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1. HOACHUTEJIBHAA 3AIIMCKA

PabGouas mporpamma yueOnou auctumivabel OYBJl. 07 Xuwmus, cocTaBieHa
Ha OCHOBE TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTENIbHOM
nporpammbl npeactasiieHHbix B I'OC COO (npuka3 MunucrepcTBa o0pa3oBa-
HUsA U Hayku PO ot 17 mas 2012 Ne 413 ¢ ydyeroM nociiefHUX U3MeHEeHU oT 11
nekadpst 2020), ¢ yueroM TpeboBanuii denepabHOrO rocyJapCTBEHHOT0 00pa3o-
BAaTEJIBLHOIO CTaHaapTa 1o cnenuranbHoctu 35.02.15 Kunonorus

1.1. O6s1acTh NpUMEHEHHS MPOTPAMMBbI

MecTo y4eOHON IUCHUIUIMHBI B CTPYKTYpE€ OCHOBHOM MHpO(ecCHOHATBbHOU
o0Opa3oBaTeNbHOM IPOrpaMMBbl: yuyeOHasi JTUCLUIUIMHA «XUMUS» SBIsSETCS 00s13a-
TeabHBIM yueOHbIM nipeameToM OI'OC COO.

VY4eOHast IUCUMIUIMHA «XUMHUSD» U3y4YaeTcsl B 00I1e00pa30BaTEIbHOM IIUKIIE
yueoHoro miana OITOIT CIIO no cnenuansroctu 35.02.15 Kunonorus

1.2. IIe.m; U INIAHUPYEMBIE PE3YJIbTAThI OCBOCHHUA TUCHHUIIJIMHBI

1.2.1 I]enu yueonoii Oucyuniunbsl:

B cootBerctBuu ¢ tpeboBanusiMu ®I'OC COO u ®OIl  1ensmMu u3ydeHus: AUCITU-

TUIMHBI « XAMHUSD SABIISIOTCA

. dbopMUpOBaHHE CHCTEMbl XMMHUYECKMX 3HAHHMH KaK BaKHEHIICH

COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B OCHOBE KOTOPOW
JIeXKaAT KIHOYEBbIE TMOHATUS, (yHIAaMEHTaJbHbIC 3aKOHBI U TEOPUU XUMUU,
OCBOCHHUE SI3bIKAa HAyKH, YCBOCHHE W TOHMMAaHUE CYUIHOCTU OCTYIHBIX
000011IeHUI I MUPOBO33PEHYECKOI0 XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH HX
Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHUE U PA3BUTHE MPEICTABICHUIN O HAYUYHBIX METOaX
MO3HAHHUS BEIIECTB M XMMHUYECKUX PEAKIUi, HEOOXOAUMBIX sl Ipruodpe-
TEHUSI YMEHUW OPUEHTUPOBATHCS B MUPE BEILIECTB U XUMUUECKUX SIBJICHUN,
HMMEIOIINX MECTO B IPUPOJIE, B MMPAKTUUECKOMN 1 MOBCEIHEBHOMW KU3HU;

®  pa3BUTHE YMCHHUH W CIIOCOOOB JEATEIBLHOCTH, CBS3aHHBIX C
HaOJII0JICHUEM M OOBSICHEHHEM XHMMHUYECKOTO SKCIEPUMEHTA, COOIIIOICHU-
€M TpaBwI 0€30MacHOTO 0OpaIlleHHs C BEIeCTBaMU;

e ananTauus OOy4YalIIMXCAd K YCIOBUSIM AMHAMUYHO pPa3BUBAIO-
mierocst Mupa, GOpMUPOBAHUE UHTEIUIEKTYaJIbHO Pa3BUTOM JIMUYHOCTH, IO-
TOBOM K caMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHS-




TUIO T'PAMOTHBIX peIHeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYAIHUAX, CBA3dH-
HBIX C BCIICCTBAMHA U UX ITPUMCHCHUCM,

e (opMupoBanue y oO0ydarOMMXCS KIFOYEBBIX HABBIKOB (KJIOYE-
BBIX KOMITCTCHIINI), UMEIOIINX YHUBEPCATbHOEC 3HAUCHUE NI Pa3IMIHBIX
BHUJIOB JCSATEIHHOCTH: PEIICHUsT MpoOjeM, MOucKa, aHainu3a U o0paboTKH
nH(pOopMaIu, HeOOXOAUMBIX ISl TPUOOPETEHUS OMBITA ACATEIBHOCTH, KO-
TOpasi 3aHUMAeT BaKHOE MECTO B TIO3HAHWH XWMHUH, & TAKXKE JJIs OLIEHKH C
MO3UIMA 3KOJOTHYECKOH OE30MacHOCTH XapakTepa BIMSHHUS BEUIECTB H
XUMHUYECKUX MPOIECCOB HA OPTAHU3M YEJIOBEKA U MPUPOIHYIO CPEY;

®  pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, HHTEIUICKTYaJIbHBIX H
TBOPUYECKUX CIMOCOOHOCTEH 00YyYaroMMXCs: CIIOCOOHOCTH CaMOCTOSATEIBHO
nproOpeTaTh HOBBIC 3HAHUS 110 XUMUU B COOTBETCTBHHU C KU3HEHHBIMH T10-
TpeOHOCTSIMH, UCIIOJIb30BATh COBPEMEHHbBIE NH(POPMAITMOHHBIE TEXHOJIOTUU
JUIA TIOMCKA U aHanu3a yueOHOM M Hay4dHO- MOIYJIIpHOM MH(pOpMAaLUU XU-
MHUYECKOTO COACPKAHMS;

e  (QopMupoBaHUE U Pa3BUTHE y O0YUYAIOIINUXCS ACCOLMATUBHOTO H
JIOTUYECKOTO MBIIIJIEHUs, HAOII0aTEIbHOCTH, COOPAHHOCTH, aKKypaTHO-
CTH, KOTOpblE€ OCOOEHHO HEOOXO/IMMBI, B YaCTHOCTH, NPU IUIAHUPOBAHUU U
MPOBEICHUH XUMUYECKOIO IKCIIEPUMEHTA;

e  BOCIHTAHHE y OOydYarMMXCAd YOEKIEHHOCTH B T'yMaHUCTUYE-
CKOM HampaBJICHHOCTU XMUMHH, €€ BaKHOM pOJIM B PEHIEHUM TII100aJbHBIX
po0JIeM palroOHAIBHOTO MPUPOJONOIB30BAHMS, TOMOJHEHUS YHEpreTuye-
CKHUX PECYpPCOB U COXPAaHEHHsI IPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOO0-
XOJUMOCTU O€pe’KHOr0 OTHOIICHHUS K MPUPOJE U CBOEMY 3/10POBbIO, a TaK-
e IPUOOPETEHHS OTbITa UCTIOIb30BaHUS OJYUYEHHBIX 3HAHUN JUIsSl IPUHS-
TUSI TPAaMOTHBIX PEIICHUI B CUTYyallUsX, CBA3AHHBIX C XUMUYECKUMHU SIBJIE-
HUSAMH.



1.2.2 Ilnanupyemvie pe3ynbmamsl 0C60€HUA NPOZPAMMBL:

B PE3YyJIbTAaTC OCBOCHUA IIPOTPAMMBI 110 JUCTHHUILIINHE «XI/IMI/IH», ImpcarojiaracTcsa 10CTHKCHUC!

- JUYHOCTHBIX PC3YyJIbTATOB 110 JUCIHUILIINHC,

- MCTAIIPCAMCTHBIX PC3YJIbTATOB,

- IPEIMETHBIX PE3YIIBTATOB;

- (hopmMHpoBaHHE OOIUX KOMITETEHIIHH;

- IPEIPacoOI0KEHHOCTh K ((OPMUPOBAHUIO MPOPECCHOHATBHBIX KOMITETEHITHI.

Kox u HamMeHoBaHue
bopmupyemMbIx KOM-
neTeHI i

HJIaHI/IpyeMbIe pe3yabTaTbl OCBOCHUA THCHUIIIHHBI

2

JINYHOCTHBIE pe3yabTaThbl

JIMYHOCTHBIE pe3yJabTaThbl

MeTal’lpe}lMeTHble pe-
3yJAbTaTbI

HpeI[MeTHbIe pe3yJabTaThbl

(corsiacHo padoueii mpo-
rpamMMe BOCIIUTAHMS)

OK 01. Bsibupats crmo-
coOBl penieHust 3a-
naq npodeccuo-
HAJIBHOW JIeSITeNbHO-
CTH TIPUMEHHTEIBHO
K Ppa3IU4HbIM KOH-
TEKCTaM

Tpyoosozo eocnuma-
HuA:

— KOMMYHHKAaTUBHOU
KOMIIETEHTHOCTH B y4eOHO-
HCCIIEN0BATENBCKON nesi-
TEIIBHOCTH,  OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U
ApYyTUX BHJAX JI€ATENBHO-
CTH;

— YCTaHOBKM Ha aK-
TUBHOE Y4acTHE€ B pEIICHUU
IIPAKTUYECKUX 3aJa4 COLM-
aIIbHOM HampaBJIeHHOCTH (B
pamMKax  CBOEro  Kjacca,
ITKOJIbI);

1. OBJajgenune
YHHBEPCAJbHBIMH Yy4el-
HBIMH TO03HABaTeJbHbI-
MH JeHCTBUAMU

basoBeiMm  JmOTHUE-
CKUMU ICUCTBHUSAMH:
—  CaMOCTOSTEIIFHO
dbopMynupoBaTh U axKTya-
JTU3UPOBATH npobiieMy,
paccMaTpuBath €€ BCECTO-
POHHE; ONpENeNsATh LEeIu
JIeSITCIIbHOCTH, 3aj1aBas

rmapameTpsl M KpUTEPUHU

— cOpMHPOBAHHOCTh  TpENCTaBIIC-
HUI: O MECTE€ W 3HAYEHUU OPraHUYECKOMN
XUMHH B CHCTEME €CTECTBEHHBIX HAYK
ue€¢ ponu B 0OECHEYEHUHM YCTOWYMBOIO
pa3BUTHSA YEIIOBEYECTBA: B PELICHUU IIPO-
0J1eM PKOJIOTHUYECKOW, SHEPreTHYeCKOr U
MUILEBOM 0€30MacHOCTH, B pa3BUTHH Me-
JULMHBI, CO3JaHUM HOBBIX MaTEpHasoB,
HOBBIX MCTOYHHMKOB SHEpruu, B obecre-
YEHUU PalHMOHAIBHOIO IPUPOIONOIIB30-
BaHUA, B (DOPMHUPOBAHUH MHPOBO33PEHUS
U OO0IIel KyJIbTyphbl YEJOBEKa, a TaKKe

JKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIE-

—  CIOCOOHOCTH  CTa-
BUTHh LCIIN U CTpOI/ITI) KN3-
HEHHBIE TUTaHbI

— TOTOBHOCTH K cCa-
MOOIIPEICTICHHIIO

2 Wudopmannio 6epem 160 nx OOII, eciu vet To nx PT'OC COO.




— WHTEpeca K TMpak-
TUYECKOMY H3YUYCHHIO IPO-
deccuil  pa3IMYHOTO pOJIa,
BTOM 4YHCIE Ha OCHOBE
NPUMEHEHHST  TPEIMETHBIX
3HAHUM 110 XUMHH;

— YBaXXEHUS K TpPYyLY,
JTOASM TPyAa U pe3yibTa-
TaM TPYIOBOH JesATEIbHO-
CTH;

— TOTOBHOCTH K 0CO-
3HAHHOMY BEIOOPY WHJIIUBH-
IYaJIbHOW TPaeKTOPHH 00pa-
30BaHus, Oymymed mpodec-
CHM H peaiau3aluu co0-
CTBEHHBIX JKM3HCHHBIX ILIa-
HOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEHN K
XMUMHHU, WHTEPECOB W  TIO-
TpeOHOCTeH 00111ecTBa;

WX JIOCTUXEHUS, COOTHO-
CUTbh PE3yJbTaThl JESATEIb-
HOCTH  C IOCTaBJICHHBIMHU
LEJISIMUA; — HCHOJI30BaTh
npu 3HAHUU
MPUEMBI

MBIINUJICHUS: BBIACIATH Xa-

OCBOCHUU
JIOTN4YCCKOIro

paKkTepHbIE TPU3HAKU TO-
HATUA W YCTaHABJIMBATh
UX B3aMMOCBS3b, HCIOJb-
30BaTh COOTBETCTBYIOIIUE
MOHATUSA 1T OOBSICHEHUS
OT/EIbHBIX (DaKTOB U SIB-
JIEHUW; — BBIOMPATH OC-
HOBAHUS U KPUTEPUU IS
KJIaccu(puKauu  BEIIECTB
Y XMMHYECKUX  PEaKIUi;
npu-

yCTaHaBJIUBATh
YHHHO-CJICICTBCHHEIC CBS-
31 MEXAY H3Y4aeMbIMH
SABJICHUSIMU; — CTPOUTH
JIOTUYECKHE PACCYKICHUS
(MHIIyKTUBHBIC, IETYKTUB-
HBIC, TI0 aHAJIOTHH), BBISB-
JSATh 3aKOHOMEPHOCTH U

MIPOTUBOPEYMS B paccMmart-

PUBAEMBIX SIBJICHUSX,
(GbopMyIUPOBaTh  BBIBOJIBI
U 3aKJTIOYCHUS, npu-

HUA K CBOEMY 3JI0POBBIO U IIPUPOIAHOU
cpee;

