM. [loaBHKHOCTH aToMa BOAOPOAA (KUCIOTHBIE CBOWCTBA
ankuHoB). Okucnenue ankuHoB. Peakumst 3enunckoro. [lpumenenue
alleTUICHOBBIX YIieBoA0poAoB. [lonuBuHMIaLeTAT.
IMonyuyenne ankmuoB. [lonyuyeHue aueruneHa NUPOIU30M METaHA U
KapOUHBIM METOJIOM.
JlaGopaTopHbIie pabOThI -
[IpakTrueckue 3aHATHS 2 JIP04, JIPO7, Ho3znH
Ne 7 M3rotoBneHne Moaeneil MOJIEKYJl aIKUHOB, UX H30MEPOB. MPO1, IIpy03
HanucaTh ypaBHeHMsI peaklinu.
KonTtposbHble paboThI -
CamocrosiTenbHas paboTa o0yJyaroumxcs 2
3aKOHUYUTH YpaBHEHMSI PEaKLIUU.
Hanucats cTpykTypHble GOPMYJIIBI COEAUHEHUH.
ITouck nnpopmanuu B IHTEpHETE 1 COOOIIEHNS O TPUMEHEHUN
al[eTUJICHOBBIX YTJIEBOJIOPOIOB.
Tema 1.5. Copnepxanue yueOHOro MaTepuasa 6
Apomatnyec- |1 | 'omosioruveckuii psiag apeHoB. beH30/1 Kak NpeACTaBUTENb apEHOB. 2 JIP 04, JIPO7 IloznH
KHe PazButue mnpeacraBienuit o crpoeHun Oenzona. CoBpeMeHHbIE MP 03,ITpy03 SH
yIJ1€BOA0OPOAbI IpeJICTaBICHUsT 00 JJIEKTPOHHOM U MPOCTPAHCTBEHHOM CTPOEHUU

O6enzona. OOpa3oBaHue apoOMaTHUECKOW m-cucTeMbl. [ oMonoru
OeH3071a, WX HOMEHKJIarypa, oOmas ¢opmyna. Homenkmarypa st
JM3aMEILeHHbIX TMPOM3BOJAHBIX OeH3ona: opmo-, Mema-, napa-
pacnoiokeHue 3aMmectureneid. Pu3nJecKre CBOMCTBA apEHOB.
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HauMmenoBanue
pa3aesioB U TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum
AeATeJIbHOCTH 00y4aIoIHNXCH

Oo0BeM

qacax

Kon
o0pa3oBar.
pe3yJbTara

Proc Coo

Kon
o0pa3oBar.
pe3yJibTara

@rocC Crio

Hanpasienust
BOCIIMTATE]b
HOIl padoTHI

XuMnuyeckue CBONCTBA ApPEHOB. ITpumepsl peakuuit
NEKTPO(UIBHOTO 3aMEIEHUs: TaJlOTeHUPOBAHUS, AJIKUIMPOBAHUSA
(xarammzatopsl Ppunens—Kpadrca), HUTpOBaHUS, CyIb()HUPOBAHUS.
Peakiuu ruipupoBaHus U MpUCcOeIMHEHUs XJopa K 6eH3omny. OcolOeH-
HOCTH XMMHYECKUX CBOWCTB IOMOJIOTOB OeH30ja. B3anMHoe BiusHuE
aTOMOB Ha IIpUMEpPE TOMOJIOTOB apeHOB. OpHeHTanuuss B peaKUUsaX
anekTpoduibHoro 3amenienus. Opuenrtantsl [ u Il pona.
IIpumenenne u mnojayyeHue apeHoB. IIpuponHsie
apOMAaTHYECKUX  YIVIEBOJOPOJAOB.  Apomaru3anus
LUKJI0AJIKaHOB. AJIKHMIIMpOBaHUE OEH30I1a

HCTOYHHKH
aJIKaHOB u

JlabopaTopHbie paboThI

[IpakTHyeckue 3aHATUSL
Ne 8 Pemenue 3aau. CocTaBieHHe ypaBHEHUMN peaKIMKM Ha XMMUUYECKUeE
CBOWCTBA apEeHOB.

JIPO4, JTPO7,
MPO1, TTpy03

IIK 1.2,
IIK' 1.5

Ilo3nH
TH

KoHTpoibHbIe paboThl

CamocrodrenbHas paboTa 00yJaronmxcs
[Touck nHpopMaruu 115 cooOLIeHHUs 0 OEH301J1€, TOJIyO0JIe, HUTPOOEH30JIE.
Hanmucatpe ypaBHEHUs peakiuu.

Tema 1.6.
IIpupoanbie
HCTOYHUKH
yIJIeBOAOPO-
0B

Coneprxkanne y4eOHOTo MaTepuasia

1

Hedrb. Haxoxnenue B mpupoje, cocTtaB M (hU3MUECKHE CBOMCTBa
HedTH. TorumBHO-PHepreTudeckoe 3HadeHne HedTu. [IpoMbInuieHHas
nepepabotka HepTH. Pektudukanus HedTH, OCHOBHBIE (paKIUU €€
pa3feneHus, UX  HWCIOJb30BaHME.  BTopuuHas  mepepaloTka
HepTenpoaykToB. PexTudukamus Mazyra Tpud  YMEHBIICHHOM
nasieHn. KpekuHr HedTenpoaykToB. Pa3nndHble BHIBI KPEKHHTA,
pabotsl B. I'.IllyxoBa. MI30Mepu3alys ankaHoB.

AJNKWIMpPOBAaHWE  HEMPENCNIbHBIX  YIIIEBOMOPONOB.  Pudopmunr
HepTenpoaykToB. KadecTBo aBTOMOOWIBLHOTO TorumBa. (OKTaHOBOE
YHCJIO.

JIP 01, JIP06
MP 03,TTpy03

K 1.2,
I[IK' 1.5

Ilo3nH
TH
SH
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HauMmenoBanue
pa3aesioB U TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum
AeATeJIbHOCTH 00y4aIoIHNXCH

Oo0BeM

qacax

Kon
o0pa3oBar.
pe3yJbTara

Proc Coo

Kon
o0pa3oBar.
pe3yJibTara

@rocC Crio

Hanpasienust
BOCIIMTATE]b
HOIl padoTHI

IIpuponubiii M nonyTHblii HeQTAHON ra3pl. CpaBHEHHE cCOCTaBa
IIPUPOJHOTO U IOIIYTHOT'O ra30B, UX MIPAKTUYECKOE UCIIOIb30BaHUE.
Kamennbiii  yroab. OCHOBHbIE HAaNpaBiICHUS  MCIOJIb30BAHUS
KaMEHHOTo yris. KokcoBaHue KaMEHHOTO YIS, BaKHEHIINE IPOJLYKTHI
3TOro IpoLEcca: KOKC, KAMEHHOYIOJIbHAs CMOJIA, HAJACMOJIBHAA BOJA.
CoenvHeHus, BBIICIAEMBIE U3 KaMEHHOYTOJIBHOM cMOJIbL. IIponykTsl,
[I0JIy4a€MbI€ M3 HAJCMOJBHOM BOJIBI DKOJIOrMYECKHE AacIEKThl
J00BIYH, IEpepPadOTKU U UCIOJIb30BAHUS TOPIOUUX UCKONIAEMbIX.

JlaGopaTopHbIie paboThI
Ne9 Onpenenenuie HaaMuus HENpPeIEIbHBIX YTIEBOIOPOAOB B OEH3UHE U
KEPOCHHE.

JIPO4, JTPO7,
MPO1, TIpy05

K 1.2,
IIK 1.5

IloznH
TH

[IpakTyeckue 3aHsATHUS

KonTtposbHble paboThI

CamocrosiTenbHas paboTa o0yJyaroumxcs

IToAroTOBUTE MPE3EHTALUIO YIVIEBOJIOPOIHOE TOILIUBO.

[ToaroroButk AoKIaa Ha TeMy: «McTOpUst OTKPBITUS U Pa3pabOTKH ra30BbIX
1 He(pTAHBIX MecTopoxaeHull B Poccuiickoit @enepanuny, «HedTs 1 ee
TPAHCIIOPTUPOBKA KaK OCHOBA B3aUMOBBITOJHOTO MEXKTYHAPOIHOTO
COTPYJHUYECTBAY.

Tema 1.7.

Coneprxkanne y4eOHOro MaTepuasia

10
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Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum
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@rocC Crio

Hanpasienust
BOCIIMTATE]b
HOIl padoTHI

I'mapoxkcunin-
HbIC
COeJMHEeHUA

Ctpoenne u kaaccupuranusi cnuproB. Knaccudukanus cnupToB mno
TUIly YIJIEBOJOPOJHOIO pajuKana, YHUCIy T'MAPOKCWIBHBIX TPYII H
THUIy AaTOMa yIJEpOJda, CBA3AHHOIO C TUIPOKCHWIBHOW TIPYIIIOHN.
DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE TUAPOKCUIBHON TPYIIIIBI.
BnusHue crpoeHuss cnupTOB  Ha MX  (PU3MYECKHE  CBOMCTBA.
MexMmonekynsapHas  BOLOpOAHAs  CBsA3b. ['OoMonoruueckuid  psp
IIPEACIBHBIX OJHOATOMHBIX CIHUPTOB. IM30omepus u HOMEHKJIATypa
AJIIKaHOJIOB, WX o01mas hopmyia.

XuMHYecKHe CBOMCTBa aJKaHOJI0B. PeakiuoHHas CcHocOOHOCTh
IIPEJENbHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX
CBOMCTB OpraHMYECKHUX U HEOPraHWYECKHUX COCAUHEHUH, COIEpPKaIUX
OH-rpynmy: KHCIOT, OCHOBAaHUH, aM(OTEpHBIX COEIUHEHUMN(BOIBI,
cnupTtoB). Peakium, noaTBepxkaaome KUCIOTHbIE CBOMCTBA CIIUPTOB.
Peaknuu 3aMeleHus THAPOKCHUIBHOM TIpymnmbl. MeXMOneKyIspHas
JNeruaparanus CHUPTOB, YCIOBHUS 00pa3oBaHUs MPOCTHIX 3(PUPOB.
CrnoxHble 3(Upbl HEOPraHUUECKUX M OPTaHUYECKUX KHUCIOT, PeaKLUuu
srepuukanuu. OKHCIEHHE U OKHUCIUTEIbHOE JEeTHIpUpOBaHHE
CIIUPTOB.

JIP 04, JIPO7
MP 03,IIpy03

K 1.2,
IIK 1.5

IlosnH
TH
®OH

Cnoco0bl  mosaydeHusi cnuptoB. [uaponus
I'mppartanys ankeHOB, YCIOBHS €€ IPOBEICHUS.
KapOOHUJIbHBIX COETUHEHUH.

OTtaenbHble  NpeACTAaBUTENHM  AJNKAHOJIOB.  MertaHon,  €ro
MPOMBIIIJIEHHOE TOJlyYeHHe W MPUMEHEHHWE B IPOMBIIICHHOCTH.
Buonornueckoe neiictBue MeraHona. Crenuguueckue  CrocoObl
MOJIY4EHUS ATHWIIOBOTO clIUpTa. PU3NOIOrH4YeCKOe IeUCTBUE 3TAHOJA.

raJJOr¢cHaJIKaHOB.
BoccranoBnenue

JIP0O4, JIPO7,
MPO1, I1py03

K 1.2,
IIK 1.5

IlosnH
TH

MHoroaromHusle CIHPTHI. N3omepust u HOMEHKJIaTypa
NpeJCcTaBUTeNIed JIByX- M TpPEXaTOMHBIX crnuUpToB. (OCOOEHHOCTH
XUMHYECKHX CBOMCTB MHOTOaTOMHBIX CIHMPTOB, HX KadeCTBEHHOE
oOHapyxeHue. OTenbHbIE TPEICTaBUTENN: ITUIICHTTIUKOb, TIUIEpUH,
CHOCOOBI UX MOJYYCHHUs], MPAKTHIECKOE TPUMEHEHHE.

JIP 04, JIPO7
MP 03,TTpy03

K 1.2,
IIK' 1.5

Ilo3nH
TH
®OH
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Kon
o0pa3oBar.
pe3yJibTara

®rocC Ccuo

Hanpasienust
BOCIIMTATE]b
HOIl padoTHI

@eHOJ1. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHue (QeHona.
B3auMHOe BiMsSHHE apOMATHYECKOIO KOJIbLla U TUAPOKCUIBLHON
rpynmbel.  XUMHYECKHME CBOMCTBa (eHoma Kak (YHKIHS — €ro
XMMHUYECKOTO CcTpoeHus. bpomupoBanue ¢eHona (KauecTBEHHas
peakiusi), HUTpoBaHHE (IIUKPUHOBAas KUCIOTa, €€ CBOWCTBA U
npuMeHeHue). O6pa3zoBaHNue OKpaIIEeHHBIX KOMIUIEKCOB ¢ HOHOM Fe3+.
[Tpumenenne penona. [lomydyenue GpeHosna B mpOMBIIUIEHHOCTH.

JlabopaTopHbie pabOThI
Ne 10 N3yueHune cBONCTB OHOATOMHBIX CIIMPTOB U MHOTOATOMHBIX
CIIUPTOB.

JIP0O4, JIPO7,
MPO1, IIpy05

K 1.2,
IIK 1.5

IlosnH
TH

[IpakTuueckue 3aHATHS
Ne 11 Hanmcanue cTpyKTypHBIX (YOPMYJ CIUPTOB, YPAaBHEHUH PEaKIIHH.

JIPO4, JTPO7,
MPO1, TTpy03

IloznH

KonTtposbHble paboThI

CamocrosiTenbHas paboTa o0yJyaroumxcs

3aKOHYHUThH YPABHEHUS PEaKIUH.

[ToaroToBUTH COOOIIEHUS O MOJyYEeHUU (EHOJIa B MPOMBIIUIEHHOCTH U €r0
IIPUMEHEHHUE.

[Touck nnpopmanuu B IHTepHeTE /U1 COOOIIEHUS O PU3NOTIOTUYECKOM
NeMCTBUU 3TAaHOJIA.

[1oAroTOBUTH NPE3EHTALNI0 KMHOTOATOMHBIE CIIUPTHIY.

Tema 1.8.
AJbaeruabl U
KEeTOHBI

Copep:xanne yaeOHOT0 MaTepuana

1 | F'omosoruueckue psigbl ajabJeruoB M KeToHoB. [loHstne o
KapOOHWJIBHBIX COEAMHEHUSX. DJIEKTPOHHOE CTPOCHHE KapOOHHMIBLHOM
rpynnel. M3oMepus ©  HOMEHKJIATypa ajbJerdj0oB U KETOHOB.
du3nyecKue CBOWCTBAa KapOOHUIBHBIX COSAMHEHUN
XuMH4YecKHe CBOMCTBA ajIbJerHioB H KETOHOB.
CIIOCOOHOCTh  KapOOHWJIBHBIX COEAMHEHHN. Peakuuu OKuCICHHS
aJbJIETUJI0OB, KAYECTBEHHBIE PEAKIUMU Ha aJbJCTUIHYI0 TpYIILY.
Peakuuu nonukoHaeHcanuu: oOpa3oBaHue (EeHOI0(POpPMAaTbIECTHIHBIX
CMOJI.

