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[Tporpamma yue6no#t qucuummasl O0/1.12 Xumus pazpaborana Ha OCHOBE:

— (enmepambHOTO TOCYAapCTBEHHOTO O00pPA30BAaTEIBHOTO CTAaHAApTa CpPEJHEro  OOIIero
obpazosanus (OPI'OC COO);

— o0pa3oBareabHO# mporpaMmMbl cpeaHero oodiiero oopazosanus (OI1 COO);

— (enepanpHOrO roCy/1apCTBEHHOIO 00pa3oBaTeIbHOTO CTaHJapTa CpeIHero
npodeccuonanbHOro oopazoanus 21.02.19 3emueycTpoiicTBo;

— MpUMEpHON pabodeil mporpaMMbl 00MIEOOPA30BATENLHON TUCIUIUIMHBL «XHUMHS» TIO
TEXHOJIOTHYIECKOMY MPOQHIIIO;

— ydeOHoro miana no cneruanbHoctr 21.02.19 3emieycTpoicTBo;

— paboueii mporpaMMbI BOCITUTAHUS 110 ceruanbHocTh 21.02.19 3emieycTpoicTBo.
Conepxanue pabodeii MporpaMMebl 0 y4eOHOM TUCIUTUTHHE Pa3paboTaHO Ha OCHOBE:

— cuHxpoHu3anuu obpazoBarenbHbiX pe3ynbraToB @I'OC COO (IMYHOCTHBIX, MPEAMETHBIX,
metanpeametusix) U1 ®I'OC CIIO (OK, IIK) c yderom mnpoduinbHOW HampaBIeHHOCTH
CIECIUATLHOCTH;

— HHTETpallid M MPEeMCTBEHHOCTH cojepxkaHuss mno aucuumimHe OOM.12 Xumus wu
coJiepKaHusl yueOHbBIX TUCIUILIHUH, podeccuonanbHbix Moayneit ®I'OC CIIO.

Opranuzanus-pazpadoruuk: ITyrau€Bckuil rupoMenoOpaTUBHBIA TEXHUKYM HUMEHH B.
. Yanaesa — ¢punuan ®I'bOY BO «CaparoBckuil rocyqapCTBEHHbIM YHUBEPCUTET T'€HETUKH,
OnoTrexHonoruu u nHxenepuu umenu H.M. BaBunosa»

PazpaGorumk: LlpirankoBa JI. A., mpenonmaBaTenb BBICHICH KBaIM()UKAMOHHON
KaTeropHH.

PaccMoTpeHo Ha 3acejaHuy [IUKJIOBOW KOMHCCUHU arpOTEeXHUYECKUX JUCLIUIUINH
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN TPOI'PAMMBI
OBIIEOBPA3OBATEJbHON JUCIUAIIINHBI
00/1.12 Xumus

1.1 MecTO IUCUMIVIMHBI B CTPYKTYpe 00pa30BaTebHOM POrPaMMbI:

O6meo6pazoBarenpHas aucuumuinia OOJl.12 Xumust siBiseTcs 00s3aTEIBPHOM YacThIO
0011e00pa30BaTeIbHOTO MMKIA 00pa3oBaTeIbHONM NporpaMMel mo crneuuanbHoctu 21.02.19
3eMJIeyCTPOUCTBO

Oo6meobpazoBarenpras aucuuiuinHa OO/, 12 Xumus nzydaercs Ha 0a30BOM ypOBHE.

1.2. leab ¥ IuIaHUpyeMble Pe3yJbTAThI OCBOEHUS TUCHMIIUHBI:

1.2.1. lleap THCHUIJIMHBI

Copepxanne yueOHOro MaTepuaiga pabodeil mnporpamMmbl 00II€00pa3oBaTEIbHON
qucuurmuabl OO/I.12 Xumus HampaBlIeHO Ha JOCTHXKCHHE pPEe3ylIbTaTOB €€ HW3y4YeHUs B
cootBercTBUU ¢ TpedoBanusimu GI'OC COO c ydyerom mpodeccnoHalbHON HampaBICHHOCTH
dI'oC CIIO:

1) bopmupoBaHue MOHUMaHUs 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOIIECCOB U
ABJICHUM B OKpPYXalollel Cpene, LEJOCTHOW Hay4HOW KapTHHBI MHpPa, B3aWMOCBS3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTHE YMEHHS IMPOBOJUTH PACUETHI 1O XMMHUYECKUM (hopMynam M ypaBHEHUSIM
XUMHYECKHX peakUuui, I[UIaHUPOBaTh M HUHTEPIPETHPOBATh PE3YIbTAThl XUMHUYECKHX
HKCIIEPUMEHTOB,

3) dopmupoBaHHE HABBIKOB  MNPOBEACHHS  XHMHUYCCKHX  IKCIIEPUMEHTATBbHBIX
UCCIIEIOBaHUM ¢ coOJoJieHMeM TMpaBui Oe30MacHOro oOpalleHusl C BelecTBaMU U
71a00paTOpHBIM 000PYI0OBaHUEM;

4) pa3BUTHE yMEHHUS aHAJIU3UPOBaTh, OLIEHUBATh, IPOBEPATh Ha JIOCTOBEPHOCTh H
00001m1aTh HHPOPMAIIUI0 XUMHUUECKOT0 XapaKTepa U3 pa3IMuHbIX HCTOYHUKOB;

5) ¢opMmupoBaHHWe YMEHHsS MNPOTHO3UPOBATH TOCIEACTBHS CBOCH JICSITENBHOCTH U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB,;

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

1.2.2.Ilnanupyembie pe3yabTaThbl OCBOEHMSI 001eo0pazoBarebHOM
aucIuILIHHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Ocoboe 3HaueHue AUCUUIUIMHA UMeeT npH (popmupoBanuu u pazsutuu OK 01, OK 02,
OK 04, OK 07



Kox v nanmenoBanue

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

(popmMupyembIX Oo0mme JlucuuninHapHble
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, TPYIOIIO0UE; MMO3HAHWM SIBJICHUH TIPUPOJbI, B (OPMUPOBAHWUU MBIIUICHUS |
mpodeccHoraTHHOR - TOTOBHOCTb K aKTHBHOH IEATENBHOCTH | KyIbTyphI _J4HOCTH, ee (G YyHKIIMOHATBEHOM TPaMOTHOCTH,
TEXHOJIOTMYECKOU " COLIMAJIBHON | HEOOXOMUMOM Il PEIICHUS MPAKTHYECKUX 3a7ad W IKOJOTHYCCKU
ACATCIEHOCTH HaIpaBJICHHOCTH, CIIOCOOHOCTb | 0OOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3I0POBBIO U IPHPOIHON
HPUMCHUTEIBHO K| uHunmuupoBars, IJIAaHUPOBATH U | cpere;
pasiniHbIM CaMOCTOSITEIIBHO BBIIIOJIHATD TaKyl0 | — BjaJlcHHE CHCTEMOM XWMHYECKHX 3HAHUH, KOTOpas BKJIIOYAECT:
KOHTEKCTaM ACATCIIPHOCTD, OCHOBOIIOJIAT AFOIIIHE MOHATUA (XUMHYECKHUI 3JICMEHT, aToMm,
- HHTEPEC K pas3jniHBIM chepaM | spexkTpoHHas 000NOYKa aToMa, s-, P-, O-2IEKTPOHHBIE OPOMTAIH

poeCCUOHAIBHON e TEIHHOCTH,
OBrnaneHue yHUBEPCATbHBIMH
MO3HABATEIbHBIMH JCHCTBUSIMH:

a) 6a30BbIe JIOTHUECKUE JICHCTBUS:
- CcaMOCTOSTEeNbHO  (GOpPMYyIUPOBATH U
aKTyallu3upoBaTh MpoOIieMy, paccMaTpHUBATh
€e BCeCTOPOHHE;

- yCTaHaBJIMBaTh CYIIECTBEHHBIH MPHU3HAK
WA OCHOBaHHS TUTst CpaBHEHUS,
KIaccupuKauu U 0000IICHNUS;

