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1. ACIIOPT PABOYEH MPOT'PAMMBbI YYEBHOH JUCIHUATIIMHBI
1.1 O6aacTs npuMeHeHHs padoyeii mMporpaMmbl

Pabouast mporpamMma y4eOHOM JMCUMIUIMHBI SIBISETCS YacThIO IPOrPaMMBbI IOJTOTOBKH
CHEIUATUCTOB cpenHero 3BeHa B cooTBercTBUM ¢ PI'OC mo cmemmanpHocTn CIIO 15.02.12
MoHTaX, TEXHHUECKOE 00CITy:)KHBAaHUE M PEMOHT IIPOMBIIICHHOIO 000pymoBaHus (110 OTPACIIAM)
(YpoBeHb IMOATOTOBKH 0a30BbIi).

1.2 Mecto yuyeoHoii qucuuniaunsl B ctpykrype IIICC3: npodpuiabHas qucuuninHa
00111e00pa30BaTEJIBLHOI0 IUKJIA.

1.3 I.Ie.]'lﬂ H 3aJa9Y4 JUCHHUILUIMHBI — Tpeﬁonaﬂnﬂ K pe3yjabTartaMm O0CBOCHUA
JUCHMIIJIMHBI.

B pe3ynbraTe ocBOoeHUs yUeOHOMH AUCIUITIMHBI 00yUYaIOMIUNCS T0JKEH YMETh

- OIIEpUPOBATH CIEAYIOIUMU XUMUYECKUMHU IMOHATUSMU: BELLIECTBO, XUMUYECKHI 3JIEMEHT,
aTOM, MOJIEKYJ1a, OTHOCUTEIIbHbIE aTOMHAs M MOJIEKYJIIpHAsl Macchl, MOH, aJJIOTPOINs, U30TOIbI,
XUMMYECKAs CBS3b, NIEKTPOOTPULIATEIBHOCTD, BAJIEHTHOCTD, CTENIEHb OKUCIIEHMS], MOJIb, MOJISIpHAs
Macca, MOJISIpHBI 00beM ra3000pa3HbIX BELIECTB, BEIIECTBA MOJEKYISPHOTO U HEMOJIEKYIISIPHOTO
CTPOEHUS, PACTBOPBI, JIEKTPOIUT U HEITEKTPOIIUT, HIIEKTPOJIUTHYECKAS] JUCCOLUALINS, OKUCIUTEID
U BOCCTaHOBUTEJb, OKHCICHME U BOCCTAHOBJICHHME, TEIJIOBON 3((eKT peakluu, CKOpPOCTh
XUMUYECKOHN peakiH, KaTalau3, XMMUYECKOe PaBHOBECHE, YITIEPOAHBIN CKeleT, (yHKIHOHAIbHAS
IpyIIa, N30MepHsl, TOMOJIOTHS,

- YCTaHABJIMBATh IPUYMHHO-CICACTBEHHYIO CBS3b MEXAY COACPKAHMEM 3aKOHOB
COXPAaHEHHUS MACChl BEIIECTB U MOCTOSIHCTBA COCTAaBA BEIIECTB U HAITMCAHHEM XUMHUYECKHUX (HOpMYyII
Y YpaBHEHMIA,

- YCTaHaBJIMBAaTh  3BOJIOLUOHHYIO  CYIIHOCTb  MEHJIEJIEEBCKOM U COBPEMEHHOM
dbopmynrpoBok nepuoaudeckoro 3akona [[.M.Menneneena;

- OOBACHATh (U3UYECKUH CMBICII CHMBOJUKM TEPHUOJUYECKON TaOIUIBI XUMHUYECKUX
anemeHToB JI.M1.MenneneeBa (HOMEpOB 3JI€MEHTa, TIEPUOJIA, TPYIIBI) U YCTaHABIUBATH MPUYHHHO-
CIIEICTBEHHYIO CBSI3b MEXKJy CTPOCHHEM aroMa M 3aKOHOMEPHOCTSIMM HW3MEHEHHUS CBOICTB
AJIEMEHTOB M 00pa30BaHHBIX MU BEILIECTB B IIEPHOIaX U TPYIIaX;

- YCTaHaBJIUBAaTh 3aBHUCHUMOCTb CBOMCTB XMMHMUYECKHX BEIIECTB OT CTPOEHHMS aTOMOB
00pa3yIoMX UX XUMHUYECKHX 3JIEMEHTOB,

- OOBACHATH 3aBUCHUMOCTb CBOWCTB BEILIECTB OT UX COCTAaBa M CTPOEHHS KPUCTAIUIMYECKUX
PELLIETOK;

- HUCII0JIb30BaTh B y4eOHOW U NMpodecCHOHANbHOM NesATeIbHOCTH XUMUYECKUE TEPMUHBI U
CHUMBOJIHKY,

- OTpa)kaTb COCTaB OPraHMYECKUX COECAMHEHUH ¢ MOMOIIbI0 XUMHUYECKHX (POpMYII;

- OTpa)kaTb XMMHUYECKUE TIPOLECCHI C IIOMOIIBIO YPABHEHNN XUMAYECKUX PEAKIINM;

- OOBSCHATH CYIIHOCTh XUMHUYECKHX IPOLIECCOB;

- YCTaHaBIMBaTh MPU3HAKK OOMIEr0 W pa3jiMyHOTO B THUIOJOTUU peaKkUui i
HEOPraHWYECKOW U OPraHU4eCKON XUMHH;

— COCTaBJISATh YPaBHEHHUS PEAKIMi C OMOIIBIO METO/Ia 3JIEKTPOHHOTO OajaHca;

- OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHYECKOW pPEaKIMM U TOJOKEHUS XUMHUYECKOTO
PaBHOBECHS OT pa3IMYHBIX (PaKTOPOB;

- BBIOJHATh XUMHYECKMH SKCIIEPUMEHT B IOJIHOM COOTBETCTBUM C IpaBUIIaAMH
0€30MacHOCTH;

- Ha0mogaTh, (UKCUPOBATH M OMNMCHIBATH PE3YJIbTAaThl IMPOBEAECHHOTO XHMUYECKOTI'O
DKCIEPHUMEHTA,
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- IPOBOJIUTH CAMOCTOSTENBHBI TOHMCK XHUMHYECKOH HHPOPMAIMH C HCIOIh30BAaHHEM
pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX M3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WutepHera);

- UCTIONb30BaTh KOMIBIOTEPHBIX TEXHOJOTUH Ui OOpaOOTKM W Tepenadyd XUMHUYECKOM
nH(OpPMALIMKU U e MPeJICTaBICHUS B pa3IUYHbIX hopMax;

- YCTaHABIMBAaTh 3aBUCHMOCTh MEXJy KadeCTBEHHOW M KOJMYECTBEHHOH CTOpPOHAMHU
XUMHYECKUX 0OBEKTOB U MPOLIECCOB;

- pemiaTh pacueTHbIE 3aJ]a4i [0 XUMUYECKUM (opMysiaM U YpaBHEHUSM;

- OOBACHATH XUMUYCCKHUE SIBJICHUS, TPOUCXOISIINE B IPUPO/IC, OBITY M Ha POU3BOICTBE;

- ONPEACTATh BO3MOXHOCTH TIPOTCKAHUS XHUMHYCCKHX TIPEBPAIICHHA B Pa3IAIHBIX
YCIIOBUSX;

- cOOJFO/IaTh TIPABHIIA YKOJIOTUYECKH TPAMOTHOTO ITOBEJICHISI B OKPYXKAIOIICH cpejie;

- OLICHWBATh BJIUSHUEC XHMHUYECKOTO 3arps3HEHHs OKPYXKAIOIIeH Cpelasl Ha OpTraHu3M
YeJIOBEKa U IPYrHe KUBBIE OPraHU3MEI,

- coOro1aTh mpaBuia 0€30MacHOTO OOPAIICHUS ¢ TOPIOYUMU M TOKCHYHBIMH BEIIECTBAMH,
1a00paTOPHBIM 000PYIOBaHHEM,

- MOJITOTaBJINBATh PACTBOPHI 33IaHHOM KOHIIEHTPAIIMHU B OBITY U Ha MPOU3BOJICTBE;

- KPUTHYECKU OIIEHUBATh JOCTOBEPHOCTh XUMHUYECKOW HWHGOpMAIMH, TOCTYyMAoMEeH U3
Pa3HbIX UCTOYHUKOB.

B pe3ynpTaTe ocBOeHUS yueOHOM NUCIUILIMHBI 00yYaIOIIUNCS JOKEH 3HATD!

- OMpeAeNeHHs CIEAYIONNX XUMHUECKUX MOHATUI: BEIIECTBO, XUMUYECKUH DIIEMEHT, aTOM,
MOJIEKYJa, OTHOCHUTENbHbIE aTOMHAas M MOJIEKYJISIpHAs MacChl, HMOH, aJJIOTPOMHs], H30TOIHI,
XUMHYECKas CBSI3b, AIEKTPOOTPULIATEIHHOCTh, BAJICHTHOCTh, CTENIEHh OKUCIICHHS], MOJIb, MOJISIpHAs
Macca, MOJISIpHBIM 00beM ra3000pa3HbIX BEIIECTB, BEUIECTBA MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO
CTPOEHUS, PACTBOPBI, JEKTPOIUT U HEITEKTPOJIUT, HIEKTPOJIUTHUECKAS] AUCCOLHALINS, OKUCIUTEh
U BOCCTAaHOBHUTEIIb, OKHCIICHHE U BOCCTAaHOBJICHHE, TEIJIOBOH OJ(PQPEKT peakiuH, CKOPOCTh
XUMHYECKON PEaKIMH, KaTallu3, XUMUYIECKOe PaBHOBECHE, YIIIEPOIHBIN CKelleT, ()YHKIIMOHATbHAS
IpyIIa, U30MEPHsI, TOMOJIOTHS,;

- 3aKOHBI COXPAHECHHS MACChI BEIIECTB M MIOCTOSTHCTBA COCTABA BEIICCTB,;

- XapaKTePUCTUKY DIIEMEHTOB MAaJbIX W OOJNBIIMX TEPHOJOB IO WX IOJOKCHUIO B
Ilepunoanueckoii cucreme JI.1.Menneneesa,

- XapaKTEpUCTUKY BAKHEUIIMX THUIIOB XHMHYECKUX CBS3€d U OTHOCHUTEIIBHOCTH JTOU
THUIIOJIOTUH,

— OCHOBHBIE TOJIOKCHHSI TEOPUU DICKTPOIUTUYECKON TUCCOLMAIMU U XapaKTEPUCTUKY B
CBETE 3TOH TEOPHH CBONCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIMHEHUIA,

