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PaGouast mporpamma 06111€00pa3oBaTeIbHON yI€OHON UCIIUILIAHBI

OVJI. 01.04 Xumus pa3paboTaHa Ha OCHOBE TPEOOBAHMIA:

- denepanbHOr0 TOCYIapCTBEHHOIO O00pa30BaTENBHOIO CTaHJIApPTa CPEIHEro
npodeccuoHaibHOTO0 00pazoBaHus Mo crenuanbHocTH 44.02.02 IlpenonaBanue B

HadalbHBIX Kiaccax  (yriyOJeHHOW — IMOATOTOBKH), BXOMSAIIEH B COCTaB
YKPYITHEHHOU TPYNIbl  CHEUATBHOCTEH 44.00.00 OGpazoBanue
NeJaroruueckue HayKu, yTBEpKACHHOro mpukasoM Munnpocsemenus Poccuun ot
17.08.2022 1. No7423apeructpupoBaHo B Muntocte Poccun 22.09.2022 .
Ne70193;

C Y4ETOM:

- 1po¢uis NoIy4aemMoro oopa3oBaHusl.

- NPUMEPHOU NMPOTPAMMBI;

- B COOTBETCTBHH C pabO4YMM y4eOHBIM ILJIJAHOM 00pa30BATEILHON OpraHU3aliH
Ha 2023/2024 y4eOHblii TO1.

["'apxukaguena 3arpaT MaroMeJIoBHa - IPENo1aBaTeiib
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1. MACIIOPT PABOYEM [TIPOT'PAMMBI YYEEHOM JUCIHUAIIJINHBI
0OY/1.01.04 Xumus

1.1. O61acTh NPpUMeHEHUSs] IPOTrPaAMMbI

Pabouast nporpamMma y4eOHON TUCUUILIIUHBI SBISETCS YacThIO IMPOTPaMMBI
noAroToBku crienuauctoB cpeanero 3eeHa (I1IICC3) B coorBercTBUM ¢ I'OC no
cnerquansHoctu CIIO 44.02.02 IIpenmogaBaHue B Ha4YaJbHBIX KJIaccax

(YyriyOJIeHHOW TOATOTOBKM), BXOASIIEM B COCTaB YKPYNHEHHON TIpyNIIbI
cnetnansHocTelr  44.00.00 OOpa3oBanue W meJaroruyecKkue HAyKH 110
HarpasiicHHI0 OQ0pa3oBaHue M NeJarorudecKue HayKH.

1.2. Mecto nucuumiunabl B cTpykrype IIICC3: nucuumnianHa BXOAUT B LMK
00111e00pa30BaTENIbHBIX JUCITUTIINH

1.3. Lesan, 32124 U IVIAHUPYeMBbIe Pe3yJIbTAThI 0CBOCHHS THCIUIITUHBI
Hean u 3agauyu aucuunanHbl. OopMHUPOBAaHUE y CTYJIEHTOB NPEACTABICHUS O
XMMHAYECKON COCTABIIIONIEN €CTECTBEHHO - HAYYHOM KAPTHHBI MHPA KaK OCHOBBI
IIPUHATHS  PELICHWM B JKU3HEHHBIX M  I[POU3BOACTBEHHBIX CHUTYyalUsiX,
OTBETCTBEHHOTO ITIOBEJECHUS B IIPUPOIHOM Cpee.

3amauyu TUCUMILTHHBI:

1) chopMupoBath NMOHUMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMUYECKHUX
MIPOLIECCOB U SIBICHUM B OKPYKAIOIIEH Cpelie, [IETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYIIbl HEOPTaHUUECKUX U OPTaHUYECKUX
BCIIECTB, YPaBHEHUS XHUMHYECKHX  pEaKIui, OOBACHATH UX  CMBICI,
UHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TPOBEACHUS MPOCTEUIINX  XUMHUYECKHUX
HKCIEPUMEHTAIbHBIX HCCIEAOBAHUNA C COOJIOJEHUEM TpaBUI OE30MaCHOTO
oOpalleHus ¢ BelIeCTBaMu 1 JIabOpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HUCIOIH30BaTh HH(POPMAIINIO XUMHUYECKOTO XapaKTepa U3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopmupoBaTh  yMEHUS  MNPOTHO3UPOBATH  TOCJIEACTBUS  CBOEH
NEATETbHOCTH W XUMHUYECKHX TMPHUPOJHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
MPOILIECCOB;

6) chopMupoOBaTh MOHUMAHNUE 3HAYUMOCTH JOCTIKEHUN XUMHUYECKON HAYKH
Y TEXHOJIOTUH JJI PAa3BUTHS COLIMAIILHON M MPOU3BOJICTBEHHOM cdep.



Ilnanupyemblie pe3yabTaThl 0CBOCHHS 0011€00pa30BaTeJbHONH JUCHHUILUINHBI «XuMHusD» B cooTBeTcTBUU ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

Kogx m
¢popmupyembix
KOMIIeTeHIIU I

HauMCHOBaHHE

IInanupyemble pe3yJbTAThl OCBOCHUSI M CIUIITTHHBI

JINYHOCTHBIE U METanpeaAMETHbIC

IIpenmeTHbIe

OK 01. Bri6upatsb crmoco0bt
peleHus 3a1a4
npodeccuoHaIbHON
JeSITETBHOCTH
MIPUMCHHUTCIIBHO K
Pa3iIMYHbIM KOHTCKCTaM

B yacTu TPya0BOr0 BOCIUTAHMA:

- TOTOBHOCTh K TpyAYy, OCO3HAaHHE LEHHOCTH MAacTepcTBa,
TpyAOIO0HE;

- TOTOBHOCTh K AaKTHUBHOW JEATEIHHOCTH TEXHOJIOTHYECKOH H
COLMANILHOW  HamNpaBlIEHHOCTH, CIIOCOOHOCTh WHHIMHPOBATH,
IJIAHUPOBATH U CAMOCTOATECIIBHO BBIIIOJIHATH TaKYIO ACATCIbHOCTD,
- WHTepeC K pasnmu4HbM  cdepaMm  TpodecCHOHATEHON
JIeSITeNIbHOCTH,

OgiaieHne YHUBEPCATbHBIMH y4eOHBIMH MO3HABATEIbHBIMH
AeHCTBUSAMM:

a) 0a30BbI€e JIOTHYECKHE Iei CTBHS.

- CAaMOCTOSITENTFHO (POPMYIIMPOBATH U aKTyaJIM3UPOBaTh MpodIeMy,
paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIH TNMPU3HAK WU OCHOBAaHUS IS
CpaBHEHUs, Kiaccu(UKauu U 0000IIEHUS;

- ONpeAeNsATh IIeNH JAEATeNBHOCTH, 3aJaBaTh IMMapaMeTphl |
KPUTEPUU UX JOCTIKEHUS;

- BBIBISATH  3aKOHOMEPHOCTH M|
paccMaTpuBACMBIX SBJICHUAX,

- BHOCUTh KOPPEKTUBHI B JESITEILHOCTh, OIIEHUBATH COOTBETCTBHE

OpOTHUBOPCHUS B

pe3yibTaTOB  ILEeNsM,  OLEHMBATh  PUCKH  IOCIIEICTBHN
JeSITeITbHOCTH;

- pa3BUBAThb KPCATHMBHOC MBINUICHUE IIPpU PEIICHUHN KXMU3HCHHBIX
npobieM

0) 0azoBbIe HcCIeI0BATEILCKHE € CTBUA:

- BJIAACTh HABBIKAMH y‘Ie6HO-HCCHe}IOBaTeHBCKOI>'I 158 HpOeKTHOfI
JIESATEIIbHOCTH, HABBIKAMU pa3pelieHus Ipodiem;

- BBISIBIIATH NPUYUHHO-CJICICTBEHHBIC CBI3U U aKTYAIH3HPOBATH
3aaa4y, BbIABUI'aTb T'MIIOTE3Yy €€ PCUHICHUA, HAXOAUTh apryMCHTHI
JUTSL TOKA3aTeJIbCTBA CBOUX YTBEPIKIACHUH, 3a/1aBaTh MapaMeTphbl U
KPUTEPUU PEIICHUS;

- BJIQJICTh CHCTEMOIl XMMHMYECKHX 3HAHHUl, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHUYSCKHH DIEMEHT, aTOM,
ANIEKTPOHHAsI 000JI0YKA aToMma, S-, p-, J-3JeKTpOHHBIE OopOuTaN
aTOMOB, MOH, MOJIEKYJIa, BaJIGHTHOCTb, JIEKTPOOTPHUIIATEIBHOCTS,
CTCIICHb OKHUCJICHUA, XUMHUYECKasd CBA3b, MOJIb, MOJIsIpHasA Macca,
MOJISIPHBIH 00BbEM, YIIIEpOIHBIN CKeNeT, PyHKIMOHATIbHAS TPYIIa,
paauKal, U30MepHus, U30MEpPbl, TOMOJIIOTUYECKUIl PSil, TOMOJIOTH,
YIIICBOIOPObI, KHCIOPOA- U A30TCOACPIKALINE COCIMHEHHUS,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (YTJICBOABI, JKUPHI, OCNKH),
MOHOMEp, TOJMMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISPHBIC

