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oOpa3oBaHMs ¢ yuyeToM TpeOoBaHUH (enepalbHBIX TOCYJApPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIApTOB M  TMOJy4yaeMol  mpodeccMd WM  CHEHUATbHOCTH  CPETHETO
npodeccuonanbHoro obpazoanus (IIpukaz3 Munnpocsemienuss Poccun ot 27.05.2022
Ne368 «O0 ytBepxkaennn heaepaIbHOTO TOCYIapCTBEHHOTO 00pa30BaTeILHOTO CTaH apTa
cpeaHero  mpodeccHOHabHOTO  00pa3oBaHMs  mo  crnenuaidbHocTH — 35.02.08
DONEeKTPOTEXHUUYECKHE CHUCTEMBI B  arporpombiiiuieHHOM komruiekce (AIIK)» (¢
U3MEHEHUsIMU U jomnoiHeHusiMu) (3apeructpupoBano B Muntocte Poccun 30.06.2022
Ne69089).
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1. ObHIIAA XAPAKTEPUCTHUKA PABOYEM IPOIPAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBbI «XUMMUSA»

11. Ob6aacTb npuMeHeHus1 padoyveil NPOrpaMmbl

O6mieoOpa3oBaTenbHas AUCIUIUTHHA «XUMHUS» SBISETCS 00s13aTeIbHOM
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa3oBaTeIbHOW MpOTrpamMMbl B
cootBeTcTBUH ¢ PI'OC CIIO mno cneunansHoctu 35.02.08 Dnexmpomexnuueckue
cucmemvl 6 azponpomviuiienHom xomniaekce (AIIK) peamu3zyemoli Ha Oase
OCHOBHOTO 0011ero oopazoBanus. JucuurnHa «XUMHUs» U3y4aeTcs Ha MEePBOM
kypce B 1 u 2 cemectpe. [Iporpamma pa3paboTraHa Ha OCHOBAaHUHU TpeOOBaHUIA
®I'OC cpennero obmiero oOpa3oBaHHs C Y4eToM MpodhecCUOHATBHON
HAIpPaBJIEHHOCTHU MOJy4aeMOU CIIeUaIbHOCTH.

[Ipu ocBoenun cneruanbHoctu 35.02.08 Onexmpomexnuueckue cucmemol
6 azponpomviuiiennom komniexce (AIK)xumus nzydaercst B o0beme 98 yacos.

[IpodunpHas cocraBisomas oTpaxaercs B TpeOOBaHMSIX K MOJATOTOBKE
00yyaroluxcs B YaCTH:

- 00mel cuCTeMbl 3HAHUN: AaKTyalbHbIE MPUMEPHI HCIOIH30BAHHUS
XUMHYECKHUX UIeH U METOJI0B B MPO(PECCHOHATBHOMN EATEILHOCTH.

Pabouast mporpamMma yueOHON JUCHUIUIMHBI MOXKET OBITh MCIIOJIb30BaHA MPU
MOATOTOBKE TEXHUKA.

1.2. eaun v muIaHUPYyeMble Pe3yJIbTaThl 0CBOCHHS JUCHUIJINHBI:
1.2.1. leau u 3aga4y JUCHUIIMHBI:

Conep:xanue nporpaMMbl 0011€00pa30BaATEIbHON JUCHUIIMHBI XUMMS
HANpPaBJIeHO HA JOCTHKEHHE CJIeTYIONIMX Leseii:

— dbopMUpOBaHHE CHUCTEMBl XUMHUUYECKUX 3HAHUW Kak BaKHEUIIeH
COCTaBJISIIONIEH €CTECTBEHHO-HAYYHON KApTUHBI MHpA, B OCHOBE KOTOPOM JieKaT
KJIFOYEeBbIE TIOHATUS, (PyHIAMEHTAJIbHbIC 3aKOHBI W TEOPUU XUMHUH, OCBOCHHE
s3bIKa HAyKH, YCBOCHHE W IIOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0O00IIeHUMN
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHME C HCTOPUEH HUX pa3BUTUA U
CTaHOBJICHUSI;

— dbopMHpoBaHUEe W Pa3BUTHE NPEJCTABICHUNA O HAYYHBIX METOJaX
MO3HAHUS BEHIECTB M XUMHUYECKUX PEaKIUN, HEOOXOTUMBIX I MPUOOPETCHHUS
YMEHUN OPUEHTUPOBATHCS B MUPE BELIECTB U XMMHUYECKHUX SIBIICHUM, MUMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUYECKON U ITOBCEAHEBHOM KU3HU;

- pa3BUTHE YMEHUH U CHOCOOOB JESATEIBHOCTH, CBSI3AHHBIX C
HAOMIOICHUEM U OOBSICHEHHEM XHMHUYECKOTO OJKCIIEPUMEHTa, COOJII0IEHUEM
npaBui 0€30MacCHOr0 0OpalleHus ¢ BELIECTBAMH.

OcBoenne kypca O/ «XumMus» Hpeanoaraer peuieHue cJexyrmux
3agay:



1) chopmupoBaTh OHUMAHHE 3aKOHOMEPHOCTEU MPOTCKAHUS XMMUYCCKHX
IIPOLIECCOB U SIBJICHUMU B OKPY’KAIOLIEH Cpele, UETOCTHON HAyYHOU KapTUHBI MUPa,
B3aMMOCBS3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS IMPOBOAWTH PACUETHl MO XUMHUYECKUM (opMyliaMm |
YpaBHEHUSM XHMHUYECKHX pEaKIuii, IUIAaHUPOBAaTh ¥  HWHTEPIPETUPOBATH
pe3yNbTaThl XUMHUECKHUX KCIIEPUMEHTOB,

3) cdhopMupoBaTh HABBIKM TPOBEICHUS XUMHUYECKUX JKCIIEPHUMEHTAIBHBIX
UCCJIEI0BAHUM C COOMIO/ICHHEM MPaBHIl 0€30MMacHOr0 OOpaIleHHsl C BEIIeCTBAaMH U
Ja00paTOPHBIM 000PYyT0BaHUEM;

4) pa3BUTh yYMEHHUS  aAHAJIU3UPOBaTh, OICHUBATh, NPOBEPATh  Ha
JIOCTOBEPHOCTh M 0000maTh HH(POpMAIMI0O XUMHUYECKOTO XapakTepa Hu3
Pa3IMYHBIX UCTOYHUKOB,;

5) cdhopmupoBaTh  yYMEHHUS ~ NPOTHO3UPOBATH  TIOCJICACTBUS  CBOCH
NEATETPHOCTH W XUMUYCCKUX TPHPOJHBIX, OBITOBBIX M TIPOU3BOJICTBECHHBIX
IPOLIECCOB;

6) chopmupoBaTh MIOHUMaHKUE 3HAYMMOCTH JOCTHKEHUH XUMHUECKON HAYKH
Y TEXHOJIOTUH ISl pa3BUTHS COIMAILHON U MTPOU3BOJICTBEHHOM cdep.