Peaxmmonnas

JIP 01, JIPO6
MP 03,11py03,
[py02,

IHlosnH
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HaumeHoBaHue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum Oo0bem Kon Kon Hanpasienust
pa3iesioB U TeM AeATeJIbHOCTH 00y4alouXcst B o0pa3oBar. o0pa3oBar. BOCIIMTATE]b
qacax pe3yJbTara pe3yJbTara HOIl padoTHI
®1roC COO | orocC cno
2 | [lpumeHeHne W  mMoOJIyueHHe  KApPOOHWIBLHBIX  CO€TMHEHMIA. 2
[IpumeHeHue anpIeru0B U KETOHOB B OBITY M IMPOMBIILICHHOCTH.
Anpreruasl ¥ KeTOHbI B mpupoae (3¢dupnbie Mmacna, (epoMoHBI).
[Tonmyuenue KapOOHUIIBHBIX COCIWHEHUN OKUCICHHEM CIHPTOB,
ryujipaTaliiel  ajJkvHOB, OKHCJIEHMEM YIJIeBoAOpoJoB. OTnenbHbIE
MPEJICTABUTENN aJbJECTUAOB U KETOHOB, crieluduyeckue crnocodbl ux
IIOJIy4EeHUS U CBOMCTBA.
JlabopaTopHbie paboThI 2 JIP04, JIPO7, K 1.2, HoznH
No 12 V3yueHune CBOMCTB albJeru10B U KETOHOB. MPO1, IIpy03 IIK 1.5 TH
[IpakTrueckue 3aHATH 2 JIPO4, JIPO7, Ho3nH
Ne 13 Hanucanue ¢hopMyt anbIeriuI0B U KETOHOB, YPaBHEHHI peakluy Ha MPO1, IIpy03
XMMHUYECKHE CBOICTBA aJbJETUI0B U KETOHOB.
KonTpoibHbie paboThl -
CamocrosTenbHas paboTa 00yJyaronmxcs 6
Hanucats cTpyktypHbBIe HOPMYIBI COSAMHEHHUH U 3aKOHYUTh YPaBHEHUS
peaxuu.
[Touck nndopmaruu B IHTepHETE U1 COOOIICHUS O PUMEHEHUH
QJIBJICTUIOB U KETOHOB B OBITY M MPOMBIIIJIEHHOCTH.
Tema 1.9. Conepxanue yueOHOro MaTepuasa 10
KapGonoBeie |1 | l'oMoJsioruueckuii psii mpeaeJbHbIX OJHOOCHOBHBIX KapOOHOBBIX 2 JIP 01, JIPO6 I1IK 1.2, Ilo3nH
KHCJIOTBI U MX KkHCJa0T. [loHsATHE O KapOOHOBBIX KHCIOTAaX M HX KiaccuuKanus. MP 03,ITpy02, IIK 1.5
NPOU3BOJAHbIE DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE KapOOKCUILHOM IPYIIIHI.

['oMonmornyeckuit psii TPEOENbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIIOT, nux HOMCHKJ’IaTypa nu I/I30MepI/I${. MG)KMOJ'IGKYJ'[SIPHI)Ie
BOJIOPOJIHBIE CBSI3M KapOOKCUIIBHBIX TPYIII, HX BIUSHUE HA (PU3UUECKHE
CBOICTBa KapOOHOBBIX KUCIIOT.

XHUMHYecKHe cBOiicTBa KapOOHOBBIX KHCJIOT. Peaknun,
WUTIOCTPUPYIOIIME KHUCIOTHBIE CBOWCTBA W WX CpPaBHEHUE CO
CBOWCTBAMH HEOpraHMuecKux KucioT. OOpa3oBaHue (QyHKIIMOHAIBHBIX
MPOM3BOJHBIX  KApOOHOBBIX  KHUCIOT. Peaknum  srepudukaimm.

24




HauMmenoBanue
pa3aesioB U TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum
AeATeJIbHOCTH 00y4aIoIHNXCH

Oo0BeM

qacax

Kon
o0pa3oBar.
pe3yJbTara

Proc Coo

Kon
o0pa3oBar.
pe3yJibTara

@rocC Crio

Hanpasienust
BOCIIMTATE]b
HOIl padoTHI

AHTUAPUABI KapOOHOBBIX KUCIIOT, UX IMOTYYCHHE U IPUMCHEHUE.

2 | Cnioco0bl moJiydyeHust KApOOHOBBIX KHCI0T. OTaebHbIE
NpeacTABUTETH H UX 3HaYeHHe. O0mme criocoObl OTydeHUs:
OKHCJICHUE aJIKAaHOB, AJIKEHOB, IEPBUYHBIX CIIUPTOB, JIbJACTUIOB.
Baxueiimme npeactaBuTeI KapOOHOBBIX KUCIIOT, UX OUOTIOTrHYecKast
pob, crienrduueckrue crocoObl MOTyYeHHs], CBOMCTBA U IPUMEHEHHE
MYpPaBbUHOH, YKCYCHOH, NAJIBMUTUHOBOM M CTEAPUHOBOM; aKpUIIOBOU U
METaKpPHUJIOBOW; OJIEMHOBOM, JIMHOJIECBON U TMHOJIEHOBOW; IIJABEJIEBOM;
OEH30MHOM KHUCIIOT.

3 | Caoxubie 3¢upbl. CTpoeHHEe W HOMEHKIATypa CIIOXKHBIX 3(HpOB,
MEXKJIacCOBasi H30Mepusi ¢ KapOOHOBBIMM KucioTamu. CrocoObl
MOJYYEHHUS CIOXKHBIX 3PUpoB. OOPaTUMOCTh PEaKUU ATEPUPHUKALNN U
¢dakTopbl, BIMAIONIME Ha cMelleHHe paBHoBecus. (OOpa3oBaHue
clOKHBIX — monuddupos.  [lommdtunenrepedramar. JlaBcaH  Kak
NPEJICTAaBUTENIb CHUHTETUYECKUX BOJIOKOH. XUMHYECKHE CBOWCTBA H
IPUMEHEHHE CIIOKHBIX 3()UPOB.

Kupsbl. XKupsl kak crnoxsbele 3¢upsl ruuepuHa. KapOoHoBble
KHCJIOTBI, BXOJSIIME B COCTaB >KUPOB. 3aBHUCHUMOCTb KOHCHUCTEHIMH
)KUPOB OT HX COCTaBa. XUMHYECKHE CBOMCTBA JKHPOB: THAPOIU3,
OMBUICHHME, THUIpUpOBaHME. buosornueckas posib KHPOB, HX
HCIIOJIb30BaHUE B OBITY U POMBILIIEHHOCTH.

Coau kapOoOHOBBIX KHcaA0T. Mpula. CrocoObl TNOJTy4YeHHs COJeit:
B3aMMOJIeicTBHE KapOOHOBBIX KHCJIOT C METallaMH, OCHOBHBIMH
OKCHJAMH, OCHOBAaHUSMH, COJSIMH; ILEIOYHOW THAPOIU3 CIOKHBIX
3¢upoB. XUMHUECKHE CBOWCTBA COJe KapOOHOBBIX KHCIIOT: TUIPOIIN3,
peaknMu HOHHOro oOMeHa. Mpbla, CYIIHOCTh MOIOLIETO JEeHCTBHUS.
OTHOILIIEHUE MbLIa K )KECTKOUW Boje. CUHTETHUYECKHE MOIOIIUE CPEICTBA
— CMC (zneTepreHTsl), UX MPEUMYIIECTBA U HEJOCTATKH.

JIP 01, JIPO9
MP 01,I1py02,

K 1.2,
IIK 1.5

IHosnH
SH

JIaGopatopHbie paboThI
Ne 14 zyuenue cBoicTB KapOOHOBBIX KUCIIOT.

JIP04, JIPO7,
MPO1, TIpy03

K 1.2,
IIK 1.5

IlosnH
TH
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HaumeHoBaHue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum Oo0bem Kon Kon Hanpasienust
pa3aesioB U TeM AeATeJIbHOCTH 00y4aIoIHNXCH B o0pa3oBar. o0pa3oBar. BOCIIMTATE]b
qacax pe3yJbTara pe3yJbTara HOIl padoTHI
®1roC COO | orocC cno
W3yueHue CBOMCTB KUPOB.
[TpakTudeckue 3aHATHS 2 JIP04, JIPO7, IIK 1.2, Ilo3nH
No 15 BzaumornpeBpaliieHus OpraHu4eCcKuX COCTMHEHUN. MPO1, ITpy03 IIK 1.5
KoHTposabHbIe paboThI -
CamocTosTenbHas paboTa o0ydaroumxcs 2
[ToaroroButk mpe3enTannio «CHHTETUYECKHNE MOIOIIIUE CPEJICTBAY,
«Kups» «Cunrerndeckue BojgokHay. [louck nndopmanuu B Untepuere
IUIs1 COOOMIEHHUSI 0 OMOJIOTUYECKOI PO KapOOHOBBIX KHCIIOT.
Tema 1.10 Copep:xanue yueOHOro MaTepuana 8
YriieBoasbl 1 | IHonusitue 06 yraesoaax. Kiaccudukanus yriaeBogoB. MoHo-, au- u 2 JIP 01, JIPO13 K 1.2, IlosuH
MOJINCAXapUIbl, MPEACTABUTENM  KaXIOW  TpPyHIbl  YIJIEBOJOB. MP 05,11py02, IIK 1.5 OH

buonornueckas posib YrieBOJOB, MX 3HAYEHHUE B JKU3HU YEIOBEKA U
o01ecTna.

Momnocaxapuapl. CTpoeHHE U ONTUYECKAs NU30MEPHsSI MOHOCAXapHJIOB.
Nx knaccudukanus 1O 4YHMCIy aTroMOB yriepoja M IpHpOJE
kapOoHmwiIbHOM rpynnbl. @Dopmynsl Pumepa u  Xeyopca Ui
n300pakeHHsI MOJIEKyJ MOHOcaxapuoB. OTHECEHHE MOHOCAaXapuaI0B K
D- u L-psiny. Baxknelinme npeacTaBUTeIN MOHO3.

['moko3a, cTpoeHHMe ee MOJIeKyJlbl M (HU3UYEecCKue CBOWCTBA.
Tayromepusi. XHMMHYECKHME CBOMCTBA IJIKOKO3Bl: pPEAKLIUU IO
IBJETUAHON Tpymme («cepeOpsHOro 3epKalia», OKHUCICHHE a30THOMN
KHUCIIOTOM, TUApUpoBaHME). Peakuuu TIIIOKO3bl KaK MHOTOaTOMHOTO
cIupTa: B3aUMOJEHCTBHE INIOKO3bl ¢ ruapokcuaoM meau (II) mpu
KOMHATHOW TemIepaType M HarpeBaHuU. Pa3iuuHble TUIBI OpOKEHUS
(crtupToBOe, MOJOYHOKHUCIOE). [nmoko3a B mpupoje. buonornyeckas
POJIb ¥ IPUMEHEHHE IIF0KO3bl. PPYKTO3a KaK H30MEP TIFOKO3BI.
CpaBHeHUE CTpOEHMS MOJEKYJbl M XMUMHUYECKUX CBOWCTB TJIIOKO3BI U
bpykTo3bl. DpyKTO3a B IPUPOJIE U €€ OMOIOTUYECKas POJIb.

[lento3bl. Pubo3a u nezoxcupn603a Kak MPEACTaBUTENN AJbJIOTIEHTO3.
CTpOoeHHNE MOJIEKYII.

26




HaumeHoBaHue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum Oo0bem Kon Kon Hanpasienust
pa3iesioB U TeM AeATeJIbHOCTH 00y4alouXcst B o0pa3zoBar. o0pa3oBar. BOCHIMTATEb
qacax pe3yJbTara pe3yJbTara HOIl padoTHI
®1roC COO | orocC cno
2 | Aucaxapuabl. Ctpoenue aucaxapuaoB. Crocod COWIEHEHHS IHKIIOB. 2 JIP 01, JIPO6 IlosuH
Boccranasnausaroniye u HEBOCCTAaHABJINBAIOIINE CBOMCTBA MP 03,11py02,
JUCaxapuioB Kak CJEACTBUE cowleHeHusi 1ukia. CTpoeHue u [Ipy05
XMMHUYECKHE  CBOMCTBa  caxapo3bl. TEeXHOJOIMYECKHE  OCHOBBI
IIPOM3BOJICTBA caxapo3bl. JIakTo3a 1 ManbTO3a KaKk M30MEPhI Caxapo3bl.
Monucaxapuabl. OOmee crpoeHue mnoaucaxapugos. CrpoeHue
MOJIEKYJIBI KpaxMalla, aMuiio3a U aMHJIONEKTHH. PU3HYeCKre CBOKWCTBA
KpaxMayia, €ro HaxOoXICHHEe B HpUpOoJe U OHOIOruyeckas poJib.
['nukores. XuMuyeckue CBOICTBA Kpaxmaia. Crtpoenue
3JIEMEHTAPHOIO 3BEHA LIEJUII0JI03bl. BiusHHE CTpOEHHs NOIMMEPHOM
1enu Ha (U3MYECKUe U XUMHUYECKHE CBOWCTBA IIEJUTIOJIO3BI. [ uaposms
LEJUTI0JIO3b], 00Opa30BaHUE CIOXKHBIX 3(PUPOB ¢ HEOPraHMYECKUMHU U
OopraHMyeckuMu Kucioramu. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX:
alleTaTHOM Ielnke, BUucko3e. HaxoxxaeHue B npupojae U Ouojoruyeckas
poJib 1es003bl. CpaBHEHHE CBOMCTB Kpaxmasa U LEUII0JI03bL.
JIaGopatopHble paboThI 2 JIP0O4, JIPO7, IIK 1.2, IlosuH
Ne 16 V3yuenue cBOWCTB MOHOCAXapuI0B, JUCaXapHJI0B U MOIHCAXapUIOB. MPO1, ITpy03 IIK 1.5 TH
[IpakTrueckue 3aHATHS 2 JIPO4, JIPO7, I1IK 1.2, Ho3nH
Ne 17 Pemienune pacueTHbIxX 3a1a4. B3zaumonpeBpaleHus OpraHuuecKux MPO1, ITpy03 IIK 1.5 TH
COEIMHEHU.
KonTtposbHbie paboThI -
CamocrosTenbHas pabota o0ydyaroumxcs 4
Ocy1iecTBUTh B3aMMOIPEBPALICHHUS.
[ToaroroButk npe3enTtanuio «VcKkyccTBEeHHbIE BOJIOKHAY.
[Touck nadopmaruu B IHTepHETE O PPYKTO3€E B MPUPOJIE U €€
OHOJIOTrMYECKON POIH
Tema 1.11. Conepxanue yueOHOro MaTepuasa 6
AMHHBI, 1 | Knaccuduxanus u usomepusi amuHoB. [lonsatue 06 amMuHax. 2 JIP 01, JIPO6 IloznH
AMHMHOKHCJIO- [lepBuuHbIe, BTOpUYHbIE U TPEeTHUHBIE aMUHBI. Knaccugukarus MP 03,ITpy02,
Thl, 0€JIKH aMHMHOB TI0 TUITY YTJI€BOJIOPOIHOTO paJNKajia U YUCIy aMUHOTPYIII B [Ipy05
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MoJiekyse. ['omonoruueckue psibl MpeesbHbIX aTu(paTuIecKux 1
apoOMaTHUYECKUX aMUHOB, U30MEPHsI U HOMEHKIIATypa.

XuMHYecKHe CBOMCTBAa aMHHOB. AMHHBI KaK OpraHMYECKHE
OCHOBaHUS, UX CPAaBHEHHE C aMMHAKOM U JPYTMMH HEOPraHU4E€CKHUMHU
ocHOBaHUsAMU. CpaBHEHHE XHMHUYECKHX CBONCTB alu(aTUUECKUX U
apomatuyeckux aMuHOB. OOpa3oBaHue aMua0B. AHUIMHOBBIC
kpacurenu. Ilonstne o cuHTeTMYeCKMX BOJOKHaX. [lommamunaer u
NOJIMAMUIHBIE CHHTETUYECKHE BOJIOKHA.

IIpumenenne n nonyyenue amuHoB. [lonydyenne amuHos. Pa6otsr H.
H. 3ununa.

AMUHOKHCIOTHI. [ToHsATHE 00 aMHUHOKHMCIOTaX, UX Kiaccuukamus u
ctpoenue. Onruyeckass H30Mepusi oO-aMUHOKUCIOT. HoMeHkiaTypa
aMHHOKHCIIOT.  JIBOMCTBEHHOCTh  KHCJIOTHO-OCHOBHBIX  CBOWCTB
aMUHOKHCIIOT U €€ MPUYNHBI. BUNoIspHbIe HOHBI.

Peaknuu xongencanuu. Ilentuanas cBsi3zb. CHHTETHYECKHE BOJIOKHA:
kanpoH, sHaHT. Knaccudukanus BomokoH. [lonmydeHre aMUHOKHUCIOT,
UX TIPUMEHEHHUE U OUOIoTHYecKasiyHKITHUSI.