- OCHOBHBIE TOJIOKEHHSI TEOPHH XUMUYECKOTO CTPOCHHSI OPraHWYECKUX COEAMHEHUU U
XapaKTEePUCTUKY B CBETE 3TOM TEOPHH CBONCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COCIMHEHUH;

- XapaKTepUCTHUKY COCTaBa, CTPOEHUS, CBOMCTB, MOJYYEHHS U MPUMEHEHHUS BaKHEMIINX
metaioB (1A u Il A rpynm, amoMuHMs, Kee3a U HEKOTOPBIX 0-3IEMEHTOB) U MX COCTHHCHHIA;

- XapaKTepUCTHUKY COCTaBa, CTPOEHUS, CBOMCTB, MOJYyYEHHS U NPUMEHEHHS BaKHEUIINX
memeraiuioB (VI A, VIIA, VIA rpymm, a takke a3ora u ¢ochopa, yriaepoaa U KpeMHHS,
BOJIOPOJ1a) M UX COCIMHEHUH;

- XapaKTePUCTUKY COCTaBa, CTPOCHUS, CBOMCTB, MOJYYCHHS M TPUMCHCHUS BaKHCUITHX
KJIaCCOB YIJIEBOJOPOIOB (AJIKAHOB, IMKIOAJIKAHOB, aJKEHOB, aJKHHOB, apeHOB) M HMX HauOoJliee
3HAYMMBIX B HAPOJHOXO3SMCTBCHHOM ILUIAHE MPEJCTABUTEIICH;

- XapaKTePUCTUKY COCTaBa, CTPOCHUS, CBOMUCTB, IMOJNyYEHHUS M MPUMEHECHUS BAKHEUITUX
MPEICTaBUTENICH KJIACCOB OPraHWYEeCKHX COCAMHEHUN: METAHOJNA M ITAHOJA, CIOXKHBIX 3(HpOB,
JKHPOB, MbUI, albJaeTu0B ((hopMalbACTHIOB U alleTalIbJCTHIa), KEeTOHOB (aleToHa), KapOOHOBBIX
KUCIOT (YKCYCHOH  KHCJIOTBI), MOHOcaxapuJoB (TJIFOKO3bI), jaucaxapunoB  (caxapossi),
noJiucaxapuoB (Kpaxmaiga ¥ IEJUTFOJIO3bI), aHWJINHA, aMHHOKHCJIOT, OCJIKOB, MCKYCCTBEHHBIX H

CHUHTCTUYCCKHX BOJIOKOH, Kay4yKOB, IJIaCTMAacC,
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— Ha3BaHUS OPraHUYCCKUX H3YUCHHBIX BCHICCTB IIO TpHBHaHLHOﬁ nJIn MG)I(,HYHapOILHOﬁ
HOMCHKIJIATypE,

- KJIaCCI/I(bI/IKaI_[I/IIO XUMHUYCCKHNX peaKI.IPII’I 0 pPa3jIMYHBIM MPHU3HAKaM: YHUCIY M COCTaBY
MNPOAYKTOB U PEArcHTOB, TCIIJIOBOMY Bq)(I)GKTy, HaIIpaBJICHUIO, (1)8.36, HaJIMYUIO KaTalu3aTopa,
W3MEHCHMIO CTEIICHEH OKUCIICHUS JJICMCHTOB, 06pa3y}oumx BCIIIECTBA,

- KJ'IaCCI/I(bI/IKaI_II/IIO BCHICCTB U IPOLUECCOB C TOYKHU 3PCHUA OKHCIICHHUA-BOCCTAHOBJICHHA.

OcBoeHue conepkaHusi y4eOHOM AUCHMIUIMHBI «XUMUS» OOECHeurBaeT JIOCTHKEHUE
CTYACHTAMHU CJEAYIOIINX PE3ylIbTaTOB!

JIMYHOCTHBIX:

— YYBCTBO FOPJIOCTU M YB)KECHUSI K UCTOPUU U JOCTHKEHHUSIM OTEUECTBEHHOM XMMHUYECKOMN
HAyKW; XUMHUYECKH TPaMOTHOE IMOBEJCHHE B MPO(ECCHOHATBHON NEATEIHHOCTH W B OBITY NpH
oOpallleHuU ¢ XUMUYECKMMHU BEILIECTBAMH, MaTepuallaMu U MPOLIECCaMU;

— FOTOBHOCTH K TPOJIOJDKCHUIO 00pa30BaHUsl U MOBBIIICHUS KBATH(UKAIUN B M30paHHOM
npo(eCCHOHATBLHON AEATEIILHOCTH U 0OBbEKTUBHOE OCO3HAHHE POJIM XUMHUYECKHX KOMIIETECHIMH B
3TOM;

— YMEHHUE HCII0Jb30BaTh JOCTUKEHHMSI COBPEMEHHON XMMHMUYECKONM HAYKH M XUMHUYECKUX
TEXHOJIOTUH Ml TIOBBIMIEHUS] COOCTBEHHOI'O HWHTEJUIEKTYaJIbHOTO Pa3BUTHS BbIOpaHHOM
po(ecCUOHATILHOMN 1S TeIbHOCTH;

MeTanpeIMeTHbIX:

— HCHOJB30BAHUE PA3JIUYHBIX BHJAOB [I03HABATEIbHOM JIEATEIBHOCTH U OCHOBHBIX
UHTEJUICKTYaJIbHBIX oOmeparuii (MOCTaHOBKM 3afa4d, (HOpMYJIMPOBAHHS THIIOTE3, aHAIHM3a M
CHUHTE3a, CpaBHEHUs, 0000IIeHNUs, CUCTEMAaTU3alliH, BBISBICHUSI IPUUYMHHO-CIIEICTBEHHBIX CBSI3EH,
MOWCKa aHAJIOroB, (POPMYJIUPOBAHUS BBIBOJOB) VIS PEIICHUS MOCTABICHHON 3a1a4yM, MPUMEHEHHE
OCHOBHBIX METOJIOB MO3HaHUsI (HAOIIOICHHS, HAYYHOTO KCIIEPUMEHTA) ISl U3YyUYCHHUS Pa3IUIHBIX
CTOPOH XHUMHYECKUX OOBEKTOB U TMPOILIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAUMOCTh
CTaJIKUBAThCS B MPOEeCCUOHANBHOI cdepe;

— HUCHOJIb30BaHUE PA3IUYHBIX HMCTOYHHMKOB Ul IOJY4YEHHUS XUMHMUYECKON HHpopmaluy,
YMEHHUE OLIEHUTH €€ IOCTOBEPHOCTH ISl JOCTIKEHHS XOPOUINX PE3YyJIbTAaTOB B PO (PECCHOHATBHOMN
chepe;

NpeIMeTHBIX:

— cOPMHUPOBAHHOCTH MPEJICTABICHUI O MECTe XMMHH B COBPEMEHHOW HAy4YHOU KapTHUHE
MUpa, TOHUMAHHE POJM XUMHUU B (POPMUPOBaHMU Kpyro3opa U (PyHKIHOHAIBHOW I'PaMOTHOCTH
YeJI0BEKa Ul PELICHUs IPAKTUUECKUX 3a/1ay,;

— BJIAJICHHE OCHOBOIOJIATAIOIIMMU XWMHUUYECKUMU MOHSTHUAMHM, TEOPHSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSAMH; YBEPEHHOE MOJIb30BAHNE XUMUUYECKOU TEPMUHOJIOTHEN U CUMBOJIMKOM;

— BJIaJICHHE OCHOBHBIMM METOJAaMU HAYYHOTO MO3HAHHUS, HCIOJIb3yEMbBIMU B XHMUHU:
HAOIOICHHEeM, OMUCAHMEM, H3MEPEHHEM, JKCIIEpUMEHTOM; yMeHue oOpalaThiBaTh, OOBACHATH
pe3yapTaThl MPOBEJCHHBIX OIMBITOB M JI€NaTh BBIBOJbI, TOTOBHOCTb U CIHOCOOHOCTh MPUMEHSITh
METO/bI TIO3HAHMS IIPY PEIICHUH MPAKTUYECKUX 3a/1a4;

— c(hopMHPOBAHHOCTh YMEHUS J]aBaTh KOJMYECTBEHHbIE OLIEHKH U MTPOU3BOAUTH PACUETHI 110
XUMHUYECKUM (popMyriaM U YpaBHEHUSIM;

— BJIQJICHHUE MTPaBUJIAMU TEXHUKU 0€30IIaCHOCTH MPHU UCIOIb30BaHUN XUMUYECKHUX BEIIECTB;

— c(OPMUPOBAHHOCTH COOCTBEHHOW MO3UIINYU 110 OTHOIIEHUIO K XUMUYECKONH MH(POpMaIINH,
MIOJIYy4a€MOU U3 Pa3HbIX UCTOYHHUKOB.



2. CTPYKTYPA U COAEP)KAHUE YYEFHOM JUCIHHUILJIUHBI

Buj yueOHoil padoThI

O0BbeM yacoB

MaxkcumasibHasi yueOHasi Harpy3Ka (Bcero) 122
O0s3aTeIbHASI AyANTOPHAS yueOHast HArpy3Ka (Bcero) 122
B TOM YHCJIE:

nabopaTopHbIe PaOOTHI 20

MPAKTUYCCKUC 3aHATUSA

KOHTpOJIbHAsI paboTa

KYPCOBOW NMPOEKT

CamocTosiTe1bHasi paGoTa o6y4aromerocsi (Bcero)

ITpomesxyrounas arrecranusi: B popme quddepeHnnpoBaHHOTO 3a4eTa, Ipyrue GOpMbl KOHTPOJIS




2.1 TemaTH4eCcKHii IVIAH U cojiepKaAHUE YUeOHOI JMCIMIUIMHbI XUMHS

KoJsnyecTBo yacoB
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Pazen 1 O0mas 1 HeopraHuieckasi XuMust 66 10J1IP
Tema 1.1 Xumusi — HayKa 0 BelecTBax 6 3HaTh. OMpPEACNICHUS]  CICAYIOIMX  XHMHUYECKHUX
1. Beenenne. CoctaB BeniecTsa. [3MepeHne BemniecTsa. 21 MOHSTHUIA. BEIIECTBO, XUMHYECKHUH DJEMEHT, aTOM, 1
2. ArperaTHble cocTosiHUs BeulecTBa. CMecH BEIecTB. 21 MOJIEKyYJIa, OTHOCHUTEIIbHBIE aToOMHast u 1
MOJICKYJISIpHAsi ~ MacChl, aUIOTPOMNHs, H30TOIbI,
XUMHYECKasi CBS3b, BAJICHTHOCTb, MOJIb, MOJISIPHAs
Macca, MOJIIpHBIH 00BEM TIa3000pa3HBIX BELIECTB,
BEII[ECTBA; 3aKOHBI COXPAaHEHHs MacChl BEIIECTB U
ITOCTOSIHCTBA COCTaBa BEIECTB.
YMeTh: onepupoBaTh CIEAYIOIIUMH XUMHUIECKUMH
MTOHSTHSMH. BENECTBO, XMMHUYECKHIA DIIEMEHT, aTOM,
. MOJICKYJIa, OTHOCUTEIIbHBIC aTOMHAs U
PacueTrHble 3aa4u HA HAXOXKIECHHE OTHOCHTEIbHOM
o . MOJIEKYJISIPHAS. MAcChl, aJUIOTPOIIHS], H30TOIIBI,
3. MOJICKYJISIPHOM MacChl, OTIPECIICHUEe MacCOBOM JTOJIH 2T 1

XUMHYCCKHUX 3JIEMEHTOB B CJIOKHOM BCIICCTBE.