COCJIMHEHUS, KPHUCTAIUITMYECKAs PpEIICTKA, THUMBl XHUMHUYCCKUX
peaxkuui (OKHMCITUTETLHO-BOCCTAHOBUTEIILHBIC, JK30-U
SHAOTEPMHUYECKHE, peaknuu HOHHOro 0oOMEHa), pacTBOp,

ANIEKTPOIIUTHI, HEANEKTPOIUTHI, SIEKTPOIUTUIECKAS TUCCOIHAITHS,
OKHCITUTENIh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW pEaKIIuH,
XMMHYECKOE paBHOBECHE), TEOPHUM M  3aKOHBI  (Teopwus
XMMHYECKOTO CTPOSHHs opranndeckux Bemects A.M. Bytieposa,
TEOPHS JIEKTPOIUTUICCKON TUCCOIUAIINH, TIEPUOTUISCKUN 3aKOH
J.W. MenneneeBa, 3aKOH COXpaHEHHUSI MAacCChl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKUI S3bIK XUMHH, (AKTOJOTHYECKHE CBEJISHHUS O
CBOICTBax, COCTaBe, MOJyYEHUH W OE30MACHOM HCIOJIb30BaHUU
BOKHEHUIITUX HEOPTAaHUYECKUX W OPTaHUIECKUX BEIIESCTB B OBITY U
MPaKTUYECKOHN JAEeSITETLHOCTH YEIOBEKA;

- yYMEThb BBUIIBIATH XapakTEepHble NPU3HAKK U B3aUMOCBS3b
M3YYCHHBIX MTOHATHH, TPUMEHSITH COOTBETCTBYIOIIHNE TIOHATHS TIPH
ONMCAHUU CTPOCHUS U CBOWCTB HEOPTAHMYECKUX U OPTaHUICCKUX
BEILECTB U UX MPEBPAIICHUI; BBISIBISATh B3aUMOCBS3b XUMUUYECKUX
3HAHUM €  TOHATHSIMH W TPEACTABICHUAMU  JIPYTUX
€CTEeCTBCHHOHAYYHBIX MTPEIMETOB;

- YMETh HCIOJIE30BaTh HAMMEHOBAHUS XUMHUYCCKUX COCIHHCHHN
MEKYHApOJHOTO COI03a TEOPETUUECKOM M MPUKIATHON XUMUU U




- aHaJIM3UpOBATh IIOJYYECHHBIE B XOHE
pe3ynbTaThl, KPUTHYECKHM OLEHUBATh  HX
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

- YMETh MEPEHOCUTH 3HAHMS B MO3HABATEJIbHYIO U MPAKTUYECKYIO
00/1aCTH )KU3HEACATENHHOCTH,

- YMETb WHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;
- BBIIBUTaTh HOBBIE WJIEHU, NIPEIaraTb OPUrMHAJIBHBIE TOAXOABl U
peLIeHus;

- CIIOCOOHOCT, MX HCIIOJb30BaHUS B
COLMANIbHOW MPAKTUKE

peuicHud  3aaavyu
OOCTOBEPHOCTD,

MO3HABAaTEIbHON |

TPUBHAIILHBIC HA3BaHUS BAXKHEUIIMX BEIECTB (ITHIICH, allCTUIICH,
rmnepuH, QeHon, (opmanapaerun, yKCycHas KHCIOTa, TIIHINH,
yrapHblii Tra3, YIJIeKUCIBId Ta3, aMMHaK, TamieHas W3BeCTb,
HeraiieHas W3BeCTh, NHUTHEBAas COJa M JPYIHX), COCTaBJIAThH
(hopMyJTBI HEOPTAHWYECKUX U OPTaHUYECKHUX BEIIECTB, YPAaBHEHUS
XUMHYECKAX PEaKIil, OOBICHATh WX CMBICT, IOATBEPKIATh
XapaKTepHbIE XUMUUECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
SKCIIEPUMEHTAMU U 3alUCAMH YPABHEHUN XUMHUUYECKUX PEaKLIUM;

- yMeTb  yCTaHaBIMBATh  MPHHAUICKHOCTh  HM3YYECHHBIX
HCOPraHMYCCKUX M OpPraHUYCCKUX BCHICCTB K OIPCACIICHHBIM
KJIaccaM W TPyMIaM COSIUHEHHUH, XapaKTEePH30BaTh X COCTAB U
BAKHEWIME CBOKCTBA; ONPEHENSITh BHUIbI XUMHUYECKUX CBA3EH
(koBasleHTHAsI, WOHHAs, METAJUTMYECKas, BOJOPOJHAS), THUIIBI
KPUCTAJUTMYECKUX  PEHICTOK  BEINECTB;  KJIACCU(UIIMPOBATH
XUMHYECKHAE PpeaKIny; chopMHpOBaTh TPEACTABICHUSA: O
XUMUYECKOH COCTaBIAIOIIECH €CTECTBEHHOHAYUYHON KapTHHBI MUPA,
pOJM XUMHH B TIO3HAHWHU SIBICHHH MPHUPOABI, B (opMUpoBaHUU
MBIIIJICHUA )41 KYJBbTYPhI JIMYHOCTH, cc (I)YHKHI/IOHaJII)HOI‘/'I
TPaMOTHOCTH, HEOOXOIUMOMN IIJIsl PEeIIEHUs MPAKTHUECKUX 3329
9KOJIOTMYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO H
MIPUPOJHOM cpelie;

- YMETh TPOBOJUTH pacyeThl MO0 XUMHUYECKHM (opmyrnaMm wu

YpPaBHEHUSAM  XUMHYECKHX  pEakUUil ¢  HCIOJIB30BaHUEM
¢U3MUeCKUX  BEIWYMH,  XapaKTepU3YIOIIMX  BEIecTBa  C
KOJINYECTBEHHOW  CTOPOHBI: Macchl, o0beMa (HOpMaJbHbIC

YCJ'IOBI/IH) ra30oB, KOJIHMYCCTBA BC€IICCTBA, MCIIOJIb30BATh CUCTCMHBIC
XUMUYCCKUC 3HAHUA [JI1 TIPUHATUA peHIeHI/Iﬁ B KOHKPCTHBIX
JKM3HCHHBIX CHUTyalUdaX, CBA3aHHBIX C BEIIECTBAMHM U UX
IMPUMCHCHUCM

OK 02. Ucnonb3oBaTh
COBPEMEHHBIC CPEICTBA
TIOMCKA, aHAIH3a U
HMHTEPIIpEeTaluu
nH(pOpMAIUH 1
nH(pOpMAITHOHHBIC
TEXHOJIOTHH JJIsI
BBITIOJTHEHHS 33]1a4

B 00s1acTH IEHHOCTH HAYYHOI'0 TO3HAHMSA:

- c(hOpMHPOBAaHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH W OOIIECTBEHHOM
NPaKTUKH, OCHOBAHHOTO HA JAMAJIOre KYJIbTYP, CIIOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

- COBEPLICHCTBOBAHUE SI3bIKOBOM M YUTATENIbCKOW KYJIBTYphl Kak
CpEJICTBA B3aUMOJECHCTBHS MEX Y JIIOJbMH U TO3HAHU MUDA;

- OCO3HaHHWE IIEHHOCTH HAY4YHOH JAESITEeIbHOCTH, TOTOBHOCTb

- YMETb IJAHUPOBATh U BBIIOJHITH XUMHYECKUH SKCIEPHUMEHT
(mpeBparieHus  OpPraHUYECKUX  BEIMIECTB IPH  HArpeBaHWU,
MOJy4YEeHUE OTUJIEHAa W MU3YYEHHE €ro CBOWMCTB, Kaue€CTBEHHBIE
peakuMd Ha  aupleruibl, Kpaxmal, YKCYCHYIO  KHCIIOTY;
JIeHaTypalys OCJIKOB P HarpeBaHHWH, IBETHBIC PEaKIUN OCJIKOB;
MIPOBOJIUTH PEAKITMH MOHHOTO OOMEHa, OTPEICISITh CPEAy BOIHBIX
pacTBOPOB, KadyeCTBEHHBIE PEaKIMM Ha Cyjib(ar-, KapOOHAT- H
XJIOpUI-aHUOHBI, Ha KaTHUOH aMMOHMUSI; pelarb




npodeccuoHaIbHON
JeSTeILHOCTH

OCYIIECTBIATh MPOSKTHYI) U HCCIEHOBATEIBLCKYIO JEATEIBHOCTD
WHIWBUIYaILHO U B TPYIIIIC;