Beaxkn. benku kak npupoansie moiaumepsl. [lepBuunas, BTOpuYHas,
TPETUYHAsT HMYETBEPTUYHAS CTPYKTYphl OenkoB. DUOPWIISpHBIE U
roOymsipHble  Oenku. XUMHYECKHE CBOWCTBAa OENKOB: TOpeHue,
JIeHaTypanusi, THAPOIN3, KadeCTBEHHbIE (IIBETHBIC)  PEAKIUH.
buonorundeckue GpyHkun 6€IKOB, X 3HaYCHHE. beku Kak KOMIIOHEHT
nun. [Ipo6iema 6eTKOBOTO TOJIOAAHNS U TTyTH €€ PEIICHHS.

JIP 01, JIPO6
MP 07,ITpy02,
[Tpy05

K 1.2,
IIK 1.5

IloznH
OH

JlabopaTopHbIie paboTHI
Ne 18 M3yuenne cBOMCTB OEIKOB.

JIP04, JIPO7,
MPO1, ITpy03

MK 1.2,
MK 1.5

IHlosnH
TH

IIpakTueckue 3aHsATHS

KonTtposnbHbie paboThI

CamocrosTenbHas paboTa o0ydyaronmxcs
[MoaroroButs Hoknan «IIpobiema 6€TKOBOTO roOJI0AHUS U TIYTH €€
penreHus», «brnosornueckast GyHKIUS aMUHOKHCIIOTY.
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HaumeHoBaHue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum Oo0bem Kon Kon Hanpasienust
pa3iesioB U TeM AeATeJIbHOCTH 00y4alouXcst B o0pa3zoBar. o0pa3zoBar. BOCIIUTATE/Ib
qacax pe3yJbTara pe3yJbTara HOIl padoTHI
®1roC COO | orocC cno
ITonroroBuTh npe3eHTanno «CHHTETUUECKHUE BOJIOKHAY.
Tema 1.12. Copepxanne yaeOHOTo MaTepuana 4
Asorcomep:xka | 1 | HykienHOBbIE KHCJIOTHI. HyKIE€MHOBBIE KHUCIOTHI KaK IPUPOJHBIE 2 JIP 01, JIPO6 IlosuH
mue nonumepsl. Hykneotunpl, ux crpoenue, npumepbl. ATO® u AP, ux MP 03,11py02,
reTepouuKIIN- B3aMMOIIPEBpPAIICHUE W POJb 3TOro mnpouecca B mnpupoxe. [lonstue [Ipy05
Jeckue JAHK u PHK. Crpoenue /IHK, ee nepBuuHas u BTOpu4Hasi CTPyKTypa.
COeIMHEeHHsI. Paborer @. Kpuka u JI. Yorcona. KomiuieMeHTapHOCTh a30THUCTBIX
Hyxnennosbie ocHoBanui. Perumkarnus JIHK. OcobGennoctu crpoenus PHK. Turmbr
KHCJIOTBI. PHK u ux Ouomormueckue ¢ynkuuu. [loHSATHE O TpOMYHOM KOIIE
(konone). buocunres Genka B xuBOM Kierke. ['eHHas HMHXKEHepUs U
O6uorexHoznorus. TpancreHHble (POPMbI pACTEHUI U dKUBOTHBIX.
JlaGopaTopHbIie pabOThI
[IpakTHueckue 3aHATHS 2 JIP04, JIPO7, TIK 1.2, Hlo3znH
Ne 19 M3rortoiieHne mapocTepKHEBbIX MOJIEEH a30TUCTBIX T€TEPOLUKIIOB. MPO1, ITpy03 IIK 1.5 TH
KonTtposbHble paboThI -
CamocrosTenbHas paboTa o0ydyaroumxcs 2
ITouck nnpopmanuu B IHTEpHETE 0 IeKapcTBaxX U MpenapaTax,
M3TOTOBJICHHBIX METOAMU T'€HHON MH)KEHEPUH U OMOTEXHOJIOTHH.
[TonroroButk npesentanuto «IIpoaykTel MUTaHNS U3 TPAHCTEHHBIX (OPM
pacTEHUMN U KUBOTHBIX».
Tema 1.13. Conepxanue yueOHOro MaTepuasa 8
buonornyecku | 1 | @epmentbl. [lonstne o ¢epmeHTax Kak O OHOJIOTHYECKUX 2 JIP 01, JIP 07 [IK 1.2, IloznH
aKTHBHbIC KaTajm3zaropax 0elKoBoW npupobl. OcCOOEHHOCTH CTPOEHUS U CBOWCTB MP 02,ITpy03, IIK 1.5 OH
COeIMHEeHUA B CPaBHEHHMU C HEOpPraHMYecKHMMH Karanuzartopamu. Kiaccuduxarms [Ipy05

dbepmeHToB. OCOOEHHOCTH CTPOCHHMSI U CBOHCTB  (DepMEHTOB:
CCIGKTHBHOCTE W 3(()EKTHBHOCTh.  3aBHUCHMOCTh  AKTHBHOCTH
dbepmeHTOB OT Temrepatypsl U pH cpenpl. 3HaueHue ¢GEepMEHTOB B
OMOJIOTUH M IPUMEHECHHE B TIPOMBIIIIIICHHOCTH.

Butamuubl. [lonstnue o BuramumHax. Wx knaccupukanus U
ob6o3nauenne. Hopma norpebnenus ButaMuHoB. BogopactBopuMmele (Ha
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npumepe ButamuHoB C, rpynnel B m P) u xupopactBopuMmblie (Ha
npumepe BuTaMuHOB A, D u E). ABUTaMUHO3BI, TUTIEPBUTAMUHO3BI H
THIIOBUTAMUHO3BI, MX MPO(UIAKTHKA.

2 | 'opmonbl. IloHATHE O TOpMOHAaX Kak OHOJOTMYECKH AaKTHBHBIX
BELIECTBAX, BBITIOJIHAIOLINX SHIOKPUHHYIO PEryIALNIO
KHU3HENEATEIbHOCTH  opraHm3MoB.  Krmaccudukanms  TOpMOHOB:
CTEpOU/Ibl, TPOU3BOAHBIE AMUHOKHUCIIOT, MOJIMIIENTHIHbIE U OEIKOBBIC
TOPMOHBI.
OTtnenbHbIE
aJpCHAJIVH.

npeacTraBuTeIIn: JSCTpaguoJI, TCECTOCTCPOH, HWHCYIIMH,

JIP 01, JIPO6
MP 07,11py03,
[Ipy05

K 1.2,
IIK 1.5

IHosnH
dOH

3 | JlekapcrBa. IloHsATHEe O JlekapcTBax KaK XHMHOTEPaleBTUYECKUX
npenapartax. KpaTkue ncropuyeckue CBEACHHUS O BO3SHUKHOBEHHM U
pasBUTMM  XMMHUOTEpanuu. ['pynmel  JekapcTB:  Cynb(haMuabl
(cTpenTouuy), aHTUOMOTUKY (MEHULMIUIMH), aHTUITUPETUKH (aCIIUPUH),
aHambreTukd  (aHajbruH).  MexaHuU3M  JEHCTBUSL ~ HEKOTOPBIX
JIEKapCTBEHHBIX IPENaparoB, CTPOCHUE MOJIEKYJ, MPOTHO3UPOBAHUE
CBOWCTB Ha OCHOBE aHAJIN3a XMMUYECKOI'O CTPOCHUSA. AHTUOMOTHKH, UX
KJIacCU(UKaLUs 0 CTPOCHUIO, TUITY U CHEKTPY AeicTBus. be3omnacHble
croco0bl IPUMEHEHHUS, JIEKAPCTBEHHbIE (POPMBI.

JIP 01, JIPO6
MP 07, ITpy03,
[Ipy05

K 1.2,
IIK 1.5

IloznH
OH
TH

JlabopaTopHbie paboThI

HpaKTI/I‘-ICCKI/Ie 3aHATUA

KoHnTpoibHble paboThl

CamocrosrenbHas paboTa 00yJaronmxcs

[Touck nnpopmaruu B IHTEpHETE O JIeKapcTBaxX U Mpernaparax,
M3TOTOBJIEHHBIX METOJAMU T€HHOW MH)KEHEPUH U OMOTEXHOJIOTHH.
[ToaroroButk npe3entannio «IIpoaykThl MUTaHUS U3 TPAHCTEHHBIX POPM
pacTEHUN U KUBOTHBIX».

Pazpen 2.

O01mas M HeOpraHu4yecKass XUMMs

132/66

Tema 2.1
Xumus -

Coneprxanue yaeOHOTo MaTeprasa

8

1 ‘ CocTtaB BemecTBa. XuUMU4ecKue 3J1eMeHThL. CriocoObl CyIeCTBOBAHUS

2

JIP 01, JIPO7
MP 07,ITpy01

IIK 1.2,
IIK 1.5

Ilo3nH
IHHamH
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HayKa o
BellecTBax

XUMHYECKHX D3JIEMEHTOB: aTOMBbI, IIPOCThIE M CJIOKHBIE BELIECTBA.
BemiecTtBa MOCTOSHHOrO M MEPEMEHHOIO COCTaBa. 3aKOH IOCTOSHCTBA
cocTaBa BellecTB. BelecTBa MOJIEKYISAPHOIO M HEMOJIEKYIISIPHOIO
ctpoeHus. CrnocoObl OTOOpaKEHHs MOJEKYJ: MOJIEKYJSIpHbIE U
CTPYKTYpPHBIE (hopMyIIHI; LIAPOCTEPIKHEBBIE U MaciTabHbIe
npoctpancTBeHHbIe (CTioapTa—Dbpurieda) Moienn MoieKky.
HN3mepenue Bemecrsa. Macca aTOMOB M MOJEKyJlI. ATOMHas €IMHMIIA
Macchl. OTHOCUTENIBHBIE aTOMHAsi U MOJIEKYJIsIpHas macchl. KonndecTtso
BCIICCTBA W C€AMHUIBLI €ro HU3MCPCHHA: MOJIb, MMOJIb, KMOIJIb. Yucno
ABorazapo. MossipHast Macca.

2 | ArperaTHble COCTOSIHMS BellecTBa. TBepaoe (KpuUCTaIIMYECKOe U
amop(HOe), KHUIKOE U Ta3000pa3HOE arperaTHbIe COCTOSHUS BEIICCTBA.
3aKkoH ABOTaJIpo U €ro CIICJCTBHUS.
Monsipablii  00beM  BEIIECTB B
OObeAMHEHHBIM Ta30BBI  3aKOH U
KnaneipoHna.

COCTOSIHHUH.
Menneneesa—

razoo0pa3HoOM
yYpaBHEHHE

JIP 01, JIPO7
MP 07,ITpy01

K 1.2,
IIK 1.5

IloznH
TH

3 | Cmecu BellecTB. Paznnuns MCKAY CMECIAMU U XUMHUYCCKUMHU
COCAMHCHUSIMU. MaccoBas u 00beMHas JOJIN KOMIIOHECHTOB CMCCH.
TexHuka 6€30MacHOCTH pu pa60Te C XUMHUYCCKUMH BCIICCTBAMM.

JIaGopatopHble paboThI
No20 Owumctka BemecTB (GUIBTPOBAHMEM U AUCTHWIUIANMEH. OuncTKa
BEILIECTB MTEPEKPUCTATUIU3ALUEN.

JIP04, JIPO7,
MPO1, TTpy05

Ilo3nH
SH

IIpakTueckue 3aHsATHS

KoHnTpoibHble paboThl

CamocTosiTenpHast paboTa o0ydaronmxcs

Pemrenue 3agau.

[Touck nndopmaruu B IHTepHETE IS COOOIICHUS O aMOP(HBIX BEIIECTBAX
B [IPUPOJI€ TEXHUKE OBITY

Tema 2.2.
Crtpoenue

Copepxanne yaueOHOT0 MaTepuana

1 \ ATOM — cJ0KHasi yacTuna. JlokazarenbCTBa CIOXKHOCTH CTPOCHUS

JIP 01, JIPO6

Ilo3nH
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aroma aToma: KaTOJHbIC MP 03,11py03, HamH
U PEHTI€HOBCKHE JTy4H, POT0dPPEeKT, paAl0aKTUBHOCTbD, SJEKTPOIH3. [Ipy05
[Tnanerapuast moaens atoma J. Pesepdopna. Crpoerne aroma o H.
bopy. CoBpeMeHHBI€ MTpeACTABICHHS O CTPOSCHUH aToMa.
KopnyckyJIsipHO-BOJIHOBOM JyaJIi3M YaCTHI MUKPOMHMPA.
2 | CoctaB aToMHOro0 s1ipa. HyKioHBI: IPOTOHBI U HEUTPOHBL. V30TONBI M 2 IlosuH
HYKJIUJIBL. Y CTOWYUBOCTD SJIEP.
3 | DaexkTpoHHasi 000704ka aToMoB. [loHSATHE 00 DJICKTPOHHOM 2 HoznH
OpOUTANN U SJIEKTPOHHOM
obnake. KBaHTOBBIE 4YHCia: TIaBHOE, opOHWTaTbHOE (MMOOOYHOE),
MarHUTHOE U CIIMHOBOE.
Pacnpenenenne  9MEKTPOHOB 1O DHEPIETUYECKHM  YPOBHSM,
HOypPOBHSM M OpOUTAJISIM B
COOTBETCTBUH C NMPHHIIMTIOM HAaMMEHBIIEH YHEPTUH, puHIUIoM [laymm
u npasuioM ['yHna.
DJEeKTPOHHBIE KOHPHUTYypAIIMA aTOMOB XUMHUYECKHX DJIEMEHTOB.
BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB.
DeKTpoHHas Kiaccu(UKAIMsI XUMHYECKHUX AJIEMEHTOB: s-, pP-, d-, f-
HJIEMEHTBI
JlabopaTopHbie paboThI -
[IpakTrueckue 3aHATHS 2 JIP04, JIPO7, Ilo3uH
Ne 21 CocrtaBneHue 371eKTPOHHBIX (OPMYIL. MPO1, IIpy03
KonTtposbHbie paboThI -
CamocrosTenbHas paboTa o0yJyaroumxcs 8
Hanwucats 3nexTpoHHble hopMyIbl aeMeHToB. [lorck nnpopmaryu B
WuTepHere As cooOIIeHUsI O PEHTTEHOBCKOM U3JTy4Y€HUU U €T0
WCIOJIb30BAHUE B TEXHUKE U MEJUIIMHE.
Tema 2.3. Coneprxanne y4eOHOT0 MaTepuasia 10

32
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IMepuoanyeck |1 | OTKpbITHE NEPHOAMYECKOr0 3aKOHA. [IpeAnochUIKM: HaKOIUIEHHE 2 JIP 05, JIPO6 HoznH
Uil 3aK0H U dakrosornueckoro Marepuana, paboTsl mnpeamecTBeHHHUKOB (M. B. MP 03,11Ipy03, IHlamH
Ilepuoguyecka Hebepeiinepa, A. O. llankyprya, k. A. Hetonennca, JI. FO. Meiiepa),
sl cucTemMa cbe3n xuMukoB B Kapicpya, nuunoctHsle kauectBa [I. M. Menneneesa.
XHUMHYECKHX Otkpeitue 1. M. MenaeneeBbim Ilepuoanueckoro 3akoHa.
JIEMEHTOB 2 | Iepuoauveckuii 3aKoH U cTpoenue atoma. Mzotonsl. CoBpeMeHHOE 2
A.A.Menpeee MOHATHE XMMHYECKOrO »JIeMEHTAa. 3aKOHOMEepHocTh I. Mosmm.
Ba CoBpemeHHas (dhopMynupoBka [Tepuoanueckoro 3aKOHa.
Ilepuoanueckas cuctemMa v CTpOEHUE aToMa.
3 | dusnyueckuii CMBICI MOPAJKOBOTO HOMEpa DSIEMEHTOB, HOMEPOB 2 JIP 07, JIPO6 HoznH
rpynnsl U nepuona. Ilepuoanueckoe M3MeHEHHE CBOMCTB 3JIEMEHTOB: MP 03,I1py03,
pangMyca aromMa; OJHEPrMM HMOHHW3ALMK; AJIEKTPOOTPHULATEIBbHOCTH. IIpy04
[TpyunHBl U3MEHEHUs METaUIMYECKUX U HEMETaNIMYECKUX CBOMCTB
3JIEMEHTOB B TpYyNNax M IMEpUojJax, B TOM YHCIE OONBLIIMX U
CBEPXOOJBIITHUX.
4 | 3nauenue Ilepumonmueckoro 3akoHa u Ilepuoanyeckoit cHUCTEMbI 2 JIP 01, JIPO6 HosnH
xumuueckux snemeHToB [[. M. MenpaeneeBa nis pa3BUTUS HAYKU U MP 03,I1py02,
MOHMMAaHUS XMMHYECKON KapTUHBI MHpA.
JlabopaTopHbIie paboThI 2 K 1.2, Ho3nH
Ne 22 CpaBHeHUe CBOMCTB NMPOCTHIX BEIECTB, OKCUAOB U THAPOKcHI0B |1 IIK 1.5 TH
nepuoJa.
IIpakTueckue 3aHsATHS -
KonTtposnbHbie paboThI -
CamocrosTenbHas paboTa o0ydyaroumxcs 10
ITonroroButk npe3entanuto «Kusup u nesrensbHocTs . M.Menneneesay.
[Touck nadopmanmu B IHTEpHETE 17151 COOOIICHUS O UCIIOIB30BAHUH
PaAMOaKTUBHBIX U30TONOB B TEXHUUYECKUX LIETAX.
HanucaTh ypaBHeHMs peaklnu.
Tema 2.4. Coneprxanue yueOHOro MaTepuasia 12
Crpoenue 1 | Momsitne o xumudeckoii cBs3u. THIOBl XHMHYECKHX CBS3€ii: 2 JIP 01, JIPO6 IlosuH
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BelIeCTBAa.