OcoGeHHocTh (POPMHUPOBAHUST COBOKYIMHOCTH 3aJa4 W3YyYCHUS XUMHH IS
CUCTEMBI  CpeAHEro MnpoecCHOHANBHOTO  00pa3oBaHUS  3aKIIOYaeTcsd B
HEOOXOJMMOCTH pealn3alui MPOPECCHOHATBHON HAMPABICHHOCTH PEIIaeMbIX
3as1a4, yuéta 0coOeHHOCTeH chephl NeITeNbHOCTH OYyIINX CIeIIHAINCTOB.

B pe3yabTaTe 0CBOCHUS TUCHMILIMHBI 00Y4AIOIIUICS T0/KEH 3HATD.!

* CMBICH IIOHATUM: XUMHYECKMH  DJIEMEHT, 3aKOH, BEIIECTBO,

B3aMMOJICUCTBUE, XUMUYECKOE COCJIIMHEHUE, PACTBOP, DIICKTPOXHUMHYECCKUI
IpoIIecC, TEOPUs CTPOCHHS OPTaHMYECKUX BEIIECTB,;
* CMBICJI XUMHUUYECKHUX BEJIMYMH: Macca, 00beM, KOJIMUECTBO BEIIECTBA, TUIOTHOCTD,
aTOMHAasl Macca, OTHOCHTENIbHAsE aTOMHAasi U MOJIeKyJisspHas (popMyibHas) macca,
MOJISIpHAsE Macca, MOJSIPHBIA 00beM, TIJIOTHOCTh Ta30B, NaBIICHHUE, TEMIIepaTypa,
BpeMsI, KOHIICHTpPAIUs, CKOPOCTh XMMHUYECKON peaKIu, SJICKTPUICCKUN 3aps;

* OCHOBHOW CMBIC]I XHMHUYECKHX 3aKOHOB, COXPAaHCHHS MAacChl BEIIECTB,
MTOCTOSTHCTBA COCTaBa, KPAaTHBIX OTHOIIICHUH, ABOTaIpO, MapIHUATLHBIX JaBJICHUH;

* BKJIQJ] POCCHMCKHUX M 3apyOCKHBIX YUYCHBIX, OKa3aBIIUX HaHWOOJIbIIEE
BJIUSTHUC HA PA3BUTHE XUMUU,

B pe3yabTaTe 0CBOCHHS IUCHUIIMHBI 00YYAIOLIIHUHICS T0JIKEH YMETh:

* Ha3bpIBATh. MU3YYCHHBIC BEIIECTBA 10 TPUBHAIBHOW WM MEXKIYHAPOIHOMU
HOMEHKJIATYPE;

*  ONpEAeNATh: BAJICHTHOCTh W CTEIEHb OKUCJICHHUS XMMHUYECKUX IJIEMEHTOB,
TUI XMMHUYECKOU CBSI3M B COCIMHEHHUSX, 3aps] MOHA, XapaKTEp Cpeabl B BOAHBIX
pacTBOpax HEOPraHMYECKUX W OPraHUYeCKUX COCIUHEHUW, OKUCIUTEIb W



BOCCTAHOBUTENb, TPUHAJIEKHOCTh BEIIECTB K Pa3HbIM KJacCaM HEOPTaHUYECKHUX
Y OPraHUYECKUX COCTMHEHUN;

*  XapakTepU30BaTh: BJEMEHTHl MaJbIX IEPUOJOB IO HX IOJOXKEHUIO B
[lepuonuueckoii cucreme J[.M. MenneneeBa; oOmmMe XUMHYECKUE CBOWMCTBA
METAJVIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX WU OPraHUYECKUX
COCIMHEHUI; CTPOCHUE U XUMUUYECKUE CBOWCTBA M3YUYEHHBIX HEOPTaHUYECKUX U
OPTraHUYECKUX COCAUHECHUN;

*  OODBICHATH: 3aBUCHUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS,
NPUPOJy XUMHUYECKOM CBsI3W (MOHHOM KOBAJEHTHOM, METANIMYECKOU W
BOJIOPOJIHOM), 3aBHUCHUMOCTb CKOPOCTH XHMMHUYECKON peakIuu U IOJIOKEHHE
XUMHUYECKOTO PAaBHOBECHS OT Pa3IUYHbIX (PaKTOPOB;

* pelaTh: pacYeTHHIC 33/1a4U IO XUMUYECKUM (POpPMYJIaM U YPaBHEHUSIM;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUA W YMEHUS B  MPAKTUUYECKOU
JEATEIIbHOCTH U TIOBCEIHEBHOM KU3HU:

* ISl OOBSICHEHUSI XUMUYECKUX SIBJICHUM, TPOUCXOIAIINUX B MPUPOAE, OBITY U
Ha MPOU3BOJICTBE;

*  ONpEJCIICHUS BO3MOXKHOCTU MPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUN B
Pa3JIMUHBIX YCIOBUSIX U OLIEHKU WX TIOCJIEICTBUM;

* BKOJIOTMYECKH I'PAMOTHOTO MOBEAECHUS B OKPYIKAIOIIEH Cpeae;

* OLEHKUA BJIUSHUS XUMHUUYECKOTO 3arpsi3HCHHUS OKPYXKaIoIIel cpeapl Ha
OpraHW3M YEJIOBEKA U JIPYTHUE KUBBIE OPraHU3MBI;

* 0Oe3omacHOro oOpamieHusi ¢ TOPIOYUMU M TOKCUYHBIMH BEIIECTBAMH U
71a00paTOPHBIM 000PYAOBAHUEM;

*  TMPUTOTOBIICHUS PACTBOPOB 3aJ[aHHON KOHIICHTpAalluM B OBITY W Ha
ITPOU3BOJCTBE;

. KPUTUYECKON OIICHKHM JOCTOBEPHOCTH XHWMHUUYECKOW HH(opMaIuy,
MOCTYIAIOIIEH U3 Pa3HbIX UCTOYHUKOB.

1.2.2. Ilnanupyembie pe3y/jbTaTbl OCBOCHHS 0011e00pa30BaATEIbLHOM
IUcHUIIMHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Oco0oe 3HaueHre JUCHUITIMHA UMeeT pu GopMupoBaHuu U pazBuTun OK
u IIK. Tlpu wu3ydyeHun AUCHUIUIMHBI «XUMHSD» Yy CTYJIEHTOB (DOPMHUPYIOTCS
CIIEAYIOIIME KOMIIETCHIMH

Kopn HauMmeHoBaHue pe3yabTaTta 00y4eHHs

BoiOupars  cmocoObl  pemieHuss  3agad  1npodeccHoHambHON
JESATETbHOCTH MPUMEHUTEIBHO K PAa3JIMYHBIM KOHTEKCTAM
Hcnons30BaTh  COBPEMEHHBIE  CpEICTBA TMOWCKAa, aHaluW3a W
OK 02. | unrepnperanuu uHGOpMAIUU, U UHPOPMAITMOHHBIE TEXHOJOTHH JIJIs
BBINIOJTHEHMSI 33124 NPOECCHOHATBHON ACSITEIbHOCTH.