OgiaieHHe YHUBEPCATbHBIMH y4eOHBLIMH TMO3HABATEILHBIMH
AeHCTBUAMM:

B) padoTa ¢ undopManueii:

- BIIQJICTh HABBIKAMH IOJyYCHUsS WHPOPMAIUK H3 HCTOYHHKOB
pa3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIISCTBIIATH IOHCK, aHAU3,
CHUCTEMATH3aLMI0O W WHTCPHPETAIMI0 HH(POpPMAIMK Pa3INIHBIX
BUJIOB ¥ (hOPM TMIPECTABIICHUS;

- CO371aBaTh TEKCTHI B Pa3jIMYHBIX (hopMaTax ¢ y4eTOM Ha3HAYCHHS
uHGOpMAIMK U IICJICBOM ayJIUTOPUH, BHIOMpas ONTHMAJILHYIO
(bopMy mpencTaBlICHHS U BU3YalTU3allHu;

- OLICHWBATH JIOCTOBEPHOCTH, JICTUTUMHOCTh WH(POPMAIUH, €
COOTBETCTBHE MTPABOBBIM M MOPAJIbHO-3THYECKUM HOPMaM;

- UCTIOJIb30BaTh cpezcTBa WHPOPMAITHOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTUII B PEIICHHH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OPTraHU3allMOHHBIX 3aJa4 C COOJIIOJCHHUEM
TpeOOBaHUH SPrOHOMUKH, TEXHHKH OE30MacHOCTH, THTUCHBI,
pecypcocOepekeHrs, TMPaBOBBIX W ITHYECKUX HOPM, HOPM
WHGOPMAIMOHHOM OE301MaCHOCTH;

- BJIAJICTh HaBBIKAMHU PACIO3HABAHUS M 3alIUThl WHGOPMAIUH,
WHPOPMAITMOHHOMN 6€30MACHOCTH JINYHOCTH,

JKCIIEpUMEHTaIbHBIE  3a7aun 1o TemMam  "Metamnel"
"Hemeramnel') B COOTBETCTBHHM C  TPAaBWIAMH  TEXHHKH
0e30macHOCTH TIPU OOpaIlleHHH ¢ BEIIeCTBaMH M JIA0OPaTOPHBIM
0o0OpyIOBaHMEM;  MPEACTABIATH  pe3yJbTaThl  XHUMHUYECKOTO
JKCIIepuMeHTa B (opMe 3alMCH YpaBHEHHH COOTBETCTBYIOIIUX
peaxiuii 1 GOpMyITHPOBATH BEIBOABI HA OCHOBE 3THUX PE3yJIbTATOB;
- YMETh aHAIM3UPOBATh XUMHUUECKYI0 HH()OPMAIIHIO, OTYIaeMyIO
W3 pPa3HBIX HCTOYHUKOB (CPEICTB MaccoBoil HMH(popMmamnuu, ceTb
WnTepuer u npyrue);

- BJIQJICTh OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHHUS BEIIECTB H
XMMUYECKUX SIBIICHUN (HAOMIOJeHNE, M3MEpEeHHUe, SKCIEPUMEHT,
MOJICTTPOBaHHE);

- YMETh TpPOBOJIUTH pPAacCYEeTHl IO XUMHYECKUM (opMmyrnaM u
YpaBHEHUSIM  XMMHYECKMX  pEakIMid €  HCIOJIb30BaHHEM
(U3MYEeCKUX  BEJIWYWH, XapaKTepPH3YIOIIUX  BemlecTBa  C
KOJIMYECTBEHHONH CTOPOHBI: Macchl, o0O0beMa (HOpMAaJbHEIE
YCIIOBHS1) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOIb30BATH CUCTEMHBIE
XMUMHYCCKUE 3HAHWS JUIsl TPUHATHS PEUICHUH B KOHKPETHBIX
JKU3HEHHBIX CHTYallMAX, CBSI3aHHBIX C BEIIECTBAMH U WX
MPUMEHEHUEM

OK 04. 3¢pdexTuBHO
B3aUMO/IEHCTBOBAThL U
paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BHTHIO, CaMOCTOATENBHOCTH U
CaMOOIIpe/IeNICHHIO;

-OBJIaJICHUE HaBBIKAMU y4eOHO-HCCIIeJOBATENLCKON, MPOESKTHON |
COLMAJIHON J1eSITeTIbHOCTH;
Osaagenue YHUBepcaabHbIMH
JeHCTBUSIMH:

0) coBMecTHas AesITeJIbHOCTD:

- TOHMMaTb M HCHOJB30BaTh INPEUMYIIECTBA KOMAaHIHON H
WHIUBUTyalIbHON paboThI;

- IPUHUMATH 1T COBMECTHOU JIESATELHOCTH, OPIaHU30BHIBATh U
KOOPJIMHHUPOBAThH JIEHCTBUS MO €€ JOCTHKEHHUIO: COCTABIIATh IUIaH
JICUCTBUM, paclpeiessiTh POJd C YYETOM MHEHHMM Y4YaCTHUKOB
00CyXJ1aTh Pe3yJIbTaThl COBMECTHOM paboThI;

- KOOPJMHHPOBATh U BBHIMOIHATH PabOTy B YCIOBHSX pealbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHSI,

KOMMYHUKATUBHBIMHU

- YMETh NIaHUPOBATh W BBINONHATE XUMHUYECKHUN SKCIIEPUMEHT
(mpeBpaiieHUs] OPraHMYECKHX  BEIIECTB TpU  HarpeBaHHH,
[IOJIyYEHHE OTWICHA U H3YyYEHUE €ro CBOWCTB, KAaYECTBEHHBIC
peakuuMy Ha  albJIEeruibl, KpaxMall, YKCYCHYIO KHUCIOTY;
JeHaTypauus OeJIKOB IPU HAIPEBaHUH, LIBETHBIC PEAKIUU OEIKOB;
MPOBO/INTH PEAKIIMK HOHHOTO OOMEHa, ONPEENIATh CPEAY BOIHBIX
pacTBOpOB, KaueCTBEHHbIE PeakUuH Ha cyinbdar-, kapOoHAT - U

XJIOPHUI-aHUOHBI, Ha KaTHOH aMMOHHS; pemaTsb
JKCIIEpUMEHTAIbHBIE  3aaun 10 TemMam  "Metammel" |
"Hemertamnpl') B COOTBETCTBMM C  NPaBUJIAMH  TEXHHUKH

0e30racHOCTH Tpy OOpaIleHUH C BEHIECTBAMH U J1a00paTOPHBIM
0o00opymoBaHWEM;  TPEACTABIATH  PE3YNbTATHl  XHUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3alUCH YpPaBHEHWUH COOTBETCTBYIOITUX
peakiuii 1 GOpMyJIMPOBAThH BBIBOIBI HA OCHOBE ATHX PE3YJIbTATOB




- OCYLIECTBIIATH MO3UTHBHOE CTPAaTErMUECKOE TIOBEACHHE B
Pa3IMYHBIX CUTYAIUSIX, MPOSIBISATH TBOPUYECTBO M BOOOpakeHWE,
OBITH MTHAIIMATUBHBIM

OBJiiaieHHe YHMBEPCAIBLHBIMH PeryJsiTHBHBIMH 1eiCTBUAMU:
) NIPpUHSATHE ceOsl M APYIHX JII0/Ieii:

- IPUHUMATh MOTHBBI ¥ apTyYMEHTHI APYTUX JIOAEH MpH aHaIu3e
pe3yabTaTOB ACSITEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO IPYTUX JIOIEH Ha OMINOKHY;

- pa3BUBaTh CIOCOOHOCTH MOHMMATh MHP C TO3HWIHU JIPYTOro
YeJI0BEKa;

OK 07. ConeiicTBOBaTh
COXPaHEHUIO OKpYXKarolen
cpensl,
peCypcocOepekeHuIO,
MPUMEHSTh 3HAaHHUS 00
M3MEHEHHH KIIIMaTa,
MPUHIHITEI OEPEKITHBOTO
MPOU3BOJACTBA, 3H(HEKTUBHO
JIEUCTBOBATH B
YPE3BBIYANHBIX CUTYAIUSIX

B 00:1acTH 3K0JI0rH4Y€CKOr0 BOCIIUTAHNA:

- c(OpMHPOBAHHOCTb 3KOJIOTUYECKOH KyJIbTYpbl, MOHHUMaHHE
BIMSHMS COLMAIIBHO-ODKOHOMHUYECKUX IPOLIECCOB HAa COCTOSHUE
NPUPOJHOM W COLMAIBHOW Cpellbl, OCO3HAaHHE TJI00aJHLHOTO
XapakTepa SKOJIOTHYecKHX Mpodiem;

