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[Iporpamma o6meo6pazoBarenbHoit guciumuimael OOA. 07 Xumusi paspaboraHa Ha
OCHOBE:!
— (enepanbHOr0 TroCyAapCTBEHHOrO 00pa30BaTENbBHOTO CTaHAapTa CpeaHero  ooIiero
obpazopanus (PI'OC COO);
— 00pasoBaTebHON IporpamMMb cpenHero odiiero oopazosanus (OIT COO);
— (exnepanbHOTO roCy/1apCTBEHHOI'O 00pa30BaTeNLHOTO CTaHJapTa CpeIHEro
npodeccuonaibHOro 00pazoanus 35.02.17 Arpomenuoparus;
— MpUMEpHON pabodeil mporpaMMbl 00MIEOOPA30BATENILHON TUCIUIUIMHBL «XHUMHS» TI0
TEXHOJIOTHYECKOMY MPOQHIIIO;
— ydeOHoro miana no cneruaibHoct 35.02.17 Arpomenuopanus;
— paboueii mporpaMMbl BOCITUTAHUS 110 cneruanbHocTu 35.02.17 Arpomenuoparius.
Copepxanue paboueil MporpaMMsbl MO AUCHUILIHHE «XUMUS» pa3paboTaHO Ha OCHOBE:
— cuHXpoHu3aiuu obpazoBarenbHbiX pe3ynbraToB @I'OC COO (IMYHOCTHBIX, MPEAMETHBIX,
metanpeametubix) U1 @I'OC CIIO (OK, IIK) ¢ yuerom mnpoduiabHOW HampaBiIeHHOCTU
CHEINAbHOCTH;
— HHTETPallMd ¥ MPEEeMCTBEHHOCTH cojaepkanus mno gucnuimmae OO.07 Xumus wu
coJiepKaHus y4eOHBIX TUCIUILINH, TpodeccnonanbHbx Moayiei @I'OC CIIO.

Opranmzanus-pazpadorunk: [Tyrau€Bckuii THAPOMETHOPATUBHBIA TEXHUKYM UMEHH B.
. Yanaesa — ¢punuan ®I'bOY BO «CaparoBckuii rocyqapCTBEHHBIH YHUBEPCUTET T'€HETUKH,
OuorexHonoruu u uHxeHepuu umenu H.M. Basunosa»

Pazpaborumk: IlprankoBa JI. A., mnpemnongaBarenb BbBICHICH KBAIM(PUKAIIMOHHON
KaTEerOpHH.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOM U CIUAIIINHBI
00/.12 Xumus

1.1 MecTO IUCUMIVIMHBI B CTPYKTYype 00pa30BaTebHOW POrPaMMbI:

O6meo6pazoBarenpHas aucuumuinia OOJ1.07 Xumust sBiseTcs 00s3aTEIBHOM YacThIO
0011e00pa30BaTeIbHOTO MUKIA 00pa3oBaTeIbHONM MporpaMMel mo crneuuanbHoctu 35.02.17
Arpomenuopanus

Oo6meobpazoBarenpras aucuuiuinHa OO.07 Xumust nuzydaercst Ha 6a30BOM ypOBHE.

1.2. leas ¥ IuIaHMpyeMble Pe3yJbTAThI OCBOEHUS TUCHMIIUHDI:

1.2.1. lleap AUCHMTJIMHBI

Copmepxanne yueOHOro MaTepuaia pabodeil mnporpamMmbl 00II€00pa3oBaTEIbHON
muciuminael OOZl.07 XuMmusi HampaBiI€HO Ha JOCTHIKEHHME pEe3yJIbTaTOB €€ H3Y4YEHUs B
cootBercTBUU ¢ TpedoBanusimu GI'OC COO c ydyerom mpodeccnoHalbHON HampaBICHHOCTH
dI'oC CIIO:

1) bopmupoBanue mOHUMaHUs 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOILIECCOB U
ABJICHUM B OKpYXalolled Cpene, LEJOCTHOW Hay4HOW KapTHHBI MHUpPa, B3aWMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTHE YMEHUS MPOBOIUTH PACUETHI [0 XMMHUYECKUM (PopMysnaM U ypaBHEHUSIM
XUMUYECKUX pEaKUui, I[UIAaHUPOBaTh M HUHTEPHOPETHUPOBATH  PE3YJIbTATHl XUMHUUYECKHUX
HKCIIEPUMEHTOB,

3) ¢dopmupoBaHHE HABBHIKOB  IPOBEACHUS  XMMHYECKHUX  IKCICPUMEHTATBHBIX
UCCIICIOBAaHUI C COOJIOZACHHWEM TMpaBWJ Oe30macHOro oOpamieHust ¢ BEIIEeCTBAMH U
1a060paTOPHBIM 000PYIOBAHHEM;

4) pa3BUTHE yMEHHUS aHAIU3UPOBaTh, OLIEHUWBATh, IPOBEPATh Ha JIOCTOBEPHOCTh H
00001aTh HHPOPMAITHIO XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX HCTOYHHUKOB;

5) ¢opMmupoBaHue YMEHHsS MNPOTHO3UPOBATH TOCIEACTBHS CBOCH JCSTEIbHOCTH U
XUMHUYECKHUX PUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOIIECCOB,;

6) ¢opMupoBaHHWE TIOHMMAaHHs 3HAYMMOCTH JIOCTH)KCHHH XHMHYECKOW HAYKU WU
TEXHOJIOTUH JUI Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.

1.2.2.1lnanupyembie pe3yabTaThl OCBOEHMUS o0meodpazoBaTeIbHOM
aacIuILIHHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue TUCUUIUIMHA UMeeT npu popmupoanuu u passutuu OK 01, OK 02,
OK 04, OK 07



Kox v nanmenoBanue

Ili1anupyemble pe3yabTaThbl 00yUYeHUs

(popmMupyembIX Oo0mme JlucuummHapHble
KOMIIeTeHIM i
OK 0l1. Bsibupats | B wactu TpynoBOro BocluTaHus: — copmMupoBaHHOCTH IIPEICTaBICHNN: 0 XUMHUYECKOU
CIIOCOOBI penienus | - TOTOBHOCTh K TPYAY, OCO3HAHUE LICHHOCTH | COCTABJISAIOLICH €CTECTBEHHOHAYYHOW KapTHHBI MHUpA, POJIM XHMHHU B
3ana4 MacTepCTBa, TPYIOII00UE; MMO3HAHWM SIBJICHUH TIPUPOJbI, B (OPMUPOBAHWUU MBIIUICHUS |
mpodeccHonaHHOR - TOTOBHOCTb K aKTHBHOH JIEATENBHOCTH | KyITbTyphI _Jm4HOCTH, ee (GYHKITMOHATTLHOM IPaMOTHOCTH,
TEXHOJIOTUYECKOU U COLIMAJIBHOH | HEOOXOMUMOM Il PEIICHUS MPAKTHYECKUX 3a7ad W IKOJOTHYCCKH
ACATCIEHOCTH HaIpaBJICHHOCTH, CIIOCOOHOCTb | 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3I0POBBIO U IPHPOAHON
HPUMCHUTEIIBHO K| uHunmuupoBars, IJIAaHUPOBATH U | cpere;
pasiniHbIM CaMOCTOSITCIIBHO BBIIIOJIHATD TaKyl0 | — BJaJlcHUE CHUCTEMOM XWMHYECKHX 3HAHUH, KOTOpas BKJIIOYAECT:
KOHTEKCTaM ACATCIIPHOCTD, OCHOBOIIOJIAr AFOIIINE MOHATUSA  (XUMHUYECKHUI 3JICMEHT, aToM,
- HHTEPEC K pas3jniHBIM chepaM | spexTpoHHas 0060NOYKAa aToMa, s-, P-, O-2IEKTPOHHBIE OPOMTAIH

PO ECCHOHAIBHON ACATEIBHOCTH,
OBnajsieHne  yHHBEPCAIBHBIMU
MO03HABATEIbHBIMU JCHCTBUSIMHU:

a) 0a30BbIC JIOTHYECKUE JICHCTBUS:
- CcaMOCTOSTEeNbHO  (GOpPMYyIUPOBATH U
aKTyaJIM3UPOBaTh MPOOJIEMY, pacCMaTpHBATh
ee BCECTOPOHHE;

- YCTaHaBIHMBATh CYIIECTBEHHBIH IpPU3HAK
WA OCHOBaHHS TUIst CpaBHEHWUS,
KJaccuukanuu 1 0000IIeHuS;

