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1. HACIIHOPT PABOYEM [TIPOTPAMMBI YYEBHOM JUCHHUITIMHBI
OVIIL.12Xumus

1.1. O6a1acTh NPUMEHEHUS] TIPOTPAMMBbI

[Iporpamma yue6Hoi auctumuiasl OYI1.12 Xumus sBiiseTcs: 4aCThi0O OCHOBHOM
npodeccruonansHoit  oOpazoBarenpHOW mporpammbl  (maigee OIIOIT  CITIO) 1o
cnequainbHocTH 23.02.04 TexHuuyeckasi IKCILUIyaTAUMS MNOJAbEMHO-TPAHCIIOPTHBIX,
CTPOMTEJIbHBIX, [OPOKHBIX MAIIMH U O00opyaoBaHusi (MO OTpacisiM) H
npeaHa3HayeHa [ M3yYeHUs XUMHH B TNpo(ecCHOHANbHBIX 00pa3oBaTeNbHBIX
OpraHu3alysx, peanusymux PeaepanpbHyr0 00pa30BATEIbHYIO MPOrpaMMy CpPEIHETO
obmiero o0pa3oBaHHMA B TMpefeliax OCBOCHHS OCHOBHOW MpodeccHOHANTbHON
obpaszoBarenpHOM mporpammbl CIIO Ha 6a3ze OCHOBHOro o0miero oOpa3oBaHUs IPU
IIOJITOTOBKE CIELUAINCTOB CPEAHETO 3BEHA.

Yacte paboueil mnporpamMmbl peau3yeTcsi C MPUMEHEHUEM BIIEKTPOHHOIO
oOyueHusT M JUCTAHLIMOHHBIX OOpA30BaTENbHBIX TEXHOJOIHH (B COOTBETCTBUU C
[IpaBwiiaMu TOpPUMEHEHUs OpraHU3aAlUsIMH, OCYLIECTBISIIOIIMMHA 00pa30BaTEIbHYIO
NESTEIbHOCTb, ~ DJIEKTPOHHOTO  OOy4YeHHs, JUCTAaHIMOHHBIX  00pa30BaTEJIbHBIX

TEXHOJIOTHIA NIPH peain3auuu o0pa3oBaTeNbHbIX nmporpamMm ot 11 okTs0psa 2023 roga N
1678).

1.2. MecTo AUCHMIUINHBI B CTPYKTYpe 00pa30oBaTe/IbHOM NPOrpaMMbl:

Hucuumiraa QY1112 Xummus siBisieTcst 00s13aTelIbHON 4acThio 00111e00pa30BaTEIbHOIO
MKJIa y4eOHoro ruiana mno crnenuaibHocTH 23.02.04 TexHuueckasi IKCIJIyaTanus
NMOAbEMHO-TPAHCIIOPTHBIX, CTPOMTEJbHBIX, JTOPO:KHBIX MAIIUH W 000PYAOBAHMS
(o oTpacmusm).

1.3. Heawu u 3aaaun aucuuiuinabl. [lnanupyemblie pe3yibTaTbl 0CBOEHMUSI
001e00pa3oBaTeJIbHON TUCHMILIMHBI

['maBHBIMU 1IESIMU U3YYEHUS TIpeaMeTa «XUMHUs» Ha YPOBHE CpPEHEro OoO0IIero
oOpa3oBaHus Ha 0230BOM YPOBHE SIBJISIFOTCSI:

dbopMupoBaHHE CHUCTEMBl XHUMHYECKUX 3HAHMK KaK Ba)KHEWIICH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOM JICKAT KIIFOUEBBIC MOHSATHS,
dbyHIaMEHTaIbHBIE 3aKOHBI U TEOPHH XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHUE U
MOHUMAaHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

dbopMupoBaHHEe W pa3BUTHE TMPEACTABICHUM O HAy4YHBIX METOJAX TMO3HAHUS
BEIIECTB M XUMHUYECKHUX PpEAKIUA, HEOOXOMUMBIX [Jii TPUOOpPETeHHS YMEHUI
OpPUEHTUPOBATHCSI B MHUPE BEUIECTB M XUMHUYECKUX SIBJICHUM, HMMEIOIUX MECTO B
[IPUPOJE, B PAKTUYECKONU U IOBCEIHEBHOW KU3HU;

pa3BUTHE yYMEHUM U CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJACHUEM U
OOBSICHEHHEM XUMUUYECKOTO JKCIIEPUMEHTA, COOJIOJICHHEM TMpaBuil 0e30MacHOro
oOpallieHusl ¢ BEIIECTBAMH.



[Ipn wm3ydyenuu npeamera «XuMUS» JOMHUHUPYIOLIEE 3HAUEHHE HPHUOOPETAIOT
TaKHe LENH U 334, KaK:

amanrtanus OOydYaloIMXCsl K YCIOBUSIM JMHAMHYHO Pa3BHBAIOIIETOCS MHpA,
dbopMUpOBaHHE MHTEIUIEKTYaIbHO PAa3BUTONW JIMYHOCTH, TOTOBOM K CamM000Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHre y 00y4arOMUXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETECHIIUN),
UMEIONINX YHUBEPCAIBbHOE 3HAUYCHUE ISl PA3IMYHBIX BUIOB JIEATEIBHOCTH: PEIICHUS
npobjieM, TIOWCKa, aHaau3a | 00paboTKM uWH(OpMaIMK, HEOOXOIUMBIX  JIS
IpUOOpETEHUs] ONBITAa JAESITEIBHOCTU, KOTOpas 3aHMMAaeT Ba)XKHOE MECTO B ITO3HAHUU
XMMHH, a TaKXKe I OLUEHKU C MO3MLIMKA 3KOJOTMYEeCKOW Oe30IacHOCTH XapakTepa
BJIMSHUS BEIIECTB M XMMHUYECKUX IPOLECCOB HAa OpPraHM3M YE€JIOBEKa U MPHUPOJIHYIO
cpeny;

pa3BUTHE T[O3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYalIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEW O00yYaronIMxcsi: CIOCOOHOCTH CaMOCTOSITENIBHO NPUOOpETaTh HOBBIE
3HaHWS 10 XUMHUU B COOTBETCTBUHU C >KU3HEHHBIMH MOTPEOHOCTSMH, HCIOIB30BATh
COBpEeMEHHbIE HMH(POPMAIIMOHHBIE TEXHOJOTMM /JIs TOWCKAa M aHaiu3a y4eOHOW u
HAY4YHO- TOMYJISIPHON HH(POPMAIINKA XUMHUECKOTO COJEPKaAHUS;

(opMHpOBaHHE W PA3BUTHE y OOYYAIOIIMUXCS ACCOLUMATUBHOIO U JIOTUYECKOIO
MBIIUICHUS, HaOIIOJATENbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TMpH I[UIAHUPOBAHHUH M TMPOBEACHUH XHMHUYECKOTO
HKCIEPUMEHTA;

BOCIHMTAHHE Yy  OOydamoImMxcsi  YOeXKIEHHOCTH B T'YMaHUCTHYECKOH
HAIpaBJIEHHOCTU XHUMHUHU, €€ BaXHOW pOJM B PELICHUH INIOOATBHBIX MpodiieM
palMoOHANIbHOTO TPHUPOAOINOJIb30BaHUsA, MOMOJIHEHUSI JHEPreTUYECKUX PECcypcoB U
COXPAaHEHHUs NPHUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOJWMOCTH OEpe’KHOTro
OTHOILIEHUSI K TMPHUPOJE U CBOEMY 3/J0pPOBbIO, a TaKkke NPUOOpPETEHHs] OIbITa
WCTIOJIb30BaHUS TIOTYUYEHHBIX 3HAHUI.

CopepxaHne JUCHWIUIMHBI HampaBieHO Ha (HOpPMHUPOBAHHE JIMYHOCTHBIX,
MeTaIpeMETHBIX U IpeaIMeTHbIX pe3yiabTaToB @I'OC cpennero obuiero oOpazoBanus, a
Takke cieayromux oonmx kommerennuit ®I'OC CI1O



Kox v HaumeHnoBanue
(popmupyembIx
KOMIIeTeHIN i

IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCHUIJIHHBI

Oﬁmnel

I[I/ICIII/II'[.]'[I/IHapl—[hle2

OK 01. BeiOupars
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTh K TpPYIy, OCO3HAHHE IICHHOCTH MAacTEepCTBa,
TPynOJIIO0HE;

- TOTOBHOCTb K aKTUBHOM ACATEIbHOCTH TEXHOJIOTHUYSCKOM U
COLIMAJIbHOW HAMPaBICHHOCTH, CIMOCOOHOCTh HMHHUIMHUPOBATH,
IJIAHUPOBaTh M CaMOCTOSITEJIBHO  BBINOJIHATH  TaKylo
JeATEIIbHOCTD;

- HMHTEpeC K pasIuyHbiM cdepam  npodecCHOHATBHOM
JeATEIIbHOCTH,

Osaanenue YHHBEPCAJIbLHBIMH Y4eOHBIMH
MO3HABATEJIbHBIMM JIEHCTBUSIMH:

a) 0a30Bble JJOTHYeCKHE JelCTBHS.

