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1. OBIIASI XAPAKTEPUCTUKA PABOYEW ITPOI'PAMMBI
YUYEBHOT' O IPEJIMETA «CCO.01.07 Xumus»

1.1. Mecto mpeaMeTra B CTPYKTYpe OCHOBHOIi o00pa3oBaTesibLHOM
MPOrpaMMbl:

VYuebnsrit npeamer «CO0.01.07 Xumusi» sBiasercs o00s3aTeIbHON YacThbIO
o0Opa3oBaTeabHON MOATOTOBKM OCHOBHOM 00pa3oBaTelbHOM MPOTrpaMMbl B COOTBET-
ctBuu ¢ @I'OC CIIO no cnenumansHocTh 15.02.16 «TexHOIOTHS MAaIIMHOCTPOCHHUSD .

[TpuxnanHoit MOAYIb BKIIOYAET pa3aen 8 «Xumus B ObITY U MPOU3BOACTBEH-
HOM JEATEIHLHOCTH YEJIOBEKa», KOTOPBIM peanmm3yercss il  Bcex Tnpodec-
CHif/crielIMaTbHOCTEH METOJIOM PEIICHHs KEHCOB, CBSI3aHHBIX C DKOJOTUYECKON Oe3-
OTMACHOCTBIO U OILEHKOU MOCJIEACTBUM OBITOBOM M MPOU3BOICTBEHHOMN JIEATEIIBHOCTH,
COOTBETCTBYIOIIEH OTpacisiM Oyayiield npodeccuoHaaIbHON IeAaTeIbHOCTH 00yYaro-
IIUXCSL.

1.2. Illeqin u muIaHMpyeMble Pe3yJIbTAThI 0CBOCHHS JUCHUILIUHbBI

1.2.1. lean v 3aga4y JUCHUTIMHBI

Copnepkanue TMporpamMMbl  00IIe00pa30BaTEIbHON JUCIMUIUIMHBI  « XHUMHUS»
HaIIPaBJICHO HA JJOCTUKEHUE CIEIYIOIUX LeJIei:

= dbopMHpOBaHUE CUCTEMbl XMMHUYECKUX 3HAHUM KaK Ba)KHEHIIEH cocTaB-
JSAIOMIEH €CTECTBEHHO-HAYYHOM KAPTHUHBI MUPA, B OCHOBE KOTOPOU JIEKAT KIIFOUEBBIC
NOHATUSI, (PYHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XHMMHH, OCBOCHHUE SI3bIKa HAYKH,
YCBOEHUE M TMOHUMAHUE CYLIHOCTH JOCTYIMHBIX OOOOIIEHHII MHPOBO33PEHUYECKOIrO
XapakTepa, 03HAKOMJICHHUE ¢ UCTOPUEH UX Pa3BUTHS U CTAHOBJICHMUS;

— dbopMupoBaHUE U PAa3BUTHUE MIPEACTABICHUM O HAYYHBIX METOAaX MO3Ha-
HUS BEIIECTB M XMUMHYECKUX PEAKINH, HEOOXOMUMBIX I MPUOOPETCHHS] YMEHHI
OPUEHTUPOBATHCA B MUPE BEUIECTB M XUMUUYECKUX SIBIICHHUI, UMEIOIINX MECTO B MPU-
pozie, B IPAKTUYECKON U MOBCEAHEBHOW )XKU3HU;

= pa3BUTHE YMEHUI U CIIOCOOOB JCSITEIIbHOCTH, CBSI3aHHBIX C HAOJIIOICHU-
€M U OOBSICHECHUEM XUMHUYECKOTO SKCIIEPUMEHTA, COOII0JIEHUEM MPaBuil 0€30MacHo-
ro o0OpalieHus ¢ BEIIeCTBAMH.

3ajauM JTUCUUIIMHBI:

1)  chopmupoBaTh TOHMMAaHNUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYCCKHX
IIPOLIECCOB U SIBJICHUW B OKPYKAIOWIEH CpPEJEe, a TAKKE UX CBSI3b C LIEJIOCTHOW HAYY-
HOU KapTUHOW MHUpA U IPYTUMU €CTECTBEHHBIMU HayKaMu;

2)  pPa3BUTh YMEHHS COCTaBJIATH (POPMYJIBI HEOPTaHUYECKUX M OpraHude-
CKUX BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKIUN, OOBSICHATh UX CMBICI, HHTEPIIpE-
TUPOBATH PE3YyJbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3)  cdopmHupOBaTh HABBIKM MPOBEIACHHUS MPOCTEHUIINX XUMHUYECKHX IKCITE-
PUMEHTAIBHBIX UCCIEAOBAHUM C COOJIIOICHUEM TpaBuil 0€30macHOro oOpalleHus ¢
BEIIIECTBAMHU U JIA0OPATOPHBIM 000PYAOBAHUEM;

4)  pa3BUTh YMEHUS HAXOJUTh, AHAJM3UPOBATh M KMCIIOJIb30BaTh UHPOpPMa-
U0 XUMHYECKOT0 XapaKTepa U3 pa3IMyHbIX HHPOPMALIMOHHBIX HCTOYHUKOB, BKITIO-
yas yueOHYI0 JIUTepaTypy, HaydHble MyOJIMKAIIMd U HUHTEPHET-PECYPCHI;



5)  chopmupoBaTh YMEHHUs MPOTHO3MPOBATH IMOCIICICTBUS CBOCH JEATEIb-
HOCTH U XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIECCOB, YUU-
ThIBasi BO3MOKHBIE KOJIOTMUECKHUE U COLMAIbHbIE BO3ACHCTBUS;

6)  cdopmHupoBaTh MOHMMAHHUE 3HAYMMOCTH JOCTH)KCHUH XMMHUYECKOM
HAyKW W TEXHOJOTUM VISl pa3BUTHS COLMAIBHOW M MPOU3BOJCTBEHHOU cep ¢ yme-
HUEM MIPUBOUTH MPUMEPHI UX TPUMEHEHUS B PA3IMYHBIX cPepax KU3HU.

1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOCHUS 0011€00pa3oBaTeILHOM M C-
mumInHbBI B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue oOIIeoOpa3oBaTeabHasl TUCHUIUIMHA «XUMHSD» UMEET MpHU
dbopmupoBanuu u pazsutun OK 01; OK 02; OK 04; OK 07, mpeaMeTHBIM.



Kon u naumenoBa-
HHe (popMHUPYeMBIX
KOMIIEeTeHIM i

IInanupyemble pe3ybTaThl 0CBOCHHS THCIUILIUHBI

Oﬁmnel

I[I/ICIII/Il'[.]'II/IHapl—[]:ple2

OK 01. Beibupats
CIOCOOBI PeIICHUs
3a1a4 npodeccro-
HAJIBHOW JI€SITENBHO-
CTH MPUMEHHUTEIHHO K
pa3IMYHBIM KOHTEK-
cTam

JInuHoOCTHBIE pe3yJiIbTaThl JOJLKHbI OTPaxKaTh B 4Ya-
CTH:
TPYAOBOr0 BOCTIMTAHHUSA:

FOTOBHOCTh K TPYAY, OCO3HaHUE ILIEHHOCTU MacTep-
CTBa, TPYI0JIIOOHE;

TOTOBHOCTb K aKTMBHOMW JEATEIbHOCTU TEXHOJIOTHUYE-
CKOM M COIMAJIbHON HampaBlIEHHOCTH, CIIOCOOHOCTH
HHUIUHUPOBAThH, INIAHUPOBATH U CaAMOCTOATCIIbBHO BbI-
MOJIHATH TaKYIO J1€ATEIbHOCTb;

UHTEpEC K pa3iudHbIM chepam mpodecCHOHATBLHOM
JIeSATeTLHOCTH.

MeTtanpeaMeTHble pPe3yJabTAThl J0JIKHbI OTPAKATH:
OBjaeHHe YHHMBEPCAJbHBIMM Y4eOHBIMH IO3HABA-
TeJIbHBIMH JIeHCTBUSIMH:

a) 6a3oBble JIOTHUYECKHUE AeHCTBUS:

CaMOCTOSITENNLHO (OPMYIHPOBATh M aKTyalTu3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK WJIA OCHOBA-
HUS JJIs CPaBHEHHUSI, KITaCCU(PUKALUU U 0000IICHNUS;
OTIPEICIIATh TENH JCATCILHOCTH, 33]aBaTh IMapaMeT-
PBI ¥ KPUTEPUHU UX JOCTHIKCHHSI,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOpPEYHS] B pac-
CMaTpPUBAaEMBbIX SIBIICHUSX;

BHOCHTh KOPPEKTHBBI B JIEATCIIBHOCTH, OIICHHBATH
COOTBETCTBUE PE3YJbTATOB IICIISIM, OIICHHBATH PUCKH
MOCJIEACTBUI AEITENLHOCTH.