- ONpENEINATh LENU NEeSTeIHHOCTH, 3a/1aBaTh
napameTphl ¥ KPUTEPHH UX JTOCTIKEHHS;

y4eOHBIMU

- BBIABJIATH 3aKOHOMCPHOCTHU u
MIpOTUBOPCUUSA B paccMaTpruBaACMBbIX
SIBJICHUAX,

- BHOCHUTb KOPPCKTUBBI B JCATCIBHOCTD,
OIICHUBATHb COOTBECTCTBUE PE3YJIBTATOB LICIIAM,

aTOMOB, WOH, MOJICKYJa, BAJICHTHOCTh, OAJICKTPOOTPHUIIATEIHLHOCTD,
CTCIICHb OKHCJICHHS, XHMHYECKas CBS3b, MOJb, MOJIIpHAs Macca,
MOJIIPHBIA 00BEM, YTIEPOIHBIA CKeleT, (YHKIMOHAIbHAS TPYIIIA,
pajuKall, HW30MEpHs, H30MEphbl, TOMOJOTHYCCKUH psj, TOMOJIOTH,
VIICBOMOPOABI,  KHCIOPOJ- W a30TCOJEpXKalIue  COCTUHCHHUS,
OMONOTMYeCKH aKTHBHBIE BellecTBa (YrJeBOJBI, JKUPBI, OenKu),
MOHOMEp, TIOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS,  KPHUCTAJUIMYECKash pemIeTKa,  TUNBl  XUMHYECKHX
peaxiuit (OKHCITUTEITLHO-BOCCTAHOBUTEILHBIC, JK30- 51
SHIOTEPMUUYECKHE, peaxkiuu HOHHOTO oOMeHa), pacTBop,
AJIEKTPOJIUTHI, HEIJIEKTPOIIHTHI,

— DJEKTPOJUTHUYECKAsT AUCCOIMAINS, OKUCIUTENIh, BOCCTAHOBHUTEID,
CKOPOCTh XMMHUYECKOHN peakiii, XUMUYECKOEe DPaBHOBECHE), TEOPHUH U
3aKOHBI (TEOpHsl XHMHYECKOTO CTPOCHHS OPTaHWYECKHX BEIICCTB
AM. bytnepoBa, Teopus OIEKTPOIUTHUECKON  AMCCOIUAINH,
nepuoanueckuii 3akon J[.I. MenneneeBa, 3aK0OH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHUMHUHU, (AKTOJIOTHUYECKUE




OLIEHUBATh MOCJIEICTBUI
JIESITENILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE IPH
peIIeHNH )KU3HEHHBIX MPOoOIeM

0) 0a30BBIC HCCIIEIOBATEILCKUC ACHCTBHSL:

pPHUCKHU

- BIIAACTh HaBBEIKAMH yueOHO-
HCCIIeI0BATEIbCKOM H MPOEKTHOM
JIeSITENLHOCTH, HaBEIKAMHU paspeuieHus
npo0OJem;

- BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U
aKTyaJlu3UpOBaTh 3agady, BBIIBUTaTh

TUIOTE3Y €€ PELIEHUs, HaXOJUTh apryMEHThI
JUI  [1OKa3aTelbCTBA CBOUX YTBEP)KIEHUH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PELICHMUS;

- QHWIM3UPOBATh IIOJIyYEHHBIE B  XOZE
pelieHns 3aladd pe3ysbTaTbl, KPUTUYECKU
OLICHUBATH ux JIOCTOBEPHOCTb,
MPOrHO3UPOBaTh ~ U3MEHEHHE B  HOBBIX
YCIIOBUSX;

- YMETh MIEPEHOCUTh 3HAHUS B
MO3HABATENbHYIO M MPAKTUYECKYIO OO0JIaCTH
KU3HEICATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHMUS W3 Pa3HBIX
MpeIMETHBIX o0acTe;

- BBIABUIAaTb HOBBIE HJEHW, Mpejiararb
OpPUTMHAJIbHBIE TTOJIXO/Ibl U PELICHMUS;

- CIIOCOOHOCTh HX  MHCIIOJNB30BaHHUS B
ITO3HABATEILHON U COLMAIBHOM IPAKTUKE

CBEJICHUSI O CBOWCTBaX, COCTaBe, TIOJIYYCHHH U 0E30MacHOM
UCIIOJIb30BAHUY BAKHEHIIMX  HEOPraHWYECKUX W OPraHUYeCKHX
BEIICCTB B OBITY M TPAKTUYCCKOH NESITEITHHOCTH YEJIOBEKA;

— c(hOopMHPOBAHHOCTh YMECHHH BBISIBISITH XapaKTEPHbIC TPHU3HAKU W
B3aMIMOCBSI3b HM3YUYCHHBIX MOHITHHA, TMPUMEHSATh COOTBETCTBYIOIIUE
MOHATUSl TIPU ONHCAHWUU CTPOCHUS M CBONCTB HEOPraHWMYECKUX H
OpPTaHWYECKHUX BEIIECTB M WX IMPEBPAICHUN; BBISABIATH B3aWMOCBS3b
— XMMHUYECKHUX 3HAHMW C TIOHATHSIMH W TPEACTABICHUSMHU JPYTHX
€CTECTBCHHOHAYYHBIX IIPEJMETOB;

— c(OpMHPOBAaHHOCTh ~ yYMEHHH  HCIIOJIB30BaTh  HAWMCHOBAHUS
XUMHUYECKHX COCIMHEHUN MEXKIYHAPOJIHOTO COI03a TEOPETUYECCKOU U
NPUKIAJIHON XMMHHU W TPUBUAIBHBIC HAa3BaHMS BAKHEHIINX BEIIECTB
(oTHieH, ameTwieH, TIuINepuH, (eHon, QopMaNbIeTHll, YKCyCHAS
KHCJIOTA,

TJIMIAH, YTapHBIA Ta3, YIrICKUCIBIA Ta3, aMMHAaK, TalieHas H3BeCTb,
HETalleHasi U3BECTh, MUThEBAS COJla U JAPYTUX), COCTABISATH (HOPMYJIbI
HEOPTaHWYECKUX W OPTaHWYCCKUX BEIICCTB, YpPaBHEHUS XMMHYCCKHX
peakiuii, OOBACHATH WX CMBICT; TOATBEPXKAATh XapaKTepHbIC
XUMHUYECKHE CBOHCTBA BEIICCTB COOTBETCTBYIOIIMMH IKCIIEPHUMEHTAMU
U 3alUCSIMU YPaBHEHUI XUMUYECKUX PEaKInii;

— c(hOpMHPOBAaHHOCTh, YMEHWH yCTaHABJIWBATh IMPUHAIICIKHOCTH
W3YYCHHBIX HEOPTaHUUYECKUX U OpPraHWYecKUX BEIIECTB K
OTpeieIeHHBIM KJIaccaM U TpyIIaM COSAMHEHHM, XapaKTepru30BaTh UX
— COCTaB W BaXHCHINME CBOWCTBA;, OMPEICNIATh BHIBI XUMHYCCKHX
CBs3eil (KOBaJeHTHAas, HMOHHAs, METAJUIMYECKasi, BOJOPOJIHAsS), THUIIBI
KPUCTANTMIECKUX PEIICTOK BEMIECTB; KJIACCU(DUIINPOBATH

— XUMHYECKHE PEaKInH;

— BIQJICHHE OCHOBHBIMH METOJAAMHM HAy4YHOTO TO3HAHHs BEIIECTB U
XUMHUYECKUX  sIBIeHUHN (HaOmoJaeHue, HW3MEpeHHe, JKCIEPHUMEHT,
MOJICIIUPOBAHUE);




— c(pOpMHUPOBAHHOCTh yYMEHUH IPOBOJIUTH pacueTsl o
XUMHYECKHM (GOpMylIaM M ypaBHEHUSAM

— XMMHUYECKHUX PpEaKIUi ¢ MCIOJIb30BaHUEM (DU3MYECKUX BEIUYHH,
XapaKTepU3yIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl,
o0beMa (HOpMallbHbIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA;

— HCIIOJIb30BAaTh CHCTEMHbIE XMMMUYECKHE 3HAHWUS U1 NPUHATUSA
pelleHnii B KOHKPETHBIX JKM3HEHHBIX CHUTyallUsIX, CBSI3aHHBIX C
BEIIECTBAMU U X IPUMEHEHUEM;

— c(OpMHUPOBAaHHOCTP ~ YMEHMHM  IUIAHUPOBAaTb U BBIIOJHATH
XMMUYECKUH 3SKCHEPUMEHT (IPEBpAllleHUs] OPraHMYeCKUX BEIIECTB
IIPY HarpeBaHuH, IOJY4YEHHE JTUJIEHA U H3YyYEHHUE €ro

— CBOWCTB, KaueCTBEHHbIC pEaKUUU Ha ajJbJEru]pl, Kpaxmail,
YKCYCHYIO KHUCIIOTY; JI€HaTypalus

