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1. Pe3yabTaTsl 00y4eHnusi, peraiamentTuposaniubie ®I'OC COO

Copnepxanue o011e00pa30BaTeNbHON JUCIMILIMHBI «XUMHsD) HApaBICHO Ha
JOCTH)KEHUE BCEX JIMYHOCTHBIX PE3YyJIbTaTOB OOYUEHUS, PErIaMeHTHPOBAHHBIX
®I'OC COO u ¢ yuyeToM MPUMEPHON OCHOBHOW 00pa30oBaTENIbHOM MpOrpamMmon
cpennero obmero oopazosanus ([IOOIT COO) u ob6mme kommerennuu: OK 1, OK

2,0K 4, 0K 7.
JIMYHOCTHBIE pE3yJIBTATHI OTPAXKAIOT:
Koawi I[lnanupyemMble pe3yabTaThbl OCBOCHHS JUCHUIIMHBI BKJIKYAIOT:
pe3yJbTaToB
JIP 04 [IposBisitomnii ¥ JEMOHCTPUPYIOIIUM yBaXX€HHE K TPYAY YEIOBEKa,

OCO3HAIOIIMK LEHHOCTh COOCTBEHHOTO Tpyda W Tpyda APYrHX JIIOJICH.
DKOHOMHYECKH aKTHUBHBIN, OPUEHTHUPOBAHHBIA Ha OCO3HAHHBIN BHIOODP chepbl
npoeCCHOHATBHON NEATENIFHOCTH C yYETOM JIMYHBIX JKU3HEHHBIX IUIAHOB,
noTpeOHOCTel CBOEHl CeMbH, POCCUICKOTO oOmiecTBa. Bripaxarommit
OCO3HAHHYIO TOTOBHOCTH K TOJIYYE€HUIO TPO(PECCHOHATBHOTO 00pa3oBaHus, K

HEIMPEPHIBHOMY 00pa3oBaHUIO
B TEYEHHE JKU3HM  J[eMOHCTpUpPYIOIIUMI  NO3UTHUBHOE  OTHOLICHHE
K PEryIMpPOBAHUIO TPYJIOBBIX OTHOLIEHUH. OpueHTUPOBAHHBIN

Ha camMooOpa3oBaHME M NPOPECCHOHATBHYIO MEPENOJArOTOBKY B YCIOBHSIX
CMEHbI TEXHOJOTMYECKOI0 YKJIaJa U COMYTCTBYIOIIMX COLUAIbHBIX MEPEMEH.
Crpemsimuiics K (GOPMUPOBAHHIO B CETEBOW cpele JUYHOCTHO U
pohecCHOHAbHOTO KOHCTPYKTHUBHOTO «IIM(POBOTO CIEAa

JIP 13 JlemoHCTpHpyONMii ymMeHne 3((EeKTHBHO B3aMMOJCHCTBOBATH B KOMAaH/IE,
BECTHU JMAJIOT, B TOM YHCJIE C UCIOJIb30BAHNUE CPEICTB KOMMYHUKALIMH
JIP 14 JleMOHCTpUpYIOIIMK HaBBIKM aHaIW3a M MHTEpHpeTanud HHQOpMaluu u3

PA3JIMIHBIX UCTOYHUKOB C YICTOM HOPMATUBHO-IIPABOBBIX HOPM

B pamkax nporpamMmbl yaeOHOM JTUCIUILIMHBI 00YYarOIIMMHCS OCBAUBAIOTCS
JUYHOCTHBIC, METAIlPSJAMETHBIC M IPECAMETHBIC PEe3yJbTaThl B COOTBETCTBHH C
tpedoBanusmu OI'OC cpennero obiiero oopa3oBaHusI.

Kox v HaumeHOBaHUE [TmaHUpyeMbIe pe3yIbTaThl OCBOCHUS AUCITUTLTHHEI

hopMupyeMbIX Oo6mue HucnummHapusie ([IpeqmerHbie)
KOMIETEHIUH

OK 07 ConeiictBoBath| B 00nactu 3K0JIOTHYECKOTO BOCIIUTAHUS: - chopMHPOBATh MPEACTABICHHUS: O XHMUICCKOM
coxpaHeHHIO okpyxatomieli| ChopMHUPOBAaHHOCTE IKOJIOTHICCKOHKYIIBTYPHI, | COCTABIIAIONICH ECTECTBCHHOHAYYHOW KapTHHEI
cpepl, MOHUMAaHHe BIIMSTHAS COLMAIILHO- | MUPA, POJIM XUMHUH B TIO3HAHUH SIBJICHUU PUPOIBI,
pecypcochepexeHutio, SKOHOMHYECKUX TPOIIECCOB HA COCTOSIHHE | B ()OPMHPOBAHUHM MBIIUICHUS ¥ KYJIBTYPHI
MIPUMEHSTh 3HAHUS 00 NPUPOAHON M COUMAIBLHOW CPEIbl, OCO3HAHUE | JIMYHOCTH, €¢ (PYHKIMOHAIBHOW TI'PaMOTHOCTH,
M3MEHCHHHU KJIMMAaTa, MI00ANBHOTO  XapakTepa  OKOJOTMYECKHX | HEOOXOMMMOU IS PELICHHS MPAKTHICCKUX 3a71a4 U

MIPHUHITUITEI OEPEIKITUBOTO mpoOyieM; TUTAaHUPOBAaHWE W OCYIIECTBICHHE | DKOJOTHYECKH OOOCHOBAHHOTO OTHONIICHHUS K
MIPOU3BOJICTBA, Y(P(EKTHBHO| NEHUCTBUII B OKPYJXKAIOIIEH Cpele Ha OCHOBE | CBOEMY 3I0POBBIO M MPUPOIHOU CPEIIE;
JIeHiCTBOBAaTh B 3HAHUS ~ IeJeH  YCTOWYMBOrO  Pas3BUTHS | yMETh  COONMIONATh  MpaBHia  JKOJOTHYCCKU
Ype3BbIYANHBIX CUTYaIUsAX | YeIOBEYECTBa, 1eJIeco00pa3HOro MOBEACHUS B OBITY U TPYIOBOI
YMEHHE TPOTHO3MPOBATh HEONArONPHUATHBIC | JCSITEILHOCTH B IEIIX COXPAHCHUSI CBOCTO 370POBBSI
9KOJIOTMYECKUE TIOCIE/ICTBUS MIPEANPUHUMAEMBIX | U OKpYXalollel MNpUpOAHON cpelbl; yYUTHIBATDH
JIUCTBUH, NpeAoTBpalllaTh HX; PaCUIMPEHUE | ONMACHOCTb BO3JEWUCTBUS Ha >KUBbIE OPraHHU3MbI
OIIbITa JIeSITeILHOCTH 9KOJIOTHUECKOW | OMPEJENICHHbIX  BEMIECTB, TOHHMAas  CMBICI
HaNpaBJIEHHOCTH; OBJIAJICHUE HaBBIKAMU | TIOKa3aTelis MpeleIbHON  JIOMyCTUMOMN
y4eOHO- HCCICIOBATEIILCKON, TMPOSKTHOW | | KOHIICHTPAIIHH;

COLIMATBLHOMN JICSITCIIFHOCTH;
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OK 01. Bei0uparts criocoOb!
pelueHus 3aaa4
po¢eCCHOHATBHOM
JESATEIBHOCTH
OPUMEHHUTEIBHO

K Pa3IMYHBIM KOHTEKCTaM

B yactu Tpy10BOTO BOCIUTAHUS:

- TOTOBHOCTH K TPYAY, OCO3HaHHE IIEHHOCTH
MacTepcTBa, TPy IOIooHe;

- TOTOBHOCTh K aKTHBHOH J€ATEIBHOCTH
TEXHOJIOTHIECKOUN u COLIMAJIbHOM
HAIPABICHHOCTH, CIOCOOHOCTh WHUIMHPOBATH,
IUTAHUPOBATh U CAMOCTOSTCIHHO BBIMOJHATH
TaKyo eATeIbHOCTD;

- HHTepec K Ppa3IUYHBIM chepam
npodeccroHaNbHOHN AESTeIbHOCTH,
OBnajsieHne  yHUBEPCAJIbHBIMH  Y4COHBIMH

[I03HABATELHBIMY JEHCTBUAMU:

a) 0a30BbIC JIOTUYCCKHE ACHCTBUS:

- CaMOCTOSTEIBHO (hopmynupoBaTh U
aKTyaJM3UpOBaTh MpodiIeMy, paccMaTpUBaTh ee
BCECTOPOHHE;

- YCTAHAaBJIMBATh CYIICCTBEHHBIN MPU3HAK HIIH
OCHOBaHHMs JIsl CPAaBHEHHMS, KJIACCUPUKALINN U
0000111EH N,

- OmpeensaTh IIeTH JCSITEIBHOCTH, 3a/aBaTh
mapaMeTphl U KPUTEPUH WX JTOCTHIKCHHS;

- BBIBJISITh 3aKOHOMEPHOCTH U TMPOTHBOPCUHS
B PacCMaTPHBACMBIX SIBICHUSX;

- BHOCHTh KOPPEKTHBbI B JCATECIBHOCTb,
OIICHUBATh COOTBETCTBUC PE3YJIBTATOB LICIISIM,
MOCJIC/ICTBUI JICSITETbHOCTH;