JAucnunimHapHbie pe3yJabTaThl 10/LKHBI 0TPAKATD:

IIP6 01. chopMUPOBAHHOCTH MPEACTABICHUN: O XUMUYCCKOM
COCTaBJIAIONICH €CTECTBEHHOHAYYHOM KApTUHBI MHpa, POJIU
XUMHUHM B TO3HAHUM SIBICHUW TPUPOILI, B (OPMUPOBAHUU
MBIIIICHUS U KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOW Ipa-
MOTHOCTH, HEOOXOAMMOMN JISI PEIICHHS MPAKTHUYECKUX 3a/1ay U
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pO-
BBIO U IIPUPOJHOU CPEAE;

IIP6 02. BiaseHue CUCTEMOM XMMHUYECKUX 3HAHWH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUM dJie-
MEHT, aToM, OJJIEKTpOHHas o00oj04Yka aroma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJla, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIepOoaHbIN
ckener, (yHKIIMOHATIbHAs TPpyINa, paanuKal, H30MepHs, U30Me-
pbl, TOMOJIOTUYECKUHN PsAJl, TOMOJIOTH, YTJIE€BOJOPObI, KUCIO-
pOJ- M a30TCOAEPIKAIUE COCNUHEHUs, OMOIIOTUYECKH aKTHB-
HbIE BellecTBa (YIJI€BObI, KUPHI, OCIKH), MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHbIE COCMHEHUS, KPHU-
CTAJUTMYECKasl PelieTka, TUIbl XUMHUYECKUX PeaKIuil (OKUCITU-
TEJIbHO-BOCCTAHOBUTEINIbHBIE, 9K30-U SHIOTEPMHUUYECKHE, PEaAK-
UM MOHHOTO OOMEHA), PacTBOP, AJICKTPOJIUTHI, HEIIEKTPOIIHU-
ThI, SJIEKTPOJIUTUYECKAS TUCCOLUALINS, OKUCITUTENb, BOCCTAHO-
BHUTEIIb, CKOPOCTh XMUMHUYECKOW PEaKINH, XUMHUECKOE PaBHO-
BECHe), TEOPUHU U 3aKOHBI (TEOPHs] XUMUIECKOTO CTPOSHHS Op-
ranndecknx BeniectB A.M. BytiepoBa, TeOpusl 3JIEKTPOIUTH-
YECKOM Iuccolanu, nepuoanueckuid 3akon .M. Mennenee-

! OGmme pe3ynbTaThl OCYIIECTBISIOTCS B COOTBETCTBHH C JTMYHOCTHBIMU H METAlpeIMeTHEIMH pesyiabrarami ®IOC COO (TTpukas Munobprayku Poccuu ot 17.05.2012 Ne 413
(penaxiust ot 27.12.2023 1.), B pOpMUPOBAHUU KOTOPHIX YIACTBYET 00IIe00pa3oBaTeIbHAS TUCIUILINHA.
% JIMCHMIIIMHAPHBIE Pe3y/IbTaThl OCYIIECTBIISIOTCS B COOTBETCTBHHU C TPEGOBAHMAMH K MPEIMETHBIM pe3yiibTataM 0azosoro yposas (ITPG), yeranosnernsivu ®IOC COO (Ipukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 1.), ¢ cOXpaHEHHEM HCXOIHOH HyMepalyy.




0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

BIIQJICTh HABBIKAMU Yy4eOHO-UCCIEAOBATEIbCKON H
MPOEKTHON JIEATEeIbHOCTH, HAaBBIKAMH pPa3peICHHS
npo0Jem;

BBISBJISITh NPUYUHHO-CIICJACTBCHHBIE CBSI3W M aKTya-
JTU3UPOBATh 3a7ady, BBIJIBHTaTh THUIIOTE3Y €€ pele-
HUSI, HAXOJUTh apTYMEHTHI JUIsl JIOKA3aTelIbCTBA CBO-
WX YTBEP)KICHUH, 3a/1aBaTh MapamMeTpbl U KPUTEPHH
pelIcHHS;

AHATM3UPOBATH MOJIYYCHHBIC B XOJIC PEIICHHS 33Ja4H
pe3yNIbTaThl, KPUTHYECKH OIICHWBATH MX JOCTOBEP-
HOCTh, IPOTHO3MPOBATh H3MCHEHUE B HOBBIX YCJIOBH-
X

yYMETh TIEPEHOCUTh 3HAHHS B II03HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEICATCIIEHOCTH.

Ba, 3aKOH COXPaHEHMsI MacChl), 3aKOHOMEPHOCTH, CUMBOJINYE-
CKUH SA3BIK XUMUH, (PAKTOJOTHUYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH M O€30IacCHOM MCIIOJb30BaHUU BaXKHEH-
IIMX HEOPTaHWYECKUX M OPraHWYEeCKHUX BEIIECTB B OBITY U
IPaKTUYECKOH J1eATeIbHOCTH YelIOBEKa;

I1P6 03. chopMHPOBAHHOCTH YMEHUH BBISBIATH XapaKTEpHBIC
IPU3HAKU U B3aMMOCBSI3b U3YUYE€HHBIX NOHATHH, IPUMEHATH CO-
OTBETCTBYIOIINE MOHATUS NIPU ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHMYeCKUX M OpPraHMYECKUX BEIIECTB U MX IpeBpalle-
HUI{; BBIABIATH B3aUMOCBS3b XUMHYECKUX 3HAHHWN C TOHSATHS-
MU U NIPEJICTABICHUSAMH IPYTUX €CTECTBEHHOHAYUHBIX MpeaAMe-
TOB;

I1P6 04. chopMrpoBaHHOCTH YMEHUHN HCIOIH30BaTh HAUMEHO-
BaHUSl XUMUYECKUX COEIMHEHUN MEXKIYHapOJHOTO COH3a TEO-
pPEeTUYECKON M MPUKIAJAHOM XMMHMU U TPUBHAJIbHBIC Ha3BaHUS
BOXHEHMILINX BEIECTB (ITUJIEH, AlETWJIEH, INIMIEpUH, (QEeHo,
(dbopmanpaeru, yKCycHasi KUCJIOTa, INIMIUH, YrapHbIi ras, yr-
JIEKUCIIBIN ra3, aMMUaK, raiieHas U3BeCThb, HeralieHasi U3BeCTb,
NUTbEBasl COJla M JIPYTHX), COCTABIATh (POPMYJIbI HEOpraHuye-
CKHX U OPTaHWYECKHUX BEIIECTB, YPAaBHEHUS] XUMHUUECKUX peak-
Ui, OOBSACHATH MX CMBICII; MOJATBEPKAATh XapaKTepHbIE XH-
MUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU HKCIEPH-
MEHTaMH U 3aMUCSIMH YPAaBHEHUNH XUMUYECKUX PEaKIIHiA;

IIP6 05. chopMUpOBaHHOCTh YMEHUI yCTaHABIMBAaTh MpPUHA[-
JIEKHOCTh M3YyYEHHBIX HEOPraHWYECKMX W OpPraHMYECKUX Be-
LIECTB K OIpeNEe’IeHHbIM KJlaccaM U TpyIaM COeIMHEeHUH, xa-
pakTepu30BaTh UX COCTaB U BaKHEHIIINE CBOMCTBA; ONPEIENIATh
BUJIbI XUMUYECKHUX CBSA3€H (KOBaJeHTHAs, NOHHAsI, METaJJInye-
CKasl, BOJIOPOAHAs), TUIBI KPUCTAIUIMUECKUX PELIETOK BELECTB;
KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIIHH;

I1P6 07. chopMHpPOBAHHOCTh YMEHHUH MPOBOAUTH PACUETHI IO
XUMHAYECKHM (OpMyJiaM W ypaBHEHHSIM XUMHUYECKUX PEaKIIHid
C MCIIOJIb30BaHUEM (PM3MYECKUX BEJIMYMH, XapPaKTEPH3YIOUIHX




B€OIECTBaA C KOJMYECTBEHHOM CTOPOHBI: MACCHI, o0beMa (HOp-
MAaJIbHBIC yCHOBI/ISI) ra3oB, KOJMYCCTBA BCIICCTBA, HCIIOJIb30-
BaTb CUCTCMHBIC XUMHWYCCKHUEC 3HAHUA IJIA IIPUHATUA peI_HeHI/Iﬁ
B KOHKPCTHLIX JKH3HCHHBIX CUTyalUAX, CBA3AHHLBIX C BCHIC-
CTBAMHU U UX IIPUMCHCHHCM.