- IUIAHUPOBAHHUE M OCYIIECTBICHUE ICHCTBUU B OKpY)KarOIIEH

Cpele Ha OCHOBE 3HAHUA Leled YCTOMYMBOIO  Pa3BUTHSL
YeJI0BCUECTBA,;

AaKTUBHOE HEINPUSITHE AEHCTBUH, MPHUHOCAIINX BPE OKpY’KaIoLIeH
cpene;

- YMCHHUE MPOTHO3UPOBATH He6J'IaFOHpI/I$ITHBIe OKOJIOTUYCCKHEC
MOCJIICACTBUA MMPEATIPUHUMACMBIX ﬂeﬁCTBHﬁ, npeaoTBpamarb ux;

- pacuirpeHue OIIbITa JACATCIIBHOCTHU JKOJIOTHYCCKOMN
HaIlpaBJICHHOCTH;

- OBJIaJICHUC HaBbIKaMU y‘Ie6H0-I/ICCJI€I[OB3T€J'IBCKOI7[, HpOGKTHOfI n
COI.IPIaJ'II:HOﬁ ACATCIIBHOCTH,

- chopmupoBaTh MPEACTABICHUS: O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KAapPTUHBI MHpPA, PO XHMHH B MO3HAHUHU
SBJICHUH TPUPONBI, B (POPMHPOBAHUHM MBIIUICHUS W KYJIBTYpHI
JIMYHOCTH, €€ (PYHKI[MOHAIBHON IpaMOTHOCTH, HEOOXOIUMOM st
peLICHUs TMPAKTUYECKUX 3alad U IKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIICHHS K CBOEMY 3/I0POBBIO M IIPHPOTHON CPEIe;

- yMeThb coONIoIaTh MpaBHja 3KOJOTHYECKH LEeNIeCO00Pa3HOro
IIOBCACHHA B 6I)ITy )41 prI[OBOfI ACATCIIBHOCTU B LEIAX COXPAaHCHUA
CBOETO 3/I0POBBSI M OKPY’KarOIIEH MPUPOTHON Cpe.bl; YUUTHIBATH
OINACHOCTh BO3JCHCTBHS HA J>KUBBIC OPraHWU3MBI OINpPEIeTCHHBIX
BC€IICCTB, ITIOHHMMAasi CMBICJI IIOKa3aTCIIA Hpe[{eHBHOﬁ HOHYCTHMOﬁ
KOHIICHTPAIINU

1.4. PCKOMCH)]yeMOB KOJIMY€CTBO YaCOB HA OCBOCHHE INPOrpaMmmMmbl JTUCHUIIJIMHDBI:
MaKCHMaJbHOW yueOHON Harpy3Kku oOyuaroierocs 84 yaca, B TOM 4HCIIE:

00s13aTeNbHON ayJIUTOPHON yueOHOM Harpy3ku odydatomierocs 78 4acos




2. CTPYKTYPA U COJAEP)KAHUE YYEBFHOW JUCHUILIAHBI

OV /.01.04 Xumusa

2.1. O0beM JUCHUIIMHBI U BBl Y4e0HOH padoThI

Bupa yueOHoii padoThI

Oovem uacoe

MakcumasibHasi ydeOHasi Harpy3ka (Bcero)

84

Oobs3aTesibHAsI AyIUTOPHAA y4eOHAsi HATPY3Ka (Bcero)

78

B TOM YHCJIC:

1ab0paTOPHBIE 3aHATUS

MPAKTUYCCKUC 3aHATUA

KOHTPOJIbHBIE PaOOTHI

KypcoBasi paboTa (MPOEKT) He npedycmompeHo

CamocrosiTesibHasi padoTa o0yuyaromerocs (Bcero)

Hrorosas arrecrarus B popme nudpepeHIInpoBaHHOTO 3a4eTa




2.2. TemaTuyeckuid IJIAH M COAEPKAHNE TUCHUILUIMHBI OY/1.01.04 Xumus

HanmenoBanme O0bem YpoBennb
Conep:xaHue y4eOHOro MaTepuaJjia, 1ad00paTopHble U MPAKTHYeCKHe 3aHATHS.
pa3eioB U TeM 4acoB OCBOEHHS
1 2 3 4

Pazpnen 1. 8

OcHoBbI

CTpPOEHHsI

BelecTBA

Tema 1.1. Conepkanre y4eOHOro Marepuaia 6

Crpoenue atomoB | 1. [ CoBpemenHast MOJeTb CTpOeHHs aTOMa. CHMBOJIMYCCKUIA SI3BIK XUMUAH. XUMHYECCKHN DIEMEHT 1
XUMHUYECKUX DnekTpoHHas KoHpurypaius aroma. Kiaccudukarust XUMUYECKHX 3JIeMEHTOB (s-, p-, d-
DJIEMEHTOB U AJICMEHTHI).
fipupona 2. | BanenrtHsie 35eKTpOHBI. BaleHTHOCTE. DNEKTPOHHAS MPUPOIa XUMUIECKOH CBS3H. 4
XUMHICCKOH DNEeKTPOOTPUIATENILHOCTh. BUIbI XUMUYECKON CBSA3H (KOBaJCHTHAs, MOHHAS,
CBASH MeTa/uTn4YecKasi, BOJOPO/IHAS) U CIIOCOOBI €e 00pa3oBaHusl.
JlaboparopHbie pabOTHI -
[pakTHyeckue 3aHATUS
1. | Pemenue 3aganuii Ha UCIONB30BaHNE XMMUYECKOW CHMBOJIMKH U Ha3BaHUH COSNHEHUH 110 2
MEKIYHAPOIHOW HOMEHKJIaType [IpakTiHueckue 3aiaHus Ha YCTAHOBIICHHUE CBSI3H MEXKIY
CTPOCHHEM aTOMOB XMMHUYECKHX JIEMEHTOB U TIEPUOTUIECKIM U3MEHEHHEM CBOMCTB XUMHYECKUX
3JIEMEHTOB M UX COCJIMHCHUHN B COOTBETCTBUH C TIOJIOKEHUEM B CHCTEME.
KoHTpospHBIE PabOTHI -
CamocrosTenbHas padoTa 00yYaromInXCs -

Tema 1.2. Conepkanre y4eOHOTO Marepuana 2
Iepuonuueckuit [Tepnoandeckas cucreMa XuMu4deckux snemMeHToB JI. M. Menneneesa. @u3ndecknii CMbICI 2
3aKOH M TabnHIa ITeproguueckoro 3axona JI.11. MenzneneeBa. 3aKkOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKHUX

AN. Menneneesa 1 | Pnementos, 00pa3yeMbIX UMM IPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIIOKEHHEM 5

XUMHUYECKOro aemeHTa B [lepuonnueckoii cucreme. MUpOBO33peHUYECKOE U HAYYHOE 3HAYEHUE
[Tepuonnueckoro 3akona [I.1. Menaeneesa. [Iporno3ssr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYCCKUX DJICMCHTOB.

JlaGopaTopHbie pabOTHI
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[IpakTueckue 3aHATUA

KoHTtpomnbHbIe paboThI

CamocTtosaTenbHas paboTa 00ydarommxcs

Paznea 2.
XumMnueckue 11
peaknuu
Tema 2.1. Tunsr | Comepkanue y4yeOHOro marepuana 6
XUMHUHCCKUX (1 | KjraccuUKaIyst ¥ TUIIBI XUMAYECKUX PEAKIHid C y4aCTHEM HEOPTaHUYECKUX BEIICCTB.
eaKui = = =
peaxtl 2. | CocraBneHue ypaBHEHUI peakiinil COSAMHEHHUS, PA3JIOKCHNUS, 3aMEIIICHHS, OOMEHA, B T.4. pEaKIni
TOpEHHsI, OKUCIICHHUS-BOCCTAHOBIICHUSI.
3. | YpaBuenus oxucnenusi-soccranoBieHus. CteneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBHUTEb. 4
CocraBneHre 1 ypaBHUBAaHHE OKHCIHTEIbHO-BOCCTAHOBUTEILHBIX PEAKIMH METOJ0OM
9JIEKTPOHHOTO OajaHca.
4. | OKUCIHUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B IIPHPO/IE, IPOU3BOICTBEHHBIX MPOLIECCaX U
KHU3HEACATSIILHOCTA OPTaHU3MOB.
JlaGopaTopHble pabOThI -
[pakTHueckue 3aHsTUS
1. | KonmndecTBeHHBIE OTHOMIECHUS B XUMUHU. OCHOBHBIE KOJMUECTBEHHBIE 3aKOHBI B XUMHUH U PacyeThl
10 YPaBHEHHSM XUMHUYECKHUX Peakiuii. MoJib Kak eMHUIIA KOJUUECTBa BemecTBa. MolsipHas )
Macca. 3aKOHBI COXPaHEHUSI MAacChl M DHEPTHH. 3aKoH ABOTaapo. MoJspHbIil 00BeM Ta30B.
OTHOCHUTEbHAS JIOTHOCT Ta30B. PacueThl 0 ypaBHEHUSIM XUMHUYCCKHUX PEAKIU C
UCII0JIb30BAHUEM MacChl, 00beMa (HOPMaJIbHBIE YCIIOBHSI) Ta30B, KOJMUYECTBA BEIECTBA
KoHTposbHBIE PabOTHI
CamocrosiTennpHass paboTa O0ydaromIHXCs -
Tema 2.2. Teopus | Conepkanue y4yeOHOro marepuaia 2
SJICKTPOJIATH- Teopust snekTponuTHYECKOW Jucconranuu. HoHBL. DIEKTPONUTHI, HEdNEKTPOJIUTHL. Peakuuu
aeckon 1 | monHoro oomena. CoCTaBJICHHE peaKIii MOHHOTO OOMEHa MyTEeM COCTABJICHUS WX TOJHBIX H 9
Aucconnannmn " | cokpaleHHBIX HMOHHBIX ypaBHEHHMH. KHCIOTHO-OCHOBHBIE peaklUMU. 3aJaHHsi Ha COCTaBJICHUE
VOHHBIX PEaKIHi
JlaboparopHbie pabOTHI -
[IpakTrueckue 3aHATHS 2
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“Tunbl XAMHUYECKUX PEAKIUN™.