—  BJAJEHHE CUCTEMONM XHUMHYECKHX
3HaHUI, KOTOpasi BKJIFOYAET: OCHOBOIIOJA-
Traromue IOHATHUA — XI/IMI/I‘IGCKI/Iﬁ 6 (]
MEHT, aTOM, SIAPO U DJCKTPOHHas 000-
JI0YKa aToma, s-, P-, 0-aTOMHbIC OpOUTAIIH,
OCHOBHOE M BO30YXIEHHOE

aToMa, l"I/I6pI/II[I/ISaHI/IH AaTOMHBIX Op6I/ITa-

COCTOsAHUA

J€i, UOH, MOJIEKYJIA, BaJCHTHOCTb, DJIEK-
TPOOTPULIATENIBHOCTb, CTENEHb OKHCIIE-
HUS, XUMUYECKasl CBA3b, MOJIb, MOJISIpHAsI
Macca, MOJIIpDHBIH OOBEM, YIJIEpOJHBIN
CKeJeT, (PyHKIMOHAJIbHAsA Trpylnmna, paiu-
KaJ, CTPYKTypHBIE (opMynbl (pa3BEPHY-
Thle, COKpALEHHbIE, CKEJIETHBIE), U30Me-
pUsl CTPYKTYpHass U THPOCTPAHCTBEHHAas
(reomeTpuyeckas, ONTHYECKas), H30MEPHI,
TOMOJIOTUUYECKUH psiJl, TOMOJIOTH, YIJIEBO-
JIOpOABI, KUCIOPOA- U a30TCOJAEpIKAIIKE
OpraHMYeCcKHe COEJUHEHHsS, MOHOMED,
MIOJINMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMO-
JIEKYJIIpHbIE COETUHEHUS; TEOPUH, 3aKOHBI
(nepuonuyeckuit 3akon J[. M. Mennene-
€Ba, TEOPHsI CTPOCHMsI OPTaHUYECKUX Be-
mects A. M. byrnepoBa, 3akoH coxpa-
HEHUS MaccChl BEILIECTB, 3aKOH COXPaHEHUS
U TIPEBPALLEHUS DHEPruu IpH XHUMHUE-

CKHX PEAaKIUAX), 3aKOHOMEPHOCTH, CHM-




MCHSATH B MPOLICCCC MMO3HA-
HUA HCIIOJIb3YCMBIC
B XUMHUU CHMBOJIMYCCKUC
(3HaKOBBIC) MOJENH, IIpe-
00pa30BBIBaTh MOJIETIbHBIC
MPEJICTABICHUS] — XUMH-

YeCKU 3HaK (CHMBOJM)

9JICMCHTA, XUMHYECKas

opmyua,
MHUUYECKOU

YpaBHEHUE XHU-
peakmuun = —
IpU pEUIeHUH Yy4eOHBIX
[IO3HABATEJIbHBIX U IIPAK-
TUYECKUX 3a/ad, IpuMe-
HATh HAa3BaHHbIE MOJIENb-
Hble NPEACTaBICHUSA Ui
BBISIBJICHUSI  XapaKTEPHbIX
IIPU3HAKOB U3Yy4aeMbIX
BEUIECTB M XHMHUYECKHUX

peakuuii;eckue

BOJIMYECKUHN S3bIK XMMHH, MHUPOBO33pEH-
YeCKUE 3HaHWS, JIeXKalllue B OCHOBE IIO-
HUMaHUS NIPUUYUHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUM; MpPEACTaBIECHUS O
MEXaHM3MaX XUMHUYECKHX peakiui, Tep-
MOJIMHAMUYECKUX M KHHETUYECKHX 3aKO-
HOMEpPHOCTSX HMX NPOTEKaHUs, O B3aUM-
HOM BIIMSIHUM aTOMOB U IPyNI aTOMOB
B MOJIEKYJIaxX (MHIYKTHUBHBIA U Me30Mep-
HbIl 3¢ dexTr, opuenTantsl | u 1l pona);
(akTOJIOrMYECKUEe CBEJICHUS O CBOWCTBAX,
cocTaBe, IOJIy4YEeHHH U 0O€e30IacHOM uc-
MOJIb30BAHUN BAKHEHIIUX OPraHUYECKUX
BEIIECTB B OBITY U MPAKTHUECKON Jes-
TEIbHOCTH YEJOBEKa, OOIMUX HAyYHBIX
MPUHIMIIAX XUMUYECKOTO IPOU3BOICTBA
(Ha mpumepe NpOU3BOJCTBA METaHOJA,
nepepaboTku HePTH);

—  c(opMHUPOBAHHOCTh YMEHHUH: BBI-
ABJIATh XapaKTE€pHbIE NPU3HAKU IOHATHH,
YCTaHABIIMBATh UX B3aWMOCBS3b, UCIOJIb-
30BaTh COOTBETCTBYIOIIME IOHATUS MpPH
ONMCAHUU COCTaBa, CTPOEHUS U CBOMCTB
OPraHUYECKUX COCTMHEHU;

—  copMUPOBAHHOCTH yMEHUS
OTpeeNATh BUJ XUMUYECKOW CBSI3U B Op-
TaHUYECKUX COEAMHEHMIX (KOBaJIeHTHast
U MOHHAs CBA3b, G- U M-CBS3b, BOAOPOI-
Hasl CBSI3b);




—  chOpMHUPOBAHHOCTh YMEHHUS TpHU-
MEHSTh MOJIOKEHUSI TEOPUU CTPOCHHS Op-
raHnyeckux BemectB A. M. bytiepoBa
Uil OOBSICHEHUS 3aBUCHMOCTH CBOMCTB
BELIECTB OT UX COCTAaBa U CTPOCHMUS;

— c(hOopMHUPOBAHHOCTh YMEHHS OIpe-
JIeNIATh BAJIEHTHOCTb U CTENEHb OKHUCIIE-
HUSl XMMHMYECKUX 3JIEMEHTOB B COEJUHE-
HUSX; BUJ XUMHYECKON CBSA3U (KOBAJICHT-
Has, WMOHHAas, METa/In4yecKas, BOJOPOA-
Hasi); TUN KPUCTAJIMYECKOH pEIIETKU
KOHKPETHOT'O BEIIECTBA,

—  chOpPMHUPOBAHHOCTh YMEHHS 00b-
SICHATH 3aBUCUMOCTb CBOWCTB BEILIECTB OT
BUJIa XMMHUYECKOM CBSI3M W TUIA KPUCTAJI-
JINYECKOM pELIETKH, 0OMCHHBIN
U JIOHOPHO-aKIIETITOPHBIM MEXaHU3MbI 00-
pa30BaHUsI KOBAJIEHTHOU CBSI3U;

—  c(opMHPOBAHHOCTH YMEHUM:
KJIACCU(UIIUPOBATh: HEOPraHUYECKUE Be-
IIeCTBa MO HUX COCTaBY; XUMHUYECKHE pe-
aKIMM 10 Pa3jIN4HbIM MPU3HAKAM (YUCTy
U COCTaBYy pearupymoIlux BELIECTB, Tel-
J0BOMYy 3¢ (}EKTy peakinH, HU3MEHEHHUIO
CTETeHEeW OKHCIIEHUS 3JIEMEHTOB, 00paTh-
MOCTH, Y4YacTHUIO KaTaju3aTtopa U T. IL.);
CaMOCTOSITENTLHO BBIOMPATh OCHOBAaHUS U
KpUTEpUH Ui KJIacCU(UKAIUUA HU3ydae-




MBIX BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

OK 02. Hcnonws3oBarb
COBPEMEHHBIE CpEJICTBA
NIOWCKa, aHalIu3a U WH-
Tepuperauun  uH)Op-
Malnuu, ¥ HH(OpMAaIH-
OHHBIC TEXHOJIOTUH IS

BBITIOJIHCHUS 3aj1a4
npodeccuoHanbHOM
NeSTeTbHOCTH

Brnaners npuémamu pa-
00THI ¢ MH(POPMALIUECIH:

— OpHUEHTHUPOBATHCS B
pa3IMYHBIX  UCTOYHMKAX
uHpopMaun (Hay4HoO-
NOMYJISIpHAsl ~ JIMTEpaTypa
XUMHUYECKOTO  COJepKa-
HUS, CIPaBOYHBIE I10CO-
oust, pecypcbl MHTEpHETA),
aHaJM3upoBaTh HHGOpMa-
LMIO0 Pa3JIMYHBbIX BUJOB U
bopm IIPEJICTaBIICHHUS,
KPUTUYECKHA OLICHUBATH €€
JIOCTOBEPHOCTh
Y HEMPOTUBOPEUNUBOCTH;

— (¢opMynMpoBaTh 3a-
IIPOChl U IPUMEHATH pa3-
JUYHBIE METOABl NpU IIO-
ucke u orbope uHpopma-
UM, HEoOXOoAUMOW s
BBITIOJTHEHUSI Y4EOHBIX 3a-
Jla4 ONPEJEIIEHHOTO THIIA;

— TnpuodpeTaTtb OIBIT
UCMOJIb30BaHUsT MH(OpMa-
IIMOHHO-
KOMMYHHUKaTUBHBIX  T€X-
HOJIOTMH W Pa3iIu4HbIX IO-
HCKOBBIX CHUCTEM,;

— CaMOCTOSATEIbHO BbI-
oupatpb ONTHMAJIbHYIO
bopmy MIPEACTABICHUS

- c(hOpPMUPOBAHHOCTh YMEHHI: OCY-
HIECTBISATh  IICJICHANPABIICHHBIM  MOUCK
XUMHYECKONH HH(MOpPMALUK B Pa3IUYHbBIX
UCTOYHUKAX (HayuHas U ydyeOHO-Hay4yHas
muteparypa, CMU, Wurtepner u np.),
KPUTUYECKH AHAIU3UPOBATH XUMHUUYECKYIO
uHpopMaIuio, repepadbareiBaTh €€ U HC-
MOJIb30BaTh B COOTBETCTBHHM C TIOCTaB-
JIeHHOW y4eOHOH 3aauei.

— c(hOpMHPOBAHHOCThL BIJIAJICHUS CH-
CTEMOW 3HAHUK O METOJIaX HAY4YHOIO IO-
3HAHUS SIBJIEHUN HpUponabl — HaOIro/e-
HUE, U3MEPEHUE, MOJICIUPOBAHHE, JKCIIe-
pPUMEHT (pealbHbIii U MBICICHHBII), HC-
MOJIb3YEMBIX B €CTECTBEHHBIX  HayKax;
YMEHHMsI IPUMEHSTh 3TH 3HAHHS MPHU IKC-
TEPUMEHTAILHOM HCCIIEIOBAaHUU BEIIECTB
U JUIsl OOBSICHEHUS XUMUYECCKUX SBICHHIA,
MMEIOIINX MECTO B TPHUPOJE, MpaKTHUe-
CKOM JCSTENIPHOCTU YeJIOBEKa U B TIOBCE-
JHEBHOM >KH3HMU;

—  chOpMHUPOBAHHOCTH YMEHUS BhI-
SIBIIATH B3aMMOCBSI3b XUMUYCCKUX 3HAHUN
C TOHSATHUSMHU U TIPEACTABICHUSIMU JIPY-
TMX €CTECTBEHHO-HAYYHBIX ITPEIMETOB
JUTs 00Jiee 0OCO3HAHHOTO MMOHUMAHUS Ma-




uHpopmarun (cxemsl,
rpadukwy, JMarpaMMbl,
TaOJIULbI, PUCYHKU U T.
IL.);

— HCHOJb30BaTh Hayy-
HbId A3bIK B  KauyeCTBE
cpelacTBa MpH pabore C
XUMHYECKON HH(OpMAaIH-
eil: MPUMEHATb MEXIIpe/-
METHBIE (pusmueckue
U MaTeMaTUYECKUE) 3HAKU
¥ CUMBOJIBI, (hopMyIibl, ab-
OpeBuaTyppl, HOMEHKJIa-
TYPY;

— HCIOJIb30BaTh 3HAKO-
BO-CUMBOJIMUECKUE  CPEJI-
CTBa HArJISAHOCTH.