- ONpENeNATh IENN NeSTeTHHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHIKCHHUS,

y4eOHBIMU

- BBISIBJIATH 3aKOHOMCPHOCTHU u
MIpOTUBOPCUUSA B paccMaTpruBaACMBbIX
SIBJICHUAX,

- BHOCHUTb KOPPCKTUBBI B JCATCIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB LICIIAM,
OLICHUBATb pUCKH MOCJIEICTBUIM
JACATCIIBHOCTH,

aTOMOB, WOH, MOJIEKYJIa, BaJCHTHOCTh, O3JIEKTPOOTPHIIATEIHHOCTS,
CTETNIeHb OKHWCJICHHS, XHWMHYEeCKas CBsI3b, MOJb, MOIIpHAas Macca,
MOJIIPHBIA 00BEM, YTIEPOIHBIA CKeJleT, (YHKIMOHATbHAS TPYIIA,
paauKal, W30MepHus, H30MEphbl, TOMOJOTHYECKUH psl, TOMOJIOTH,
VIICBOMOPOABI,  KHCIOPOJ- W a30TCOJIEpKalIue  COCTUHECHHUS,
OMONOTMYeCKH aKTHBHBIE BellecTBa (YrJaeBOJBI, JKUPBI, OenKu),
MOHOMEp, TIOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS,  KPHUCTAJUIMYECKash pelIeTKa,  TUIbl  XUMHYECKHX
peaxiuit (OKHCITUTEIILHO-BOCCTAHOBUTEIILHBIC, 9K30- u
SHIOTEPMUYECKHE, peaxiuu HOHHOTO oOMeHa), pacTBop,
AJIEKTPOJIUTHI, HEJIEKTPOIIHTEHI,

— DJIEKTPOJIUTHYECKAs AUCCOIMAINS, OKUCIUTENIh, BOCCTAHOBHUTEID,
CKOPOCTh XMMHUYECKON PEeaKkIui, XUMUYECKOEe DPABHOBECHE), TECOPHUH U
3aKOHBI (TEOpHsI XHMHYECKOTO CTPOCHHS OPTaHMYECKHX BEIICCTB
AM. bytnepoBa, Teopus OIEKTPOIUTHUECKON  AMCCOIUAIINH,
nepuoanueckuii 3akon J[.MI. MenneneeBa, 3aK0OH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHUMHUHU, (AKTOJIOTHUECKUE
CBEJICHMS O CBOMCTBaxX, COCTaBe, IMIOJIYICHHH U  0C30MacHOM
WCIOJIb30BAHWY BAKHEHIIMX HEOPraHWYeCKUX W OPraHUYeCKHX
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- pa3BUBaTh KPEATUBHOE MBIIUICHUE IPH
peIIeHNH )KU3HEHHBIX MPOo0IeM
0) 0a30BBIC HCCIIEIOBATEILCKUC ACHCTBHSL:

- BIIAJCTh HaBBEIKAMH yueOHO-
HCCIIeI0BaTEIbCKOM H MPOEKTHOMN
JIeITECIILHOCTH, HaBBIKAMHU paspenieHus
npo0em;

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

TUIOTE3Y €€ PELIEHUsl, HaXOJUTh apryMEHTHI
JUI  [1OKa3aTelbCTBA CBOUX YTBEP)KIEHUH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

- QHWIM3UPOBATh IIOJIyYEHHBIE B  XOZE
pelleHns 3aladd pe3ysibTaTbl, KPUTUYECKU
OLICHHUBATH 1754 JIOCTOBEPHOCTb,
MPOrHO3UPOBaTh ~ U3MEHEHHE B  HOBBIX
YCIIOBUSX;

- YMETh MIEPEHOCUTh 3HAHUS B
MIO3HABATENbHYIO M MPAKTUYECKYIO OO0JIaCTH
KHU3HEICATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS W3 Pa3HbIX
MpeIMETHBIX o01acTei;

- BBIABUIAaTb HOBBIE WJE€HW, Mpeaiararb
OpPUTHHAJIbHBIE MTOJIXO/Ibl U PELICHHUS;

- CIIOCOOHOCTh HX  MHCIIOJNB30BaHHUS B
ITO3HABATEILHON U COLMAIBHOM IPAKTUKE

BEIICCTB B OBITY M TPAKTUYCCKOH NESITEITHHOCTH YEJIOBEKA;

— c(hOpMHPOBAHHOCTh YMCHHI BBISIBISITH XapaKTEPHbIC TPU3HAKU W
B3aMIMOCBSI3b HM3yUYCHHBIX MOHITHHA, MPUMEHSATH COOTBETCTBYIOIIUE
MOHATUSI TIPU ONKMCAHWUU CTPOCHUS M CBOWCTB HEOPTaHHMYECKUX H
OpPTaHWYECKHUX BEIIECTB M WX IMPEBPAIICHUHN; BBIABIATH B3aWMOCBS3b
— XHMMHUYECKHUX 3HAHMU C TIOHATHSIMH W TPEACTABICHUSMHU JPYTHX
€CTECTBCHHOHAYYHBIX IIPEJMETOB;

— c(hOpMHPOBAaHHOCTh ~ yYMEHHHA  HCIIOJIB30BaTh  HAWMCHOBAHUS
XUMHYECKUX COCTUHEHUH MEXKTYHAPOIHOTO COK03a TEOPETHYCCKOH U
NPUKIAJIHON XMMHHM W TPUBHAILHBIC HAa3BaHMS BOKHEHINX BEIIECTB
(oTHNeH, ameTWieH, TIuIepuH, (eHon, QopMaNbIeTuI, YKCyCHAs
KHCJIOTA,

TJIMIAH, yrapHBIA Ta3, YrIeKUCIbIA Ta3, aMMHAaK, TamieHas H3BeCTb,
HeraieHasi U3BeCTh, MTUThEBas COJJa U JPYTHX), COCTABIATH (HOPMYIBI
HEOPTaHWYECKUX W OPTaHWYECKUX BEIICCTB, ypPaBHEHUS XUMHYCCKHX
peakiuii, OOBACHATH UX CMBICT; TOATBEPXKAATh XapaKTepHBIC
XUMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMH IKCIIEPHUMEHTAMU
U 3aIlUCSIMU ypaBHEHUI XUMUYECKUX PEaKInii;

— c(hOpMHPOBAaHHOCTh, YMEHWH yCTaHABJIWBATh IMPUHAIICIKHOCTH
W3YYCHHBIX HEOPTaHUYECKUX U OpPraHMYeCKUX BEHIECTB K
OTpeieieHHBIM KJIaccaM U TpyIaM COSAMHEHH, XapaKTepru30BaTh UX
— COCTaB W BaKHEHINME CBOWCTBA;, OMPEICNIATH BHUIBI XUMHYCCKHX
CBs3ell (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOJHAsS), THIIBI
KPUCTANTMICCKUX PEIICTOK BEMIECTB; KJIACCU(UIINPOBATH

— XUMHYECKHE PEaKInH;

— BIIQJICHHE OCHOBHBIMH METOAAMHM HAy4HOTO TO3HAHHs BEIIECTB U

XUMHYECKUX  sIBIIeHUHN (HaOmoJeHue, HW3MepeHHUe, HKCIECPUMEHT,
MOJICIIUPOBAHUE);
— c(pOpMHPOBAHHOCTH yMEHUN MPOBOJUTH pacyeTsl o

XUMUYECKUM (OpMYJIaM H ypaBHEHHUSIM
— XMMHUYECKHX peakUUil ¢ MCIOJIb30BaHUEM (PU3MUYECKHX BEJIHUYMH,




XapaKTepU3YIOIIUX BEIIeCTBA C KOJIMYECTBEHHOW CTOPOHBI: MaccChl,
o0beMa (HopMalbHbIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA;

— HCIIOJIb30BAaTh CHCTEMHbIE XHMMHMYECKHWE 3HAHHUS Uil TPUHATUSA
pelieHni B KOHKPETHBIX JKM3HEHHBIX CHUTYyallHsIX, CBSI3aHHBIX C
BEIICCTBAMH U UX PUMEHCHHEM;

— c(hOpMHUPOBAaHHOCT, ~ YMEHHMHM  IMJIAHUPOBAaTh W BBINOJHSATH
XUMHUYECKUH SKCIEpUMEHT (TMpeBpallleHuss OpPraHuYecKUX BEIIEeCTB
IIpY HarpeBaHuH, IMOJY4YEHHE J3TUJIEHA U H3YyYEHHUE €ro

— CBONCTB, KayeCTBEHHbIC pEaKIUU Ha aJbJAETUAbl, Kpaxmal,
YKCYCHYIO KHCJIOTY; J€HATyparus

— O€JIKOB INpH HArpeBaHUM, IBETHbIE PEAKIUH OEJIKOB; MPOBOJIUTH
peaKiuu MOHHOTO OOMEHa,

— ONpENeNATh CpeAy BOAHBIX PACTBOPOB, KAaueCTBEHHBIE peEaKLUU
Ha cynbdar-, KapOOHAT- W XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS;
pemarb AKCIEpUMEHTalbHbIE 3a7auyd 1o TemaMm "Mertamibsl" u
"Hemetannbl") B COOTBETCTBUM €  HIpaBWJIAMU  TEXHUKHU
0e30macHOCTH TpU OOpallleHMM C BEIIeCTBaMU U J1a0OpaTOPHBIM
000opyaOBaHUEM; MIPEICTaBIATh pe3yJIbTaThI XUMHUYECKOTO
SKCIIEPUMEHTa B (hOpMe 3aMKCH ypaBHEHUH COOTBETCTBYIOIIUX PEaKIIUN
1 (GOpMYJIMPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