— O€JIKOB INpH HArpeBaHUM, IBETHBIE PEAKLUH OEJIKOB; MPOBOJIUTH
peakiy HOHHOTO OOMEHa,

— OIpeleNaTh Cpely BOJHBIX pPACTBOPOB, KAYECTBEHHBIE PEAKIIUU
Ha cynbdar-, KapOOHAT- U XJIOPHUA-aHHOHBI, HA KAaTHOH aMMOHHUS;
pemarh JKCIEpUMEHTaJbHbIE 3amadyd 1o TemaMm "'Mertamisl" u
"Hemeramnbl") B~ COOTBETCTBMM  C  MpPaBWIAMHU  TEXHHUKH
Oe3omacHOCTH TpU OOpalleHWH C BellecCTBaMU M JabOpaTOPHBIM
000pyI0BaHUEM; IIPENCTABIATh pE3yJIBTAThI XUMHYECKOTO
SKCIIEpUMEHTa B (hOpME 3aMHUCH YPaBHEHUIN COOTBETCTBYIOLUX peaKLnit
U GOpMYJIHPOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTAaTOB;

— c(hOpMHUPOBAaHHOCTP ~ yYMEHMSI  aQHAJIU3UPOBAThb  XMMHUYECKYIO
nH(pOpMaLMIO, TOIy4aeMylo U3

— pa3HbIX HCTOYHUKOB (CpEACTB MAaccoBOM HH(pOpMalMU, CETh
WHTEpHET U IpyrHe);

B 06acTi IeHHOCTH HAYYHOTO MTO3HAHUS:
c(hOopMUPOBAHHOCTH
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

OK 02. Ucnons3oBath

COBpPCMCHHBIC CPEACTBA MHUPOBO33PCHUA,

- cOpMUPOBAHHOCTh ~ YMEHHMIl  IJJaHUPOBaThb U  BBIOJIHATH
XUMHUYECKUH DKCHEPUMEHT (IIPEBPALEHUS OPraHMYEeCKUX BELIECTB
IIPU HarpeBaHWW, IIOJIYYEHUE OTHIECHA W U3YYEHHE €ro CBOWCTB,




UHTEPIIpETauu
uHpOpMaLUn u
UH(pOpMaIOHHBIE
TEXHOJIOTUH TSt
BBITIOJTHEHUS 3ama4y
npohecCHOHATBLHOM
JeATEIILHOCTH

pa3BUTHS HayKU U OOLIECTBEHHON MPAKTHKH,
OCHOBAaHHOIO  Ha  JUajlore  KyJubTyp,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTa
B IIOJIUKYJIbTYPHOM MUDE;

- COBEpIICHCTBOBAHUWE  SI3BIKOBOM U
YUTATEIbCKOM  KYyJIbTYpPHl KaK  CpeACTBa
B3aMMOJICHCTBUS MEXY JIIOAbMH U TTO3HAHUS
MUDa;

- OCO3HaHHE [EHHOCTHU Hay4YHOU
NESTEIbBHOCTH, TOTOBHOCTh  OCYILLIECTBIISTh
MIPOEKTHYIO u HCCJIEIOBATENBCKYIO
JeSITeIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE;
OBnaneHue yYHUBEPCAIBHBIMH  Y4eOHBIMU
[I03HABATEJIbHBIMU JIEHCTBUSAMU:

B) paboTa ¢ uHpopMaIuei:

- BJIA/IETh HaBbIKaMU MOJIyYEHUS
nH(OpPMAaLUK U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYILECTBJISATh  IOHUCK,
aHaJIN3, CUCTEMATU3aLUI0 U MUHTEPIIPETALHUIO
nH(pOpMallMK pa3IMYHBIX BHUJIOB U (Qopm
IIPE/ICTaBIICHMS;

- CO3/1aBaTh TEKCThI B PA3IMYHBIX (hopMaTax C
y4eTOM Ha3HaueHHs MHPOpMAlUU U LIeTeBOH
ayJIMTOPHH, BHIOWpAs ONTUMAIIbHYIO (OpMYy
MPEACTABICHUS U BU3YyaIU3alNH;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTb
uHpOpMalUY, €€ COOTBETCTBHE MPABOBBIM U
MOPaJIbHO-ITUYECKUM HOPMaM;

- UCHOJb30BaTh CPEACTBA MH(OPMAIIMOHHBIX
U  KOMMYHHKAIlMOHHBIX  TEXHOJOTUH B
pElIeHN KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX

KAueCTBEHHbIE  PEaKIMH Ha  aubAeTuibl, Kpaxmajl, YKCYCHYIO
KUCJIOTY; JeHaTypalus OCJIKOB NpU HArpeBaHWHU, I[BETHBIC PEaKIUH
O€NKOB; MPOBOJUTH PEAKIMM HOHHOTO OOMEHa, ONMpEIeNATh Cpeay
BOJHBIX  pacTBOPOB, KAaueCTBEHHbIE peakUMW Ha  Cyibdar-,
KapOoHaT- U XJOpPHI-aHUOHBI, HA KaTHOH AaMMOHUS; peularhb
JKCIIEpUMEHTAJIbHBIE 33/1auu 110 TeMaMm "Metaiel" 1 "Hemeramisl") B
COOTBETCTBUM €  TMpaBWIaMU  TEXHUKH  OE30MacHOCTH  MpH
oOpalieHHy C BeHIeCTBaMH H  J1TAOOpaTOpPHBIM  00OPYIOBaHUEM;
NPEJCTaBIsATh  Pe3yabTaThl XHMHUYECKOTO SKCIepUMEeHTa B (opme
3allUCH YpPaBHEHHWH COOTBETCTBYIOIIUX pPEAKIHA U (QOPMYIHPOBATH
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- YMETh aHAJIM3HPOBATH XMMHUYECKYI0 WH(POPMAIHIO, MOTy4aeMylo U3
pa3HbIX HCTOYHUKOB (CpeACTB MaccoBoW mHpopmanuu, ceTh MHTepHeT

H pyrue);

- BJIaJeThb OCHOBHBIMM METOJAaMH HAy4yHOI'O IIO3HAaHUsS BEIIECTB U
XUMHUYECKUX SIBICHUN (HAOJIOJIeHUE, HW3MEpEHUE, JKCIEPUMEHT,
MOJICJIUPOBAHHUE);

- YMETh MPOBOJIUTH PACUETHI IO XUMUYECKUM (POpPMYJIaM U YpaBHEHUSIM
XUMHUYECKUX PEaKIHi ¢ HUCMOIb30BaHUEeM (DU3HUECKUX BEJIHYUH,
XapaKTEePU3YIOUIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAacCCHI,
o0bemMa (HOpMallbHbIE YCJIOBHS) Ta30B, KOJHMYECTBA BEIIECTBA;
WCIIOJIH30BaTh CUCTEMHBIE XUMHUYECKUE 3HAHUS JIJIsl IPUHATHS PEIICHUMA
B KOHKPETHBIX JKU3HEHHBIX CUTYAIlUSAX, CBSI3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;

- BIJIaJICHUE OCHOBHBIMM METOJAaMU HAyYHOTO NO3HAaHUS BEIIECTB U
XUMHYISCKHUX SBICHUM (HAOMIO/IEHUe, W3MEPEHHE, OSKCIEPUMEHT,
MOJICTTUPOBAHUE);




U OpPraHrU3allMOHHBIX 3a1da4 C CO6J'IIOI[€HI/ICM

TpeOoBaHU SPrOHOMUKH, TEXHUKU

0e30macHOCTH, TUTHEHHBI,

pecypcocOepekeHusl, MPABOBBIX M ITHUYECKUX

HODM, HOPM UH()OPMAIIMOHHON

0e30I1acHOCTH;

- BJAJCTh HAaBBIKAMH pACIlO3HABAaHHUS U

3ammThl  MH(pOpManuK, HHGOPMAIIMOHHON

0€301acHOCTH JINYHOCTH;
OK 04. DddexrusHo | - TrOTOBHOCTh K camMOpa3BUTHIO, | - cOPMHPOBAHHOCT, ~YMEHHH IUIAHUPOBATh W BBIOJIHSATH
B3aUMO/ICHCTBOBATh U | CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHHIO; XUMHYECKHHA OSKCHEPUMEHT (IIPEeBpAlICHUs] OPraHMYECKUX BEIIECTB
paboTaTh B KOJUIEKTUBE | -OBJIJICHHE HaBBIKAMHU y4eOHO- | IpH HAarpeBaHWM, NOJYYCHHE OTHJICHA W U3yYeHHE €ro CBOKCTB,
Y KOMaH[Ie UCCIIeI0BAaTEIBCKOM, POEKTHON U | KAYECTBCHHBIE pEAaKIMU Ha  aIbJCTHIBI, Kpaxmajl, YKCYCHYIO

COILIMAIIBHOW JeSITETHHOCTH; KHCJIOTY; JeHaTypamus OCIKOB NpW HArpeBaHWHU, I[BETHBIC PEaKIUH

Osnanenue YHUBEPCAIbHBIMU | OCJKOB; NPOBOAWUTH PEAKIMH HOHHOTO OOMEHA, ONpPEAEIATh Cpeny

KOMMYHHKATHBHBIMH JICHCTBHSIMH:

0) COBMECTHasl IeATEIIbHOCTb.