- pa3BHBaTh KPCATUBHOC MBIIUICHHE
PEILICHUHN YKU3HEHHBIX MPOOIIeM

0) 0a30BBIC HCCIIEIOBATEIBCKUE ICHCTBUS

- BJAJICTh HABBIKAMHU Y4eOHO-HUCCIIEI0BATEILCKON
M TPOSKTHOW  JEATeNIbHOCTH, HABBIKAMH
pasperieHus mpooIem;

- BBUIBJISITH IPUYUHHO-CIIC/ICTBEHHBIE CBSI3H H
aKTYaITM3UPOBATh 3a/1a4y, BHIIBUIATh TUIIOTE3Y €€
pelieHus,

- HAXOJHUTh APTYMEHTHI IS JIOKA3aTe/IbCTBA CBOUX
YTBEPIKICHHUM, 3a1aBaTh MapaMETPbl U KPUTEPHU

npu

pereHus;
- aQHAIM3MPOBAaTh  IOJY4YEHHBIE B  XOJ€
pelIeHusT 3aJaud  Pe3yNbTaThl, KPUTHYECKH

OLICHUBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH
W3MEHEHUSI B HOBBIX YCIIOBUSIX;

- yMmeTh MEPEHOCUTD 3HAHUSA B
MO3HABATENILHYI0 M MPAKTHYECKYI0 001acTu
KUBHCACATCIbHOCTH,

- yYMETb MHTETPUPOBATH 3HAHUSA W3 Pa3HBIX
HpeIMETHBIX 00TacTel;

- BBIIABHUTI'AThb HOBBIC uaeu,
OpI/IFI/IHaJ'II)HBIe noaxonabl 1 pemeHI/m;
- CIIOCOOHOCTh HX HCIIOJIL30BAHUS B
TIO3HABATEILHON U COMATILHOM IMPAKTUKE

Ipeiarath

- BJIAJIETh CUCTEMOM XMMUYECKUX 3HAHUH, KOTOpast
BKJIIOYAET: OCHOBOTIOJIATAIOLIHE MOHATHUS
(XMMUYECKHH  3JIEMEHT, aToM, JJIEKTPOHHAS
oboiouka aroma, s-, p-, d-3JeKTpOHHBIE OPOHTATH
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTB,
3EKTPOOTPHULATENILHOCTh, CTEMEHb OKHCIECHHS,
XUMHYECKasd CBs3b, MOIb, MOJIIPHAs Macca,
MOJISIPHBIH 00BeM, YTIEPOAHBII CKEJIET,
(yHKIMOHANbHAsT TPYyINNa, pajuKall, H30MepHs,
H30MEphl, TOMOJIOTHUECKUH psJ, TOMOJOTIH,
YIJIE€BOAOPOABI, KHUCIOPOJA- U a30TCOAEpKaIlue
COE/IMHEHUsI, OMOJIOTMYECKN aKTHBHBIC BEILECTBA
(yrneBonsl, >KHpBI, OEJKH), MOHOMEp, IIOJUMED,
CTPYKTYpPHOE€  3B€HO,  BBICOKOMOJIEKYJISIPHBIE
COCIVHEHUs, KPUCTAJUIMYECKas PEHIeTKa, THIIbI
XUMHYECKHX peaxmii (oxucIHTENBHO-
BOCCTAHOBHTEIIBHBIE, 3K30- U JHIOTEPMUYECKHE,
peaxiuu HOHHOTO oOMeHa), pacTBop,
ANIEKTPOIIUTHI, HEAIEKTPOIUTSI, AIEKTPOIUTHYECKAS
JUCCOLMANysi, OKHCIHTENb, BOCCTAaHOBHTEIID,
CKOPOCTh XHMHYECKOH pEaKklHu, XHMHYECKOe
paBHOBecHe), TEOpPUHM U  3aKOHBI  (Teopus
XMUMHYECKOTO CTPOCHMSI OPIaHMYECKUX BEIIEeCTB
AM. DbytnepoBa, Teopus 3IEKTPOIUTHIECKOMN
Juccouuanuy, —nepuonuueckuit  3akon  J.U.
MeHzeneeBa, 3aKOH  COXPaHEGHHS ~ Macchl),
3aKOHOMEPHOCTH, CHUMBOIMYECKUI S3BIK XUMHH,
(haKTOJIOTHIECKHE CBEACHHS O CBOHCTBAX, COCTABE,
MOTy4YeHUH W OE30MacCHOM  HCIIOJIb30BAHHUH
BAOXHEHIIMX HEOPraHWYECKUX U OPraHMYECKHX
BEIIECTB B OBITY M INPAaKTHYECKOH NESITEIbHOCTH
YEJIOBEKA;

- yMeTh BBIABIATH XapaKTepHbIE NPU3HAKU U
U3YYEHHBIX MOHITHH, IPUMEHSTh COOTBETCTBYIOIIHE
MNOHATHS TIPH OIMCAHWU CTPOCHHUS U CBOWCTB
HEOPraHWYEeCKHX M OPraHWYEeCKHX BEIIECTB M UX
TPEBPAIIEHNH; BBISBIIATH B3aUMOCBSI3b XHUMHYECKUX
3HaHUIl C NOHATHAMH U NPEACTABICHUSIMH APYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb HCIOJIb30BATh HAMMEHOBAHUS XUMUYECKUX
COEIMHEHNH MEXyHapOJAHOTO coro3a
TEOPETUYECKO WM  NPUKIAJHOM XUMHUM U
TpUBHANbHBIE HAa3BaHUS BaKHEHIINX BEIIECTB
(aTHmneH, aIleTUJICH, TJINIEPHH, ¢enou,
(dbopmanpaeru], YKCycHas KHCJIOTa, TIJIMILUH,
yrapHbli ra3, yriIeKHCIbIHd ra3, aMMHaK, ramieHas
W3BECTh, HETralleHas W3BECTh, IHUTHEBAs cola U
JIPYTUX), COCTABIATH (POPMYITBI HEOPTAaHMUECKUX U
OpPraHUYECKUX BEUIECTB, YPaBHEHUS XUMUYECKHX
peakuuif, OOBSACHATH MX CMBICI; ITOJTBEPKAATH
XapaKTepHble XMMUYECKHE CBOICTBAa BEIIECTB
COOTBETCTBYIOIIUMH IKCIIEPUMEHTAMU U 3aIHCAMU
YPaBHEHMI XUMHYECKHUX PEAKIIUT;

- yMeThb  yCTaHaBJIMBaTb  HPUHAIIEKHOCTH
M3YYEHHBIX HEOPTaHMYECKUX W OPTraHMYECKHX
BEIIECTB K ONPEAETICHHBIM KJIACCAM M TPYIIam
COCIMHEHNH, XapaKTepu30BaTh HX COCTAaB W
BAKHEHIIME  CBOWCTBA;  ONpPENENATh  BHUJbI
XUMHYECKUX CBsi3e  (KOBaJieHTHasi, WOHHAf,
MeTauIndecKas, BOJIOPOJIHAS), THIIBL
KPUCTaNINIECKUX peleTox BEIIECTB;
KIIaCCHU(UIIPOBATh XUMHIECKUE PEaKIHN;




cpOpMHPOBATh MPEACTABICHUS: O MAaTCPHAILHOM
€IIMHCTBE MHUPA, 3aKOHOMEPHOCTSIX M MO3HABACMOCTH
SIBIICHUH TPHUPOABI; O MECTE M 3HAYCHWU XUMHH B
CHCTEME €eCTECTBEHHBIX HayK H €€ POl B
obecrieueHn YCTOWMYUBOTO pa3BUTHSA
YeJIOBEYECTBA: B pelIeHIH mpobiemMm
SKOJIOTMUYECKOM, DJHEPreTHYECKOM U NUILEBOH
0e30MacHOCTH, B PAa3BUTHU MEIHWIWHBI, CO3TaHUI
HOBBIX MAaTEpPHAaJIOB, HOBBIX MCTOYHHKOB YHECPTHH,
B obecreueHnn paIMOHATEHOTO
MIPHUPOIOTIOIH30BAHUS, B (dhopmMupoBaHUU
MHPOBO33PCHHUS M OOILICH KyJIBTYyphl YEIOBEKa, a
TaKKe DKOJIOTHYECKH 00OCHOBAHHOI'O OTHOLIEHUS K
CBOEMY 37I0pPOBBIO U IPUPOTHOM Cpe/Ie;

- yMeTh TPOBOAWTH PACUYETHl IO XHUMHUYECKUM
(dbopMynaM U ypaBHEHUSIM XHUMUYECKUAX PEaKITHil C
HCTIOJNBb30BaHuEeM (M3UYECKUX BEIHYHH (MAaccCHl,
o0beMa rasos, KOJIMYECTBA BEIIECTBA);
HCIOJIB30BaTh CUCTEMHBIE XUMHUYECKUE 3HAHUS IS
MIPUHATHS PEUICHUH B KOHKPETHBIX >KU3HCHHBIX
chyauHax, CBs3aHHBIX C BCIIIECCTBAMU U UX
TIPUMEHCHHEM.