TCPHUAJIBLHOT'O CAUHCTBA MHPA,

OK 03. ITnanuposats u
peaqu3oBhIBaTh  COO-
CTBEHHOE Tpodheccuo-
HAJIbHOE W JINYHOCTHOE
pasBUTHE, MpeaNpUHU-
MaTeJbCKYI0 JEATeNb-
HOCTb B TIpocdheccuo-
HaabHOM cdepe, wc-
MOJIb30BaTh 3HAHUS IO
¢buHaHCOBOM  TpamoT-
HOCTU B  Pa3IUYHBIX
KU3HEHHBIX  CHTYaIlH-
X,

Ba3oBbie ncciaenona-
TeJbCKHE JeHCTBUA:
— BIAJIETL OCHOBAMH

METOJI0OB HAY4YHOI'O IO3Ha-
HUs BEIIECTB
Y XUMUYECKUX PEAKIUN;
— (opMynupoBaTth Iie-
JM W 3aJa4d HCCIEe0Ba-
HUS, UCIOJB30BaTh IIO-
CTaBJICHHbIE
U CaMOCTOSTENbHO  cop-
MYJUPOBAHHbIE  BOMPOCHI

—c(hOpMHUPOBAHHOCTh YMEHMIi: ca-
MOCTOSATENBHO IUIAHUPOBaTb U IMPOBO-
JUTh XUMHUYECKUN 3KCIIEPUMEHT (IOoIyde-
HUE ¥ W3YyYEHHE CBONCTB OpPraHHMYECKUX
BEIIECTB, KAaUE€CTBEHHbIE pEaKIUM YyrJje-
BOJIOPOJIOB Pa3IMUHBIX KJIACCOB U KHUCIIO-
POJICOIEpPKALUX OPraHUYECKUX BEIECTB,
peleHre SKCIEPUMEHTAIBHBIX 3a/1ad 0
pacro3HaBaHUIO OPraHUYECKUX BEIECTB)
c coOirofieHueM TMpaBuil OE3011aCHOTrO
oOpallleHus: ¢ BellecTBaMu U Jaboparop-

- T'OTOBHOCTH K Ca-

MOpa3BUTHUIO,
TCIBHOCTH

CaMOCTOA-

" CaMOOIIPCACIICHUIO,
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B KadecTBe HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJISt
(GOpMUPOBAHUS TUIIOTE3BI
M0 TIPOBEPKE NPABHILHO-
CTH BBICKA3bIBAEMBIX CYXK-
JIIEHU; — BJIaJE€Th HaBEbI-
KaMH  CaMOCTOSITEJILHOIO
TJIaHUPOBAHUS

U TIPOBEJICHHSI  yYeHUYC-
CKHX JKCIIEPUMEHTOB, CO-
BEPIICHCTBOBATh  yMCHUS
Ha0II0aTh 32 XOAOM TMPO-
mecca, CaMOCTOSATEILHO
MIPOTHO3UOBATh €ro  pe-
3ynbTar, (GOpMyIUPOBATH
0000I1IIEHUT W  BBIBOJBI
OTHOCHUTEIIEHO  JTOCTOBEp-
HOCTH PEe3YJIbTaTOB HCCIIC-
JIOBAHUS, COCTaBIISITh
00OCHOBAHHBIM OTYET O
npojeNaHHoi pabore;
MpHOOpPETaTh OMBIT YYCHH-
YECKOM  MCCIEeIOBaTEIb-
CKOM W IPOEKTHOM Jes-
TEIIbHOCTH, MIPOSIBIISATH
CIIOCOOHOCTH

¥ TOTOBHOCTH

K CaMOCTOSITEIBHOMY  TIO-
HUCKY METOJIOB PEIICHHUS

HBIM 000pynoBaHueM, (OpMYIHPOBATH
LeNb WCCIEOBAaHUS, TPEACTaBIAThH B
pa3nuyHOi (popMe pe3ynbTaThl IKCIEpPU-
MEHTa, aHAIM3MPOBATH M OLICHUBATh HUX
JOCTOBEPHOCTb;

—  c(opMHUPOBAaHHOCTH yMEHHS IPO-
BOJIUTH PAcU€Thl: C HCHOJIH30BAHUEM IIO-
HATHH «MaccoBasi J0JIs BEUIecTBa B pac-
TBOpPE» W «MOJSIpHAas KOHLECHTPALUS,
Macchl BellecTBa Wik 00bEéMa rasa mo us-
BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B
peaKkIuyu BEHIECTB; TemIoBoro s¢ddexra
peaKuu; 3Ha4YeHUsI BOJIOPOTHOTO MOKa3a-
TEJISI PaCTBOPOB KHCIIOT U IIEIOYEH C H3-
BECTHOW CTENEHBIO IMCCOLMALUH; MaCChI
(06béMa, KOIMYeCcTBa BEIECTBA) MPOAYK-
Ta pPeaklluu, €CIU OJHO U3 MCXOJHBIX Be-
IIECTB JaHO B BUJIE pacTBopa
C ONpeEIEHHON MAacCOBOU JOJIEH PacTBO-
pPEHHOTO BelecTBa WM JAaHO B M30BITKE
(MMeeT MpUMECH); JT0JIU BbIXOJa IPOAYKTa
peakun; 00bEMHBIX OTHOIICHUH Ta30B;

— c(opMHUPOBAaHHOCTh YMEHHMIi: ca-
MOCTOSTEIBHO TUNIAHUPOBATh U TIPOBOJIUTH
XUMHYECKHI HKCIEpUMEHT (TIPOBEICHHE
peakuii HOHHOTO OOMEHA; TOATBEPIKIC-
HUE KayeCTBEHHOTI'O COCTaBa HEOpraHude-
CKUX BEIECTB; ONpEeAeNICHHE Cpelbl pac-
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MPAKTUYCCKUX 3ajaa4d,
MNPUMCHCHUIO  Pa3JIMYHBIX
MCTOJ0B IIO3HAHUS,

OBJiaieHue yHUBeEpPCaJIb-
HBIMHU PeryJssTHBHbIMH
JelHCTBUSIMH:

—  CaMOCTOSITCIIbHO IIja-
HUpPOBATh U  OCYIIECTB-
JISTh CBOIO II03HABATECIIb-
HYIO JIeSITE€JIBbHOCTD, OIpe-
aenss e€ uenu U 3agadu,
KOHTPOJUPOBATh U IO Me-
pe HEoOXOIUMOCTH KOp-
pEeKTUpOBaTh  MpejJiarae-
MBI QJITOPUTM JEHUCTBUH
IIPU BBITIOJIHEHUU y4eOHBIX
U HCCICAOBATECILCKUX 3a-
Jad, BBIOMpaTh Hambojee
s deKkTuBHBIA CcOco0 uX
pelieHuss ¢ y4€ToM Moiry-
YeHHWs HOBBIX 3HAHHH O
BEIISCTBAX U XHMHUUYECKHUX
peakiusaX; — OCYIIECTB-
JSATh CaMOKOHTPOJb Jesi-
TEJIHLHOCTH Ha OCHOBE ca-
MOaHajanu3a M CaMOOIICH-

K.

TBOPOB BEIIECTB C IOMOIILI0 WHAHKATO-
POB; M3YYCHHE BIMSHUS PAa3IHYHBIX (ak-
TOPOB Ha CKOPOCTh XUMUYECKOW PEaKIIHH;
pellleHre SKCIePUMEHTAIBHBIX 3a7ad IO
teMaM «Mertamie» U «Hemeramib») ¢
cobmoieHreM TpaBuil 6e30macHOro 00-
paleHdss ¢ BelIecTBaMH W Jaboparop-
HbIM 00OpyZOBaHHEM, (HOPMYJIUPOBATH
1[eJTb UCCIICJIOBAHMUS, TIPEJCTABIIATh B Pa3-
JTUYHON (opMe pe3yibTaThl IKCIEPUMEH-
Ta, AHAJU3UPOBATH W OLICHWBATH WX JO-
CTOBEpPHOCTb;

OK 04. 3ddextuBHO
B3aUMOJIECTBOBAaTE U
paboTaTh B KOJICKTHUBE
1 KOMaHe

OBianeHue yHUBeEpPCAJIb-
HbIMM  KOMMYHHKATHB-
HBIMH JeHCTBUSIMH

. — 3a/1aBaTh BOIPOCHI IO
CYIIECTBY  OOCYyKIaemMou

—  chOpMHPOBAHHOCTh YMEHHUH TpHU
MPOBEJECHUN TPAKTUYECKUX padoT: co-
OMoAaTh MpaBHJIa TOJB30BaHUS XHMHUYE-
CKOHM mocynoi u 1abopaTopHBIM 000pYy-
JIOBaHUEM, OOpalleHusi C BEIeCTBaMU

—  TOTOBHOCTb M CIIO-
cOoOHOCTh OOyHaroluxcs py-
KOBOJICTBOBAThCSI TPUHSTHI-
MU B OOIIECTBE TPaBHIAMH
¥ HOpMaMH MOBE/ICHUS;
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TEMBl B XOJE€  Juanora
W/WIN JMUCKYCCHH, BBICKA-
3bIBaTh UjeH, GOpMYIHPO-
BaTh CBOM IPEIOKECHUS
OTHOCHUTEIJIBHO  BBIIIOJIHE-
HUS TIPENJIOKEHHOW 3aza-
qu;
— BBICTYNaTb C IIPE3EH-
TallUe pe3yJbTaToB I10-
3HABaTEIbHOU JIE€ATEIIBHO-
CTH, IIOJIY4EHHBIX CaMo-
CTOATEIBHO WJIM COBMECT-
HO CO CBEPCTHUKAaMHU IIpU
BBITNIOJTHEHUHM XUMHUYECKOTIO
DKCIIEPUMEHTA, IpaKTUYe-
CKOM paboThl MO HCCIeno-
BAHUIO CBOWCTB U3yYae-
MBIX BEILECTB, pealn3aluu
yueOHOro MIPOEKTA,
1 (GOpMYJIMPOBATH BBIBOIBI
[0 pe3ynbTataM IpoBe-
JEHHBIX HCCIIEIOBAHU I
yTéM COIJIACOBaHUA IIO-
3ULUH B X0JIe 00CYKACHUs
¥ 0OMEHa MHEHUSIMH.
Obwenue:

—  OCYILECTBIATH
KOMMYHMKAaIlUM BO BCEX
cdepax KU3HU;

B COOTBETCTBUHU C MHCTPYKLUHUSMH IO BBI-
MIOJIHEHUIO J1a00paTOPHBIX XMMHUYECKUX
OIBITOB;;

— chOpMHUPOBAHHOCTh YMEHHUH: Xa-
pakTepu30BaTh (OMUCHIBATH) OOIIME XU-
MHYECKHE CBOMCTBA BEUIECTB Pa3IMYHBIX
KJIACCOB; IIOJATBEPXKIATh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXKJy HEOpraHuue-
CKMMH BELIECTBAMH C TOMOIIBIO ypaBHE-
HUWA COOTBETCTBYIOLIMX XHMHYECKUX pe-
aKIii;

—  cpOpMUPOBAHHOCTh YMEHHUS pac-
KpbIBaTb  CYUIHOCTb:  OKHUCIHUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN  IOCpel-
CTBOM COCTAaBJICHHUS AJIEKTPOHHOIO OallaH-
ca JTUX pEaKIHil; peakluuii MOHHOTO 00-
MEHA MYTEM COCTABJICHUS HX IIOJHBIX H
COKpAIEHHBIX MOHHBIX YpPaBHEHMM; peak-
IUH THAPOJU3a; peakUuil KOMILIEKCO00-
pasoBaHusi (Ha TpHUMEpe TUAPOKCOKOM-
MJIEKCOB IIMHKA U QIFOMHUHUS);

—  c(opMUPOBAaHHOCTH YMEHHUS 00b-
SACHATHb 3aKOHOMEPHOCTH NPOTEKaHUS XHU-
MUYECKHUX PEaKIUi ¢ y4E€TOM HX DHEpre-
TUYECKUX XapaKTePUCTUK, XapakTep W3-
MEHEHUSI CKOPOCTU XHMHUYECKOW PEaKINU
B 3aBHUCHMOCTH OT Pa3JIM4HbIX (PaKTOPOB,
a Tak)Ke XapakTep CMENICHUs XUMHUYECKO-
o paBHOBECHs IO/ BIUSHUEM BHEIIHUX
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— BJANETh  pasiny-
HBEIMH crocobaMu 001e-
HUS W B3aNMOJCHCTBHS,
apryMEHTHPOBAHHO BECTH
JIMaJIor, pa3BepHYTO U JIO-
THYHO M3JIaraTh CBOIO TOY-
Ky 3pEHHsI C HCIOJb30Ba-
HUEM SI3IKOBBIX CPE/ICTB.

Coemecmnas Oen-
MenvbHoCmb:

— IMOHUMATh U
UCIIONIb30BaTh IPEUMYIIIe-
CTBa KOMAaHIHOW M HHIH-
BUyaJIbHOU paboThI;

— OLIEHUBATh
KayecTBO CBOEro BKJIaga U
BKJIaJIa KaXJIOr0 Y4YacTHH-
Ka KOMaHAbl B OOIMIMUA pe-
3ynbTaT 1o pa3palboTaH-
HBIM KPUTEPHSIM;

BoznelicTBuil (mpunuun Jle Hlarense);

OK 05. OcymiecTBasTh
YCTHYIO U MHCHbMEHHYIO
KOMMYHHKAITHIO Ha
rOCYy/IapCTBEHHOM SI3bI-
ke Poccuiickoit Pene-
palyu C y4eTOM OCO-
OEHHOCTEH COIUAILHO-
ro0 U KyJbTypHOTO KOH-

- BJIaJIETh YMEHUSAMH NIPOBOIUTH C OIO-
poii Ha MOJTyYeHHbIE 3HaHUS y4eOHO-
UCCIIEI0BATEIbCKYIO U IPOEKTHYIO JIesi-
TEJbHOCTD, MPEJICTABIISATh €€ PE3YJIbTaThl B
BHUJIC 3aBCPHICHHBIX ITPOCKTOB, IIPE3CHTA-
UH, TBOPUECKUX paboT

TOTOBUTH YCTHBIC BBICTYIIJICHHSA U IMTUCh-

- c(hopMUPOBAHHOCTH
OIIbITA TO3HABAaTEILHON H
MPaKTUYECKOU JEeATEIbHOCTH
oOydaromuxcsi B Ipolecce
peanuzanuu  00pa3oBaTENb-
HOU NeSITeTbHOCTH
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TEKCTa;

MEHHbIE pabOoThI (Pa3BepHYTHIE OTBETHI

— c(pOpMHMPOBAHHOCTb YMEHUI: HC-
II0JIb30BAaTh XUMHUYECKYIO CUMBOJIUKY JUIS
COCTABJICHUS MOJIEKYJSIDHBIX M CTpYK-
TYpHBIX  (pa3BEPHYTBIX, COKpAIIEHHBIX
U CKEJIeTHBIX) (OPMYJT OpPraHMYEeCKHX Be-
LIECTB; COCTaBJIATh YPaBHEHUS XHUMHYE-
CKHX peakLUUH | pacKpblBaTb HX CYIL-
HOCTB: OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIIBHBIX PEaKLMU IOCpen-
CTBOM COCTaBJICHUS 3JEKTPOHHOr0 OanaH-
ca 9TUX peaKkIMil; peakiril MOHHOTO 00-
MEHa IyTEM COCTAaBJICHUS HX IIOJIHBIX
Y COKPAIlCHHBIX MOHHBIX YpPAaBHEHUM; W3-
rOTaBJIMBaTh MOJEIN MOJIEKYJI OpraHH4e-
CKHX BEIIECTB JUIsl WIIKOCTPALUUA HUX XHU-
MHUYECKOI0 U IPOCTPAHCTBEHHOI'O CTPOE-
HUS;