HccnenoBanue TUTIOB (110 COCTaBY U KOJIMYECTBY HCXOIHBIX U 00PA3yIONIUXCSI BEIIECTB) U
MIPU3HAKOB XMMUYECKUX peakiuii. [IpoBeneHne peakiuii HFOHHOTO 0OMeHa, ONpeIesIeHUe CPEIbl
BOJIHBIX PAaCTBOPOB. 3a/IaHKs HA COCTABJICHUE MOHHBIX PEaKIIUi

KonTponbubie paboTsl

Crpoenue BemecTBa U XMMUYECKHE PEaKILInU. 1
CamocrosTenbHas paboTa 00ydaromuxcs a
Paznea 3.
Crtpoenue u
CBOlicTBa 15
HEOPraHHYeCKHX
BeleCTB
Conepkanre y4eOHOTO Marepuaia 6
Tema 3.1. 1. | [Ipeamer Heopranuueckoil xumuu. Knaccuduxanust Heopranuueckux Bemiects. [Ipocteie u
Knaceudpukanmus, CJIOKHBIC BEIIlECTBA.
HOMCHKJIATYpa U (2 | OcHOBHBIE KIACChI CIIOKHBIX BEIIECTB (OKCUJIBI, THAPOKCHUIBLI, KMCIIOTHI, COJIN). B3auMOCBA3b
CTpOCHHE HEOPraHWYECKHMX BEIIECTB. ATperaTHble COCTOSHMS BENIECTBA.
HEOPTraHMYCCKUX 13 | Kpucrammmueckue u amop(HbIE BelecTBa. THITBI KPUCTAILTMIECKUX PEMIETOK (aTOMHa, 4
BCIICCTE MOJIEKYJIsIpHAsl, MOHHAs, METAJUTHYecKas ). 3aBUCUMOCTh (PM3NYECKUX CBOMCTB BEIIECTBA OT TUMA
KPHUCTAJUIMYECKON PEIIETKH.
4. | 3aBUCHUMOCTh XUMHUYECKOW aKTUBHOCTH BEIIECTB OT BUJa XUMUYECKOW CBSA3H U TUTIA
KPUCTAUTNIECKOH pemeTku. [IprauHbl MHOT0OOpa3us BEIIECTB.
JlaboparopHbie pabOTHI -
[TpakTdeckue 3aHITHS
Homenknatypa HeOpraHMueCKUX BEIIECTB: HA3BaHHUE BEIIECTBA UCXOIS U3 UX XUMUYECKON
(bOpMYITBI HITH COCTAaBIICHHE XUMUIECKOH (POPMYITBI HCXOIs U3 HA3BaHUS BEIECTBA IO
mexayHapoanoit (MFOITAK) unu TpuBHaabHON HOMEHKIIATYpe.
Pemrenune nmpakTHuecKux 3aaHui IO KiIacCU(UKAINH, HOMEHKIATYpEe U XUMUYECKUM (opMyIam 2

HEOPTaHMUYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (YrapHBIH ra3, yrieKUCIbIi ra3, aMMHaK, raiieHas
W3BECTh, HETralleHasl U3BECTh, TUTHhEBAs COJA U JAPYTHX): HA3bIBATh U COCTABISATH (YOPMYITBI
XUMHYCCKUX BCHICCTB, OIMPCACIIATE NPUHAIJICIKHOCTD K KJIACCY. WcTounuku xumudyeckou
nHpopMmanuu (cpencts maccoBor nH(Gopmanuu, cetb atepHeT u npyrue). [louck nndopmarun
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10 Ha3BaHUAM, UJIEHTU(PHUKATOPaM, CTPYKTYPHBIM (OpMYyJIaM.

KonTponbubie paboTsl

CamocrosTenbHas paboTa 00ydyaromuxcs

Tema 3.2. ®usuko-| Conmepxkanue y4eOHOTO Marepuala 9
XUMHHCCKHC 11, | Metamibl. O61ue pusnIeckue 1 XUMUIECKUE CBOHCTBA MeTaLI0B. CIIOCOOBI IOy eHHS.
CBOMCTBA 3Ha4YeHNE METAJJIOB M HEMETAJIOB B IIPUPOJIE U KUZHEIEATEIbHOCTH YEJI0OBEKA U OPraHU3MOB. 2
HCOPraHU9CCKUX Koppo3us MeTaoB: BUIBI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJUIOB OT KOPPO3HUH.
BCLICCTB 2. | Hemeramnpl. O0mume Gpuznyeckre 1 XMMUYECKHE CBOMCTBA HEMETAIIOB. THIIMYHBIC CBOMCTBA
HemetaiioB [V— VII rpynn. Knaccuduxanus 1 HoMeHKIaTypa COeIMHEHNN HEMETAJLIOB. 2
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B PUPOJIE.
3. | XuMu4eckre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEHIECTB (OKCHIOB, THAPOKCHIIOB,
KHCIIOT, COJieH | Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX 2
COEJIMHEHMI1, BHICIIMX OKCHJIOB M THJPOKCUIIOB.
JlaGopaTopHbie pabOTHI -
[IpakTuueckue 3aHATUS
CocraBneHrne ypaBHEHUMH XHMMHUYECKUX pEAKIMM € ydyacTHUeM TMPOCTBIX M CIOXHBIX
HEOPraHMYECKHUX BELIECTB: METAJUIOB M HEMETaNIOB; OKCHUIOB METaJUIOB, HEMETAUIOB H
1 aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMYECKMX KHCJIOT, OCHOBAaHUH M aM(OTEpHBIX THAPOKCHUIIOB; 2
HEOPraHWYECKUX COJICH, XapaKTEPU3YIOIINX UX CBOWMCTBA. PelleHre mpakTUKO-OpHUEHTUPOBAHHBIX
TEOPETUYECKUX 3a/laHuil Ha CBOICTBa, COCTaB, IMOJy4yeHHE M 0O€30MacHOe HCIOJIb30BAHUE
BAKHEHININX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOM NESTEIbHOCTH YEJIOBEKA.
KonTtposnbHble paboThl 1
CBOliCTBa HEOPTAHUYECKUX BEILECTB.
CamocTrosTenbHas paboTa 00y4aromUXCs -
Pasnean 4.
Ctpoenue n
CBOMCTBA 24
OpPraHM4YecKuXx
BellecTB
Tema 4.1. Conepxanne y4eOHOro marepHasa 4
Knaccudukanus, IlosiBiieHHE U pa3BUTHE OPIaHUYECKOM XUMHUHU Kak Hayku. [Ipenmer opranndeckoi xumun. Mecrto
CTpPO€HHE U 1. | u3HaueHue OpraHuv4eckor XMMHU B CUCTEME €CTECTBEHHBIX HAYK. 2
HOMCHKJIaTypa XHUMHYECKOE CTPOCHHMEC KaK IOPSJOK COCAUHCHNS aTOMOB B MOJICKYJI€ COIIACHO MX BAJICHTHOCTH.
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OpTraHUYCCKUX
BCIICCTB

OCHOBHBIE TIONOKEHUSI TEOPUHU XHMHUYECKOTO CTPOEHUS OpPraHMYeCKUX coenuHeHud A.M.
ByrnepoBa. YraepoaHblil ckelleT OPraHMYecKOM MOJIEKYJbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT
XUMHUYECKOT0 cTpoeHus: Monekya. M3omepus u uzomepsl. [loHsTHe 0 (GyHKIMOHANBHON TpyMIIe.
Pagukan. IlpuHmumsl  K1accHUKAMM — OPraHMYECKHMX — COCOUHEHHMH.  MexayHapoaHas
HOMEHKJIATypa W MPUHIUIBI HOMEHKJIATYpbl OpraHudeckux coeauHeHui. Ilonstue 006
a30TCOJEPKAIINUX COETMHEHUAX, OMOJIOTMYECKN aKTUBHBIX BEIECTBaX (YIJIEBOAAX, XKHUpax, OenKax
U Ip.), BBICOKOMOJICKYJISIPHBIX COETUHEHUSIX (MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO).