- CaMOCTOSITeTbHO (OPMYIUPOBATh U  AKTYaIH3UPOBATH
npo0GyieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIUBAaTh CYIIECTBCHHBIM MPU3HAK WM OCHOBAHUS JJIS
CpaBHEHHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;

- OmpenensaTh LEeNu JeATeTbHOCTH, 3a/laBaTh MapaMmeTpbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIABIATH  3aKOHOMEPHOCTM M TPOTHUBOpPEYHs B
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B  JIEITEIILHOCTb, OIICHUBATH
COOTBETCTBUE  PE3YJIbTATOB  IIEJISIM, OLICHUBAaTh  PHUCKU
MOCJIEICTBUN NCATCIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBILUICHUE TPU PEIICHUH >KM3HEHHBIX
npobem

0) 0a30BbIE HCCIeN0BaATENbCKUE eCTBHS:

- BJIAJICTh HaBBIKAMHU y4€OHO-UCCIIETOBATEIHCKOM U MPOSKTHOM
JeSITeIbHOCTH, HABBIKAMU pa3pelieHust npooiem;

- BJAJETh CUCTEMON XUMHUYECKUX 3HAHUM, KOTOpasi BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS (XMMHYECKUH 3JIEMEHT, aToM,
AJIEKTPOHHast o00oJiouka aroma, S-, p-, O-3JIEKTPOHHbBIE
opOuTamM  aTOMOB, HMOH,  MOJICKYJIa,  BQJICHTHOCTb,
AIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHh OKUCIEHUS, XUMHUYECKast
CBSI3b, MOJIb, MOJISIpHAsE Macca, MOJSIPHBIH — 00BeM,
VIICPOJHBIN CKeNleT, (YHKIMOHANbHAS TpyIIa, paadKal,
W30MEpHUs, H30MEPHI, TOMOJOTHYECKHH psAa, TOMOJIOTH,
YIJIEBOJOPOIBI, KHCIOPOJ- M a30TCOJEPKAIINE COCTUHEHUS,
OMOJOTMYecCKH aKTHBHBbIE BemecTBa (YIJIEBOABI, IKHPHI,
Oelnku), MOHOMEpP, TMOJHMMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS, KpHUCTAJUTHYECKas
pemieTka, THUIBl XUMHUYECKHX peakiuil (OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIC, DK30-H JHIAOTCPMUYECKHE, PEaKIUU
MOHHOTO OOMEHA), pacTBOpP, DJEKTPOJIUTHI, HEIJIEKTPOJHTHI,
ANEKTPOJIUTUYECKAS JHCCOIHAIHS, OKHCJIUTEIb,
BOCCTAHOBHUTEIb, CKOPOCTH XAMUYECKOU peaxiuu,
XMMHUYECKOE paBHOBECHE), TEOpPUM U 3aKOHBI (Teopus
XUMHYECKOIO CTpOeHus opraHuueckux BemiectB A.M.
byrnepoBa, Teopusi 3JIEKTPOIUTHYECKON  IUCCOIMAIUH,
nepuoanueckuii 3akon [[.1. MeHneneeBa, 3aKOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3bIK XUMUH,
(akTONOTUYECKHE  CBEJIEHMSI O  CBOWCTBaX, COCTaBe,
MONly4eHUH U Oe30MacHOM HCIOJIb30BAHUHM BaXKHEUIIINX
HEOPraHWYeCKNX W OPraHWYeCKHX BEIIeCTB B OBITY U
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

- YMETh BBISABJISATH XapaKTEepPHBIC MPU3HAKH W B3aHMMOCBS3b
M3YYEHHBIX MOHATHIA, TPUMEHSITh COOTBETCTBYIOIINE MOHSTHS

1 o o

YKa3bIBaAOTCA IMYHOCTHbIE M MeTanpeaMeTHble pe3yabTaTbl n3 PrOC COO (B nocneaHel pegakumm ot 12.08.2022) B oTrnaronsbHom popme, dopmupyemble
obuweobpasoBaTesibHOM ANCUUNANHOMN
2 o

OvcumnanHapHble (NpegMeTHbIe) pe3ybTaThl YKa3biBatOTCA B COOTBETCTBUM C METOAMKON NpenofaBaHua AUCUMNANHDI
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- BBISIBJIATD MPUIUHHO-CJIICACTBCHHBIC CBA3HU u
aKTyaJIM3UpOBaTh 3a/ady, BBIABUTAaTh TMIIOTE3Yy €€ DPEIICHUS,
HaxoauThb APTYMCHTBI JJIsA JOKa3aTcCiIbCTBa CBOHX
YTBEPKICHUM, 3a1aBaTh IIapaMeTPbl U KPUTEPUH PEILCHUS;

-  AHAJIM3UPOBATH MOJYYCHHBIC B XOAC PCHICHUA 3aaadyu
pe3yJIbTaThl, KPUTHUYECKHM OLEHUBAaTh MX JOCTOBEPHOCTD,
IMPOTHO3UPOBATH UBMCHCHHUEC B HOBBIX YCIIOBHAX,

- yMETb TIIEPEHOCHTb 3HAaHUS B II03HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIHOCTH;

- yMETb HHTETPUPOBaTh 3HAHMWS U3 PA3HBIX PEIMETHBIX
obJacrei;

- BBIJIBUTaTh HOBBIE UJIEH, IPEAJIaraTb OPUTHHAJIBHBIE TOJXO0bI
U PELICHUS;

- CIOCOOHOCTh MX UCIIOJIb30BAaHU B [T03HABATEIBHOM U
COLIMAJIBHOM ITPAKTHUKE

P OINHCAHUU CTPOEHHMSI M CBOMCTB HEOPraHWYECKUX H
OPraHMYECKHUX BCIIECTB M HUX IPEBPALICHUN; BBIABIATH
B3aMMOCBA3b XHMUYECKUX 3HAHUW C TOHATUSAMU U
IIPEJICTaBICHUSMU JPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;
- YyMeTb  HCHOJIb30BaTh  HAaUMEHOBAHMSI  XUMHYECKHX
COCIMHEHUN MEXIYHApOIHOIO COK3a TEOPETHYECKOM W
NPUKIAJHON XMMHUHM M TPUBHAJIbHbIE HA3BaHUS BaKHEHUIIUX
BEIIECTB  (9TWJIEH,  aleTWieH,  IiuuepuH,  (QeHou,
dbopmanbpaerua, yKCycHash KHCIOTa, TJIUIMH, YTapHbBIH ras,
YIIEKUCHIBIA ra3, aMMHaK, TalleHas W3BECTb,HerameHas
U3BECTb, NMUTHEBAs COAa M APYTUX), COCTABIATH (POPMYJIbI
HEOPraHWYECKUX U OPraHu4eCKUX BEIECTB, YPABHECHMUS
XUMHUYECKUX peaklui, OOBACHATh MX CMBICI; OATBEPKIATh
XapaKTepHbIE XUMHUYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOILIMMHU  3KCIEPUMEHTAaMHM U 3alHCIMHU
YPaBHEHUH XUMHUYECKUX PEaKLU;

- yMETb YCTaHaBIMBaThb MPHUHAJIEKHOCTb H3YYEHHBIX
HEOPraHWYECKUX U OPraHMYECKHUX BEIIECTB K ONPEICICHHBIM
KJlaccaM U rpyImaM CO€IUHEHHH, XapaKTepu30BaTh UX COCTAB
U BaXHEWIINE CBOWMCTBA, ONPENEIATh BHUABI XMMHUYECKUX
cBsA3el (KOoBaJIeHTHAs, MOHHAsI, METAJUIMUECKas, BOJOPOIHAsA),

THIIBI KPUCTAJUIMYECKUX peLeTox BEIIECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;
- chopmMHupoBaTh  MPEACTABICHHUS: O  XHMHYECKOM