XUMHYECKasi CBSI3b, BAJICHTHOCTh, MOJIb, MOJISIpHAS
Macca, MOJISIpHbI 00beM Ia3000pa3HbIX BEILECTB;
YCTaHaBJIMBATh MPUYHHHO-CIICICTBEHHYIO CBSA3b
MEX]Ly COJEpKaHUEM 3aKOHOB COXPAHEHHUS MacChl
BEILECTB U [TOCTOSHCTBA COCTaBa BELIECTB U
HalMCaHWeM XHMHUUYECKUX (OPMYIT U ypaBHEHHIA;
HCIIONb30BaTh B y4eOHOH U MpodecCHOHAIBHON
JACATCIIBHOCTH XUMHUYECCKUEC TepMI/IHbI )51 CI/IMBOJ’II/IKy;
peU_laTb pacquHble 3a1a4H4 110 XUMHYCCKHUM




(dhopmynaM U ypaBHEHHSIM; TIPOBOIUTH
CaMOCTOSITENIbHBIH MOUCK XUMHUYECKO# nHpopMarmu
C UCTIOJIb30BaHUEM PA3THYHBIX HCTOUHUKOB
(Hay4HO-MOMYJISIPHBIX U3/IaHUH, KOMIIBIOTEPHBIX 0a3
JIAHHBIX, PECYPCOB HHTEPHETA); UCTIOIb30BATh
KOMIIBIOTEPHBIX TEXHOJIOTUH 1715t 00paboTKU 1
nepenayy XMMUYECKO HH(POPMAIIMH U ee
NpeCTaBIeHHs B Pa3INUHbIX PopMax;
YCTaHaBJIMBATh 3aBUCUMOCTb MEKy Ka4YeCTBEHHOH 1
KOJIMYECTBEHHOH CTOPOHAMU XHUMHYECKUX 0OBEKTOB
U TIPOLIECCOB; OOBSICHIATH XUMHUICCKHE SIBICHHUS,
MIPOHCXOJISIINE B TIPUPOAE, OBITY U HA
IIPOM3BOJICTBE; OOBSACHATH CYIIHOCTh XUMHUYECKHX
HPOLIECCOB; UCHOJIB30BATh KOMIIBIOTEPHBIX
TEXHOJIOT U1 J1s1 00pabOTKU U Mepenadn
XUMHYECKOH HHOPMALIMHU U €€ TIPEICTABICHUS B
paznuuHbIX pOopMax; yCTaHABIUBATH 3aBUCUMOCTh
MEX/ly Ka4eCTBEHHOH U KOJMYECTBEHHOH CTOPOHAMHU
XMMHYECKUX 0OBEKTOB U MPOIIECCOB; KPUTUYECKH
OLCHUBATb NOCTOBEPHOCTH XUMUYECKOH
MH(POPMALMH, TOCTYNAIOLIEH U3 Pa3HbIX
MCTOYHHKOB.

Tema 1.2 [leproanyeckuii 3aK0H H NEPUOAMUECKAS] CHCTEMA
xumMnyeckux 3jeMeHToB J[I.M.MenaeneeBa. CTpoeHHe aToma.

4,

Iepuoauyecknii 3akon JI.M. Menneneesa. CrpoeHue
aToma. CocTaBlIeHHE IEKTPOHHBIX KOH(Urypanuii
aTOMOB XMMHUUYECKHX DJIEMEHTOB.

2T

CoBpeMeHHast HOpMYIIUPOBKA MEPHOINIECCKOTO 3aKOHA.
3HaueHMe MePUOTUUECKOTO 3aKOHA U TIEPUOTUUECKOT
CHCTEMbI XUMUYEeCKUX 3seMeHToB [1.11. Menneneesa mis
Pa3BUTHS HAYKN M IOHUMaHMSI XMMUYECKOH KapTUHBI
MHpa.

2T

3HATh. XapaKTEPUCTHKY JIEMEHTOB MaJIbIX U
0O0JIBILIMX TIEPUOOB IO UX MOJIOKEHHIO B
nepuoandeckoit cucteme .M. Menneneesa.
YMeTs: ycTaHaBIHMBaTh YBONIONUOHHYIO CYIIHOCTH
MEH/ICJICEBCKOW M COBPEMEHHOM (hOPMYITHPOBOK
nepuoauueckoro 3akona JI.11. Menneneesa;
OOBSACHATD PUBHUESCKHIA CMBICT CHMBOJIUKH
nepnounqecxoifl Ta6J’ll/llel XUMHYCCKHX DJICMECHTOB
JI.U. MenzeneeBa (HOMEpPOB 2JIeMEHTa, TIEPHO/IA,
TPYIIIBL) U YCTAHABINBATH MPHYMHHO-CIICACTBEHHYIO
CBSI3b MEXKJY CTPOCHHEM aToMa U
3aKOHOMEPHOCTSIMH M3MEHEHHUS CBOWCTB 3JIEMEHTOB




¥ 00pa30BaHHBIX MU BEILIECTB B IEPUOJIAX
TpyIIax; yCTaHaBIMBaTh 3aBUCHMOCTH CBOMCTB
XMMHYECKHX BEIIECTB OT CTPOCHHUS aTOMOB
00pa3yronmx UX XUMHYECKUX IEMEHTOB; OTPAXATh
XMMHYECKHE ITPOLECCHI C TOMOIIBIO YpaBHEHHH
XMUMHUYECKHX PEAKIHi; OOBACHATH CYHIHOCTh
XMMHYECKHUX ITPOIIECCOB.

Tema 1.3 CTpoenue BelecTBa 4 3HaTh. XapaKTePHCTHKY BAXKHEHIIINX TUIIOB
6 INonsiTue o xuMudeckoit csa3u. KoBaneHTHas o XMMHYECKHX CBS3CH U OTHOCUTEIBHOCTD STOM
) XUMHuecKas cBsA3b. MoOHHas XMMUUECKas CBA3b. THIIOJIOTUH.
YMeTh: 00BSCHSITH 3aBHCUMOCTEH CBOICTB BEIIECTB

Meraumyeckas XMMH4ecKas cBsi3b. BogopoHas

7. 21 OT UX COCTaBa M CTPOEHHS KPUCTATIIMYECKUX

XuMHUecKas cBs3b. KomruiekcooOpasoBanue.

PELIETOK.
Tema 1.4 [IlucnepcHble cHCTEMBI 2 3HaTh: KJIaCCU(PUKALUIO AUCTIEPCHBIX CHCTEM B
3aBHCHMOCTH OT arperaTHOro COCTOSHHS
JIMCTIEPCHOHHOI Cpelibl U MCTIepCHOM (asbl, a Takxke
10 pa3Mepy UX YaCTHIl; 3HaUCHNE JUCIEPCHBIX
[oHsATHE O MUCTIEPCHBIX CUCTEeMax. 3HauYeHUE CHCTeMax >KUBOW M HEXHUBOM MPUPOIE U
8. JIUCTIEPCHBIX CUCTEM JKHBOIl M HEXKUBOU MPUPOAE U 2T TIPAKTUYECKOI KI3HU YellOBEKa.

MIPaKTHYECKOM )KU3HHU YETOBEKa. YMeTh: onepupoBaTh CIEAYIOIUMH XUMHUYECKUMH
MOHATHAMU: JucnepcHas (a3a, AUCIepcuoHHas
cpena, rpy0oJuCIepCHbIe U TOHKOJUCIIEPCHBIE
CHCTEMBI, KOaryJsiiusi.

Tema 1.5. XumMuueckue peakuun 6 3HaTbh: ONPEEICHNUS CIEAYIOMINX XUMHYECKUX
9. Knaccuduxanus XMMIYECKUX PEaKIuit 21 HOHSTHIH: TEIIOBOH d(eKT peakuu, CKopocTh
10 CKOpOCTh XMMHUYECKHX peakiuid. OOpaTuMocTh o XUMHMYECKON peaKluy, KaTannus, XUMH4ecKoe
" | XMMHYECKHX peakiuii. XuMHueckoe paBHOBECHE. paBHOBECHE; KIACCU(PUKALNIO XUMUYECKUX PEaKIHil

10 Pa3IUYHBIM NIPU3HAKAM: YHUCITy U COCTaBY
HPOJYKTOB M PEareHTOB, TEIJIOBOMY 3D (EKTY,
HaIpaBlIeHUIO, (ha3e, HATHUMIO KaTaIu3aTopa,

11. Pemenue 3amgau. 21 U3MEHEHUIO CTEIICHEH OKHMCIICHHS 2JIEMEHTOB,

00pa3yronyx BelecTsa.
YMeTh: ONepHpOBaTh CICAYIOIMMHA XUMUYECKUMU
MOHATHAMH: TEIJIOBOH 3 deKT peakiiu, CKOPOCTh
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XUMUYECKOU peaKiiu, KaTalliu3, XHMHYECKOe
paBHOBeECHE; OOBSCHSATH CYIIHOCTh XMMHUYECKUX
MPOLIECCOB; OOBSICHSITH 3aBHCUMOCTH CKOPOCTH
XUMHYECKOH PeaKkiuy U MOJIOKEHUS XUMUYECKOTO
paBHOBECHS OT Pa3IMYHbIX (HaKTOPOB; OIPEICISATH
BO3MOYHOCTH MPOTEKAHUS XUMHIECKHUX
NPEBPAIEHUH B Pa3IMYHbIX YCIOBHUSIX; PeliaTh
pacyeTHbIe 3a/1a4u.