— c(hOpMHUPOBAaHHOCT,  yYMEHHS  aHAIU3UPOBATh  XHUMHUYECKYIO
MHPOPMALIMIO, TOJIy4aeMylo M3

— pa3HBIX HCTOYHHKOB (CpEICTB MaccoBOM WH(GOPMAIUU, CETh
WuTepHer u apyrue);

OK 02. Ucnonws3oBath
COBpPEMEHHBIC CPEJICTBA
IIOMCKa, aHalh3a U

UHTEPIpETauN
UHpOpMaLIUU u
nH(pOpMaInOHHBIE

TEXHOJIOTHH TSt

B o0nacTi 1IeHHOCTH HAYYHOTO MO3HAHUS:

- c(OpMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKu U OOLIECTBEHHON MPAKTHKH,
OCHOBAHHOTO Ha  JMaiore KYJBTYP,
CIOCOOCTBYIOLIET0 OCO3HAHHUIO CBOETO MECTa
B MOJIUKYJIbTYPHOM MUDE;

- cOPMHPOBAHHOCTh ~ YMEHHMH  IUIAHUPOBaTb M BBIOJIHSATH
XUMHUYECKHM SKCIEPUMEHT (TpeBpallleHus] OPraHUYECKUX BEIECTB
IIpY HarpeBaHWM, IOJIY4YEHHE OTUJIEHA M M3YyUYEHUE €ro CBOMWCTB,
KaueCTBEHHbIE  PEaKIUH Ha  ajubJeruibl, Kpaxmajl, YKCYCHYIO
KUCJIOTY; JeHaTypalus OCJKOB NpU HArpeBaHWHU, I[BETHHIE pEaKIUH
O€nKOB; NPOBOAMTH PEAKIMM MOHHOTO OOMEHa, ONpPENeNATh Cpery
BOJHBIX  pacTBOPOB, KAaueCTBEHHBIE peakUWH Ha  cynbdar-,




BBITTOJTHEHHSI 3a71a4
npodhecCHOHABLHOM
JeSTEIbHOCTH

- COBEpILICHCTBOBaHHE  S3BIKOBOM  H
YUTATEILCKOM  KYJIBTYphI KaK  CpEACTBa
B3aMMOJICHCTBUS MEXY JIIOAbMH U TTO3HAHUS
MUDA,

- OCO3HaHUE LEHHOCTHU Hay4YHOU
NESTeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MIPOEKTHYIO u HCCJIEIOBATENBCKYIO
NeSATEIbHOCTh HHIUBUYaTbHO U B TPYIIIIC;
OBnaneHue yHUBEPCAIBHBIMH  Y4eOHBIMU
MMO3HABATEILHBIMU JICHCTBUSAMMU:

B) pabota ¢ nHpopMaIuei:

- BIIQJICTh HaBBIKAMU MOJTy4CHUS
nH(OpPMaLUK U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENTFHO ~ OCYIIECTBIIATH  TIOHCK,
aHallu3, CUCTEMAaTH3aIUI0 U UHTEPIPETALHUIO
nH(pOpMallMK pa3IMYHbIX BHUAOB U (QOpM
MIpe/ICTaBJICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hopMmaTax C
y4eTOM Ha3HaueHUus MHPOpPMAIUU U LIEeTIEBOM
ayJIMTOPUH, BHIOWpAs ONTUMAIbHYIO (OpMY
MIPEJICTABICHUS U BU3YyaTH3aIiH;

- OIIEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTH
nH(pOpMaIIUK, €€ COOTBETCTBUE MPABOBHIM U
MOPaTbHO-3THICCKHM HOPMaM;

- HCIIOJIb30BaTh CpelicTBa WH(POPMAIIMOHHBIX
U KOMMYHHKAI[AOHHBIX  TEXHOJOTUH B
pElIeHN KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX
¥ OpPraHM3alMOHHBIX 337ad C COOJIOJCHUEM
TpeboBaHui PrOHOMUKH, TEXHUKU
0e30IacHOCTH, TUTHEHEI,
pecypcocOepexeHusi, MPaBOBbIX U ATHYECKHUX
HODM, HOPM nH(pOpMaITMOHHON

KapOoHaTt- U XJIOpUA-aHWOHBI, HA KATHOH AaMMOHHSA; pellaTh
SKCIIEpUMEHTaJIbHBIE 3a1auu 1o TemMaMm "Metamnbsl" 1 "Hemeramnel") B

COOTBETCTBMM C  MpaBWIAMH  TEXHUKHM  OE30HACHOCTH  HpHU
oOpalieHHH C BeHIeCTBaMHM M JTAOOpaTOpPHBIM  00OPYIOBaHUEM;
NPEACTaBIATh  Pe3yNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opme

3allUCH YpPAaBHEHUN COOTBETCTBYIOIIMX peakuui U (popmynupoBarh
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIM3HPOBATH XMMHUYECKYI0 WH(POPMAIHIO, MOIydaeMylo U3
pa3HbIX UCTOYHUKOB (CpeICTB MaccoBoW MHpopmanuu, ceTh MHTepHeT

H Jpyrue);

- BJIaACTb OCHOBHBIMHU MCTOAAMU HAYYHOI'O IIO3HAHHA BCLICCTB U
XUMUYECKUX SIBJICHUN (HAOMIO/EHWE, W3MEpPEeHHEe, OKCIIEPHMEHT,
MOJICIIUPOBAHUE);

- YMEThb NPOBOJUTH PACUETHI 10 XMMUUECKUM (OpMysIaM U ypaBHEHUSM
XMMHUYECKUX peakIUil ¢ HCIOoNb30BaHMEeM (U3NYECKUX BEJIMYMH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacchl,
o0beMa (HOpPMajJbHbIE YCIIOBHMs) Ta30B, KOJMYECTBA BEILECTBA;
MCIIOJIb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUS JUIsl IPUHATUS pELIeHUN
B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C BEILIECTBAMHU M UX
MIPUMEHEHUEM;

- BIAQJICHHE OCHOBHBIMM METOJaMU HAY4YHOI'O IIO3HAHMs BELIECTB H
XUMHUYECKMX  SIBJICHHM (HaOMoJeHue, H3MEpeHue, OSKCIEePUMEHT,
MOJIEJTUPOBAHUE);




0€e30IaCHOCTH;

- BIAJCTh HaBBIKAMHM pAaCHO3HABAHUS U
3amuThl  MHQOpMAIMK, HHPOPMAIIMOHHOM
0€30I1aCHOCTH IMYHOCTH,
OK 04. DddexrurHo | - TOTOBHOCTb K CaMOpa3BUTHIO, | - chOPMUPOBAHHOCTh YMEHHWH IUIAHUPOBATh W BBINIOJHSITH
B3aMMOJICCTBOBaTh M | CAMOCTOSITEIILHOCTH M CAaMOOIIPEICIICHHUIO; XUMUYECKAN OSKCIEPUMEHT (TIPEBpPAILEHUS] OPraHMYECKUX BEIIECTB
paboTaTh B KOJUIEKTHBE | -OBJIa/ICHHE HABbIKAMU yueOHO- | P HarpeBaHUM, TMOJYy4YeHHE OTHUJIEHA M U3YYEHHE €ero CBOIICTB,
Y KOMaH]Ie HCCIIE0BATENIbCKOM, MIPOCKTHOM U | KAUECTBEHHBIE PEAKIIMM HAa  QIbJETUIBI, Kpaxmall, YKCYCHYIO
COLIMAJIbHOU JESITENbHOCTH; KHUCIIOTY; JeHarypauus OCIKOB TpU HarpeBaHHUU, LIBETHBIE PEAKIUH
OBnanenue YHUBEPCAIBHBIMH | OCJIKOB; TMPOBOAUTH PEAKIMH HOHHOTO OOMEHa, ONPENeNsiTh Cpeay

KOMMYHHMKaTUBHBIMU JEHCTBUSIMMU:

0) coBMeCTHAs NeSTCIILHOCTD:

- MIOHUMAaTh ¥ HUCIOJb30BaTh IIPEUMYILECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU paOOThI;

- NIpUHHUMATDb JR(SA1071 COBMECTHOM
JCATCIIBHOCTH, OpPTraHU30BLIBATH u
KOOPAUHHUPOBATH JIeHCTBUSA Io cC

JOCTIDKCHHIO. COCTABIIITh IUIAH JICHCTBHIA,
pacmpeneniarb poJd € Y4eTOM MHEHHI
YYaCTHHUKOB o0cyxaaTh pe3yJIbTaThI
COBMECTHOH paboThI;

- KOOpJAMHHUPOBATh W BBINOJIHATH padOTy B
YCIOBUSIX  PEAbHOTO, BUPTYaJIbHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILECTBJIATH IMO3UTUBHOE CTPATETMUYECKOE
IIOBCACHUC B Pa3IMIHBIX CUTyalusix,
MPOSIBIIATH TBOPUECTBO M BOOOpaKeHUE, ObITH
NHUIITNATUBHBIM