COCTABJIAIONICH €CTECTBEHHOHAYYHOW KAapTHHBI MHpPA, POJIH
XMMUU B TO3HAHUU SBJICHUHA NPHUPOABI, B (POPMUPOBAHUU
MBIIUICHUSI W KYJIbTYpPBl JIMYHOCTH, €€ (YHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOW JUIsl pElIeHHs NPaKTHUYECKUX
3a7a4 M DKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpENE;

- YMETh POBOJHUTH PACUYETHI M0 XUMHUYECKUM (hopMynam u
YpaBHEHHSIM XMMUYECKHX PEaKIil ¢ UCTIOIb30BaHUEM
(GU3NIECKHUX BEITUYNH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHbIE
YCIJIOBHS1) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BATh




CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJIA NPUHATUA pemeHm”I B
KOHKPETHBIX JKN3HCHHBIX CUTyallUsaX, CBA3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHUCM

B 00s1acTMIIEHHOCTH HAYYHOI'O TO3HAHUSA:

- chopMHpOBAaHHOCTE MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH M OOIIECTBEHHOU
MPaKTHUKH, OCHOBaHHOTO Ha JIMajiore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa B
IIOJINKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHHE S3BIKOBOW W YHUTATEIBCKON KYJIBTYPHI
KakK Cp@ZICTBa B33HMOIIGI>1CTBI/I$I MG)K[[y JIOABMHX W ITI03HAHHUA
MHUPA;

- OCO3HAHUE IICHHOCTH HAyYHOH JEATEIbHOCTH, TOTOBHOCTH

OCYLLECTBIIATD IPOEKTHYIO U UCCIIEI0BATEIbCKYIO
JEeSTeIbHOCTh UHAUBUAYAIbHO U B TPYIIIE;
Osaanenue YHHBEPCAJIbLHBIMH Y4eOHbIMH

NM03HABATEJILHBIMH JAefiCTBUSIMU:

B) pabora ¢ ungopmanmei:
- BIIQJIETh HABBIKAMH IOJTydeHHs] HH(OPMAIMHA U3 UCTOYHUKOB
pa3HBIX TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATh MMOMCK, aHAJIN3,
CUCTEMAaTH3alMI0 U MHTEPIIPETAlNI0 UHPOPMAIIUU Pa3IMYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;
- co3laBaTh TEKCTbl B pAa3lMYHBIX (opMarax C Yy4eToM
Ha3zHauyeHUs HMH(OpPMaIMM M LEJNEeBOM ayIuTOpHM, BbIOMpas
ONITUMAITEHYIO ()OPMY TIPECTABICHHUS U BU3yaTH3aINH;
- OILIGHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTb MH(OpPMALUH, €
COOTBETCTBHE NPABOBBIM U MOPAJIIbHO-3THUECKUM HOpMaM;
- HCII0JIb30BATh cpexacTsa MH(POPMAIMOHHBIX "
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B PEIMICHHH KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX ~ W OPraHU3alMOHHBIX  3aJad ¢
co0IoieHHEM TpeOoBaHUI HPTrOHOMUKH, TEXHUKHU
0€30IaCHOCTH, THTUEHBI, PecypcocOepexeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€3011acCHOCTH;
- BJIa/IETh HaBBIKAMHU PACMO3HABAHUS U 3AIIUTHI MH(POpPMAIINH,
WH(OPMaITMOHHOM 0€30MMaCHOCTH JTMYHOCTH;

- yMeThb IUIAHUPOBAaTh U  BBINOJHATH  XUMHYECKHI
SKCIIEPUMEHT (TPEBpAIll€HUsl OPraHUYECKHUX BEIIECTB IIPU
HarpeBaHuu, MOJy4YEeHUE HTHIIEHA U HU3y4YCHHE €ro CBOIICTB,
KAueCTBEHHbIE PEAaKIMM Ha aJbJErHJbl, Kpaxmall, YKCYCHYIO
KHUCIIOTY; JeHaTypalus OEJKOB IMpH HarpeBaHWU, LIBETHHIC
peakuuu OENKOB; NPOBOJAUTH pPEaKIMU HOHHOTO OOMeEHa,
ONpeeNiATh Cpely BOJHBIX pAacTBOPOB, KaueCTBEHHBIC
peaknuu Ha cynbdar-, KapOOHAT- W XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHS; pellaTh SKCIEepUMEHTANIbHBIE 3aJaud II0
temam "Mertamibel" u "Hemeramnel") B COOTBETCTBUU C
MpaBWJIaMd TEXHUKH O€30MacHOCTH TMpH OOpalieHUH C
BELIECTBAMU u 1a00paTOPHBIM 00opyi0BaHUEM;
MPEJICTaBIATh PEe3yNbTaThl XMMHUYECKOTO SKCIEPUMEHTa B
dbopme 3amucu ypaBHEHHUU COOTBETCTBYIOIIUX PEAKIUNA U
(dbopMyIHUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

- yMeTb aHAIM3UPOBaTh XUMHUYECKYIO HH(OpMALHUIO,
NOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpPEICTB MaccOBOU
nH(popmanuu, cetb UHTEpHET U Apyrue);

- BIAJETh OCHOBHBIMH METOJIaMH HAYYHOI'O IO3HAHUSA
BEIIIECTB M XMMHUUYECKHUX SIBJICHUN (HaO0/IeHne, N3MepeHue,
HKCIEPUMEHT, MOJICTUPOBAHNE);

- YMETh MpPOBOAUTH PacyeThl MO XUMHUYECKUM (opMylaM U
YPaBHEHUSAM XUMHUYECKHUX pEAKIUl € MCHOJb30BaHUEM
(Gu3NYECKUX BENUYMH, XapaKTEepHU3YyIOLIUX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, o0beMa (HOpMasbHbIE
YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHbIE XUMHUYECKHE 3HAHMS JUIsl TMPUHATUS PEUICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYyaIlUsiX, CBSI3aHHBIX C
BEILECTBAMH U X TPUMEHEHUEM




- TOTOBHOCTh K CaMOpPa3BUTHUIO, CaMOCTOSTEIBHOCTH U
CaMOONPE/ICIICHHIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-UCCIIeIOBATEILCKOM,
IIPOCKTHOM M COIMAILHOM JIeATEIIBHOCTH;

Osiaaaenue YHHBePCAJbHBIMU KOMMYHUKATHUBHBIMU
JeHCTBUSIMU:

0) coBMeCTHAS 1eATEJIbHOCTh.

- MOHUMaTh M HCIIOJIb30BAaTh IPEHMYIIECTBA KOMAaHIHOW U
WHIUBUAYAITBHON paboOTHI;

- PUHUMATH Leau COBMECTHOM JEATEIHLHOCTH,
OpPraHHW30BBIBATH W KOOPJWHUPOBATH JCHCTBHS IO €€
JOCTHKCHHIO: COCTABJIATD IUIAH JEHCTBUM, paclpeaesaTh pOJn
C YYeTOM MHEHHH YYaCTHUKOB OOCYXIaTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

-  KOOpDAWHHPOBATh W BHINOJIHATH pPabOTy B  YCJIOBHSIX

peabHOrO, BUPTYaJIbHOTO n KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYHIECTBISITh MO3UTUBHOE CTPATErMUYECKOE IIOBEACHHUE B
Pa3IMYHBIX CUTYyalUsIX, MPOSIBIIATH TBOPYECTBO u
BooOpakeHue, ObITh MHUITMATUBHBIM

OBjaaaenue YHUBEPCAJIbHbIMHU peryasiTHBHbIMM
JeHUCTBUSIMM

') NPUHATHE ce0s1 M APYIrUX JIOIei:

- IPUHUMATh MOTHUBBI M apryMEeHThl APYTHX JIIOAEH mpH
aHaJIn3€e Pe3yJbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO JPYTHUX JIIOJIEH Ha OIIHOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHMMATh MHUP C MO3UIUH JAPYroro
YEJIOBEKA;