OK 02. Hcnonb3oBarh
COBPEMCHHBIC  CpEICTBa

NOMCKA,  aHaum3a |
HHTEPIPETaLHH
HHPOPMAITIH, u
UH(POPMALMOHHBIC
TEXHOJIOTUH JUIS
BBITIOJTHEHHSA 3az1aq
npo¢eCCHOHATIBHOM
JIeSITEIbHOCTH

B 0o0nacTy 1ieHHOCTH HayYHOTO TIO3HAHUSL:

- c(hOpMHUPOBAHHOCTD MHPOBO33pEHHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HayKd M OOIIECTBEHHOM ITPAKTHKH,
OCHOBaHHOTO Ha Jasore KYJIBTYP,
CIIOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MECTA B
MOJNUKYIBTYPHOM MHPE;

- COBEpPIICHCTBOBAHHUE SI3BIKOBOM u
YUTATEJILCKOW  KYJIBTYPhl ~ KaKk  CpeIcTBa
B3aUMOJICHCTBUSI MEXAY JIIOJBMH U TO3HAHHS
MHpa;

- OCO3HAHHE IIEHHOCTH HAyYHOW JESTEIILHOCTH,
TOTOBHOCTh ~ OCYIIECTBJIATH IPOCKTHYIO H
HCCIIeIOBATETIECKYIO JeSITENIEHOCTD
WHJIMBHYaJIbHO U B TPYIIIIE;

OgilajieHHe  YHUBEPCAIbHBIMH  y4eOHBIMHU
TM03HABATENbHBIMU ICHCTBUMU:

a) pabota c nHpopManueit:
- BJIQJIETh HAaBBIKAMU ITOJydeHUs] nHpopMannu
U3 UCTOYHHMKOB PA3HBIX TUIIOB, CAMOCTOSTEIHEHO
OCYIIECTBIISITh NTOUCK, aHAJIN3, CHCTEMATH3AIUI0
U UHTEpIpETalui0 WH(pOpMALUU Pa3IHuYHBIX
BUJIOB 1 (DOPM TIPEZICTABIICHUST,

- CcO371aBaTh TEKCTHI B Pa3JIMYHBIX (hOpMaTax C
y4eTOM Ha3HaueHHs MHGOPMALMH W LIEIeBOU
ayJAMTOPHH, BBHIOWpaAs ONTHMAaIbHYIO (opMy
IPE/CTaBIICHHUS U BU3yaJIM3alHy;

- OILICHHBaTh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uH(opMaluK, ee COOTBETCTBUE IPABOBBIM M
MOpPAaJIBHO-3TUYECKUM HOPMaM;

UCIIONIb30BaTh CPEJCTBA MH(OPMAIMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUH

KOTrHUTHBHBIX, KOMMYHHKATHUBHBIX u
OpraHM3allMOHHBIX 3aJa4 C CO6J'IIOZ[CHI/ICM
Tpe60BaHHI7[ OPTrOHOMMKH, TCXHUKHU

0€30MacHOCTH, T'MI'MEHBI, pecypcocOepekeHusl,
IIpaBOBBIX u OTUYCCKHUX HOPM, HOpM
MHPOPMAIMOHHOK 0€30MaCHOCTH;

- BJIaICTh HAaBBIKaMH pacCliO3HABaHUA H
3aIUTHl HHOPMANU, HHOOPMAIIMOHHOM

- yMeTh IUIAHUPOBATh M BBINOJIHATE XUMHYECKHH
SKCTIEpUMEHT  (TIpeBpamieHUs]  OpPraHWYECcKHX
BEIIECTB IIPH HarpeBaHMH, ITOJydCHUE STHICHA U
N3y4YEeHUE €r0 CBOMCTB, KAYECTBCHHBIC PEAKIIUH Ha
IBJCTUABI, KpaxMal, YKCYCHYIO  KHCIOTY;
JeHaTypanusi OCIKOB NPH HAarpeBaHHM, LBETHBIC
peakiuu OeNKOB; NPOBOAUTH PEAKIMM HOHHOIO
oOMeHa, ONpeJessATh Cpely BOAHBIX PacTBOPOB,
KaueCTBEHHBIE PEaKIMH Ha CyJb(ar-, kKapOoHaT- U
XJIOpU/I-aHUOHBI, Ha KaTHOH aMMOHHS; peIaTh
SKCIIEpUMEHTATIBHBIE 3a7a4uu 1Mo TeMaM "MeTtasr”
u "Hemeramnel") B COOTBETCTBHM C IpaBHIAMH
TEXHUKH 0€30I1acHOCTH TpH  OOpameHun ¢
BEIIECTBAMH M JIAOOpaTOPHBIM 00OPYIOBAHHEM;
TIPEACTABIIST Ppe3yNbTaThI XMMHYECKOTO
JKCTIepUMeHTa B (OpMe 3alucu ypaBHEHHH
COOTBETCTBYIOIIMX pEaKIuid ¥ (HOpMyJTHUpPOBATH
BBIBO/IbI HA OCHOBE 3THX PE3yJIbTaTOB;

- YMETb aHAJIM3UPOBATh XUMHUUECKYIO HH(OPMALHIO,
MOTy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CPE/CTB
MaccoBoii uH(popmauuu, cerb MHTepHeT W
Apyrue);

- yMEThb IPOBOAWTH pacdyeTsl MO XUMHYECKUM
(dbopMynaM M ypaBHEHHSIM XMMHUECKHX PEaKIui C
HCTIOJTb30BaHUEM ¢u3nIecKnx BEJTMYHH,
XapaKTepU3yIOIUX BEIIECTBA C KOJIMIECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOPMAaJIbHBIE YCIIOBHSA)
ra3oB, KOJMYECTBA BEIIECTBA; HCIIOJIB30BAThH
CHCTEMHBIE XMMHUYECKHE 3HAHUS ISl MPUHATHS
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYaIMsIX,
CBSI3aHHBIX C BELIECTBAMU U UX NIPUMEHEHUEM;
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0€30IMaCHOCTH JIMYHOCTH

OK 04 DddexruBHOo
B3aUMO/ICHCTBOBATH 1
paboTaTh B KOJJICKTHBE
U KOMaHJIe

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSATEIIBHOCTHU CaMOOIIPEACIICHUTO,
- OBJIAZICHUEC HaBbBIKaMH y‘~I€6HO-

HCCIIEIOBATENBCKOM, IPOEKTHON U COLMAIbHON
NESTETTPHOCTH; OBJIAJICHUE YHHUBEPCATbHBIMH
KOMMYHHUKATHBHBIMA TCHCTBHUSMH:

0) coBMeCTHas JACSITeILHOCTD:

- MOHMMATh W WKCIIOJB30BATh MPEUMYIIECTBA
KOMAaHHO! M WHAWBUIYAILHOU PabOTHI;

- TPUHHUMATh IIEJH COBMECTHON JCATEIEHOCTH,
OpPTaHU30BBIBATh M KOOPIUHHUPOBATH ACUCTBUS

JIOCTIDKCHHIO: COCTaBIIATH TUIaH JICHCTBHM,
pacmpeneniaTte poIM C  Y4eTOM  MHEHHH
YYaCTHHKOB 00cyXnaTh pe3yIbTaTHI

COBMECTHOH paboTHI;

- KOOPJMHHUPOBaTb W BBHINOJHATH PadOTy B
YCIOBHAX  PEaJbHOT0,  BHUPTYaJIBHOTO H
KOMOMHHUPOBAaHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBJIATHL IMO3UTUBHOEC CTPATCTHUCCKOC
MOBCACHUC B Pa3JINIHbIX CUTyalusx,
MPOSIBJIATE TBOPYECTBO BOOOpaKeHHE, OBITh
MHAMATUBHBIM. OBIaJIcHNEe YHUBEPCATbHBIMH
PETYIATHBHBIMU JICHCTBUAMU:

T) IpUHSATHE ce0sl U APYTUX JIIOACH:

- IPUHAMATh MOTHBBI M apryMEHTBl IPYTHX
moaen pu aHaIu3e pe3ynbpTaToB
JIeSITeTIbHOCTH;

- NpU3HABaTh CBOE MPAaBO M IMPaBO IPYTHX
JIFOJICH Ha OIIMOKU;

- pa3BHBaTh CIIOCOOHOCTh TIOHMMAaTh MHpP C
TIO3UIIMH JIPYTOTO YEeJIOBEKA,;

- YyMETh IJIAaHUPOBATh WU BBIMOJHATh XMUMUYECKHH
SKCHEpUMEHT  (TIPEeBpalleHUs  OPTaHUYECKUX
BEIIECTB IIPH HATPEBaHWH, TOJXyYCHUE ATHICHA H
H3yYeHHE eT0 CBOIMCTB, KaUeCTBEHHBIC PEaKIINU Ha
NBICTUABI, KpaxMal, YKCYCHYI0  KHCIOTY;
JeHaTypanus OeJKOB IPH HAarpeBaHUH, I[BETHEHIE
peaknuy O€JIKOB; TPOBOIAUTH PEAKIUH HOHHOTO
oOMeHa, OmpenessITh Cpely BOIHBIX PAacTBOPOB,
Ka4yeCTBEHHbIC peakuuy Ha cyibdar-, kapOoHat- U
XJIOpU/-aHUOHBI, Ha KaTHOH aMMOHHS; pelaTh
SKCIIEpUMEHTANbHBIEI0 TemaMm "Metamnsl" U
"Hemeramibsl") B COOTBETCTBHUHM C IPaBUJIAMH
TEXHUKH 0€30IacHOCTH Mpu OOpalleHHu C
BEIIECTBaMH W J1abOPaTOPHBIM 00O0pPYIOBaHHEM;
MIPEICTABIIATD pe3yIBTATHI XUMHYECKOTO
JKCIepuMeHTa B (opme 3ammcu  ypaBHEHHI
COOTBETCTBYIOIINX peaknuii u (HopMyIHpOBaThH
BEIBOJIBI HA OCHOBE 9THX PE3yIbTaTOB