OK 02. Ucnonn30Bath
COBPEMEHHBIE CPE/I-
CTBa IIOMCKA, aHAJIN3a
Y UHTEpIpETaIuu
uHpOpMAINY U UH-
(hopmarmoHHbIC TEX-
HOJIOTHH JIJIS BBINOJI-
HEHHUs 3a1a4 nmpodec-
CHOHAJIbHOU ACATeIIb-
HOCTH

JIN4HOCTHBIE pe3yJbTaThbl JOJIKHBI OTPa*KaTb B 4Ya-
CTH:
HEHHOCTU HAYYHOT'O IMO3HAHUS:

c(OPMHPOBAHHOCTE MUPOBO33PEHHUS, COOTBETCTBY-
IOLEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U
OOLIECTBEHHON IMpPaKTUKU, OCHOBAaHHOIO Ha JIMAJOre
KYJBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO Me-
CTa B IIOJIMKYJIBTYPHOM MHUPE;

COBEPIUCHCTBOBAHUE  S3BIKOBOM M  YUTATEIbCKON
KYJBTYpbl Kak CpeACTBa B3aUMOJCHCTBUS MEXKAY
JIIOJIBMH U ITIO3HAHMS MUPA.

MeTanpeamMeTHblie pe3yabTaThl J0JKHbI OTPAXKATh:
OBjaseHHe YHMBEpPCAJbLHBIMM Y4YeOHBIMHM IO3HABA-
TeJbHBIMH J1eCTBUSIMU:

B) pa6ora ¢ undopmanmeii:

BJIQ/IETh HABBIKAMHU TONy4YeHUS MH(POpPMAIUU U3 HUC-
TOYHHUKOB pPAa3HBIX THUIIOB, CaMOCTOSITENIBHO OCY-
OIECTBJIATH IIOMCK, aHaJIW3, CUCTEMATH3alluUl0 U HH-
TeprnpeTanuio WHPOPMAIMU PA3TUYHBIX BUIOB H
dbop™m mpecTaBIeHUS;

CO3/1aBaTh TEKCTHI B PA3JIMYHBIX opMarax ¢ y4yeToMm
Ha3Ha4YeHUs MHPOpMAIMU U IeJeBON ayAuTOpHH,
BBIOMpas ONTUMANbHYIO (DOpPMY MpEACTaBICHUS U BU-
3yanu3aIuy;

OIICHUBATh JIOCTOBEPHOCTH, JISTHTUMHOCTH HH(OpPMa-
[[MU, €€ COOTBETCTBHE IMPABOBBIM U MOPAIBHO-
OTUYCCKHUM HOpMaMm;

JucnuninHapHbie (mpeAMeTHbIe) Pe3yJbTaTbl M J0JIKHBI
0TPaKaTh:

IIP06 06. BiageHUE OCHOBHBIMU METO/IaMU HAyYHOTI'O IMO3HAHUSA
BEIIECTB U XMMHUYECKUX SIBJICHUN (HAOIIOACHHE, U3MEpEHHUE,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE);

IIP6 07. chopMupOBaHHOCTh YMEHUN MPOBOJUTH PACUEThl MO
XUMHAYECKHM (OpMyJiaM M ypaBHEHHSM XUMHUYECKUX PEaKIHA
C HCMOJb30BaHUEM (UINYECKUX BEIUYMH, XapaKTEPU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0bemMa (HOp-
MaJIbHBIE YCJIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30-
BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JJI MPUHSITUS pelIeHUN
B KOHKPETHBIX >XM3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C Bellle-
CTBaMH U UX MPUMEHEHHUEM,;

I1P6 08. chopMUPOBAHHOCTH YMEHMIA TUIAHUPOBATH M BBIMOJI-
HATh XUMHMUYECKUN SKCIIEPUMEHT (IPEBpAIICHNUs OpraHU4YeCKUX
BELIECTB IIPU HAIPEBAaHUU, IIOJyUYEHUE ITUIIEHA U U3YUYEHUE ETO
CBOICTB, KaUECTBEHHbIE PEAKIIMM Ha aJIbJIETHUJIbl, Kpaxmall, YK-
CYCHYIO KHUCIIOTY; JeHaTypanusi OelKOB IpH HarpeBaHuH,
LBETHbIE peaKUUU OEJIKOB; MPOBOJUTH PEAKIIMU HOHHOIO 00-
MEHA, ONPENENATh CPeAy BOIHBIX PacTBOPOB, KaUECTBEHHBIE
peakuuu Ha cynbdar-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha KaTH-
OH aMMOHMUS; pelIaTh 3KCIEPUMEHTAIbHbIE 3a7aud IO TeMaM
"Metamnbl" u "Hemeramibl") B COOTBETCTBUM C MpaBUIIAMHU
TEXHUKU O€30MacHOCTH MpPU OOpAaIlleHUH C BEIIeCTBAMH U Ja-
OOpaTOpHBIM 00OPYIOBAHHWEM; TMPEACTABISITH PE3YIbTAThl XHU-
MHYECKOT0 3KCIIEpUMEHTa B (OpMe 3alUCH YpAaBHEHHH COOT-
BETCTBYIOIIMX PEAKIUl U (POpPMYIMPOBaTH BHIBOJBI Ha OCHOBE
9TUX PE3YJbTATOB;




— BIIQJICTh HABBIKAMU PACIIO3HABAHUS W 3allUThl WH-
dbopmaruu, HHOOPMAITMOHHOW OE30MaCHOCTH JTMYHO-
CTH.

ITP6 09. chopMupOBaHHOCTh YMEHHUS aHATU3UPOBATH XUMHUYE-
CKyI0 HH(OpPMAIUIO, TMOJIYYaeMyI0 M3 Pa3HBIX HCTOYHUKOB
(cpenctB MaccoBoit nH(popmaruu, cetb IHTEpHET 1 npyrue).

OK 04. DddexTuBHO
B3aHMMOJICHCTBOBATh U
paboTarh B KOJUICKTH-
BE U KOMaH/E

JIn4HOCTHBIE pe3yJbTaThl J0JLKHbI OTPakaThb B 4a-

CTH:

IrPA’XKAAHCKOI0 BOCIIMTAHUS:

— TOTOBHOCTb BECTH COBMECTHYIO AESTEIBHOCTH B HH-
Tepecax rpakJJaHCKOTo OOIIEeCTBa;

— yMEHHUE B3aUMOJIEUCTBOBATh C COLMAJIbHBIMU HHCTH-
TyTaMu B COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYeE-
HUEM.

MeTtanpeamMeTHble pe3yJabTaThl J0JAKHbI OTPAKATH:

OBjajieHHe YHMBEPCAJbHBIMM KOMMYHHMKATHBHBIMH

AefCTBUAMU:

0) coBMecTHAasI JIesITeJIbHOCTD.

— TIOHHMMAaTh U MCHOJb30BaTh MPEUMYIIECTBA KOMaHJ-
HOM Y MHAMBHUAYaAJIbHOMN paboTHI;

— TMpPUHUMATh LIETU COBMECTHON AESTENbHOCTH, Opra-
HU30BBIBaTh U KOOPJAUHUPOBATH JEHCTBUS MO €€ J10-
CTHKEHMIO: COCTAaBJISITh IUIAH JIEWCTBUM, pacrpene-
JSTh POJIU C YYETOM MHEHUH y4aCTHUKOB OOCYXIaTh
pe3yNbTaThl COBMECTHOU pabOTHI.

OBjaeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMHU J1eii-

CTBUSIMU:

r) NPUHATHE Ce0s M APYTUX JI0ACeH:

— TPUHUMATh MOTHUBHI U aPTYMEHTHI IPYTUX JIIOJIEH TTPH
aHaJINM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

— TpU3HaBaTh CBOE MPABO M MPABO JIPYTUX JIOAEH Ha
OIINOKH;

— pa3BUBaTh CIOCOOHOCTH MOHUMAaThb MHUP C IO3ULIUU
JPYTOro 4yeyoBeKa.

JAucnumimHapHbie (MpeaMeTHbIE) Pe3yJbTaThl M TOJKHBI
0TPaKATH:

ITP6 08. chopMUpPOBAaHHOCTH, YMEHHUM IJIAHUPOBATHh U BBIMOJI-
HATb XUMUUYECKHUH IKCIEPUMEHT (IIPEeBPAILICHUs] OPTraHUYECKUX
BEIIECTB IPU HArPEBaHUU, NOJyYEHHUE ITUIICHA U U3yYEHHUE ero
CBOMCTB, KaU€CTBEHHBIC PEAKIIMKM HA aJbJCTUJIbI, KpaxMal, yK-
CYCHYIO KHUCJIOTY; JeHaTypauusi O€JKOB IIpH HarpeBaHUU,
[[BETHBIE peaklMu OEJKOB; MPOBOJIUTH PEAKIIMM HOHHOTO 00-
MEHa, ONpPENeNsITh CpPeAy BOIHBIX PAcTBOPOB, KaueCTBEHHbBIC
peaknuu Ha cynbdar-, KapOOHAT- W XJIOPHI-aHUOHBI, HA KaTH-
OH aMMOHWUS; pellaTh dKCHEPUMEHTANbHbIC 3aJjaud MO TeMaM
"Meramibl" u "Hemeramnsl") B COOTBETCTBUM C IpaBUIIaMU
TEXHUKH 0€30MacHOCTH MpH OOpallleHuu ¢ BEIIeCTBaMU U Jia-
OOpaTOpHBIM 00OPYIOBAHHEM; TMPEACTABISTh PE3YJIbTATHl XHU-
MHUYECKOr0 JKCIIepHUMEHTa B (hopMe 3aluch ypaBHEHUH COOT-
BETCTBYIOIIMX pEaKIuii 1 (OpMYIUPOBATH BHIBOJBI HA OCHOBE
3TUX PE3yJIbTaTOB.