Tema 1.6. OcHOBHBIE KJIACCHI HEOPTrAHUYECKUX COETMHEHMIT H

3HaTh: OCHOBHBIC KJIACCHI HCOpraHnv4eCKux

HX CBOMCTBa 12 e COCIMHEHUH U MX XapaKTePUCTHKY. CBOWMCTBA,
12. | Oxcujpl M X CBOMCTBA. 21 MOTy4eHNE U IPUMEHEHHUE; TEHETUYECKYIO CBA3b 1
13. OcCHOBaHHS U UX CBOMCTBA. 27 MEXy KJaccaMHl HEOPTaHHUYECKUX COSINHEHHH. 1
14. KucnaoTe! 1 ux cBoMCTBa. 21 YMeTbh: 0TpakaTh XUMHYECKUE TTPOLIECCHI C 1
15. | Conu u ux cBOiiCTBA. 2T IIOMOIIBIO YPaBHEHUI XUMHUUECKUX PEaKIIN; 1
16. I'eneTnueckas cBs3b MEXAY KIIaCCAMU HEOPraHUUYECKHUX o7 OOBACHATH CYIIHOCT XI’VIMH%CKHX IIPOLECCOB; 1
COEIMHEHUI. BBINOJIHATh XMMUYECKUH 3KCIIEPUMEHT B ITOJTHOM
COOTBETCTBUH C IpaBUiIaMy O€30M1aCHOCTH;
HabIr0aTh, PUKCHPOBATH M OMHUCHIBATD PE3YIITATHI
17 Jlabopamopnas paboma Ne 1. CBoiicTBa K1accoB 2 27IP IIPOBEJICHHOIO0 XMMUYECKOI0 KCIIEPUMEHTA, 2
" | HEOPraHMYIECKUX COEMHEHNUH. co0I0AaTh paBuia 6€30MacHOro OOpaleHus ¢
TOPIOYMMU M TOKCHYHBIMH BEIIECTBAMH,
11a00paTOpHBIM 000PYJOBAaHHUEM.
Tema 1.7. PacTBopsbI. DJIEKTPOJINTHYECKAS TUCCONMAIINS. 12 4J1P 3HaTh: ONPECICHHS CIEAYIOMINX XUMHUECKUX
18. | Ilonsrue o pactBopax. KoHIleHTparms pacTBOpOB. 21 MIOHATHHN: PacTBOPBI, HOH, 3JIEKTPOIIUT U 1
19. Pemrenue 3a1a4 Ha HaX0XACHUE MAaCCOBOM JI0JIN o HE3JICKTPOJIUT, SICKTPOIUTHICCKA HHCCOHI/IaHHﬂ;U 1
PacTBOPEHHOT'O BEIIECTBA. OCHOBHBIE ITOJIOXKECHHSI TEOPUH AIICKTPOIUTHYECKON
Teopust IIMEKTPOIUTHYECKOMN IUCCOIHALIHH. JIICCOLMANNY U XapaKTEPHCTUKY B CBETE 3TOU
20. | Auccoumarms Bozabl. Bogopoausiit nokasarens. Cpena 2t TCOPHH CBOICTB OCHOBHBIX KIIACCOB HEOPraHMYECKHX 1
BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB. COEIMHEHUH.
21 Peakunu oOMeHa B BOJHBIX pacTBOpax 3JIEKTPOJIUTOB. o YMeTh: 0nepupoBaTh CIEAYIOIMMHE XUMUYECKUMU 1
I'uaposn3 kak 0OMEHHBIH Mpoliecc. TIOHATUSAMHU: PACTBOPBI, HOH, JJIEKTPOJIUT U
22. | Jlabopamopnas paboma Ne 2. Peakiiiu HOHHOTO OOMeHa. 2 2JIP HCOIICKTPOIIHT, SJICKTPOIUTHICCKAs TUCCOHATIS,
23. | Jlabopamopnas paboma Ne 3. T'unponus coneit. 2JIP POIIATD PACHCTHBIC 3AMHH 1 HOATOTABIMBATS

PacTBOPbI 33JAHHOI KOHLIGHTPALMH B OBITY M Ha
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MPOM3BOJICTBE; OTPAXKATH XHMHUYECKHE TPOLIECCHI C
MTOMOIIIBIO YPaBHEHUH XUMUYECKUX PEaKIni;
OOBSICHATD CYIHOCTh XUMHYIECKUX MPOIECCOB;
BBIMOJIHSATH XUMUYECKU T IKCIEPUMEHT B OJIHOM
COOTBETCTBHH C NpaBHIaMK O€30MaCHOCTH;
HabJIr01aTh, UKCHPOBATH M OMKCHIBATH PE3YJILTATHI
MPOBEICHHOTO XHMHYECKOT0 IKCIICPHMEHTA,
co0uTro1aTh mpaBuiia 6e30MacHOro OOpaleHus ¢
TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMH,
71a00paTOPHBIM 000PYIOBAHHEM.

Tema 1.8. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIUU 6 2JIP 3HaTh: ONPEEIICHUS CICAYIOIINX XUMHYECKUX
24 OKHCITUTEIbHO-BOCCTAHOBUTENBHBIE Peakiiu. MeTon o HOHSTHH: JJIEKTPOOTPULIATEIBHOCTD, CTEIICHb 1
9JICKTPOHHOTO OasaHca. OKHCIIEHUSI, OKHCIIUTENb U BOCCTAHOBHUTEIb,
o5, DIIEKTPOJIM3 PACIIABOB ¥ BOJIHBIX PACTBOPOB - OKHCIICHHE M BOCCTaHOBJICHHE; KIIACCU(DUKALIUIO 1
JIEKTPOJIMTOB. BEILECTB U MPOLIECCOB C TOUKHU 3PESHHS] OKHCIICHUSI-
BOCCTaHOBJICHUSI.
YMeTb: OnepupoBaTh CIEAYIONMMH XHMUYECKUMU
HOHATHSMH: 3JIEKTPOOTPHLATEILHOCTD, CTEIEHb
OKHCIICHUSI, OKHCIIUTENb M BOCCTAHOBHUTEIb,
OKHCIICHUE M BOCCTaHOBIICHHE; COCTABIISTh
aBHEHMS peaklnil ¢ MOMOIBIO METOIa
26. JlaGopamopnas patoma e 4. OxucurenHo- 2 2J1P leEI)CKTPOHHOFI’“O OaraHca; BBIIOIHATH XUMHYECKUI 2
BOCCTQHOBUTENIbHbIC PEAKIMH.
IKCIIEPUMEHT B TIOJJHOM COOTBETCTBHH C PABUIIAMH
6e3omacHOCTH; HAOIaaTh, PUKCHPOBATH U
OIHUCBIBATh PE3YJIBTAThI IPOBEICHHOTO XUMHUUYECKOTO
9KCIIEPUMEHTA; COOIII0IaTh MpaBmiia 6e30MacHOro
oOpaleHus ¢ TOPIOYUMU U TOKCHYHBIMH
BEILIECTBAMH, JTaOOPATOPHBIM 000PYJOBAHHEM.
Tema 1.9. Xumus 31eMeHTOB 14 3HaTh: XapaKTePUCTUKY COCTaBa, CTPOCHUS, CBOICTB,
27 O6m1as xapakTepHCTUKa MeTaIoB. O0mue crocoos! o MOJIy<IeHHs U IPUMCHEHHUS BaykHeHInx Metamios (la 1
' | noxy4eHust MetajuioB. Kopposust MeTasmios. u || a rpyrm, amoMuHs, Kene3a i HeKOTopsIx d-
28. | lllenoyHele U LIENOYHO3EMENbHbBIE METAILIEL. 21 5JIEMEHTOB) U HX COCIMHEHNH; XapaKTEPHCTHKY 1
AmmomMuHu# 1 ero coeauHenus. JKene3o u ero COCTaBa, CTPOECHMS, CBOMCTB, IOJYy4EHUS U
29. COEIUHEHUS. 2r npumeHenust Baxueiimunx nemerawios (VI a, Vlla, 1
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30.

OO0u1as XxapakTepucTuKa HeMeTauioB. Bogopoa.
Bbrnaroposansie ra3sl.

2T

3L

lanorensl. Cepa 1 ee COCTUHEHHSI.

2T

32.

Asot u docdop. Yriepoa U KpeMHHIL.

2T

33.

3aueTHOE 3aHsATHE 110 001Iel U HeOPraHUUECKON XUMUU

2T

Vla rpynm, a taxke a3ota u ¢pocdopa, yriiepona u
KPEMHHUSI, BOJOPO/IA) U MX COEIMHEHHH.

YMeTh: ycTaHaBIUBaTh 3aBUCHMOCTH CBOWCTB
XUMHYECKUX BELIECTB OT CTPOCHHUS aTOMOB
00pa3yrouX UX XUMUYECKHX JIEMEHTOB,;
UCIIOJIb30BaTh B yueOHOU U IpodeccnoHaIbHOi
JIeATENbHOCTH XUMUYECKHE TEPMHUHBI U CHMBOJIHKY;
OTpaXkaTh XMMUYECKHE MPOIECCHI C MOMOIIBIO
YpaBHEHHI XUMUYECKUX peaKiunil; 00bICHSITH
CYIIHOCTh XUMHYECKUX MTPOLIECCOB; COCTABIISITh
YpaBHEHHS PEaKIMii ¢ TOMOIIBIO METO/Ia
3JIEKTPOHHOTO OasaHca; MPOBOANTH
CaMOCTOSITEIIbHBIH MTOMCK XUMHYECKOH HH(pOpMALH
C MCIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB
(Hay4HO-TIOMYJISIPHBIX U3JaHNH, KOMIIBIOTEPHBIX 0a3
JIAHHBIX, PECYPCOB MHTEPHETA); UCTIOJIb30BATh
KOMIIBIOTEPHBIX TEXHOJOTHIT 151 00pabOTKH U
nepeayn XUMHIECKO# HH(pOpManuy U ee
NpeJCTaBJICHHs B PAa3IMUHbIX (hopMax; coOI0IaTh
HpaBHjIa YKOJIOTHUECKH TPAMOTHOTO MOBEACHHS B
OKpY’Kalolllel cpefie; OLIeHUBATh BIUSHUE
XMMHYECKOT0 3arps3HEHUs] OKPYXKAIOIIeH cpebl Ha
OpraHM3M 4YeJIOBeKa M APYTUE KHUBBIC OPraHU3MBbI;
KPUTHYECKHU OLICHUBATH JOCTOBEPHOCTH XMMHYECKO
uH(OpMaLUH, MOCTYNAIOMISH 13 Pa3HBIX
HUCTOYHHMKOB.