- MOHWMAaTh W UCIOJH30BaTh MPEHMYIIECTBA
KOMaHJIHOW ¥ HHIMBUYaTbHOU paboTHI;

- IIPUHUMATh LeIn COBMECTHOMN
NESTENIbHOCTH, OpPraHHU30BBIBATH "
KOOPJIUHUPOBATh necTBUsS o ee

JIOCTMIKEHHMIO: COCTaBIATh IJIaH JCHCTBHH,
pacnpenenarb pojid C y4ETOM MHEHHI
YYaCTHHUKOB o0cyxaTh pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOPJMHHPOBATh W BBINOJIHATH PabdOTy B
YCIOBUSIX ~ PEaJbHOr0, BHUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBJISTh MO3UTUBHOE CTPATETMYECKOE

BOJHBIX  pacTBOPOB, KAauyeCTBEHHbIE  peakUud Ha  Cyibdart-,
KapOoHart- U XJIOpUA-aHHOHBI, HA KATUOH AaMMOHHUS; pellaTh
AKCIIEpUMEHTaJIbHbIE 331auu 1o TemaMm "Metamnbsl" 1 "Hemeramnel") B
COOTBETCTBUM  C  MpaBWJIaMH  TEXHMKM  O€30MacHOCTH  MpHU
oOpallleHun ¢ BEIeCTBaMU U JJaOOpaTOpHBIM  000pPYAOBAHUEM;
NpPEJCTaBIATh  PE3yJbTaThl  XMMHUYECKOTO S3KCIIepUMEHTa B (opme
3allUCH ypaBHEHUH COOTBETCTBYIOIIUMX peakuuil U (HopMynupoBarhb
BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB;

- YMETh aHaJIM3UPOBATh XUMHUYECKYI0 MH(OpPMAIHIO, MOJYy4yaeMylo M3
pasHBIX MCTOYHHMKOB (CpeACTB MaccoBoil MHdopMmaiuu, cetb MHTEepHET
" pyrHe);

- BIQJICHUE OCHOBHBIMM METOJAMH HAYYHOI'O TMO3HAHMS BEUIECTB H
XUMHYECKHUX ABJICHUI (HaOmroieHWe, W3MEpeHHe, SKCIEPUMEHT,
MO/JICIINPOBAHUE).




MOBEJICHHE B  Pa3lUYHBIX  CHUTYaIMsX,
MPOSIBIIATH TBOPUECTBO M BOOOpaKeHUE, OBITH
WHUIHATUBHBIM

OBnanenue YHHUBEpCaIbHBIMU
PEryISTUBHBIMH JICHCTBUAMMU:

T) IpUHATHE ceOs U IPYTHX JIIOJICH:

- NMPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX
roaen npu aHaImn3e pe3yIbTaToB
NeSITeIbHOCTH;

- NMPU3HABATh CBOE MPABO W IPABO JPYTHX
JIFOJIEH Ha OIIMOKU;

- pa3BHBaTh CIIOCOOHOCTH MOHMMATH MHUP C
MO3UIIMU JAPYTOT0 YEJIOBEKa;

OK 07. ConeticTBOBaTh
COXPaHEHHUIO
OKpY>Karollel  Cpenpl,
pecypcocOepexeHHIo,
NPUMEHSTh 3HaHUS 00
U3MEHEHUU  KIMMaTa,
TIPHHITATTBI
OepexIINBOTO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUSIX

B 06nacTu 3K0JI0rM4ecKOro BOCIUTAHUS:

- c(OPMHPOBAHHOCTh IKOJIOTMYECKON
KYJIbTYpbl, IOHUMAaHUE BIUSHUS COLUAJIBHO-
OKOHOMUYECKHUX IPOLIECCOB HAa COCTOSHHUE
MIPUPOTHON U COIMANBHON CPENbl, OCO3HAHHE
ro0aNbHOTO  XapakTepa  SKOJIOTMYECKHX
npo0em;

- IUIAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUN
B OKpYKalIIEeW cpeiae Ha OCHOBE 3HAHUSA
LeJIel yCTONYMBOIO Pa3BUTHS YEIIOBEYECTBA;
AKTHUBHOE HENPUIATHE ACUCTBUM, TIPUHOCSIIHNX
BpeJl OKPYXKaIOLLEH Cpee;

- OBJIAJICHUC HaBbIKaMH yqe6Ho—
HCCIIEIOBATEIIbCKON, MPOEKTHOM W COLMaIbHOU
JCATCIIBHOCTH,

- chopMHPOBAHHOCTH TPEJICTABICHHUIA: O XHUMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOUW KapTUHBI MHpA, POJIU XHUMHU B TO3HAHUU
SBIICHUIA TIPUPOAbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKUMOHAIBHOM TPaMOTHOCTH, HEOOXOTUMOM ISt
pEeIIeHUs] MPAKTUYECKUX 3aJad M OKOJOTMYECKHM OO0OCHOBAaHHOTO
OTHOILEHUSI K CBOEMY 3J0POBBIO W IPUPOJIHOM CpEJE;

- c(OpPMHPOBAHHOCTH YMEHHUH COONIOAATh MpaBWiIa SKOJIOTHYECKH
11e1€c000pa3HOro MOBEJACHUS B OBITY M TPYHOBOH JEATEIbLHOCTH B
LENAX COXPAHEHUs CBOErO 3JI0POBbSl M  OKPY)KAIOLIEH MPUPOTHOM
Cp€abl; YYUTBIBATH OITACHOCTH BOSHCﬁCTBHﬂ Ha JXHUBBIC OpPTraHU3MbIL
OTpE/IeIEHHBIX BELIECTB, MOHMMAas CMBICH IIOKa3aTels NpeaeabHON
}IOHYCTHMOPJI KOHICHTpPAUH,
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1.3. KouuvyecTBO 4YacoB, OTBOAMMOE HAa OCBOCHHE MNPOrpaMMbl Yy4eOHOM
AUCHHUILINHBI

O06beM 00pa3oBaTeNbLHOM MPOrpaMmbl - 72 daca
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOI'O MATEPUAJIA YYEBHOM

JUCHUIIVIMHbI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buj yueOHoi1 padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 72
OcHoOBHOe cojiep:KkaHUe Y4eOHOT0 MaTepHaJia 66
BT. 4.:

TEOPETHYECKOe 00yUeHne 54
MPaKTUYECKHUE 3aHATUS 12
n1abopaTOpPHBIC 3aHATHS -

IIpodeccuoHabHO-OpEHTHPOBAHHOE  (coAep:KaHHe  Y4eOHOro 5

MaTepuaJia)

BT. 4.:

TeopeTudeckoe o0ydeHue 6

MPAKTUYCCKUC 3aHATUA

nabopaTOpPHBIE 3aHATHS

IpomexxyTounas arrectauus (iud. 3a4er)
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2.2. TemaTu4eckuii

IUIAH U COJIePKaHUe Y4eOHOro MaTepuaJia y4eOHOM JUCIUIIINHbI

HaumeHnoBanue Copaepxxanue y4yeOHOro MaTepraJa y4eOHOro marepuaJia (0OCHOBHOe M NPOo(decCHOHAIBLHO- Oo6bem ®
pa3esioB U TeEM OPHEHTHPOBAHHOE), JTA00PATOPHbIE U NPAKTHYECKUE 3AHATHUS, IPUKJIATHON MOAYJIb (IPpH 4acoB OpMHpYEMBIE
HaIMuHH) KOMIIeTCHIIUH
1 2 3 4

OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJa 66

Pa3nes 1. Beenenne. OcHOBHbIE NOHATHS U 3aKOHBI XMMHMHU. CTpoeHHe M CBOICTBA HEOPTaHMYECKHX BellecTB 34

Tema 1.1. Copep:xanue yueOHOro MaTepuana 10

Bsenenue. Teopernueckoe o0ydueHue

OcHoBHBIE 1. lenp u 3amaun AMCUUIUIMHBL «XuUMUsS». TexHuka 06e30MacHOCTH MpU paboTe C XUMHUYECKOU

NOHSTHS U 33aKOHBI | IOCYI0 M XUMHYECKMMM BellecTBaMu. (OCHOBHBIE TIIOHSATUS XUMHM: aTOM, MOJIEKYJa,

XUMHUH XUMHMYECKHH JIEMEHT, aTOMHBIE U MOJIEKYJIAPHBIE MACCHI, IIPOCTOE U CJI0KHOE BELIECTBO. 5
2. KonmuiecTBO BelIecTBa, MOJISIPHAsE Macca, XUMHUECKasl PEaKIysi, SKBUBAJICHT, KAUeCTBCHHBIH U OK 01
KOJIMYECTBEHHBIM COCTAB BEILECTBA. OK 02
3. OcHOBHBIE 3aKOHBI XUMHH: 3aKOHBI COXPAaHEHHMS MacChl M HSHEpPrHH, SKBHUBAJICHTOB, 3aKOH OK 04
ABOragpo, OTHOCUTEJIbHAS INIOTHOCTh T'a30B.
[IpakTueckue 3aHsATHS
4. ITpaktuyeckas padora Ne 1. KonrposabHas pabora. BxoaHo# KOHTpoOIb 4
5. [IpakTnueckas padorta Ne 2. PacueT KOJTMYECTBEHHBIX XapaKTEPUCTHUK 110 YPaBHEHUSAM peaKIUi
JlaGopaTopHble 3aHATHS

Tema 1.2. Conepxanue yueOHOro MaTepuasa 10

Crpoenne atomoB | TeopeTnueckoe 00yueHHE

XUMHYECKHUX 6. CoBpeMeHHasi MOJIeNIb CTPOCHMs aToma. DJIeKTpoHHas KoHpurypanus atoma. Knaccudukamus 2

3JIEMEHTOB U XMMHYECKHX DJIEMEHTOB (s-, P-, d-31eMenThl). OCHOBHOE M BO30YXKICHHBIC COCTOSIHUS aTOMOB.

npupoaa BaneuntHrle DJICKTPOHBI. BaneHTHOCTS. 3neKTp00TpHuaTeJILHOCTL.