—  c(popMUPOBAHHOCTb YMEHHI:
YCTaHABJIMBAaTh NPHUHAUIEKHOCTh U3Yy4EH-
HBIX OpPraHUYEeCKUX BEIIECTB 110 UX COCTa-
BY U CTPOCHMIO K ONPEIEIEHHOMY KJilac-
Cy/TpymIie coeMHeHHH, 1aBaTh UM Ha3Ba-
HHs 110 CUCTEMAaTH4YECKOM HOMEHKIAType
(IUPAC) v npuBOIUTH  TpUBHAJIbHBIE
Ha3BaHWUs JUIS OTAEIBHBIX NIPECTaBUTEIEH
OpPraHMYECKUX BEIIECTB (ITUJICH, alleTH-
JIEH, TOJIyOJl, TJIMLIEPUH, JTUJICHIIIUKOID,
¢deHon, ¢dopmanpaerua, areTanblIeru/,
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alleTOH, MYpaBbHHAsl KHCIIOTA, YKCYCHas
KHMCJIOTa, CTEApUHOBAsi, OJICMHOBAs, IaJlb-
MUTUHOBAsl KHUCJIOTHI, TJULUH, aJaHUH,
MaybTo3a, (hPyKTO3a, AHWIMH, IWBUHUIL,
U30IPEH, XJIOPOIIPEH, CTUPOIL U JIP.);

OK 06. [IlposBusats
IpaXkJIaHCKO-
NaTPUOTHUYECKYIO  TIO0-
3ULIMIO, JIEMOHCTPUPO-
BaTh OCO3HAHHOE ITOBE-
JICHHE Ha OCHOBE Tpa-
IUIIMOHHBIX  OOIIeye-
JIOBEYECKUX LIEHHOCTEH,
B TOM YHCJIE C Y4ETOM
rapMOHU3ALUN MEKHa-
UOHAIBHBIX U MEXpe-
JUTUO3HBIX  OTHOIIE-
HUW, NPHUMEHATh CTaH-
JapThl aHTUKOPPYIIH-
OHHOTO TTOBEJICHHUSI.

I'pasxicoanckozo  6oc-
nUMAanuA:

— OCO3HaHMs 00yua-
IOUIMMUCS CBOMX KOHCTHUTY-
LMOHHBIX IIpaB U 00s3aHHO-
CTEH, yBOKEHHS K 3aKOHY U
MIPAaBONIOPSIIKY;

— TMPEJACTaBJIECHUS O
COIMAIHBIX ~ HOpMax |
IpaBUIaX MEXIUYHOCTHBIX
OTHOIICHH B KOJUICKTHBE;

— TOTOBHOCTH K
COBMECTHOMN TBOPYECKOMN
NesITeIbHOCTH MIPH CO3AAHUU
y4eOHBIX MPOEKTOB, pelle-
HUM y4eOHBIX W TMO3HaBa-
TeNBHBIX 3ajad, BBIIOJIHE-
HUM XUMHUYECKUX 3KCIepu-
MEHTOB;

— CIIOCOOHOCTH  TIO-
HUMaTh U MPUHUMATh MOTHU-
BbI, HAMEPCHHUs, JIOTUKY U
apryMeHTbl  JApYrHUX IpH
aHaM3e pPAa3INYHBIX BHJOB
y4eOHOMU JesITeNbHOCTH;

— cpOpMHpPOBAHHOCTH yMEHHUS Xa-
paKTEepU30BaTh MCTOYHUKU YTIIEBOAOPO/I-
HOTO ChIphs (He(Th, TPHUPOJHBIA Ta3,
yroyib), CHOCOObI €ro mnepepaboTKu u
NPAaKTUYECKOE MPHUMEHEHHE IPOIYKTOB
nepepaboTKH;

—  c(opMUPOBAaHHOCTH BIAJCHUS CU-
CTEMO# 3HaHWIl O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHWS — HaOJIOJCHUM, W3-
MEpPEHHUH, MOJICITUPOBAHUH, IKCIICPUMEHTE
(peanbHOM U MBICIICHHOM) M yMEHHUSA
NPUMEHSTh OTH 3HaHUS; CcHOpMHUpPOBaH-
HOCTH YMCHHSI IPUMEHSITh OCHOBHEBIC OIle-
paryl MBICIIUTEIILHOUW JESITeTbHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, 00001e-
HUE, CHUCTEMaTHU3aIUIo, BBISIBICHUE MPH-
YHUHHO-CJICJICTBEHHBIX CBSI3€H — IS U3Y-
YeHHsI CBOMCTB BEIIECTB U XMMHUYECKUX
peaKuuii;

—  chOpPMUPOBAHHOCTh YMEHUH: BBI-
SBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUUN
C TIOHATUSMHU U TIPEICTABICHUSAMH APYTUX

— Oco3HaHue 00yda-
IOLIIMHUCS POCCHUICKON
IpaXJAaHCKOH  MJICHTUYHO-
CTH,

—  HajlMyue MOTHBa-
U K 00y4YEHHUIO;
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Iampuomuueckozo
socnumanus:

— IIEHHOCTHOI'O OT-
HOLIEHHS K UCTOPUYECKOMY
Y HAYYHOMY HACJIEJIUI0 OTe-
YE€CTBECHHON XMMMU,

— YBaKCHUS
K IIporeccy TBOpYECTBA
B o0sactu TEOpHUn

U IPAKTHUYECKOTO IPHUIIOKE-
HUS XUMHM, OCO3HAHMS TO-
ro, 4TO JaHHbIE HAyKU €CTh
pe3yibTar JUTUTENBHBIX
HAOIOACHNH, KPOTOTINBBIX
HKCHEPUMEHTAIbHBIX IOUC-
KOB, TIOCTOSIHHOTO TpyJa
YUYEHBIX U TPAKTHKOB;

— UHTEpeca
Y TI03HABaTeJIbHBIX MOTHUBOB
B [IOJIyYE€HUU
U NIOCIEAYIOUIEM  aHAU3e
nH(pOpMaLIUK O MEePEAOBbIX
JOCTUKEHUSX COBPEMEHHOMU
OTCUYCCTBCHHOM XNMHUU;

Hyxoeno-
HPAGCMBEHHO20 60CHUMA-

HuA:
— HPaBCTBEHHOTO CO-
3HaHHUA, O3THUYCCKOI'O IIOBEC-
JIEHU,;
— CIIOCOOHOCTH Olle-

€CTECTBEHHO-HAYyYHbIX MPEIMETOB IS
Oosiee OCO3HAHHOTO TMOHMMAHUS CYIIHO-
CTH MaTepUAIbHOTO E€AMHCTBA MHUpA; HC-
MOJIb30BaTh CUCTEMHbBIC 3HAHUSA MO Opra-
HUYECKOW XMMHH JJII OOBSICHEHUS U TIPO-
THO3UPOBAHUS SIBICHUH, UMEIOIINX €CTe-
CTBEHHO-HAY4YHYIO IPUPOY;

— cpOpMHPOBAHHOCTh YMEHHS pac-
KpbIBaTh CMBICJI MEPUOJUYECKOTO 3aKOHA
J. 1. MenneneeBa u JEMOHCTPUPOBATH
€ro CHUCTeMAaTU3UPYIOIIYI0, OOBICHUTEb-
HYIO U TIPOTHOCTHYECKYIO (QYHKIIUU;

—  chOpMUPOBAHHOCTh YMEHHUH: Xa-
paKTEpU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB U MOHOB XMMHUYECKHX SJIEMEHTOB
nepBoro— 4eTrBéproro nepuoaos Ilepuo-
audeckout cucrtemnl J[. WM. Mengeneena,
WCIIONB3YSl  TOHATUSI  «IHEPTEeTHUYECKHUE
YPOBHHY, <«OHEPTETUYECKHE TOJTYPOBHH,
«s-, p-, d-aToMHBIE OPOUTATHY, «OCHOBHOE
U BO30YXKIEHHOE SHEPreTUUYECKHE COCTO-
SIHUS aTOMaY; OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEH-
TOB U MX COEAUHEHUH TO MEepuoaaM H
rpynmnaM [lepuoanueckoit cucremst 1. 1.
MeHnneneeBa, BaJCHTHBIE BO3MOKHOCTH
aTOMOB DJIEMEHTOB Ha OCHOBE CTPOCHHS
WX DJIEKTPOHHBIX 000JIOUEK;

— cpOpMHUPOBAHHOCTh YMEHHUS Xa-
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HUBATb CUTYyallUH, CBSA3aH-
HBIE C XMUMHMYECKUMU sBIIE-
HUSMH, U TIPUHUMATh OCO-
3HaHHBIC DEIICHMs, OPHUCH-
THPYACb Ha  MOpPAJIBHO-
HPaBCTBECHHBIC HOPMBI
U LIEHHOCTH;

— TOTOBHOCTH OLICHH-
BaTb CBOE IOBEJICHUE U IIO-
CTYIIKM CBOMX TOBapHILEH
C IO3MLIMKA  HPABCTBEHHBIX
U IIPaBOBBIX HOPM U C Y4é-
TOM  OCO3HaHUs IOCIEl-
CTBUH ITOCTYIIKOB;

pakTepu30BaTh XUMUYECKUE PEAKLUH, JIE-
JKalllie B OCHOBE MPOMBILIUIEHHOTO MOTY-
YEeHUSI CEPHON KHUCIIOTHI, aMMHaKa, 00Iue
Hay4HbIC MPUHLIUIBl XUMUYECKUX IMPOU3-
BOJICTB; 11€J€CO00Pa3HOCTh IPUMEHEHUS
HEOPraHMYeCKUX BEIIECTB B IPOMBIII-
JIEHHOCTH U B OBITY C TOYKH 3pEHHS CO-
OTHOILIEHHS PUCK-TI0JIb3a;

OK 07. CopgeiicTBOBAaThH
COXPAHEHUIO  OKpYyXKa-
IOIIEH Cpelbl, PECcypco-
COCPEeIKCHHIO, TIPHUME-
HATH 3HAHHUS 00 H3Me-
HEHUM KJIMMaTa, MPHH-
IUTIBI OepeKITUBOTO
pOM3BOJICTBA, 3(pdek-
TUBHO JEWCTBOBATH B
Ype3BbIYANHBIX CHUTYa-
LUSIX

Qu3uueckozo eocnu-
manus:

— TIOHUMAaHUs [EHHO-
cTeil 3mopoBoro U 6Geszomac-
HOro oOpa3a »HU3HHU; HE0O0-
XOJUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHO-
My (pU3UYECKOMY M TICHUXH-
YECKOMY 37I0POBBIO;

— cobmofieHus Tpa-
BWJI Oe3omacHOro oobpaiie-
HUS C BEIIECTBAMH B OBITY,
IMOBCECAHEBHOM JKHM3HU, B
TPYJIOBOU JESITENLHOCTH;

— TIOHWMaHHS IIeH-
HOCTH TIPaBWJI HHIUBUIY-
QIBHOTO W KOJUICKTUBHOTO
0€30MacHOTO TOBEACHHS B

—  c(hOpMHUPOBAHHOCTh YMEHHIL: MIPO-
THO3UPOBATh, aHAJIMU3UPOBATL W OLCHH-
BaTh C TO3UIMN IKOJIOTHYECKOI Oe3omac-
HOCTHU MOCIIEACTBUS ObITOBOM
Y TIPOU3BOJICTBEHHON JESITENTbHOCTU 4Ye-
JIOBEKa, CBS3aHHOW C TMepepabOTKON Be-
IIECTB; MCIOJNb30BAaTh MOJYYCHHbIE 3Ha-
HUS Ui NPUHATHS TPAMOTHBIX pPEIEHUN
HpO6J'ICM B CUTyalusX, CBA3aHHBIX C XHU-
MHEH;

—  chOpMHUPOBAHHOCTh YMEHHUH: CO-
OJr0/1aTh MpaBUjia SKOJIOTMUYECKU IIeJIeco-
00pa3HOro MoBeACHUS B OBITY U TPYIOBOM
JISSITCIIBHOCTH B TIEJISIX COXPAaHEHUS CBOE-
0 3J0pOBbSA, OKPYKAIOIIEH MNPUPOTHON
Cpenbl M JIOCTIKEHHUsI €€ YCTOWYHBOTO

—  HaJM4YHe TPaBOCO-

3HaHMUS,
KYJBTYpBI;

IKOJIOTUYECKOU
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CUTyalusiX,  YIpOKarOIIUX
3J0POBBI0 U KU3HU JIFOAEH;
OCO3HaHHUs TOCHEACTBUNA U
HENPUITHS BPEAHBIX MPH-
BBIYCK (YIOTpeOIeHUs aIKo-
rojsi, HApKOTHUKOB, Kype-
HUSA);

IKonozuueckozo eoc-
numanua:

— OKOJIOTHYECKH IIe-
71eCO00pa3HOTO OTHOIICHUS
K TPHUPOJC KAaK HCTOYHUKY
CYLICCTBOBAHMS >KM3HU Ha
3emie;

— TOHHMaHus TIJIOo-
0aJbHOTO XapakTepa 3KOJIo-
THYECKUX MpoOieM, BIIHS-
HUS OKOHOMHYECKUX IIPO-
I[IECCOB Ha COCTOSTHUE MpH-
POAHON M COLMAJIBLHOU Cpe-
JIBL;

— OCO3HaHHS HEOO0XO-
JTUMOCTH UCTIONTb30BaHUS
JTOCTHKCHUH  XUMUHU  JUIS
pelIeHrs BOIPOCOB PAaIHO-
HAJIBHOTO  TIPUPOJIOIIOIH30-
BaHUS;