OddexkTnBHO B3aMMONEUCTBOBATH W paldOTaTh B KOJUIGKTHUBE W
KOMaHjIe.

OK Q7. | ConeiicTBOBATH COXPaHEHHUIO OKpY Karolen Cpebl,

OK 01.

OK 04.




pecypcocOepereHno, MPUMEHATh 3HAHWS 00 W3MEHEHWW KIMMaTa,
MPUHITUIIEI OEPEKITUBOTO MPOU3BOJICTBA, 3PHEKTUBHO ACHCTBOBAThH B
YPE3BbIYANHbBIX CUTYaIUSIX.

OCYIHCCTBJ'I}ITI) OpraHu3alMOHHOC obOecreueHue IMpoHcCCOB MOHTA’XKA,
MK 1.3. HaJIaIKXU KU SKCILTyaTalluH 3JICKTpOO60py,ZIOBaHI/ISI, aBTOMaTu3alun M
pO6OTI/IBaHI/II/I TCXHOJIOTHYCCKHUX IMponccCoB Ha
CEJIbCKOXO03IHCTBEHHOM OOBEKTE.




Kon "

[Inanupyemble pe3y/bTaTbl 0CBOEHHS JHCIUIIHHBI

HAHMEHOBaHMHeE
OpMHUPYeMbIX
(bopmupy _ Oo0mmue JlucuumHapHbIe
KOMIIEeTeHI[N
OK O01. Beibupars | JInuHOCTHBIE Ppe3yJbTAThl JTOJKHBI OTpaxkaTh B | JlMCUMILUIMHAPHBIE Pe3YJabTATHI JOKHBI OTPAKATH:
cnocoObl  pemieHus | YACTH: IIP6 01. chopMHUPOBAHHOCTH MPEACTABICHHUI: O XUMUYECKOU
3anaq TPYAOBOI'0 BOCIIMTAHMS: COCTaBJISAIONICH eCTeCTBeHHOIanqHOH KapTUHBI MHpA, POJIH
. XMMHHU B IO3HAHUU SBICHUM IPUPOAbLI, B (HOPMHPOBAHUHU
NpodeccHOHATBHOI TOTOBHOCTh K TPYAY, OCO3HAHHE ILIEHHOCTA MAacCTE€PCTBa, pUpOIbI, bopmup .
TpyIoIrooue; MBIIUICHUSI W KYJbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIbHOU
JeSITEIbHOCTH . . .
TOTOBHOCTh K aKTUBHOM OEATCIBHOCTH TEXHOJIOTHYECKOH IPaMOTHOCTH, HEOOXOAMMOM Ui pELIeHUs NPaKTUYECKUX
HPUMCHHUTCIRHO K | o COLUATBHOM HAIPABICHHOCTH, CIIOCOOHOCTD | 3a1a4 M DKOJIOTHYECKH 0OOCHOBAHHOIO OTHOIIEHUS K CBOEMY
PasIMHHEIM VMHULUMPOBATh,  IUIAHUPOBAaTh ¥ CAMOCTOATENIBHO | 3IOPOBBIO U MPUPOAHOM CPEIE;
KOHTEKCTaM ITP6 02. BnajeHue CUCTEMONM XUMHYECKUX 3HAHUMU, KOTOpas

BBITIOJIHSTH TAKYIO JESATEIHHOCTD;

WHTEpPEC K pa3Iu4HbIM cdepaMm mpodecCHoHATbHON
JeSITEIbHOCTH.

MeTtanpeameTHble pe3yJabTAThI J0JKHBI OTPAXKATh:
Osuanenue YHHBEPCAJIbLHBIMH y4eOHBIMH
M03HABATEJbHbIMH JIE/iCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

CaMOCTOSITENIbHO  (DOPMYJIHpPOBaTh U  aKTyaTU3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
YCTaHABIUBATh CYIIECTBEHHBIN NMpPHU3HAK WK OCHOBAHUS
JUTISl CpaBHEHUS, KJTacCU(UKAIN U 0000IICHMS;
OTIpEeIeNIATh LIeNIU JIeATENbHOCTH, 3a/1aBaTh MapaMeTphbl U
KPUTEPHUU UX TOCTUKEHUS;
BBISIBIIATH ~ 3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SIBJICHUSX;

IMPOTHUBOPCUYHA B

BKJIIOUAET: OCHOBOIIOJIATAIONIME TOHATUA  (XUMUYECKUI
JJIEMEHT, aTOM, JJIEKTpPOHHAs 00oJiouka aroma, s-, p-, d-
JNIEKTPOHHBIE  OpOHWTAaTUM  aTOMOB,  HOH,  MOJEKYJa,
BaJICHTHOCTb, 3JICKTPOOTPHUIATEIILHOCTD, CTENIEHh OKHCIICHUS,
XHUMHYECKas CBA3b, MOJIb, MOJIIPHASI Macca, MOJIIPHBINA 00beM,
YIJIEPOHBIA CKeNeT, (yHKIMOHAJIbHAs TPYIa, paJuKa,
U30MEpHsi, HM30MEphbI, TOMOJOTHYECKUN psaA, TOMOJIOTH,
YTIEBOAOPOMABI, KUCIOPOJ- M a30TCOJAEPIKAILINE COCTUHEHHS,
OMOJOTMYECKH AaKTUBHBIC BeEIIeCTBAa (YIJIEBOMBI, JKHPHI,
Oenku),  MOHOMEp, TOJUMEp, CTPYKTYpHOE  3BEHO,
BBHICOKOMOJICKYJISIPHBIE ~ COCIUHEHHS,  KpHUCTalIndecKas
pemeTKa, THIIBI XHUMHUYCCKUX peaKHI/Iﬁ (OKI/ICJ'II/ITGJ'II)HO-
BOCCTAHOBUTENBbHBIE, OK30-U JHIOTEPMUYECKHE, PEaKIUU
HOHHOTO OOMEHa), PacTBOp, IJIEKTPOJIUTHI, HEIICKTPOIUTHI,

ANEKTPOJIUTUYECKAS U CCOIUAIUS, OKHUCITUTEND,
BHOCHUTh KOPPEKTHUBBI B JCSATEIHHOCTh, OIICHUBATH .
BOCCTAaHOBHUTEb, CKOPOCTH XUMUYECKON peakium,
COOTBETCTBUE PE3YJbTATOB IEJISIM, OLIEHUBATh PHUCKHU
N XUMUYECKOE paBHOBECHE), TEOPUU M 3aKOHBI (Teopus
MOCIEACTBUM NESTEIHOCTH.
N XUMHYECKOIO0 CTPOEHHsI OpraHuyeckux BemectB A.M.
0) 0a3oBbIe HCCIeA0BaATENIbCKHUE e CTBUS: .
ByTtnepoBa, Teopusi  3JIEKTPOIUTHYECKOM  JMCCOLMALINH,