OK 07. CogeiicTBo-
BaTh COXPAHCHHIO
OKpYIKarolien cpejipl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
W3MCHECHUU KIIUMaTa,
MIPUHITUIIBI OCPEIKITH-
BOT'O TIPOU3BOJICTBA,
¢ pexTuBHO neH-
CTBOBATh B YPE3BBI-
YalHBIX CHUTYaIUsAX

JInuyHOCTHBIE pe3yJiIbTaThl JOJLKHbI OTPaxaTh B 4Ya-
CTH:
IKOJIOTNYeCKOr0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh JKOJIOTMYECKON KYJIBTYpBI, IO-
HUMaHHE BIIMSHUS COLMAIbHO-3KOHOMMYECKHUX IIPO-
LIECCOB Ha COCTOSIHUE ITPUPOAHON U COLMAIBHOM cpe-
JIbl, OCO3HAHHE TJIO00ATBFHOIO XapaKTepa 3KOJIOoruye-
CKHX Ipo0JeM;

IUJIAHUPOBAHUE U OCYILECTBIICHHE JEUCTBHU B OKpY-
JKAIOILEH Cpelle Ha OCHOBE 3HAHHUs LEJIEH YCTOMYHUBO-
IO pa3BUTHUS YEJIOBEUECTBA;

AKTMBHOE HENPUATHE ACUCTBUM, NPUHOCSIIIHUX Bpex
OKpYKarolllei cpese;

yMEHHUE IPOrHO3UPOBATh HEOJArONpUSATHBIE KOJIO-
TUYECKHE TIOCHEACTBUSA IPEAIPUHUMAEMBIX JIEH-
CTBUH, IPEAOTBPAILATh UX.

MeTtanpeamMeTHble pe3yJabTaThl J0JKHbI 0TPAKATH:
OBnajgenne yHuBepCaJbHBIMH Y4eOHBIMH II03HABA-
TeJbHbIMH AeHCTBUSIMH:

B) padora ¢ nHpopManmei:

HCIIOJIb30BaTh CPeACTBa MH(OPMALIMOHHBIX U KOMMY-
HUKaIIMOHHBIX TEXHOJIOTHH B PEIICHUN KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX M OPTaHH3alMOHHBIX 33734 C CO-
OytoieHneM TpeOOBaHUN dPrOHOMMKH, TEXHUKH O€3-
OMaCHOCTH, TUTHEHBI, pecypcocOepexeHus, IMpaBo-
BbIX M JTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH.

JAucnumimHapHbie (MpeaMeTHbIE) Pe3yJbTaTbhl M IOJIKHBI
0TpaKaTh:

ITP6 01. chopMHUPOBAHHOCTH MPEACTABICHUN: O XHMMHYECKOMN
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHHBI MHpa, POJIU
XUMHUHM B [O3HAHUM SIBICHUUA NPUPOIBI, B (OPMUPOBAHUU
MBIIJICHUSI U KYJIbTYphl JTUYHOCTH, €€ (DYHKIIMOHAIBHOHN Trpa-
MOTHOCTH, HEOOXOAMMOMN JIJIsl peIIeHUs MPAaKTUYECKUX 3a/1a4 U
9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3]I0pO-
BBIO U MIPUPOIHON cpefie;

IIP6 10. chopMuUPOBAaHHOCTH YMEHHU COONIONATH TpaBUIIA
9KOJIOTHYECKU 11eJIeCO00pa3HOro MOBENEHUsI B OBITY U TPYIO-
BOIl JIEATENBHOCTH B LEISX COXPAHEHUsI CBOETO 370POBbsS U
OKpYKarollle MPUPOIHON Cpeibl; YUYUTHIBATh OMACHOCTh BO3-
JEICTBUS Ha >KMBBIE OPraHU3MBbl OIPE/IEICHHBIX BEIECTB, I10-
HUMas CMBICT TOKa3aTess MpeAesbHOM J0MyCTUMOM KOHIICH-
TpaLuH.




2. CTPYKTYPA U COAEP) KAHME YYEBHOI'O ITPEJIMETA

2.1. O0bem yueOHO# JUCHMILVINHBI U BHAbI Y4e0HOI pa0doThl

Buj yueOHoit padoThl O0bem 4acos
O0bem o0pa3oBaTe/IbHOM NPOrpaMMbl Y4eOHOT0 IpeaMeTa 34
B T.4. B popMe NpPaKTHYECKOH MOATOTOBKHU 8

B TOM 4YHCJIC:

- TeopeTudecKoe o0ydeHue 24
- TabopaTopHbIE PaOOTHI 10
B TOM YHCIIE IPOPECCHOHATHLHO-OPHEHTUPOBAHHOE COJIEPIKAHHE 8

IIpome:xxyTounasi arrecTanusi B popMe KOMILJIEKCHOTO 324€Ta ¢ OLEHKOH € Y4eOHbIM
npeamerom «buosorusi» Bo 2cemecTpe




2.2. TemaTu4eckuii JjiaH U coaep:kanue yueonoro npeamera «CCQO.01.09 Uctopusn»

HaumenoBanue pa3- Coaepixanue yueOHOro Mmarepuaa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), Oo0bem, | Koabl
JeJIOB U TeM caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs akaja. 4 | popMupyemMbIxX
KOMIIeTeH I
Paznen 1. O01masi M HeOpraHn4yecKasi XuMus
TeopeTnueckoe o0yuenue
1.0cHoBHbIe noHATHS XuMHH. BemiectBo. AToMm. Monekyna. XuMUYECKUM AJIeMEHT. AJIOTPO-
nus. [IpocTsle u cnoxHble BenecTBa. KauecTBeHHbIN U KOJIMYECTBEHHBIN COCTaB BEIIECTB. XU-
Tema 1.1 OcHoBHBIE | MUYecKHe 3HAKU U (hopmyiibl. OTHOCHTENILHBIC aTOMHAs U MOJICKYJIsIpHas Macchl. KonudectBo OK 01.; OK
MMOHATHUS W  3aKOHBI | BEIECTBA. 2 02.; OK 04.;
XUMUU 2.0cHOBHBIE 3aKOHBI XUMHH. CTexnuoMeTpHsi. 3aKOH COXpAaHEHHUs] Macchl BEIIECTB. 3aKOH IO- OK 07.
CTOSIHCTBA COCTaBa BEILLECTB MOJIEKYJIIPHON CTPYKTYphl. 3aKOH ABOTaJpO U CIEACTBUS UX HETO.
3.PacueTHble 3aa4d Ha HAXOXKJACHHUE OTHOCUTEIHHOW MOJEKYISIPHOW MAacChl, ONpeAeTICHHE
MacCOBOM J0JIM XMMUYECKHUX 3JIEMEHTOB B CJII0)KHOM BEIIECTBE.
Teopernueckoe o0yueHue 2
1.Ilepnoanyecknii 3axkon .M. MenneaeeBa. Otkpoitue .M. Menaeneesbim llepnoanueckoro
Tema 1.2 Tleproms- 3akoHa. [lepuognyeckuit 3akon B opmynuposke .M. MenneneeBa. Ilepuoaudeckas Tabiuia
qecKas cHCTeMa xumi- | NAMAIECKHX SEMEHTOB — rpaguueckoe 0ToOpakeHue Mepuoandeckoro 3akona. CTpykTypa me- OK 01.: OK
HECKHX seMenTop | PAOAHHECKOH Ta0JINLBI: TIEPUOJIBI (Mamile 1 OobilKe), rpynnsl (TaaBHas U MOOOYHAs). 02.: OK 04.:
U Mennencesa u 2.CTtpoenue aToma I/IuﬂepI/IOIlI/I‘ICCKI/II/I 3akoH .. MenaeaeeBa. AToOM — CJI0KHAs 4acTHIIA. OK 07.
CTPOCHHE ATOMa Anpo (IpOTOHBI W HEUTPOHBI) U 3ANEKTpPOHHAs 00010uKa. M3oTombl. CTpoeHHE 3IIEKTPOHHBIX
000JI0YEK aTOMOB AJIEMEHTOB MaJIbIX NMEepHOA0B. OCOOEHHOCTH CTPOSHMS HIEKTPOHHBIX 000JI0UEK
aTOMOB JIEMEHTOB OOJIBILIMX MEPUOJIOB (TMEpeXOAHBIX 31eMeHTOB). [loHsTHE 00 opbuTaNsX. S-, p-
u d-OpOuTanu. DIeKTpOHHbBIC KOHOHUTYPAIIMH ATOMOB XMMHUYECKUX DIICMEHTOB.
Tema 1.3 Crpoenue | TeopeTnueckoe o0yueHue 2 OK 01.; OK