— aKTUBHOTO HEMpHsi-
THSI TENUCTBHM, MPUHOCIIIUX
BpE/ OKpYKaIOIIEH MPUPOJI-
HOM cpefie, YMEHMS MPOTHO-
3UpOBaTh HEOIATOMPHUSATHBIC
IKOJIOTHYECKUE TOCJIe1-

pa3BUTHS; OCO3HABATH ONACHOCTb TOKCH-
YECKOr0 JEHCTBUS HA JKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPraHUYECKUX BEIECTB,
noHuMasi cmeica nokazaress I11JIK; anaium-
3UPOBAThH I1EIECO00Pa3HOCTh TPUMEHEHUS
OpPraHMYECKHX BEIIECTB B MPOMBIIIICH-
HOCTH M B OBITY C TOYKH 3PEHHUS COOT-
HOUIEHHUS PUCK-TIOJIb3a;

— OKOJIOTHYECKH  IeJIecO00pa3HOro
MOBE/ICHUS B OBITY U TPYIOBOH J€ATEIb-
HOCTU B 1IENAX COXPaHEHHUsI CBOErO 3]10-
POBBS, OKPYKAIOLIEH IPUPOJHOM Cpelbl
M JIOCTUKEHMS €€ YCTOMYMBOTO Pa3BUTHS;
OCO3HABaTh  OMNACHOCTb  TOKCHUYECKOTO
JICUCTBUS Ha >KUBBIC OPTaHU3MBI OIpeEJe-
JIEHHBIX HEOPraHWYECKUX BEIECTB, MMOHU-
Mas cMbich nokazarens [TIJIK
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CTBUSL  NPEANPUHUMAEMBIX
JNEUCTBUH U IPENOTBPAILATh
UX;

— HaJIM4us pa3BUTOIO
9KOJIOTMYECKOTO MBILUICHHUS,
JKOJIOTUYECKOM  KYJIBTYpHI,
OIIbITa JIEATENBHOCTH 3KOJIO-
TMYECKOM HAIPABIICHHOCTH,
YMEHHSI PYKOBOJICTBOBATHCS
UMM B II03HABaTEIBHOM,
KOMMYHHMKaTUBHOM U COLM-
QIbHOM MpaKTUKE, CIOCO0-
HOCTM M YMEHHUS aKTHBHO
IIPOTUBOCTOATh  MJIE0JIOTUU
xemodobuu;

OK 09. Ilons3oBaThCst
npodeccuoHanbHOM
JIOKYMEHTalue Ha
rocyJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

Ilennocmu nayunozo
NO3HAHUA:
— MHUPOBO33PEHHUA, COOT-
BETCTBYIOILIETO  COBPEMEH-
HOMY YpPOBHIO  pa3BHUTHUSA
HaykKu M OOIIeCTBEHHOM
MIPaKTUKU;
— TMOHMMaHHs creuupuKu
XUMHHM KaK HayKH, OCO3Ha-
HHUS eé poiu
B (hopMHUpOBaHUH pauuo-
HaJIbHOIO HAYYHOTO MBIIII-
JIEHH, CO3JaHMU IIEJIOCTHO-
ro TNpejcTaBieHust 00 OKpy-
KaloIIeM MUpe KaKk O eIHH-
CTBE IPUPOJBI U YEIIOBEKA,
B [IO3HAHUU MPHUPOJIHBIX
3aKOHOMEPHOCTEH M pelie-

— cpOpMHpPOBAHHOCTh YMEHHH Xa-
paKTepHu30BaTh COCTaB, CTPOCHUE, (U3U-
YCCKUC U XHUMHUYCCKHC CBOﬁCTBa THUIINY-
HBIX MPEJACTABUTENCH Pa3IUYHBIX KJIACCOB
OpPraHUYeCKUX BEIIECTB: AIKAHOB, IUKIIO-
aJIKaHOB, aJKEHOB, aJIKaJHUEHOB, aJIKUHOB,
apOMaTHYECKUX YTIEBOJOPOIOB, CIIUPTOB,
AJIbJACTU 0B, KCTOHOB, Kap6OHOBI)IX KHUC-
JIOT, TMPOCTBIX U CIOXHBIX 3(UPOB, KU-
pPOB, HUTPOCOECIMHEHU U AMHUHOB, aMH-
HOKHCIIOT, OEJIKOB, YIJIEBOJIOB (MOHO-, JIH-
U TOJUCAaXapuIOB); WUTIOCTPUPOBATH T'e-
HETHYECKYIO CBSI3b MEKIY HUMHU ypaBHE-
HUSIMH  COOTBETCTBYIOIUX XHUMHYCCKHX
peaKIMii ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX

hopmyir;
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HUHU TPOOJIEM COXpaHCHUS
MIPUPOJTHOTO PABHOBECHST;

— yOeXIEHHOCTH B 0CO0O0M
3HAYUMOCTU XHMHHU JJIs CO-
BPEMEHHOW [IUBUIIN3ALINU: B
eé T'YMaHUCTUYECKOU
HATPABJICHHOCTH M BaXXHOH
poJiu B CO3/1aHUU HOBOH Oa-
36l MaTepHaJbHOU KYJIbTY-
PBI, B PEIICHUU TI00ATBHBIX
npoOJieM YCTOHYMBOTO pas-

BHUTHS Y€JIOBEUYECTBA — ChI-
pbEBOM,  DHEPrEeTUUYECKOM,
MHIIEBON " 9KOJIOTH-

4ecKoll 0e30MmacHOCTH, B
Pa3BUTUU MEIUIIMHBI, OOec-
MEYEHUH YCIOBUM YCHEIIHO-
ro Tpyda ¥ 3KOJOTHYECKU
KOM(OPTHOH KU3HU KaKIO-
ro 4jeHa oOIleCTBa;

—  €CTECTBEHHO-Hay4YHOH
Ir'paMOTHOCTH: ITIOHUMaHU s
CYLUIHOCTH METOJIOB IIO3Ha-
HUSA, UCITIOJIB3YEMBIX B €CTC-
CTBEHHBIX HayKax, CHOCO00-
HOCTHU HCIOJIb30BaTh MOJIY-
yaeMble 3HaHMS JJIs aHaIu3a
U OOBsACHEHMs  SBJICHUH
OKpY’KaIOILlero MUpa U Mpo-
UCXOJAIIUX B HEM HM3MEHE-
HUW;, yMEHHS Jenatb o0oc-
HOBAaHHBIE 3aKJIIOUEHHUs Ha
OCHOBE HayyHBIX (DaKTOB U

—  chOpMHUPOBAHHOCTh YMEHHMSI MOJ-
TBEPKJIaTh HA KOHKPETHBIX MPUMEpPAX Xa-
paKTep 3aBHCUMOCTH DPEaKIIMOHHOM CIO-
COOHOCTH OpPraHWYECKHX COEIAWHEHHH OT
KPaTHOCTU M TUIA KOBAJICHTHOH CBs3H (G-
U T-CBSI3M), B3aUMHOTO BIIMSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

— c(hOpMHUPOBAHHOCThL BIJIAJICHUS CHU-
CTEMOW 3HAHUM O METOJAaX HAay4HOro I10-
3HAaHUS SBJIEHUN NpUpoAbl — HabIoIe-
HUE, U3MEPEHUE, MOJEIMPOBAHHE, IKCIIE-
PUMEHT (pealbHBbIi U MBICICHHBIN), HC-
MOJIb3YEMBIX B €CTECTBEHHBIX  HayKax;
YMEHHs IPUMEHSTh 3TU 3HAHUS MPH IKC-
MEePUMEHTaIbHOM HCCIIEIOBAaHUH BEIIECTB
U Ui OOBSICHCHHSI XHMHUYECKUX SIBIICHUH,
UMEIOIIMX MECTO B TIPUPOJE, MpPaKTHYe-
CKOM JIeATEIIbHOCTH YelIOBeKa U B TIOBCE-
JTHEBHOM KHU3HHU;

—  c(opMUPOBAaHHOCTH YMEHHS BBI-
SIBIIATh B3aUMOCBSI3b XUMHUYCCKUX 3HAHUI
C TIOHATHSIMH W TIPEACTABICHUSMHU JPY-
TMX ©CTECTBEHHO-HAYyYHBIX MPEIMETOB
Juis 0ojilee OCO3HAHHOTO NMOHHMMAaHMS Ma-
TEePUAILHOTO €IMHCTBA MHPA;

—  chOpMHUPOBAHHOCTb YMEHHI:
MPOBOANTHh PACUYETHl 1O XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX
peakIuii ¢ HUCIOIb30BaHUEM (PU3UUECKUX
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UMEIOIUXCS JIaHHBIX C IIe-
JBI0 TIONYYEHUS JTOCTOBEp-
HBIX BBIBOJIOB

; — CIIOCOOHOCTH CaMOCTOsI-
TEJIbHO HCIIOJIb30BATh XU-
MUYECKUE 3HAHWS JUIS pe-
HIeHHs TPOOJIeM B peasbHbIX
KU3HEHHBIX CUTYaIIHIX;

— HWHTepeca K IMO3HAHMUIO,
HCCIIEI0BATENBCKOU nesi-
TEJIbHOCTU; — TOTOBHOCTH
U CIIOCOOHOCTH K HeIpe-
PBIBHOMY 00pa30BaHUIO U
caMoo0Opa30BaHMIO, K  aK-
TUBHOMY TIOJTy4EHHUIO HOBBIX
3HaHUH o XUMUHU
B COOTBETCTBUU

C )KM3HEHHBIMU  TIOTPEOHO-
CTSIMU;

— HHTEpeca
K 0COOEHHOCTSIM Tpyna
B pa3IMUHBIX cdepax Mpo-
(beccruoHaIbHON JIeAaTeIbHO-
CTH.

BEJIMYMH (Macca, 0ObEM Ta30B, KOJIMYE-
CTBO BEILECTBA), XapaKTEPU3YIOLIUX Be-
IIECTBA C  KOJUYECTBEHHOM CTOPOHBI:
pacyé€Tbl MO HAXOXKACHUIO XUMHYECKOU
dbopMyIbl BeliecTBa MO M3BECTHBIM Mac-
COBBIM JOJSIM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusi, IUIOTHOCTU ra3o00-
pa3HbIX BEIIECTB;

—  chOpMHUPOBAHHOCTH TpEJCTaBIIC-
HUWA: O MAaTepUaIbHOM €JIMHCTBE MHpA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIB-
JICHUW TPUPOMBI; O MECT€ M 3HAUYCHUU
XUMHUU B CHUCTEME ECTECTBEHHBIX HAyK U
e€ poiu B 0OECHEYEHUU YCTONYMBOIO
pa3BHUTHSA, B PEIICHUU TPOOIEM IKOJIOTH-
YECKOH, SHEPTETUUECKOW M THUIIEBON 0e3-
ONAaCHOCTH, B Pa3BUTUU MEIULIUHBI, CO-
31aHUM HOBBIX MaTEpPHAJIOB, HOBBIX HC-
TOYHUKOB JHEPIUU, B O0OECIEUEHUH pa-
LHAOHAJIBHOTO MPUPOJIONOJIB30BAHUSA, B
(GhOpMHUPOBAHUHM MUPOBO33PEHUS U 00IIEH
KYJIbTYphI UETIOBEKA, @ TaKKEe DKOJIOTHYE-
CKM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOE-
MY 3I0POBBIO U TIPUPOJHOM CpEJiE;

—  chOpMHUPOBAHHOCTH BJIAJICHUS CHU-
CTEMOW XHMMHUYECKMX 3HAHHU, KOTOpas
BKJIIOUAET: OCHOBOIIOJIATAlOIIUe ITOHATUS
— XHUMHMYECKHI »JJIEMEHT, aToM, SJIpO
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aToma, M30TOIIbI, DJICKTPOHHAsT 000J0YKa
atroma, s-, p-, d-aToMHbIe OpOMTANTH, OC-
HOBHOE W BO30OYKIEHHOE COCTOSHUS aTo-
Ma, THOPHAM3AIMSA ATOMHBIX OpOHTAJICH,
WOH, MOJICKYJIa, BAJICHTHOCTb, JIEKTPOOT-
PHIIATEIBHOCTh, CTETIEHb OKHCIICHHS, XH-
MHUYECKasi CBs3b (KOBaJICHTHAs, HOHHAs,
METaJUIN4YeCKasi, BOJOPOJIHAsI), KPHCTa-
JIMYECKas peléTka, XUMUYCCKas PeaKiius,
pacTBOp, AJIEKTPOJIMTHI, HEIICKTPOJIMTHI,
JIEKTPOJINTHYCCKAS JIUCCOIMAIINS, CTe-
[ICHb JTUCCOIMAIINN, BOJOPOIHBIN MOKa3a-
TEJb, OKUCIIUTENb, BOCCTAHOBUTEIIb, TEIl-
JOBOM A(DPEKT XUMHUYECKOW peaKIHH,
CKOPOCTh XMMHYECKOW PEaKIIMU, XUMUYe-
CKO€ pPaBHOBECHUE; TCOPHH M 3aKOHBI (TEO-
pHsl  DJIEKTPOJIUTUYECKON AMCCOLUAIIH,
nepuoanueckuil 3akoH /[[. M. Mengenee-
Ba, 3aKOH COXPAHCHHUS MacChl BEIIECTB,
3aKOH COXPAHEHHUS U TPEBPAIICHUS dHEP-
TMA TIPH XUMHYECKHX pEaKIHUsAX, 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH
JICHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUI SI3BIK XUMHH, MHPOBO3-
3pCHUYECKUE 3HAHMS, JISKAIIUE B OCHOBE
MOHUMAaHHMSI IPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKMX  SBJCHHH; COBPEMEHHBIC
NPEJCTaBACHHUS O CTPOCHHWH BEIIECTBAa Ha
aTOMHOM,  HOHHO-MOJIEKYJISIDHOM U
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HA/IMOJICKYJIIPHOM YPOBHSIX; TpeACTaBIIe-
HUS O MEXaHH3MaX XUMHUYECKUX PEaKIHid,
TEPMOJMHAMHYECKUX ¥  KHHETHYECKUX
3aKOHOMEPHOCTAX WX MPOTEKaHUA, O XH-
MHYECKOM DPABHOBECHM, pacTBOpax H
JMCIIEPCHBIX CHCTEMaXx; (PaKTOIOruYecKue
CBEJIEHUS O CBOMCTBAxX, COCTaBe, MOIyYe-
HUM U 0E€30IIaCHOM HCIIOJIb30BAHUU BaX-
HEHIINX HEOPTaHMYECKUX BEUIECTB B OBITY
Y TIPAKTUYECKOH JeSITeIbHOCTH YeJIOBEKa,
00X HAYYHBIX MPHHIUIAX XUMHYECKO-
IO TIPOU3BO/ICTBA;