- yMeTb IUIAHMPOBATb M  BBINOJHATH  XUMUYECKHUM
AKCIIEPUMEHT (TPEBpAIICHUs] OPraHMYECKHX BEIIECTB MPHU
HarpeBaHuM, IMOJIYYEHUE STUJICHA U M3YYEHHE €ro CBOICTB,
KAueCTBEHHBIC PEAKIMHM Ha alIbJIETHJIbl, KpaxMmall, YKCYCHYIO
KHCIIOTY; JIeHATypamus OCJNKOB IpH HarpeBaHWH, IIBETHHIC
peakuuu OeJIKOB; MPOBOJIUTH PEaKIUHd HOHHOTO OOMeHa,
ONpeNeNsiTh Cpeay BOAHBIX PAcTBOPOB, KayeCTBEHHBIE
peakuuu Ha cyibdaT-, KapOoOHAT- W XJOPUA-aHUOHBI, Ha
KaTHOH aMMOHHMS; pElIaTh IKCIEPUMEHTAJIbHbIE 3aJadydl IO
temam "Mertame" u "Hemeramnel") B COOTBETCTBUU C
MpaBUJaMU TEXHUKH O€30MacHOCTH TpU OOpalleHUH C
BeIIECTBAMHU u 1a00paTOPHBIM o0opy/OBaHUEM;
MPEACTABISITh PE3YJIbTaThl XUMHUYECKOTO HKCIIEPUMEHTa B
dbopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUNd H
(hopMyIUpPOBaTh BHIBOJIBI HA OCHOBE dTHUX PE3YJIbTATOB

OK 07. ConelicTBOBATEL
COXPAHEHHUIO
OKpY>KaroIleu cpebl,
pecypcocOepexreHuIo,
MIPUMEHSTH 3HaHUSI 00
U3MEHEHUH KIIMMarTa,
TIPUHITHAITHI

B 00/12cTHIK0JI0rMYECKOT0 BOCIIMTAHUS:

- c(OPMHPOBAHHOCTh JKOJIOTUYECKON KYIbTYphl, TTOHUMAaHUE
BJIMAHHA COLUAJIBHO-OKOHOMHNYECKUX MPOUECCOB HA COCTOAHUE
NPUPOJHONM M COLMAIBHOM Cpelbl, OCO3HAHHE TJI00aTBHOTO
XapakTepa 3KOJOTHYECKUX MPodieM;

- IUIAHUPOBAHME M OCYLIECTBIIEHUE JEHCTBUI B OKpYKarOIEH
Cpelle Ha OCHOBE 3HAHUs IeJel YCTOMYMBOIO PpPa3BUTHS

- cpopmMupoBaTh  MpEACTaBICHHUS: O  XHUMHYECKOM
COCTABJIAIOLIEH €CTECTBEHHOHAYYHOM KAapTUHBI MUpa, POJIU
XUMHUHM B TO3HAHUHU SIBIEHUN NPUPOIbI, B (OPMHUPOBAHUU
MBILIUICHUS] M KYJIbTYphl JHMYHOCTH, €€ (PYHKIMOHAIbHOM
IPaMOTHOCTH, HEOOXOIUMOM Ui pelleHus MNPaKTUYECKUX
3aJ]a4 U HKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CpELE;
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OepexKIMBOTO
MIPOU3BO/ICTBA,
3pPEeKTUBHO
JIENCTBOBATE B
YpE3BBIYANHBIX
CUTYaIUsIX

YeJIOBCUCCTBA;
AKTUBHOE  HENpUATHE  JCHCTBUH, MNPUHOCAIIMX  Bpen
OKpY>Karollel cpere;

- YMEHHE MPOTHO3HPOBATH HEOJATONPHUATHBIE JKOJOTHUYECKHE
IIOCJIEICTBUS IIPEANPUHUMAEMBIX JCUCTBUM, IIPENOTBpaIlaTh
HX;

- pacuiupeHue  OMmbITa  JEATEIBHOCTH  DKOJIOTMYECKOM
HaIpaBJIECHHOCTH;

- OBJIaJICHUC HaBEIKAMH y4eOHO-UCCIIEeIOBATELCKOMH,
MIPOCKTHOM M COLMAIILHOMN JCSITEIHHOCTH;

- YMeTb cOOJII01aTh PaBUIIa SKOJIOTHYECKU LIEIeco00pa3HOro
NOBEJCHUS B OBITY M TPYAOBOM JEITEIBHOCTH B LEIAX
COXPAHEHHsI CBOErO 30POBbS U OKpPYXKalOLEH MPUPOIHOU
Cpellbl; YYMTBIBaTh OIACHOCTb BO3ACHCTBHS HA JKUBBIC
OpraHu3Mbl  OHNPCACIICHHBIX BCIICCTB, IIOHHMMAsA CMBICII
IIOKa3aTelsl NpeAeIbHON JOIYCTUMON KOHLICHTPAauu

B pe3ynbpTaTe 0CBOCHHS IUCUUILIMHBI CTYAEHT J0JKEH 00J1a1aTh TPO(eCCHOHATbHBIMU KOMITETEHIIUSMH:
[1K 3.7. CobntogaTh yCTaHOBJIEHHbIE TPEOOBAHUS, IEHCTBYIOIINE HOPMBI, IPAaBUJIA U CTAHIAPThI, KACAIOIIHECS
HKOJIOTUYECKOM 0€30I1aCHOCTU MPOU3BOACTBEHHOM I€ATEIBHOCTH CTPYKTYPHOTO MOAPA3ICICHNUS;

1.4 PexomenayemMoe KOJIMYE€CTBO YACOB HA OCBOEHHME NTPOrPaMMBbI JUCHHUILIMHBI:
MaxkcuManbHOU yueOHOU Harpy3ku oOydaromierocsi /2 yaca, B TOM 4YHcle: 0053aTeIbHON ay TMTOPHOU yueOHOM
Harpy3ku oOydaromierocs /2 Jaca.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUTIJIAHBI

2.1. O0beM yuyeOHOH TUCHUNIMHBI U BUIbI YUeOHOH padoThl

Bunyueonoii pa6oTbl Oovem
uacoe
MakcuMaibHasi yueOHasi HAarpy3Ka (Bcero) 72
Oo0s13aTesibHAs ayIMTOPHAA y4eOHasi Harpy3Ka (Bcero) 72
B ToMm uncie:
TeopeTnueckoe 00ydCHHE 34
JlaGopatopHble 3aHATHS 10
[IpakTHueckue 3aHATHUS 28
Hx Hux
IIpo¢eccnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE
TEOPETUUECKHE 3aHATHS 2
MPAKTUYECKUE 3aHATHUS 2
Ipomerxncymounas ammecmauusn (Oughgepenyuposannulii 2

3auem)
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2.2. TeMaTHYeCKHUil IUIaH U coJepxanne yueoHoii gucuumauabl OYIL.12 XUMUSA

HaumenoBaHue pa3iesioB U
TeM

Conep:kanue y4yeOHOro MaTepuaJsa, J1ad0paTopHble U MPAKTHYECKUE PadoThl,
CaMOCTOSITe/IbHAS padoTa 00yUyarouuxcst

O0beM
4acoB

YpoBeHb
OCBOEHUS

Koasbl
KOMIIeTeHIHIiA,
¢opmupoBanu

10 KOTOPBIX
cnocodcTByeT
3J1eMEHT
NPOrpaMMBblI

2

Cemecmp 1

Pasznea 1. TeopeTnueckue ocHO

Bbl XMMHUH.

Tema 1.1. [lepuoamyeckuii

Coaep:xxanue yueOHOro MaTepuaJia

3aKoH u Tabmuna JI.1.

TeopeaneCKoe oﬁyqenne

MenneneeBa. CTpoeHue
aTOMOB XMUMHUYECKUX
JIEMEHTOB

Ilepnonnueckuin 3axkoH u llepuommueckas cucrema xumudeckux odnemeHtoB J[.H.
MenneneeBa. CBsA3b NEpUOAMYECKOrO 3akoHa M Ilepmonnmyeckoil cHCTEMBI XUMHYECKHX
anemenToB J[.Ml. MenneneeBa ¢ coBpeMEHHON Te€Oopuel CTPOEHHUsSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHs CBOMCTB XMMHUECKHX 3JEMEHTOB M O00pa3yeMbIX MMH MPOCTBIX M CIOXKHBIX
BEUIECTB MO TpynmaM U TMepuojaM. 3HAuy€HHUE IEepUOJUYECKOr0 3aKOHAa B Pa3BUTHUHU
HayKd. XMMHYECKHI 31eMeHT. AToM. Slapo aroma, H30TONbI. DJIEKTPOHHAs 000JI0UKA.
DHepreTUyYecKre YpOBHH, TMOAYPOBHH. ATOMHBIE OpOWTamH, S-, p-, O- 3JIEMEHTHL
OCOOeHHOCTH pacripe/ieieHUs] JIEKTPOHOB MO OpOHMTaIsIM B aTOMax 3JEMEHTOB IEPBBIX
YEeThIPEX NEPUOA0B. DIEKTPOHHASIKOH(UTYPALIUSIATOMOB.