XMMHYECKOU CBsA3U | 7. KoBasieHTHas CBSI3b, €€ PA3HOBHIHOCTH W MEXaHHU3MBI 00pa3oBaHus (OOMEHHBIH M JTOHOPHO- 2
aKILIENTOPHBII).
8. MonHas cBs3b. MeTayumnieckast CBSI3b. 2

CBA3b. MC)KMOJ'ICKyJ'I}IpHBIC B3aUMOICUCTBUSI. I/I3OTOHLI, OCHOBHOC H

9. Bopopoanas
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BO30Y>KJICHHOE COCTOSIHUE aToMa, TMOpUau3alus aTOMHBIX opOuTtaneil. TUIbl KpUCTAIITMYECKUX 2
pPELIETOK.
[IpakTuueckue 3aHATHS
10 Ilpaktuueckas padora Ne 3. CocraBieHue 3eKTpOHHO-Tpaduueckux popmyn snemeHToB 1-4 2
MIEPHOJIOB.
Tema 1.3. Copepxanne yaeOHOro MaTepuana 4
[lepunonnueckuit Teopernueckoe oOyueHue
,SZEII(/;).HI\?;{;%JIIP;I;; 11. Ilepuoanyeckuii 3akoH u Tabmauna /.M. Menneneena 2
[IpakTuueckue 3aHATHS
12. TlpakTnueckas padora Ne 4. Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3a/IaHUM
Ha XapaKTepUCTHKY XMMHUYECKUX 3JIEMEHTOB: "Meraumueckue / HEMETAIJIMYEeCKHE CBOWMCTBA, 2
ANEKTPOOTPHUIIATEILHOCTh U CPOJICTBO K AJICKTPOHY XHMHUYECKUX JIEMCHTOB B COOTBETCTBHUE C HX
ANEKTPOHHBIM CTPOCHHEM M TOJIOKEHHEM B TMEPHUOJUYECKON CHUCTEME XUMHUYECKHX AJIEMEHTOB
.. Menneneera"
Tewma 1.4. Copep:xanue yueOHOro MaTepuana 10
XuMuyeckue Teopernueckoe o0ydyeHue
peakiuu, 13. Knaccudukaruss XUMHUYECKUX pEaKIUi: COeNWHEHHUE, Ppa3lIoKeHHe, 3aMelIeHHs, OOMEH, 2
CTPOCHUC U OKUCJIUTEIHLHO-BOCCTAHOBUTEIILHBIC.
CBOMCTBa 14. Knaccudukaius HeopraHMYeckux BemiecTB. CTpoeHHE U CBOWCTBA CBOMCTBA OCHOBHBIX 2
HEOPraHMYECKUX KJIACCOB HEOPTaHMYECKHUX BEIICCTB.
BCIIICCTB 15. Merasmibl: oOmiasi XapakTepUCTHKa, CBOWCTBA, U3yUE€HUE OTIEIbHBIX MpPEJCTaBUTENEH Kiacca. 2
CnocoObl mony4yeHusi. 3HAYEHHUE METaUIOB B TPUPOJE U JKU3HENCATEILHOCTH 4YEJIOBEKa U
OpPraHHU3MOB.
16. Hemeramtsl: 001mas XapakKTepUCTHKA, CBOMCTBA, H3y4eHUE OTACIBLHBIX MIPEICTaBUTENICH Kilacca. 2
CrocoObl ToNydeHus. 3HAYeHHE HEMETAIOB B MPUPOJE U KUIHEACITETbHOCTH YENOBEKa U
OpPTaHHU3MOB.
17. CpoiicTBa METaJJIOB M HEMETAJIIIOB. 2
Paszgea 2. CTpoeHue U CBOIICTBA OPraHNYeCKUX BelleCTB 8 OK 01
Tema 2.1. Coneprxanue yueOHOro MaTepuasa 2 OK 02
Knaccudukamms, | Teopernueckoe 00ydeHue 2 OK 04
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CTPOCHHE U 18. IIpeamer opranndeckoil xumuu. B3auMocBs3b HEOPraHUUECKUX U OPraHMUECKUX BEIIECTB.
HOMEHKJIaTypa XHUMHUYECKOE CTPOEHUE KaK MOPAJOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO X BaJIEGHTHOCTH.
OpPraHUYECKUX OCHOBHBIE TIOJIOKEHUS TEOPUHM XUMHUYECKOIO CTPOEHHUs OpPraHu4ecKuX coenuHeHnid A.M.
BEILECTB byrnepoBa. YrinepoaHBI CKeENEeT OPraHUYeCKOM MOJIEKYsbl. MOJEKYIsIpHblE U CTPYKTypHBIE
(pa3BepHyTbIe, COKpAIIEHHbIE) XHUMHUYECKHE (QOpPMYJbl. 3aBHUCUMOCTb CBOWCTB BEIIECTB OT
XMMHUYECKOTIO CTPOEHHUs MojeKyd. M3omepust U m3oMepsl (CTpyKTypHas, reoMerpuueckas (Luc-
TpaHc-u3oMepus). KpaTHocTh XuMHUECKOH CBA3M.
[lonatue o QynxnuoHanpHOM rpymme. [IpuHIUNBl KIaccu(UKaU OPraHMYECKUX COCAMHEHUH.
Me:x1yHapoiHass HOMEHKJIATypa U IPUHLMIIBI HOMEHKJIATYPbl OPTaHUYECKUX COEANHEHU.
Tema 2.2. Coneprxkanne yueOHOro Marepuasia
CsoiicTaa, Teopetuueckoe o0ydyeHue
CIIOCOOBI 19. YraeBomopoasl: mpeienbHbIe, HENpeAeIbHBIE H apOMaTHYECKHUE.
NOJIyYeHUs U 20. Kucnopoaconepkaliue COEIMHEHMS: CHMPTHI U MpocThle 3PUpbl, (PEHONBI, aTbAETHIBl U
IPUMEHEHNE KETOHBI, KApOOHOBbIE KUCJIOTHl U UX Mpou3BoAHbIE. [IpakTHueckoe NpUMEHEHNUE STUIIEHIJIMKOJIA,
OpraHMYeCcKUx rnunepuHa, ¢enona. Ilpumenenne ¢opmanpieruaa, aneraigbAerujia, yKCyCHOH KHUCIOTHI. Mbuia
COCIIMHEHUI KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT. MoIolI1e CBONCTBA MbLIa;

21. A30Tcozlep>i<amne COCIMHCHUA. aMHHbI U aMHNHOKHMCIIOTEI, OenKu

Pa3znen 3. 3nauenue u NPUMECHCHUEC HECOPIraHUIECCKUX U OPraHH4Y€CKUX BCIIECTB B KU3HECACATCIbHOCTH Y€/JI0BCKA

H HA MPOU3BOACTBE

Tewma 3.1.
Heoprannueckue n
OpraHUYEeCKHE
BEII[ECTBA B
KU3HEAESTEIIbHOCT
Y YeJIoBeKa M Ha
MIPOU3BOJICTBE

Copep:xanne yueOHOT0 MaTepuana

Teopernueckoe o0ydyeHue

22. buoopranndeckue coequHeHus. Ilpumenenue u Ouosoruyueckas poib yriaeBoJoB. OKucieHue
YIJIEBOJIOB — HCTOYHUK DHEPIHH JKUBBIX OpraHu3MoB. Ilonmcaxapuasl: KpaxMai U TJIMKOTEH.
OO6nactu NpUMEHEHUs1 aMUHOKHUCIIOT. bronornueckue GyHKIMM OETKOB U KHUPOB.

Ponb oprannyeckoil XMMHUU B pellIEHUHU MpoOJieM MUILEBOH 0€3011aCHOCTH.