JlaGopaTopHbie paboOTHI

[IpakTueckue 3aHATUA

Homenknarypa opraHn4eckux COeAMHEHUH OTIEIBHBIX KJIAaCCOB (HACBHIIICHHBIE, HEHACHIIICHHBIC 1
apoOMaTHYeCKUe YTIICBOJOPO/BI, CIUPTHI, (PEHOIIBI, ajdbIeTUabl, KETOHBI, KAPOOHOBHIE KHCIOTHI
ap.) CocraBiieHHE TOJIHBIX M COKpAIlEHHBIX CTPYKTYPHBIX (DOpMyJ OpraHMYECKHUX BEILECTB
OTIENBHBIX KJIACCOB, MCIIOJIb3YS MX Ha3BAaHUS [0 CUCTEMATUYECKON U TPUBHAIBHON HOMEHKIIATYpe
(oTHINIeH, auleTHWJIeH, TNUIEepHH, (QeHon, (GopMaibIeruia, yKCycHas KHCIIOTa, TNIMIHH). Pacuers
npoctenniel (opMyiTbl OPraHUIeCKOM MOJISKYJIIBI, UCXOJIs U3 JIEMEHTHOTO cocTana (B %).

KonTponbHbie paboTh

CamocrosTenbHas paboTa 00ydyaromuxcs

Tema 4.2.
CBolicTBa
OpraHUYECKUX
COCIMHEHNH

CogepxaHue yueOHOro MaTepuaia

20

OU3MKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEJMHEHUH OTAEIBbHBIX KJIacCcOB (0COOEHHOCTH
KJIacCU(pUKALMM W HOMEHKJIATypbl BHYTPU KJlacca, TOMOJIOTMYECKUH psii U obmas (opmyna;
u3oMepus; pU3HUECKUe CBOMCTBA; XMMUYECKHE CBOWCTBA; CITOCOOBI IOJTyUEHUS ):

1. | — mpeaenbHBIE YIIIEBOAOPObI (AIKaHBI U LIMKJIOAJIKAaHbl). 'OpeHne MeTaHa Kak OJJUH U3 OCHOBHBIX
HUCTOYHHUKOB TeIUIa B TPOMBIIUIEHHOCTH M ObITy. CBOMCTBa HPUPOIHBIX YIJIEBOJIOPOJIOB,
HAax0’KJICHHE B IIPUPOJIE U TPUMEHEHUE AIKAHOB;

— HCHIPCACIBbHBIC (aHKCHLI, AJIKMHBI " aJ'IKaI[I/ICHBI) U apOMAaTHUYCCKUC YIJICBOAOPOABI. FOPCHI/IC
2. AlCTUIICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOTO IIJIAMCHU JJIsI CBAPKU U PE3KHU MCTAJLJIOB.
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— KHCIIOpOJCoJIepKaIne coeAruHeHusT (CupThl U (EHONBI, KapOOHOBBIE KHUCIOTHI U IPUPHI,
aIbJIETU/Ibl U KETOHBI, JKUPbI, yraeBonbl). IIpakThueckoe mNpUMEHEHUE STHICHIVIMKOJIS,
rinunepuHa, ¢eHorna. [Ipumenenne dopmanpaeruaa, ameranbIeruaa, YKCYCHOH KUCIOTH. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. MOOIINE CBOWCTBA MBIJI— a30TCOJIEPKAIINE COCTUHEHUS
(aMUHBI W aMUHOKHCIIOTHI, O€iKH). BBICOKOMONEKYISpHBIE COCAMHEHUS (CHHTETHYECKHE U
OMOJIOTMYeCKH-aKTUBHBIE). MOHOMEp, MOJMMEp, CTPYKTypHOe 3BeHO. [lonmmmepusanus 3TuieHa
KaK OCHOBHOE HAllPaBJICHUE €TI0 MCIIOJIb30BaHMSL.

I'eneTndeckas CBA3b MEXKy KJIACCAMHU OPTAHUYECKUX COCIUHEHUN.

CBoiicTBa OpPraHMYECKUX COEJUHEHUH OTAEIbHBIX KJIACCOB (TpPUBUAIbHAS M MEXIyHapoaHas
HOMEHKJIAaTypa, XHMMHMUYECKHE CBOICTBa, CIOCOOBI IMOJIy4EHHUs): MpeleibHble (aIKaHbl MU
LIUKJIOAJIKAHbl), HENpeAebHbIe (AIKEHbI, AIKUHBI U AJIKaJJMEeHbl) U apOMaTUYECKHE YIIIEBOAOPOIbI,
cupTel W (HEHONBI, KapOOHOBBIE KHCIOTBI M OS(QUPHI, aIbIETUAbl M KETOHBI, AMHHBI W
aMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIDHBIE COCIMHEHHsA. 3aJaHus Ha COCTaBJICHHE YPABHEHMMU
XUMHUYECKUX PEaKIMN ¢ yJaCTHEM OpraHMYeCKHX BELIECTB HA OCHOBAHUU UX COCTAaBa U CTPOEHHUSI.

JlaGopaTopHbie pabOTHI

HpaKTI/I‘ICCKI/Ie 3aHATHUA

CocraBiieHne cxeM peakluid (B TOM YHUCIE MO MPEJIOKEHHBIM IIeNOYKaM MpeBpalleHuit),
XapaKTepU3yIOIUX XUMHUYECKHE CBOICTBa OpPraHUYECKUX COEAMHEHWH OTIENbHBIX KJacCoB,

1. . .
CHOocOObl WX TIONYyYEHUS W Ha3BaHHE OPraHWYECKUX COEJUHEHMH 10 TPUBHAIBHON WIH
MEXIYHAPOAHONW CUCTEMATHYECKOW HOMEHKIIATYPE.

2. | Pemenne MpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHWN Ha CBOWCTBA OPTraHMYECKHX

COE€IMHEHHUH OTEIbHBIX KJIAaCCOB

KoHTtposnbHble paboThI

CamocrosTenbHas paboTa 00y4aromuxcs

Tema 4.3.
Wnentuduxarus
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHHUE U
MIPUMEHEHUE B

Conepxanue y4eOHOTO marepuala

1.
1.

buooprannueckue coequnenus. [Ipumenenue u 6uoaorudeckas poib

yrieBosoB. OKHCIEHHE YIIIEBOIOB — HCTOUHUK YHEPTUH JKUBBIX Opranu3mMoB. O0nactu
MpUMEHEHUs] aMUHOKUCIOT. [IpeBpaienus 6eaKoB NuIy B opranusme. buonoruueckue
¢bynkuun 6enxoB. buonorunueckue GyHKIUM KUPoB. Posib OpraHnuecKkoil XMMUU B peIIeHUH
po0J1eM NMHUMIEBOH 6E€30aCHOCTH.
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OBITOBOM 1 Ponw oprannveckoit XumMun B pelieHur mMpo0JIeM dHEPTreTHIECKON 0€301acCHOCTH, B

IIPOU3BOICTBEHHOMN Pa3BUTUU MEIULMHBI, CO3JaHUH HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB SHEPIUU
NEeATEIbHOCTH (anmpTepHATUBHBIE UCTOYHUKHU SHEPruu). OnacHOCTb BO3AEHCTBHS HA )KUBbIE OPIaHU3MBI
4eJI0BEeKa OpPTraHUYECKUX BEUIECTB OTJEIBHBIX KJIACCOB (YTIEBOJOPOIbI, CIUPTHI, (DEHOJIHI,

XJIOPOPraHUYCCKUEC IMPOU3BOAHBIC, AJIbACTUABI U ,Z[p.), CMBEICII ITOKA3aTeIid NMpeACIbHO
I[OHYCTHMOﬁ KOHICHTpAIMH.

JlaGopaTopHbie paboOTHI

[IpakTrueckue 3aHATUA

KonTponbHble paboThl

1. | CtpykTypa 1 CBOHCTBa OPraHMYECKUX BEILIECTB.