BJIAJICTh ~ HaBBIKAMH  yYEOHO-HCCIICJIOBATEIBCKONH |
MPOSKTHON  JCSITENBbHOCTH, HAaBBIKAMHU  pa3pelieHus
npo0Jem;

BBISIBIISITh MPUYHHHO-CJICICTBCHHBIC CBSI3H u
aKTyaJIM3UpOBaTh 3ajady, BBIABUTATh THUIOTE3y €€

pelIeHus, HaXOAUTb apryMEHThl Ul J0Ka3aTeabCTBa
CBOMX YTBEpXKICHHUH, 3aJaBaTh IapaMETPbl U KPUTEpUU
peLIeHus;

aHaJIU3UPOBATh IIOJYYEHHBIE B XOAEC PCIICHHUS 3aladu
pe3yibpTaThl, KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

yMETb IIEPEHOCUTh 3HAHUS B IIO3HABAaTEIbHYK U

MMPAKTUYCCKYIO obOnactu KHN3HCACATCIIbHOCTH.

nepuoanudeckuil 3akoxn .M. MenneneeBa, 3aK0OH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH SI3BIK XUMHH,
daxTosoryueckue  CBeIEHHS O  CBOIcTBaX, COCTase,
NOJTy4YeHMH M OE30MaCHOM HCIOJIb30BAaHUM BAKHEHIITHX
HEOPraHMYECKUX W OPraHMYeCKHX BEUIeCTB B OBITY U
NPAaKTHYECKOH JESITEbHOCTH YEI0BEKa;

ITP6 03. copMHUPOBaHHOCTH YMEHUH BBIABISATH XapaKTEPHBIE
NpPU3HAKH ¥ B3aUMOCBS3b W3YUCHHBIX MOHSATHH, MPUMEHSThH
COOTBETCTBYIOIIME TIOHSATHS TPH ONHCAHUU CTPOCHUS H
CBOWCTB HEOPraHWYECKMX M OPraHWYeCKUX BEIIECTB M HX
NPEBPAILCHHIA; BBISBISATh B3aUMOCBS3b XUMUYECKHUX 3HAHHUH C

MOHITUSIMH u MIpPeJICTaBICHUSIMH JIPYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
IIP6 04. chopmMupOBaHHOCTH YMEHUH  HUCIOJIB30BATh

HAaUMEHOBAHMSI XMUMHYECKUX COEAMHEHUH MEXIyHApOIHOTO
COH03a TEOPETUYECKON U MPUKIATHON XUMUU U TPUBHAIIbHbBIE
Ha3BaHMsS  BaXHEWIIMX  BEHIECTB  (ITHJIEH,  AalleTHUJIEH,
rnuuepuH, ¢enon, Qopmanpaerun, yKCycHas —KHCIOTa,
IJIMLWH, yrapHbld ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramieHas
W3BECTh, HEraiieHas HW3BeCTb, MHUThEBas COAA U JIPYTHX),
COCTaBIATH (OPMYJIBI HEOPraHMYECKUX U OpPraHMYECKUX
BEIIECTB, YpPaBHEHUS XUMHUYECKHX PEaKIUi, OOBSCHATh HX
CMBICJ; TOATBEP)KIAaTh XapaKTepHblE XMMHUYECKHE CBOMICTBa
BEUIECTB COOTBETCTBYIOIMMHU JKCIIEPUMEHTAMHM M 3aIUCSAMU
YPaBHEHUN XUMUYECKUX PEAKIUI;

IMP6 05. cdhopMUPOBAHHOCTH YMEHUH yCTaHaBIUBATh
MPUHA/IICKHOCTD M3YYEHHBIX HEOPTaHUYECKUX "
OpraHWYECKUX BEIIECTB K OMpPEAENICHHBIM KJIacCaM M Tpyniam
COCIMHEHUH, XapaKTEepU30BaTh HMX COCTAaB M BaKHEUIINE
CBOMCTBA;  ONpeAeNiaTh  BUIAbl ~ XMMHUYECKHX  CBsI3ei
(xoBaJIeHTHasi, MOHHAsA, METa/NInyecKasi, BOJAOPOHAs), TUIIbI
KPUCTAINTMYECKUX PELIETOK BEIIEeCTB; KIAacCU(UIUPOBATH
XUMUYECKUE PeaKlny;
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I1P6 07. chopMUPOBAHHOCTH YMEHHI MPOBOAUTH PACUETHI 1O
XUMUYECKUM (popMysiaM M YpaBHEHHUSM XUMHUYECKUX PEaKIUi
C HCIOJBb30BaHUEM (PU3MUYECKUX BEJIMYMH, XapaKTEPU3YIOIIHUX
BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: Macchl, oObemMa
(HOpMaJbHBIC  YCIIOBHS) BEIIIECTBA,
UCTIOJIb30BaTh CUCTEMHBIC XUMHUECKUE 3HAHUS JIUISI TPUHSTHSI

peH_IeHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX CUTYyAlLlUAX, CBA3AHHBIX

ra3oB, KOJIHMYCCTBA

C BCHICCTBAMU U UX ITPUMCHCHUCM.

OK 02.
Hcnons3oBarte
COBPEMEHHBIE
CpeAcTBa  IIOUCKA,
aHaIM3a U
MHTEpIpeTanuu
uHpopMauu u
nH(pOpMaLIOHHbIE
TEXHOJIOTUU JUISE
BBITIOJTHEHUS  3ajau
npo¢eCcCuOHAITBHON
JESTEIBHOCTH

JInYHOCTHBIE Pe3yJabTAThl  AOJKHBI
YacTu:

LEHHOCTH HAYYHOI0 MO3HAHUS:
c¢(OpMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHUsA HayKu u
OOLIECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha JHaliore
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHDE;

COBEpPIICHCTBOBAHUE  SI3BIKOBOM M YHTATEIIbCKOU
KYJBTYpbI KaK CPEACTBA B3aUMOJACHCTBUS MEXKY JHOAbMU
Y TIO3HAHUS MUpA.