IIpakTyeckoe 3anaTue Nel

XapakTepucTUKa XUMHUUYECKUX JJIEMEHTOB B COOTBETCTBUU C IOJOKeHUEM llepuoamueckoit
cucrtemsbl. [lpakThueckue 3amaHusi Ha YCTAHOBJIEHHWE CBSI3M MEXIYy CTPOCHHEM AaTOMOB
XAMHYECKHUX BJIEMEHTOB U MEPUOJIUYECKUM U3MEHEHUEM CBOMCTB XMMHMUYECKUX DJIEMEHTOB U
UX COCIMHEHUH B COOTBETCTBUU C MojokeHueM [lepuonnyueckoil cucteMsl. JleMoHCcTpanus
tabnun «[lepuonndeckas cucreMa xummudeckux snemenToB .M. MenneneeBay

OK 01
OK 07

Tema 1.2. Ctpoenue

Conep:xaHue yueGHOroMaTepuasia

BellecTBa. XUMHUYECKas CBSI3b

Teopernueckoe o0yueHue

CtpoeHue BemiecTBa. XUMHUYECKas CBS3b. BUABl XUMHUYECKOW CBsI3M (KOBaJICHTHas
HETOJISIPHASI U TIOJISIPHAs, MOHHAs, MeTaJutndeckas). VIoHbI: KaTMOHBI U aHHOHBI. MeXxaHU3MBbl
0o0pa3oBaHUsl KOBAJICHTHON XWMHUYECKOW CBsI3W (OOMEHHBIM W JOHOPHO-AKIENTOPHBIN).
BonoponnasicBszb.

OK 01

Tema 1.3. BaleHTHOCTD.

Conep:xaHue yueOHOIro MaTepuasa

OK 01
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DNEKTPOOTPULATEIIBHOCTD. TeopeTnueckoe o0yueHue OK 07
CTereHp OKMCIICHHS. BaneHnTHOCTB. DneKTpooTpUIIaTeIbHOCTh. CTENEHhOKUCICHUS.

IIpakTHyeckoe 3ansaTue Ne2

PeuieHne NnpakTUMKO - OPUEHTUPOBAHHBIX PACUETHBIX 3alJaHUN. BUIBI XMMHUYECKOW CBS3H

(KoBaJIeHTHas HenoJIsIpHast u HoJIsIpHas, WOHHas, MeTaJuIn4yecKas).

MexaHu3MbpI00pa30BaHUSKOBAICHTHOMXUMUYECKONCBSI3U (oOMeHHBII U JIOHOPHO-

AKIICTITOPHBIH ).
Tewma 1.4. Ilondarue o Copaepxxanue yueOHOIro MaTepuasa OK 01
JUCIIEPCHBIX CUCTEMAaX. Teopernyueckoe 06y4eHme OK 07

BemniectBa MOJEKYJISPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMS. 3aKOH IIOCTOSHCTBA COCTaBa

BEIIECTBA. THUIBI KPUCTAIMYECKHX pEETOK. M3ydeHume wmonenedl KpHUCTAIUIMYECKUX

pEIETOK. 3aBUCUMOCTh CBOMCTBA BEIECTB OT THUIIA KpUCTAIIIMYECKON peméTku. Ilonarue o

JUCIEPCHBIX cucTeMax. VIcTUHHBIE U KOJUIOMIHbIE pacTBOpbl. MaccoBasi oJisl BElleCTBa B

pacTBope.

IIpakTHyeckoe 3anaTHE N3

Penienue npakTUKO - OpPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha PacTBOPHI, UCIIOJIb3YEMBIE B

OBITOBOM M MPOU3BOJCTBEHHOW JEATEIbHOCTH uenoBeka.Pacuérsl ¢ ucnosb30BaHHEM

HOHSITHSI «MAaccoBasl JOJIsl BEIIECTBAY.
Tema 1.5. Knaccudukarus, Copepxanue yueOHOIro Mmarepuasa OK 01
HOMEHKJIATypa U CTPOEHHE OK 07

HEOPraHUYECKUX BEILECTB.
Tunbl XUMHUYECKUX PEAKIUN

TeopeTuquKoe oﬁyqelme

Knaccudukanus Heopranuueckux coenuHeHuil. HoMeHkIaTypa HEOpraHWYeCKUX BEIIECTB.
I'eneTnyeckass CBsI3b HEOPraHWYECKHUX  BEIIECTB, NPUHAMICKANUX K  PA3IUYHBIM
KJ1accaMm. XuMuueckas peakuus. Knaccudukanus XuMHUEeCKUX peakluii B HEOpraHMYeCcKol u
OPraHMYECKONM XMMHMH. 3aKOH COXpPaHEHMsI MacChl BEIECTB, 3aKOH COXPAaHEHUs U
IIPEBPAILECHHS SDHEPTUU IIPU XUMUYECKHUX PEAKLIUSX.

CKopocTh peakuuu, e€ 3aBUCHUMOCTb OT pa3iIMuHBIX (pakTopoB. OOpaTuMble peakiuu.
Xumnueckoe paBHoBecue. DaKTOpbI, BIUAIOIIHUE HA COCTOSTHUE XUMUYECKOIO PaBHOBECHS.
ITpunnun/lelllarense

JlaGopaTropuasipadora Ne 1

Pa3noxxeHne nepokcuia BoJ0po/ia B IPUCYTCTBUH KaTalu3aTopa

IIpakTnyeckoe 3ausitue Ned

[TpakTuyeckas padora: BiusHue paznuyHbX (akTOpoB Ha CKOPOCTh XUMHUECKON PEeaKLInu.

IIpakTHyeckoe 3ansaTHe NS

Pacué€rbl MO ypaBHEHUSM XUMUYECKHX PEAKLUN, B TOM YHCIE TEPMOXUMUYECKHE PACUETHI.
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CocraBrieHre WOHHBIX ypaBHEHWH peakumil. Peakumm moHHOro oOMena. Pacuérbl mMacchbl
BEIIECTBAa MM 00BEMa ra3oB IO WM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce HIU O0BEMY
OJIHOTO M3 YYaCTBYIOIIMX B pEaKlMUU BEIIECTB, pacuy€éTbl Macchl (00BbEMa, KOIMYECTBA
BEI[ECTBA) MIPOJIYKTOB PEaKLIUU, €CIU OJTHO U3 BEIIECTB UMEET IPUMECH.

Tema 1.6. Onexrponuruueckas |Coaep:kanue y4eGHOro MaTepuajia OK 01
NUCCOLMAIUI 1 MOHHBIN TeopeTnueckoe 06ydenue OK 07
oOMeH

DnexTponuTHyeckas aucconuanus. CHuiibHbIe U ciaalbie 37eKTponuThl. Cpea BOAHbBIX

pPacTBOPOB BEILIECTB: KUcasi, HeUTpalibHas, 1eaoyHas. Peakiuy nonHoro ooMeHa.

OKHUCIUTENEHO-BOCCTAHOBUTENBbHBIEC peakinu. CocTaBieHHEe peakuii HOHHOTO OOMeHa

MyTE€M COCTaBIICHUS MX MOJHBIX U COKPAIICHHBIX HOHHBIX ypaBHeHUH. KucinoTHo-

OCHOBHBIEPEAKINH. 3aJaHISTHACOCTABICHUEHOHHBIXPEaKIHi

JlabopaTopHble3aHATHSA

JlaGopaTtopnast padota Ne 2. Onpenenenue cpeabl paCTBOPOB BEIIECTB C TTOMOIIBIO

YHHUBEPCATbHOTO WHINKATOpA

IIpakTnyeckoe 3ansaTe Ne6

CocraBneHne peakiiuii HOHHOro 0OMEHa IyTeM COCTaBJICHHUS MX MOJTHBIX U COKPALICHHBIX

WOHHBIX YpaBHEHUHN. 3aJaHUsIHACOCTaBICHUEUOHHBIXPEAKIIUA.
Paznen 2. Heopranudeckast Xumusi.
Tema 2.1. ®dusuxo- Copaepxanue y4eOHOIo MaTepuasa OK 01
XUMHUYECKHE CBOMCTBA TeopeTquCKoe Oﬁyqeﬂne OK 07

HeMeTa10B. DU3uKo-
XUMHYECKHE CBOUCTBA
METAJLIOB.