HaumeHoBaHue pas-
JeJIOB U TeM

Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccCHOHAIBLHO-OPHEHTHPOBAHHOE),
caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs

Oo6mbem,
aKaju. 4

Koasbl
bopmupyembIx
KOMIIETEHIIN A

BE€IICCTBa

1. NUonnas xummnueckasi cBsi3b. Katnonsl, ux o0Opa3oBaHHe U3 aTOMOB B pe3ylibTaTe Mpolecca
OKHCJICHUs. AHHUOHBI, UX OOpa30BaHUE U3 aTOMOB B pe3yibTaTe MpPOLEcCa BOCCTAHOBJICHUSI.
HonHast cBs3b, KaK CBSI3b MEXYy KaTHOHAMHU M aHUOHAMHU 32 CUET JIEKTPOCTATUUYECKOIO MPUTSI-
xenus. Kraccudukanus MOHOB: MO COCTaBy, 3HAKy 3apsijia, HATUYHUIO THAPATHOW OOOJIOYKH.
Honnble kpuctaummueckue pemeTkd. CBONCTBA BEIIECTB ¢ MOHHBIM THIIOM KPUCTAJUTMUECKOMN
PEIIETKY.

2. KoBanienTHast xumMuueckasi cBsi3b. Mexanusm oOpa3oBaHUs KOBAJICHTHON CBsI3U (0OOMEHHBIIH
U JIOHOPHO-AKIENTOPHBIN). DIEKTPOOTpHUIIATEIHbHOCTh. KOBasIeHTHBIC MOJSIpHAST M HEMOJIApHAs
cBs3u. KpaTHOCTh KOBaJIEHTHOH CBA3U. MOJIEKYISIpHbIE U aTOMHBIE KPUCTAITINYECKHE PEIIETKU.
CBoiicTBa BEIIECTB C MOJICKYJISPHBIMU M aTOMHBIMU KPUCTAJUTMYECKUMU PEIIETKaAMHU.

3. ArperaTHble COCTOSIHUSI BellleCTB U BOAOPOAHAs CBsI3b. TBepjaoe, KUIAKOE U razoo0pa3Hoe
cocTosiHus BeulecTB. [lepexos BeniecTBa U3 OJHOIO arperaTHOro cocTosiHus B ipyroe. Bogopoa-
Hasl CBSI3b.

4. Yuctsle BelecTBa U cMecH. [lonsrue o cMecu BemiecTB. ['OoMOreHHbIE U T€TEPOTEHHBIE CMe-
cu. CocraB cMeceil: 00beMHast 1 MaccoBast 0T KOMIIOHEHTOB CMECH, MacCOBast I0JIs TPUMECEH.
5. MucnepcHble cucrembl. [lonstue o qucniepcHoit cucreme. JlucnepcHas ¢daza u qucCrepcuoH-
Has cpena. Knaccudukanus nucnepcHbix cucteM. [ToHsITHE 0 KOIUTOMAHBIX CHCTEMAX.

Jlaboparopnasi pabora

1. HpI/II‘OTOBHeHI/IC CYCIICH31U Kap60HaTa KaJlbIiusd B BOJC. HonyquI/Ie OMYJIBCUHU MOTOPHOI'O
Macnia. O3HaKOMIIEHHE CO CBOMCTBAMU AUCTICPCHBIX CUCTCM.

02.; OK 04.;
OK 07.

Tema 1.4 Bopa. Pac-
TBOPBl  DJEKTPOJIUTH-
qecKas QUccoImanusa *

Teopernueckoe o0yuenue

1. Boga. PactBopbl. PacTBopenue. Bona xak pactBoputens. PactBopumocts BemectB. Hacwi-
HICHHBIE, HEHACHIIIIEHHBIE, IEPECHIIICHHbIE PACTBOPHL. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, KU -
KOCTEH 1 TBEPIBIX BEIIECTB OT PA3IMUHBIX (PAKTOPOB.

MaccoBas 107151 paCTBOPEHHOT'O BELIECTBA.

2. DNEKTPOJIUTHYECKAS AUCCONMUANMSA. DICKTPOIHUTH M HEIJICKTPOIUTHI. DIEKTPOIUTHYCCKAS
auccoumranvs. MexaHu3msbl 3JIEKTPOJIMTUUECKON IUCCOLMALMU JUIS BEMIECTB C Pa3JIMYHBIMU TH-
MaMy XMMHAYECKOM CBSI3H. [ MIpaTUpOBAHHBIE U HETUPATUPOBAHHBIE HOHBIL. CTENEHb ANEKTPOIHU-
THUYECKON JUCCOLHUALNY.

JlabopaTopnas paGora

OK 01.; OK
02.; OK 04.;
OK 07.




HaumeHoBaHue pas-
JeJIOB U TeM

Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccCHOHAIBLHO-OPHEHTHPOBAHHOE),
caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs

Oo6mbem,
aKaju. 4

Koasbl
bopmupyembIx
KOMIIETEHIIN A

1. McneiTaHue pacTBOPOB KHUCIOT MHIMKATOpamMu. B3aumoneicTBHE METaIOB C KHUCIOTaMH.
BzauMoneiicTBue KHCIOT ¢ OKCHIaMH METaIoB. B3aumoaencTBre KUCIOT C OCHOBaHUIMHU. B3a-
MMOJICUCTBUE KUCIIOT ¢ coyisiMU. 2.McnibiTaHue pacTBOPOB IIesIouel MHAuKaTopamMu. Bzanmonen-
CTBHME LIENOYEH C cosiIMU. PasiiokeHne HepaCTBOPUMMBIX OCHOBAHMM. B3anmoneicTBue colieil ¢
MeTajiaMu. B3aumopencTBue coseit Apyr ¢ Apyrom. I'maposaus conel pa3iMuHoro Tuma

Tema 1.5 Kiaccudu-
Kallys HeopraHuye-
CKMX COCIWHCHUHN U UX
cBoiicTBa *

TeopeaneCKoe oﬁyqelme

1. Kucaorbl U ux cBoiicTBa. KUCIOTBl Kak 3JEKTPOIUTHI, UX KIACCH(PHUKAIUS 10 Pa3TUUYHBIM
npu3HaKaM. XMMHYECKHE CBOMCTBA KHUCIOT B CBETE€ TEOPUHU AJIEKTPOIUTUYECKON IHCCOLMALINU.
Oco0eHHOCTH B3aUMOJACHCTBHS KOHIEHTPUPOBAHHON CEPHOW M a30THOM KHUCIOT C METaJIaMHu.
OcCHOBHBIE CTIOCOOBI TIOTYYEHUS KUCIIOTHI.

2. OcHoBaHusl M UX cBoiicTBa. OCHOBAaHUA KaK AJNEKTPOJIUTHI, UX KIACCHU(pUKALUS M0 pa3Inuy-
HBIM NpHU3HAKaM. XMMHYECKHNE CBOMCTBAa OCHOBAHUI B CBETE TEOPHUH AJIEKTPOITUTUYECKON JUCCO-
nuanuu. Pa3ioxkeHne HepacTBOPUMBIX B BOJE OCHOBaHUN. OCHOBHBIE CIIOCOOBI MOTYYEHHS OC-
HOBAHUM.

3. Cosu 1 ux cBoiicTBa. Conu Kak AMeKTponuThl. Colu cpeHre, KUCTble U OCHOBHBIE. XUMUYe-
CKHM CBOWCTBA COJIE B CBETE TEOPUHU DIICKTPOIUTHYECKOUN auccoruanuu. CrnocoObl MoTydeHus
coseit. I ' maponus comnen.

OK 01.; OK
02.; OK 04.;
OK 07.

Tema 1.6 Xumuueckue

TeopeTuquKoe oﬁyqelme

OK 01.; OK




HaumeHoBaHue pas-
JeJIOB U TeM

Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccCHOHAIBLHO-OPHEHTHPOBAHHOE),
caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs

Oo6mbem,
aKaju. 4

Koasbl
bopmupyembIx
KOMIIETEHIIN A

peaxkuu

1. Knaccupukamusi XuMUYeCcKHX peakuuil. Peakiuyu coenuHeHUsI, pa3IoKeHUs, 3aMeIIeHuUs,
obOmena. Karanutnueckue peakiun. OOpaTuMble U HEOOpaTUMbIE peakluu. | OMOTeHHBIE U reTe-
pPOTeHHbIE PeaKIHH. DK30TEPMUUECKHE U FHAOTEPMUYECKUE peakuuu. TermnoBoil adhdexT xumu-
YECKUX peakuui. TepMOXUMUYECKHUE YPaBHEHUS.