MK 1.1 YMeTh aHANM3UPOBaTh TPEOOBAHUS TEXHUYECKOTrO| - - YMETh YUTaTh 13, HHCTPYKIMH, METOAUYECKHUE
3a/1aHUA. pEeKOMEHAAINH npu BBITIOJTHEHHY]|
3HaTh  HOMEHKJIATypy  HEOPTraHHYeCKuX U n1abopPaTOPHBIX, NpaKTUICCKUX 3aJaHul,
OpraHMYEeCKUX BEIECTB; TPeOOBAaHMS OXpaHbl pelIeHne MpakTHKO-OPUEHTHPOBAHHBIX 3aJaHUN
TpynHa, MOYAPHOM, [IPOMBIIIIJIEHHOH, 1 KeHCOoB
9KOJIOTMUYECKOI Oe30macHoCTH
K 1.2 YMmers: - yMeTb  HCIOJNB30BaTb  HAaUMECHOBAHHS
- ICIIOJIL30BAaTh METOBI ¥ IPUEMBI (POPMATM3AINHN | XMUMHYECKMX COCIMHEHUH  MEXIyHapOIHOTO
3a/1a4; COI03a TEOPETUYECKON W NPHKIaJHON XUMHUHM U
- WUCHONB30BaTh ~ METOABI M TIPHEMBI | TPUBHAJbHBIEC Ha3BaHMS Ba)KHEHIINX BEIECTB;

QJITOPUTMH3ALMH ITOCTABJICHHBIX 3a/1a4;
- HCIIONIb30BAaTh MPOTrpaMMHbIC TPOIAYKTHI JUIS
rpaduyecKoro 0TOOpaKEeHHUsI aJrOPUTMOB;

- YMCHHE YCTaHABIMBATh CBA3H MEXKIY
CTPOCHHUEM aTOMOB U MOJICKYJT K X CBOﬁCTBaMPI;
- yYMEHHE pelarh IPaKTHKO-OPUEHTHPOBAHHEIE
3a1a4Yu ¢ TPHUMEHCHHEM 3HaAHUH AJITOPUTMOB
pelieHust;
-  YMEHHUE COCTaBJIATH aAJIIOPHUTMBI
TEOPETHYECKNX U NMPAKTHIECKUX 3a/1a4;
- yMEHHE TMPaBWIBLHO O(OPMIATH OTYETHl O
BBITIOJTHEHNH JIA00PATOPHBIX paboT;
- 3HaHWE ¥ YMEHHE MIOCTPOCHUS JIOTUYECKHX CXEM,
TIOKa3bIBAIOIINX B3aMMOCBSI3H MEXIY KIIacCaMH
BEIIECTB, MEXJIy CTPOCHHEM M CBOICTBaMHu,
MEXIy CBOWCTBAMH M crocobamu (00macTsmm)
NPUMEHEHUA C HCIIOJIb30BAHHUEM TIPOTrpaMMHBIX
TIPOIYKTOB ISl TPpaUueCKOTO OTOOPAKEHHUS;

- NPUMEHATH CTaHJAPTHBIE AITOPUTMBEI B

pereHus

COOTBCTCTBYIOI]

- yMeTb YCTaHaBIMBAaTh MPUHAMIEIKHOCTH
HU3YYEHHBIX HEOPraHMYECKUX U OPraHUYEeCKUX
BELLECTB K OIpEAeJeHHbIM KjlaccaM U TpyIiaM
COEIMHEHMIl, XapaKTepu3oBaTh HX COCTaB U
Ba)KHEHIITNE CBOMCTBA;

- BJIAJIETh CHUCTEMON XMMHYECKHUX 3HAHUH
(XMMUYEeCKUH DJIEMEHT, aTOM, WOH, MOJIEKyJIa,
BaJICHTHOCTD, 3JIeKTPOOTPULIATEIBHOCTb,
(yHKIIMOHANIEHASL TPYMIA, PaauKall, H30MepHs,
HU30MEpBl, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BE€HO, KpUCTaJNIM4ecKas  pelleTKa, THUIIbI
XUMHUYECKUX PEakUud, pacTBOp, IJICKTPOJIMTHI,
HEIJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAS
IHUCCOIMALNS, OKHCIUTEIb, BOCCTAaHOBUTEID,
CKOPOCTh XMMMYECKOH peaklHuH, XUMHYECKoe
paBHOBecHE), TEOpHUH u 3aKOHBI,
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XWMUWH,
(akToNOrMUECKNEe CBEACHHS O CBOMCTBaXx,
COCTaBe, TOJTyYEHU U u 06e30IMacHOM
HCTIOJIb30BAHMM BAXKHEUIINX HEOPTaHUYECKUX U




HX 00JIaCTAX;

- TPUMEHSATh MHCTPYMEHTAPUH YISl CO3JIaHHs U
aKTyaJIM3allysi KICXOAHBIX TEKCTOB MPOrPamMM;

- JIOKYMEHTHPOBaTh IPOU3BEICHHbIC NEHCTBUS,

BBIBIICHHBIC  TPOOJNIEMBI W CHOCOOBI WX
YCTpaHeHHS;

3HaHus:

- Metompl © mpuembl  (dopMmaiuzald U

AJIrOpUTMU3ALINHA 3a/1a4.

OPTraHMYECKUX BEIIECTB B OBITY M NMPAKTUUECKON
JeSITEIbHOCTU YEI0BEKa;

- YMEHHe pellaTh NPaKTHKO-OPUEHTUPOBAHHBIE
TEOPETHYECKNE 3aJaHUs Ha CBOWCTBA, COCTaB,
MoTydeHne U 6e30TmacHOe MPUMEHEHHE BEIIECTB
B MIPAKTUYECKOI AesATeIbHOCTH




DOoH/IbI OIIEHOYHBIX CPEICTB M0 CHEeNUATBHOCTH

09.02.07 «ndopmManmoHHbIe CHCTEMBI H IPOTPAMMHPOBAHNE)

@onabl oueHouHbIX cpeAcTB (mamee — DOOC) mnpencraBieHbl B BUJEC
MEXIUCITUTUTMHAPHBIX 3aJlaHWl, HAMNpaBIICHHBIE HAa KOHTPOJb KadecTBa W
VOpaBJICHHE TMPOIECCaMU  JOCTIDKCHHS] JIMYHOCTHBIX, METANpeJAMETHBIX |
MIPEAMETHBIX PE3YyJIbTAaTOB, a TAKKe co3maHue ycmoBui st popmupoBanusi OK u
(wmm) IIK y oOyuarommxcsi mOCpelcTBOM MNpoMexyTouHoul arrectanuu. POC

pa3pabaTpIBalOTCSI C OMNOPOM HAa CHHXPOHU3UPOBAHHBIE O00pa30BaTENIbHBIC
pe3yJIbTaTHI, C y4eTOM npodus oOyueHusl, YPOBHS OCBOECHHSI
00111e00pa30BaTeIbHON ~ JUCHUIUIMHBI  «XUMHUS» U NPpodheCcCHOHAIBHOM

HaIpaBJICHHOCTH 00pa30BaTelIbHOM TMporpaMmbl 1o  crneruanbHocTH  09.02.07
NudopmarimonHbie CHCTEMBI M POrpaMMHUPOBaHUE (IO OTPACIISM).