Osnanenue YHUBEpCAIbHBIMU
PEryJISITABHBIMU JACHCTBUSIMH:

r) IpUHATHE ceOsl U APYTHX JIFO/ICH:

- NPUHUMATh MOTUBBI M APTyMEHTHI JIPYTHUX

BOJHBIX  pPacTBOPOB, KAadyeCTBEHHblE  peakuuu Ha  cyabdart-,
KapOoHaT- U XJIOPUI-aHUOHBI, HAa KATHMOH AaMMOHWUS; peIlIaTh
AKCIIEpUMEHTAJIbHBIC 3a/1auu 1o TeMaM "Metauiel" 1 "Hemeramnsl") B
COOTBETCTBUM €  MpaBWIaMHU  TEXHUKH  O€30IaCHOCTH  MpH
oOpallleHUd ¢ BeleCTBaMU U JAOOPaTOpHBIM  000PYIAOBAHUEM;
NPEJCTaBIATh  Pe3yJabTaThl XHMHUYECKOT0 SKCIIepUMEHTa B (opme
3alUCH YpaBHEHUH COOTBETCTBYIOIIMX peakuuii U (HopMynupoBarth
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

- YMeTh aHaJIM3UPOBATh XUMHYECKYI0 MH(OpPMAINIO, TONYy4aeMyl0 U3
pa3HbIX HCTOYHUKOB (CpeICTB MaccoBOM MH(popmanuu, cetb MHTepHeT
U JIpyTHe);

- BIIaJICHUE€ OCHOBHBIMM METOJAMU HAYYHOI'O TMO3HAHMS BELIECTB H
XUMHYECKUX  sBJICHUU (HAOmIOJeHWe, W3MepeHue, OJKCIEPUMEHT,
MOJIETTUPOBAHUE).




Jronen npu
JIeITEIILHOCTH;
- TpHW3HaBaTh CBOE NPABO M IPABO JAPYTUX
JIIOZICH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHHUMATh MHD C
TIO3UIINH IPYTOT0 YEJIOBEKa;

aHaJIn3¢€ PE3YIbTAaTOB

OK 07. CogeiicTBOBaThH

COXpaHCHUIO
OKpYXarollel  Cpemsl,
pecypcocOepereHuIo,

OPUMEHSATHh 3HAHUS 00
W3MEHEHUU  KJIMMarTa,
MPUHIHUIIBI
OEpEKITUBOTO
IIPOU3BOJCTBA,

3¢ dexTHuBHO
JIeMCTBOBATH B
Ype3BbIYAHBIX
CUTYaIUAX

B obnacTu 5K0JI0THYECKOr0 BOCITUTAHMUS:

- c(OpPMHPOBAHHOCTH JKOJIOTUYECKOU
KYJbTYpbl, IOHUMaHUE BIUSHUS COLUAJIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HAa COCTOSIHHUE
MIPUPOJHON U COIMANBHOU CPeNbl, OCO3HAHUE
[JI00aJPHOTO  XapakTepa  AKOJIOTMYECKUX
npo0em;

- TUIAHUPOBAHHME M OCYILECTBICHUE EUCTBUN
B OKPYKAaIOIIEW cpeie Ha OCHOBE 3HAHUsA
LEeJIeN yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;
AKTUBHOE HEINPUATHUE JEHCTBUH, IPUHOCAIIMNX
BpEIl OKPYXAIOIIEH Cpeae;

- OBJIaJIEHUE HaBbIKaMH yaeOHo-
HCCICA0BATCIBCKOU, IMPOCKTHOU M COIUAIBHOU
ACATCIIBbHOCTHU,

- chopMHpPOBAaHHOCTH MPEJICTABICHUI: O XMMHYECKON COCTaBIISIOIIEH
€CTECTBEHHOHAYyYHOW KapTUHBl MHpa, pOJM XHUMUU B TO3HAHUU
ABIIGHUW TPUPOAbl, B (OPMUPOBAHWU MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHAJIHHOH TPAMOTHOCTH, HEOOXOMUMOHN st
pelleHrs MPAaKTUYEeCKUX 3aJad U IKOJOTMUYECKH OOOCHOBAHHOTO
OTHOLIEHMSI K CBOEMY 37I0POBBIO U IPUPOAHOM CPEIIE;

- cOpMHUPOBAHHOCTH YMEHHMM COONIOAATh TPaBHIIa HSKOJOTUYECKU
11eJ1ecO00pa3HOro MOBEJACHHUS B OBITY U TPYAOBOW JESTEIbHOCTH B
LEIAX COXPAHEHHs CBOETO 3J0pPOBbI M OKPYXKAKOIIEW MPUPOIHON
Cpellbl; YYUTBIBaTh ONACHOCTh BO3JCHCTBHS Ha MXHUBBIE OPraHU3MBbI
OTIPENICICHHBIX BEUIECTB, IMOHUMAs CMBICI TIOKa3aTeNs MpeaeTbHON
JIONTYCTUMON KOHIIEHTpPALUH;
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1.3. KoauyectBo 4acoB, OTBOAMMOE Ha OCBOCHHE MPOrpaMMbl y4eOHOH
JAMCIHUILTHHBI

O06bem oOpa3oBaTeIbLHON IPOrpaMMBbI - 72 Jaca,
B TOM 4ucIie: B (hopMe MPaKTHUECKOW MOAroTOBKH 16 dacos.
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOI'O MATEPUAJIA YYEBHOU

T CHATITAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO# padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 108 72
OcHoBHOe coJep:xkaHue Y4eOHOT0 MaTepuaJia 92 66
BT. 4.:

TEOpETHYECKOe 00yUeHne 50
MPaKTUYECKHE 3aHATUS 12 12
1abopaTOPHBIE 3aHATUS 4
IMpodeccnoHaNIbHO-OpEHTHPOBAHHOE  (Colep:KaHHe Y4eOHOro 6
MaTepuaJia)

BT. 4.:

TeopeTudeckoe o0ydeHue 6

MPAKTUYCCKUC 3aHATUA

1abopaTOPHBIE 3aHATHS

IMpomexyrounas arrectauus (1ud. 3a4er)
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2.2. TemaTu4eckui

IUIAH U COJIePKaHue Y4eOHOro MaTepuaJia y4eOHOM TN CIUIIINHbI

HaunmenoBanue Copaepxxanue y4yeOHOro MaTepraa y4eOHOro marepuaJia (0OCHOBHOe M NPo(deccCHOHAIBLHO- O6bem dopMupyeMbIe
pa3esioB U TeM OPHMEHTHPOBAHHOE), JTA00PATOPHbIE M MPAKTHYECKUE 3AHATHUS, IPUKJIATHON MOAYJIb (IPH 4acoB KOMITETeHIIH
HAJIUYUH)
1 2 3 4

OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJa 66

Pa3znen 1. BBenenue. OCHOBHBIE OHATHSA U 3aKOHBI XUMHUH. CTPpOEeHHUE M CBOMCTBA HEOPraHUYECKUX BEIeCTB 34

Tema 1.1. Copep:xanue yueOHOro MaTepuana 10

Bsenenue. Teopernueckoe o0yueHue

OcHoBHBIE 1. Uenp u 3amaun QucHUIUIMHBL «XuMHs». TexHuka 0€30MacHOCTU MPU PadOTe ¢ XUMHUYECKOM

NOHSATHS U 3aKOHBI | TIOCY/I0M U XUMHUYECKUMU BenlecTBaMU. OCHOBHBIE ITOHATHSI XUMUU: aTOM, MOJIEKYJIa, XUMUYECKUM

XUMUHU 3JIEMEHT, aTOMHBIE M MOJIEKYJSIPHbIE MAacChl, IPOCTOE U CII0)KHOE BELIECTBO, KOJIMYECTBO 4
BELIECTBA, MOJIIPHAsl Macca, XUMUYECKasl peakius, 3KBUBAJICHT, KAUECTBEHHBIN U KOJIMYECTBEHHBIN OK 01
COCTaB BEIECTBA. OK 02
2. OCHOBHBIE 3aKOHBI XUMHH: 3aKOHBI COXPAaHEHHS MacChl M DJHEpPrHH, SKBHUBAJICHTOB, 3aKOH OK 04
ABOragpo, OTHOCUTEJbHAS MNIOTHOCTh T'a30B.
[IpakTueckue 3aHsATUS
3. Ilpaktuueckas pabora Ne 1. KonrposbHas pabora. BxonHoi KOHTpob 4
4. Ilpaktuueckas padora Ne 2. PacueT KOJIMYECTBEHHBIX XapaKTEPUCTHK 110 YPaBHEHUSM peaKIUi
JlaGopaTopHble 3aHATHS )
5. JJaboparopHast pabota Ne 1. OnpezneneHne MOJISIpHOM Macchl SKBUBAJICHTa MeTajlla

Tema 1.2. Copep:xaHue yueOHOro MaTepuana 10

Crpoenne atomoB | TeopeTnueckoe o0yueHne

XUMUYECKHUX 6. CoBpeMeHHasi MOJIENTb CTPOCHHS aroma. DIIEKTpOHHas KoHpuryparus atoma. Kiaccupukarus 2

3JIEMEHTOB U XMMHYECKHX DJIEMEHTOB (s-, P-, d-a1eMeHThl). OCHOBHOE M BO30YXKIECHHBIE COCTOSIHUS aTOMOB.

pupoaa BanteHTHBIE 351€KTPOHBI. BaneHTHOCTH. DIEKTPOOTPULIATEIBHOCTb.