Paznen 2. Opranuyeckasi XuMust

56

Tema 2.1 OcHOBHBIE HOHATHSI OPIrAHMYECKOI XMMHH U Teopust
CTPOEHHSI OPraHHYeCKHX COeJHHEeHHU i

34.

[Ipenmer opranndeckoit xumuu. Teopust CTpoeHUS
oprannyeckux coenuaeHnii A.M. byrtneposa.

2T

35.

Knaccudukanus opranndeckux coeantennit. OCHOBBI
HOMEHKJIATYPBI OPraHMYeCKUX BEIIECTB.

2T

36.

Tunbel XMMHYECKUX CBSI3€H B OpPraHnvCCKuX COCAUHCHUAX

2T

3HaTh: ONPECTICHHS CIEAYIOMINX XUMHYECKUX
MOHSATHIA: YIJIEPOAHBIN CKeNeT, (YHKINOHANbHAs
TPyIIa, H30MEPHsI, TOMOJIOTHS; OCHOBHBIE
TIOJIOKEHUS TEOPUN XUMHYECKOTO CTPOCHHUS
OpPraHMYECKUX COCTMHEHUH U XapaKTEPUCTHKY B
CBETE 3TOW TEOPHHU CBOWCTB OCHOBHBIX KJIACCOB
OpraHUYEeCKUX COeIUHCHUMN.

13




¥ crioco0Obl ux paspeisa. Kiaccuduxarus peakuuii B
OpraHUYecKON XUMHUH.

37.

PacueTHble 3a1au 1O XUMHUYECKUM (HOpMyTIaM U
YpaBHECHUSM.

2T

YMeTh: onepupoBaTh CISAYIOIIMMHA XUMUYECKUMU
HOHATHAMHU: YIJICPOAHBII CKeleT, pyHKIMOHAIbHAS
TpyIIa, ©30Mepusl, TOMOJIOTHS; UCTIOJIB30BATh B
yueOHOHI 1 podeccnoHaIbHON AeATeTbHOCTH
XUMHYECKHE TEPMUHBI U CHMBOJIUKY; OTpaXaTh
COCTaB OPraHMYECKHX COCAMHEHHUII C TIOMOLIBIO
XUMHYECKHX (POPMYJI; YCTAHABIUBATH ITPU3HAKH
0OIIEero U pa3IuvyHOTO B THIIOJIOTHU PEAKLUH st
HEOPraHW4ecKOi U OPraHuIeCKOH XUMUH,
MPOBOJUTH CAMOCTOSTENBHBIN MOUCK XUMHUUYECKOI
MH(OPMALIUK C UCTIOJIB30BAHUEM PA3INYHbBIX
HCTOYHHKOB (HAyYHO-MOMYJISIPHBIX H3aHHH,
KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB HHTEPHETA);
UCIIONB30BATh KOMITBIOTEPHBIX TEXHOJIOT U AJIs
00paboTKH 1 Nepeaull XUMHUYECKOi HHPOPMALIUHU U
ee IIPEJICTABJICHUS B PA3IMYHBIX GpopMax;
YCTaHaBJIMBATh 3aBUCUMOCTb MEXK1y Ka4YeCTBEHHOM U
KOJIMYECTBEHHOH CTOPOHAMH XUMHYECKUX 0OBEKTOB
1 MIPOLIECCOB; PEIIaTh PaCUCTHHIC 3a]a4H 110
XUMUYECKUM (OpMYJIaM M YpaBHEHHSIM; OOBSICHSTh
XAMHYECKHUEC SABJICHUS, TPOUCXOAALIUE B IIPUPOIE,
OBITY U Ha IIPOU3BOJICTBE; COOIIOAATH MPaBUIIa
9KOJIOTMYECKH TPAaMOTHOTO MOBE/ICHUS B
OKpYIKaIOILEH cpefie; OLICHUBATh BIMSHHUE
XUMHYECKOT0 3arpsi3HEHUsI OKPYKarolIei cpebl Ha
OpraHu3M YeJIOBEeKa H IPYrue KUBbIC OPraHH3MBbl;
KPUTHYECKH OIIEHUBATH JOCTOBEPHOCTh XMMHYECKOH
uH(OpMaLUH, MOCTYNAIOMEH U3 Pa3HBIX
MCTOYHHKOB.

Tema 2.2 Yr1eBoa0poAbl H HX NPHPOAHBIE HCTOYHHKH

2J1P

38.

AJKaHBI.

2T

39.

AJIKEHBI.

2T

40.

AJIKWHBL.

2T

41.

Jlabopamopnas paboma Ne 5. YrineBo1oposl.

3HaTh: XapaKTEPUCTUKY COCTABA, CTPOECHHMS, CBOMCTB,
l'lOJ'lyLleHl/lﬂ u l'lpI/IMeHeHI/Iﬂ Ba)l(Hel}’llIJHX KJIaCCOB
YIJIEBOIOPOJIOB (QJIKAHOB, AJIKEHOB, aJIKHHOB) U UX
HanboJlee 3HAYMMBIX B HAPOIHOXO3IMCTBEHHOM
IUTaHe MPeICTABUTENCH; HA3BaHHs OPraHMIECKHIX

NPk
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U3YyUYCHHBIX BCIIECTB 110 TpI/lBI/IaJ'IbHOI‘/‘I WUIn
MEXIyHAPOIHON HOMEHKIATYPE;

YMeTb: 0TpakaTh XUMHUYECKHE TTPOLECCHI ¢
MOMOII[BIO YPAaBHEHUH XUMHUUECKUX PEAKLIUA;
OOBSCHATD CYIIHOCTh XUMHYIECKHX TPOLIECCOB;
BBITIOJIHSTH XHMHYECKU I IKCIIEPUMEHT B [IOJTHOM
COOTBETCTBHH C MpaBHIaMH 0€30MaCHOCTH;
HabnroaaTh, PUKCHPOBATH U ONMCHIBATH PE3YIIBTATHI
MPOBEICHHOTO XMMHUYECKOTO IKCIIEPUMEHTA,
YCTaHaBJIMBATh 3aBUCHMOCTb MEXK1y Ka4YeCTBEHHOH U
KOJIMYECTBEHHOH CTOPOHAMU XUMHYECKUX 0OBEKTOB
U MIPOLIECCOB; COOMIOAATH MpaBHiIa OE30I1aCHOTO
o0paleH s ¢ TOPIOYUMHU U TOKCHYHBIMH
BEILIECTBAMH, JIADOPATOPHBIM 000PYJOBAaHHUEM.

Tema 2.3. 'nipoKcuIbHbIE COeTMHEHHUS 6 2JIP

22, Crpoenne u kinaccudukanus cnuptos. [Ipenenbubie o

OJTHOATOMHBIE CITUPTBHL.

43. | MHoroatoMHble ciupThl. DeHOIL. 21

44. | Jlabopamopnas paboma Ne 6. ClupTsl. 2 2JIP
Tema 2.4. Aibaeruabl 1 KETOHbI 6 2JIP

45, [TonsiTHE 0 KAapOOHWIIBHBIX COCTMHCHHUSX. 21

46. Anpbnaeruibl. KeToHBI. 2T

47. | Jlabopamopnas paboma Ne 1. Anpnerunpl. 2 2J1P
Tema 2.5. KapGoHoBbIe KHCJIOTHI H HX IPOU3BOIHBIE 10 2JIP

48. | IloHsTHE 0 KapOOHOBBIX KUCIOTAaX U UX KIACCH(PUKAIINSL. 21

49 T'omonorudeckuit psia npeaeabHbIX 0JHOOCHOBHBIX o

" | xkapOOHOBBIX KHCIOT. XMMHUYECKHE CBOWCTBA.

50. | CnoxHbIe 3pUpHL. 21

51. | XKupsl. Mbuta. 2T

52. | Jlabopamopnas paboma Ne 8. KapOOHOBbIE KUCIIOTHI. 2 2JIP
Tema 2.6. YriieBoabl 6 2JIP

53. | Ilonsrue 06 yriaesoaax. MoHOcaxapuibl. 21

54. | Hucaxapunpl. ITomucaxapusl. 2T

55. | Jlabopamopnas paboma Ne 9. YrieBosl. 2 2JIP

3HaTh: XapaKTEePHCTHKY COCTaBa, CTPOCHHS, CBOICTB,
MOJTYYEHUS U TIPUMEHEHHS BAXKHEHIITNX
NpeCTaBUTENEH KIIaCCOB OPraHUYeCKUX
COEeIMHEHHI: METaHOIa U TaHOJIa, CIIOKHBIX
3(UPOB, )KUPOB, MbLI, aIbJAETUA0B ((hopMaIbIEruI0B
U areTabIeriia), KapOOHOBBIX KUCIOT (YKCYCHOM
KHCITOTBI), MOHOCAXapuI0B (TJIFOKO3bI), IUCaXaphI0B
(caxapo3sl), mosMcaxapuuIoB (Kpaxmania u
[EJUTION036]); aHUITMHA, AMHHOKHCIIOT, OEIIKOB,
HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH,
Kay4yKOB, IJIaCTMacc.

Ha3zBanust opraHnuecKux U3ydeHHBIX BEIIECTB 110
TPUBHAIFHON MITH MEXIyHAPOIHONH HOMEHKIIATYpE.
VMeTh: 0TpakaTb XUMHYECKHE MPOLIECCHI C
MOMOIIBIO YPAaBHEHUH XUMHUUECKUX PEAKLIUiA;
OOBSACHATDH CYIIHOCTh XUMHIECKUX TPOLIECCOB;
BBITIOJIHSTH XHMHYECKU I IKCIIEPUMEHT B MIOJTHOM
COOTBETCTBHUH C MpaBUiIaMi O€30MaCHOCTH;
HaOM0AaTh, (PUKCHPOBATH U OMUCHIBATH PE3YIbTATHI
MPOBEACHHOTO XUMUYECKOTO IKCIICPHMEHTA;

(IR
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Tema 2.7. AMHHBI, AMHHOKHCJIOTHI, 0€JIKH. 12 2JIP
56. | Ilonsarue 06 aMMHaX M UX KIacCU(UKaLUsL. 21
57 T'omomnoruueckuit psijt peaebHbIX alu(paTHIeCKUX o
" | amuHOB. ['oMosIoTHYeCcKUi psifi apOMaTHYECKHX AMUHOB
58. | AMHHOKHCIIOTHI. 2T
59. | benku. 21
60. | Jlabopamopnas paboma Ne 10. Benku. 2 2JIP
61. | 3aueTHOE 3aHATHE 10 OPraHUIECKOH XHMHUH 2T

yCTaHaBHMBaTb 3aBUCUMOCTDH Me)Klly Ka‘{eCTBeHHOﬁ u
KOJIMYECTBEHHOM CTOPOHAMH XHUMHYECKUX 0OBEKTOB
1 TIPOILIECCOB; COOMI0IATh MpaBuiia 6€30MacHOro
o0paleH s ¢ TOPIOYUMHU U TOKCHYHBIMH
BEIL[ECTBaMH, JTaOOPATOPHBIM 000PYJOBAHHEM.