Tabmuma 1
Ne paznena, Tembl Konpr BapuaHTbl MEXIUCUUIUIMHAPHBIX 3alaHuN
oOpazoBaren
BHBIX
pe3yIbTaToOB
(JIP, MTP, IIP,
OK)
Pazgen Ne 1. OcHOBBI JIPO4, [Tpumep tecra:
CTPOEHUSBEIIECCTBA JIP13, 1. Kaxoe u3 cyxaeHuii BepHo i 31eMeHToB (VA rpymmnsl , [VArpymnmesr, A
JIP14, TPYIIIIBI}
Tema Ne 1.1 Ctpocnue OK 1, A) obrmiast (hopmyiia eTydero Bogoposoro coeuHerrst RHAB) He o6pasyror
aTOMOB XHUMHYECKHX OK 2, JIETY4YHX BOJOPOIHBIX COSMHEHUI
2JIEMEHTOB U MIPUPOJA OK 4, B) nmo 3aBepmicHHsT SHEPTETHUECKOTO YPOBHS HE XBATaeT TPEXDICKTPOHOB.
XMMHUUYECKOI CBSI3H. OK 7 2. Cpem Bergers, yresarrbi B psity{NHs, Oy, HCl, SO; Ca0, HNO3, CI2, CO2;
H2S04, HI, CuCI2, CH4, NH3} komM4ecTBO COeIMHEHHIA C KOBAJICHTHOM
Tema 1.2. Ilepuoanueckuit TOJLIPHOM CBSA3BIO PABHO
3akoH utadmuna J[.1. A) tpem,b) nBym
Menneneesa B) getpipem
ITpumeps! 3anau:
3amada 1. CocTaBUThH 3JIEKTPOHHBIE (YOPMYIBI U MPEICTABHTH TpadUIecKu
pasMeleHre JJEKTPOHOB TIO  KBAaHTOBBIM SUEMKaM ISl yKa3aHHBIX
9MeMeHTOB. lIpoaHaM3upyiTe BO3MOXKHOCTH Pa3beAMHEHUS CIAapEHHBIX
9JEKTPOHOB TIPH BO30YKIACHWH AaToMOB C 00pa30BaHHUEM-BaJICHTHBIX
9JEKTPOHOB B COOTBETCTBHH C TEOPHEH CIIMH- BaJCHTHOCTH. YTJIEPOJ,
XJIOP.
3amava 2. Hanuimure 3HaYeHUs BCEX YCTHIPEX KBAHTOBBIX YHCEI IS TPEX
JMOOBIX DJIEKTPOHOB Ha 4P-TIOAYpOBHE. 3HAUCHUSMU KAKOTO KBAHTOBOTO
quclia Pa3IMYarOTCsl TPU DJIEKTPOHA YKa3aHHOTO TomypoBHsA? Ilouemy
MaKCHUMaJIbHO€ YHCJIO 3JIEKTPOHOB Ha P-MIOAYPOBHE paBHO 6?7
Paznen 4. Ctpoenue u JIP04, [TpumepHble 3a1a4u:
JIP13,
JIP14,
OK 1,
OK 2,
OK 4,
OK 7
CBOICTBa OpraHMYECKUX , 1. JlaiiTe Ha3BaHUS OPraHMICCKIM COCTUHCHUSAM TI0 XUMHICCKIM
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Pasznen 2 Xumuueckue
peakuuu

Tema 2.1 Tumnsl
XUMUYECKUX peakuui

Tema 2.2
DNEKTPOTUTHYECKAS
IHccoLManys 1 MIOHHBIA
oOMeH

Bribepure TOIBKO OAWH MPABUILHBIN OTBET.

1. Bemectra, popmyist kotopbix NapC0s, Ca(HCO03)2, K2SiOs,oTHocsT K
1. xucmoram 2. OcHoBaHUsIM 3. COIISIM 4. OCHOBHBIM OKCHIAM

2. Xumudeckas peakuus, ypaBHeHne kotoport 2502 + 02 —2S0s.q,
SIBIISICTCS PeaKnueit

A. COEIMHEHUS, 00paTuMot, HEKaTaJIMTUYECKOM,
SHAOTEPMHUYECKOMI

b. OKHCIINTSIHHO-BOCCTAHOBHUTCIILHOM, 00paTuMoii,
KaTaJIUTHYECKOH, 9K30TEPMUUECKON

B. OKUCJICHHUS, HEOOpaTHMOii, KaTaJMTHUECKOM,
SHAOTEPMHUYECKOM

I BoccTaHoBmeHHWs, HEOOPAaTHMOH,  KaTaTUTHYECKOH,
9K30TEPMHUUECKOMI

VpaBHANUTE OKUCIUTENBLHO-BOCCTAHOBUTENBHYIO PEAKLIMIO

{MnO; + H,SO4 = MnSO; + O, + H,0;

Zn+KyCry07 + HpSO4s = ZnS04 + Cra(SO4)3 + K2S04 + H0;

KCIO3 + S = KCI + SOz} meToz10M 371eKTPOHHOTO OanaHca;onpe/enuTe
OKHUCIIUTENb U BOCCTAHOBHUTEb.

3amaun:

1. CocraBbTe ypaBHEHHE PEaKIIH MOy ICHHS alleTHIICHA,

2. CocraBbTe ypaBHEHHE PEaKLi TOPEHHU alleTUIICHA,;

JlabopaTopHas padoTa «TUIBI XUMHUYSCKUX PEAKITHIi»

Lleny pabomul: N3yINTH CIOCOOBI KAYECTBCHHON M KOJIMYECTBEHHOH OLIEHKH
peaKkIuy Cpedpl, pPacCMOTPETh MEXaHM3MBl T'HIAPOJH3a HOHOB CIA0BIX
3JIEKTPOJINTOB, 3aKPENUTh 3HAHHE YCIOBHH HEOOPATUMOCTH  pEaKIui
HMOHHOTO 00OMEHa MEXIY PacTBOPAMH 3JIEKTPOJIHUTOB.

Obopydosanue: IpeIMETHOE CTEKIIO, KalleJIbHbIEC MUIETKH, YHUBEpPCAIbHASL
HMHAWKaTOpHAasd Oymara, IITaTUB ¢ MPOOHpPKaMHU.

Peaxmuebi: pacTBOpHI HHIUKATOPOB JIakMyca, heHonTaenHa, METUIOBOTO
OpaHXEBOT0, PACTBOPHI TMIPOKCHIA HATPUS, COJITHOMH M CEpHOM KHCIOT,
BOJIONIPOBO/IHASE M JAWCTWUIMPOBaHHAS BOJA, MeJ, KPUCTAUIMYECKUI
KapOoHaT HaTpus, pacTtBOpsl cynbdara meau (II), xmopuma xenesa (III),
cynab(ara HaTpus, Cyiabdara IUHKA, Cyab(para aMMOHHS, XJIOpHIa Oapws,
CHJIMKAaTa HATPHSH XJIOPU/Ia AMMOHHS.

BrimonHenue paboTsl

Onvim 1. Oxpacka uHOUKamopos 8 paziuuHvlx cpeoax

B tpu mpobupku HaneiiTe mo 1,5 - 2 MII TUCTHILTHPOBAHHOM BOIBI M T00ABBTE
1o 2 xarie ¢penondraitenHa. B ogny npodbupky 106aBbTe HECKOIBKO KaIlellb
pacTBOpa COJISTHOM KUCJIOTHI, B APYTYIO - THApokcuaa Harpus. HaGmonaiite
oKpacky (eHospTaIenHa B HEUTPAIBHOM, KHCIOH M IIEIOYHOW Cperax.
[Tocne BBINIOJHEHHS ONBITa PAacTBOPBI BbUICHTE, NOCYAy TIHIATENBLHO
BbIMO#iTe. [IOBTOpHUTE OMBIT C UCIIOIH30BAHUEM MHIMKATOPOB METHUIIOPAHKA
n nakmyca. OKpacKy WHIMKaTOPOB 3aIMIINTE B TAOIHUILY

Oneim 2. Onpedenenue PH 6 pacmeopax nocpedcmeom yHusepcanibHo
UHOUKAmMopHoU dymazu

Ha nmpeamerHoe crekino moMecTHTe 4  Kycouka YHHBEPCAILHOM
WHJIMKaTOPHOM Oymaru, HaHecHTe Ha KaXKAbIA 10 Karje MCCIelyeMoro
pacTBOpa, CpaBHUTE N3MEHEHHE OKPACKH C IIBETHOW IIKAJIOW M ONpenesnTe
3HaueHue pH. Pe3ynbrarsl HaOMOAEHMIT 3aHECUTE B TaOIHILY

Onvim 3. Ilpogedenue peakyuili UOHHO20 0OMeHA Ol XAPAKMEPUCMUKU
CBOUCME DNIEKMPOTUMOE

a) peakyuu ¢ 00PA308aHUEM 0CAOKO8

1. B Tpu npoOupku Hanmeiire mo 2-3 MJI pacTBOpOB: B OJHY - cyib(dara
HaTpusi, B YTyl - cynbdaTa MHKa, B TPEThIO - cyibdara ammonus. B
KaXIyl0 U3 TpOoOMpPOK MpHOaBbTE IO TAaKOMY JK€ KOJIMYECTBY pacTBOpa
xyopuna 6apusi. Bo Bcex mpoOupkax o0pasyercst ocaiok cyibdaTa Oapus.
Hanumure MosekynsipHble ypaBHEHHs peakLUUi M OJHO olliee KpaTKoe
HMOHHOE ypaBHeHHe. KakoB 1BeT ocaskos?

2. B nBe npoOupky Haneiite 1o 2-3 MJI pacTBOPOB: B OJIHY - CyJbdaTa Mean
(1), B apyryto - xnopuna xenesa (111). Bkaxayro u3 npobupok npudaBbTe 1Mo
1-2 karum pactBopa mesnoun. B obenx mpoOupkax oOpas3yroTcsi OCaaKH.
Kakos 1Bet ocaaxos?