Hewmeramnsl. [Tonoxenne HemeTamwioB B [leproanyeckoil cuCTeMe XUMUYECKUX 3JIEMEHTOB
J.W1. MenpeneeBa 1 0COOEHHOCTH CTpOeHUs: aTOMOB. Du3uveckre CBONCTBA

HEMETaJUIOB. AJUTOTPOIHS HEMETAIUIOB (Ha MpUMEpPEe KUCIOpoia, cepbl, hocdopa u
yrIaepoaa).

XUMHUYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAIUIOB (TaJIOTEHOB, Cephl, a30Ta, (ocdopa,
yraepojaa v KpEMHUS) U UX COSAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIIUX KUCIOT,
BOJIOPOJHBIX coeAHEeHUl). [I[puMeHeHne BaKHEHIIINX HEMETAJUIOB U UX COEIMHEHUH.
W3ydenue komieknuu oopa3ioB HemeTamuioB. Metaubl. [lonoxeHne MeTaaioB B
[Tepunonnueckoii cucreme xumudeckux anemeHToB J[.W. MenaeneeBa. OcobeHHOCTH
CTPOEHHS DIEKTPOHHBIX 000JI04eK aTOMOB MeTaiutoB. OOmue Gu3ndeckue CBONCTBA
MeTauioB. CIuiaBel METAJIOB. DJIEKTPOXUMUYECKHUM psAJT HAIPSKEHUN METAJIOB.
XUMHUYECKUE CBOMCTBA BAKHEUILINX METAIUIOB (HATpUid, KaJIUid, KaJIbLIM, MarHuu,
ATIOMUHUM, HUHK, XpOM, KeJIe30, ME/Ib) U UX COeTMHEHHI. KaueCTBEHHbIEC PEaKIH Ha
KaTHOHBI MeTaIIOB. O0IIKe criocoObl MOTy4YeHHs MeTauIoB. [IpuMeHeHne MeTauioB B OBITY

" TEXHHUKCE. I/I3y‘IeHI/IeKOJ'IJ'ICKHI/II/I «MeTamibl U CIIaBBI)
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IIpakTnyeckoe 3ansitue Ne7

:‘)KCI'IepI/IMCHTaJ'IBHOG pE€IICHUEC 3a1a4 110 TEME «HemeTamisi.

IIpakTnyeckoe 3ansitue Ne§

DKCIepuMEHTaIbHOE pelIeHUE 3a1a4 10 TeMe «MeTalbi.

JlaGoparopHasipadora

JlabopaTtopnast pabota Ne 3. B3aumoeiicTBue rUAPOKCHIA ATFOMUHUS C pAaCTBOPaMHU KUCIOT
Y IEJIOYEH.

Pa3nea 3. Teopernueckue OCHOBbI OpraHUUECKON XUMUU.

Tema 3.1. OcHOBHEBIE TOHATHS
XMUMHUHU BBICOKOMOJIEKYJISIPHBIX
coennHenuil. [Ipenmer,
KJIaCCHU(UKALUS, CTPOCHHE U
HOMCHKJIATYpa OPraHHUYECKUX
BEILIECTB

Coaep:xanue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqelme

OcHOBHbBIE MOHATHS XMMHMHM BBICOKOMOJIEKYJIIDHBIX COCIMHEHUN: MOHOMEp, IIOJUMED,
CTPYKTYPHOE  3BEHO, CTENEHb IOJMMEpPU3ALUM, CpPeAHsAsd  MOJEKyJspHas  Macca.
BeicokomonekynspHble coequHeHuss. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COGI[I/IHGHI/Iﬁ - MoJIMMEpH3alua U IMOJUKOHACHCAI M.

O3HakomiieHHe ¢ 00pa3lamMH IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB.
Hpe]lMeT OpFﬁHH‘IGCKOfI XUMUU: €€ BO3HMKHOBCHHUEC, PAa3BUTHC W 3HAYCHUC B IIOJYUCHUH
HOBBIX BEIECTB M MaTepualoB. Teopus CTpOEHUs OpraHudeckux coenuHeHun A.M.
bytnepoBa, e€ ocHoBHbIe moJOKeHUSA. CTPYKTypHbIE (OPMYJbl OpPraHUYECKHX BEIIECTB.
['omomorus, n3oMepus. XUMHUYECKasl CBSI3b B OPTaHUYECKUX COEAMHEHUAX - OJAMHAPHBIE U
KpaTHBIC CBA3H.

[IpencraBienne o kiaccu(UKalMK OpraHUYECKUX BemlecTB. HoMeHKIaTypa opraHMYecKHX
COEeIMHEHUH (cucTemMaThyeckas) M TpPUBMAJIbHBIE HA3BaHMs Ba)KHEHIIMX Ipe/iCTaBUTENEH
KJIACCOB OpraHMYecKuX BelecTB. O3HaKOMIIEHHE ¢ O0pas3llaMd OpraHMYEeCKHX BEIECTB U
MaTepuajgaMH Ha UX OCHOBE

OK 01
OK 07

Tema 3.2.
VYreBo10po/ibl. AJIKaHbI.
AJKeHbl. AJIKagueHbl.

Conep:kaHue y4eGHOr0 MaTepuasa

Teopernueckoe o0y4enue

YTrieBoAOpoabl. AJIKaHBl: COCTaB U CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH M 3TaH -
pocTeilliie NPeICTaBUTENN allkaHOB: (U3MUYECKHEe U XUMHUYECKHEe CBOMCTBA (peakuuu
3aMeIIeHus] U TOPEHHUs ), HaX0XKJIEHHE B IPUPOJE, MOITyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, FOMOJIOTHYECKUH psii. DTWIEH W MPONWIEH - MPOCTeHIIne
NPEJCTaBUTENIN AJKEHOB: (PU3UYECKHE M XUMHUECKHE CBOMCTBa (peakuuu THIPUPOBAHUS,
raJlOreHUPOBAHUS, TUAPATALMH, OKUCIICHHS U IOJIMMEpU3aluN ), TOJyYeHHE U IPUMEHEHHE.
Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHHe, BaKHEHMIINE XUMHUYECKHE
CBOMCTBA (peakuus noauMepusanun). [lonyueHre CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

OK7
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2 cemecmp

Tema 3.3. VYraesomoponsl. Coaep:kanue yueOHOro MaTepuaJia OK 01
AJNKUHBL. APCHBI. Teopernyeckoe o0yuenue OK 07

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUI psAll. ALIETUIICH - MPOCTEHIIHIA

NPECTaBUTENb AIKHHOB: COCTaB, CTPOCHHE, (PU3NUECKUE U XUMHUYECKUE CBOMCTBA (peakuuu

UJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, THAPATALINN, TOPEHHUS), TOJyYCHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (U3NYECKHME W XUMHYECKHME CBOMCTBA (peakuuu

rajJJOreHUPOBAHUS W HUTPOBAHMS), IOJIY4Y€HHE M IpUMEHEHHe. TOKCHUYHOCTh AapeHOB.

['eneTnyeckas cBsI3b MEXAY YIJIEBOJOPOIaMU, IPUHAIEKAIIUMHU K Pa3IMYHbIM KJlaccaM.

IIpakTuyeckuesansaTus Ne9

OKcliepUMEHTAbHbIE METOAbl H3YyYeHMsI BEIECTB M MX IpEeBpallleHUil: MOJeIupoBaHHE

MOJIEKYJT OPTaHMYECKUX BEIIECTB, HAOIIOJCHUE M OMHCAHUE JIEMOHCTPAIIIOHHBIX OMBITOB IO

IPEBPALLCHUIO OPraHMYECKHUX BEIIECTB IPH HarpeBaHuu (IUIaBI€HHE, OOYIJIMBAaHUE U

FOpEHUE).

IIpakTHyeckoe 3ansaTue Nel0

O3HakoMiieHHe C¢ oOpa3lamH IUIACTMAcC, KayuyyKOB U PE3UHBI, MOJEIMPOBAHUE MOJEKYI

YIIIE€BOIOPOAOB U TaJOTEHONPOU3BOIHBIX.

JlabopaTopHble3aHsATHS

JlaGopatopHas pabota Ne 4. [TonyueHue 3TUIIEHAa U U3y4EHHE €T0 CBOMCTB.