HyxnenHoBble KHMCIOTBI: cocTaB M cTpoeHHe. CTpoeHue HykiIeoTHaoB. COCTaB HYKJIEHHOBBIX
kucnot (IHK, PHK). Ponb HyKJI€HMHOBBIX KHCIOT B AKHU3HEIACSATEILHOCTH OPraHU3MOB.
CuHTeTHYECKME UM MCKYCCTBEHHBIE BOJIOKHA, MX CTpOE€HME, cBoWcTBa. IIpakTnueckoe
HCIIOJIb30BaHUE BOJIOKOH.

OOue mnpencTaBleHUs] O TNPOMBIIUIEHHBIX CIOCO0AaX MOJYYeHHs XUMMYECKHX BellecTB (Ha

OK 01
OK 02
OK 04
OK 07
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IprMepe MPOU3BOJICTBA aMMHUaKa, CepHOM KucioThl). [Ipobiema 0TX010B M OOOUHBIX TPOIYKTOB.

[IpakTueckue 3aHsATHS

23. IIpaxtuueckass pabora Ne 5. KoutponbHas pabora. ['enetnueckass CBA3b MEXIY 2
HEOPTraHNYECKUMH U OPraHUYeCKUMH BEIIECTBAMU
Pa3nen 4. PacTBopnl 6
Tema 4.1. Coneprxkanne y4eOHOro MaTepuasia 2
PactBopsl. Turnel Teopernueckoe 00ydeHue OK 01
pacTBOPOB. 24. Tunsl pacTBOPOB, CIOCOOBI BBIPAXKEHMs COCTaBa PacTBOp (KOHLEHTpalus). PacTBopuMOCTb, 2 OK 02
IPOU3BEICHHE PACTBOPHMMOCTH. BIMsHME TeMIepaTypsl U JaBJI€HUsS HA PACTBOPUMOCTH BEIIECTB. OK 04
HacbliieHHble, HEHACBIIIEHHBIE U IEPECHIIIEHHbIE PACTBOPBI. DJIEKTPOJUTEUECKas TUCCOLMALINS.
Tema 4.2. Coneprxkanne y4eOHOro Marepuana 2
KonnuratusHble Teopernueckoe obydyeHue
CBOMCTBA 25. OU3NKO-XUMHUECKUE CBOMCTBA pacTBOPOB: audy3usi, 0cMOC, OCMOTHYECKOE JIaBJICHUE. 3aKOH 5
pacTBOpOB Bant-T'odda. lasnenue napa pactBopoB (I 3axon Payns). Kunenue u 3amepsanue pactsopos (II
3akoH Payist). Kprockonudeckast 1 90y/UTMOCKOTTMYECKast KOHCTAHTHI.
Tema 4.3. Copep:xanue yueOHOro MaTepuana 2
OxucauTenpHo- Teopernueckoe obydyeHue
BOCCTAaHOBUTENIBH | 26. OKHCIUTEIHHO-BOCCTAHOBHUTENbHBIE peaknuu. CreneHb OKucieHus. BoccraHoBuUTENMH W
BIE PEAKIUH. okucautenu. OKUcIeHne U BoccTaHoBIeHUe. OKHCIUTEIbHbIE CBOMCTBA BEIECTB, 00pa30BaHHBIX
DNEKTPOXMMHMYECK | BJIEeMEHTaMH B BBICHIEH cTeneHu OKuclieHus. OKUCIUTEbHBIE U BOCCTAHOBHUTEIBHBIE CBOMCTBA 2
M€ MPOLIECChHI BEIIECTB, 00Pa30BaHHBIX JIEMEHTAMH B IPOMEXYTOUHBIX CTENMEHsAX okucieHus. Knaccupukanums
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PeaKnii. MeTo/] 3JIeKTPOHHOTO OanaHca.
Pa3nen 5. CkopocTh XUMHYECKO#H peakMi M XMMHYEeCKOe paBHOBeCHE 6
Tema 5.1. Conepxanue yueOHOro MaTepuasa 4
Kunernueckne Teopernueckoe o0ydeHue OK 01
3aKOHOMEPHOCTH 27. Xumunueckue peakuuu. Kiaccupukamuss XUMHUECKHX peakiMid: Mo (a3oBOMy COCTaBy OK 02
IPOTEKaHUs (rOMOT€HHbIE W TETEPOreHHbIE), MO HCIOJIB30BAHUIO Karaau3aTopa (KaTalUTHYECKHE U 4 OK 04
XUMHUYECKHX HEKaTaTUTHUECKUE).
PEeaKIuii. 28. CKOpOCTh peakKIMH, €€ 3aBUCUMOCTh OT Pa3IHYHBIX (DAaKTOPOB: MPHPOJBI PEarHPyrOIINX
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PaBHoecue BELIECTB, KOHIIGHTPAIMM pPEarupyroliux BelIeCcTB, Temmeparypsl (mpaBuio Bant-T'odda),
XUMUYECKHUX IUIOU[aId  PEaKUMOHHOM IOBEPXHOCTH, HAIM4YMsd  KaTajau3aropa. OHEprus  aKTHUBALIUU.
peakuuii AKTUBHpOBaHHbIN KoMIuiekc. Karanuzaropsl u karanu3. Posp Karanu3atopoB B NpPUPOJAE U

IIPOMBIIIIJIEHHOM IIPOM3BOCTBE.

[Tpunnun Jle Ilarense. Bausaue pa3nuyubix (HakTOpoB Ha U3MEHEHHE PABHOBECHS XMMHUYECKHUX

peakuunii. Ilpumenenne npunuuna Jle-Illatense 118 Hax0XKACHUS HANPABIEHUS CMELICHUA

pPaBHOBECHSI XMMHMUYECKOW pPEaKUHUH, B PEIICHUH IPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM. 3aKOH

JEMCTBYIOIMX MAacC M KOHCTAHTAa XUMHUYECKOTO PABHOBECHSI.
Tema 5.2. Copep:xanue yueOHOro MaTepuana 2
Tepmoaunamuyeck | Teoperndeckoe oOyueHune
ue 29. Krnaccudukanuss XUMHUYECKHUX peakiuil: 1o TerioBoMy dhdexTy (3K30TepMHUYECKUE,
3aKOHOMEPHOCTH SHIOTEPMHUUECKHE), 0 obOpatuMoctu (oOpatumble W HeoOpatumble). TemoBbie 3PQeKTHI
NpPOTEeKaHUs XUMHUYECKUX peakuuil. Tepmoxumuyeckue ypaBHeHHS. OOpaTUMOCTh peakuuid. XUMHUECKOe 2
XUMHUYECKHUX pPaBHOBECHE U €T0 CMEIICHHUE MO/ ACHCTBUEM Pa3IMYHbIX (DAaKTOPOB (KOHIICHTPALKS PEareHTOB WIIH
peakuun NPOAYKTOB pEaKLH, TaBJICHUE, TeMnepaTypa) IJIA CO3IaHHs OIITUMAJIBHBIX yCHOBI/IP"I MIPOTEKaHU

XUMHYECKHX TporeccoB. [lorstue 06 sHTaNbNMU U 3HTpormu. DHeprusi [ mo6ca. 3akon ['ecca m

Cle/ICTBHS U3 Hero. Posb cMenieHnst paBHOBECHUSI B TEXHOJIOTMUECKUX MPOoIeccax
Pa3nen 6. lucnepcHble CHCTEMBI 8 OK 01
Tema 6.1. Copep:xaHue yueOHOro MaTepuaa 4 OK 02
JlucriepcHbie Teopernueckoe 00ydyeHHe OK 04
CHUCTCMbI U 30. OOmme cBeneHHS O TUCIIEPCHBIX CHUCTEMax. XapaKTepHbIE MPHU3HAKH JHMCIEPCHBIX CHCTEM.
(bakTopsl UX MeTtoasl monydeHus guchepcHbIXx cucteMm. Knaccudukanus aucnepcHbsix cucteMm. CTpoeHue u 2
YCTOHYMBOCTH (bakTopbl yCTOMYMBOCTH AMCIEPCHBIX CUCTEM. Vcmonb3oBaHHE M POJIb KOJJIOUIHO-XUMHYECKHX

MIPOIIECCOB B TEXHOJIOTUHU MPOJYKTOB MUTAHUS )KUBOTHOTO TPOUCX 0K ICHUS

[IpakTueckue 3aHsATUS

31. Ilpaktuueckas pabora Ne 6. Pa30op mpakTHKO-OPHEHTUPOBAHHBIX 33/IaHUN MO COCTABJICHUIO 2

(hopMyT U CXeM CTPOCHUST MUTICIUTHI
Tema 6.2. Conepxanue yueOHOro MaTepuaa 4
HccnenoBanue 32. JlucnepcHble cucteM B Ipo(hecCHOHATLHOMN e TENIbHOCTH. 2
CBOWCTB 33. CriocoObl UCClIeIOBAHMSI TUCIIEPCHBIX CUCTEM 2
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JAUCIICPCHBIX
CHUCTEM

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COlepKaHMe (CoePKAHNE TPUKJIATHOTO MOXYJIs)

Pa3nen 7. UcciaenoBanue, XMMHUYECKHA aHAIN3 M 3a1UTA OKPYKAIOLIeH cpelbl NPH BHIIOJHEHUH OK 01

3eMJIeYyCTPOUTENbHBIX Pa00T. XuMMs B ObITY M PO(ecCHOHATILHOM 1eAITeJIbHOCTH YeJI0BeKa. 6 OK 02
OK 04

Tema 7.1. Cozepxanue yaeOHOro MaTepuaia 4 OK 07

XUMHUYECKUI 34.XUMUYEeCKHH COCTaB W OPraHOJICITHYECKHE CBOWMCTBA (3amax, MPO3PAavHOCTb, I[BETHOCTb,

aHaJIM3 U 3allUTa | MYTHOCTb) BOJIbI. JK€CTKOCTh BOJIbI, METO/IbI €€ OTIPE/ICIICHUS U YCTPAHEHUS

OKpY’KaroIleu 35. 3amura oKpyXaroliei cpesibl pU BHIMOJIHEHUN 3€MJIEYCTPOUTENbHBIX PadoT.