MeTtanpeameTHble pe3yJabTAThI J0JKHBI OTPAXKATh:
OBananenue YHHMBEpPCAJIbHBIMH y4eOHbIMH
NMO3HABATEJIbHBIMU JACHCTBUAMM:

B) padora ¢ uHgopmanmeii:

oTpaxkaTb B

BJIAACTH HaBBIKaMH IOJIYyUCHUA I/IH(I)OpMaHI/II/I nus3
HNCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO
OCYHECCTBJIATE IIOUCK, aHallnu3, CHCTCMATH3allUuIo U

WHTEPIIPETANNIO WH(OPMAIIUU Pa3TUNYHBIX BUJOB U HOpM
MIPEJICTaBIICHHUS,
co3laBaTh TEKCThl B Pa3MYHBIX (opMarax C Y4eTOM
Ha3Ha4YeHWs WHpoOpManmMu W IENeBOM  ayAUTOpHH,
BBIOMpAsl ONTUMalbHYIO (OpMy TpeAcTaBiICHUS U
BU3yaJIM3alluHu;

JucuuniimHapHble (MpeaMeTHbIE) Pe3yJbTAThl U J0JIAKHBI
0TPaXKATh:

ITIP6 06.  BiageHHE OCHOBHBIMH METOJAAMH HAay4HOI'O
MO3HAHUS BELIECTB W XUMHUYECKHX SIBICHUN (HaOIOleHue,
M3MEpEHUE, IKCIIEPUMEHT, MOJIETUPOBAHUE);

ITP6 07. chopMUPOBAHHOCTh YMEHHUM MPOBOAUTH PACUETHI IO
XUMHUYECKUM (OopMyJiaM U YpaBHEHUAM XUMHUYECKUX peakluid
C HUCIOJb30BaHUEM (PU3MUECKUX BEJIMYMH, XapaKTEePU3YIOIIHUX
BEUIeCTBAa C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0bema
(HopManbHbIE YCIIOBHsI) Ta30B, KOJHMYECTBA BEIECTBA;
MCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIs1 IPUHATHUS
pEIICHN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

IIP6 08. cdopMHUpPOBaHHOCT, YMEHMH IUITAHHUPOBATh U
BBIMIOJHATh ~ XMMHMYECKUH  SKCIIEPUMEHT  (MpeBpalleHUs
OpPraHMYECKUX BELIECTB IPU HArpPEBAaHUU, NIOJYyUEHUE ITUIIEHA
U UW3Y4YeHHE €ero CBOMCTB, KauyeCTBEHHbIE pEaKIHH Ha
aJIbJIETUIBI, Kpaxmall, YKCYCHYK KHCJIOTY; J€HaTypaius
OCKOB TIpM HArpeBaHWHW, I[IBETHBIC pEAKIHH OCIIKOB;
NPOBOJUTHh PEaKIUH HOHHOTO OOMEHa, OMpeAessTh Cpeny
BOJHBIX PAcTBOPOB, KAaUECTBEHHbIE pEaKIMU Ha Cylbdat-,
KapOOHAT- M XJIOpUA-aHHOHBI, HA KATHOH aMMOHWUS; pellaTh
SKCIEPUMEHTAIbHBIE 3aJauyu 1o TemaM 'Metamibl" u
"Hemetannsl") B COOTBETCTBUM C TMpaBUIAMM TEXHUKHU
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OLCHUBATh OOCTOBCPHOCTH, JICTUTHUMHOCTD I/IH(bOpMaI_II/II/I,
€C COOTBCTCTBUC IPABOBBIM W MOPAJIbHO-3THUUYCCKHUM

HOpMawm;
BIaACTh HaBbIKaMH pacrio3HaBaHUA n 3allUThI
uHpopManuy, MH(POPMALMOHHOM 0e30macHOCTH
JIMYHOCTHU.

Oe3omacHocTH  Tpu  OOpalleHWd C  BEIIECTBAMHU H
7ab0paTOPHBIM 000pPYIOBaHHEM; IMPEACTABIIATh PE3yJbTATHI
XHUMHUYECKOTO JKCIEpUMEHTAa B (OpME 3alluCH YypaBHCHUI
COOTBETCTBYIOIIMX peakiuidi U (OPMYyTHUPOBATH BBIBOABI Ha
OCHOBE 3THUX PE3yJIbTAaTOB;

NP6 09. chopmupoBaHHOCTHP YMEHHS aHAJIU3UPOBATH
XUMHUYECKYI0 HH(OpMaLMIO, TMOIy4aeMmMylr M3  PasHbIX
UCTOYHUKOB  (CpelCTB  MaccoBOM  HH(OpMAIUH, CETh

WuTepHer u apyrue).

OK 04. DddexTrBHO

B3aNMO/IEHCTBOBATH
u paboTaTh B
KOJIJICKTUBE u
KOMaHJie

JIMYHOCTHBIE pe3yjbTaTbl JO0JKHBI OTpPakKaTb B
yacTu:

IPaKAaHCKOT0 BOCIIUTAHUA:

T'OTOBHOCTbH BCCTH COBMCCTHYIO JACATCIIBHOCTD B
HHTCPECCAX I'PAKIAHCKOI'O 06H_I€CTB8.;

YMCHUEC B3aHMMOJICHICTBOBATh C conuaJibHbIMHA

UHCTUTYTaMHU B COOTBETCTBUM C HUX (QYHKIUSMU U
Ha3HAYCHHUEM.

MertanpeameTHble pe3yJbTaThl J0JKHbI OTPAKATH:
OniajeHne yHHBEpCAIbHBIMH KOMMYHHKATHBHBIMH
NeCTBUSAMMU:

0) coBMecTHasI 1eITeJIbHOCTD.

MIOHMMATh U MCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOU U
WHAUBUAYaIbHON paboThI;

NPUHUMATh LU COBMECTHOM JeSITeNIbHOCTH,
OpPraHM30BBIBATE U KOOPAMHHUPOBATH JIEHCTBUSA IO €€
JIOCTH>KEHUIO: COCTAaBJIATh IJIAH JCHCTBUMN, paclpenessaTh

poOIM C y4YeTOM MHEHHMHA YYaCTHHUKOB OOCYXJaTh
pe3yIbTaThl COBMECTHOU PaOOTHI.

OBaagenue YHUBEPCAJIbHbIMHU peryJasiTUBHBIMH
JeHCTBUSIMH:

r) IpUHATHE ce0sl U APYTUX JIOAei:
[IPUHUMATh MOTHBBI M ApryMEHTBI IPYTUX JIOAEH IIpU
AHAJIN3C PC3YJIbTATOB ACATCIbHOCTHU,

JucuMminHapHble (MpeIMeTHbIe) Pe3yJabTaThl U JA0JIKHBI
OTpPakKaTh:
mpPo 08.