—  c(hopMUPOBAaHHOCTH YMEHHIA: BBI-
SBIISITh XapaKTEPHbIC TPU3HAKH MTOHATHH,
YCTaHaBJIMBAThH UX B3aUMOCBSI3b, UCIIONb-
30BaTh COOTBETCTBYIOIINE MOHATHS IIPU
ONKCAaHUM HEOPTaHMYECKUX BELIECTB U UX
[IPEBPAILCHU;

—  c(opMUPOBAaHHOCTH YMEHHS UC-
M0JIb30BaTh XMMUYECKYIO0 CUMBOJIUKY JUIS
cocCTaBJIeHUS! (OPMYIJI BEIIECTB U ypaBHe-
HUI XMMHYECKHX peakluil; cuctemMaTuye-
ckyto HomeHknatypy (IUPAC)

Y TPUBHAIIbHBIC HA3BaHUS OTJEIILHBIX BE-
IECTB
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1. CTPYKTYPA U COAEP KAHUE OBYUYEHUA

2.1. O0bem yueOHOH JUCHUNIMHBI K BU/bI Y4eOHOH padoThl

Bun yueOHo# padoThI

O0BeM B yacax

IMPAKTUYCCKHUEC 3aHATUA

O061bemM 00pa3oBaTeIbHON MPOrpaMMbl 76
CamocrosiTeibHass pabora 25
O0s3aTesIbHAsE Ay IUTOPHAS HArPy3Ka o1

BT. U..
1. Ocnoenoe cooepicanue
BT. 4.:
TeopeTudyeckoe o0ydeHue 25
26

IIpomeskyTouHnas arrecrauus B ¢popme Ju(p(PepeHIMPOBAHHOIO 3a4eTa
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2.2. TemaTu4yecKuil IVIAH U COAEPKAHNE YUeOHOM IUCHUILTHHBI « XHUMUSI»

HanmenoBanmue OcHoBHOe coJep:kaHue O0bem @opmupyembie
pa3/1esioB U TeM YacoB | KOMIIETEHIIUH
1 2 3 4
Paznen 1. TeopeTnueckue OCHOBbI OPraHUYECKOW XUMHUH 3
Tema 1. llpeamet | Ocnosnoe codeprcanue yuedbno2o mamepuana 3/1
OpPraHu4ecKoi T p 1 OK 01
xummu. Teopust Heopemuuecxoe obyuenue ) ROPOR
XHMHYECKOro PEMET OPraHH4eCKOH XUMUH: €€ BOSHUKHOBEHNUE, PA3BUTHE 1 3HAUCHHE B NONYICHUH HOBBIX BELIECTS H MATEPHAIOB.
CTpOCHMS Opra- Teopust ctpoenus opranuueckux coeauHenuit A. M. bytiepoBa, e€ ocHoBHbIE NO0kKeHUs. CTPYKTypHBIE POPMYIIBI Op- OK 04
HHYeCKHX coeq- | [AHMIECKUX BEIIECTB. ['omornorus, nzomepusi. XuMu4eckas CBs3b B OPraHUYECKUX COSAMHEHUSIX: KpPAaTHBIE CBSI3H, G- U
HeHMmi T-CBSI3H. }
[IpencraBnenue o kIaccu(UKauy OpraHMYECKUX BemecTB. HoMeHkaTypa opraHu4eckux COequHeHnH (cucTema-
TUYECKas) U TPUBUAIbHBIC HA3BAaHUS BAXKHEHUIIIUX MPEICTABUTENCH KIIACCOB OPraHUYECKUX BEIECTB.
JdemMoHcTpauuu
— O3HAaKOMJICHHE ¢ 00pa3aMi OPTaHUYEeCKUX BELIECTB U MaTepHUaliaMi Ha UX OCHOBE;
— OIIBITHI 110 TPEBPAILICHUIO OPTaHMYECKUX BEIIECTB MPU HarpeBaHuu (IUIaBJICHUE, OOYTIMBAaHUE U TOPEHUE).
B mom uucne npakmuueckux 3anamuii 2
JlabopaTopHBIH ONBIT 2
Nel MonenupoBaHHe MOJIEKYJI OPraHUYECKUX BEIIECTB
CamocrosiTesibHasA yyeOHas (BHeayMTOpHasi) padora 1 OK 02
['omouorus, nsomepus.
Pazpnen 2. YraeBoaopoabl 14/3
Tema 2. Ilpe- Ocnoenoe cooeprcanue yuedno2o mamepuania 2 OK 01
JeJibHbIE YIJIeBO- OK 02
2

JAOPOIBI — aJIKa-
HBbI

Teopemuueckoe odyuenue
ATKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH psAl. MeTaH U 3TaH — MpOCTeHIne IpeCTaBUTeNn allkKaHoB: (Hhu3u-

26



YeCcKHe M XUMUUECKHE CBOMCTBA (peaKHI/II/I 3aMCIICHUA U FOpeHI/IH), HaXOXIACHUEC B IIPpUPOAC, ITOTYYCHHUE U ITPUMCHC-
HUC

Tema 3. Henpe- OcHnosnoe cooepircanue yuedno2o mamepuania 4 OK 01
JeJIbHbIE YIJIeBO- OK 02
JI0POJBI: AJIKe- Teopemuueckoe odyuenue 32
HbIL, aJIKagHeHpl, | AJKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH PSII. DTUIICH U IPOIMIICH — IPOCTEUINE TIPEICTABUTENH AJIKEHOB:
ATKHHDI ¢bu3nuecKkre U XUMHUYEeCKHe CBOMCTBA (peakluy THIPUPOBAHUS, TAIOT€HUPOBAHUSI, THAPATALIMH, OKUCIICHUS U TIOJIH-
MEpHU3alHH), TOJY4YeHUE U TIPUMEHEHHE.
Ankanuensl. byraguen-1,3 u metmiiOyranuen-1,3: ctpoeHue, BaXKHEHIIME XUMHUYECKUE CBOMCTBA (peaKIus MOJIMMe-
puzarun). [lonyyeHne CHHTETUYECKOTO KayuyKa U Pe3UHBI.
B mom uucne npaxmuueckux 3anamuii 1
Ilpogheccuonanvno opuenmuposannoe cooeprcanue 1
AueTuieH — ucnoiib3oBaHue B cBapke. [IpaBuia TexHuku 6e30macHoCTy pu paboTe ¢ alleTHIEHOM B CBapKe
Camocmoamenvhnasn yueonas (eneayoumopuas) paboma 2
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHSI, TOMOJIOTHUECKUHN Psii. ATIETUIIEH — MPOCTEHIINI MpeICTaBUTENh aJIKH-
HOB: COCTaB, CTpoeHHe, (PU3NIECKHE U XMMUIECKHE CBOMCTBA (PeaKuy THAPUPOBAHUS, TAJIOTCHUPOBAHMS, THIpaTa-
1[UU, TOPEHUS ), TOTYYeHUE U IPUMEHEHUE
Tema 4. Apoma- OcHnosnoe cooepicanue yuedHo20 mamepuania 2/1 OK 01
THYECKHUe yrJe- OK 02
BOOPOIBI Teopemuueckoe obyuenue 1 OK 04
Apenbl. benzoun: cocras, cTpoenue, puznveckre U XUMHUECKHE CBOMCTBA (PEeaKIMK rajloreHUpoOBaHus U HUTPOBa-
HUS), IOTYYCHUE U TIpUMeHeHue. [ eHeTrnueckas CBsI3b yriIeBOAOPOI0B, MPUHAANIEKAIUX K PA3TUYHBIM KJ1accaM
Camocmoamenshasn yueonas (eneayoumopuasn) paboma 1 OK 01
Tonyoun: cocras, cTpoeHue, PU3NIecKrue U XUMHUYECKHE CBOMCTBA (PeakIu TaJOreHUPOBAHUS 1 HUTPOBAHMUS ), TIO- OK 02

JIy4€HHE U IPUMEHEHHE. TOKCHYHOCTh apEHOB.

27



Tema 5. llpupon- | Ocnosnoe codeprcanue yuedbno2o mamepuana 6 OK 01
HbIe HCTOYHUKH OK 02
YIJIeBOOPOIOB U OK 04
WX mepepaGoTka Teopemuueckoe ooyuenue } ) 2

[TpupoaHbIE HCTOYHUKH YTIEBOAOPOAOB. [IprpoaHbIil ra3 u nomyTHbIe HePTsIHBIC Ta3bl. HedTh U €€ mpoucxoxie-

Hue. CriocoObl nepepaboTKu HEPTH: IEPEroHKa, KPEKUHT (TEPMUUYECKUH, KaTaTUTUYeCKuil ), muponus. [IpoaykTs

nepepaboTku He(TH, MX TPUMEHEHHE B IPOMBIIIUICHHOCTH U B ObITY. KaMEHHBIH yroyib U MIPOIyKTHI €T0 mepepadoT-

KU

JdemMoHcTpauus

— kosuieknu «Hedpth» u «Yromsy.

B mom uucne npaxmuueckux 3anamuii 4

IIpakTuyeckas padora

Ne 1. [TomyyeHue 3THIIeHA U U3yYEHUE €r0 CBOMCTB. 2

Ne2. Penrenue 32124 HA BLIYHCJICHHUE:

— 110 YPAaBHEHHI0 XUMHYECKOH peaknuu (Macchbl, 00bE6Ma, KOJINYECTBA HCXOHOT0 BellleCTBA UJIH MPOAYKTA 2

PeaKI UM 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOI0 U3 MCXOAHBIX BEILECTB UM IIPOAYKTOB PEAKIIVH)

Camocmoamenvnan yueonasn (6neayoumopnasn) paooma -

Pa3nen 3. Kuciopoacoaepskamue opraHn4ecKue COeJUHeHH 9/8

Tema 6. CimpTel. | OcHo6noe codepicanue yuedHo20 mamepuana 2/2 OK 01
denou OK 02

Teopemuueckoe ooyuenue 1

[IpenenpHble 0JJHOATOMHBIE CIUPTHI. METaHOJ ¥ 3TAaHOJ: CTPOEHHE, PU3NUECKUE U XUMUYECKHE CBOUCTBA (PeaKkLuu
C aKTUBHBIMH METaJlJlaMH, raJlOr€HOBOA0POIaMH, TOpEeHHE), IpuMeHeHue. Bonopoanas cBs3b. JlelicTBue MeTaHoa U
9TaHOJa Ha OpPraHU3M YEeJIOBEKa.

®enon. CTpoeHre MOJIEKYIbI, PU3NYECKUE U XUMUUECKHe CBOMCTBa eHosa. TokcuyHocTh deHona. [Ipumenenue
¢denona
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Camocmoamenvhasn yueonas (eneayoumopuasn) paboma

MHOroaToOMHBIE CIIUPTHI. DTUIICHTIIMKOIb M TIIMIEPUH: CTPOSHHE, PU3NIECKHAE M XUMUYECKHE CBOMCTBA (B3aMMO-
HeﬁCTBHe CO MCJIOYHBIMHA MCTAJUIAMU, KAYCCTBCHHAA PCaKNA Ha MHOT'OATOMHBIC CHI/IpTBI).

Jleiicmeue na opeanusm uenoesexa. Ilpumenenue znuyepuna u IMuieH2iuKoA.

Tema 7. Aubae-
ruabl. Kapoono-
Bble KHCJIOThI.
Caoxublie 3¢upsbl

Ocnoenoe cooepicanue yuedHo20 mamepuana

3/3

Teopemuueckoe ooyuenue

Anbaerubl U kemorsi. DopMalbIeTru/l, alleTaldbAerua: CTpoeHue, GU3NYecKre U XUMHUYECKHe CBOMCTBA (peakuu
OKHUCJICHUSI U BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIUH ), IOJTy4YE€HUE U IPUMEHEHUE.

OAHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAsl KUCIOTHI: CTPOCHHE, GU3UUYECKUE U
XUMHUYECKHUE CBOMCTBA (CBOMCTBA, OOIIME VIS KJIacca KUCIIOT, PEaKIus 3Tepu(uKalum), NoJIydeHHe U MPUMEHECHHE.

OK 01
OK 02

Camocmoamenvnan yueonasn (6neayoumopnasn) paooma

Ayemon: cmpoenue, gusuueckue u xumuiecKue ceolicmea (peakyuu OKUCIeHUs U 60CCMAHOBIeHUs), NOy4eHue U
npumeHenue.

CreapuHOBas U OJIEMHOBAsI KMCJIOTHI KaK MPEACTaBUTENH BBICIINX KapOOHOBBIX KUCIOT. Mblila KaK COJIM BBICILIUX
KapOOHOBBIX KHCIIOT, X MOIOLIIEe ACHCTBUE.