KOBAJICHTHAs, NOHHAs, METAJUINYECKAst U BOJLOPOHAS.

KoBasienTHasi xuMunueckasi cBsi3b. /[Ba Mexanu3ma o0pa3oBaHUs STOM
CBsI3M: OOMEHHBIM M JOHOPHO-aKIENTOPHBIA. OCHOBHBIC MapaMeTPhI
3TOT0 TUIIA CBA3M: JUIMHA, IPOYHOCTD, YTOJI CBSI3U WJIU BAaJCHTHBIN YIoOJI.
OCHOBHBIC CBOMCTBaA KOBAJICHTHOM CBSI3U: HaCBIICHHOCTD,
MNOJISIPU3YEMOCTh M MPOYHOCTb.  DJNEKTPOOTPULATEIBHOCTh U
KJIaCCU(PUKAIMSI KOBAJICHTHBIX CBS3CH IO 3TOMY MPU3HAKY: MOJSIPHAS U
HEMOJISIPHAsE KOBAJIEHTHbIE CBsA3U. [lOJSpPHOCTH CBSA3M U MOJSPHOCTH
MosiekyJsibl.  Croco® mepeKphIBaHHUS AJIEKTPOHHBIX —OpOuTanet u
KJacCU(UKalMs KOBAJEHTHBIX CBs3€d MO STOMY MpPU3HAKY: G- U T-
CBSI3U.

KpaTHoCcTh KOBaJIGHTHBIX CBsI3ed M KIacCUpUKALUA HX IO ITOMY
IIPU3HAKY: OJWHApHBIE, JBOWHBIC, TPOMHBIE, IOJIYTOPHBIE. THIIbI
KPUCTAJUIMYECKUX PELIETOK Yy BEIIECTB C ’TUM TUIIOM CBSI3U: aTOMHBIE U
MOJEKYJsApHbIe.  (DPU3MYECKHME  CBOMCTBA  BEIIECTB C  3THUMHU
KPUCTAJUIMYECKUMH PEIIETKAMM.

MP 03,I1py04

HNonnass xumMuuyeckas cBsa3b. KpaliHMiI ciydyall KOBAQJIEHTHOU
MOJISIPHOM CBsi3M. MexaHu3M o00pa3oBaHHsS WOHHOW CBsi3U. MOHHBIE
KPUCTAJUIMYECKUE PEIIETKH W  CBOMCTBA BEIIECTB C TaKUMU
KPUCTAJUIAMH.

JIP 01, JIPO6
MP 03,11py03,

IlosnH

Merajinyeckass XuMudeckass cBsi3b. OcCOOBII THN XUMHUUYECKOH
CBSI3H, CYILIECTBYIOIIMI B METa/JIaX U ciuiaBax. Ee oTnuuus u cXoacTBO
C KOBAJICHTHOH M MOHHOM CBA3siIMH. CBOMCTBAa METAJUIMYECKOH CBS3H.
Mertannuyeckue KpUCTAIMYECKUE PEIIETKH M CBOMCTBA BEIIECTB C
TAKUMH KPUCTAIIIAMH.

JIP 01, JIP06
MP 03,TTpy03,

Ilo3nH
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4 | BonopoaHasi XuMH4yecKasi CBfi3b. MexaHu3M 0O0pa30BaHUS TaKOM 2 JIP 01, JIPO6 IlosnH
cBs3u. Ee knaccudukanus: MexXMOJIeKyIsIpHas U BHYTPUMOJIEKYJISIpHAsT MP 03,11Ipy03, OH
BOJOPOJHBIE CBS3U. MOJIEKYJISpHBbIE KPUCTAINIMYECKUE PEIIETKH JUIS
3Toro tuma cBsa3u. dusmyeckue cBOWCTBAa BEUIECTB € BOJAOPOIHOM
CBA3bI0. buosornueckass poib BOJOPOJHBIX CBS3€H B OpraHu3aluu
CTpYKTyp OuomnonumepoB. Enunas mnpupoaa XUMHYECKHX CBS3€il:
HaJIMYMe Pa3IMYHbIX TUIIOB CBSI3€l B OJIHOM BEILIECTBE, IIEPEX0]] OJJHOTO
THUIIA CBSI3U B IPYrOM U T. II.
5 | KommiaekcooopazoBanmue. [loHATHE O KOMIUIEKCHBIX COCIUHEHUSX. 2 JIP 01, JIPO6 TloznH
KoopaunanyonHoe dYmuCiIO KOMIUIEKCOOOpa3oBaTens. BHyTpeHHsst u MP 03,I1py03, OH
BHeIIHsAST  cdepa  KomIuiekcoB.  HomeHkinaTypa  KOMIUIEKCHBIX
coequHeHni. X 3HaueHue.
JIaGopatopHble paboThI 2 JIP0O4, JIPO7, IIK 1.2, IlosuH
Ne 23 BzaumopelicTBU€ MHOTOAQTOMHBIX CIHPTOB C  (DEITMHTOBOM MPO1, ITpy05 IIK' 1.5 TH
AKUAKOCTBIO. KauecTBEHHbIE peaKIIMKM Ha NOHBI Fe?" u Fe¥*
[IpakTyueckue 3aHsATHS -
KonTtposbHble paboThI -
CamocrosTenbHas paboTa o0yJyaroumxcs 8
CocTaBuTh TaOJIUIy O THUIIAX XUMHUECKUX CBS3EH.
Hamnncars ypaBHEeHUs peakvil M ONIPEAEIIATD TUIIBI XUMUYECKUX CBSI3EH.
Tema 2.5. Conepxanue yueOHOro MaTepuasa 6
IHonumepsi 1 | Heoprannueckue mnojumepbl. [lomumepbl — mpocThie BellecTBa C 2 JIP 012, JIP14 IloznH
aTOMHOW KPHUCTAJNIMYECKON PELIETKON: aJUIOTPOIIHbIE BUIOM3MEHEHMUS MP 03,ITpy02, SH
yriaepona (anmas, rpadutr, KapOuH, (QyuiepeH, B3aUMOCBS3b [Tpy06
ruOpuau3anuu opOuTaneil y aroMoB yriepoja ¢ MPOCTPAaHCTBEHHBIM
CTPOCHHEM  QNIOTPONHBIX  MoAau(dUKaIuii); CceleH U TEeIyp

LIE[IOYEYHOI 0 CTpOeHHUs. Ilonmepbl — CIIOXKHBIE BEIIECTBA C aTOMHOMI
KPUCTAIZTMYECKON  PEIeTKOM: KBapl, KpeMHe3eM (JUOKCHIHBIE
COEIUHEHUS KpEMHHS), KOpPYH (okcupg ATIOMUHHS) u
QIIOMOCHJIMKATHI(TIOJIEBbIE IINAThI, CIIOJA, KaoiduH). MuHepamsl U
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ropusle nopoabl. Cepa mnnactuueckas. MuHepanbHOE BOJIOKHO —
acOecT. 3HAYCHME HEOPraHWYECKUX IPHUPOJHBIX IOJIMMEPOB B
GbOopMUPOBAaHUHM OJHONW U3 TEOJOTMYECKUX O000JoYeK 3emid —
JUTOCHEPHI.
2 | Oprannyeckue mnoauMepbl. CrocoObl UX TMOMYYCHHS: PEAKIHUU 2 JIP 012, JIP14 IloznH
NoJIMMEpHU3alM U peakuuu  NoJMKoHAeHcauud.  CTpyKTypsl MP 03,I1py02, SH
HOJMMEPOB:  JIMHEWHBbIE, Ppa3BETBICHHbIE U  IPOCTPAHCTBEHHbIE. IIpy06
CTpyKTypUpOBaHHE IOJUMEPOB: BYJIKAHU3ALMA KaydyKoB, IyOJeHHE
0emKoB, OTBEP)KACHUE MOJIMKOHICHCALMOHHBIX HOJIMMEPOB.
Knaccugukaius mojmmMepoB 1o pa3anyHbIM IPU3HAKAM.
JlaGopaTopHbIie pabOThI 2 JIP04, JIPO7, [IK 1.2, IloznH
Ne 24 TlpoBepka miacTMacc Ha TOpIOYECTb OTHOLLIEHUS K pacTBOpaM KHUCIIOT, MPO1, ITpy05 IIK 1.5 TH
LIEJI0YEN U OKUCIIUTEIIEH.
[IpakTyueckue 3aHsATHS -
KonTtposbHble paboThI -
CamocrosTenbHas paboTa o0yJyaronmxcs 6
ITonroroButs npe3enranuto «llonumepsi».
Cob6patb 00pasiibl MOJTUMEPOB
Tema 2.6. Conepxanue yueOHOro MaTepuasa 4
Jucnepcubie |1 | [lonaTHe o aucmepcHbIX cucremax. Knaccudukanus AUCIEPCHBIX 2 JIP 01, JIPO6 K 1.2, IlosuH
CHCTEMBbI CUCTEM B 3aBUCHUMOCTH OT arperaTHOro COCTOSIHUS JMCIEPCHOHHOMN MP 07,ITpy04 IIK 1.5 TH
cpeapl W JAMCIIepCHOM a3bl, a TakkKe MO0 pa3Mepy HX YacTHll.
['pyboaucnepcHbie CUCTEMBI: OMYJIbCUU u CYCIIEH3HH.
ToHKOIUCTIEPCHBIE CUCTEMBI: KOJIJIOUIHBIE (3011 U T€IH) U UCTUHHBIE
(MoJIeKyIIsIpHbIE, MOJIEKYISIPHO-UOHHbBIE U HOHHBIE). D ekt Tunmans.
Koarynsiuus B koJutonHbIX pacTBopax. CHHEpE3HnC B TessX.
2 | 3HayeHHe AUCNEPCHBIX CHCTEM B KHBOIl W HEXKHMBOW mpupoae u 2 JIP 01, JIPO6 [IK 1.2, IloznH
NPaKTHYeCKON JKU3HH 4YeJoBeKa. OMYJIbCUUM M CYCIEH3UU B MP 03,ITpy04 IIK 1.5 TH

CTPOUTCIILCTBE, MMHUIEBOM u MCHHHHHCKOP'I IIPOMBIIIJIICHHOCTH,
KOCMETHKECE. BI/IOJ’IOFI/I‘ICCKI/IG, MCEIUIMHCKHNE U TEXHOJIOTHYCCKHUE 30JIH.
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3HaueHue Tejell B OpraHM3alMM >KMBOM MaTtepuu. buosornueckue,
IUIIEBbIC, MEAULMHCKHE, KOocMeTHueckue rend. CuHepe3suc Kak
daxTop, onpenensoumil CPOK FOAHOCTH MPOIYKIIUU Ha OCHOBE IelIeH.
CBepThIBaHME KPOBU KaK OMOJIOTMYECKUI CHHEPE3HC, €r0 3HAYCHHUE.

JlaGopaTopHbIie paboThI

[IpakTueckue 3aHsATHS

KonTponbHbie paboThl

CamocrosTenbHast pabota o0ydyaroumxcs

[Mouck unpopmanun B UuTepHeTe s coobmenus «Boja kak peareHt u
cpena JuId XUMHUYECKOT0 IPOoIeccay.

[TpumeneHue cycrieH3uil 1 SMyJIbCUi B CTpoUTENbCTBE. «KocmeTnueckue
TeIIHY.

Tema 2.7.
XuMmuueckKue
peakuuu

Copep:xanne yueOHOTo MaTepuana

14

1

Knaccupukauusa XuMHUYECKMX peakuuili B OpPraHUuYecKoOd H
HeopraHu4yeckon xumum. [lonsarue o xummdeckon peakuuu. Peakiuu,
uaymuye 0e3  WM3MEHEHHs  KauyeCTBEHHOIO0  COCTaBa  BEIECTB:
AJUIOTPONU3ALU U M30Mepu3auusa. Peakuuu, uaymue ¢ U3MEHEHHEM

cocTaBa BEMISCTB: [0 YHCIYy U XapakTepy pearnpymlux Hu
o0pa3yrommxcsi BellecTB (pa3ioKeHHs, COSAMHEHUS, 3aMelleHUs,
obmMmeHa); o HU3MEHEHUIO cTeneHen OKHUCTICHUS

AJIEMEHTOB(OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE W HEOKHCIIUTEIBHO-
BOCCTAHOBUTENIbHBIE PEAaKIUU); MO TeIIoBoMy 3ddexty (9K30- U
3HJIOTepMHUECKHE); 1o (ase (roMo- W  TIeTeporeHHble); IO
HanpaBlieHUIO0 (0OpaTuMble W HEOOpaTUMBIE); MO HCIOJIb30BAHUIO
KaTajuzaropa (KaTaTUTUYECKHE M HEKAaTATUTHUYECKHE); 10 MEXaHU3MY
(paavKanbHbIE, MOJIEKYJISPHbIE U HOHHBIE).