BBIIIOJIHATH

cOPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U

XUMHUYECKUH  JKCIIEPUMEHT  (MpEeBpaLLEHUS
OpraHMYECKUX BELIECTB IPU HArpEeBaHUU, IIOJyUEHUE ITUIICHA
U H3Y4YEHHE €ro CBOMCTB, KadyeCTBEHHBIE pEaKIMM Ha
aJIBJETUIIBI, KpaxMmall, YKCYCHYH KHUCIOTY; J€HaTypauus
0enKoB I[BETHBIE peaKkIUu OeNKOoB;

NpoOBOAWUTL PCEAKIHUU HOHHOI'O O6MeHa, OIPECACIIATE Cpeay

IIpru HAarpeBaHHuW,

BOJHBIX PAacTBOPOB, KAa4ECTBEHHbIE pEaKIMM Ha Cylbdat-,
KapOOHAT- M XJIOPHUI-aHUOHbI, HA KaTHOH aMMOHUS; peIlaTh
OKCIIEpUMEHTANIbHBIE 3aJaud 1o TemMaM "Meramibl" U
"Hemetannpl") B COOTBETCTBUM C TMpaBUIAMH TEXHUKU
0e30macHOCTH  TpU  OOpamieHuu ¢
71a00paTOpHBIM 00OPYJIOBAHUEM; MPEJCTABIATH PE3YJIbTAThI
XMUMUYECKOTO JKCIEepUMEeHTa B (hopMe 3amucH ypaBHEHHM
COOTBETCTBYIOIIMX peaKuuid U (GOpMyIHpoBaTh BBIBOJBI Ha

OCHOBC 3THUX PE3YJIbTATOB

B€IICCTBaAaMHU u
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pH3HaBaTh CBOE MPAaBO M IPaBO JPYrux JIOJACH Ha
OIINOKH;
pa3BHBaTh CIOCOOHOCTh IIOHMMAaTh MHpP C ITO3HIIHU

APyroro 4€joBCKa.

OK 07.
CopaelicTBOBaTh
COXpaHEHUIO
OKpYy>Karoleu
cpebl,
pecypcocOepexeHu
I0, MIPUMEHSTh
3HAHHUS 00
H3MEHEHUU

KJIUMaTa, TMPUHIUTIBI

JInuHOCTHBIE Ppe3yJabTaThl JOJKHBI OTPaXkaTb B
YacTu:

IKOJIOTHYECKOr0 BOCTIMTAHMSA:

c(OpMHUPOBAHHOCTh 9KOJIOTMYECKOMN KYJbTYpBI,
MIOHUMaHUe BIIUSIHUS COLIMAJIbHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMAJIbHOU
cpenpl, OCO3HaHue r1100agbHOTO Xapakrepa
HKOJIOTUYECKUX TTPOOIIEeM;

IUIJAHUPOBAHUE U OCYLIECTBICHHE  JEHUCTBHM B

OKpPY)KalIIeH Ccpelre Ha  OCHOBE neiaen

YCTOMYHMBOTO pPa3BUTHUS YEIIOBEUECTBA;

3HaHUA

JucuuminHapHblie (MpeIMeTHbIE) Pe3ybTAThl U J0JIKHBI
0TPAKATH:

ITP6 01. chopMUPOBaHHOCTH MPEACTABICHUI: O XHMHUECKON
COCTaBIISIOIEH €CTECTBEHHOHAYYHOH KapTUHBI MHpPA, POJIH
XAMHHM B TO3HAHWUU SBJICHHUNA MPHUPOJIBI, B (GOpMHpOBAHUU
MBIIUICHUSI ¥ KyJbTYpbl JMYHOCTH, €€ (PYHKIHOHAIbHON
IrPaMOTHOCTH, HEOOXOJMMOW Il PEIICHHS MNPAKTUYECKUX
3a]1a4 U DKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpeEIE;

IIP6 10. cdopmMupoBaHHOCTH YMEHUH COOIIOIATh MpaBHIIA
HKOJIOTMUECKH IIeIeCO00pa3HOr0 TOBEAEHUST B OBITY U

GepEeKIUBOTO AKTUBHOE HENPUATHE JEUCTBUH, NPUHOCSIIAX BpEI TPYAOBOM JIEATENBHOCTA B LEJISIX COXPAHEHUS CBOErO
[POM3BOJICTEA, OKpYKarOIICH CpeAe, 370pOBbSl U OKPY/KAIOLIEH NPUPOJHOM CpPENbl; YYMTHIBATH
3¢ (eKTHBHO YMCHHC TIPOTHOSMpPOBATE HEOMArONPUATHBIE | 1acyocry, BO3JECHCTBUS Ha JKUBBIE OpraHU3MBbI
DKOJIOTUYECKHE MTOCJICICTBUSI MpEATPUHIMAEMBIX
ﬂeﬁCTBOBaTB B o o OMpCACIICHHBIX  BCHICCTB, IIOHMMAasA CMBICIT II0Ka3aTeCJIsd
JIEMCTBUM, PEJOTBPALLATh UX. 5 .
Ype3BBIYAHHBIX MeTanpeaMeTHbIe pe3yabTAThI JOJKHBI OTPAXKATD: TIpEACILHON JOIY CTUMON KOHIICHTPAIHH.
CUTYaIUAX OBnanenue YHHBEPCAJIbHBIMHA y4eOHBbIMH
NMO3HABATEJbHBIMH JIEHiCTBUSIMH
B) padorta ¢ nngopmManmeii:
HCIIOJIB30BaTh CpeAcTBa WH(pOpPMAITMOHHBIX "
KOMMYHHUKAIIMOHHBIX TEXHOJIOTU B pelIeHN
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX
3a/1a4 ¢ coO0IeHUEM TpeOOBaHNN HIPTOHOMUKHU, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUSI, TIPABOBBIX
U JTHUYECKUX  HOPM, HOpPM  HHGOPMAIIMOHHOU
0€30MacHOCTH.
[IK B oGmactu Tpy10BOTO BOCIIUTAHHUS: ITP6 01. chopMHPOBAHHOCTH TPEACTABICHUH: O XMMHYECCKOM
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1.3.0cymiecTBasTh
OpraHHU3aIOHHOE
obecrnieucHue
IIPOIIECCOB
MOHTa)Ka, HAJIaJKH 1
IKCILIyaTaluu
3JIEKTPOOOOPYI0BaH
Hsl, aBTOMATH3aIlMH
" poboTH3aryu
TEXHOJIOTHYECKUX
MIPOIIECCOB Ha
CEIIbCKOXO03SMCTBCHH
OM OOBEKTE.