Hanuimre MoseKysipHble W MOHHBIE YpaBHEHHS pEaKIHi.
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[MpoOupku ¢ ocagKamMy OCTaBUTB JUIS CICIYIOIETO OIbITA.
0) peaxyus ¢ obpazosanuem Mano OUCCOYUUPYIOWUX BeUeCcns
1. B npoOupKH ¢ TOIyYEHHBIMH OCaJKaMH B IIPEBIAYILIEM OIbITE 100aBbTe
pacTBOp CEpHOM KHUCIOTBI 10 HCYE3HOBEHMsA ocaakoB. Hanumure
MOJIEKYJISIPHBIC ¥ HOHHBIE YPABHEHHUS PEAKLIUIL.
2. Tlomecture B mpoOupKy 2-3 My pacTBopa menoun.lIpudasere 2-3
Karum QenonprarenHa. Kak m3MeHnics mBerpacTeopa’? K

MOTy4YCHHOMY  PacTBOpPY J100aBBTEXJIOPOBOZIOPOIHYIO

KHCJIOTY 10 UCYE3HOBEHMsI OKpacku. Hamumure MonekynspHble 1 HOHHbIE
ypaBHeHHUs peakuuil. Bompocs! k 3amure:
1. Yro Takoe BOIOPOIHBIN MoKa3aTenb? [ HIPOKCHILHBIAIIOKA3ATEIb?
Kak ux o6o3nauaror?
2. Kax B3aMOCBsI3aHBI BOJIOPOAHBIN U THIPOKCHIIBHBIHIIOKA3aTEIH?
3. KakoBel 3HaueHns PH B kucinoi, menoyHoi u HelTpanpHOWcpenax?
4. Yro Ha3pIBaeTCs MOHHBIM Npou3BeaeHNeM Boabl? Yemy onopasHo mnpu 20
°C? Kak u3MeHsIeTcs ¢ pOCTOM TeMIepaTypbl?
5. HazoBure MeToas! onpenencaus PH.
6. Ilpuenure mpumepsl BiausHUS PH Ha OHOIOrHYECKUETIPOLIECCHI.
7. Kakme crmocoObl  CHIDKEHHS  KHCIOTHOCTH  TIOYB
MPUMEHSIOTCS B CEILCKOM X03gHCTBE?
8. Kakoe arpoxuMuueckoe MEpONpUsiTHE CIEAYeT NPOBOIUTDIS
CHIDKEHHS IIETIOYHOCTH MOYB?
9. Conu KakuxX TUIIOB MOJBEpraroTcst ruapoinsy? IlpuBengurenpuMepsl.
KaxoBo 3HaueHMe ruIpoan3a coaeil B MMTaHUKU pacTeHUN?

Paznen 3 UIP 04, Cnucok BONPOCOB TECTA
CtpoeHue u cBOWCTBa JIP 13, Bompoc 1
HEOpraHMYEeCKHX BEILECTB JIP 14, Tonpko (GOpMYIBI KHCIOT 3aIllCaHBl B PAAY:
OK 1, Bapuanmuvr omeemosg
Tema 3.1 OK 2, e KOH, Ba(OH)2, Mg(OH)2, Zn(OH)2
Krnaccudurarus, OK 4 e S03,Na20, ZnO, CO2
HOMCHKJIaTypa 1 OK7 e HBr, H2S, HNO3, H2S504
CTpOCHHE e MgCI2, CaS0O3, KNO3, Al2S3Bomnpoc 2
HCOPraHM4CCKNX BELICCTB OCHOBHBIHEOPTaHUYECKUX OKCHJI 00pasyer :
Bapuanmuvr omeemos
Tema 3.2 (Dmm«z- e  asor
XMMHUYECKHE CBOICTBA .
HEOPTraHMYECKIX BEIIECTB * Oapuii
e cepa
Tema 3.3 e kpemHuiiBomnpoc 3 §
Wnentuduranms [MocnemoBaTeTbHOCTH PACHIOIOKECHHUS BEIISCTB: KUCIOTHBIN
HEOpraHWYEcKHX BEMECTB OKCHJI — OCHOBAaHHUE — KUCIIOTA — COJb. Bapuanmer omeemos
e Ba(OH)2, CaO, Al2S3 , HNO3
e S0O3, KOH, HNO3, MgCI2
e (CaS03,C0O2, NaOH, HBr
e H2S,Na20, KNO3, Mg(OH)2Bompoc 4
T'uppokcuxy Cr(OH)s cooTBeTCTBYET OKCH
Bapuanmuvr omeemos
e CrO
e (CrO2
e CrO3
e Cr203
BEILIECTB JIP14, dbopMynaM ¢ HUCIOJBE30BaHHEM TPUBUAIBHOMN WU
OK 1, MEXKyHapOAHON CHCTEMAaTUYECKON HOMEHKIIATYPBI:
Tema 4.1. OK 2, a)CoHsOH
Knaccuduxanus, OK 4, 0) (CHs)NH
CTPOEHHE U OK7 B) CH3-CH(NH,)-COOH
HOMEHK/IaTypa K 1.2 r) CsHgN




OPraHn4cCKuX BEHICCTB

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COCJIMHEHU N

Tema 4.3.
Wnentndpukarms
OpPraHUYECKUX BEIIECTB,
HX 3HAYEHUE U
NPUMEHEHHUE B OBITOBO#
Y MIPOU3BOJICTBCHHOM

JACATCIBHOCTH YCJIOBCKA.

,H) CH3CH2HC=O

e) CeHsCHzOH

2.0mnpenemiTe MOJEKYIIPHYIO (hOPMYITy BEIIeCTBa, COACPIKAIIIeTO
37,5%

yriepona, 50% xucnopona u 12,5% Bomopona. OTHOCUTEIbHAS
IUIOTHOCTH apoB
3TOTO BEIeCTBa M0 BOAOPOY paBHa 16.

JlabopaTopHnas pabota

«[IpeBpalteHus OpraHunueCKUX BEIIECTB IPH HArPEBAHUI».

Llenv pabomwi: ocBOUTH 1a0OPaTOPHBIA CIOCOO MOYyYEHUS

STWNIEHA, WM3YYUTh €ro CBOWCTBAa M CPaBHUTh HUX CO

CBOMCTBAMU METaHa.

Obopyoosanue: CIUPTOBKA, TPOOHPKA C Ta300TBOTHOU

TpyOKOMH, CIIIYKH, INTATUB C 3aKIMaMH, CTCKJITHHAS! BOPOHKA.

Peaxkmugvl: ciupT 3TUIOBBIM, MPOMBITHIA M NPOKaJEHHBIN

peuUHON NecoK, KOHIIEHTPUPOBAHHAS CepHAas KUCJIO0Ta, PacTBOP
nepMaHraHara Kajus, OpoMHast BOJa.

Brimonsaenne paboTs

Onwvim 1. [lonyyenue smunena

B npo6upKy ¢ ra300TBOAHON TpYOKOit Ha 1/4 HaneiiTe 3apaHee
MPUTOTOBIICHHON cMecH W3 1 9acTW 3TWIOBOTO cIupTa M 3

gacTeli KOHHeHTpupoBaHHOH H2SO04 (mo o6vemy). B

JKUJIKOCTh HACBIIIBTE MECOK ISl PABHOMEPHOI'O KHUIICHHS NPH

HarpeBaHuH. [1oyydeHHYI0 CMeCh CHIIBHO Harpeure.

[Mogoxxrure BBLAETAIOMINICA Ta3, HE MPEKpalas HarpeBaHHA

npubopa. KakoB xapaktep mmamenn? A 3amax raza?

Hammmure ypaBHeHHS peakiuid TMOJIY4YEeHHS W TOPEHUS

STHJICHA.

Onwvim 2. Omuowenue smunena K OKUCIUMenam

IIpomomxast HarpeBaHUE CMECH, NPOMYCTUTE BBLICIAIOUIHHCS

STWJIEH dYepe3 pacTBOp IiepMmaHraHara kamus. OtTmeTsTe

npu3Haku peakumu Barnepa. Kakue mpOXyKTBI peakiuu

obpasyrorcst? HammmmTe ypaBHEHHE pPEAKIMM, HCIOJIB3YS

CTPYKTYpHBIE (POPMYIIBI, YKKHUTE MEXaHU3M M THUI PEAKIUH.

(Ilpn paccranoBke K03(h(UIIMEHTOB HCIOIB30BaTh METOJ
ANEKTPOHHOTO WJIM MOHHO-3JIEKTPOHHOTO asiaHca.)

IIponycture osTHiaeH dYepe3 OpomHylo Boxy. Kakoit
Habmonaercsa 3d¢pext? [louemy sTa peakumsi Ha3bIBaeTCS
KauyecTBeHHOI? Hanmmure ypaBHEHHE peakunny, HCIONB3Ys

CTPYKTYpHBIE (POPMYJIbI BEHIECTB. YKAXHUTE THUI U MEXaHU3M

peaKIum.

3anumrTe 00IHiA BBEIBOJ 110 POIEITaHHON paboTe.

Bormpocs! u 3ajanusl K 3a1IMTe:

1. Kakne BBl 3HaeTe NPOMBIIIIEHHBIE METOIbl IOJMYYEHHS alKeHOB?
[TpuBenuTe npuMepHI.

2. CocraBbTe CTpyKTYpHBIE (hopMyIsl m3omMepoB cocrtaa CSH10W naiire
UM Ha3BaHHUS 10 CHCTEMAaTHIECKOH HOMEHKIIATYpE.

3. Kak M3 cOOTBETCTBYIONIMX HEHACHIIIEHHBIX YTJIEBOJOPOAOB IOIYyYUTh
n30IeHTan? YKaXHUTe KaTalu3aTophl.

4. Kaxkne coequHEeHNs 00pa3yroTCs PU HAaTPEBAHWN C KOHIIEHTPHUPOBAHHOM
CEpHOM KUCJIOTOH CIEAYIOUX CIIUPTOB:

1) nponanona-1, 2)2,3-mumernnbyranona-2?