N

122 (102T+20JIP)

*HJISI XapaKTECPUCTHUKHU YPOBHSI OCBOCHUSL y‘IC6HOFO MaTepualia UCIOJIb3YyIOTCs CIICAYIONINC 0003HaYCHUS

1 — o3HakoMuUTENBHBIH (y3HABAaHHUE PaHEe H3yUYCHHBIX 0OBEKTOB, CBONCTB);

2 — penpoayKTHBHBIH (BBIIOIHCHHE JEATEIBHOCTH M0 00pa3ily, HHCTPYKLMH MM IIOJ PYKOBOJCTBOM);
3 — mpOAYKTUBHBIH (IIIAHUPOBAHKE ¥ CAMOCTOSTEIILHOE BBINOIHEHUE ASATCIBHOCTH, PEIICHHE IPOOIEMHBIX 3a/1a4).
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3. YCJIOBUS PEAJIMBAIIAU IIPOTPAMMBI YYEBHOM JIJUCHUTLIAHBI
3.1 TpeGoBaHusi K MATEPHATBHO-TEXHUYECKOMY 00ecrieYyeHHI0

Peanuzamus nmporpaMMbl TUCIUTUIMHBI TPEOYET HAMMUUS: y4eOHOTO KaOMHETa
- XUMHUH.

O6opynoBanue ydeOHOTO KaOMHETA!

- MOCAJI0YHBIE MECTA IO KOJIMYECTBY 00YUaIOMINXCS;

- pabouee MecTO TpernoaBarers;

- KJIACCHAs JIOCKA;

- HarJIsIIHbIe TT0coOMs (TJTaKaThl, CTEH/IBI, KOJJICKIINH);
- KOMILJIEKT y4e0HO-METOANYECKON JOKYMEHTALUU.

- nabopaTopun XuMUU

O6opynoBanue 1a00paTOpUU:
- 1abopaTopHas nocyna u 000pyoBaHue,;
- XHMHYECKHE PEaKTUBBI.

TexHuveckue cpeacTBa 00yUEeHHUS
- MyJIbTUMEIHa 000pyI0BaHUE

3.2. UudopmanuonHoe odecriedeHne o0ydeHust

OCHOBHBIE ICTOYHHKH
OCHOBHbBIE UICTOYHHUKH.

1. Axmeros, H. C. O0rias u Heopranndeckas xumus: yueouuk / H. C. Axmeros. — 11-¢ u3n.,
crep. — Cankr-llerepOypr: Jlanp, 2020. — 744 c. — ISBN 978-5-8114-4698-8. — Texkcr:
AJIEKTPOHHBIN /l JlaHb: AJIEKTPOHHO-OUOIHOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/130476

JlomoTHUTETbHbIE MCTOYHUKY:

1. Kupwmnos, B. B. Heopranuueckass xumus. Teoperuueckne ocHoBBI: yueOHuk / B. B.
KupumnoB. — Cankr-IlerepOypr: Jlanp, 2020. — 352 c. — ISBN 978-5-8114-4376-5. — TekcT:
AIEKTPOHHBIN Il Jlanb: ANIEKTPOHHO-OUOIHOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/131011

2. O6mas xumus. Teopus u 3agaun . yaebnoe mocooue / H. B. Koposun, H. B. Kynemos, O.
H. T'onuapyk [u ap.]; mox pemakiueir H. B. Koposuna, H. B. Kynemosa. — 3-e u3n., crep. —
Canxkr-IlerepOypr: Jlans, 2018. — 492 ¢. — ISBN 978-5-8114-1736-0. — TekcT: 351eKTpOHHBI# //
Jlanb: snekTpoHHO-OnOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/104946

3. Eropos, B. B. O6mas xumus: yaeonuk / B. B. Eropos. — Cankr-IletepOypr: Jlans, 2018.
— 192 ¢. — ISBN 978-5-8114-3072-7. — Texkct: osnextpoHHbiii // JlaHb: 3JIEKTPOHHO-
oubnmoteunas cuctema. — URL.: https://e.lanbook.com/book/102216

4. Xumus u xu3sab - XX| Bek: Hayxkallpecc

HHTepHeT-pecypesl:
1. http://www.chem.msu.su (DaekTpoHHass OMOIHMOTEKA 0 XMMHUK)



https://e.lanbook.com/book/130476
https://e.lanbook.com/book/131011
https://e.lanbook.com/book/104946
https://e.lanbook.com/book/102216

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHS YUYEBHON
JUCHUITJINHBI

KOHTpOJIb H OHEHKa pE3YyJIbTaTOB OCBOCHUIA yqe6H0171 AUCHUIUIMHBI OCYHICCTBIISCTCA
npernoaaBarcjicM B IIPOHCCCE IPOBCIACHHUA IIPAKTHYCCKHX 3aHATHH U J'Ia60paTOpHHX pa60T,
TCCTUPOBAHHA, a4 TAKKC BbIIIOJIHCHUA 06y‘IaIOH_[I/IMI/ICH HHIUBHUAYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB,

HUCCIIEN0BAaHUM.

Pe3yabTarsl 00y4yeHus
(0CBOEHHBIE YMeHHsl, YCBOEHHbIE 3HAHMS)

®DopMBbI U METOAbI KOHTPOJISI
OLIEHKHU Pe3yJIbTaTOB 00y4eHMsI

YMETB!

— OIICpUPOBATH CJICAYIOIIUMH XHUMHYCCKHUMU ITOHATUSIMMU.

BEIIECTBO, XHMHYECKHA JJIEMEHT, aToM, MOJeKyJa,
OTHOCUTEIBHBIC aTOMHAas W MOJEKYJISpHAasT MAaccChl, HOH,
AJUIOTPOMHS, HA30TOIIBI, XUMHYEcKas CBSI3b,
AIEKTPOOTPUIIATEIHHOCTD, BaJIEHTHOCTB, CTEIEHb

OKUCJICHUA, MOJIb, MOJIApHasA Macca, MOJ'I;IpHI:II\/'I 00BeEM
I‘a3006pa3HLIX BCIISCTB, BCHICCTBA MOJICKYJIAPHOIO U

HCMOJICKYJIAPHOI'O CTPOCHUA, PaCTBOPBI, OJJCKTPOIUT U
HEBJICKTPOJINT, QJICKTPOJIUTUYCCKAA JUCCOIHaIusi,
OKHUCJIIHUTEIIb u BOCCTAaHOBUTCIIb, OKHCJICHHEC nu

BOCCTaHOBJIGHHE, TEIUIOBOH 3¢ (eKT peakLuuu, CKOPOCTb
XMUMUYECKOW peakLuH, KaTaju3, XUMHUYECKOE DPaBHOBECHE,
YIJIEPOAHBIA CKemeT, (pyHKIMOHAJIbHAs TPYIMIA, W30Mepus,
rOMOJIOTHS,

- OLOCHKa 3a BBbIIIOJHCHUEC W 3allUTy
J1a00paTOPHBIX PadoT;

- OILICHKa 3a BBITTOJTHEHU €
WHIAWBUAYAJIbHBIX U TCCTOBBIX SaﬂaHHﬁ;

- OLICHKA 32 pelleHue 3a/1a4.

- YCTaHaBIMBAaTh NPUYMHHO-CIEACTBEHHYIO CBSI3b MEXKIY
COZIEpKAaHNEM 3aKOHOB COXPAHEHHS MAacChl BEIIECTB W
MIOCTOSIHCTBA COCTaBa BEIIECTB M HAIMCAHUEM XHMHUYECKUX
(dhopMyr U ypaBHEHUH;

- OIEHKa 3a BBHINOJHEHUWE W 3alIUTy
mabopaTOpPHBIX PadoT;

- OlleHKa 3a BBITIONTHEHU €
WHIMBUYAJIbHBIX U TECTOBBIX 3aJIaHUH;

- OIICHKA 32 pellleHNne 3a/1aY.

— yCTaHaBJIUBATh OBOJIIOHMOHHYIO CYHIHOCTD | - OIICHKa 3a BBITTOJIHECHU €

MEH/IeNIeEBCKOI u COBpPEMEHHOI (GOpMYIHPOBOK | MHIUMBHYaJIbHBIX U TECTOBBIX 3a/IAHUM;

nepuoauyeckoro 3akona JI.11.Menneneesa; - OLICHKA 32 BBIIIOJIHEHUE BHEAYAUTOPHOM
CaMOCTOSITENLHON PaboTHI.

- OOBSICHATH (buznueckuii CMBICI CHUMBOJIUKH | - OLIEHKA 3a BBITIOJTHEHN E

NEPUOIUYECKOH  TaONWIBI ~ XMMHYECKUX  DJIEMEHTOB | MHIMBHIYaIbHBIX U TECTOBBIX 3aaHUM;

J.U.MenneneeBa (HOMEpOB 3JEMEHTa, MEPHOIA, TPYIIIBI) U
YCTaHOBJIMBATh NPUYMHHO-CIEACTBEHHYIO CBS3b MEXAY
CTPOEHUEM aTOMa U 3aKOHOMEPHOCTSIMH U3MEHEHHUSI CBOICTB
3JIEMEHTOB M OOPa30BAHHBIX MMM BEIIECTB B IMEpUOJAX H
rpynmnax;

- OLIEHKA 3a pellieHue 3a/1ay;
- OIIEHKA 3a BBIIIOJTHEHHE BHEAYAUTOPHOM
CaMOCTOSITENLHON PabOTHI.

- YCTaHaBJIWBAaTh 3aBUCUMOCTh  CBOIMCTB  XUMHYECKUX
BEIIECTB OT CTPOSHHS aTOMOB 00Pa3yIOINX MX XUMHUYECKUX
2JIEMEHTOB;

- OIlEHKA 3a BBITIOJIHEHHE
WHIMBHUIYaTbHBIX ¥ TECTOBBIX 3aJaHHU.