XHUMHYECKOU CBsA3U | 7. KoBajieHTHas CBsi3b, €€ PAa3HOBHIHOCTH M MEXaHHU3MbI 00pa3oBaHHs (OOMEHHBIH M JOHOPHO- 2
aKLEMTOPHBIH).
8. MonHas cBsi3b. MeTaynyeckas CBs3b. 2
9. Bomopomnass cBsi3b. MeXMOJICKYJApHbIE  B3auMoJelcTBHs. M30TOmbl, OCHOBHOE WU
BO30Y)KJICHHOE COCTOSHHUE aToOMa, TMOpUAM3alMs aTOMHBIX opOHTanei. THIbl KpUCTAITMYECKUX 2
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pEUIETOK.

[IpakTueckue 3aHsATHS

10 Ipaktuueckas padora Ne 3. CocraBieHHE AIEKTPOHHO-TpapuiecKkux hopmys siaemMeHToB 14 2
IIEPHOJIOB.
Tema 1.3. Coneprxkanue y4eOHOro MaTepuasia 4
[epuonnueckuii Teopetuueckoe o0ydyeHue
ﬁﬁﬁéﬁ;{iﬁiﬁia 11. Tlepuoanyeckuii 3akoH u Tabnuna .M. Menneneena 2
[IpakTrueckue 3aHsATUS
12. IpakTtuueckas pabora Ne 4. PemeHne mpakTHKO-OPHEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHHIM
Ha XapaKTePUCTUKY XMMHUYECKHX JJIEMEHTOB: "Mertaimueckue / HEMETaNIMYeCKue CBOWMCTBA, 5
ANEKTPOOTPHUIATEILHOCTD U CPOJACTBO K AJIEKTPOHY XMMHUECKUX DJIEMEHTOB B COOTBETCTBUE C MX
AJIEKTPOHHBIM CTPOCHHUEM U TIOJOXKEHHEM B TEPHOAMYECKOW CHCTEME XUMHUYECKHX DIIEMEHTOB
H.N.Menpeneena"
Tewma 1.4. Coneprxkanne yueOHOro Marepuania 10
XUMHUUECKUE Teopernueckoe oOyueHue
peakuunu, 13. Knaccudpukanuss XUMUYECKUX pEaKlHii: COCNUHEHHE, Pa3JIoKEHUEe, 3aMelIeHHs, OOMEH, 2
CTPOCHUE U OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE.
CBOMCTBA 14. Knaccudukauuss HeopraHmdeckux BemiecTB. CTpoeHHE U CBOMCTBa CBOICTBAa OCHOBHBIX 2
HEOPTaHUYECKUX KJIaCCOB HEOPTaHUYECKHUX BEILIECTB.
BCIICCTB 15. Merasuibl: oOuiasi XapakTepUCTHKa, CBOMCTBA, U3YUYEHUE OT/EIbHBIX IpeICTaBUTENEN Kiacca. 2
CriocoObl  monyueHus. 3HAYEHME METAUIOB B TNPUPOAE U SKU3HEACATENBHOCTH YeJOBEKa U
OpPTaHU3MOB.
16. Hemeramnsl: o0mias xapakTepuUCTHKa, CBOMCTBA, U3YUE€HUE OT/AEIbHBIX IPECTaBUTENEeH Kiacca. 2
CriocoObI monydeHust. 3HAYEHHWE HEMETAJUIOB B IPHPOJIE W HKU3HEICSATEIHHOCTH YelOBEKa M
OpPraHU3MOB.
JlaGopaTopHbIe 3aHATHS
v 2
17. JTaboparopHas pab6ota Ne 2. CBoiicTBa METaJUIOB U HEMETAJLIOB
Pasznea 2. CTpoeHue U CBOIICTBA OPraHN4YeCKHX BelIeCTB 8 OK 01
Tema 2.1. Coneprxkanne y4eOHOT0 MaTepuasia 2 OK 02
Knaccudukanus, | TeopeTnueckoe o6ydeHne 5 OK 04
CTPOCHHEC U 18. IIpeamer oprannueckoi XuMuu. B3anMocBs3b HEOPraHMUYECKUX U OPraHUYECKUX BEUIECTB.
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HOMEHKJIaTypa XHUMHUYECKOE CTPOCHHE KaK MOPSJAOK COCIUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX BAJICHTHOCTH.
OpPraHUYECKUX OCHOBHbBIE TIOJIO)KEHUS TEOPUHM XUMHUYECKOI'O CTPOEHUS OPraHu4ecKux coeauHeHuin A.M.
BEILECTB byrnepoBa. YrnepoaHbIl CKeleT OpraHWYecKOM MOJeKyibl. MOJEKyIspHble U CTPYKTYpHbIE
(pa3BepHyTHIE, COKpAIICHHBIE) XUMUYECKHE (QOpPMYIbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTpoeHus Moiekyn. M3oMepus u u3oMepsl (CTpYKTypHas, reoMerpuyueckas (1uc-
TpaHc-u3oMepusi). KpaTHoCcTh XUMHUUYECKOI CBSI3U.
[Tonstue o QynkunoHanbHOU rpymme. [IpuHIUIBI Ki1accuUKaUMU OPraHUuYECKUX COSAMHEHUU.
MexayHapoaHasi HOMEHKJIATypa ¥ IPUHIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COCTMHEHU.
Tema 2.2. Copep:xanue yueOHOro MaTepuana
CsoiicTBa, Teopernueckoe o0yueHue
CIIOCOOBI 19. YrieBoaopoisl: peeabHbIe, HEMPEICIbHBIE U apOMaTHYECKHE.
NOJIY4CHUS U 20. Kucnopopaconaepkamue COCIWHEHHS: CHHPTHI M TPOCThIE 3PUPHI, (PEHONBI, AIbJICTUABl U
NPUMEHEHUE KETOHBI, KapOOHOBBIE KUCIOTHI M UX MPOU3BOAHBIE. [IpakTHueckoe MpUMEHEHHE STUIICHIIIHKOIIS,
OpraHn4cCKux rivuepuHa, ¢genona. [Ipumenenue ¢opmanbaeruaa, aneranbAeruaa, YKCyCHOM KHUCIOTHL. Mblia
COCIMHEHUN KaK COJIK BBICHINX Kap60HOBLIX KHUCJI0T. Morollue CBOMCTBA MBIJIA;

21. Azotcoaepkaiiye COSTUHEHIS: aMHHBI 1 AMUHOKHCIIOTBI, OCITKH

Pasznen 3. 3naueHue u NPUMEHCHUE HCOPraHMYE€CKUX U OPraHu4€CKMUX BEIICCTB B KU3HEACATECIbHOCTH Y€/I10BEKA

H HA ITPOU3BOJACTBE

Tema 3.1.
Heopranunueckue u
OpTaHHYECKUC
BEIIECTBA B
KU3HENEATENLHOCT
1 JeJIoBEKa U Ha
TIPOU3BOJICTBE

Coneprxkanne y4eOHOro MaTtepuania

TeopeTI/mecxoe 06yquI/Ie

22. buooprannveckne coequHeHus. [Ipumenenne u Onoorndeckas posb yriaeBogoB. OKucieHue
YIJI€BOJIOB — MICTOYHUK YHEPTHH JKUBBIX OpraHu3MoB. [lommcaxapuapl: Kpaxmail U TIIMKOTEH.
Ob6nacTi npuMeHEeHUs] aMMHOKUCIIOT. bruonornyeckue GyHKIMKU OEIKOB U KHUPOB.

Posnb oprannyueckoil XMMUU B pelIeHUH poOJieM MUIIEeBOH 0€30MacHOCTH.

HyxnenHoBble kucnoThl: coctaB U crpoeHue. CTpoeHue HykieoTHaoB. CocTaB HYKJIEHHOBBIX
kucnot (IHK, PHK). Ponb HyKkJI€MHOBBIX KHCIIOT B dKU3HEAEATEIBHOCTH OPraHU3MOB.
CuHTeTHYeCKHE U MCKYCCTBEHHbIE BOJIOKHA, MX CTpOe€HHME, cBoicTBa. [IpakTuueckoe
HCIIOJIb30BaHUE BOJIOKOH.