2. OKHMCINTEIbHO-BOCCTAHOBUTEILHbIe peakuuu. CteneHb okuciaeHus. OKUCIUTENb U BOC-
craHoBieHue. BoccraHoBuTens M okucieHrue. MeToj 3JeKTpOHHOTO OanaHca JUisi COCTaBICHUS
YPaBHEHU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA.

3. CkopocTh XMMUYECKHX peakuuid. [loHsITHE 0 CKOPOCTH XUMUYECKUX PEaKLUidl. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKUX PEAKINIl OT pa3nuyHbIX (HaKTOPOB: MPUPOABI PEAarupyroluX BEIIECTB, UX
KOHIICHTpAIlMH, TEMIIEPaTyphl, MOBEPXHOCTU CONMPUKOCHOBEHUS W UCIOJIb30BAHUS KaTaJIU3aTo-
poB. O6paTuMocTh XUMHYecKHX peaknuil. OOpatuMble 1 HEOOpaTUMbIE peaKIu. XUMUYe-
CKO€ PaBHOBECHE U CITOCOOBI €r0 CMEIICHHUSI.

Jlaboparopnasi pabora

1. Peakuust 3aMelieHusl MeaM KeJIe30M B pacTBOpe MeIHOro Kymopoca. Peakiuu, uayime ¢ 006-
pa3oBaHUEM OCaJKa, ra3a Wi BOJbI. 3aBUCUMOCTh CKOPOCTH B3aUMOJICHCTBUS COJITHON KHUCIOTHI
C METAJUIaMH OT UX MPUPOJBI. 3aBUCUMOCTb CKOPOCTH B3aWMOJAECUCTBHS LIMHKA C COJISIHOM KHCIIO-
TOM OT ee KOHILIEHTpaluH. 3aBUCUMOCTh CKOPOCTH B3auMmoencTBus okcuaa meau (II) ¢ cepnoit
KHCJIOTOM OT TEMIIEPATypHI.

02.; OK 04.;
OK 07.

Tema 1.7 Metauisl u
HeMeTabl *

TeopeTuquKoe oﬁyqelme

1. Metaniabl. OCOOEHHOCTH CTPOEHHUSI aTOMOB U KPUCTAIIOB. DHU3NYECKHE CBOICTBA METAJLIOB.
Knaccudukanus MeTayuioB o pa3InyHbIM MpU3HAKaM. XUMUYECKHE CBOICTBA METAIJIOB. DJEK-
TPOXUMMUECKHUH PsJl HANIPSHKEHUN MeTaioB. MeTtamiotepmust.

OO6mue crocoOs! momydeHust MetauioB. [loasTue o metaumypruu. [lupomeramtyprus, Tuapome-
TaJUTYprust ¥ dJeKTpomMeTayprusi. CriaBbl YepHbIE U IIBETHHIE.

2. Hemeranabl. OcoO€HHOCTH CTpOEHHST aToMOB. HemeTainel — TPOCTHIE BeIIECTBA.
3aBUCUMOCTh CBOMCTB TaJOrT€HOB OT UX mnojoxkenus B llepuoamueckoil cucreme.
OKI/ICJ’II/ITeJ'H)HI)Ie U BOCCTAHOBUTCIIbBHBIC CBOfICTBa HEMCTAJIJIOB B 3aBUCHUMOCTH OT UX ITOJIOKCHUA
B Sy IEKTPOOTPUIIATEIBHOCTH.

Jlaboparopnasi pabora

OK 01.; OK
02.; OK 04.;
OK 07.




HaumenoBanue pa3- Coaeprxanue yueOHOro Mmarepuaa (0CHOBHOe U NpodecCHOHAIBbHO-0PHEHTHPOBAHHOE), Oo0bem, | Koabt
JeJIOB U TeM caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs akaja. 4 | popMupyemMbIxX
KOMIIeTeH I

1. 3akanka u ornyck craau. O3HaKOMIIEHHE CO CTPYKTYpaMu ceporo u oeinoro uyrysna. Pacrmo-
3HaBaHME PYJI JKeJe3a.
Opranuveckasi XuMHus 8 OK 01.; OK

Paznen 2. 02.; OK 04.;

OK 07.
Teopernueckoe o0yueHue 2
1. Ipeamer opranmueckoii xumuu. IIpupoaHblie, HICKYCCTBEHHbIE U CUHTETUYECKHE OpraHuye-
ckue BeuiecTBa. CpaBHEHUE OPTaHUYECKUX BEIIECTB C HEOPTaHUYECKUMHU.
BanenTHOCTh. XMMHUYECKOE CTPOEHUE KAK MOPAIOK COEAMHEHHSI aTOMOB B MOJIEKYJIbI 110 BAJICHT-
Tema 2.1 OcHoBHbIE
HOCTH.
TOHATICL ~ Opramuie- Knaccudukanusi oprannyeckux BemlecTB. Knaccugukaius BemecTB M0 CTPOSHUIO YIIIEpPO OK 01.; OK
CKOM XHMHUH U TEOpHUSs B P m ) H H p YIepoa 02.; OK 04.;
HOTO CKeJIeTa M HAIMYMIO (YHKIIMOHAIBHBIX rpymil. ['omonoru u romosnorus. Hagana HomeHk1a-
CTpPOCHHUSI  OpraHuye- OK 07.
. Typsl IUPAC.

CKHX COEIUHEHUN . .

2. Knaccupukanus peakumii B opranundeckoii xumuu. Peakunu npucoequHenus (rugpupoa-

HUS, TaJIOI€HUPOBAHMS, THAPOTaIOTeHUPOBAHNUS, THApaTan). Peakiuu oTtmierienus (aeruapu-

poBaHUs, AETUAPOTaJIOreHUpOBaHus, aerujparanun). Peakuun 3amemnienus. Peaknuu usomepu-

3aumu. M3rorosnenne Moaenei MOJIEKyJl OpraHMUECKUX BEIIECTB.

Teopernueckoe o0yueHue 2

1. AnkaHbl. AJIKaHBI: TOMOJIOTUYECKUHN psAJl, U30MEPUSI U HOMEHKJIAaTypa ajlKaHOB. XMMHUYECKHE

CBOMCTBA aJIKaHOB (MeTaHa, 3TaHa): TOpeHHe, 3aMellleHue, pas3liokeHue, Aeruapuposanue. [Ipu-

MEHEHHE aJIKaHOB Ha OCHOBE CBOMCTB.

2.AJIKeHbl. DTUJIEH, €T0 MOJTy4YeHHue (AerHIpUPOBAHUEM ITaHa, JENOIUMEpHU3alueil MoInITUIe-
Tema 2.2 VYrumesopo- | Ha). ['omonoruueckuii psj, n3oMepHsi, HOMEHKIIaTypa alKeHOB. XMMHYECKHe CBONCTBA ATHIICHA! OK 01.; OK
POBI ¥ UX IIPUPOJAHBIE | TOPEHUE, KaueCTBEHHbIE peakinu (oOeciBeunBaHUE OPOMHOM BOJBI M pacTBOpa IepMaHraHara 02.; OK 04.;
VCTOYHUKU KaJus ), TuapaTanus, noiauMepusanus. [[pumeHeHne 3TuineHa Ha OCHOBE CBOWCTB. OK 07.

3./Iuenbl n kayuykH. [IoHsATHE O AMEHAX KaK yrJIeBOJOPOJAX C ABYMs JBOWHBIMM CBsA3siMH. Co-
NpsDKEHHBbIE JUeHbl. XUMUYecKue cBoicTBa OyranueHa-1,3 u u3onpeHa: obeciBeurnBanue Opom-
HOM BOJBI U IOJIMMEpU3alMs B Kaydyku. HarypaibHbIi U CHHTETUYECKHUE KayYyKU.

4. Ankunbl. AueruieH. XMMUYECKHE CBOMCTBA alleTUJIEHA: TOPEHUE, 00ECIBEUNBaHNEe OPOMHOM
BOJIbl, IIPUCOCIMHEHHME XJIOPOBOAOpOAa W rujaparanusd. IIpuMeHeHMe aneTuieHa Ha OCHOBE
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HaumeHoBaHue pas-
JeJIOB U TeM

Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccCHOHAIBLHO-OPHEHTHPOBAHHOE),
caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs

Oo6mbem,
aKaju. 4

Koanl
bopmupyembIx
KOMIIeTeHIMA

CBOMCTB. MexkKnaccoBas HN30MEPpHs C aAJIKaJUCHAMU.