- OOBACHATH 3aBUCHMOCTb CBOMCTB BEIIECTB OT MX COCTaBa
Y CTPOEHUS KPUCTAIUTMYECKUX PEIIETOK;

- OIlEHKA 3a BBITIOJTHEHHE
WHIIWBUTyaJIbHBIX W TECTOBBIX 3aJIaHUi.

- UCTIONB30BaTh B y4eOHOW ®  mpodeccHOHaIbHON
JACATCIbHOCTH XUMHWYCCKUEC TCPMHUHBI U CI/IMBOJ'II/IKy;

- OICHKa 3a BBIOJHEHHE W 3aIUTy
J1a00paTOPHBIX PadoT;

- OLICHKa 3a BBITTOJTHECHU €
WHIUWBUAYAJIBHBIX U TECTOBBIX 3aI[aHHI71;

- OLICHKA 3a pelleHue 3a1ad,

- OIICHKA 3a BBITIOJIHCHHE BHEAYAUTOPHOM
CaMOCTOSITENBLHON PabOTHI.

- OTpa)kaTh COCTaB OPTaHUMYECKUX COEITUHEHHH C MOMOILBIO
XMMHUYECKUX (HOpMYIT,

- OLEHKa 3a BBHINOJHEHWE W 3aIIUTY
nabopaTopHBIX padoT;

- OLIEHKa 3a BBITOJIHEHU E
WHAWBUAYaJIbHBIX U TECTOBBIX 3aJaHUll;

- OLICHKA 3a pelleHue 3aaad,




PesynbTaThl 00yyeHus
(ocBOEHHBIE YMEHHsI, YCBOCHHBIE 3HAHMSA)

@DopMBbI U METOAbI KOHTPOJISI ¥
OLIEHKH Pe3yJIbTATOB 00Y4YeHUs

- OIICHKA 34 BBITTIOJIHCHHUEC BHeay,ILHTOpHOﬁ
CaMOCTOSTEIILHOMN paGOTLI.

- OTpa)kKaTh XUMHUYECKHE MPOIIECCHI C TIOMOIIBI0 ypaBHEHHIA
XUMHUYECKUX PEAKLINMH;

- OLEHKAa 3a BBHINOJHEHHWE W 3aIIUTY
nmabopaToOpHBIX padoT;

- OLIEHKa 3a BBITOJIHEHUE
WHANBUAYAIbHBIX U TECTOBBIX 3aJaHNUIl;

- OLIGHKA 3a pelleHue 3a1ay,

- OIIEHKA 32 BBHIMTOJTHEHHE BHEAYAUTOPHON
CaMOCTOATENbHOI paboTHI.

— OOBSICHATH CYHUTHOCTh XUMHUYECKUX TPOIIECCOB;

- OLCHKa 3a BbIINIOJHCHUEC W 3alluTy
J1a00paTOPHBIX PadoT;

- OILICHKa 3a BBITTOJTHEHU €
WHIWBUAYAJIbHBIX U TCCTOBBIX SaﬂaHHﬁ.

- yCTaHaBIMBaTh TPU3HAKH OOIIEr0 W Pa3IuYHOrO B
TUMNOJOTUHU PEAKIMM i1 HEOPTaHUYECKOH M OpraHuYecKou
XHAMUU,

- OLEHKa 3a BBHINOJHEHWE W 3aIIUTY
nabopaTopHBIX PadoT;

- OLIeHKa 3a BBITOJIHEHU e
WHAWBUAYaJIbHBIX U TECTOBBIX 3aJaHUll;

- OLICHKA 3a pelleHue 3a1a4.

— COCTAaBJIATh YPAaBHCHUA peaKuHﬁ C InoMombrHO METOAA
SJICKTPOHHOTI'O 6ancha;

- OLEHKA 3a BBIIOJHEHUWE W 3aIIUTY
nmabopaTOpHBIX padoT;

- OIlEHKA 3a BBITIOJTHEHHE
WHIVBUIYATBHBIX ¥ TECTOBBIX 3aJaHHU.
- OOBSACHATH 3aBHCHMOCTH CKOPOCTH XMMHYECKOW PEaKIHH | - OIlCHKA 3a BBITIOJTHEHHE

U TIOJIOKCHHS XHMHYECKOTO PABHOBECHSI OT Pa3UYHBIX
(haxTopoB;

WHANBUAYAIbHBIX U TECTOBBIX 3aJaHUll;

- OLIGHKA 3a pelleHue 3a1ady,

- OLICHKA 32 BBIIIOJIHEHHE BHEAYAUTOPHOM
CaMOCTOATENbHOI paboTHI.

— BBITIOJIHATH XUMHYCCKUH OKCIICPUMEHT B IIOJTHOM

COOTBCTCTBUU C IpaBUIaMU 6630HaCHOCTI/I;

- OIIEHKa 3a BBIIOJHEHHE U 3alIUTY
MPaKTUYECKUX U 1abopaTopHBIX padoT;
- OLIEHKa 3a BBITIOJTHEHH €
WHIUBUAYAJIBHBIX ¥ TECTOBBIX 3aJJaHUH.

- HaOmonath, (UKCUPOBAaTH W  OMHUCHIBATH PE3YJbTAThI
MPOBEJECHHOI'0 XUMUYECKOI O IKCIIEPUMEHTA;

- OLCHKa 3a BbIIIOJHCHUEC W 3allUTy
MPAKTUYCCKUX 1 J'IaGOpaTOpHI)IX pa60T.

— IpOBOAUTH CaMOCTOSTCIbHBIN IIOUCK XUMHYCCKOM
I/IH(I)OpMa]_[I/II/I C HCHOJb30BAHUCM PA3JIMYHBIX HCTOYHUKOB

- OIIEHKA 3a BBIIIOJIHEHHE BHEAYAUTOPHOM
CaMOCTOSITENEHON PabOTHI.

(HayyHO-TIOMYJISPHBIX ~ W3JaHWH, KOMIBIOTEPHBIX  0a3
JaHHBIX, pecypcoB MHTepHeTa);
- UCTIONB30BaTh  KOMIIBIOTEPHBIX ~ TEXHOJOTWi  JUis | - OLEHKA 3a BBIIOIHEHHE BHEAYIMTOPHOM

00paboTkl W mepenadyd XWMHUYECKOH HHPOpMAalMd U ee
TpeJICTAaBICHHS B pa3INIHbIX Gopmax;

CaMOCTOSTEIILHOMI paGOTLI.

- YCTaHABJMBaTh 3aBUCUMOCTh MEXKIY KAYeCTBCHHOW W
KOITMYECTBEHHOW CTOPOHAMH XHMHUYECKHX OOBEKTOB WU
MPOIIECCOB;

- OICHKa 3a BBHIMOJHEHUE W 3allIUTy
TabopaTOpPHBIX PadoT;

- OlleHKa 3a BBITIONTHEHN €
WH/IMBUIYalbHBIX ¥ TECTOBBIX 3aJJaHU.

- pemaTh pacyeTHbIe 33Jaud M0 XUMHUYECKUM (opMmyraMm U
YPAaBHEHUSAM;

- OHOCHKa 3a BBbIIIOJHCHUE W 3allUTy
J1a00paTOPHBIX PadoT;

- OlleHKa 3a
WHIUBUYAIbHBIX 3aJaHUH;
- OILICHKA 3a pellieHuE 3a/1a4.

BBITIOJTHCHUC

- OOBSICHATL XUMHYECKUC SIBJICHMS,
MpUpoJie, OBITY U HA TIPOU3BOJICTBE;

MPOUCXOJAIIUE B

- OLCHKa 3a BbIINIOJHCHUEC W 3allUTy
1a00paTOPHBIX padoT;

- OIleHKA 3a BBITIOTHEHU €
WHANBUAYATLHBIX U TECTOBBIX 3aaHUi.
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PesynbTaThl 00yyeHus
(ocBOEHHBIE YMEHHsI, YCBOCHHBIE 3HAHMSA)

@DopMBbI U METOAbI KOHTPOJISI ¥
OLIEHKH Pe3yJIbTATOB 00Y4YeHUs

— ONpENeNATh BO3MOXHOCTH MPOTEKAaHUS XUMHYECKHX | - OIEHKAa 32 BBHIMOJHCHUE W 3aIUTY
MPEBPALLECHUI B Pa3IMYHbIX YCIOBUSX; nabopaTopHBIX padoT;
- OLIEHKA 3a BBITOJIHEHU E
MHAMBUAYAJIbHBIX  TECTOBBIX 3aJaHUI.
- cobmogaTh ~ MpaBWiIa  OKONOTMYECKH  T'PAaMOTHOrO | - OLEHKA 3a BBINOJIHEHHE J1abOpaTOpHbIX
MIOBEZICHUS B OKPY’KaloIIel cpene; paoor;
- OLICHKA 32 BBIIIOJIHEHHE BHEAYAUTOPHOM
CaMOCTOATENbHOI paboTHI.
— OLICHHUBATh BJIIVSIHUEC XUMHNYECKOI'O 3arpsi3HCHUA | - OIICHKa 3a BBITTOJTHECHUC

OKpyXalolllell cpefbl Ha OpraHu3M 4YeJIoBEeKa M JpyTrue
KUBBIE OPTaHU3MEI,

WHIUBUYAJIbHBIX U TECTOBBIX 3aJIaHUH;
- OIICHKa 32 BBITIOJIHEHHE BHEAYAUTOPHOM
CaMOCTOSITENEHON PabOTHI.

- cobmroaTh  mpaBuja  Oe3omacHoro  oOpamieHus ¢
TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, Ja0OpaTOPHBIM
000pyIOBaHHEM,

- OLCHKa 3a BbIIIOJHCHUEC W 3allUTy
MPAKTUYCCKUX U J'Ia60paTOpHI:JX pa60T.

- MOATOTABIMBATh PACTBOPHI 3aJaHHOW KOHLEHTPALUH B
OBITY U Ha IPOU3BO/ICTBE;

- OLEHKAa 3a BBHINOJHEHWE W 3aIIUTY
nabopaTopHBIX padoT;

- OLIEHKa 3a BBITOJIHEHN €
WHAWBUAYaIbHBIX U TECTOBBIX 3aJaHUll;

- OIICHKA 3a peIIeHHe 3a/1ay;

- OIICHKA 3a BBHINIOJITHEHHE BHEAYJUTOPHOU
CaMOCTOSATENbHOI pabOTHI.

- KPUTHYECKH OIIEHWBATh JIOCTOBEPHOCTh XHMHUYECKOU
WH(OpMAIUH, TOCTYIAIOMIEH 3 Pa3HBIX HICTOYHUKOB

- OIICHKA 32 BBITIOJIHCHHE BHEAYAUTOPHOM
CaMOCTOSITEIIFHOM pabOTHI.