OO0mwme mpeaAcTaBIeHHs] O MPOMBIIUICHHBIX CIMOCO0aX TOMYYeHHUs] XUMHUYECKHX BeEIIecTB (Ha
pUMepe NPOM3BOJICTBA aMMHUaKa, CepHOM KucaoThl). [Ipobaema 0TX010B M TOOOYHBIX TPOJYKTOB.

[IpakTrueckue 3aHsATUS

23. Ilpaktuueckass pabora Ne 5. KoutponpHas pabora. I'eHeTnyeckass CBS3b MEXKIY

OK 01
OK 02
OK 04
OK 07
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‘ HCOPraHNM4CCKUMHU U OPTraHNYCCKNMH BCIICCTBAMU

Pasnen 4. PacTBopsl 6

Tema 4.1. Coneprxkanue y4eOHOro MaTepuasia 2

PactBopsl. Turmel Teopernueckoe 00ydeHue OK 01

PacTBOpOB. 24. Tumbl pacTBOPOB, CIIOCOOBI BHIPAKEHMSI COCTaBa PACTBOP (KOHIEHTpauus). PacTBOpHMMOCTS, 5 OK 02
MIPOU3BE/ICHNE PACTBOPUMOCTH. BiusiHie TeMiiepaTypbl U JaBJIEHUS Ha PaCTBOPUMOCTH BEILIECTB. OK 04
Hacepimiennpie, HeHACHIIICHHBIE U MTEPECHIIIEHHBIE PACTBOPHI. DJIEKTPOIUTEUECKAs JUCCOIHAITHS.

Tema 4.2. Copep:xanue yueOHOro MaTepuana 2

Komnurarushasie Teopernueckoe o0yueHue

CBOIiCTBa 25. ®U3UKO-XUMUYECKUE CBOWCTBA PacTBOPOB: AU(PPy3Hsi, 0CMOC, OCMOTUYECKOE JIaBlIeHUE. 3aKOH 5

pacTBoOpoB Bant-T'odda. laBnenne napa pactBopoB (I 3axkon Payns). Kunenue u 3amep3anue pactsopos (11
3akoH Payns). Kprockonuueckas u 50y/uIMOCKONNYECKast KOHCTAHTHI.

Tema 4.3. Coneprxkanne y4eOHOro Marepuasia 2

OKHCIUTENBHO- Teopernueckoe oOyueHue

BOCCTAaHOBUTEIBH | 26. OKHUCIHUTEIHHO-BOCCTAHOBUTENbHBIE peakinuu. CTeneHb OKHCIeHHWS. BoccTaHOBHTENTW W

BIC PCAKITUH. okucnurenn. OKUCIeHne U BoccTaHOBIeHHE. OKHCIUTENbHBIE CBOMCTBA BEIIECTB, 00Pa30BAHHBIX

ODNEKTPOXUMHMYECK | 3JIEMEHTAMHU B BBICIIEH CTENEHU OKUCIeHUs. OKHCIUTENbHBIE ¥ BOCCTAHOBUTEIBLHBIE CBOMCTBA 2

1€ MPOLECChI BEIIECTB, OOPA30BAHHBIX AJIEMEHTAMHU B MPOMEXKYTOUHBIX CTEMeHsIX okucieHus. Knaccudukarus
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil. MeTo]1 3IeKTpOHHOr 0 OanaHca.

Pa3nes 5. CkopocTh XUMHYECKOH pPeaKIMM M XHMHYECKOe paBHOBeCHE 6

Tema 5.1. Coneprxanne y4eOHOT0 MaTepuasa 4

Kunernueckue Teopernueckoe oOyueHue OK 01

3aKOHOMEpHOCTH | 27. Xumumueckue peakmuu. Kinaccudukamys XMMUYECKUX peakumit: 1o (a3oBOMy COCTaBy OK 02

MPOTEKAHUS (roMOTeHHBIE W TEeTepOreHHBbIC), IO HWCIOJB30BAHUIO Karaiau3aTopa (KaTalUTHYEeCKHEe W OK 04

XUMHUYECKHUX HEKATATUTHYECKHE).

peaKuuii. 28. CKOpOCTh peaklMH, €€ 3aBUCUMOCTh OT pPa3IHuYHBIX (AKTOPOB: MPHUPOIBI PEarupyromux 4

PaBHOEecHe BEIIECTB, KOHIIEHTpAIIMU pEearupyrolux BemecTB, TemmepaTypbl (mpaBuio Bant-I'odda),

XUMHYCCKHUX IJIOIIAM  PEAKIMOHHOM T[OBEPXHOCTHU, HANWMYUS  KaTalu3aTopa. OHEPrusi  aKTUBALIMH.

peakuui AKTUBUpOBaHHbIA KoMIuiekc. KarammzaTopsl u Katanu3. Poib KaTaaum3aTOpoB B NPUPOJE M

ITPOMBIIIJIEHHOM IIPOU3BOJCTBE.
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[Tpunnun Jle Illarense. Bausaue pa3nuynbix (HakTOpoB Ha M3MEHEHUE PABHOBECHS XUMHUYECKHX
peakuuii. Ilpumenenne npunuuna Jle-Illatense 118 Hax0XKACHUS HANPABIEHUS CMELICHUA
pPaBHOBECHSI XMMHMUYECKOW pPEaKUHUH, B PEIICHUH IPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM. 3aKOH
JICHCTBYIOIIMX MACC M KOHCTAHTa XMMUYECKOIO PAaBHOBECHSI.

Tema 5.2. Coneprxkanue y4eOHOro MaTepuasia 2
Tepmoaunamuyeck | Teoperndeckoe oOyueHue
ue 29. Krnaccudukamuss XUMHUYECKUX pEaKIHil: 1Mo TemioBoMy 3hdekTy (3K30TepMUYECKUE,
3aKOHOMEPHOCTH SHIOTEPMHUUECKHE), TO obOparuMoctu (oOpatumble W HeoOpaTumble). TemoBbie 3(PQeKThI
MPOTEKAHUS XUMHUYECKUX peakuuil. Tepmoxumuyeckue ypaBHeHHS. OOpaTUMOCTh peakuuid. XUMHUECKOe 2
XUMHYCCKHUX pPaBHOBECHE U €T0 CMEIICHHUE MO/ ACHCTBUEM Pa3InYHbIX (DaKTOPOB (KOHIICHTPALUS peareHTOB WIIN
peaxIun MIPOJYKTOB PEaKIUy, JaBJIeHHUEe, TeMIepaTypa) sl CO3aHus ONTUMAIbHBIX YCIOBUN MPOTEKAHUS

XUMHYECKHX TporeccoB. [lorstue 06 sHTaNbNMu U 3HTpormu. DHeprust [ mo6ca. 3akon ['ecca m

CJIEJICTBUS M3 HEro. Ponb cMelieHnst paBHOBECHSI B TEXHOJIOTMUYECKUX MPOIIeccax
Pa3nen 6. lucnepcHble CHCTEMBI 8 OK 01
Tema 6.1. Coneprxkanne yueOHOro MaTepuania 4 OK 02
HucnepcHeie Teopetnueckoe oOydeHue OK 04
CHCTEMBI U 30. OOmme cBeneHHUs O TUCIIEPCHBIX CHCTEMax. XapakTepHbIe MPHU3HAKH JUCIEPCHBIX CHCTEM.
(bakTops! UX Mertoabl mosyuyeHHusl TUcnepcHbIX cucteM. Kiaccudukanus aucnepcHsix cucteM. CTpoeHue u 2
YCTOMYHMBOCTHU (bakTOpBl YCTOMYMBOCTH JUCIEPCHBIX CHCTEM. VICIIONB30BaHME W POJIb KOJUIOMIHO-XMMHUYECKHX

IPOIIECCOB B TEXHOJIOTUU NMPOIYKTOB MUTAHUSI )KUBOTHOTO IPOMCXOXKIECHUS

[IpakTueckue 3aHsATHS

31. IIpakTrueckas pabora Ne 6. Pa30op mpakTHKO-OpUEHTHPOBAHHBIX 33/JaHUH 1O COCTABIICHUIO ?

(hopMyT U CXeM CTPOCHUST MUTICIUTHI
Tema 6.2. Conepxanue yueOHOro MaTepuasa 4
UccnenoBanue 32. JlucriepcHbIe cUCTeM B TPO(ECCHOHATBHOM NESITETHHOCTH. 2
CBOWCTB 33. Crioco0Obl Mccie10BaHus JUCTIEPCHBIX CHCTEM
JTUCTIEPCHBIX 2
CHCTEM

IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAepPKaHMe (COePKAHNE TPUKJIATHOTO MOXYJIs)
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Pa3nen 7. UccienoBanue, XHMHYECKUI aHAIU3 U 3alIUTA OKPY:Kalouieil cpeabl MPU BHINOJHEHHH OK 01

3eMJIeyCTPOUTEIbHBIX padoT. XuMHusA B ObITY H IPO(ecCHOHATBHOM AeATEeJbHOCTH YeJI0BeKA. 6 OK 02
OK 04

Tema 7.1. Coneprkanue yueOHOro MaTepuaa 4 OK 07

XUMHUYECKUH 34. XuMHYeCKHil COCTaB W OPraHOJIEITUYECKUE CBOMCTBA (3amax, MPO3PavyHOCTh, IIBETHOCTH,

aHaJIM3 M 3allldTa | MyTHOCTb) BOJbI. JKECTKOCTh BOJIbI, METO/IbI €€ OTPECIICHUS U YCTPAHEHUS

OKpYyKarolen 35. 3ammra OKpyXaromiei cpesibl MPU BHIMOTHEHUN 3€MJICYCTPOUTENbHBIX PaboT.