JIP 05, JIPO7
MP 03,11py02

IlosnH
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2 | BeposiTHOCTh NPOTEKAHUS] XHMHYECKHX peakuuii. BuyTpennss 2 JIP 05, JIPO7 IlosuH
SHEprusi, OSHTAIbINUI. TermmoBol 3PGEeKT XUMHUYECKHUX PpEeaKIuil. MP 03,I1py02
Tepmoxumuueckue ypaBHeHMs. CTaHaapTHas SHTAJIbIUS pPEaKUUd U
oOpa3oBanus BewecT. 3akoH ['. U. I'ecca u ero crnenctus. DHTponus.
3 | Cxopocth xuMU4YecKMX peaknmii. [loHSATHE O CKOPOCTH pEaKIiA. 2 JIP 05, JIPO7 IlosuH
CKOpOCTh TOMO- ¥ T€TEPOr€HHON peakUnu. DHEPrusl akTUBALUH. MP 03,11py02
@akTOopbl, BIMSIOIMIKE HAa CKOPOCTh XMMHUUYECKOM peakuuu. [Ipupona
pearupyromux BemectB. Temmeparypa (3akoH Baut—Todda).
KonuenTpauusa. KaranuzaTopsl ¥ kKaTaius: roMo- U I€T€pPOreHHbIN, UX
MeXaHu3Mbl. @DepMEeHTbl, HX CpaBHEHME C HEOPraHUYEeCKUMH
KaTajau3aTopaMu. 3aBUCHUMOCTb CKOPOCTH pEaKUUi OT MOBEPXHOCTH
CONPUKOCHOBEHMSI pEarpyOIINX BEIIECTB.
4 | OopaTuMOCTh XHMHYECKHMX Ppeakiuii. XuMHUYeCKoe pPaBHOBeCHeE. 2 JIP 05, JIPO7 IlosuH
IlonsAiTHE O XMMHYECKOM paBHOBECHHM. PaBHOBECHBIE KOHLEHTpALUU. MP 03,ITpy04
JInHAaMHYHOCTh XMMHUYECKOTo paBHOBecHs. DakTOphl, BIUSIONIME Ha
CMEILICHNE paBHOBECHS: KOHIIEHTpaLus, JlaBJIEHHE,
temneparypa(npunnui Jle lllarensbe).
JIaGopatopHble paboThI 2 JIP0O4, JIPO7, IIK 1.2, IlosuH
No 25 TlonmydeHue KHCIOpOJa pa3lIoKEHHEM TEPOKCHAAa BOAOpPOAA U MPO1, TIpy05 K 1.5 TH
nepMaHraHata Kajaus. Peakiuu uaymue ¢ o6pa3oBaHUEM 0Ca/IKa U BOJIBL.
[TpakTUveckue 3aHATHS 2 JIP04, JIP07, IlosuH
Ne 26 3akOHUNTH YpaBHEHUE peakIfii, pacCTaBUTh KO3(PPUIIEHTHI. MPO1, ITpy03
KoHnTpoibHble paboThl
CamocrosTenbHas paboTa 00y4aronmxcs 2
3aKOHUYUTH YpaBHEHUs peaKLUU.
Pabora Hajg nmpoekToM: «Bkiag OTeUeCTBEHHBIX YUEHBIX B Pa3BUTHU TEOPUHU
ANEKTPOIIUTUYECKON TUCCOLTUAITI.
Tema 2.8. Conepxanue yueOHOro MaTepuasa 14
PacTrBopnI 1 | MousitHe o pacTBopax. PU3MKO-XUMUUECKAS IPUPOJA PACTBOPEHHUS 1 2 JIP 05, JIPO7 1K 1.2, IlosuH
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HaumeHoBaHue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum Oo0bem Kon Kon Hanpasienust
pa3iesioB U TeM AeATeJIbHOCTH 00y4alouXcst B o0pa3zoBar. o0pa3zoBar. BOCIIUTATE/Ib
qacax pe3yJbTara pe3yJbTara HOIl padoTHI
®1roC COO | orocC cno
pacTBOpOB. B3aumonencrBue  pacTBOPUTENS W PaCTBOPEHHOTO MP 02,ITpy02 IIK 1.5 TH
BemecTBa.  PactBopumocts  BemiecTB.  CrnocoObl  BbIpa)KE€HUS
KOHLEHTPAallud  pacTBOPOB:  MaccoBas  JIOJIsI  PacTBOPEHHOIO
BEIIeCTBA(IIPOLIEHTHAs), MOJISIPHASI.
Teopus JIEKTPOJIUTHYECKOM JUCCOLIMALIMH. Mexanusm 4 JIP 05, JIPO7 T1IK 1.2, TlosnH
JIUCCOLIMAMY BEIIECTB C PA3JIMYHBIMU THUIIAMH XHUMHUYECKUX CBS3EH. MP 03,11py02 IIK 1.5 TH
Bknag  pycckux  y4eHbIX B pa3BUTHE  IIpeACTaBIeHUN 00
AIIEKTPOJINTUYECKON aucconranud. OCHOBHBIE IOJIOKEHUS TEOPHUU
NEKTPOIUTHYECKON  auccouuanuu. CreneHb 3JIEKTPOIUTUYECKOMN
quccouuanuu M ¢gakropel ee 3aBucuMocTd. CuibHBIE U CpEIHUE
aneKTpoauThl. Jucconmanus Boasl. Bomopoanslii mokasartens. Cpena
BOJHBIX PpAcTBOPOB DJEKTPONUTOB. Peakmum oOMeHa B BOJHBIX
pacTBOpax 3JIEKTPOIHUTOB.
I'maponus kak oOMeHHbIli npouecc. HeoOpatumbiil rugponus 4 JIP 05, JIPO7 K 1.2, IlosuH
OpraHMYECKUX M HEOPraHWYECKUX COCIMHEHMM W €ro 3HA4CHHUE B MP 03,ITpy03 IIK 1.5 TH
MPaKTUYECKOU NIeITeIbHOCTH uenoBeka. OOpaTUMBIN THIAPOJIU3 COJIEH.
Crynenuatslii runponus. IIlpakTuueckoe npuMeHeHNe THAPOIN3a.
['upponu3 opranuydeckux BemecTB (OENKOB, YKUPOB, YIJIEBOOB,
HNOJUHYKIEOTH10B, AT®D) u ero OHOJOTHMYECKOE U MPAKTUYECKOE
3HaueHue. OMbuIeHHe KUpoB. Peakius srepudukanuu.
JIaGopatopHble paboThI 2 JIP04, JIPO7, K 1.2, IlosuH
Ne 27 IlpuroroBieHue pacTBOPOB Pa3INYHbIX BUJIOB KOHIIEHTPAIUH. MPO1, ITpy05 IIK 1.5 TH
[IpakTrueckue 3aHATHS 2 JIP04, JIPO7, Ilo3uH
Ne 28 CocraBiieHne ypaBHEHNN peakUi TUAPOIN3a COJIEH B HOHHOM U MPO1, IIpy03
MOJIEKYJISIPHOM BHJIE€ CTYIIEHYATO.
KoHnTpoibHble paboThl -
CamocrosrenbHas paboTa 00yJaronmxcs 6

3aKOHUYUTH YpaBHEHUS peaKLUU.
Pabora Hag nmpoekToM: «BKiag OTEUEeCTBEHHBIX YUEHBIX B Pa3BUTUU TEOPUHU
NEKTPOIATUYECKON TUCCOLUALITIY.
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HaumeHoBaHue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum Oo0bem Kon Kon Hanpasienust
pa3iesioB U TeM AeATeJIbHOCTH 00y4alouXcst B o0pa3zoBar. o0pa3zoBar. BOCIIUTATE/Ib
qacax pe3yJbTara pe3yJbTara HOIl padoTHI
®1roC COO | orocC cno
Copep:xanne yaeOHOro MaTepuana 10
Tema 2.9. 1 | OxucauTeIbHO-BOCCTAHOBUTEIbHBIE peakuuu. CTeneHb OKUCICHMUS. 2 JIP 05, JIPO12 IloznH
Oxmucau- BoccranoBurenu u  okuciurenud. OKHCIIEHHE W BOCCTAaHOBJICHUE. MP 04,I1py03 TH
TEJbHO — Baxuelime OKUCIUTENIM W BOCCTAHOBHUTENH. BocCCcTaHOBUTEIbHBIE
BOCCTAHOBM- CBOMCTBA METAJUIOB — IMPOCTBIX BewlecTB. OKHUCIUTEIbHBIE U
TeJbHbIE BOCCTAHOBUTEJIbHbIE CBOMCTBA HEMETA/NIOB — IIPOCTBIX BEILECTB.
peakuuu. BoccranoBurenbHble CBOWCTBA BEIIECTB, OOPA30BAHHBIX AJIEMEHTAMU B
JIeKTPOXUMHU HU3IIeH (OTpULATEIBHOM) CTeNeHUu OKucieHus. OKHUCIUTETbHbIE
yecKkHne CBOICTBa BEILECTB, 00pa3oBaHHBIX 3JIeMEHTaMu B
MPoLecchl. BBICIICH(ITOJIOKUTEILHON) CTEIeHNn OKUCIeHH. OKUCIUTEIbHbIE |
BOCCTAaHOBUTEJIbHBIE CBOMCTBA BEIIECTB, OOPA30BAHHBIX JIEMEHTAMHU B
IIPOMEKYTOUHBIX CTETEHSIX OKUCIICHUS.
Kanaccndpukanuss oKHMCIUTENTbHO-BOCCTAHOBUTEIbHBIX PeaKLMIi.
Peakum ~ MEXaTOMHOIO M MEXMOJIEKYJISPHOTO  OKHUCJICHHS-
BOCCTaHOBJEHMs.  Peaknum  BHYTPUMOJEKYJISIPHOTO  OKHCIEHUS-
BOCCTAaHOBJIEHMs.  Peakuum  caMOOKMCIIEHUSA-CAMOBOCCTAHOBIICHUS
(IucmponopunoHUpoBaHus).  MeTonbl  COCTaBIEHMS]  yYpaBHEHHM
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakIMi. MeTox 3JIEKTPOHHOTO
Oanmanca. BnusHMe cpenpl  Ha  NpPOTEKaHHWE  OKHCIUTENIBHO-
BOCCTAaHOBUTEJIbHBIX ITPOLIECCOB.
2 | XuMH4yecKHe HMCTOYHHMKH TOKA. OJEKTPOJIHBbIE MOTEHUHANbl. Psn 2 JIP 05, JIPO12 IlosnH
CTaHJAPTHBIX BJIEKTPOAHBIX IMOTEHIIMAJIOB (AJIEKTPOXUMUYECKUI psif MP 04,I1Ipy03 TH

HanpsDKeHUH MeTayuioB). ['aapbBaHMYECKHE 3JIEMEHTHI U MPUHLUIBI UX
pabotel. CocraBieHue rajlbBaHHYECKUX »dieMeHTOB. OOpa3oBaHue
rajJbBaHMYECKUX Map NpPH XUMHUYECKUX Ipoleccax. [ anbBaHudeckue
JJIEMEHThI, TNpPUMEHSEMblE B JKM3HU: CBHMHIIOBas aKKyMYJSTOpHas
Oarapesi, HUKelIb-KaJIMUEBbIe OaTapeu, TOIIMBHBIE 3JIEMEHTHI.
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HaumeHoBaHue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum Oo0bem Kon Kon Hanpasienust
pa3iesioB U TeM AeATeJIbHOCTH 00y4alouXcst B o0pa3zoBar. o0pa3zoBar. BOCIIMTATE]b
qacax pe3yJbTara pe3yJbTara HOIl padoTHI
®1roC COO | orocC cno
3 | DeKTpoau3 pacmiaBoB U BOAHBIX PACTBOPOB 3JIEKTPOJHUTOB. 2 JIP 05, JIPO12 IlosuH
[Ipouecchl, mpoUCXOnSIIME Ha KaTojAe MW aHoAe. YPpaBHEHUS MP 04,ITpy03 TH
JIEKTPOXUMHUYECKUX IPOLIECCOB. DJIEKTPOIM3 BOJHBIX PACTBOPOB C
WHEPTHBIMH  3JICKTPOAAMH. DJEKTPOJIH3 BOJIHBIX PAaCTBOPOB C
MHEPTHBIMH  3JIEKTPOAAMU. JEKTPOJIM3 BOJIHBIX PacCTBOPOB C
pacTBOPUMBIMU 3JieKTpoaaMu. [IpakTuueckoe npuMeHeHHeE.
JlabopaTopHbie paboThI 4 JIP04, JIPO7, Ho3nH
Ne 29 BzaumopeiicTBue MeETalIOB ¢ HEMETAJUIAMH, a TAKXKE C pacTBOpamMu MPO1, IIpy05 TH
COJIEH U PACTBOPAMH KHUCJIOT.
Ne 30 OxkucnutenbHbIe CBOMCTBA ITIEPMaHraHaTa Kajusl B pa3JIMYHBIX Cpeliax.
[IpakTueckue 3aHsATHUS -
KoHTpoibHbIe paboThl -
CamocrodrenbHas paboTa 00yJaronmxcs 2
[Toarorosutk noxmnan «OBP B mpupoae»
Tema 2.10. Conepxanue yueOHOro MaTepuasa 12
Kiaaccuduka- |1 | Knaccudukanus Heopranmuyeckux BemnecTB. I[IpocTbie U CiloXHbBIE 2 JIP 05, JIPO12 IloznH
M BeLIeCTB. BemectBa. Okcunpl ux kiaccupukanus. ['mapokcuasl (OCHOBaHUS, MP 04,ITpy03
IIpocTsie KHUCIIOPOJIOCOJEpKAIIMNE  KHUCIOTHI,  aM(OTepHble  THUAPOKCHUIBI).
BellecTBa Kucnotsl, ux knaccudukarus. OcHoBanus, ux kiaccudukamus. Conu
CpeJIHUE, KUCIIbIE, OCHOBHBIE 1 KOMITJIEKCHBIE.
2 | Meranasl. [lomoxkeHne MeTaJIOB B TEPUOAMYECKON cHCTeMe U 2 JIP 05, JIPO12 TIK 1.2, IHlo3nH
OCOOEHHOCTH CTPOEHHUs WX aToMoOB. [IpocThie BemiecTBa — METAJUIBI: MP 04,ITpy03 K 1.5 TH

CTpPOEHHE KPUCTANIOB M METaJUIM4YecKass XMUMHUYecKas CBs3b. OOrmime
(¢u3HYecKrue CBOMCTBA METAUIOB U WX BOCCTAHOBHUTEIIbHBIC CBONCTBA:
B3aUMOJICHCTBUE C HEMETalaMU (KUCIOpPOJOM, TrajoreHaMu, Cepoi,
a30TOM, BOJIOPOJIOM), BOJOW, KHCIOTaMH, pacTBOpPaMH  COJEH,
OpPraHMYECKUMHU BeIIeCTBaMHU (CIIUPTaMU, TaJloTeHaIKaHaMu, (eHOoIoM,
KHCIIOTaMu ), menmodamMu.  OKCHABI W THUAPOKCHIBI  METAJIJIOB.
3aBHCHMOCTb CBOMCTB JTHX COCAUHCHHH OT CTCICHCH OKHCICHHS
METAJJIOB. 3HAYEHUE METAJVIOB B IPUPOJIE U KM3HU OPraHU3MOB.

41




HauMmenoBanue
pa3aesioB U TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum
AeATeJIbHOCTH 00y4aIoIHNXCH

Oo0BeM

qacax

Kon
o0pa3oBar.
pe3yJbTara

Proc Coo

Kon
o0pa3oBar.
pe3yJibTara

@rocC Crio

Hanpasienust
BOCIIMTATE]b
HOIl padoTHI

3 | Hemeranapl. Ilonoxenue HemetauioB B Ilepuoamyeckoii cucreme,
0COOEHHOCTH CTPOEHHSI UX aTOMOB. DJIEKTPOOTPULIATENLHOCTb.
brnaropogneie raspl. DJIEKTPOHHOE CTPOEHHE AaTOMOB OJIArOPOJHBIX
ra3oB U OCOOEHHOCTH UX XMMHUYECKHX U (PU3MUECKHX CBOUCTB.
Hemerannel — mpocteie BemiectBa. VX aromMHOEe M MOJEKYJISIpHOE
CTpOEHUE UX. AJUIOTPOIIHSI.

JIP 05, JIPO12
MP 04,ITpy03

IlosnH

4 | XuMH4YecKHe CBOHCTBA HEMETAJLIOB.
B3aMMOJICHCTBHEC c MeTaJlaMH, BOJIOPOJIOM, MeHee
AJIEKTPOOTPHUIIATEIIBHBIMA ~ HEMETA/NIaMH, HEKOTOPBIMH  CIIOKHBIMHU
BCIICCTBaAMMU. BoccranoBurensHbie ¢CBOMCTBA HEMETALIIOB B peakuuigax €
(GTOpPOM, KHUCIOPOJIOM, CIIO)KHBIMUA BEIICCTBAMH — OKHCIIUTEIISIMHU
(a30THOM U CEPHOI KUCTIOTAMH H JIP.).

OKHUCIIUTENRHBIE CBOWCTBA

JIaGopatopHble paboThI

Ne 31 M3yuenue coiicTB MeTaiioB. M3yueHue cBONCTB yriis.

Ne 32BzaumMopeilicTBME LMHKA W QJIIOMHHHMS C PAcTBOpaMHM KHUCIOT H
menoueid. OkpamMBaHHE IUIAMEHU IIEJOYHBIMM M I1IE€JI0YHO3EMENbHBIMU
MeTaJlJIaMHU.

JIPO4, JTPO7,
MPO1, TIpy05

IIK 1.2,
IIK' 1.5

Ilo3nH
TH

[IpakTyueckue 3aHsATHS

KonTtposbHble paboThI

CamocrosTenbHas pabota o0yJyaronmxcs

ITouck nnpopmanuu ans coodmenus «cropust noxydeHus u
MIPOU3BOJICTBA ATTFOMUHHUSI.

DNEeKTPOIUTUYECKOE MOTyuYeHHe U pahuHUPOBAHUE MEJTH.

Pa6ora Hag npoexkToM: «PoJb METANIOB U CIUIaBOB B HAYYHO-TEXHUYECKOM
nporpecce, KOppo3usi METAIJIOB U CIIOCOOBI 3aIIUTHI OT KOPPOZUM.