CpeJibl

Tema 7.2. Coneprkanue y4eOHOro Marepuasia 2

Xumusst B ObITy 1 36. Xumus B ObITY, TIOBCEHEBHON KU3HU, JIEKAPCTBEHHBIE TIPETIapaThl.

TpO(heCCHOHATEHON 9

JeSITeITBHOCTH

YEJIOBEKa

IIpome:xxyTounas arrecranus: 1ud@epeHIMPOBaHHBINA 3a4eT (324eT C OLEHKOH) -

Bcero: 72
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3. YCJIOBUS PEAJIMBAIIMU YYEBHOM JUCHUILJIAHBI

3.1. [as peanu3anuM NpPOrpaMMbl Y4eOHOH JMCHMIUIMHBI [JOJKHBI OBITH
NpeAyCMOTPEeHbI ciledyIole cleuaabHble OMeIeHH:
YueOHast ayuTopus JUISL IIPOBEJICHUS 3aHATHH BCEX BUJIOB!
Kabuner xumuu (Ayzn. 29): Pabodee mecro mpernogaBaTens, padouune MecTa 00ydYaroIIUXcCs,
kommbeiorep AMD Athlon2 215 B koMmIUIeKTe, JOocKa MeENOBasi, CTOJ JAEMOHCTPAllMOHHBIN
XUMHUYECKHM, CTOJN Ipernaparopckuii, TymOa-moiika JaboparopHas, wIKa( BBITSHKHOM
JIeMOHCTPAIlMOHHBIH. J[eMOHCTpalMoOHHbIE KOJUIEKIIMM XHMHUYECKHX BemecTB. HaGopsl s
JIEMOHCTpALlMK U COCTABJICHHsI MO MOJIeKyl XUMUYecKUX BeriecTB. [Ipubopsl 1 anmnapatsl
JUIsL XUMHUYECKOro skcrepumeHTa. KoMIUIekTel mocyasl M o0OpyAOBaHUS [Ulsl NPOBENEHUS
XMMHUYECKOTI'O KCIIEPUMEHTA: KOMIUIEKT MOCYAbI Ul JIE€MOHCTPALMOHHBIX ONBITOB IO XUMHH,
Ha0Op XMMHUYECKOH mocyabl A J1abopaTOpHBIX paboT Mo XumuM, HaOOp TOCYIAbl |
INPUHAAIEKHOCTEH A1 YYEHHYECKOIo SKCIEpUMEHTa, Ha0Op PEaKTUBOB, BECHI 3JEKTPOHHBIE,
HAaObOp mocyabl i1 JUCTWUISALUMU BOJABI, TEPMOMETpP CIHUPTOBOM JEMOHCTPALIMOHHBIMN,
TEPMOMETp 3JIEKTPOHHBINA, BeChl ydeOHbIE, BEChl TEXHMUYECKHE, HarpeBarelb Uil HMPOOUPOK,
CIUPTOBKA JlabopaTopHas autas, TepmoMeTp xkujakoctHoi (0-100 0C), mauTka 3mekTpuyecKas
nabopatopHas. OGecnieyeHue BojlocHa0keHreM. [1makaTsl 1 CTEH/IBI.

JInueH3nonHoe MporpaMMHoOe obecnedeHue:

1. «P7-O¢mucy». IlpenocraBieHue HEUCKIIOYUTEIBHBIX ITPaB Ha MPOTrPAMMHOE OOCCIICUCHHE
«P7-Oducy. Jlunenzuat — OO0 «Comnspuc Texnonomkucy, r. Capatos. [Jorosop Ne [13-1K-033
or 21.12.2022 r. Cpok aeiictBust norosopa: ¢ 01.01.2023 r. Jluuensus Ha 3 roga ¢ mpaBoM
MOCJICTYIOMIEr0 OECCPOYHOTO UCTIONB30BaHUs, Il 00Pa30BaTEIbHBIX YUPEIKICHUN.

2. Kaspersky Endpoint Security. Jlunensuar — OOO «Comnspuc Texnonomkucy, r. Capatos.
(anTHBHpYCHOE TporpammHoe obecnieuenue). lorosop Ne 6- 441/2025/KCII-170 ot 22.12.2025
r. (01.01.2026 - 31.12.2026).

3.2. UndopmanuonHoe odecneyeHne peaau3aumu NporpaMmmbl

Jlnst peanuzarnu porpamMmbl  OuOIMOTeUHBbINH (OHI 00pa3oBaTENbHON OpraHU3AIuN
JIOJDKEH UMETh TIeYaTHBIC W/UJTK JIEKTPOHHBIE 00pa3oBaTebHbIE U MH(OPMAIIMOHHBIE PECYPCHI
JUTSL KICTIOJIh30BaHUs B 0Opa3oBaTenbHOM mporiecce. [Ipu dopmupoBannu 6ubiarorednoro Gouga
o0pa3oBaTenbHON OpraHu3alyy BbIOMpaeTcs HE MEHee OJHOTO HU3JaHUS M3 MEePeUMCICHHBIX
HUKE TIeUATHBIX U3JaHUM M (WIK) 2IEKTPOHHBIX M3JaHUN B KadyecTBE OCHOBHOTO, MPHU ITOM
CITUCOK MOXET OBITh TOTIOJTHEH HOBBIMU W3JIAHUSMHU.

ITepedyenn y4eOHbIX M31aHuil, UHTEpHET-pecypcoB, NONOJHHUTEIbHON JUTEPATYPbI:

3.2.1. OcHOBHBIC HCTOYHHKH:
DJIeKTPOHHO-0UOJINOTEYHAsI CHCTEeMA:
1. KymsikoB, P. M. Xumus : yueouux st CI1O / P. M. Kymsikos, FO. A. KywmbineBa. — CaHKT-
[TerepOypr : Jlanb, 2025. — 308 c. — ISBN 978-5-507-53263-6. — TekcT : AeKTpOHHBIN //
Jlans : anexTpoHHO-OMONMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/508898
2. Eropos B.B. O6mas xumus: yaeonuk mis CIIO / B.B. Eropos. — Cankr-IlerepOypr: Jlansb,
2021. — 192 c. Pexum pgoctyna Kk dnekTpoHHoil Bepcun B IBC «JlaHp» -
https://e.lanbook.com/book/153684

3.2.2. JIonoJTHUTENbHbIE HCTOYHHKH
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1. Epoxun IO.M. Xumus mans npodeccuii M CrenuaqTbHOCTEH TEXHUYECKOTO M €CTECTBEHHO-
Hay4YHOTO Tnpodmiiel : ydyeOHHUK s CTyHA. yupexkaeHuid cpen. mpod. obpasoBanus. — M.:
N3natensckuii neHtp «Akagemus», 2020, 496 c.