CamocrosTrenbHas paboTa 00y4aroImUXCs

Pa3nen 5.
Kunernueckue n
TePpMOJAMHAMUYEC

KHe
3aKOHOMEPHOCTH
NpoTeKAHUS
XHMHYECKHX
peaxkuuii

2Tema 5.1 Conepkanre yueOHOTO Marepuaia

Cxopocrts 1. | CxopocTh peakiiuu, ee 3aBUCHMOCTh OT Pa3IMYHBIX (PaKTOPOB: MIPUPOJIBI PEArUPYIONIUX BEIIECTB,
XHMHYICCKHX KOHILEHTPALUU pearupyoniix BEIeCTB, TEMIEPATYPhl U MIJIOLIAJAN PEAKIIUOHHOMN TOBEPXHOCTH.
pcaknuu. TennoBble 3G HEKTh XMMUYECKUX peakIvid. DK30- U SHIOTEPMHUYECKHUE, PEaKLIUH.

XUMHYECKOS 5 T O6patuMocTh peakiuii. XMMUHECKOe PABHOBECHE U €10 CMELIEHHE M0/} ACHCTBHEM PasInIHbIX
paBHOBECHC (GakTOpoB (KOHIIEHTPALMs PEareHTOB WM MPOAYKTOB PEAKIIUH, JABJIEHHE, TEMIIEPATYPA) [Is
2C03/1aHusl ONTUMAJIBHBIX YCJIOBUM MPOTEKaHUs XuMHu4eckux npoueccos. [Ipuanun JlelllaTense.

JlaGopaTopHble pabOThI

[IpakTueckue 3aHATHS

Pemennie npakTUKO-OpUEHTHPOBAHHBIX 33JaHUN Ha aHaAIU3 (PAKTOPOB, BIUSIOIIUX HA U3MEHEHUE
1 | cxopoctu XUMHUYECKON peakIuu, B T.4. C TO3ULHUI 3KOJIOIMYECKH 1L[eI1eco00pa3HOro MOBEACHHS B
" | OBITY W TPYAOBOH JEATEIBHOCTH B IENAX COXPAHEHHMs CBOETO 3[0POBbS M OKpYXarolei
IIPUPOJHOM CPEIBbI.
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PemeHne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHui Ha npumeHeHue npuHuuna Jle-Illatense mis
2. | HAaXOXKJCHMs HAlpaBJIEHUS CMEIEHHUs PABHOBECHsS] XMMUYECKOH peakluu M aHaiu3 (PaKTOpOB,
BIIMAIOIIMX HA CMELIEHUE XUMUYECKOTO PABHOBECHSI.

KoHTtpomnbHbIe paboThI

CamocTtosTenbHas paboTa 00y4aroImUXCs

Pa3neu 6.
PacTBOpbI
Tema 6.1. Copnepxanue yuyeOHOro MmaTepuaia
TonsTue o PactBopenue kak pusuko-xuMudeckuid mporecc. PactBopsl. CriocoObl PUTOTOBIICHHSI PACTBOPOB.
pacTBOpax 1. | PactBopumocTs. MaccoBasi A0Js pPacTBOpPEHHOro BemecTBa. CMBICI IOKa3aTels MPeaeiTbHO
JIONTYCTUMOM KOHIIEHTPAIMH U €r0 UCI0JIb30BaHUE B OLIEHKE SKOJIOIMYECKON OE€30MaCHOCTH.
JlaboparopHbie paboOTHI
[TpakTHueckue 3aHITHS
KonTposnbHable paboTh
CamocrosiTenbHass paboTa 00ydaromIUXCs
Tema 6.2. Conepxxanue y4eOHOTO Marepuaia
HccnenoBanue

CBOICTB pacTBOpOB

[IpaBuiia HKOIOTHYECKH 1E1eCO000Pa3HOTO MOBEACHUS B OBITY U TPYJAOBOM AESITETFHOCTH B IENSIX
1| COXpaHEHNS CBOETO 310POBbA 1 OKpY>Karolllel MPUPOIHON CPe/bl; ONTACHOCTh BO3JCHCTBUS HA

" | xuBBIE Opranu3MBI OMpeeeHHbIX BelecTB. Penienne npakTuKo-OpueHTUPOBAHHBIX PaCYETHBIX
3aJIaHMI Ha PACTBOPHI, UCIIOJIH3YeMbI€ B OBITOBOM M MPON3BOJICTBEHHOMN JESATEIHHOCTH YEJIOBEKA.

JlaGopaTopHbie pabOTHI

[IpakTnueckue 3aHATUA

«IIpuroroBiieHNE PACTBOPOBY.

[IpuroToBneHue pacTBOpPOB 3adaHHONW (MaccoBod, %) KOHIEHTpauuu (C TPAKTHKO-
OPUEHTUPOBAHHBIMHU BOIIPOCAMH) M OIpEIeNieHne Cpelbl BOAHBIX pacTBOpoB. PemeHue 3amau Ha
MIPUTOTOBJIEHUE PACTBOPOB.

KonTponbHbie paboTh

CamocTosTenbHas paboTa 00ydaromUXCs

Pa3zpnen 7.
Xumus B ObITY M
NMPON3BOJCTBEHHO
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# 1esITeIbHOCTH
YyeJI0BeKa
Xumust B ObITy U [Cozmepikanue y4eOHOTO Marepuaia 3
TPOM3BOJICTBEHHOH Hoselimre M0CTHKEHHS XMMHYECKOM HAYKH M XHMHYCCKOW TEXHOJOTHH. PONb XUMHH B
ACATEIILHOCTH 1 00ECIeYCHUN DKOJOTHYUECKOM, IHEPTETHUECKOW U MHIIEBONW O€30MAaCHOCTH, Pa3BUTUU MEIUIMHBI. 3
1CTOBCKa [IpaBuiaa moucKa ¥ aHaAIW3a XUMHYECKOW MH(GOPMALMU M3 Pa3IMYHbIX MCTOYHUKOB (HaydHas H
y4ueOHO-Hay4YHasl JUTEepaTypa, CpeicTBa MaccoBoi nHpopmarmu, cetb HTEpHET).
JlaGopaTopHbie paboOTHI
IIpakTHueckue 3aHATHA
KonTponbHble paboThl -
CamocrosTrenbHas paboTa 00y4aroImIUXCs -
[TpomexyTouHas aTTecTanus 1o AucuuIuinae (audsaver) 6
Bcero 84

J1J1st XapaKTepUCTUKU YPOBHSI OCBOEHUS y4eOHOTO MaTepHraia UCIOIb3YIOTCS CIASAYIOIINe 0003HAYCHUS:

1. — o3HaKoMUTENbHBIN (Y3HABAaHUE paHEEe U3yUYCHHBIX O0BEKTOB, CBOMCTB);

2. — penpoIyKTUBHBIN (BBIMOJHEHUE ACATEIBHOCTHU M0 00pa3ily, MHCTPYKIIUU WUJIH O] PYKOBOJICTBOM )

3. — IPOAYKTUBHBIN (IJITAHUPOBAHUE M CAMOCTOSITEIILHOE BBIMOTHEHHUE IESITEIIbHOCTH, pellIeHNEe TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIN3AIIAN PABOYEM ITPOT'PAMMBI JUCITUTLINHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY 00ecre4eHnI0
Peanu3amus nporpaMmbl TUCIUIUIMHBI TpeOyeT HaIHUUs yueOHOro KaOuHeTa « XUMUSD).

O6opynoBanre y4eOHOTO KaOMHETa « XUMUS:
— TI0CaJ0YHbIE MECTA MO KOJIMYECTBY CTYJCHTOB;
— pabouee MecTO IpenoaBaTes;
— KOMIUIEKT Yy4e€OHO-METOJIUYECKOM JOKyMeHTanuu (y4eOHUKHM U ydeOHbIe
nmocoousi, COOpHUKH 3a/1a4, KAPTOUKHU-3a/IaHUS);
— HasAHBIE MOcoOus (TIaKaThl, CTEH/IbI);
— KOMIUIEKTHI TJAOOPATOPHOTO 000PYI0BAHUS.
Texnuueckue cpeacTa 00ydeHus: kKabuHera « XuMUs»:
KOMIIBIOTEp C  JIMIICH3MOHHBIM  TPOrPaMMHBIM  OOECIeYeHUEM,  TEeJIEBU30D,
BUICO(DUITBMBI, SJIEKTPOHHbBIE YUSOHUKH.

3.2. UndopMaunoHHOe o0ecneyeHue 00yueHusl.
Ilepeyennb PeKOMEHyeMbIX Y4eOHBIX U31aHMH, HNHuTepHer-pecypcos,
JAONOJIHUTEIbHOM JIUTEPaATyPHbI.