Tema 2.11.
OcHoOBHBIE
KJ1aCChI
HeopraHu4ec-
KHX U

Conepxkanue yaeOHOro MaTepuana

10

1 | Bogopoanbie coennHeHusi HeMmeTasioB. [lomydeHne ammuaka u
XJIOPOBOAOPOJA CHHTE30M U KOCBEHHO. @DHU3MYecKHue CBOWCTBA.
OTHOLIEHUE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuabl U aHTHAPUIBLI KapOOHOBBIX KHMCJI0T. HeconeoOpasyroniue u

JIP 05, JIPO12
MP 04,TTpy03

Ilo3nH
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OpPraHMYecKux
coeIHHEeHU

coyieoOpa3zyromnie OKcuabl. KuCIOTHBIE OKCHABI, UX CBOMCTBA.
OCHOOBHBIE OKCHJIBI, UX CBOMCTBA. AM(OTEpPHBIC OKCHJIBI, UX CBOMCTBA.
3aBUCUMOCTh CBOHCTB OKCHJOB METAJIJOB OT CTEIEHU OKHCICHUS.
AHTUIpUaBl KAPOOHOBBIX KHUCIOT KaK aHAJIOTH KMCIIOTHBIX OKCHJIOB.

Kuciorsel opranumyeckne M HeopraHumyeckme. Kuciorsl B cBere
TEOPHH AIIEKTPOIIH-

TUYECKOM auccoumanuu. KucioTsl B cBeTe MPOTOIMTUYECKOH TEOPHHU.
Krnaccudukanus

OpPraHMYeCKUX M HEOpraHM4yeckux KucioT. OOmme cBOMcTBa KHUCIOT:
B3aUMOJICUCTBUE

OpPraHUYECKHUX U HEOPTaHMYECKUX KHCIOT C METaJlJIaMU, OCHOOBHBIMU 1
aM(pOTEpHBIMA OKCHIAMH W THIPOKCUIAMH, COJISIMH, OOpa3oBaHue
CIOXKHBIX 3¢UpOoB. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHON CEpHOM
Y a30THOU KUCIIOT.

IloznH

OcHoBaHMA OpraHu4YecKue M Heopranmdeckue. OCHOBaHMS B CBETE
TEOPUH IIEKTPO-

IUTHYECKON aucconuanyuu. OCHOBaHMS B CBETE NPOTOJUTHYECKON
teopun. Knaccudu-

Kallusg OpPraHMYECKUX W HEOPraHMYECKHX OCHOBaHMM. XUMHYECKHE
CBOMCTBA LIEJIOYEN U

HEpacTBOPUMBIX OCHOBaHHMH. CBOHCTBa OECKUCIOPOJIHBIX OCHOBAHUM:
aMMHUaKa ¥ aMMHOB. B3anMHOe BiMsIHHE aTOMOB B MOJIEKYJI€ aHUJIMHA.
AM¢oTepHble OpraHnyeckMe H HEOPraHM4YeCcKHue COeJIMHEHMHS.
AMoTepHblE OCHOBaHHMSI B CBET€ MPOTOJIUTUYECKOM  TEOpHUHU.
AMOOTEpPHOCTh OKCHIOB M THJIPOKCHUIOB MEPEXOAHBIX METAJIIOB:
B3aMMOJICHCTBHE C KUCIOTaMU U IIEJT0YaMH.

JIP 05, JIPO12
MP 04,ITpy03

Ilo3nH

Couu. Knaccudukanus u xummueckue cBoicTBa cosieil. OcoO0eHHOCTH
CBOMCTB COJeH
OpPraHMYECKHUX Y HEOPTraHUYECKUX KUCIIOT.

I'eneTuyeckast CBA3b MEKITY KJIacCaMHu OPraHn4e€CKux "

JIP 05, JIPO12
MP 04,TTpy03

K 1.2,
K 1.5

Ilo3nH
TH
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HauMmenoBanue
pa3aesioB U TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum
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BOCIIMTATE]b
HOIl padoTHI

HEOpPraHU4eCcKUX COeAMHEeHHUH.

[lonsiTME O TEHETHYECKOM CBS3M M TIEHETHMYECKHX psAfax B
HEOPraHWYECKON U OPraHUYECKOM XUMHH. [ eHeTndeckue psasl MeTauuia
(Ha TpuMepe KaublMs W JKele3a), HeMmeTaia (Cepbl M KPEMHHS),
NEPEXOIHOTO IeMeHTa (IMHKA). ['eHeTuueckue psAapl U reHeTHYecKast
CBsI3b B OPraHN4eCKON XUMHH. EAMHCTBO MUpa BELIECTB.

JlaGopaTopHbIie pabOThI
No 33U3yueHne CBOMCTB KUCIIOT, COJICH, OCHOBaHUH.

JIPO4, JTPO7,
MPO1, TTpy05

IIK 1.2,
IIK 1.5

IloznH
TH

HpaKTI/I‘leCKI/IC 3aHATUA

KoHTposabHbIe paboThI

CamocTosTenbHas paboTa o0ydaroumxcs

Hamnucarb ypaBHeHus peakiiuu.

[ToaroroButk npe3entanuio «Mcnoap30BaHe MUHEPATIBHBIX KUCIOT Ha
MIPEATPUSITHSIX

Pa3TUIHOTO TPOPUIISD.

[Touck nnpopmanuu B MIutepHere g coobmenns «OKCUABI U COJIM Kak
CTPOUTEIBHBIE MaTEPUAIIBI.

[ToaroroBuTk nokian Ha TeMy: «IloBepeHHas COMb KaKk XUMUYECKOE
celpbey, «McTopus rumncay.

Tema 2.12
Xumusa
3JIEMEHTOB

Coneprxanne y4eOHOro MaTtepuasia

12

1 | s-Onemenmeot

Bonopoa. /[BOWICTBEHHOE TMOJOKEHHWE BOAOPOAA B MEPHOIMYECKON
cucreMe. HM3otombl Bojmopoga. Tspkenas Bojga. OKUCIUTENbHBIE U
BOCCTAHOBUTEIBHBIE  CBOWCTBA  BOJOpPOAQ, €ro TMOJy4eHHEe |
npuMeHeHue. Ponb Boioposa B 5KMBOM M HEXKUBOW MPUPOJIE.

Bona. Pomp Boasl Kak cpemooOpasyromero BEHIeCTBa  KIIETKH.
DKOJIOTHYECKHE aCIICKThI BOAOIIOIb30BaHMUS.

JIP 05, JIPO12
MP 04,ITpy03,
[Ipy06

K 1.2,
I[IK' 1.5

Ilo3nH
TH

2 | DemMeHTBI IA-rpynnsi. [lenounsie MeTaJlIbl. Ob6mas
XapaKTEPUCTUKA IIEJIOYHBIX METAJJIOB Ha OCHOBAHMM TIOJIOKEHUS B
ITepuonuueckoit cucreme snemenToB [[. M. MeHneneeBa u CTpOeHUS

JIP 05, JIPO12
MP 04,ITpy03,
TTpy06

MK 1.2,
MK 1.5

IHosnH
TH
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atoMoB. [lonmyuenue, pu3nyecKkue U XUMUYECKUE CBOMCTBA IIEIOYHBIX
MeTauioB. KaTHOHBI HIEIOYHBIX METAJUIOB KaK BaKHEWIIass XUMHUYECKast
dbopMa HX CYIIECTBOBAaHHWS, PETYISATHBHAS POJb KATHOHOB Kallus H
HaTpus B )KUBOU KileTke. [Ipupo/iHbIe cCOeIMHEHNsT HATPUS U KaJlUsl, UX
3HAYECHHUE.

DJ1eMeHThI HHA-rpynmnsi. Obmas XapaKTepUCTUKA
HIEJTOYHO3EMEIIbHBIX METAJVIOB U MarHusi HA OCHOBAHUU IIOJIOKEHUS B
[lepnonnueckoir cucreme anemenToB . MI. MenzaeneeBa u crpoeHus
atomoB. Kampuuii, ero momyueHue, (QHU3MUECKHE U XUMHYECKUE
CcBOMcTBa. Baxueilmme coeauHEHUs KalblUs, WX 3HAUYEHHE U
npuMmeHnenue. Kanbiuii B mpupoae, ero 6uonoruyeckas posb.
p-Onemenmeol

AnoMuHui. XapakTepUCTHKA AIFOMUHUS HA OCHOBAHMHM TOJIOKEHUS B
Ilepnonnueckon cucreme anemeHtoB . M. MenzaeneeBa u crpoeHus
atoma. [lonyuyenue, ¢puznueckue ¥ XMMHYECKHE CBOWCTBA ATIOMHUHHUS.
Baxkueiimne coeguHEHHMS alIOMHHHS, WX CBOMCTBA, 3HAUCHHE H
npuMeHenue. [Ipupoasbie coeTMHEHNST ATFOMUHUS.

Yriuepox u kpemuHuii. OOmias XapakTepUCTHKa HAa OCHOBaHMM HX
nonoxkeHus B Ilepuognueckoii cucreme /. I. Menneneesa u ctpoeHus
atoma. I[Ipocteie BemecTBa, O0OOpa3OBaHHBIE OSTUMH HJIIEMEHTAMH.
Okcuabl W THIPOKCUIBl yriepoja W KpeMHusd. Baxneilmme conu
YTOJIbHOW ¥ KPEMHHEBOW KUCIOT. CUITMKaTHAs MPOMBIIIIIEHHOCTb.

JIP 05, JIP012
MP 04,ITpy03,
[Ipy06

IIK 1.2,
IIK' 1.5

Ilo3nH
TH

Ianorennl. OOmias xapakTepUCTHKA TaJOTEHOB HA OCHOBAaHUU WX
nosioxenus B [lepuoguueckoit cucreme sneMentoB [[. . Menaeneesa
U CTPOEHHs aTOMOB. ['aloreHbl — MpOCThIE BEIIECTBA: CTPOCHUE
MOJIEKYJI, XUMUYECKHE CBOMCTBA, ITOJIy4YEeHUE U IIPUMECHEHUE.
Baxneimme coeguHEHHMS TaJOIeHOB, HX CBOMCTBA, 3HAUCHUE U
npuMeHeHue. ['aorens! B mpupoje. buonorndeckas poib raJoreHoB.
Xanbkorenbl. O01ast XapakTepUCTUKA XaJIbKOT€HOB HA OCHOBAaHHH MX

JIP 05, JIPO12
MP 04,1Tpy03,
ITpy06

MK 1.2,
MK 1.5

IHlosnH
TH
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HaumeHoBaHue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum Oo0bem Kon Kon Hanpasienust
pa3iesioB U TeM AeATeJIbHOCTH 00y4alouXcst B o0pa3zoBar. o0pa3zoBar. BOCIIUTATE/Ib
qacax pe3yJbTara pe3yJbTara HOIl padoTHI
®1roC COO | orocC cno
nosioxenus B [lepuoguueckoit cucreme sinementos [[. M. Menpeneesa
U CTPOCHHA AaTOMOB. XaJbKOI'€Hbl — IMIPOCThIE M HX CBOMCTBA.
Amnotponusi. CTpoeHHE MOJICKYJ aJUIOTPOIHBIX MOAUDHUKAIMN U UX
cBoiictBa. [lonyuenue u mpuMeHEeHHE KUCIOPOa U cepbl. XaabKOT€HbI
B IIPUPOJIE, X OMOJIOrNYecKas poJb.
JuiemeHTbl VA-rpynmbl. O0mias XapakTEpUCTHKA 3JIEMEHTOB 3TOM 2 JIP 05, JIPO12 K 1.2, IlosuH
IpYIIbl HA OCHOBAaHMM HUX moJoxkeHus B llepuoguyeckoit cucreme MP 04,11py03, I[IK 1.5 TH
sanemenToB J[. WM. MenneneeBa u crpoeHusi aromoB. CrtpoeHue [Ipy06

MOJIEKYJBl a30Ta U aJUIOTPOINHBIX Moaudukamuii docdopa, ux
duznveckue W XUMHUYECKHUE CBOMCTBAa. BomopoaHble coeauHeHus
anemeHToB VA-rpynnbsl. Okcuabl azota u ¢pocdopa, COOTBETCTBYIOLTHE
UM KUcaoThl. Cosn 3TUX KUCIOT. CBOMCTBA KUCIOPOIHBIX COCAMHEHHI
azota 1 (Qocdopa, UX 3HaUYeHUE U NpUMEHEeHHe. A30T u Qochop B
MIpUpPOJE,

UX OMOJIOTUYECKAS POJIb.

JuiemenTbl IVA-rpynnbl. OOmas xapakTepucTUKa 3JIEMEHTOB 3TOM
IPYIIBl HA OCHOBAaHMM HX TNOJIOKEeHMs B llepuommueckoi cucreme
anemeHntoB J[. M. MenneneeBa U CTpoeHUs aTOMOB. YTJEpPOJ U €ro
aiotponusi. CBOMCTBA aJNIOTPONHBIX MOAM(UKALMNA yriepoja, HX
3HauYeHHe U npuMeHeHre. OKCUIbI U TUIPOKCUBI YTIIEPOia U KPEMHHUS,
X XUMH4YecKue cBoMcTBa. CoNM YroJIbHOM M KPEMHHUEBBIX KHUCIIOT, UX
3HaueHue u mpumeHenue. [IpupomooOpasyromas poib yriaepoaa JUis
JKUBOM M KPEMHUS JIJIS1 HEKUBOM TTPUPOIBI.

d-Onemenmor

OcoOennoctu crpoenus aromoB d-anementos (IB-VIIIB-rpynm). Menp,
[IUHK, XPOM, XKEJIe30, MapraHel] Kak MPOCThIe BEIIeCTBa, X PU3NIECKUE
Y XMMUYECKHE CBOICTBA. HaxokaeHue >TMX METaIOB B MPUPOIE, UX
nonyueHue u 3HaueHue. CoenuHeHUs: d-dJEMEHTOB C Pa3IUYHBIMU
CTENEHSAMHM OKMCIICHHs. XapakTep OKCUIOB M THUIPOKCUAOB 3ITUX
AJIEMEHTOB B 3aBUCHUMOCTH OT CTENIEHHU OKUCJIEHUS METAJLIA.
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HaumeHoBaHue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum Oo0bem Kon Kon Hanpasienust
pa3iesioB U TeM AeATeJIbHOCTH 00y4alouXcst B o0pa3zoBar. o0pa3oBar. BOCHUTATEIb
qacax pe3yJbTara pe3yJbTara HOIl padoTHI
®1roC COO | orocC cno
JlaboparopHbie paboTHI -
[IpakTrueckue 3aHgaTHs 2 JIP04, JIPO7, Ho3unH
No 34 OcyniecTBUTH IPEBPAILCHMS, HATUCATh YPABHEHUS PEaKIINH. MPO1, ITpy03
KoHTposabHbIe paboThI
CamocTosTenbHas paboTa o0ydaroumxcs 2
[ToaroToBUTH AOKIAABI HA TeMbI: «HEPTHBIC WU OJIarOpPOIHBIE TA3bI, «
HcTopus mBenCKON CIIMUKI.
Hanucath ypaBHEHHS peakivy.
Tema 2.13 Copep:xanue yueOHOro MaTepuana 12
Xumus B 1 | Xumusas #u npousBoAcTBO. XHUMHUYECKAs MPOMBIIUIEHHOCTh U 2 JIP 05, JIPO14 K 1.2, IlosuH
JKU3HH XMMHYECKHE TEXHOJIOTHH. MP 05,11py02, IIK 1.5 TH
o0mecrBa Cobipbe UIsl XMMHUYECKOW MPOMBIIIIEHHOCTH. Bojga B XuMuueckoi [Ipy06
MPOMBINIICHHOCTH.  JHEprus JUIsl XMUMHYECKOTO  IMPOW3BOJCTBA.
Hay4Hble IPUHITUIIBI XHMIYECKOTO IPOU3BOJICTBA.
3amuTa OKpYy)KamIleld cpeabpl W OXpaHa Tpylda MpPH XHUMHUYECKOM
npousBojcTBe. (OCHOBHBIE CTaguM XMMHMUYECKOTO IPOU3BOJCTBA.
CpaBHeHHE MPON3BOACTBA aMMHUAKa U METaHOJIA.
2 | XuMud B CeILCKOM X03s1iicTBe. XHUMM3aIUsA CEILCKOTO XO3SHCTBA U 2 JIP 05, JIPO14 I1IK 1.2, Ho3nH
€€ HaIpaBJICHUS. MP 05,ITpy02, IIK 1.5 TH
Pactenus u mouyBa, MOYBEHHBIN MOTJIOMIAIONTUN KOMIUIEKC. Y 100peHUs [Ipy06
u ux kiaccudukanus. XUMHUECKHE CPEACTBA 3allUThl PAaCTECHUH.
OTtpunarenbHble MOCIEICTBUS MPUMEHEHUs MECTHIMI0B U Oopbda c
HUMHU. XUMH3AIHS )KUBOTHOBOJICTBA.
3 | Xumus u 3koy0rusi. XUMAYECKOE 3arpsi3HEHNE OKPYKAFOIIEH CpeIbl. 2 JIP 05, JIPO14 [IK 1.2, IloznH
Oxpana MP 05,ITpy02, IIK 1.5 TH
ruapocepbl OT XUMHUYECKOro 3arps3HeHus. OxpaHa TIOYBBI OT [Ipy06

XUMHYECKOIO 3arpsI3HEHUS.