IpakTnyeckoe 3ansitue Nell

PacuérHble 3amaun. BbluMcieHus MO ypaBHEHMIO XMMHMUYECKOW peakiuu (Macchl, 00b&Ma,

KOJIMYECTBA MCXOAHOIO BELIECTBA WJIM MPOJYKTAa peaKklUu MO M3BECTHBIM Macce, 00bEMY,

KOJINYECTBY OJIHOTO U3 UCXOJHBIX BEIECTB WIM MPOAYKTOB PEAKIIUN).
Tewma 3.4. Ilpuponnsie Teoperuueckoe o0yueHue OK 01
MCTOIHUKA YITICBOMOPONOB. | [TpupogHble MCTOYHMKU YIJIEBOJOPOAOB. IIPUPOIHBIA a3 W MOMYyTHbIE HE(TSIHBIE Ta3bl. OK 07

Hedpte u e€ mnpoucxoxnenue. CrnocoObl mnepepalOTKu HedTU: MEeperoHka, KpeKHHT K 3.7

(TepMHUYECKHiA, KaTaIMTHUECKUH ), muposn3. [IpoaykTsl nepepaboTku HEPTH, X TPUMEHEHHE

B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBINHYT0Ib U IPOAYKThIETOnepepadboTKH.

IIpakTnyeckoe 3ansaTHe Nel2

Oznakomienue ¢ odpasuamu kosekunu «Hedtbe» u «Yromnb»
Tema 3.5. Copnepxxanue y4yeOHOro MmarepuaJia OK 07
Kucnopozconeprxanue Teoperuueckoe o0yueHue

16




OpraHUYECKUE COSTUHEHMUSI.
Cruptel. ®enon. Anbaeruasl u
KETOHBI.

Kucnoponconepxamue OpraHn4ecKue COeAMHECHHUS.

[IpenenpHBIe OJHOATOMHBIE CHHUPTHL. METaHON W O3TAaHOJN: CTpPOCHHE, (HU3UYECKUE H
XMMHUYECKHE CBOMCTBA (PEAKIIMM C aKTUBHBIMM METaJlJIaMU, FaJIor€HOBOIOPOIaMH, TOPEHHE),
IIpUMeHeHne. BonopoaHble CBSA3M MEXIAy MOJIEKYJIaMHM CHUAPTOB. /[leficTBHe MeTaHONa U
9TaHOJIa HA OPraHU3M 4eJIOBEKa.

MHOroaTOMHBIE  CHHUPTHl. OTHICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKue |
XMMHUYECKHE CBOMCTBA (B3auMOJECHCTBIE CO MIETOYHBIMU METAlJIaMU, Ka4eCTBEHHAs peaKIus
Ha MHOroaTOMHbIe cnupThl). [lelicTBue Ha opranu3Mm uesioBeka. [IpumeHeHue rauiepuHa u
STUJICHIJIMKOJIA.

@DeHOoII: CTPOCHHE MOJICKYJIBI, (DU3MYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anpaeruasl. @opmanbaerul, aleTanbAeru/: CTpoeHue, (pU3nYecKrue 1 XUMUYECKHE CBOMCTBA
(peakMM OKHMCIIEHUSI M BOCCTAHOBJIEHHUS, KAaueCTBEHHbIE pPEAKIMM), [OIy4YeHUE U
IIPUMEHEHNE. IPUMEHEHUE.

Tewma 3.6. Coaep:xanue yueOHOro MaTepuaJia
Kucnopozconepkarue Teopernueckoe o0yueHue OK 01
OPTaHMHMCCKUC COCAMHCHIA. |\ yoocHOBHBIE NpeelbHbIE KAPOOHOBBIC KHMCIOTBI. MypaBbMHAas M yYKCYCHas OK 07
Kap6oHoBbIe KHCIIOTEL. KHUCIIOTBI: CTpOCHHE, (pU3MUecKue M XMMHYECKHEe CBOWCTBA (CBOMCTBa, OoOmIMe st
Crosxctbte 5gupbl. KUPbL |y 11acca kucror, peakuns sTepuduKaimm), ToNyYeHHe U MpUMeHerHe. CTeapHHOBAs 1

OJIEMHOBAsl KHUCIIOTHl KaK IMPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblia Kak

COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ICHCTBHE.

Cnoxsble 3(Upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCJIOT. [HMApPONHM3 CHOKHBIX

a¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupos. buonornyeckas poib )KHPOB.

IIpakTnyeckoe 3ansaTue Nel3

[Ipaktudeckas padora: ['opeHHe CIHPTOB, KAUECTBEHHBIE PEAKIIMH OJHOATOMHBIX CITUPTOB

(oxucnenne odtaHona okcuaoM Menu(Il)), MHOrOaTOMHBIX CHHPTOB (B3aWMOJCHCTBHE

rmunepuHa ¢ rugpokcugoM Meau(Il)), anbprerngoB (OKHCIEHHE aMMHAYHBIM PacTBOPOM

okcuna cepeodpa(l) u ruapoxcumom meau(IT).

JlabopaTopnasi padora

JlaGopatopHas pabota Ne 5. CBolicTBa pacTBOpa yKCYCHOM KHUCIIOTBHI.
Tema 3.7. YraeBozsr: cocta, |CoaepskaHue y4eGHOr0 MaTepuaia OK 07

KJaccu(uKanus yrieBoJ10B

TeopeTnueckoe o0y4yeHue

VYrneBonpl: cocTaB, KiaccuUKAIMA YrJIeBOI0B (MOHO-, AU- U TOJHMcaxapuisl). [ oko3a -
NPOCTEUIINKA MOHOCAaXapua: 0COOEHHOCTH CTPOCHHSI MOJIEKYJIbI, (PU3UUECKUE U XUMHUYECKHE
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cBoMcTBa (B3auMmozeiicTBue ¢ rumpokcuaom meau(Il), okucienne amMMUadyHBIM PAcTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHE, OpOXKEHHE TIIOKO3bl), HAXOXXIACHHWE B TPHUPOJE,
npuMeHeHue, Ouonoruueckas poiib. @orocunre3. Dpykro3a Kak H30Mep TIIFOKO3HI.

Kpaxman u nemmonosa kKak HpupojaHble moiauMepbl. CTpoeHue Kpaxmana U LEJUTIOJIO03bI.
Odusnueckue W XMUMHYECKHE CBOHCTBa Kpaxmayia (THIPOJIM3, KAueCTBEHHAs PEAKIHS C
noaoM). BiaumoneiictBue kpaxmana ¢ MOAOM. BBIUHCIEHHS MO ypaBHEHUIO XUMHYECKOM
peaknuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA MM IMPOJIYKTa PEAKIUHU IO
HU3BCCTHBIM Macce, O6’béMy, KOJMYCCTBY OJHOI'0 M3 HCXOJHBIX BCHICCTB HJIM IPOAYKTOB
pEaKIINH).

Tema 3.8. AzoTcoaepxaniue
OpraHUYEeCKUE COCTMHECHHUSI.
AMUHOKMCIIOTEI. benku.
BricokomounekynsipHbie
COCIUHECHMUS.

Coaep:xxanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

AMUHOKHUCIOTH Kak aM(oTepHble opraHudeckue coenvHeHus. dusnueckue U XUMHUYECKHE
CBOMCTBa aMUHOKHCIIOT (Ha TpUMepe IMIKMHA). buojornyeckoe 3HaueHWE aMUHOKHCIIOT.
Ilentunel.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSIpHBbIC coeAuHeHus. llepBuyHasi, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OelkoB. XMUMHUYECKHE CBOMCTBa OENKOB: THAPOIU3, JACHATypalus,
KaueCTBCHHbIC peaknuu Ha Oenku. OCHOBHBIC IOHSATHS XUMHU BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: MOHOMEp, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSSA
MoJieKyJisipHass macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUM -
MOJIMMEPU3ALUS U MTOJMKOHACHC AL, DKCIEPUMEHTAIbHBIE METObI U3yUEHHUS BEIIECTB U X
MIpEBpAICHHI: HAOII0IEHNE U ONTUCAHUE IEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpaIlUs OCIKOB
MIPY HarpeBaHUU, [IBETHBIE PEAKIIUU OEIIKOB.

OK 07

IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COAEPKAHUE

Pa3zpen 4. XumMud u )KU3Hb

Tema 4.1 Xumus v Ku3Hb

Conep:kaHue y4eGHOT0 MaTepuasa

Teopernueckoe o0yueHue

Xumus ¥ ku3Hb. Pollb XUMUM B 00€CTI€UeHNN YKOJIOTUYECKON, DHEPTETHICCKON ¥ MHIIEBON
0€30MacHOCTH, Pa3BUTUM MEAWIHMHBI. [IOHATHE O HAayYHBIX METOAaX MO3HAHHS BEIIECTB U
XAMHYECKHUX PEaKIUM.

[TpencraBienuss 00 00X HAYYHBIX MPHUHIIMIAX MPOMBIIUICHHOTO MONYUYEHUS BaKHEHIIINX
BCIIIECTB.