Croxuble 3(UpHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ aponu3 ciioxHbix 3¢upoB. XKupsl. ['unponus xupos.
IIpumenenue xupoB. buosornyeckas posib KUPOB

OK 01
OK 02

Tema 8. YrieBo-
(bl

OcHogHoe codepicanue yueono2o mamepuana

4/3

Teopemuueckoe ooyuenue

B mom uucne npakmu4ecKux 3aHAMUIL

OK 01
OK 02
OK 04
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JlabGopaTropHble ONBITHI

No2 ropenue cnupToB; okHciIeHue dTanona okcuaom meau(ll); B3aumonelicTBie rauepruHa ¢ TuIPOKCUIOM Me-
mu(Il). Oxucnenue anpAeTUI0B aMMHUAYHBIM pacTBopoM okcuzaa cepedpa(l) u ruppoxcuaom meau(Il); B3anmoneii-
CTBHE KpaxMaJa ¢ HOJIOM.

IIpakTuyeckas padora

Ne 3. CBoiicTBa pacTBOpa YKCYCHOUM KUCIIOTHL. PellleHune 32124 Ha BLIYMCICHHE:

— [0 YPaBHEHHUIO XUMUYECKON peakuu (Macchl, 00bEMa, KOTMYECTBA UCXOJHOTO BEIECTBA WM MPOAYKTA PEaKIM1
10 U3BECTHBIM Macce, 00bEMY, KOJTHMYECTBY OAHOT'O U3 UCXOHBIX BEIIECTB MM MPOYKTOB PEAKIINN)

Camocmoamenvnan yueonaa (6neayoumopnasn) paboma

VYTrieBosl: cocTaB, Kiaccudukanus yrieBo1oB (MOHO-, IU- U MTOJIUcaxapuabl). [ Troko3a — mpocTelmii MoHOcaxa-
pUA: 0COOEHHOCTU CTPOEHUS MOJIEKYIbI, (PU3HMUECKHE U XMMUYECKUE CBOMCTBA (B3aUMOACHCTBUE C TUIPOKCHIOM
meau(Il), okuciienne aMmMuadHBIM pacTBOpOM okcujia cepedpa(l), BoccraHoBICHHE, OPOKEHHE TIIFOKO3BI), HAXOXKIC-
HUE B IPUPO/Ie, TPUMEHEHHEe, Ononorudeckas poiib. otocunres. @pyKTo3a KAk U30MEP TIIFOKO3BI.

Caxapo3za — npedcmagumens oucaxapuoos, 2Uopou3, HaxoHrcoeHue  npupooe U NPUMeHeHue.

Kpaxman u nemironosa kak npupoabie noaumepsl. CTpoeHHe Kpaxmala U HeJuTion03bl. Ou3nueckrue 1 XUMUYeCcKue
CBOMCTBA Kpaxmaiia (TUAPOIN3, KAUECTBEHHAs! PEAKIIHs C HOJI0M)

OK 01
OK 02

Paznen 4. AzoTconepxkaiine opraHnuecKiue COeTMHEHUS

2/1

Tema 9. AMUHBI.
AMHMHOKHCJIOTBI.
Beaku

OcHogHoe codepicanue yuedno2o mamepuana

2/1

Teopemuuecxoe oﬁyueuue
AMMHOKHCIOTBI KaK aM(l)OTepHI)Ie OpTraHU4Y€CKUC COCIUHCHUS. dusnueckne U XMMHUIECKIE CBOMCTBA aMUHOKHCIIOT
(Ha npumepe FJ'II/II_II/IHa). buonorndyeckoe 3HaueHNEe aMHUHOKHCIIOT. HeHTI/II[BI.

benku kak npupoHbIe BBICOKOMOJIEKYISIpHBIE coeiMHEeHUd. [lepBruHas, BTOpUYHAs U TPETUYHAsI CTPYKTYpa OEJIKOB.

XUMHUYECKHE CBOMCTBA OENIKOB: THAPOIIN3, JeHATYpallUs, KAYeCTBEHHbBIE PEaKIIMK Ha OETKU.
JdemMoHcTpauuu

— JeHaTypanus OeNKOB MPU HarpeBaHUH,

— IIBETHBIC PEAKINH OCIKOB.

OK 01
OK 02
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Camocmoamenvnasn yueonasa (6neayoumopnas) paboma 1 OK 01
AMUHBL. MeTHIIaMUH 1 aHWIIMH: COCTaB, CTpOeHHE, (U3NUYECKUE U XUMUUYECKIE CBOMCTBA (TOPeHHE, B3aUMO/ICHCTBIE OK 02
C BOJIOM U KHCIIOTaMu).
Paznen. 5. BeicokOMONEKYIsIpHbIE COSUHEHUS 2/2
OcHnosnoe cooeprcanue yuedno2o mamepuania 2/2 OK 01
Tema 10. ILnacr- OK 02
Teopemuueckoe odyuenue 1
Maccol. Kayuyku. .
Bouokua OcHOBHbIE MOHATHSA XMMHH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHb
MOJINMEPU3ALUH, CPEIHSSL MOJIEKYJIsIpHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHE-
HUN — MOJUMEpU3alHsl U TOJTUKOHACHCALIUS.
JdeMoHcTpanus
— O03HAaKOMJIEHME ¢ 00pa3laMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB
B mom yucne npakmuueckux 3anamuii
JlaGopaTopHbIe ONBITHI 1
Ne3 o3nakomiieHue ¢ oOpa3LamMu MIacTMacc, Kay4yKoB U PE3UHBL;
Camocmosamenvhasn yueonas (eneayoumopuasn) paboma 2 OK 01
[TnacTMacchl (MONUATUIICH, TOTUIPONIIICH, TOJUBUHIIXJIOPUI, TOTUCTUPON). HaTypanbHbIN 1 CHHTETHYECKHE Kay- OK 02
yykH (OyTaJAHEeHOBBIH, XJIOPOIIPEHOBBIN U N30IPEHOBBIN). BoslokHa: HaTypasibHbIE (XJIOMOK, MIEPCTh, MIENK), UCKYC-
CTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETHUECKHUE (KAallPOH U JIaBCaH).
Pasnen 6. Teopernueckue 0OCHOBBI XMMHUH 13/7
Tema 11. Ctpoe- | Ocnognoe codepicanue yuednozo mamepuana 212 OK 01
HHe aToMOB. Ile-
Teopemuueckoe odyuenue 2

PHOIMYECKUI

3akoH u Ilepuo-
AHYecKas cucTe-
Ma XUMHYECKHUX
jiemenToB /1. U.

XUMUYECKUH 37IeMEeHT. ATOM. SIpo aToMa, U30TOIbl. DJIEKTPOHHAs 000JI04Ka. DHEPreTHUECKUe YPOBHH, IO ypPOB-
HHU. ATOMHBIE OpOHTAIH, S-, P-, d-251eMeHTEL. OCOOEHHOCTH pacIpeIelICHUs JIICKTPOHOB 10 OPOHUTAIISIM B aTOMAaX
3JIEMEHTOB MEPBBIX YETHIPEX NMEPHOAOB. DIIEKTPOHHAS KOH(PUTypaIHsi aTOMOB.

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH ITPOCTHIX U CIIOKHBIX BEIIECTB
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MenneiaeeBa

I10 TPYIIaM U MIEpUoaMm.
JdeMoHcTpanuu
Buapr Tabimun «Ilepuonnueckas cucrema xumudeckux 3neMenToB . V1. MenneneeBa»

Camocmoamenvnasn yueonasa (eneayoumopnas) paboma 2 OK 01

[lepuoanueckuii 3axoH u Ilepuoanueckas cuctema xumudeckux nemeHToB J. 1. Menneneesa. CBsi3p nepuoanye- OK 02

ckoro 3akoHa u lleproanueckoit cuctemsl xumMmuueckux snemeHToB J[. . MenzaeneeBa ¢ cCOBpeMEHHOM Teopueit

CTPOEHHUS aTOMOB.3HAUYECHHE MEPUOANUECKOT0 3aKOHA B Pa3BUTUHU HAYKH.

Ocnoenoe cooepicanue yuedHo20 mamepuana 212 OK 01
Tema 12. Ctpoe- OK 02
HHe BellecTBa. Teopemuueckoe odyuenue 3
MHuoroogpasue Crtpoenue BemiecTBa. XuMUUYECKast CBSA3b. Bubl XuMruueckoi cBsi3u (KOBaJCHTHAs HETIOJISIPHASI U TTOJISIpHAs], HOHHAS,
BellecTB MeTanieckasi). Mexanusmbl 00pa3oBaHus KOBAJIECHTHOW XMMHUYECKOH CBS3U (OOMEHHBIN U TOHOPHO-

aKLenTopHbI). BonopoaHas cBsi3p. BaneHTHOCTD. DneKTpooTpuLaTeIbHOCTh. CTeneHb OKucieHus. IoHbl: KaTHOHBI

Y QHHUOHBI.

Tunbl KPUCTALITUYECKUX PEIIETOK U CBOMCTBA BEILIECTB.

MaccoBas 10Jis1 BelllecTBa B pacTBOpeE.

Knaccudukanus Heoprannueckux coequnennii. Homenkinatypa Heopranndeckux BeiiecTs. [ eHeTnueckas cBs3b He-

OpraHWYECKUX BELIECTB, MPUHAAJICKAIIUX K PA3IMUYHBIM KJlaccaM

Camocmoamenvhasn yueonas (eneayoumopuasn) paboma 2 OK 01

[lonsiTue 0 nUcnepcHbIX cucTeMax. VICTUHHBIE M KOJIOMAHBIE PacTBOPHI. BemiecTBa MONEKYIIPHOTO U HEMOJIEKY- OK 02

JIIPHOTO CTPOEHHUA. 3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTBRA.
Tema 13. Xumu- | OcHnognoe codepicanue yueonozo mamepuana 9/3 OK 01
YeCKHe peaKkunu OK 02

OK 04
Teopemuueckoe ooyuenue 3

OOpaTtumbie peakiui. XUMU4YecKoe paBHOBecHe. DaKTOPhI, BIUSIONINE HA COCTOSTHUE XUMUYECKOTO PAaBHOBECHS.
[Tpunnun Jle Hlatense.

DnexTponuTuueckas auccoruaius. CHuibHbIe U cnadblie 31eKTponuThl. Cpeia BOJHBIX paCTBOPOB BEIIECTB: KUCIAs,
HeUTpanbHasi, menounas. Ilousamue o 600opoonom nokazamene (pH) pacmeopa.
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Peakuuyn noHHOTrO 0OMeHa.  uopous opeanuieckux u Heop2aHU4ecKux 6euecms.
OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIUU. [[onamue 00 siekmponuse pacniasos u pacmeopos conell. Ilpumene-
HUe 21eKmponu3a.

JdemMoHcTpanuu

— MOJIEJIN KPUCTAIIIMYECKUX PEIIETOK;

— Pa3IoKEHHE NEPOKCUIAa BOJOPOJA B IPUCYTCTBUU KaTAIU3aTOPA.

B mom uucne npakmuyeckux 3anamuii

JlaGopaTopHble padoThI

Ne 4 mpoBeneHme peakinii HOHHOTO 0OOMEHa; OIpe/IelIeHre CPeIbl PACTBOPOB BEILIECTB C MOMOIIbI0 YHUBEPCATIHLHOTO
UHAMKATOpa. BausHue pa3nuyHbix (pakTopoB HA CKOPOCTh XUMUYECKON peaKinu.

IIpakTnyeckas padora

Ne 4 Penrenue 3a1a4 HAa BLIYHUCJICHHUE:

— pacyeThl C UCIIOIH30BAHUEM MOHATUS «MACCOBAs JI0JII PACTBOPEHHOTO BEIIECTBAY, 110 YPABHEHHSIM XUMHUYECKUX
peaxkuii, B TOM 4HUCIIe TEPMOXUMUYECKUE PACUETHI

Camocmoamenvnan yueonasn (6neayoumopnasn) paooma

Xummueckas peakus. Kimaccudukanms XuMUYeCKUX peakinii B HEOPraHMUECKOW U OPraHMYECKOW XUMHUH. 3aKOH
COXPAHEHHUs MAcChl BELIECTB; 3aKOH COXPAHEHUS U NPEBPAILEHUS DHEPTUH ITPU XUMUYECKUX PEAKIUAX.

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB.

OK 01
OK 02

Paznen 7. Heoprannueckass Xxumus

16/5

Tema 14 Heme-
TaLIbI (8 1)

Ocnoenoe cooepirrcanue yuebnoz2o mamepuania

2/2

Teopemuuecxoe 06yuenue

JdemMoHcTpanuu
— 00pa3ibl HEMETAILIIOB

OK 01
OK 02

Camocmoamenvnasn yueonas (eneayoumopnasn) paboma
Hewmeramnsl. [Tonoxenune nemetamioB B [lepuoanyueckoit cucteMe xumudeckux snemMeHToB 1. 1. Menneneesa u

OK 01
OK 02
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0COOEHHOCTH CTpOoeHHUs aToMOB. Du3nyecKre CBOWCTBA HEMETAIIIIOB. AJIJIOTPOIUS HEMETaJUIOB (Ha MIpUMEpE KHUCII0-
pona, cepsl, hocdopa u yriaeposaa).

XHWMHYECKHE CBOMCTBA BAKHEUIIINX HEMETAIUIOB (TaJIOTEHOB, CEPhI, a30Ta, hocdopa, yriaepoia u KpEMHHUS) U UX CO-
eAMHEHUM (OKCUA0B, KUCIOPOICOACPIKAIIUX KUCIOT, BOAOPOJAHBIX COSTUHEHUN).

[IpumeneHne BaxXHEUIINX HEMETAVIOB U UX COCIMHEHUI

Tema 15 MetaJi-
JIbI

Ocnoenoe cooepicanue yuedH020 mamepuana

14/2

Teopemuueckoe odyuenue

CruiaBbl METAJIIOB.

DJIEKTPOXUMHUYECKUH PsiJl HAIIPSHKEHU METaJlJIoB.