OCHOBHBIC HCTOYHUKH:
1. T.E. Pym3utuc. Xumus. 10 kinacc — M., «IIpocemenuey, 2022.
2. I'abpuensu O. C. Xumus. 10 kmace — M., «IIpocsemenuey, 2021,

JIOTIOTHUTENbHBIE UCTOUYHUKHU:

1. Ta6puensa O. C. Xumusa ang npenofaBaTeis: y4eOHO-METOAMYECKoe Tocodue/
O. C.T'abpuensn, I'. T'. JIsicoa — M., 2019.

2. T'abpuensa O. C. HacronmpHas kuura mpemnonasarens xumuu: 10 xmacc/ O. C.
I"a6puensn, I'. T'. JIsicosa, 1. I'. Octpoymor — M., 2019.

3. lN'abpuensa O. C. HactonbHas kHura npemnogasaresist xumuu: 11 kinacc B 2 yactsax/

O. C.T'abpuensn, I'. I'. JIeicoBa, A. I'. BBenenckas — M., 2017.

4. Ky3nenosa H. E. O0yueHnue xumuu Ha ocHOBe MexnpenmerHoi unrerpauuu/ H. E.
Kyznemnora, M. A. [llaranos. — M., 2018.

DJIEKTPOHHBIE PECYPCHI:
1. http://www.lbz.ru/files/5814/ - mabopaTopus 3HaAHUIA;

2. http://school-collection.edu.ru— Enunas komieknus nudpoBbIX 00pa30BaTeIbHBIX

PECYPCOB, T]Ie TIPEICTABIICH MTUPOKHUI BEIOODP SJIEKTPOHHBIX TTOCOOUIA;
3. http://www.fcior.edu.ru - caidt gpenepaabHOro IEHTpa HHPOPMAIIMOHHBIX
oOpa3zoBarenbHbIX pecypcoB (OLIOP)
4. http://www.ict.edu.ru/catalog/ - UKT TexHomoruu B 00pa3oBaHuu;
http://eor-np.ru/- snekTpoHHBIC 00pPa30BATEIBHBIC PECYPCHI ;

o

6. http:www.int.ru — ceTb TBOPUYECKUX yUUTEICH;
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4. KOHTPO.Ib Y OIIEHKA PE3YJBbTATOB OCBOEHUS YYEBHOM

JANCHUITJIINHBI
Koutpoir u omeHka pe3yibTaToB

IMPCIIoAaBaTCJICM B IIPOLCCCC IIPOBCACHUSA IIPAKTUYCCKUX 3aHSATUM H J'Ia60paTOpHLIX
pa60T, TCCTUPOBAHWA, A TaAKKC BBIIOJIHCHUA O6y‘-IaIOH_[I/IMI/IC$I WHAWBUAYaAJIbHBIX

3aJJaHUi, IPOEKTOB, UCCIIEIOBAHUI.
HUToroBsiM KOHTpOJIEM
auddepeHIPOBAHHbBIN 3a4erT.

OCBOCHMU

OCBOCHHA  JUCHHIIIMHBI

06Y‘—I&IOH.IHMHC$I JUCITUITIIMHBI

PesyabTaTsl 00yyeHus
(ocBOEHHBIEC YMEHHUS1, YCBOCHHbIC 3HAHMA)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHst

yYMeHHus:

- TPUBOAWTH TPUMEPHI DIKCIECPHUMEHTOB U
HaOMIONEeHU, OOOCHOBBLIBAIOIINX:
MOJICKYJISIPHOE CTPOCHHE

aTOMHO-
BEILECTBA,
HEOOPaTUMOCTh MPOIIECCOB,
3aBUCUMOCTB CBOMCTB BEIIECTBA OT CTPYKTYPbI
MOJICKYJI, 3aBUCUMOCTh CKOPOCTH XHMHYECKOI

TCIIJIOBBIX

peakuMu OT TEMIIEPATYpPhl M KaTaju3aTOpOB,
KJIETOYHOE CTPOCHHE JKHUBBIX OpPraHHU3MOB,
pons JIHK kak HocuTens HacieacTBEHHOU
nH(pOpMAIIUK, DBOJIOIUIO JKUBOW IPHUPOIBI,
BJIUSIHUE YyeJaoBeKa

ACATCIIBHOCTHU Ha

9KOCHUCTEMEI,

Texymiuii KOHTPOIb B hopme:
- MOJITOTOBKH JIOKJIA/IOB, pedepaToB;
- paboThI ¢ yUeOHUKOM U OITOPHBIMU
KOHCIICKTaMH.

- OOBSICHATDH NMPUKIIATHOE 3HAUCHUE
BaYKHEHIINX JOCTHKEHHUH B 00J1aCTH
€CTECTBEHHBIX HAYK JUIS: MOJTyYECHUS
CUHTETHYECKUX MATEPHUAJIOB C 33 laHHBIMU
CBOMCTBaMH, CO3IaHUs OMOTEXHOJIOT U,
nedeHus WH(EKIIMOHHBIX 3a00JIeBaHu,
OXPaHbl OKPYXKAIOIIEH CPEBI;

Texkymuii KOHTpoIb B (hopme:

—  3alUTHI Ja00PAaTOPHBIX padoT;

— pelieHus 3ajaad,

—  paboThl CO CIPaBOYHOM JTUTEPATYpOil.

- BbIJIBUI'aTb TUITIOTE3bI U IpCJiaraTtb IMyTHU UX
IMPOBEPKU U A€JIaThb BBIBOJALI HA OCHOBEC
OKCIICPUMCHTAJIBHBIX JTaHHBIX,
MpEACTAaBJICHHBIX B BUIC rpa(bmca, Ta6J'II/II_U>I
HJIN IxarpamMmabl;

Texkymuit KOHTpoIb B hopme:

— permieHus 3aj1ad.

—  3aIUTHI Ta00OPaTOPHBIX padoT;

— TECTUPOBAHMS;

—  3aIIUTHl MHAWBUIYAIBHBIX 33aHUN

- paboTaTh C €CTECTBEHHO-HAYYHOM
uHpopMaluen, corepKaliencs: B CooOIEeHHIX
CMMU, uHTEpHET - pecypcax, Hay4HO-
MOMYJISIPHOM JIUTEPATYpE;

Texymuii KOHTPOIb B popme:
- pelleHus 3a1ady,
- paboThI CO CIIPABOYHOM JIUTEPATYPOH.
- TECTUPOBAHUS;
- 3aIIWATHl UHAVUBUAYAJIBHBIX 3aJaHUI

- UCIIOJIb30BAaTh HpI/IO6peTéHHLIC 3HaHHUA U
YMCHHA B HpaKTH‘{eCKOﬁ Y TIOBCEIHEBHOM

Texymuii KOHTPOIIb B popme:
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KU3HU JJISL: dSHEprocOepexeHus, 0€30macHOro
HCIIOJIb30BAaHUS MATEPUATIOB U XUMHUECKHUX
BEIIECTB B OBITY, MPOPUIAKTHKU
MH(EKIMOHHBIX 3a00JIeBaHUH, HUKOTHHOBOM,
AJIKOT'0JIbHOM ¥ HAPKOTHUYECKOM
3aBUCHMOCTEH, OCO3HAHHBIX JTUYHBIX
JICUCTBUI 110 OXPAHE OKPYKAIOIIEH CPEIbI.

- TECTUPOBaHU,
- paboTBl C OMOPHBIMH KOHCIIEKTaMHU H
CIIPaBOYHOU JIUTEPATYPOIA.

3HAHMA:

- CMBICJI MOHSTHI: €CTeCTBEHHOHAY4HbIN | POpPMbI KOHTPOJIS O0OyUEHUS:
MeTo  no3HaHus, CojJHeuHas  CHCTEMA, —  YCTHBIH OIIpOC;
TaJIAKTHKA, IIEPUOIUYECKUI 3aKOH, — TECTUPOBAHHUE;
XUMUYECKasd CBs3b, XMMHMYECKas peaxkuus, — 3ammra pedepara;
MaKpOMOJIEKYJIa, 0eJoK, KaTajau3arop, — pelueHue 3anad
(hepMmeHT;

- BKJIQJI BEIMKUX YYEHBIX B (hOpMHUpOBaHHE
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI
Mupa.

®opMBbI KOHTPOJISI 00YUECHHUS:
—  YCTHBIH OIIpOC;
— AKTHUBHOCTH HaA 3aHATUAX (IIOHOJIHGHI/IFI
K OTB€TaM COKYPCHUKOB 1 T.H.);
— 3ammTa pedepara

- THTUCHUYCCKUEC HOPMBI, Tpe60BaHI/I$I n
IIpaBujia COXpAaHCHUA U YKPCIUJICHUSA 300POBb
Ha pa3/IMYHbIX 3TallaX OHTOI'CHC3a

®opMbI KOHTPOJISE O0yUEHHUS:
—  YCTHBIH OIpoOC;
— AKTHBHOCTb Ha 3aHATHSIX ;
— TECTUPOBAHHUE;
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