3HATb.

- ONpEeAeNieHUs]  CIEAYIOUMX  XMMHUYECKMX  TOHSATHM: | - OICHKA 3a BBIIONHCHUC U 3allUTy
BEILIECTBO, XUMHUUYECKUH  DJIEMEHT, aToM, MOJEKyJa, nabopaTopHBIX PadoT;

OTHOCUTEIbHBIE aTOMHAasi W MOJEKYJIspHas Macchl, HOH, | - OlIEHKA 3a BBITIOJTHCHH S
aJJIOTPOIIHS, HU30TOIIBI, XHUMHYECKast CBsI3b, | MHJMBUAYaJbHBIX U TECTOBBIX 3aJJaHUH;
JJIEKTPOOTPULIATEIILHOCTD, BaJICHTHOCTD, CTENEHb | - OLICHKA 3a PEIICHUE 3a1aY,

OKHCJIEHHUS, MOJb, MOJSIpHAs Macca, MOJSAPHBIN OO0BEM | - OLIEHKA 33 BBIIOJHEHUE BHEAYIUTOPHOM

Fa3006pa3HI)IX BCIICCTB, BCUICCTBA MOJICKYJSAPHOIO H

HEMOJICKYJIAPHOI'O CTPOCHUA, PpPaCTBOPBI, OSJCKTPOIUT U
HEBJICKTPOJINT, QJICKTPOJIUTUYCCKAA JUCCOoraIus,
OKHUCJIIHUTCIIb u BOCCTaHOBUTCIIb, OKHCJICHHEC u

BOCCTaHOBJICGHHE, TEIUIOBOH 3 QeKT peakUuu, CKOPOCTb
XUMUYECKOW pEaKLuH, KaTaju3, XMMHUYECKOE DPaBHOBECHE,
YIJIEPOAHBIA CKemeT, (pyHKIMOHAJIbHAs TPYNIa, W30Mepus,
rOMOJIOTHS,

CaMOCTOSITENEHON PabOTHI.

— 3aKOHBI COXpaHE€HUA MacCChl
COCTaBa BCILECCTB,

BCIICCTB M IIOCTOAHCTBA

- OICHKa 3a BBIIOJHEHHE W 3aIIUTy
nmabopaTOpHBIX pabdoT;

- OIICHKA 3a BBITIOJTHEHN
WHIMBH/IyaJIbHBIX U TECTOBBIX 3aJIaHUMH;

- OIICHKA 3a pelIeHHe 3a1a4.

— XapaKTCPUCTUKY BJIEMCHTOB MaJIbIX U 60.]'II)HH/IX IMepruoI0B
mo wux Tmonokenwmro B Ilepwmogmdeckoir  cucreme
JI.1.Menneneena,

- OIICHKa 3a BBITTOJTHEHUC
WHIWBUAYAJIBHBIX U TECTOBBIX 3aI[aHI/H71;

- OLICHKA 3a pelIeHNe 3a/a4,

- OIICHKA 32 BBITIOJIHEHHE BHEAYAUTOPHOM
CaMOCTOSITENLHON PabOTHI.

- XapaKTEPUCTUKY BAXKHEUIINX TUIIOB XUMUYECKUX CBSI3EU U
OTHOCUTENBHOCTh 3TOW TUIIOJIOTHUH;

- OIICHKa 3a BBIIIOJTHCHUEC
WHIAWBUAYAJIbHBIX U TCCTOBBIX SaﬂaHHﬁ.
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PesynbTaThl 00yyeHus
(ocBOEHHBIE YMEHHsI, YCBOCHHBIE 3HAHMSA)

@DopMBbI U METOAbI KOHTPOJISI ¥
OLIEHKH Pe3yJIbTATOB 00Y4YeHUs

— OCHOBHBIC IMOJIOKCHUA TCOpUHn BHGKTpOHHTH‘lCCKOﬁ
AUcCcolMalii U XapaKTCPpHUCTHUKY B CBCTC ITOH TCOpUH
CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYCCKUX COGﬂHHeHHﬁ;

- OICHKa 3a BBIOJHEHHE W 3aIIUTy
nmabopaTOpHBIX padoT;

- OIICHKA 3a BBITTOJTHEHH ©
VHIMBH/IyaJIbHBIX U TECTOBBIX 3aJIaHUMH;

- OIICHKA 3a pelIeHne 3a1ad.

— OCHOBHBIE TOJIOKEHUSI TEOPUH XUMHYECKOTO CTPOCHHS
OpraHUYeCKUX COEIMHEHUN M XapaKTEPUCTUKY B CBETE 3TOMU

- OIEHKa 32 BBHINOJHEHWE W 3alIUTy
abopaTOpPHBIX PadoT;

TEOPUU CBOMCTB OCHOBHBIX KJIACCOB  OpPraHUYECKUX | - OlleHKa 3a BBIIIOJTHEHH €
COEIMHEHUH, WHJIMBUYAJIbHBIX U TECTOBBIX 3aJIaHUM.
- XapaKTEpUCTUKY COCTaBa, CTPOEHHUsI, CBOMCTB, MOJYUYEHHUS | - OLICHKA 3a BBIIIOJIHEHHUE

U npumeHeHus: BaxHedmux meramwioB (IA u Il A rpymm,
AIOMUHMS, Kele3a W HEKOTOPBIX (-3JIeMEHTOB) W uX
COCIMHCHUN,

WHIAWBUAYAJIBHBIX U TCCTOBBIX 3aI[aHI/II‘/'I;
- OIICHKA 3a pCHICHHUE 3a1a4.

- XapaKTEePUCTHKY COCTaBa, CTPOCHHS, CBOWCTB, MOMYUYCHHUS
u npuMeHenus BaxHenmx HemerawioB (VI A, VIIA, VIA
rpymm, a Takxke azora U (ocdopa, yrieposa U KpeMmHHS,
BOJIOPO/IA) M UX COCAUHECHHUH;

- OIlCHKA 3a BLITIOJTHEHH €
WHJIMBUIYAJTbHBIX ¥ TECTOBBIX 3aJ[aHMIA;
- OLICHKA 3a pEIICHUE 3aa4.

— XapaKTCPUCTUKY COCTaBa, CTPOCHUA, CBOﬁCTB, MOJIy4YCHU A
U HOPUMCHCHUS BaXHCHIIINX  KIIACCOB yYrieBsoaopoaon
(aHKaHOB AJIKCHOB, aJ'IKI/IHOB) M UX HauOolee 3HAYUMEIX B
HapO,Z[HOXOSSIfICTBeHHOM IJ1aHe HpeHCTaBHTeHCﬁ;

- OLEHKa 3a BBHINOJHEHHWE W 3aIIUTY
nabopaTopHBIX padoT;

- OIICHKA 3a BBITIOJTHEHH ©
VHIMBH/yaJIbHBIX U TECTOBBIX 3aJIaHUMH;

- OIICHKA 3a peIIeHHe 3a/1a4,;

- OIICHKA 32 BBHINOJHEHNE BHEAYTUTOPHOU
CaMOCTOSITEIIFHOM paOOTHI.

- XapaKTEPUCTUKY COCTaBa, CTPOCHHUS, CBOWUCTB, MOIYyUCHHUS
U TPUMEHEHMS BaXXHEWIMX MPEJCTAaBUTENECH KJIacCoB
OpraHn4e€CKux COCHHHCHI/Iﬁ: METAaHOJIa U 3TAaHOJIA, CIIOXKHBIX
3¢pHUpPOB, KUPOB, MBUI, aTbACTHAOB ((OPMATBAETHIOB |
alleTaubJIeru/aa), KeTOHOB (aleToHa), KapOOHOBBIX KHCIOT
(YKCYCHOM  KHCIIOTBI),  MOHOCaxapuaoB  (TJIFOKO3bI),
mucaxapumoB  (caxaposbl), TonucaxapuaoB (Kpaxmaiga u
LEIUTIOJIO3b1), aHWJIMHA, aMHHOKHCJIOT, OeInKoB,
HUCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH, KaydyKOB,
1aCTMACC,

- OIICHKa 3a BBIMOJHCHHE W 3aIlUTy
J1a00paTOPHBIX PadoT;

- OII€CHKa 3a BBITIOJTHECHU €
WHIUWBUAYAJIBHBIX U TECTOBBIX 3aJIaHI/H71;

- OIICHKA 3a pelIeHHe 3a1ay.

— Ha3BaHHUA OpPraHn4YCCKUX HU3YUYCHHBIX BCIICCTB
TpHBHaJ'ILHOfI nim Me)i(,[[yHapO[[HOfI HOMCHKIIATYPE,

1o

- OLEHKa 3a BBHINOJHEHWE W 3aIIUTY
nabopaTopHBIX padoT;

- OLIEHKa 3a BBINOJIHEHU e
WHIMBH/IyaJIbHBIX U TECTOBBIX 3aJIaHU;

- OIICHKA 3a peIIeHHe 3a/1a4;

- OIICHKA 3a BBHINOJITHEHHE BHEAYJUTOPHOU
CaMOCTOATENEHOIN pabOTHI.

- KJIacCH(PHUKAIUI0 XMMUYECKHX PEaKIUd MO pa3IuIHbIM
MpHU3HAKAM. YHUCIYy W COCTaBy TMPOJIYKTOB W PEarcHTOB,
teroBoMy  dddekTy, HampapieHWo, ¢asze, HATUIHIO
KaTaiu3aTopa, U3MEHEHHIO CTEIICHEH OKUCIICHHS JIEMEHTOB,
00pa3yIonux BEIIeCTBA;

- OIECHKa 32 BBHINOJHEHUWE W 3allUTy
abopaTOpPHBIX PadoT;

- OlleHKa 3a BBITIOJTHEHN €
WH/IMBUIyalIbHBIX U TECTOBBIX 3aJ[aHNI;

- OIICHKA 32 pelleHune 3a/1aY.

- KJ'IaCCI/I(I)I/IKaHI/IIO BCHICCTB U IPOLECCOB C TOYKHU 3PCHUA
OKHUCJICHHUA-BOCCTAHOBJICHH .

- OLOCHKa 3a BBbIIIOJHCHUEC W 3allUTy
J1a00paTOPHBIX PadoT;

- OILICHKa 3a BBITTOJTHECHU €
WHAWBUAYAJIbHBIX U TCCTOBBIX SaﬂaHHﬁ;

- OLICHKA 3a pelleHue 3a/1a4.
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