5. Kakme yriaeBomOpoAbl TONYYAIOTCS MPH HArpeBaHWH CO CIHPTOBBIM
PacTBOPOM ILEJIOYH CICAYIOUIMX COCAUHEHHUI: 1) 2-0pom-2-MeTHIIOy-TaHa,
2)1-noanponana? Hanuiure ypaBHEHHs PEaKIMil ¥ HA30BUTE MOJyYCHHBIC
BEILIECTBA.

6. Kakue yrieBozoponsl Ha3bIBAlOT JHEHOBBIMHU? Kakue THITBI JMEHOBBIX
YII€BOAOPOAOB BbI 3HaeTe?

7. Hammmmre cTpyKTypHBIE (OPMYJIBI H30MEPHBIX JMeHOB cocTaBa CpnHan-2
U Ha30BUTE UX N0 CUCTEMAaTHUECKOH HOMEHKIIATYpeE.

8. CocraBpTe ypaBHEHHC pEaKIHWH THAPOOpOMUpPOBaHMs: OyreHa-1,
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Oyranuena-1,3. HazoBuTe npenMyIiecTBEHHBIC MPOIYKTHI PEAKIIHH.
Hanumure ypaBHeHUs peakuui

Paznen 5. Kunernueckue n
TEPMOIMHAMUIECKIE
3aKOHOMEPHOCTH
TPOTCKAHMS XUMIYCCKHX
peaxkuui

JIP04,
JIP13,JIP14,0K 1,
OK 2,

OK 4,

OK7

MK 1.2

IIpumepHBIii TECT:
1. Xumudeckast TepMOANHAMUKA OTIPEICIISIET:

1. TeryIoBble APQEKTH PA3TUYHBIX XUMHUYECKHX HUPH3UKO —
XHMHYECKHX MPOLECCOB;

2. BEPOSATHOCTb ~ CAMOIPOU3BOJIBHOTO  IPOTEKAHUSAXHUMHYECKOTO
nporecca B TOM WIM MHOM HaIPaBIICHUY;

3. CKOPOCTB MPOTEKaHHsI XUMHYECKOT0 IPOLIecca;

4. YCJIOBUS, TTPU KOTOPBIX XUMHYECKasl peakiys OyAeTHaXOAUThCS B

COCTOSIHUU PaBHOBECHSI.
2. V3yueHne NpOTEKaHUS XUMHYECKUX PEAKIMH C MO3HLUH
TEpPMOJIMHAMUKH HE TpeOyeT CBEelIeHNH 0:

1. CTPOCHHM MOJIEKYJ BEIIECTB, YJYAacTBYIOIIMX BPEaKINH;

2. MeXaHU3Me NPOTEKAIOIEeH peaKiuu;

3. HadaJIbHOM U KOHEYHOM COCTOSIHUH CHCTEMBI;

4, BHEIIIHUX YCJIOBUSX, B KOTOPBIX HAXOJUTCA CHUCTEMA.

3. [Tox TepMOIMHAMUYIECCKOM CUCTEMO# MOIPa3yMEBAIOT:

1. Ha0Op CBOWCTB N3y4aeMOT0 OOBEKTa;

2. OKpYKaroIIMil HaC BHEILHUN MUP;

3. M30paHHYI0 COBOKYIHOCTh TN WJIM BEIIECTB, COCTOSIIYIO M3
60BIIOr0 YHCHa CTPYKTYPHBIX €IUHMIl (MOJICKYJ, aTOMOB, HMOHOB) H
OTIEJICHHYI0 OT BHEIIHEH Cpelbl ONPENCICHHOM TIpaHULeH WiIu
MOBEPXHOCTHIO pPa3/ena;

4. PEaKIMOHHBIA COCYZ, B KOTOPOM IPOTEKAeT XMMHUYECKas PeaKiys,
BMECTE C OKPY’KaIOLIEH ero BHEIIHEN CPeo.

4. BHemHe#l cpemoil IO OTHOIIEHHIO K TEPMOAMHAMHUYECKOH CHCTEMeE
SBIISIETCSL:

1. Ta YacTh NMPOCTPAHCTBA, B KOTOPOM OCYIIECTBISIETCS H3ydaeMBbIi
mporecc;

2. OKpy)Kalolllass €€ TIpaHulla pas3jiena,  HanpuMep, CTEHKH
PEaKIMOHHOTO COCYa;

3. BCE TO, YTO HAXOJUTCS BHE MOBEPXHOCTH PA3IEIACUCTEMBI;

4. COBOKYITHOCTh MOJIEKYJI, aTOMOB MJIM MOHOB XMMHUYECKHX BEILECTB,

Y4acCTBYIOLIUX B PEAKIUU.
5. IToBepXHOCTb pa3zena TepMOJMHAMHIECKON CHCTEMBI:
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1. Bceraa ObIBacT peabHOI;

2. SIBJIIETCSI MEXaQHUYECKH JKECTKOM, T.€. HECIIOCOOHOI
U3MEHSTH CBOU pa3MepBl;

3. MOJKET OBITh BOOOpakaeMOW MIIN YCIIOBHOH;

4. MOJKET OBITh POHHUIIAEMOH U TETIIOMPOBOHOM.

6. M3ommpoBaHHBIE CHCTEMBI OOMEHHUBAIOTCS C BHEIITHEH
cpenoit:

1. TOJIBKO BEIIECTBOM;

2. TOJIBKO PHEPTHEH;

3. KaK BELIECTBOM, TaK M DHEPIHEH;

4, HE CIIOCOOHBI 0OOMEHMBATHCS HA TEM HU APYTHM.
Tecr 2

1. Dueprus ['mb606ca paccuuteiBaeTcs o Gopmyie:
1)S=k-Inw

DAG=AH-TAS
3) AF=AU-TAS
HQ=AU+A
5)AS=AHIT

2. IIpouecc, MpOTEKaIONIUi IPU MOCTOSHHO TeMIlepaType,
Ha3bIBaCTCS

1)nz06apuuecKkum

2)U30X0pUIECKUM

3)U30TepMHUIECKUM

4)annabaTHIeCKUM

5)n300apHO-N30TEPMUICTKIM

3. Xapaxrepuctnueckas ¢pyakuus H = U + p-V HazpBaercs
1)suTpomnueii

2) SHTANIBITUEH

3) 1300apHO-N30TEPMHUICCKAM TTOTCHIINAIOM

4)cBobOomHoOM 2HEprueii [mO6ca

5)cBoOoTHO# 3Hepruei ['enpMronpna

Paznen 6 PactBops!

Tema 6.1. ITonsarue o
pacTBOpax

Tema 6.2.
HccaenoBanue cBOUCTB
pacTBOpOB

JIPO4,
JIP13,
JIP14,
OK 1,
OK 2,
OK 4,
OK 7

IIpumMepHbIe BOIPOCHI JJIs1 YCTHOTO OIpoca:

1.IlonsTHS: pacTBOp, paCTBOPUTENH, PACTBOPEHHOE BEIIECTBO.
2. KonnuraTuBHbIE CBOMCTBA PacCTBOPOB.

3. OcMmoc, 3aKOHOMEPHOCTH 3TOTO SBJICHHS M €ro pojib B
JKU3HEACATENIbHOCTH  Opranu3mMoB. llpuBeaure mnpumepsl
(hapMaKkoTEepareBTHIEeCKOT0 BO3JCHCTBHSA Ha OCMOTHYECKOE
JIaBJICHUE.

4. 3axkoH Payns o paBneHuMM m[apoB pacTBOPUTENS Haj
pacTBOpOM.

5. 3akoH Payms 00 W3MEHEHHM TeMmIeparyp KHICHHA |
3aMep3aHus pacTBOpoB. OCMOJSPHOCTL M OCMOJISLIBHOCTD
PacTBOPOB, COAEPIKAIIUX CMECH HIEKTPOJIUTOB.

6. OneKTpoIuTHIecKas Jccouuanus, MEXaHU3M
JUCCOLMALUY.

7. CunpHble ¥  cnabble  DJIEKTPOJIUTHI,  ypaBHEHUS
JUCCOLUAIUY 3JIEKTPOIUTOB.

8. CremneHb DIEKTPOJUTHYECKOW JUCCOIMAINM, KOHCTaHTa
JUCCOIIMAITNY, B3aMMOCBSI3b MEXIy HUMH H (DaKTOpBI, OT
KOTOPBIX OHH 3aBUCHT.

9. Pacuer KOHUEHTpaUMU HOHA B PACTBOPE CHIBHOTO
AJIEKTPOJINTA B B PACTBOPE CIIA00T0 IIEKTPOIUTA.

10. Biimsiare oOmiero (OMHOMMEHHOTO) MOHA W TPOTHBOMOHA
Ha PaBHOBECHE M CTEIECHb IMCCOIMAIIMM PACTBOPOB CIAOBIX
3JIEKTPOJIUTOB.