UenoBek B MUpE BEIIECTB M MATEPUAIOB: BAXHEWIIME CTPOUTENBHBIE MaTEpHUalbI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO, KEpaMuKa, MaTepualbl ISl AJIEKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpAIbHBIC yI0OpEHMUS.

XUMUS U 300pOBbE YEJIOBEKA: MTPaBUJIa UCIOJIb30BAHMS JIEKAPCTBEHHBIX MPENapaToB,

OK 01
OK 07
K 3.7
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mpaBuiia 6€30MacCHOT0 UCIOIb30BaHMs MPenapaToB OBITOBOM XUMHUU B TOBCEITHEBHOI JKHU3HHU.
IpakTnyeckoe 3ansitue Nel4 2
[IpaBuia HKOJIOTUUYECKH IIEIECO00PA3HOTO MTOBEICHUSI B OBITY M TPYI0BOM 2
JEeSTEIIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 340POBbs U OKPYKAKOLIEU ITPUPOTHON
cpennl
IIpomeskyTouHas arrecTaums mo gucuunanne (1uddepeHuupoBaHHbIN 3a4eT) 2 2

Bcero 72

JnsxapakTepuCTUKHYPOBHIOCBOCHUy4€OHOTOMATEPHATANCIIONB3YIOTCACIEIYIONE0003HaYeHUs Ha BBIOOP:

1. —03HaKOMUTENBHBIN(TTIOBTOPEHNE paHee U3YYEHHBIX 00BEKTOB, CBOWCTB);

2. —penpoAyKTUBHBIN(BBIIOIHEHUEIEATEILHOCTUIIO00PA3IY, HHCTPYKIUUUITUIIOAPYKOBOICTBOM )

3. - IIPOYKTUBHBIN (maHupoBaHuE 5 CaMOCTOATEIBLHOE BBIIIOJIHEHHE JeSITEIIbHOCTH, pemenue IIPOOJIEMHBIX 3ajay:

KOHTPOJIbHBIE pa0OThI, CAMOCTOSITENIbHBIE pab0Ta, KypCOBBIE PAOOTHI (IIPOCKTHI))
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3. YCJIOBUSA PEAJIN3ALIMU TPOT'PAMMBI JUCHUTIJIMHBI
3.1. TpeGoBaHUsI K MUHUMAJBLHOMY MaTepUAJIbHO-TEXHUYECKOMY 00ecrneyeHn 0
Peanmzamusi mporpaMMbl  TUCHUIUIMHBI  TpeOyeT Hamuuyusi ydeOHoro KaOwWHeTa
UH()OPMATHKHU.
O6opynoBaHue yueOHOTO KaOMHeTa:
- TTOCAIOYHBIC MECTa IO KOJMYECTBY 00YUarOIINXCS;
- pabodee MeCTo MpernoaBaTelIs;
MapKepHas J0CKa; yI1eOHO-METOIMYECKOE 0OecTIeueHHE.
Texuuyeckue cpeacTBa 00OyUeHHUS:
- JJOKaJIbHAsl KOMIIBIOTEPHAsI CETh U TI00anbHas ceTh HTepHET;
- yIIbTUMENA IPOEKTOP
- UHTEPAaKTUBHAS JIOCKa/TIaHeNb/3KpaH

3.2. UudopmannoHHoe odecneyeHue 00yueHust
Ilepeyens  pekoMeHAyeMbIX  y4eOHbIX  M3aaHuil, HHTepHeT-pecypcos,
JAOMOJTHUTEIbHOU JIUTEPATYPbI

OCHOBHBIC HCTOYHHUKH:
1. Tabpuensn, O. C. Xumusa. bazoBwiii ypoenb. 10 kmacc : yuebnuk / O. C.

[abpuenssH. - 5-e wu3nA., mnepepaboranHoe - MockBa : M3gaTenscTBO
"l[IpocBemenne”, 2022. - 192 c¢. - ISBN 978-5-09-099538-2. - Tekcr
anexktponHbii. - URL: https://znanium.com/catalog/product/1928190 (mara

obOpaienust: 24.04.2024).— Pexxum 1ocTyna: 1o mojamnmucke.

2. T'abpuensu, O. C. Xumus. bazossrii ypoBenb. 11 kmace : yuebnuk / O. C.
["abpuensn. - 8-¢ u3a., crepeorunnHoe - Mocksa : MzmarensctBo "[Ipocsemnienue",
2022. - 224 c. - ISBN 978-5-09-099539-9. - Tekcr : anektponnsIid. - URL:
https://znanium.com/catalog/product/1928221 (nara oOparuenus: 24.04.2024).—
Pexum nocrymna: mo noamnucke.

JlonoJTHATEeIbHbIE HCTOYHUKH

3. Axmenona, T. . Xumus : yuebnoe nocobue / T. . Axmenona. - Mocksa : MOIIT
PI'VII, 2023. - 192 c. - ISBN 978-5-00209-042-6. - Tekcrt : anexkrpoHHbIi. - URL:
https://znanium.ru/catalog/product/2137492 (mara obpamenus: 24.04.2024). —
Pexum nocrymna: mo noamnucke.

Ilepuoanyeckue n3aanus (0TeYeCTBEHHbIE )KYPHAJIbI):

1. IIpodeccuonanbHoe oOpa3oBaHue B COBPEMEHHOM MHUpE:
Professionaleducationinthemodernword:  Bcepoccuiickuii  Hay4HBIH  KypHan /
yupeautenb — DenepalibHOE  TOCYAApCTBEHHOE  OIO/UKETHOE  00pa3oBaTesibHOE
yupexaeHue Bbiciiero odpa3zoBanus «HoBocuOMpckuil rocyaapCTBEHHBIA arpapHbIi
yauepcutet. — 2011 - . — HoBocubupck: ®I'YII «M3narensctBo CO PAH», 2020 -. -
ExexBapt. — TekcT: HEMOCPEACTBEHHBIN.

HNuTepHeT-pecypcesbi:

1. [Mudposoii oopa3oBarenbHbId KOHTEHT: caidT. — URL: https://educont.ru/ (mara

obpamenus: 24.04.2024). — TekcT: 2IeKTPOHHBI.
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHUMSA JUCIIUIIVIMH

KoHTponb 1 olleHka pe3yabTaToB 00YYEeHHUs OCYIIECTBISICTCS MPENoIaBaTeIeM B
MpoIIecce MPOBEACHUS MPAKTUYCCKUX 3aHATUN M TAOOPATOPHBIX PabOT, TECTHPOBAHUSA,
a TaKXKe BBHINOJHEHUS OOYYAIONIMMUCS WHIWBHIYAIbHBIX 3aJaHUN, IIPOCKTOB,
uccienoBannil. Pe3ynbrarsl 00yd4eHus: ONpeaessiioT, 4TO 00yJarouecs: JOJKHbI 3HATh,
MMOHUMATh U JICMOHCTPUPOBATH 10 3aBEPIICHUN N3YUEHUS JUCITUTITIHBI.

KonTposib ¥ omeHka pe3ylbTaTOB OCBOEHHUS  0011e00pa3oBaTeNbHOM
TUCITUTUIMHBI PACKPBIBAIOTCS 4Yepe3 NUCHUILIMHAPHBIC (MPEIMETHBIC) PpPe3yJbTaThI,
HarpaBJjeHHbIE Ha (QopMUpOBaHUE OOMMX W MPOQPECCHOHATBHBIX KOMIIETCHIIHHI I10
pasziesamM U TeMaM CoJIep KaHus y4eOHOro MaTepuarna.

Oo6masi/npodeccuonanbHast Pasznen/Tema Tun oeHoYHbIX
KOMIIEeTEeHIIHS MeponpusITHIA
Tema 1.1 -1.7,Tema 2.1 - TectupoBanue
OK 01 2.2, Tema3.1-2.6, Tema 4.1
Tema 1.1,1.3,1.4,1.6,1.7, 1.8, BrlnonHeHne npakTHYeCKuX
21,2.2,3.1,34,4.1 3aJaHUN
OK 07 Tema 1.1 - 1.7,Tema 2.1 - TectupoBanue
2.2, Tema3.1-3.6, Tema 4.1 BrinosiHeHue nmpakTHYeCKUX
3aJlaHu i
IIK 3.7. Pazpnen 4 TectupoBanue
BrinonHeHne MpakTHYECKUX
3aJlaHui
OK 01, OK 07 Bce Temsl JuddepeHurpoBaHHbIi 3a4eT
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