Oxpana atMocdepbl 0T XUMUYecKoro 3arpsisHeHus. OxpaHa Quopsl U
dayHbl OT XUMHUYECKOTO 3arpsi3HEHHs. BHOTEXHONOTHS M TEHHas
UH)KEHEPHUS.
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HaumeHoBaHue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum Oo0bem Kon Kon Hanpasienust
pa3/1esioB U TeM AeATEJILHOCTH 00y4AIOIIHUXCS B o0pa3oBar. o0pa3oBar. BOCHUTATEIb
qacax pe3yJbTara pe3yJbTara HOIl padoTHI
dIroC COO | ®orocC Cno
4 | XumMusi U TOBCeAHEBHasl KM3Hb 4YejoBeKka. JlomamiHss anrTeka. 2 JIP 05, JIPO14 I1IK 1.2, Ho3unH
Moro1ye 1 YUCTALINE MP 05,11py02, IIK 1.5 TH
cpenctBa. CpenctBa O0prOBI ¢ OBITOBBIMH HacekoMbiMH. CpenctBa ITpy06
JUYHOW THTHUCHBI M KOCMETHKH. XHUMHUS W THIa. MapKUpOBKH
YITAKOBOK IMHIIEBBIX U TUTUCHHYECKHUX MPOJTYKTOB M YMCHHUE UX YUTATh.
5 | Dkoaorus ;Kkuauma. XuMHUA U TeHETHKA YeJI0BeKAa. 4 JIP 05, JIPO14 I1IK 1.2, Ho3nH
MP 05,1py02, I[IK 1.5 TH
[Tpy06
JlaGopaTopHbIie pabOThI -
[IpakTryeckue 3aHsATHS -
KonTtposnbHbie paboThI -
CamocrosTenbHast pabota o0ydyaroumxcs 2
[Touck nnpopmaruu B IHTepHETE O OXpaHE OKPYXKAIOIIEH CPEIIbI OT
XUMHYECKOTO 3arpsi3HEHHUS.
JuddepeHurpoBaHHbIi 3a4eT 2
Bcero: 351
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4. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI YYEBHOI'O TIPEJIMETA

TpeGoBaHusA K MUHMMAJIbHOMY MAaTEePHAJIbHO-TEXHMYECKOMY O0ecredeHn 0
Peanuzanus nporpaMMbl yueOHOTO IIpeiMeTa TpedyeT Haauuus y4eOHOro KabuHera
XUMUH; J1a00paTOpHUil — HE MTPELYCMOTPEHO.
O0opynoBaHue yueOHOro KabHHeTa:
- IMOCAJ0YHBIE MECTA 10 KOJIUYECTBY CTY/ICHTOB;
- pabouee MeCTo MpenoaaBaTes;
- KOMIUIEKT Y4eOHO — HATTISAHBIX TTOCOOMH « XUMUSY;
- MYJbTUMEANINHBIA KOMIIAKT — TUCK C KOMIUIEKTOM IPOTrpaMM ISl MOJAECPKKH
Kypca XUMHH;
- WHCTPYKIIMOHHBIEC KapThI JIsl TPOBEICHUS TAOOPATOPHBIX MPAKTHUECKUX PadOT;
- nabopaTtopHOe 000pyI0BaHUE;
- XUMUYECKHE PEaKTHUBBI.
- [IApPOCTEP>KHEBBIE MOJIENH.
TexHuyeckue cpeacTBa 00yyeHUs:
- KOMITBIOTEPHI C JIMLIEH3UOHHBIM ITPOrPaMMHBIM 00€CTIEYEHUEM U
MYJIbTUMEIHANPOEKTOD;
- npuntep HP Desk Jet;
- CKaHep;
- TrauIbMbI: TEXHUKA 0€30aCHOCTH MpU paboTe B XUMUYECKOH J1abopaTopuy;
(du3MKa XUMUYECKUE METO/Ibl aHAJIH3A,;
- yueOHbIe KHHO(DUIIbMBI: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH,
- TeXHHMKa 0€30MacHOCTU IIpH paboTe B XUMUYECKON JabopaTtopuun

NudpopmanuonHoe odecredeHue 00y4eHust

OCHOBHBIE HCTOYHUKH
Joist mpenogaBareJiei

1. ®enepanpubiii 3ak0H OT 29.11.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
®enepanuny. [Ipukaz MunucrepcTsa oopazoBanusi u Hayku PD ot 17.05.2012 No
413 «O6 yTtBepxkaeHUuU (DenepanibHOro TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeaHero (ITOJTHOT0) O0IIEro 00pa3oBaHMM).

2. Ilpukaz MunucrepctBa obOpazoBaHusi U Hayku P®D ot 29.12.2014 Ne 1645 «O
BHeceHnn u3MeHeHuit B Ilpukaz MwunuctepctBa obpazoBanus U Hayku PD or
17.05.2012 Ne 413 “O6 yrtBepxaeHuu ¢eaepaibHOro ToCyJIapCTBEHHOTO
00pa3oBaTeILHOTO CTaHIapTa CpeHEero (MOJHOTO) 0011Iero 00pa3oBaHus ».

3. IMucemo JlemapraMeHnTa rocyJapcTBEHHOMN MOJUTUKHU B cepe MOATOTOBKH paboynx
kaapoB u 1O MunoGpnayku Poccuu ot 17.03.2015 Ne 06-259 «PexomeHnanuu
M0 OpTaHM3AINH MOMyYEHUsI CPEAHETo 00IIero oopa3oBaHus B Mpeaeaax OCBOCHUS
o0pazoBaTeIbLHBIX MPOrpaMM CPeIHETo MpodecCUOHaTbHOT0 00pa3oBaHus Ha 6asze
OCHOBHOTO 00miero oOpa3oBaHusi ¢ yd4eToM TpeOoBaHui  (emepaabHbIX
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roCyapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB W MOJydaeMoil mpodeccun wiu
CHEUATBHOCTU CPEAHETO MPO(HECCUOHATEHOTO 00Pa30BaAHUSD.

Labpuenan O. C., Jlvicoga I'. . XumMus: KHUTA JJIA TpernoiaBaTens: y4ed.-MeTo 1.
rmocooue. — M., 2012.

Tabpuensn O. C. u op. Xumus 111 podeccruii U CrennarTbHOCTEH TEXHUIECKOTO
npoUIsI(3TEKTPOHHOE MPUIIOKEHHUE).

st cTyieHTOB

Labpuensn O. C., Ocmpoymos U. I'. Xumus misi npodeccuii U CrennaaTbHOCTEN
TEXHUYECKOTO Tpoduiiss: y4eOHHWK I CTYH. YUYPEeXKICHUU cpea. Tmpod.
obpazoBanus. — M., 2014.

l'abpuensn O. C., Ocmpoymos H. I., Ocmpoymosa E. E. u Op. Xumus nus
npodeccuil ¥ cerualbHOCTEN €CTeCTBEHHOHAYYHOTO MPOGUIIs: yUeOHUK ISl CTY/.
yupexJIeHu cpe. mpod. odpazoanus. — M., 2014.

l'abpuensn O. C., Ocmpoymos HU. I'. Xumus s npodeccuid U CrieluaaibHOCTEH
COIIMAJIbHO-DPKOHOMHYECKOTO M TyMaHUTapHOro mnpoduieil: yuyeOHUK I CTY/I.
yupexJIeHu cpe. mpod. odpazoanus. — M., 2014.

T'abpuenan O. C., Ocmpoymos U. I'., Cnaokos C. A., [{opogpeesa H.M. ITpakTukym:
yue0. mocodue It CTy/l. yUpexkIeHu cpel. mpod. oOpazoBanus. — M., 2014.
labpuenan O. C., Ocmpoymos HU. I'., Cnaoxoe C. A. Xumus: mnocodbue s
noaroroBku k EI'D: yueb. mocobue mig CTya. yupexaeHUd cped. mnpod.
oOpazoBanus. — M., 2014.

T'abpuenan O. C., Jlvicosa I'. I Xumus. TecTbl, 3alaud U YHOpaKHEHUS: yueO.
mocoowue I CTY. yUpexaeHu cpe. mpod. oopazoBanus. — M., 2014.

Epoxun 10. M., Kosanesa M. b. Xumus mna npodeccuid M CIenuaabHOCTEH
TEXHUYECKOTO U E€CTECTBEHHO-HAy4yHOro mnpoduieil: y4eOHMK I CTY..
yupexJIeHui cpe. mpod. odbpazoanus. — M., 2014.

Epoxun 0. M. Xumus: 3agaud U yopaxkHeHHs: ydeO. mocobue miis CTyj.
yupexJIeHui cpe. mpod. odbpazoanus. — M., 2014.

Epoxun FO.M. COOpHUK TECTOBBIX 33/JIaHMM MO XUMHUU: y4yeO. mocobue Ijsi CTy/I.
yupexJIeHui cpea. npod. oopazoBanus. — M., 2014

10.Epoxun FO. M., Kosanesa U. b. Xumus mis npodeccwii W CIeHAIbHOCTEH

TEXHUYECKOTO MpOouis. DIEKTPOHHBIN y4eOHO-METOAMYECKH KoMIUIeKc. — M.,

2014.

11.Cnaoxos C. A., Ocmpoymos U. I'., I'abpuensn O. C., Jlykvsanosa H. H. Xumus s

A

npodeccuil U CenuaaIbHOCTeH TEXHUUECKOTO MPOGUIs. DIEKTPOHHOE MPUIIOKEHUE

(aneKkTpoHHOE YUeOHOEe U3MaHKe) IS CTY/l. YUPEXKACHUM cpell. mpod. oOpa3oBaHusl.
— M., 2014.

HNuTepHeT-pecypcenl

www. pvg. mk. ru (omummuana «Ilokopu BopoObeBsI TOpEI»).
www. hemi. wallst. ru (O6pa3oBaTeNbHBIN CANT AJISI IIKOJIBHUKOB « XHMHUS ).
www. alhimikov. net (O6pa3oBaTebHBIN CAUT IJIs IIKOJIbHUKOB).
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www. chem. msu. su (DnekTpoHHas OMOIMOTEKA 10 XUMUH).

www. enauki. ru (MHTepHET-u3/1aHue JJis1 yuuTeneil « ECTeCTBEeHHbIC HAYKN ).
www. lseptember. ru (MmeToauueckas rasera «llepBoe ceHTIOps»).

www. hvsh. ru (kypHan «XuMuUs B IIIKOJIEY).

www. hij. ru (OkypHan «XuMUs U )KU3HBY).

WwWWw. chemistry-chemists. com (3JIeKTpOHHBIN )KypHaT « XUMHKH U XUMUSD).

©oOo~N O A

J]OHOJ'IHI/ITCJILHBIE HCTOYHHUKH

s mpenoaBarenen
1. http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost

Jns cTyieHToB. ... ..
1. CamoyuuTenb o XUMHH
https://himi4ka.ru/samouchitel-po-himii
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5. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOT'O
IHPEIMETA

HaunMeHoBaHue 00pa3oBaTe/IbHBIX
pesyiasTaroB ®I'OC COO
(nmpenmeTtHbIe pe3yabTaTsl — [IPY)

MeToabl OLIEHKH

Py 01. ChopmHupoBaHHOCTH
NPECTABICHUN O MECTE XUMHUU B
COBPEMEHHOW HAyYHOU KapTHHE MHPA;
IOHUMAaHWE POJIH XUMHUH B
dopMUpOBaHUU KPYro3opa
GYHKIIMOHATBHOU TPAMOTHOCTH
YEJIOBEKA JIUIS PEIICHHS] PAKTHICCKUX
3aja4

OrneHka KauecTBa NOJATOTOBKHU JIOKJIAJ0B,
OTBETOB Ha CEMHHapax;

aHaJIM3 MPaBUJILHOCTH PEIICHUS 3a/1a4 10
€CTEeCTBEHHOHAYYHOU IrPaMOTHOCTH

ITPy 02. Bnanenue
OCHOBOIIOJIAraloMMN XUMUYSCKUMU
MOHSITUAMU, TEOPUAMU, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE
[10JIb30BaHUE XMMHYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIUKOU

NHnuBuayanbHbid 1 PPOHTAIBHBINA OMIPOC
B XOJI€ ayAUTOPHBIX 3aHSATHUMN MO TEMAM;
TECTUPOBAHUE

IIPy 03. BrnasieHre OCHOBHBIMU
METOJaMU HayYHOTO TTO3HAHUS,
HCITOJIb3yEMBIMHA B XUMHUH
HaOJIFOJICHUEM, OTTHCAHUEM,
U3MEPECHHUEM, SKCTICPUMEHTOM; YMEHUE
00pabaTbIBaTh, OOBSICHATH PE3YJIbTATHI
MIPOBE/ICHHBIX OIBITOB M JICTIATh
BBIBOJIBI, TOTOBHOCTH U CITOCOOHOCTE
MPUMEHSITH METObI IIO3HAHUS TIPH
pEelIeHUH MPAKTUYCCKHUX 3a71a9

AHanu3 BBIIOJIHEHUS JIA00PaTOPHO-
MPAKTUYECKUX padOT

TPy 04. ChopMHpOBAaHHOCTH YMEHHUS
JaBaTh KOJMYECTBEHHBIC OIICHKU U
MPOU3BOIUTH PACUETHI 10 XUMUUECKUM
dbopmynam 1 ypaBHEHUSIM

AHanu3 BBITIOJHEHUSI PAacUeTOB Ha
HaX0KJIeHUE OTHOCUTEIILHOM
MOJICKYJIIPHOW MacChl, ONIPEACIICHUE
MacCOBOM JIOJIM XMMHYECKHUX IJIEMEHTOB B
CJIO’KHOM BEIIIECTBE, MAaCCOBOM JOJIN
PaCTBOPEHHOI'O BEILIECTBA

IIPy 0S. Biianenue npaBuinaMu TEXHUKH
0€30IaCHOCTH MPHU UCTIOIB30BAHUU
XUMHUYECKHUX BEIIECTB

AHanM3 BBITOJTHEHHS JIA00PATOPHBIX
paboT

TPy 06. ChbopMHupoBaHHOCTH
COOCTBEHHOM MO3UIIUU 110 OTHOIICHHUIO
K XUMHAYECKOU nH(pOpMaIu,
MOJTy9aeMOM U3 pa3HbIX UICTOUYHHUKOB

NunuBuyaibHBINA U (DPOHTAIIBHBIN OMPOC
B XOJI€ ayJAUTOPHBIX 3aHATHN IO TEMAM
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.

21,
22,
23.
24,
25,

IMpunoxenne 1

IIpumepHasi TeMAaTHKA MHAUBUAYAJbHBIX IPOEKTOB MO MPeAMeETYy

CoBpeMeHHbIE METOIbI 00€33apaKUBAHMS BOJIBI.

Hcrnonb30BaHuE N30TONOB B MPOMBIIIJIEHHOCTH U MEJIULIUHE.
PeHTreHoBCKOE U3ITyUYEHUE U €r0 UCIIOJIb30BAHUE B TEXHUKE U MEULIMHE.
OxpaHa OKpY’KaroIen cpeapl OT XUMHUECKOTO 3arps3HEHUS.
KonuyecTBeHHbIE XapaKTEPUCTUKH 3arps3HEHUS OKPYKAIOLIEN CpeIbl.
pPUMEHEHHUE TBEPJOTO U ra3o00pa3Horo okcuaa yriaeposa (IV).