Jlaboparopuas pabota

«HccnenoBanue CBOMCTB pacTBOPOB»

METOAVKA ITPOBEJAEHN A OIIBITOB

Onwim 1 TlpuroroBieHne pacTBopa C 3aJaHHOHW MAacCOBOW
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JoJiel coau

Ilonyuure y npenogaBaTess 3aJaHUE U PACCUUTANTE, CKOJIBKO
TpaMMOB COJMH W MHJUIMIIMTPOB BOABI MOTpeOyeTcs Uit
MIPUTOTOBIICHHUS PACTBOPA 3aJaHHOHN KOHIICHTPAIINH.
[ToxaxuTe pacdeTs! MPEToIaBaTel0 U MOTyIUTe pa3pelIcHue
Ha IPOBEJICHHE OTbITA.

B3BechTe Ha TEXHOXUMHUYECKUX BecaxX HYKHYIO MaccCy COJIU U
BEICHITIBTE €€ B KOHHMYECKy konOy Ha 250 mu. Otmepbre
HWIKHAPOM HEOOXOIUMBINH 00bEM BOJIBI U BIICHTE €ro B KOJIOY
¢ conbto. [lepemerimBaiite cofepXxuMoe KOJIOBI 1O TOJHOTO
pacTBOpPEHUS COJH.

Ilepeneiite B IWIMHAP NPUTOTOBICHHBIN pacTtBOp. I[lpu
TIOMOIIY apeOMETpPa U3MEPHTE €ro IJIOTHOCTD Poren. Haliaure
mo Tabna. 1 MIOTHOCTH PAcTBOPA Pma6r-, COOTBETCTBYIOIIYIO
3alaHHOM KOHLEHTPALIHH.

BrrancnnTe OTHOCHTENBHYTO OIINOKY OTIBITA!

_ pmaﬁﬂ - IOJKCn
E=-0——
Yy mabn

PaccumraiiTe =~ MONSpHYIO  KOHLEHTPAIMIO,  MOJIIPHYIO
KOHILICHTPALMIO KBUBAJICHTA, MOJIUIBHYIO KOHLEHTDPAIMIO W
TUTP TIPUTOTOBJICHHOTO pacTBOpa. Pe3ynbTaTel OmBITA U
pacueToB CBeUTE B TaOIHILY.

Oneim 2 TlpuroroBneHWe pacTBOpa C 3aTaHHOW MacCOBOH
noJiel us 6oiee

KOHLICHTPHPOBAHHOTO PacTBOPa

B  xauectBe 0Oomee  KOHLIEHTPHPOBAHHOTO  pacTBOpa
UCIIONIB3YeTCS ~ PacTBOp,  IPUTOTOBJICHHBIH B OIBITE
1.Ilonyunte y mnpenogasatens 3amaHue. Onpenenurte
IUIOTHOCTh 3aJaHHOr0 pacTBopa mo Tabmmui. Paccuwuraiite
00beM OoJiee KOHIIGHTPUPOBAHHOTO PacTBOpa COJIM U 00BEM
BOJIbI, HEOOXOANMBIE /ISl IPUTOTOBJIEHHS pacTBOpa 3a/laHHOM
KOHLICHTPALIH.

[ToxaxuTe pacdeTs! MPEToAaBaTEINI0 U MOJyYUTE pa3pelieHne
Ha BBINOJIHEHHE OIIBITA.

OTMeppTe MWIMHAPOM  pacCUMTaHHBIA  00BeM  Oosee
KOHILICHTPUPOBAHHOTO PacTBOpa COJM M JI0JIEWTe BOJIOH /10
HeoOxoxauMmoro  oObema.  IIpUrOTOBIEHHBIH  PacTBOp
TIIATEJIBHO MepeMelnaiTe, nepeanBas u3 MIINHAPa B KOOy 1
obpatHo. [Ipy nomonu apeomMerpa U3MEpbTe IIOTHOCTD
pPacTBOPA Psken.. BHIUNCINTE OTHOCUTENBHYIO OIIMOKY OIBITa
AQHAJIOTHYHO onvimy 1. Pe3ynbTaThl ONbITA CBEAUTE B TAOIHUILY
[MPUMEPHI PELLIEHU S 3AJAY

IIpumep I MaccoBast 10711 paCTBOPEHHOT'O BEIIIECTBA.
Onpedenume maccogyio domo 6 (%) xnopuda xanus 6
pacmsope, codepacawem 0,053 k2 KCI ¢ 0,5 1 pacmeopa,
naomuocme komopozo 1063 ke/m®.

-100%

Pewenue

MaccoByto 7010 BENIeCTBa HaX0AuM 10 Gopmyre
m(e - ed

P Clll IR

m(p - pa) %
/e m(8-6a), Macca BEUIeCTBa, & ;
m(p-pa), Macca pacTBopa, 2.
Macca pacTBopa paBHa IpOU3Be/IcHHI0 00beMa pacTBopa V Ha
€ro IJIOTHOCTH p

m(e - eda

w =" 100

m=Vp, Torna Vo

MaccoBast 10 XJIOpUa KaJIus B PaCTBOPE paBHa:

0,053+ 100

w=—"" " =10%
1063 0,5¢10°°
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Tpumep 2 MonsipHast KOHIIEHTPAIUS PACTBOPA.

Kaxosa macca NaOH, cooepocawecocsa ¢ 0,2 1 pacmeopa,
ecnu Monsphas Konyenmpayus pacmeopa 0,2 monw/n?
Pewenue

MospHYO KOHI[CHTPAIMIO BELIECTBA HAXOAT 10 (hopmylie

__ v(e- ea)
V(p- pa)
/i€ V(6-6a), KOIUIECTBO BEIIECTBA, MOIb;
V(p-pa), o6beM pacTBopa, J.
KonruecTBo BelecTBa vV BRIYUCISIOT 10 hopMyJie

M

Vv =—
M
rae M, Macca BEILecTBa, 2
M, MomIpHast Macca BEILeCTBa, &/MOb.
Torma macca NaOH, conmepxkarmerocs B pacTBope, paBHa

m =C, MV(p- pa) =0,2 -40 -1 =0,82.

Pa3nen 7 Xumust B ObITY
U IPOU3BOJCTBEHHOMI
JeATEIEHOCTH YeJIOBEKa

JIPO4,
JIP13,
JIP14,
OK 1,
OK 2,
OK 4,
OK 7
TK 1.2

Kelicel ncnonb3yroTcss B KaueCcTBE OLEHOYHOIO CPEACTBAa B
pazzene 7 IPUKIAIHOTO MOLYJIsl, UX COAEPKaHUE ONPENETIAETCs C
y4eToM Tpo(hecCHOHAIBHOM HaNpaBIeHHOCTH 00pa30BaTeNbHON
nporpammsl CITO. ITpumepbl BO3MOXKHBIX TEM KEHCOB:

- [loTerueHne KMMata 1 BEICBOOOXKICHHE [A30BbIX THPATOB CO THA
OKeaHa.

- Bynymie Matepuatsl 11 aBua-, MallMHO- U IPUOOPOCTPOCHHS.

- HoBble MaTepuanbl st COTHEUHBIX Oatapeii.

- JlekapcTBa Ha OCHOBE PAaCTUTENBHBIX IIPENAPATOB.

- XUMI9IECKHe SJIEMEHTHI B XKU3HH YeIIOBEKa.

- BogoponHas sHepreruka.

Tpumep ketica «BonoporoMoOrm—Imars OyyIiee)

Astomobuwmu Honda FCX Clarity na BomopoaHbIX
TOIUIMBHBIX 3JIEMEHTAx e3/14T 1o goporam Espomnsl ¢ 2009 roxa.
B 2011 romy Honda mnpucoequHuizach K eBPOMEHCKOMY
napTHepcTBY  akosormuyno#t  sHeprum  (Clean  Energy
Partnership), mocnme wu4ero BbiBela Ha TMEPBBIA  IUIAH
MIPOU3BOJICTBO SKOJOTUYECKH YHCTBHIX aBTOMOOWIEH. A Ha
IIatom MockoBckoMm MexayHaponiHoM aBTtocanioHe BA3
TpeJICTaBUIT CBOXO HOBUHKY <Jlaa-AHTM) ¢ OasioHaMu BOJIOpO/ia
Y KHCJIOPO/IA.

3amanus:

1. Ilouemy MHOTHE  aBTOMOOMJIbHBIE  KOMIIAHWH
pa3zpabaTbBalOT aBTOMOOWIM, paboTaroliue  Ha
BOJIOPOJIHOM TOILTUBE?

2. Kak BBIXJIONHBIC ra3sl aBTOMOOMICH, paboTalONINX Ha
VIJIEBOAOPOJIHOM TOIDIMBE, BIUSIOT Ha 3J0POBBE
yesnoBeka?

3. Kakue «t» U «—» BBl BUANTE y BOAOPOIOMOOHICH?

4 Haiizure MOMOJMHUTENbHYIO HH(pOpMAIMi0 00 uxX

yCTpOIiCcTBeE.

5.Ecnu B Bamieil ceMbe WM Yy BalllUX 3HAKOMBIX €CTh

ABTOMOOWUTH, MOJICUHTAITE,

CKOJIBKO MPHUOJIM3UTENEHO JIUTPOB OCH3MHA, ra3za W Kakou
MapKH UCTIONB3yeTe XKETHEBHO.

6. Kakue BemectBa M B KaKOM KOJHMYCCTBE MOTYT

HAXOUTHCS B BBIXJIOMHBIX I'a3aX BaIlNX aBTOMOOMICH?
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