- TOTOBHOCTb K TpyAy, OCO3HAHUC NCHHOCTHU MAaCTCPCTBA,

TPYZIOJIO0HE;

- TOTOBHOCTH K AKTUBHOMN JeSATeLHOCTH
TEXHOJIOTHYECKOH ¥  COIMAbHOW  HANpaBJICHHOCTH,
CHOCOOHOCTh UHHUIIUIPOBATH, TUTAHUPOBATh u
CaMOCTOSITEIILHO BBITIOJHATE TaKYIO JCSITEIBHOCTD;
OBnanenue YHUBEpPCAIbHBIMU yueOHBIMU

MI03HABATEIbHBIMU JCHCTBHUSIMH:

a) 6a30BBIC JIOTUYECKHUE ICUCTBUS:

- CaMOCTOSATEIBHO (GOPMYIUPOBATh U AKTYAIH3UPOBATH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

COCTABJISIIOLIEN €CTECTBEHHOHAYYHOM KapTHHBI MHPA, PO
XMMHAW B TIO3HAHWM SBJICHUH NpUpoAbl, B (HOPMUPOBAHHUU
MBILIUICHUS! WU KYJbTYphl JIMYHOCTH, €€ (HYHKIMOHAIbHON
IPaMOTHOCTH, HEOOXOAMMOM Uil pELIeHUs NPaKTUYECKUX
3aJa4 U SKOJIOTMYECKH OOOCHOBAHHOI'O OTHOULIEHHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHON Cpene;

IIPo6 06.
IO3HAHUS BEIIECTB M XUMHUYECKUX SBICHUH (HaOmroleHue,

BJIaACHUC OCHOBHBIMH MCTOJaMHU HAYYHOI'O

U3MEpEeHUe, IKCIIEPUMEHT, MOJICTIMPOBAHNE);

IIP6 07. chopMUpOBaHHOCTH YMEHHIA MPOBOJUTH PACUETHI MO
XUMHAYECKHM (HOpMyJiaM U ypaBHEHUSIM XUMHUYECKUX PEeaKIHid
C UCTOJB30BaHUEM (PM3NYECKUX BEIMYUH, XapaKTEPHU3YIOLIHX
BEIIECTBA C KOJHMYECTBEHHOH CTOPOHBI: o0bemMa

KOJIMYCCTBA

Macchl,
(HOpManbHbIE  YCIIOBHS)
UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JUISl IPUHSITHS

ra3os, BELIECTBA;
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C
BELIECTBAMH U UX NIPUMEHEHHEM;

I1P6 10.
HKOJIOTUYECKU LEIeCO00pa3HOro IOBEAECHUS B OBITY H

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIaTh TMpaBUIIA
TPYIOBOM JNEATETBHOCTH B IEJIAX COXPAHEHHS CBOETo
3I0POBbSl M OKPY’)KAIOIIEH MPUPOJHON Cpeabl; YUYUTHIBAThH
ONacHOCTb YKUBBIE OpraHU3MBbI
ONpENIETICHHBIX  BEIIECTB, CMBICII  TIOKa3aress
MpeAesIbHON JOMYCTUMON KOHLIEHTPAIUH.

BO31€HCTBUA Ha
HOHUMAasA
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2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCITUATIIMHBI
2.1 O0bem yueOHO# JTUCHMILVIMHBI U BUABI y4e0HOI padoThI

Bup yueOHoi1 padoThI Ob6bem B
yacax

O0bem 00pa3oBaTe/IbHOI MPOrPaMMBbI 98
TUCHUNJIMHBI
1.0cHOBHOE coep:kaHmne 66
BT. U..
TEOPETHUECKOE 00yUeHUE 60
71a00paTOPHBIC 3aHITUS -
KOHTPOJIbHBIE paOOThI 6
2.1Ipo¢eccHuoHANTBHO-OPMEHTHPOBAHHOE COJIEPKAHNIE 12
BT. 4..
TEOPETUUICCKOE 0OyUCHHE 12
1a00paTOpPHBIC 3aHITHUS -
NupuBuayaabHbIi NPOEKT (1a/HeT) HET
IIpomexytounas arrecrauus: UKP 1 cemectp
DK3amMeH 2 ceMecTp
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2.2 TemaTuyecKHii IJIAH U CO/ieP:KaHNE TUCHUIITUHBI « XUMHUI»

HaumeHnoBanue Coaepsxanue yueOHOro Mateprasa (0CHOBHOe U NPo¢ecCHOHATBHO OPHMEHTHPOBAHHOE), O0bém | Dopmupyembie
pa3aesioB H TeM JiadopaTopHbIe M NPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb 4acoB | KOMIIETCHILHMH
1 2 3 4
Coaeprxanue yueOHOIro MaTepuaJia 66
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU 18
Tema 1.1. Coaeprxanue yueOHOro MaTepuaJia 2 OK 01
OcHoBHBIE XUMHYECKUE | XMMHUYCCKHIA 3JeMEHT. ATOM. SInpo aTtoMa, W30TONBL. ODJIEKTPOHHAs 000JI0YKa. DHEPreTHYecKue
HNOHATHA M 3aKOHBL, |YPOBHH, IOJYPOBHH. ATOMHBIC OpOHWTanu, s-, P-, - smemeHTbl. OCOOCHHOCTH pacHpeaeICHUs 1
CTPOCHHE aTOMOB |3JIEGKTPOHOB IO OpOUTANsIM B aroMax »3JIEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DJIEKTPOHHAs
XMMHYECKHX DJIEMEHTOB |KOH(Urypanus aToMoB. OCHOBHbBIC XHMHYECKHE 3aKOHBI.
IIpakTH4yecKkue 3aHATHS
[TpakTrueckast pabora Nel. «OcHOBHBIE KOTMYECTBEHHBIE 3aKOHBI B XUMUH M PACUYETHI M0 YPaBHEHUSIM
XUMHYECKHUX PEAKLIAI.
OTHOCuTENbHBIE aTOMHAsT W MOJEKyJsipHas Maccbl. MomspHas wmacca. KonudectBo BemiecTsa. 1
MaccoBas toyis BemiecTBa. 3akoH ABoraapo. MomspHbIi 00beM ra3oB. OTHOCHUTENBHAS IIOTHOCTH
ra3zoB. PacueTsl 110 ypaBHEHUSIM XMMUYECKUX PEAKLIUNA C UCHOJIb30BAaHUEM MACCOBOW JOJM BELIECTBA,
o0beMa (HopMallbHbIE YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA
Tema 1.2. Coaepxkanue y4eOHOIro MaTepuaJa 2 OK 01
Ilepnonnuecknii 3axkoH | [lpakTHyecKue 3aHATHS OK 02
u [Tepuonmueckas |[Ipaktudeckass padora Ne2. «l3ydeHHe NEPHOTMUYECKUX 3aKOHOMEPHOCTEH M HMX B3aUMOCBS3U CO 1K 1.3
CUCTCMAa XAMHUYCCKHUX |CTPOCHHUEM aTOMOB.
snementoB [l N. |TTepuoanueckas cuctema xummudeckux snnemeHToB .M. MenzeneeBa. CBsi3b MEPHOANUECKOTO 3aKOHA
MenneneeBa, ux CBsA3b |u I[leproaMUecKoil CHCTEMbl XHMHUYECKHX DIIEMEHTOB C COBPEMEHHOH Teopueil CTPOCHHS aTOMOB.
C COBPEMEHHOM |3aKOHOMEPHOCTH H3MCHEHHsI CBOMCTB XHMHUYECKHX OJIIEMEHTOB, 00pa3yeMbIX HMH HPOCTBIX H
Teopuei CTPOCHHS |CIIOKHBIX BEIIECTB MO TpynnaMm u nepuojam llepuonnyeckoil cuctemsl. 3HaU€HUE MEPUOIUIECKOTO 2
aTOMOB 3aKOHA U CUCTEMBbI XUMHUYECKUX d1eMeHToB .M. MenneneeBa B pa3BUTHH HAyKHU.
VYcTaHoBIIEHHE CBSI3U MEXJY CTPOEHHEM AaTOMOB XHMHUYECKUX JJIEMEHTOB M IEPHOIUYECKUM
VU3MEHEHHUEM CBOWCTB XMMHYECKUX DJIEMEHTOB M UX COECIMHEHUH B COOTBETCTBUHU C IOJIO)KEHHUEM
[lepnonnueckoid cucremsbl. PemeHue NpakTUKO-OPHUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
XapaKTepu3aluil0 XHMHYECKUX JJIEeMEHTOB «MeTtajuiMueckue / HeMeTaJUIMYeckhe CBOMCTBa
XUMHYECKHX DJJIEMEHTOB B COOTBETCTBUM C HMX OJJIEKTPOHHBIM CTPOCHHEM U TIOJOXEHHEM B
MIEPUOANYECKON cucTeMe XUMHUeCKHX 31eMeHToB .M. Menneneesay.
Tema 1.3. Copep:xanue yueOHOr0 MaTepHasa 2 OK 01
Crpoenue BemiecTBa | CtpoeHue BellecTBa. XUMHUUYECKask CBsI3b. BHUIBI XMMHMUECKON CBs3M (KOBAJEHTHAs HEMOJSApHAs U 1