Tema 2.3 Kucnopo-
coJiepKaIife OpraHu-
4eCKUe coeqnHeHus *

TeopeaneCRoe oﬁyqe}me

1.Cnuprsl. [lonydyeHnue 3TaHosa OpOXKEHUEM TIIFOKO3bl U THApaTalen sTuiIeHa. [ napokcuipHast
rpynna Kak (QyHKIuoHanbHas. [IOHSATHE O MpenenbHBIX OJHOATOMHBIX CHHPTax. XUMHUYECKHE
CBOWCTBA 3TAaHOJIA: B3aMMOJEHCTBHE C HATpUEM, OOpa3oBaHUE IPOCTHIX U CIOXKHBIX 3(PUPOB,
OKHUCJIEHHE B anpjerujl. IlpuMeHeHue 3taHojia HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro Hocies-
CTBUS U NPEAYIPEKICHUE.

['nuepuH Kak MpeacTaBUTENb MHOIOATOMHBIX CIUPTOB. KauecTBeHHas peakuus Ha MHOIOaTOM-
Hble cnupThl. [Ipumenenue rimnepuxa.

®enos. Pusnyeckne U XUMUIECKHE CBOICTBA (eHONMa. B3auMHOE BIUSHIE aTOMOB B MOJIEKYJIE
(deHona: B3aMMOAEHCTBUE C TMIPOKCUIOM HAaTpHs U a30THON kucinoToi. [Ipumenenue ¢enomna Ha
OCHOBE CBOMCTB.

2. Aabperuabl. [lonstue o0 anpaerngax. AnpJeruaHas rpymnna Kak (yHKUuoHaibHas. Dop-
MaJbJETHI U €r0 CBOMCTBA: OKMCICHHE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBJIEHUE B COOT-
BETCTBYIOIIMN crupT. [lonydeHne anbAernioB OKUCIEHUEM COOTBETCTBYIOIUX CIUPTOB. [Ipu-
MeHeHHe (popMalibJieru/ia Ha OCHOBE €ro CBOMCTB.

KapoonoBbie kucothl. [IoHATHE 0 KapOOHOBBIX KUCI0Tax. KapOokcuiabHas rpynmna Kak GpyHK-
LMOHAJIbHAS. [ 'OMOJIOTHYeCKHU psiJ MpeAeNbHbIX 0JJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [Tomyde-
HHUE KapOOHOBBIX KHUCJIOT OKHUCIIEHUEM ajIbJErHJI0B. XUMHUECKUE CBOMCTBA YKCYCHOW KHUCIOTHI:
oOurre cBOMCTBAa C MMUHEpAIbHBIMU KHUCIOTAaMU M peakuus stepudukanmu. [Ipumenenue ykcyc-
HOM KHCJIOTBI Ha OCHOBE CBOMCTB. BbIclIMe XUpPHBIE KHCIOTHI Ha IPHUMEpE NMaJIbMUTHHOBOM U
CTE€apHUHOBOM.

3. Cioxxnble 3¢pupsbl U kupbl. [TonydeHune cioxHbIX 3¢upoB peakiuen srepudukanuu. Craox-
HbI€ 3(UpHI B IPUPOAE, UX 3HaUeHue. [[puMeHnenne cinoxHbIX 3pUpoB Ha OCHOBE CBOKCTB. JKUpbI
Kak ciokHble 3¢upsl. Knaccudukanus xupoB. XuMHUYECKHE CBOMCTBA KUPOB: TUAPOJIU3 U TUJI-
pUPOBaHME KUJIKUX )KUPOB. [IpuMeHeHne )KMpOB Ha OCHOBE CBOMCTB. MblLa

OK 01.; OK
02.; OK 04.;
OK 07.

Tema 2.4 A3zorcoaep-
JKalllue OpPTaHHYECKUE
coequHenus. llommme-
pHI *

Teopernueckoe o0yueHue

1. Amunbl. [lonstue 06 amuHax. Anudarndeckue aMuHBI, UX KIacCU(UKAITUS U HOMEHKIIATYpa.
AHUWIHH, KaK opranndeckoe ocHoBanue. [lonydenue anunmHa u3 HuUTpoOeH3ouna. [Ilpumenenue
AHWINHA HA OCHOBE CBOWCTB. AMUHOKHUCJIOTBI.

OK 01.; OK
02.; OK 04.;
OK 07.




HanmenoBanme pa3- Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccCHOHAIBLHO-OPHEHTHPOBAHHOE), Oo0bem, | Koasbl
JeJIOB U TeM caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs akaja. 4 | popMupyemMbIxX
KOMIIeTEHIM I
2. beaxu. [lepBuuHas, BToprdHasi, TPETUYHAS CTPYKTYPHI OCIKOB. XUMHUYECKHE CBOMCTBA Oe-
KOB: TOPEHHE, JCHATYPALUs, THIPOJIN3, [IBETHBIE peakinu. buonornueckue GyHKITMN OSITKOB.
IMosmmepsl. benku u nonucaxapuibl Kak OMOMOIUMEPEI.
HTtoro: 34

CceEMeECTpe

IIpomeskyTouHas arrecTanus B GopMe KOMILIEKCHOTO 3a4€Ta ¢ OLEHKOI ¢ y4eOHbIM npeameroM «buosorus» Bo 2

* TeMa U3y4aeTcs ¢ y4eToM npodeccuoHanbHON HAIPaBIEHHOCTU




3. YCJIOBUSA PEAJIM3ALIUN ITPOT'PAMMBI YYEBHOI'O IIPE/-
META

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTePHAJIbHO-TEXHHYECKOMY o0ec-
Ne4YeHH 0

JUtst peanu3audyd IpOrpamMMbl MpEeAMETa JOJKHBI OBITh MPELYCMOTPEHBI
CIIEIyIOLIME CIEHHAbHBIE MMOMELIEHUs: YYEOHbId KaOMHET XUMUU M y4eOHOM
XUMHYECKON J1abopaTopuu, OOOpYyIOBaHHBIC CIEIUAIU3UPOBAHHONW yueOHOM
MeOEeIbI0 U TEXHUYECKUMU CPEICTBAMM.

O6GopynoBanne ydyeOHOro KaOWHeTa (HAIVISIAHBIE TOCOOHWs): HaOOphI
IIAPOCTEPIKHEBBIX MOJENIEH MOJEKYJ, MOJEIH KPUCTALIMYECKUX PELIETOK,
KOJUIEKIIMU IPOCTBIX U CJIOKHBIX BEIIECTB U KOJUIEKLIUHU ITOJMMEPOB; KOJUIEKIUS
TOPHBIX NTOPOJ U MUHEPAJIOB, Tabnuua MeHaeneesa, yueOHble (PUIBMBI.

O6opynoBanue abopatopuu U pabOYMX MECT JIabOpaTOpUH: MEH3YPKH,
MUINETKU-KANeIbHUIBI, TEPMOMETPBI, MHKPOCKOM, JyNbl, MPEIMETHbIE U
MOKPOBHBIE CTEKJA, IUIAHIIEThI JUIsl KaleJdbHbIX peakuuil, (QuiIbTpoBajgbHas
OyMmara, MpOMBIBaJIKU, CTEKJISIHHbIE NPOOUPKHU, PE3UHOBBIE MPOOKH, (POHAPUKH,
HAa0Op pEaKTHUBOB, CTEKJISIHHbIC MAJOYKH, IITATHBBI JJII MPOOUPOK; YEpPHBIE
LUMJIMHAPBI, BOPOHKU CTEKJISIHHbIE, BOPOHKH JENHUTENbHbIE HUIuHAprdeckue (50-
100 ™), crymku c TecTHKOM, (ap(opoBble UalIKA, MUHIETH, (UIBTPHI
OyMakHble, BaTa, MapJjs, YacOBbIE CTEKJa, BJEKTPOIUIUTKH, JIabOpaTOpHbIE
IITaTUBbI, CIUPTOBbIE TOPENKH, CHUYKH, NMPUOOp AJIi MOJy4YeHHUs razoB (UIu
npoOupKa C ra300TBOJHON TPYOKOi), JAepKaTenu sl MPOOMPOK, CKISHKH IS
XpaHEHUsl PEaKTUBOB, pa3daTOuHbIE JOTKW; XuMuieckue crakansl (50, 100 u 200
MJT); IINATENN; MUHLETHI; TUTeIbHbIC LIIUIIbI; CEKYHIOMEPHI (TaliMephl), YepHbIE
npobupku (Ha 10—20 mi1) u yepubie ko0bI (25, 50, 100 u 200 mut), BoasiHas OaHs
(W11 TepMOCTAT), CTEKJISTHHBIC MAIOYKH; KOHUYECKHUE KOJObI g TuTpoBaHus (50
u 100 wmu1); WMHAMKATOpHBIE NOJIOCKUA il ompexaenenus pH u cranmaprtHas
WHIUKATOpHAs 1IKaja; YHUBEPCAIbHbIA UHAUKATOP; nuneTky Ha 1, 10, 50 w1 (umm
no3atopel Ha 1, 5 u 10 mut), OropeTKH AJ1s1 TUTPOBAHUS, MEIUIIMHCKHUE HITTPHUIILI Ha
100—150 mu1, nabopaTopHblie W/WIM aHaTUTUYECKUE Bechl, pH-BETpbI, CYyIINIbHBIH
mkad, u ap. JaboparopHoe 000pyI0BaHUE