CpeJibl

Tema 7.2. Copep:xanue yueOHOro MaTepuana 2

Xumusi B ObITy 1 36. Xumust B ObITY, TOBCEIHEBHOM KU3HU, JIGKAPCTBECHHBIC TIPETIAPATHI.

TPOheCCHOHATTEHON 5

JIeSTEIbHOCTU

YEJIOBeKA

IIpomeskyTounas arrecrtauus: 1updepeHUMPOBAHHDBIN 3a4eT (3a4eT ¢ OLEHKO) -

Bcero: 72
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3. YCJOBUA PEAJIN3AIIMA YYEBHOM U CIHUILIVHBI

3.1. [as peanu3anuM NpPOrpaMMbl Y4eOHOH JMCHMILIMHBI [OJKHBI OBITH
NpeayCMOTPEeHbI cJIeAyoIue clieliaJbHble OMelleHUs:
YueOHas ayJuTOpus JUISE MIPOBEICHUS 3aHATUN BCEX BU/JIOB:
Kabuner xumun (Ayn. 29): PaGodee mecto mpemnojaBaTelns, padoyue MecTa OOYyJaroIImxcs,
kommbioTep AMD Athlon2 215 B KOMIUIEKTE, JOCKa MEJIOBas, CTOJ JEMOHCTPAIlMOHHBIN
XUMHUYECKHH, CTOJN MpernapaTopckuii, TymOa-moiika nabopaTopHas, ImKad BBITSHKHOM
JEMOHCTPALIMOHHBINA. J[eMOHCTpallMOHHbIE KOJUIEKIIMM XHUMHUYECKUX BemlecTB. HaOopbl ais
JIEMOHCTPAIMK M COCTABICHHS MOJENICH MOJEeKyl XUMUYEeCKHX BeriecTB. [Ipubopsl u anmapats
JUISL XUMUYECKOro JKcrepuMeHTa. KOMIUIeKThl MmocyAbl U OOOpyAOBaHUsS Ui IPOBEICHUS
XUMHUYECKOTO HKCIIEPUMEHTA: KOMIUIEKT MOCYAbl JAJI JEMOHCTPAIIMOHHBIX OMBITOB [0 XUMHH,
HA0Op XMMHUYECKOM TMOCYIpl IS JIaOpaTOpPHBIX pPabOT MO XHMHM, Ha0Op NOCYAbl U
NPUHAIICKHOCTEH ISl YIEHHYECKOTO IKCIIEPUMEHTa, Ha0Op PEaKTUBOB, BECHI JJIECKTPOHHBIE,
HAO0Op ToCyAbl Mg JUCTWUISALIUU BOABI, TEPMOMETP CIHUPTOBOM JEMOHCTPAI[MOHHBIH,
TEPMOMETp DJIEKTPOHHBINA, BECHl y4eOHBbIC, BECHl TEXHHUYECKHE, HarpeBarelb Uil MPOOHPOK,
CIUPTOBKA JlabopaTopHas autas, TepmomeTp xuakoctHoit (0-100 0C), mnuTka saeKTpuyecKas
naboparopras. O6ecriedeHre BoJjocHa0KeHneM. [irakaTel 1 CTEH/IbI.

JInueH3uoHHOe MPOorpaMMHoe obecredyeHue:

1. «P7-O¢muc». IlpenocraBneHue HEUCKIIOYUTENBHBIX MpaB Ha MPOTrPaMMHOE OOecreyeHHe
«P7-Odwucy. Jlunensunatr — OO0 «Comsipuc Texnonomkucy, r. Capatos. Jorosop Ne I13-1K-033
ot 21.12.2022 r. Cpok nevictBusa gorosopa: ¢ 01.01.2023 r. Jlunensus Ha 3 roja ¢ MnpaBoMm
MOCIIEAYIOMIETO O€CCPOYHOTO HCITOJIB30BAHMUS, TSI 00Pa30BATECIILHBIX YUPEIKICHHH.

2. Kaspersky Endpoint Security. Jlunensuar — OO0 «Conspuc Texnonomkucy, r. Capatos.
(anTHBHUpYCHOE TporpammHoe obecnieuenue). lorosop Ne 6- 441/2025/KCII-170 ot 22.12.2025
r. (01.01.2026 - 31.12.2026).

3.2. UupopmannoHHOe oOecnedeHne peajn3alui NporpaMMbl

Jnst peanuzamnu mporpamMmbl  OuOIMOTEeUHBbINH (OHI 00pa30BaTENbHON OpraHU3AINN
JIOJDKEH MMETh MeYaTHBIe W/UITH AJIEKTPOHHBIE 00pa3oBaTelbHbIE U WH(OPMAIIMOHHBIE PECYPCHI
JUISL ICTIONTh30BaHUs B 0OpaszoBarenbHOM mporiecce. [Ipu dopmupoBanun 6ubinoredroro ¢poHaa
00pa3oBaTeNbHOW OpTaHU3aIli BHIOMPAETCS] HE MEHEE OJHOTO H3JIaHUs W3 TMEePEeYHCIICHHBIX
HUKE TICUATHBIX U3JaHUN M (WJIM) DIEKTPOHHBIX W3/IaHWH B Ka4eCTBE OCHOBHOTO, MPH 3TOM
CIIUCOK MOXET OBITh TOTIOJTHEH HOBBIMU W3JIAaHUSMHU.

Ilepeyenb y4eOHbIX M3aaHMI, IHTEpHET-pecypCcoOB, 10NOJTHUTEIbHON JIUTEPATYPbI:

3.2.1. OcCHOBHBbIE HCTOYHUKH:
DJIEKTPOHHO-0MO/INOTEeYHAsI CHCTeMA:
1. KymbikoB, P. M. Xumus : yueonuk ms CI1O / P. M. Kymbikos, FO. A. KywmbimeBa. — CaHkT-
[TerepOypr : Jlanb, 2025. — 308 c. — ISBN 978-5-507-53263-6. — TekcT : 31eKTpOHHBIN //
Jlanb : anexTpoHHO-OMOMHOTeuHas cuctema. — URL: https://e.lanbook.com/book/508898
2. Eropos B.B. O6mas xumus: yuebnuk mis CIIO / B.B. Eropos. — Cankr-IlerepOypr: Jlans,
2021. — 192 c. Pexum goctyma K dnektpoHHoil Bepcun B IBC  «JlaHbB» -
https://e.lanbook.com/book/153684

3.2.2. JlonoJHUTEIbHbI€ HCTOYHUKH
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https://e.lanbook.com/book/508898
https://e.lanbook.com/book/153684

1. Epoxun IO.M. Xumus s npodeccuii U CrenuaaibHOCTeH TEXHUYECKOro M eCTeCTBEHHO-
Hay4yHOro npodriel : ydeOHMK s CTyA. ydpexaeHuil cpen. mpod. oOpaszoBanms. — M.:
W3narenbckuit ieHTp «Akanemusi», 2020, 496 c.

2. Epoxun IO.M. COOpHHMK  TECTOBBIX 3aJaHMM 1O XHUMHH: y4yeO. MmocoOue s CTYI.
yupexaenuit cpen. npod. odpazoBanus. — M.: Mznarensckuii ueHtp «Axagemus». — 2019, 245
c.