2. Epoxuan KO.M. COOpHHMK  TECTOBBIX 3aJaHHMi MO XUMHUH: yded. mocobue sl CTy.
yapexaeHui cpen. npod. odpazoanus. — M.: U3narensckuit nieHTp «Akamemusi». — 2019, 245
c.
3. OcHoBbl aHamutuyeckor xumuu: 2019-08-27 / H.M. llleBens. — benropon: benl'CXA um.
B.A. Topuna, 2018. — 138 c. Pexum poctyna k anexktpoHHoil Bepcuun B OBC «JIAHDb»:
https://e.lanbook.com/book/123436

4. Obmas xumus. Teopus u 3amaun: yaedHoe nocooue / H.B. Koposun, H.B. Kynemos, O.H.

I'onuapyk [u np.]; mox penakmueit H.B. Koposuna, H.B. Kynemosa. — 3-¢ u3z., crep. —
Cankr-Ilerepoypr: Jlanb, 2018. — 492 c¢. Pexxum noctyna K 3JeKTPOHHOW BEpCUH U3aHUS B
3BC: «JIAHb» https://e.lanbook.com/book/104946

HNuTepHeT-pecypceb:
1. ba3za 3nanuii — Xumuueckuii cipaBoyHuK. CIIpaBOYHHK 3JIEMEHTOB U COCTUHEHH, KaTaaor

NPEANPUITHI U OTpaciieBble HOBOCTH.
https://chemicalportal.ru/info/?ysclid=mgg49k55bq862887526
2. Hayka. UckyccTBo. Bemmune. XuMudeckuii cipaBodHHK. [lopTan ConepKuT cCripaBOYHYIO

I/IH(l)OpMaIII/IIO 0 XUMHNYCCKHUX BCIICCTBA, UX CBOﬁCTBaX N OCHOBHBIX XUMHNUYCCKHUX ABJICHUAX
https://es.niv.ru/doc/dictionary/chemical-manual/index.htm?ysclid=mqq4bvlcwp611667816
3. Xumudeckuii HHPOPMAIMOHHBIH mopTai. XuMudeckoe o0pa3oBaHUE U HayKa. BecTHHK

MockoBsckoro yHusepcurteta. Cepust Xumus. OpunpanbHoe 3JeKTPOHHOE U3/IaHue
xuMuyeckoro ¢axkyabrera MI'Y, BKItogaronee oHIaiiH-IeKTOPUH, KypChl JIEKLIUH, 37IEKTPOHHBIE
Bepcuu xypHaioB.  https://www.chem.msu.ru/rus/

4. XKypnan «Hayka 1 )KU3Hb» DONEeKTpOHHBI HMH(OPMAIIMOHHBIA MOpTal JKypHaja C
HAYYHO-TTOMYJIIPHBIMHU CTAThsIMH O XUMHH. https://www.nkj.ru/

5. A. B. Manyiinos, B. 1. Poguonos. OcHoBbl xumuu. MHTepHeT-yueOHUK. PexxuM nocryma:
Www. hemi. nsu. ru

3.2.3. HudopManmoHHBIC  TEXHOJIOTMH, HCHOJb3yeMble NP  OCYIIECTBJICHHH
o0pa3oBaTeIbHOIO MpoLecca:

HNudopmalinoHHble TEXHOJOIMH, HCHOJb3yeMble IPU OCYIIECTBIEHHH 00pa30BaTEIbHOTO
nporiecca 1o JUCLUILINHE!

— IEPCOHAIbHBIE KOMIBIOTEPBI, IOCPEACTBOM KOTOPBIX OCYHIECTBISETCA JOCTyH K
MH(OPMaLIMOHHBIM pecypcaM U 0OpMIIAIOTCS PE3YIbTaThl CAMOCTOSTENILHON pabOThI;

— IIPOEKTOPBI U SKpaHbl IJIs AEMOHCTPALUN CIIAlI0B MYJIbTUMEIUNHBIX JIEKIIH;

— AaKTHBHOE HCIIOJb30BAaHUE CPEICTB KOMMYHHUKAlUN (JJIEKTpPOHHAsI IOYTa, TeMaTH4YeCKue
cooO11ecTBa B COIUANBHBIX CETSAX U T.I1.).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA

TACIHATLITAHBI

KoHTposb M oOleHKa pe3ylbTaTOB OCBOCHHUS O00IIe00pa3oBaTEIbHON IUCIUILIAHBI
pacKpbhIBAIOTCA Yepe3 AUCIUILTHHAPHBIC Pe3yabTaThl, HAPABICHHBIE HA ()OPMUPOBAHHUE OOIIMX
1 Tpo(PeCCHOHAIIBHBIX KOMIIETSHITUH 110 pa3ziesiaM U TeMaM CoJiepKaHusl yueOHOTO MaTepHaa.

Oob6masi/mpodeccnoHabHasA Pazgen/Tema MeTtoabl u (hopMbI
KOMIIeTEeHI U KOHTPOJIst
OK 01. Beibupats criocoObt PocH. 1, Tema 1.1-1.4, | DkcnepTHas OlIEHKa
pelieHus 3a1ad Pocu. 2, Tema 2.1-2.2, | pe3yibTaToB AESATEIHLHOCTH
npodeCCHOHAIbHON P ocu. 3, Tema 3.1, 0o0yyJaromerocs ¥ MOHUMaHUS
JeSITeIbHOCTH TpUMEHUTENbHO K | P ocH. 4, Tema 4.1-4.3, | cienuanbHOM TEPMUHOIOTHU
Pa3JIMYHBIM KOHTEKCTaM P ocu. 5, Tema 5.1-5.2, | B mponiecce oCBOCHUS
P ocH. 6, Tema 6.1-6.2, | mporpamMMbl TUCIHUITIIMHEI B
Pocu. 7, Tema 7.1-7.2 | ¢dopme BBITTOTHEHUS
TCCTOBBIX 3aJIaHMUIA,
KOHTPOJIbHBIX paboT Mo
BapHaHTaM, 3alUThI
MPAKTUYECKUX U
n1abopaTopHBIX padboT
JAnddepeHuupoBaHHbIH
3a4eT (3a4eT ¢ OLEHKOIl)
OK 02. cnonb3oBaTh P ocu. 1, Tema 1.1-1.4, | DkcnepTHas olleHKa
COBpEMEHHBIE cpezicTBa moucka, | P ocH. 2, Tema 2.1-2.2, | pe3ynbpTaToB IeATEILHOCTH
aHaJIM3a U UHTEPIIPETAUU Pocu. 3, Tema 3.1, o0OyJaromierocs ¥ TOHUMaHUs
uHpopmanuu u P ocu. 4, Tema 4.1-4.3, | crienuanbHON TEPMUHOJIOTUA
uH(OPMAaIMOHHBIE TEXHOIOTUU P ocu. 5, Tema 5.1-5.2, | B mpoiiecce 0OCBOEHUS
JUIS BBIIIOJIHEHUA 3a/1a4 P ocH. 6, Tema 6.1-6.2, | mporpamMMbl TUCIHUILIIMHEI B
npodeccuoHaIbHON Pocu. 7, Tema 7.1-7.2 | (hopme BBIOTHEHUS
JeSITeIbBHOCTH TECTOBBIX 33/1aHUH,
KOHTPOJIBHBIX PaboT MO
BapHaHTaM, 3alUThI
MPAaKTUYECKHUX U
1ab0paTOPHBIX paboT
Ju¢ppepeHunpoBaHHbIN
3a4eT (3a4eT ¢ OLEHKOIl)
OK 04. 3ddextuHO P och. 1, Tema 1.1-1.4, | DkcnepTHas OllEHKa
B3anMoJieiicTBOBaTh U paboTtaTh B | P ocH. 2, Tema 2.1-2.2, | pe3ynbpTaToB €ATEIbHOCTH
KOJUJIEKTUBE U KOMaH/Ie Pocu. 3, Tema 3.1, oOyJaromerocss ¥ HOHUMaHUs
P ocH. 4, Tema 4.1-4.3, | cnenuaabHON TEPMUHOJIIOTUU
P ocH. 5, Tema 5.1-5.2, | B mpo1iecce OCBOECHUS
P ocH. 6, Tema 6.1-6.2, | mporpamMMbl TUCIUILIMHEI B
Pocu. 7, Tema 7.1-7.2 | (hopme BBIIOTHEHUS

TECTOBBIX 3aJIaHMUIA,
KOHTPOJIBHBIX paboT Mo
BapuaHTaM, 3aIlUThHI
MPaKTUYECKUX U
1a00paTOPHBIX paboT
JAnddepenuupoBanHblii
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3a4eT (3a4eT C OIEHKOM)

OK 07. CopeiicTBOBaTH
COXPAHEHHIO OKPYKAFOIICH
CpeIbl, pecypcocOepeKeHHIO,
HNPUMEHSATH 3HaHHS 00
U3MCHCHHUHU KJIMMAaTa, IPUHIUITBI
OepexITMBOTrO MPOU3BOJICTBA,

3¢ (dHeKTHBHO ACHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIUSIX

P ocH.
P ocH.
P ocH.
P ocH.
P ocH.
P ocH.
P ocH.

1, Tema 1.1-1.4,
2, Tema 2.1-2.2,
3, Tema 3.1,

4, Tema 4.1-4.3,
5, Tema 5.1-5.2,
6, Tema 6.1-6.2,
7, Tema 7.1-7.2

DKcrepTHas OLICHKa
PE3yJbTAaTOB JIEATEIbHOCTH
00yJaroIerocs ¥ MTOHUMaHUs
CHEeIHAIbHON TEPMUHOJIOTUU
B IIPOIIECCE OCBOCHUS
MPOrpaMMbl TUCIUIUIUHEI B
(hopMe BBITTOTHEHUS
TECTOBBIX 33/IaHUH,
KOHTPOJIBHBIX paboT 1o
BapHaHTaM, 3alUThI
MPAKTUIECCKUX U
71a00paTOPHBIX paboT
JudppepeHunpoBaHHbINI
3a4deT (3a4eT ¢ OLEHKOI)
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