3.2. UudopmannoHHoe odecnevyeHrue peajn3aluu NporpaMmbl
Ilepeyenb pexoMeHayeMbIX Yy4YeOHBIX H3AaHuii, VHTepHeT-pecypcos,
JAOIOJHUTEJIbHOMN JIUTePaTyphbl

3.2.1 Ocnoenble ucmouHuKu.

1. Andunorenona, 1. B. Xumus. ba3ossiii ypoBenb: 10-11 kmaccs :
y4eOHUK AJis1 cpenHero odmiero oopazoBanus / M. B. Augunorenosa,
A. B. ba6kog, B. A. [lonikoB. — 2-e u3a., uctp. u aom. — Mockga : 3gaTenscTBo
FOpaiit, 2026. — 290 c. — (O0meo6pazoBatenbHbIi UKN).. // FOpalT : 06pa3oBa-
tenbHas miaTgopma. — URL: https://urait.ru/bcode/589219 (nata obpamieHus:
10.06.2026). — Pexxum ocTyma: 1o MOIIMUCKE.
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2. Maprteinosa, T. B. Xumus. YriayOnennsiit ypoBenb. 10-11 kmacchr :
y4eOHUK JIJIs1 cpeiHero obero oopasoBanus / T. B. MapTbeiHOBa,

. B. ApramonogBa, E. b. I'ogyHoB ; oz o6mr. pea. T. B. MapteiHoBo#. — 2-¢ u3.,
uctp. u gom. — Mocksa : U3narensctBo FOpaiit, 2026. — 352 ¢. — (O6mieo0pa3oBa-
TeabHBIN 1HK). // FOpaiit : o6pazoBarenbHas miatdopma. — URL:
https://urait.ru/bcode/583623 (mata obpamienus: 10.06.2026). — Pexxum gocTyma:
IO MOJIITUCKE.

3. Andunorenona, 1. B. Xumus : yaeOHUK U TPAKTUKYM JIJIs1 CPEIHETO
npodeccuonansaoro obpazosanms / M. B. Andunorenona, A. B. babkos,

B. A. TlonikoB. — 2-e u3n., uctp. u gom. — Mocksa : U3natensctBo FOpaiit, 2026. —
291 c. — (IlpodeccronanpHOE 0OpazoBanue). // FOpaidt : oOpa3oBaTebHas MIAT-
dopma. — URL: https://urait.ru/bcode/585046 (mata obpamenus: 10.06.2026). —
Pexxum mocrtyma: mo noamnucke.

4, Amapsues, A. M. O6mas xumus : yueOHOe TTocoOue IJis CpeTHero
npodeccuonansHoro oobpazosanus / A. U. Anapues, JI. . Aponuna. — 2-e usn.,
ucrp. u aom. — Mockga : U3parensctBo FOpaiit, 2026. — 123 c. — (IIpodeccuo-
HajbHOE 0OpazoBanue). // FOpailt : oOpazoBatenbHas mwiargopma. — URL:
https://urait.ru/bcode/585487 (nata oopamenwus: 10.06.2026). — Pexxum gocTyma:
IO TOJIITUCKE.

5. ['muaka, H. JI. O6mas xumus : y4eOHUK JIJ1s1 cpeaHero npodeccuo-
HanbHOTO 0oOpa3zoBanus / H. JI. 'nmunka ; mox pen. B. A. Ilonkosa, A. B. ba6koga.
— 20-e u3n., mepepald. u gom. — Mocksa : U3natensctBo FOpaiit, 2025. — 717 ¢. —
(ITpodeccuonansuoe odbpazoanue). // FOpaliT : odpazoBarenbHas miarpopma. —
URL.: https://urait.ru/bcode/569091 (nata ooparmenus: 10.06.2026). — Pexxum n1o-
CTYyTIa: 11O TIO/IITHCKE.

6. ['munka, H. JI. O6mas xumus. 3aga4u ¥ yIpaKHeHHs : y4eOHO-
NPaKTUYECKOE MMOCOOME [T CpeaHero mpodecCHoHaIbHOTo 00pa3oBanus /

H. JI. 'munka ; mox pen. B. A. Ilonkosa, A. B. babkosa. — 14-e¢ u3a. — Mockaa :
NznarenscTBO FOpaiit, 2026. — 236 c. — (IIpodeccuonansuoe odpazoBanue). //
FOpaiiT : oOpazoBarenbhas miardgopma. — URL: https://urait.ru/bcode/583970 (ma-
ta obparmenus: 10.06.2026). — Pexum goctyna: 1o monmcke.

3.2.2 /lononinumenbHble UCHOYHUKU:

1 Andunorenosa, 1. B. Xumus. ba3zoselii yposenb: 10-11 kiaccel : yue0-
HUK I cpenHero obmiero obOpaszoBanus / . B. AndunorenoBa, A. B. baOkog,
B. A. IlonkoB. — 2-e u3a., uchp. u aomn. — Mocksa : 3narensctBo FOpaiit, 2024. —
290 c. — (O0meo6pazoBarenbHbIi UK). // OpaliT : o6pa3zoBaTenbHas miaTdopma.
— URL: https://urait.ru/bcode/544870 (mata oOpamenwus: 06.06.2026). — Pexum
JIOCTYTIA: TI0 TIOJIITUCKE.

2 Audunorenosa, . B. Xumus : yueOHUK U MPAKTUKYM I CPEIHETO MpPO-
beccroHanbHOTO oOpazoBanust / . B. Audunorenona, A. B. babkos,
B. A. TlonkoB. — 2-e u3n., uctp. u non. — Mocksa : U3natensctBo FOpaiit, 2024. —
291 c. — (IlpodeccuonansHoe obOpazoBanue). // FOpaiT : oOpa3zoBaTenbHas IIaT-
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dopma. — URL: https://urait.ru/bcode/538526 (mara oOpamenus: 06.06.2026). —
PexxuM noctyna: 1o moJmnucke.

3 Amapues, A. M. O6mas u Heopranuueckasi xumusd. JlabopaTopHblil nmpak-
TUKYM . ydeOHOe mocoOue s CpeaHero mnpodecCHoHanbHOTO 00pa3oBaHUs /
A. U. Amapues, A. A. Kazakosa, JI. B. llleBHunpina. — 2-¢ u3aA., UcCnp. U JIOM. —
Mocksa : U3narensctBo FOpaiit, 2024. — 159 c. — (IlpodeccuonansHoe obpazona-
HUE). // Opaiit : oOpazoBaresnbHas aTgopmMma. — URL:
https://urait.ru/bcode/539193 (mata oOpamenwus: 06.06.2026). — Pexum moctyna:
IO TTOJIITUCKE.

3.2.3 Hnmepnem-pecypcot:

1. Poccwiickuii oOmieoOpa3oBarenbHbIi moptan http://experiment.edu.ru

2. Bupryansaas Xumudeckas [Ikona http://him-school.ru

3. DJIEKTpOHHAs oubimoTeka W3/1aTEIbCTBA «AKAJJEMU S
https://www.academia-moscow.ru/

4. KOHTPOJIb 1 OLNEHKA PE3YJIBbTATOB OCBOEHUSA YYEb-
HOI'O TIPEJMETA

KOHTpoJIb U OlLIeHKa pe3yNbTaTOB OCBOEHUS YYEOHOIrO MPEeIMETa pacKphiBa-
I0TCSl Uuepe3 MpeAMETHbIE, PE3y/bTaThl, HANPABJICHHbIC HA (POPMUPOBAHUE KOMIIE-
TEHIIUN 0 pa3jiesiaM U TeEMaM COJIepKaHusl yueOHOTO TIpeIMeTa

O0mme KOMIeTeHUMH Tun oneHoYHbIX Meponpus-

Paznen/Tema N
THI
Pasnmen 1. Heopranuueckas xu- | Jluarnocruyeckas pabora.
OK 01.; OK 02.; OK 04.; OK 07. must. Temsr 1.1-1.7 VY CTHBIN M TUCHMEHHBIN
JITIHOCTHOTO pasBUTHAL. Paznen 2. OpraHuyeckas XH- | OIpPOC.
must. Temsr 2.1-2.4 Pe3ynbTarhl BeINONHEHUS

yueOHBIX 3aJaHHH.
JlaGopaTopHbie pabOThI
ITpomexyTouHas aTTecTalusl.
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