3. OcHoBbl ananmutuueckoit xumuu: 2019-08-27 / H.M. llesens. — benropoa: benl CXA um.
B.A. Topuna, 2018. — 138 c. Pexxum pgoctyna k siekTpoHHOl Bepcun B OBC «JIAHDb»:
https://e.lanbook.com/book/123436

4. O6wmas xumus. Teopus u 3anaun: yueobnoe nocodue / H.B. Koposun, H.B. Kynemos, O.H.

I'onuapyk [u np.]; mox penakaueit H.B. Koposuna, H.B. Kynemosa. — 3-¢ u3z., crep. —
Cankr-IlerepOypr: Jlanp, 2018. — 492 c¢. Pexxum noctyma K 3J€KTPOHHON BEPCHH U3IaHUS B
OBbC: «JIAHb» https://e.lanbook.com/book/104946

HNuTepHeT-pecypceb:
1. baza 3nanuii — XumMuueckuii cpaBoyHUK. CIIpaBOYHHK 3JIEMEHTOB U COCTUHEHH, KaTaaor

Hpe,I[HpI/IHTI/Iﬁ H OTPACJICBLIC HOBOCTH.

https://chemicalportal.ru/info/?ysclid=mgq49k55bq862887526
2. Hayka. UckycctBo. Bennune. Xumudeckuii cipaBodHuk. [lopTtan coaepKuT cipaBouHyO

UHPOPMALIHIO O XUMUYECKHX BEIIECTBA, MX CBOWCTBAX M OCHOBHBIX XUMUYECKUX SBICHHUIX
https://es.niv.ru/doc/dictionary/chemical-manual/index.htm?ysclid=mgqg4bvlcwp611667816
3. Xumuueckuit nHPOPMAIMOHHBIN mopTasl. XMMHUYEeCKoe 00pa3oBaHHue U HayKa. BecTHHK

Mockosckoro ynuBepcurera. Cepust Xumust. OpuiinaabHOE 2JIEKTPOHHOE U3JaHHUe
XxuMuyeckoro ¢axkyiabtera MI'Y, BKITtodaronee oHIaitH-TIeKTOPUH, KypChI JIEKLIUH, 3JIEKTPOHHBIE
BepcHHM )KypHanoB.  https://www.chem.msu.ru/rus/

4. Kypnan «Hayka 1 KU3Hb» DONeKTpOHHBIM MH(GOPMAMOHHBIA MOPTal JKypHaia
HayYHO-TIONYJISIPHBIMHU CTaThsIMU O Xumuu. https://www.nkj.ru/

5. A. B. Manyiinos, B. 1. Ponuonos. OcHoBbl xumun. UuTepHer-yuebHuk. Pexxum noctyna:
WWw. hemi. nsu. ru

3.2.3. HudopmaunoHHble  TEXHOJOTHH, HCHOJb3yeMble NPH  OCYUIECTBJIEHUU
00pa30BaTeIbHOIO MpoLecca:

HudopmanmoHHbie TEXHOJIOTHH, WCIOIb3yEeMbIE TPHU OCYIIECTBICHUH O0pa30BaTEIHHOTO
npoiliecca 1o JUCIUILIINHE:

— HEPCOHAJIBHBIC KOMIIBIOTEPHI, MoCpEaACTBOM KOTOPBIX OCYIICCTBIIACTCA A0CTyII K
HH(OPMAIMOHHBIM pecypcaM B 0(hOPMIISIFOTCS PE3YIIbTaThl CAMOCTOSITEIIBHOM paOOTHI;

— MPOEKTOPHI U AKPAHBI 11 AEMOHCTPALUH CIIANI0B MYJIbTUMETUNHBIX JIEKIUH;

— AaKTHBHOE WCIOJBh30BAHUE CPEICTB KOMMYHUKAIUK (DJCKTPOHHAS II0YTa, TEMaTHYECKHE
COOOIIIECTBA B COIMATIBHBIX CETAX U T.I.).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA

TACIATLITAHBI

KoHTposb M oOleHKa pe3ylIbTaTOB OCBOCHHUS O00IIe00pa30oBaTEIbHON TUCIUILIAHBI
pPacKpbBIBAIOTCS Yepe3 AUCHUILTMHAPHBIC Pe3yabTaThl, HAMPABICHHBIC HA ()OPMUPOBAHHUE OOIIMX
1 Tpo(PeCCHOHAIIBHBIX KOMIIETSHITUH 110 pa3ziesiaM U TeMaM CoJiep KaHusl yueOHOTO MaTepHaa.

Oob6masi/mpodeccnoHabHasA Pazgen/Tema MeTtoabl U (hopMbI
KOMIIeTEeHI U KOHTPOJIst
OK 01. Beibupats criocoObt P ocH. 1, Tema 1.1-1.4, | DkcnepTHas OLIEHKA
pelieHus 3a1ad Pocu. 2, Tema 2.1-2.2, | pe3y’abTaToOB ACSATEIHLHOCTH
npodeCCHOHAIBHON P ocu. 3, Tema 3.1, 00y4Jaromerocs U MOHUMaHUS
JeSITeIbHOCTH TpUMEHUTENbHO K | P ocH. 4, Tema 4.1-4.3, | ciennanbHOM TEPMUHOIOTHH
pa3JIUYHBIM KOHTEKCTaM P ocu. 5, Tema 5.1-5.2, | B mporiecce OCBOCHUS
P ocH. 6, Tema 6.1-6.2, | mporpamMMbl TUCIUITIIMHEI B
Pocu. 7, Tema 7.1-7.2 | ¢dopme BBIITOTHEHUS
TCCTOBBIX 3aJIaHHIA,
KOHTPOJIBHBIX paboT Mo
BapHaHTaM, 3alUThI
MPAKTUYECKUX U
1abopaTopHBIX padboT
JAnddepeHnupoBaHHbIH
3a4eT (3a4eT ¢ OLEHKOIl)
OK 02. Ucnons30Barth P ocH. 1, Tema 1.1-1.4, | DkcniepTHas OIleHKa
COBPEMEHHBIE CPEJICTBA MTOUCKA, P ocu. 2, Tema 2.1-2.2, | pe3y/IbTaTOB JIEATEIHHOCTH
aHaJIn3a U UHTEPIpPETALNH P ocu. 3, Tema 3.1, 00yyJaroIerocsi U NOHUMaHHs
uHpopmanuu u P ocu. 4, Tema 4.1-4.3, | crienuaJbHON TEPMUHOJIOTHN
uH(OPMAaIIMOHHBIE TEXHOIOTUU P ocu. 5, Tema 5.1-5.2, | B mpoiiecce 0CBOEHUS
JUIS BBIIIOJIHEHUA 3a/1a4 P ocH. 6, Tema 6.1-6.2, | mporpamMMbl TUCIIUILIIMHEI B
npodeccuoHaIbHON PocH. 7, Tema 7.1-7.2 | (hopme BBIIOTHEHUS
JeSITeIbBHOCTH TECTOBBIX 33/1aHUH,
KOHTPOJIbHBIX PaboT MO
BapHaHTaM, 3alIUThI
MPaKTUYECKUX U
1a00paTOPHBIX paboT
JudppepeHunpoBaHHbIN
3a4eT (3a4eT ¢ OLEHKOI)
OK 04. 3ddexTuBHO P ocH. 1, Tema 1.1-1.4, | DkcnepTHas OIleHKA
B3aUMO/ICHICTBOBATh U paboTaTh B | P ocH. 2, Tema 2.1-2.2, | pe3ynbTaToB JEATEILHOCTH
KOJUIEKTUBE U KOMaH/E Pocu. 3, Tema 3.1, 00y4YaroImerocsi U MOHUMaHHs
P ocH. 4, Tema 4.1-4.3, | cnenuaabHON TEPMHHOJIOTHH
P ocH. 5, Tema 5.1-5.2, | B mpo1iecce OCBOCHUS
P ocH. 6, Tema 6.1-6.2, | mporpamMMbl TUCIIHILIIHEI B
Pocu. 7, Tema 7.1-7.2 | (hopme BBIIOTHEHUS
TECTOBBIX 3aJIaHMUIA,
KOHTPOJIBHBIX PadoT 1O
BapHaHTaM, 3alIUThI
MPaKTUYECKUX U
7a00paTOPHBIX pabOT
Ju¢ppepeHunpoBaHHbIN
3a4eT (3a4eT C OLEHKOMH)
OK 07. CogetictBOBaThH Poch. 1, Tema 1.1-1.4, | DkcnepTHas OLIEHKa
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COXPAHEHHUIO OKPYKaroIen
Cpelbl, pecypcocOepexeHHIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KJIMMAaTa, TIPUHIUIIBI
OepexKIIMBOro MPOU3BO/ICTBA,

3¢ (hHeKTHBHO ACHCTBOBATH B
Ype3BhIYAITHBIX CUTYAIUSIX

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

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

PE3yNbTAaTOB IEATEIbHOCTH
00yJaromerocs: ¥ MOHUMaHUS
CHelHaTbHON TEPMUHOIOTHH
B IIPOIIECCE OCBOCHUS
MIPOrpaMMbl TUCIUTUIMHBI B
(hopMe BBITOTHCHUS
TECTOBBIX 33/IaHUH,
KOHTPOJIbHBIX paboT 1o
BapHaHTaM, 3alUThI
MIPAKTUIECKUX U
J1a00paTOPHBIX pabOT
JudppepeHupoBaHHbIN
3a4eT (3a4eT C OLEHKOMH)
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