3amura 030HOBOI'0 3KpaHa OT XUMHUYECKOTO 3arps3HEHUS.
['pyOoaucnepcHbIe CUCTEMBI, UX KIacCU(UKAIHS U UCTIOIB30BaHUE B
po(eCCHOHATLHOMN JEATETHHOCTH.

[IpumeHeHue CycrieH3uil U AMYJIbCUNA B CTPOUTEINIBCTBE.

MuHepaibl ¥ TOpHbIE TOPObI KAK OCHOBA JIUTOC(EPHI.

PactBOpbI BOKpyT Hac. TUIbI pacTBOPOB.

Boga kak peareHT u cpefa i XUMUYECKOT0 IIpoLecca.

CepHas KHCIIOTa — «XJ1€0 XUMUYECKON TPOMBIIIIEHHOCTHY.
Hcnonb3oBaHne MUHEPAIBbHBIX KUCIOT HA MPEANPUATUSIX PA3TUIHOTO
npodus.

OKcHJIBI M COJIM KaK CTPOUTENIbHBIE MAaTEPHUAIIBI.

Hcropus runca.

[ToBapeHHas COJIb KAK XMMHYECKOE ChIPhE.

MHoronaukuii KapOoHAT KalbIMs: B IPUPOE, B MPOMBIILIIEHHOCTH, B OBITY.
Peakiuu ropeHust Ha NPOU3BOJICTBE U B OBITY.

BupryanbHO€ MOAEIMPOBAaHUE XUMHYECKUX ITPOLIECCOB.

Ponp MeTanmioB B HCTOpUYM YENOBEYECKON IMBUIM3auu. Mcropus
OTEUECTBEHHOU YepHOU MeTauryprud. COBpeMEHHOE METallypruyeckoe
IPOU3BOJICTBO.

Ponb METaJIIOB M CIVIABOB B HAYYHO-TEXHUYECKOM IIPOrpeECCE.
Koppo3sust MmeTannoB 1 ciocoObl 3alIUTHI OT KOPPO3HH.

WueptHble uinu O01aropoAHble Tasbl.

Poxparomme coym — rajoreHsl.

HcTopust miBeACKOW CIUYKH.
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Ipunoxenue 2

Cunxponuszanus oopasoBarenbHbIX pe3ybTaToB PI'OC COO 1 ®I'0C CIIO

HaumenoBanue OK, IIK
corsiacio ®IrocC CI10

HaunmeHnoBanue JMYHOCTHBIX
pesyabTaros (JIP)
corjacao ®I'OC COO

HanmeHoBaHMe MeTanpeaMeTHBIX
(MP)
pe3yJabTaToB
coraacuo ®I'OC COO

OK 3. [Ipunumars peuieHus
B CTAQHJIAPTHBIX U
HECTAaHJAPTHBIX CUTYALUAX U
HECTH 3a HUX
OTBETCTBEHHOCTb.

JIP 01. ChopMUpOBaHHOCTH
POCCHIICKOM IrpakIaHCKOM
UJICHTUYHOCTH, TaTPUOTU3MA,
YBa)XKEHHUS K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTH TEPE]T
Ponunoii, ropaoctu 3a cBOi Kpai,
cBor Ponuny, npouuioe u
HACTOSI[EE MHOTOHAIMOHAILHOTO
Hapona Poccnn, yBaxenue
rOCy/IapCTBEHHBIX CUMBOJIOB
(rep0, ¢nar, ruMH).

JIP 02. ChopMUpOBaHHOCTD
rpak1aHCKOW MO3ULIUH KaK
AKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO O0IIEeCTBa,
OCO3HAIOIIIEr0 CBOU
KOHCTUTYIIMOHHBIC MPaBa U
00513aHHOCTH, YBA)XKAIOIIETO 3aKOH
Y TIPABOIIOPSAIOK, 0018 Jar0IIero
YYBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO
MPUHUMAIOIIETO TPAIUIIUOHHBIE
HallMOHAJIbHBIC U
o011e4yenoBeyecKue
T'YMaHUCTHYECKUE U
JIEMOKpPATUYECKHE IEHHOCTH

MP 07. YMeHHe caMOCTOATEIBHO
OIICHMBATh U IPUHUMATH PEIICHMS,
OTIPEICIISIONINE CTPATETUIO
MOBEJICHHUS, C YICTOM IPaKIaHCKUX
nu HpaBCTBeHHBIX HCHHOCTeﬁ

OK 4. OcymiecTBISTh MOUCK
U MCII0JIb30BaHMe
uHpopmaruu, HeoO0X0IUMOMN
U1 3P PEKTUBHOTO
BBITTOJTHEHHS
npodeccuoHaIbHBIX 33/ad,
PO ECCHOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHSI.

OK 5. Ucnonb3oBathb
UH(POPMAIIMOHHO-
KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH B
npodecCuOHATbHON
NeSITeTbHOCTH.

JIP 04. ChopMHUpOBaHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U 00IIECTBEHHOU
MIPAKTUKHU, OCHOBAHHOT'O Ha
Jajore KyJibTyp, a TAaKKe
pa3nu4HbIX (HOPM OOIECTBEHHOTO
CO3HaHUs1, OCO3HAHUE CBOETO
MecCTa B MOJIMKYJIbTYPHOM MHUDE

MP 04. T'oTOoBHOCTH U CHOCOOHOCTH
K CaMOCTOSTENbHON
MH(OPMaLlMOHHONIO3HABATEIbHOMN
JeSITeIbHOCTH, BIaIeHHE HaBbIKAMU
MOJTy4eHUST HE0OX 0 IMMOM
uHpOpMaILIUU U3 CIIOBApel pa3HbIX
TUIIOB, YMEHUE OPHUEHTUPOBATHCS B
Pas3INYHBIX UCTOYHUKAX
nHpOpPMALIHU, KPUTHIECKH
OLIEHUBATh U UHTEPIPETUPOBATH
MH(pOpPMaLIKIO, TOJTYy4aeMYI0 U3
Pa3IUYHBIX UCTOYHUKOB;

OK 6. Paborats B
KOJUIEKTHBE U KOMaHJIe,
s dexTrBHO 00IATHCS C

JIP 07. HaBblku cOTpyIHUYECTBA
CO CBEpCTHHUKAMU, JETbMHU
MJIAJIIIEr0 BO3pacTa, B3pOCIbIMU

MP 02. YMmeHne npogyKTUBHO
00IIaThECS U B3aUMOAEHCTBOBATEL B
ITPOLIECCE COBMECTHOM
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HaumenoBanue OK, IIK
coraacuo ®I'OC CIIO

HaunMeHoBaHHe JMYHOCTHBIX
pesyabtatos (JIP)
coraacuo ®I'oC COO

HaumeHoBaHHe MeTanpeaMeTHbBIX
(MP)
pe3yJibTaToB
coraacuo ®I'OC COO

KOJUJIEraMH, PYKOBOJICTBOM,
HOTPEOUTEIAMHU.

OK 7. bpatb Ha cebs
OTBETCTBEHHOCTH 32 paboTy
YJIEHOB KOMaH bl
(MOTYMHEHHBIX), 32
pe3yJIbTaT BBITOJIHEHUS
3aJaHU

B 00pa30BaTENIbHOM,
00I1IECTBEHHO I10JIC3HOM,
yueOHOMCCIIe10BaTENbCKOM,
IIPOEKTHOM U IPYTUX BUJAX
JESATEIIBHOCTH

JEeSITeTTbHOCTH, YIYUTHIBATH MO3UIIHA
JIPYTHX YYACTHUKOB JICATEIHHOCTH,
3¢ exTUBHO pa3penaTbh KOHPIUKTHI

OK 4. OcymiecTBiATh MOUCK
Y HCIIOJIb30BaHHE
uH(pOpMaIiK, HEOOXOAUMOM
1151 93¢ (HEKTUBHOTO
BBITIOJTHCHUS
npoQeCCUOHATBHBIX 33/1ad,
po(hecCHOHAILHOTO |
JMYHOCTHOTO PAa3BUTHUS

JIP 09. 'oTOBHOCTE K
CIIOCOOHOCTH K 00pa30BaHMIO, B
TOM YHCJIe CaMOOOPa30BaHUIO, HA
MPOTSHKECHUH BCCH KU3HU;
CO3HATEHHOE OTHOIIIEHHUE K
HETPEPBIBHOMY 00pa30BaHUIO KaK
YCJIOBHUIO YCIEIIHOMN
npodeccroHaIbHOMN
OOIECTBEHHON JeITCILHOCTH

MP 01. YMeHune caMoCTOATEIBHO
OTIPENIETIATH 1SN JACSITEIIbHOCTH U
COCTaBJIATH IIJIaHBI ACATCIBHOCTU,
CaMOCTOSITEIIBHO OCYIIECTBIIATD,
KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NIeITENIbHOCTD; UCIIOJIb30BaTh BCE
BO3MOJKHBIE PECYPCHI IJISt
JIOCTH)KEHHS IMOCTABJIEHHBIX LIeNIel U
peanu3aluy IIaHOB JACSTEIbHOCTH;
BBIOMpATh YCHEIIHbIE CTPATETUU B
pa3JII/I‘-IHI)IX CI/ITyaLII/I?IX

OK 2. Opranu3zoBbIBaTh
COOCTBEHHYIO JI€SITEILHOCTb,
BBIOUpATh TUIIOBBIE METO/IbI
Y CTIOCOOBI BBITTOJIHEHUS
npodeccuoHaNbHBIX 3a1a4,
OIICHUBATh UX

3¢ (HEeKTHBHOCTH U Ka4eCTBO.

JIP 13. Oco3HaHHBIi BEIOOD
Oynyieii npodeccuu u
BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX )KM3HCHHBIX
IJIAHOB; OTHOIIEHHE K
npodeccnoHaTBEHOM
NEeSTeIbHOCTH KaK BO3MOKHOCTH
y4acTus B PEIICHUU JINIHBIX,
OOIIIECTBEHHBIX,
TOCY/IapCTBCHHBIX,
OO0IIeHAIIMOHAIBHBIX MTPOOJIEM.
JIP 04. ChopMHUpOBaHHOCTH
MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 00IIeCTBEHHOU
MIPaKTUKH, OCHOBAaHHOTO Ha
JUAJIOTe KYJIBTYD, a TAKKE
pa3nu4HbIX (HOPM OOILECTBEHHOTO
CO3HaHMS, OCO3HAHKE CBOETO
MeECTa B MOJIUKYIETYPHOM MHUPE

MP 03. Bnagenue HaBbIKaMU
IM03HABaTEIILHOM,
yueOHOMCCIIeI0BATEIbCKON U
MPOEKTHOM €SI TEIBbHOCTH,
HaBBIKAMH pa3peIIeHUs MpooIieM;
CIIOCOOHOCTH U TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOJI0B
pelIeHus MPaKTUYECKHX 3aj1ad,
MIPUMEHEHHUIO PAa3JIMYHbBIX METOJ0OB
MMO3HAHUS

OK 5. Ucnonb3oBath
UH(POPMAIMOHHO-
KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH B
npodeCcCHOHATTbHON
NeSITeTbHOCTH.

JIP 14. ChopMHupOBaHHOCTH
9KOJIOTUYECKOI'0 MBIIUICHHUS,
TTOHUMAHUS BIIUSTHHS
COLIMAJIBHOOKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE
MIPUPOIHOMN U COLIMATIBHOM CPELBI;
MPHUOOpPETEHHUE OIBITA FKOJIOTO-
HaIpaBJIEHHOM JESITeIbHOCTU

MP 05. YMmeH#ne ucCIojib30BaTh
cpencTBa HHGOPMAITMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA
(manee - UKT) B pemiennu
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H
OpTraHU3aIMOHHBIX 33724 C
cobioieHreM TpedoBaHU
HPrOHOMUKHU, TEXHUKH
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HaumenoBanue OK, IIK
coraacuo ®I'OC CIIO

HaunMeHoBaHHe JMYHOCTHBIX
pesyabtatos (JIP)
coraacuo ®I'oC COO

HaumeHoBaHHe MeTanpeaMeTHbBIX
(MP)
pe3yJibTaToB
coraacuo ®I'OC COO

0€30MacHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBBIX
TUYECKUX HOPM, HOPM
MH(POPMALMOHHON 0€30MaCHOCTH
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Ipunoxenue 3

IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3yJbTaToB @PI'OC COO (mpeamMeTrHbIX) ¢

oOpaszoBareabHbiMH pe3yabTatamu PI'OC CIIO

(mpodeccroHanbHO-OpUEHTHPOBAHHAS B3aUMOCBSI3b 00111€00pa30BaTEILHOTO
npeaMera ¢ npodeccueii/crnenuaibHOCTHIO)

HaumenoBanue HaumeHoBaHue HaumenoBanue HaumenoBanue

o01menpogeccuoOHAIbHBIX npodeccuoHaIbLHbIX npeaMeTHbIX pa3aesioB/TemM u
AMCUUILIMH C moayaeid (MIK) c pe3yJIbTaToB pabouei
o0pa3oBaTeJIbHbIMHU oOpa3oBaTeJbHLIMH ®IrocC COoo, nporpamMmme 1o

pe3yJbTaTamu, pe3yJibTaTaMu, HMEKIIHX npeamMery

HMEKIIMMH B3aMMOCBSA3b | MMEIIUMH B3aUMOCBA3b | B3aUMOCBsA3b ¢ OP
¢ npeaMmeTHbiMu OP ¢ npeameTHbiMu OP ®1'OC CIIO

OI1.03 OcHOBbI ITPy 05. Bnanenue | ArperaTHble
BETEPUHAPUU U 300TUTHUEHBI [paBUiIaMu COCTOSIHUS
Ymers: TEXHUKHU BEILIECTBA.
-TOTOBUTh pacTBOpbI 6e3omacHoctu ripu | CMecu BELIECTB.
NEe3UH(DUIIPYIONTUX u HCII0JIb30BaHUU XUMHUS 3IEMEHTOB
MOIOILIUX CPEJCTB XUMHUYECKUX PactBopsI.
- obecrieunBaTh BELIECTB Knaccugukanus
ACENTUYECKUE YCIOBUS pacTBOpPOB.
paboTsl ¢ boMarepuazaMu MaccoBast nosst
3HaTh: PacTBOPEHHOIO
- SIIOBUTHIE, TOKCUYHBIC U BELIECTBA.
BpEHbIC BEILIECTBA, JlexapcTBa
HNOTEHLUAIbHYIO OIIACHOCTh
UX BO3JCHCTBUA Ha
OpPraHU3Mbl U HIKOCUCTEMBI
OI1.04. Oxpana Tpyzaa ITPy 0S. Bnanenue | Opranuueckue
Ymers: [paBUIaMu [IOJIUMEPBI
- BBUIBIIAATH ONAacHble U TEXHUKH XUMHS 3JIEMEHTOB
BpE/IHbIE 0€301acHOCTH MPH
IIPOU3BO/JICTBEHHBIE HCII0JIb30BaHUU
bakTopsI u XUMHUYECKHUX
COOTBETCTBYIOIINE UM BELIECTB
pHCKH, CBSI3aHHBIE c
NPOLUIBIMH,  HACTOSIIMMHU
WIH TJIAaHUPYEMBIMU

BUJAMHU POQecCuOHATbHON
JeSITeIbHOCTH
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MJIK.01 MeTtoasl
coJep:kaHuA co0aK U

yxoaa 3a HUMH

Ymersn:
- orbupaTh MpPoOOBI BOJIHI,
U3MEpSTh OCHOBHBIC

nmapaMeTpbl MHUKPOKJIMMATA
B IOMEIIEHUH UTA coDaK

- COCTaBIIAITH  PAIMOHBI
cOamaHCUPOBAHHOTO
MTUTAHUSI

Ipy 4
CdopmupoBaHHOCTH
YMEHUS 1aBaTh
KOJIMYECTBEHHBIC
OLICHKH U
IPOU3BOIUTH
pacyeTsl 1o
XUMHUYECKUM
dbopmynam u
YpaBHEHHSIM

CtpoeHue BelecTa
CMecH BEIIeCTB.
N3mepenne
BECIICCTB.
buonornyeckn
aKTUBHBIE BEILIECTBA.
benkmn.

Kupsr.

VYTIieBoanl.
Butamuubl

XUMUS B )KU3HHA
oO1IecTBa
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