XHWMHYECKUE CBOMCTBA BAKHEHUIITUX METAILJIOB (HATPUM, KAJIMH, KaJIbIIUA, MarHUH, aJIIOMUHUN, IIMHK, XPOM, KeJIe30,
MeJIb) U UX COCUHEHUH.

O6mue cnocoObl MOTy4YeHHUs] METaUI0OB. MeTautyprusi.

Kopposus memannos. Cnocobul 3auumer om koppo3zuu. IIpuMeHeHnEe METANIOB B OBITY U TEXHHUKE
JdeMoHcTpamun

— B3aMMOJICHCTBHE MEJIU C A30THOM KHUCIOTON Pa3IMYHON KOHIICHTPALNH;

— KoJuteKus «MeTaJjljibl U CIIaBbIy.

B mom uucne npakmu4eckux 3aHamuil

12

JlaGopaTopHble ONBITHI
Ne 5 xauecTBeHHBIE peaKIMM Ha aHUOHBI U KATHOH aMMOHHUSI; B3aUMO/JICHCTBHE THAPOKCUAA aTFOMUHUS C pAaCTBOPAMHU
KHCJIOT U HIeJ'IO‘-IGI\/’I; KauCCTBCHHBIC PCAKIINH HAa KATUOHBI MCTAJIJIOB.

IIpakTHyeckne padoThl

Ne 5. Pemienue skciepuMeHTaNIbHBIX 33724 110 TeMe «HemeTtamb, «MeTtamiby.

Ne 6,7. PenieHne 3a1a4 Ha BbIYHUCJIEHHE:

— pacuéThl MacCChI BEIIECTBA MM 00BEMA ra30B MO0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE UITH 00BbEMY OJTHOTO
W3 YJaCTBYIOIIUX B PEAKIIMU BEIIECTB; PACYEThl MacChl (00hEMa, KOJIMUECTBA BEIMIECTBA) MPOAYKTOB PEAKITUH, €CIIH
OJIHO U3 BEILIECTB UMEET MPUMECH;

OK 01
OK 02
OK 04
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— pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOYKTA PEAKLIUHU, €CIIM OJITHO U3 BEIIECTB J1IaHO B BUJE pac-
TBOpPA C OIPEACIEHHON MacCOBOM 10JIEN paCTBOPEHHOIO BEILIECTBA.

Camocmoamenvhasn yueonas (eneayoumopuasn) paboma 2 OK 01
Mertamnsl. [lonoxxenue metamioB B [lepuoandeckoi cucreme xumuueckux sinemeHToB J[. M. MenneneeBa. OcoOeH- OK 02
HOCTHU CTPOEHUS JIEKTPOHHBIX 000JI04eK aTOMOB MeTayjIoB. O01me pu3niyeckue CBOWCTBA METAIIIOB.
Pa3znen 8. Xumus u Ku3Hp 3
Tema 16. Xumusi | Ocnosnoe cooeprcanue yuedoHo20 mamepuana 3/2
U KU3Hb
Teopemuueckoe odyuenue 2 OK 01
Ponb xumun B o0ecrieueHu 3KOJI0rHYECKOM, JHEPTeTUYECKON 1 MUIIIEBON O€3011aCHOCTH, Pa3BUTUU MeIuLUHBL. [1o- OK 02
HSATHE O HAYYHBIX METOAaX MO3HAHMS BEIIECTB U XUMUYECKUX PEaKIUil. OK 04
[IpencraBienust 06 0OIKX HAYUYHBIX IPUHIMIIAX IPOMBILIUIEHHOTO MOJIYYEHHs BA)KHEHIIINX BEIIECTB. OK 07
B mom uucne npaxmuueckux 3anamuii 1
Camocmoamenvhasn yueonas (6HeayoumopHas) paboma 2 OK 01
YenoBek B MUpPE BELIECTB M MATEPUATIOB: BaXKHEHUIIINE CTPOUTEIIbHBIE MaTEpUaIIbl, KOHCTPYKIIMOHHBIE MAaTEPHAJIBI, OK 02
KpackH, CTEKJIO, KepaMHKa, MaTepHabl AJs 3JeKTPOHUKH, HAaHOMATepHasbl, OpraHMYeckre U MUHEpaJIbHbIE y100pe-
HUSL.
Xumus u 300pogve uenosexka: nPAGUIA UCNONb306AHUA IEKAPCHMEEHHBIX NPENRAPAmMOo6; npaguia 6e30nacHo2o uc-
NOb308AHUA NPENRAPAMOE ObIM 0O XUMUU 8 NOBCEOHEBHOU HCUZHU
IIpome:xyTounast arrecranus (AuddepeHUMPOBaHHBIN 3a4eT)
Bcero 76/51
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3.YCJOBUS PEAJIM3AIIMA YUYEBHOM JUCHUIIJIMHBI

3.1. TpeboBaHusi K MUHUMAJIBHOMY MATEPHAJIbHO-TEXHHYECKOMY O0ec-

Ne4YeHuI0
Kabuner COIMAIbHO- | ABTOMAaTH3MPOBAHHOE pabouee MECTO MPETo1aBaTes
DKOHOMHYECKUX Yuennueckue mecta- 30 miT.

mucourning Ne 205 VYyennueckas gocka-1 mr.

3.2. UudopmannonHoe obecnevyeHue 00pa3oBaTebHOIO NMpouecca

OcHoBHas JuTeparypa:

1.

["a6puensn O.C. Xumus it npodeccuil U CrenuaibHOCTEN TEXHUYECKOTO
npoduiis: y4eOHUK AJI CTAYI. yupexaeHuit cpe. npod. obpazoanus/O.C.
["a6puensn, U.I'. Octpoymos. - 7-e uza. Ctep. - M. : U3gatenbckuit IeHTp
«Axanemus», 2018. - 272 c.

Pynsuruc I'.E. Xumus 10 ki. Yueonuk. bazosbiii.-M.: IIpocBeunienue.-
2021

Pymsuruc I'.E. Xumus 11 ki. Yueonuk. bazosbiii.-M.: IIpocBeumienue.-
2020

JlonoJiHUTeIbHAS JIUTEpPaTypa:

1.

["abpuensn, O. C. O0mas XuMusi B TeCTax, 3ajadax, yrnpaxHeHusx. 11

kiacc / O.C. I'abpuensn, U.I'. Octpoymos, A.I'. BBenenckas. - M.: [Ipoda,
2018. - 304 c.

["abpuensn O.C., OctpoymoB WN.I'., CnankoB C.A. "Xumus. 10 knacc. bazo-
BbII YpOBEHb. Y4eOHUK"

[Mabpuensn O.C. Xumus. Yruyonennsiit yposenb. 11 kiace/ O.C. IN'abpue-
asiH, T.T. JIeicosa. - M.; JIpoda, 2021. - 400 c.

[Nabpuensn O.C. Xumus. Yrinyonenusii ypoBenb. 10 kmace/ O.C. IN'aGpue-
nsH, [T, JIsicoBa. - M.; poda, 2020 - 400 c.
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3.3 KagpoBoe obecnieuenne 00pa3oBaTeIbHOIO MPOIECCca

Peanuzarus oOpa3oBaTenbHOTO IMpolecca Mo TaHHOW TUCHUIUIMHE 00ecTeyn-
BAETCs MEAarornyecKuMu pabOTHHUKAMHU TEXHUKYMa, COOTBETCTBYIOIINX KBAIA(DU-
KaIIMOHHBIM TPeOOBaHUSIM NPO(HECCHOHATBFHOTO CTAaHAAPTA, a TAKXKE JINIIAMHU, TTPH-
BJICKAEMBIX Ha YCJIOBHSIX TPaKIaHCKO-TIPABOBOTO JOTOBOPA ,B TOM YHWCIIEC U3 JIMIIA
pyKoBOJUTENIeH M paOOTHUKOB OpTaHW3aIMil ,HallpaBJICHUE ACSITEILHOCTH KOTO-
pPBIX COOTBETCTBYET 001acTu NPOo(EeCCHOHATHLHON ACATETHPHOCTH M WMEIOIIHNX
CTaX HE MEeHee 3 JIeT.

B ocBoeHWW MUCHIUATIIMHBI WHBATUAAMHU U JIMIIAMH C OTPAaHUYEHHBIMH BO3-
MOKHOCTSIMH 37I0POBBSI OOJIBIIIOE 3HAYCHUE WMEET WHAWBHAyanbHas padora. Ilon
WHUBUyalIbHON paboTo mojpazymeBaeTcsi ABe (OPMbI B3aUMOJCHCTBUS C Ipe-
Mo/IaBaTesieM: WHJUBHUAYyallbHas ydyeOHasi paboTa (KOHCY/IbTAIMU), T.€. JOMOJHU-
TEJIbHOE Pa3bsICHEHUE YUYEOHOTO MaTepraia v yrioyOJlIeHHOE U3yYeHUE MaTeprana ¢
TeMU O0YYaIOIMMHUCS, KOTOPBIE B 3TOM 3aMHTEPECOBAHbI, U UHIUBHUIYyaIbHasl BOC-
nuTaTenbHas padorta. MHauBHIyalbHBIE KOHCYJIBTAIMHA IO TPEAMETY SBISCTCS
BaXXHBIM (PAKTOPOM, CIIOCOOCTBYIOIIMM WHIUBUyATN3AIIMN O0OYUEHUSI U YCTAHOB-
JICHUIO BOCITUTATEIHLHOTO KOHTAKTa MEXIY MpernoaaBaresieM W 00ydJaromuMcs WH-

BaJINJOM HJIN O6yanOHIHMC$I C OI'paHU4YCHHBIMH BO3MOKHOCTSAMHU 310POBb.
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KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JACHUTIIAHBI

TeMbl MPOEKTOB IO TUCHMIIJIMHE:

AHeTI/IJ'IeHOBaSI CBapKa C TOYKHU 3PpCHUA XUMHUU.

no

AHTpONOreHHbIE UCTOYHHUKH 3arPsI3HEHUSI BO3/AyXa U BOJIbI HA TEPPUTOPUU

TEXHUKyMa

buopasnaraembie noauMepbl: MHOT000Opasue, MoyyeHue, 3HayeHue

BnusHre aBTOMOOMIIBHOTO TPaHCIIOPTA Ha IKOJIOTHIO T. YensaOuHcka

Brnusinue ObITOBOM XMMUU Ha 3KOJIOTHIO U 3JI0POBbE YEIOBEKA.

Boga xak BeIecTBO B )KM3HU YEIIOBEKA.

Bo3zaeiictBue TabauyHO# NPOAYKIIMU HA )KUBBIE OPTaHU3MBI.

JlucnepcHbIe CUCTEMBI 1 PACTBOPHI B METATYPTrUICCKOMN MPOMBIIIIICHHOCTH.

HccnenoBanue BIUsHUS OCH3WHOBBIX, TU3EIbHBIX, TA30BBIX aBTOMOOMIICH Ha

OKPYXaIOILYIO Cpeay.

10.HccnenoBanne GU3NIECKUX U XUMHUIECKUX CTIOCOOOB OYMCTKH BOJIBI.

11. Koppo3usi MeTalioB.

12. JIuunocts JI. . MenpeneeBa kak peHOMEH.

13. MeTamtyprudeckre mpoiecchl CBApOYHOTO IPOU3BOJICTBA.

14.Onpenenenre KOHIIEHTPAIIMU YTIECKUCIIOTO Ta3a B BO3/IyX€e MOMEIICHU N
UMTT

15.04ucTka KUBOTHBIX U NTUI] OT HePTH ¢ momotbio CMC.

16.I1nacTukoBas OyThiIKa (YIMaKoBKa) Kak (hakTop 3arpsi3HEHUS OKPYIKAIOIIeH
Cpelbl

17.Tlony4yenue, Ha3HAYCHUE, CPABHEHHE CBOMCTB IJIACTMACC, UCTIOJIb3yEeMbIX B
KU3HH YeJIOBEKa.

18.Pemenue mpoOaemMbl OBITOBBIX OTXO0B B T. YensOuHcKa.

19.CxopocTh XMMUYECKUX PEAKIINI B METAJLUTyprHUH.

20.Co3nanne cOOpHUKa 3a71a4 110 XUMHUH TSI CTieliaibHOCTH «CBapodHOe Mpo-
U3BOJICTBOY.

21.Tokcuueckoe ASHCTBUE TSKEIBIX METAIJIOB HA OPTaHU3M YEJIOBEKa .

22.DepMeHTHI U UX POJIb B OpPraHU3Me.

23.0Oxonorudeckue npoodiemsl . UensOuncka.

24.9K0OTNYEeCKUH TaCTIOPT CBAPOYHON MACTEPCKOM (Ha MpuMepe KOHKPETHOM

©®ONOUE W

OpTaHU3aIliN )
DopMBbI U METOAbI KOH-
Pe3yabTaThl 0CBOCHUA YUEOHOM QM CIUILIMHBI TPOJIS U OL[EHKU pe3yJibTa-
TOB 00y4YeHUA
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JIMYHOCTHBIE - BHYTpeHHHI MOHUTOPHUHT
o0pa3oBaTeNbHbIX  JOCTHXKE-

MeTanpeaMeTHbIe HuH 00y3arompXcs
- IpoeKTHas (Uccien0BaTelb-
ckas) pabota

npeaMeTHbIe CraproBasi TMATHOCTHKA:

0o0IIMe KOMIIETEHIINH

npodgeccHOHAIbHbIE KOMIIETEHIIUH

- HYJIEBOM Cpe3

Texkymasgs M TeMaTH4YeCKas
OLICHKA:

- YCTHBIU OMpOC;

- TECTUPOBAHUE;

- NMCbMEHHBIE MPAKTUYECKUE
padoTHI;

- MPOEKTHAasA padOThI
IIpomexyToynass  arrecra-
11015

- B popMe 3auera
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