Y TIPUPOJIA XUMHUYECKON

NOJIApHAsi, MOHHAs, MeTaJulnueckas). Mexanu3zMbel o0pa3oBaHHUsl KOBAJIEHTHOW XHMMHUYECKOW CBS3H
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cBsi3u. MHorooOpaszue
BELIECTB

(oOMeHHBIHT u JIOHOPHO-aKIIETITOPHBIN). Bonopoanas CBSI3b. BaneHTHOCTS.

DnekTpooTpuliareabHOCTh. CTenenb okucieHus. oOHbl: KAaTHOHBI U AHUOHBI.

HpaRTn'{ecmle 3AHATHSA

[Tpaktrueckas padota Ne3. «CTpoeHHE BEIIeCTBa ¥ MPUPOIA XUMHUUYECKON CBS3M.

JleMOHCTpanus: MoJieel KpUCTAJUIMYECKUX PELISTOK: HOHHOM (XJIOpUA HATpHs), aTOMHOH (Tpadut u
anmMas), MOJICKYJIIPHOM (YTJICKUCIBINA Ta3, UOM), METAJUTMYECKOW (HaTpuid, MarHui, Mejn). Pemenune
MPAaKTUYECKNX 33JaHUN Ha COCTaBJICHUE DJICKTPOHHO-Tpaduyecknx ¢Gopmya siemeHToB 14
MIEPHOJIOB

Tema 1.4.
Knaccudukanms,

51 HOMCHKJIATypa
HEOPTraHUYECKHUX
BEIIIECTB

Coaep:xaHue y4eOHOro MaTepuaJia

Knaccudukanus Heopranmdeckux BemiecTB. HomeHknaTypa HEOpPraHWYECKUX BeIIECTB (OKCHIBI,
TUIPOKCHU/IBI, KHUCJIOTBHI, COJM). BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS.
ArperatHble COCTOsSIHUA BemiecTBa. Kpucraminyeckue u amopgHbIe BellecTBa. 3aKOH MOCTOSHCTBA
cocraBa BellecTBa. THUIBI KPUCTAUNIMYECKUX PEIIETOK (aroMHas, MOJIEKYJspHas, WOHHas,
MeTaJuIn4yecKas). 3aBUCMMOCTb CBOMCTBA BEILIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

HpaKanecmle 3AHATHUSA

ITpakTuyeckas pabora Ne4. «HomeHki1aTypa HEOPraHUUYECKUX BEILIECTBY.

Pemenne mpakTHYeCKMX 3alaHUM MO KIACCU(PHUKAIMHA, HOMEHKIATYpe M XHUMHUYECKHM (opMysIaM
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YrapHbIM ra3, yrieKUCIbId ra3, aMMHaK, ramieHas
U3BECTb, HErallleHasi W3BECTb, MUTHhEBAsl COJA U APYTHX): HA3BaHUS BEIIECTB IO MEXIyHAPOIHON
(MIOITAK) win TpuBHaATbHOW HOMEHKJIAType M COCTaBleHHE (OPMYJIbI XMMHMYECKHX BEILECTB,
orpezieNieHue MpUHAIISKHOCTH K Kiaccy. [Tonck mHdopmanuy no Ha3BaHUSAM, UAECHTH(UKATOpaM,
CTPYKTYPHBIM (hopMysiamM. AHaIIU3 XMMHUYECKOH MH(OpMaIK, NoIydaeMoi U3 pa3HbIX UCTOYHHUKOB
(cpenctB maccoBoil nHpopmanuu, ceTb MIHTEpHET U apyrue)

OK 01
OK 02

Tema 1.5.
Tunel XUMHAYECKUX
peakuui

Conepxanue y4eGHOro MaTepuasia

Xumndeckas peakiusa. Kimaccudukamuss XMMAYECKUX Peakiii B HEOPraHWYECKOW W OpPraHHYECKOM
XUMHH. 33aKOHBI COXPaHEHUs MacChl BEIIECTBA, COXPAaHEHUs M IIPEBpAIICHUS DSHEPruu IpHU
XMUMHUYECKUX peaknusx. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu (ypaBHEHHsI OKHCICHUS-
BOCCTaHOBJICHUA, CTCIICHb OKHUCJICHUS], OKHCJIINTECIIb u BOCCTaHOBUTCIJIb, OKHCINTEIIbHO-
BOCCTAHOBHTEIIbHBIE PEaKIUH B TPHPOJE, NMPOU3BOJICTBEHHBIX IpoOIeccaX M KU3HEACSTEIHLHOCTH
OpraHu3MOB).

OK 01

Tema 1.6.
CKOpOCTh  XMMHUYECKUX
peakuuii. XMUMHUYECKOE
paBHOBECHE

Coaep:xxanue yueOHOro MaTepuaJia

CKopocTh peakiiu, €e 3aBUCHUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPOIbI PEArHPYIOLINX BELIECTB,
KOHLIEHTPALlUN PpPEearupyrolyux BEIIECTB, TEMIEPAaTyphl M IUIOMIAAU PEAKLMOHHONW IOBEPXHOCTH.
TennoBeie >PpeKThl XUMHUUECKUX peaklUuid: H9K30- U IHAOoTepMuyeckue peakuuu. OOpaTumbie
peakuuu. Xumuueckoe paBHoBecue. MakTopsl, BAUSAIOUIME HA COCTOSSHUE XMMHMUYECKOTO PaBHOBECHUS
(KOHLIEHTpalMsl PEeareHTOB WM NPOAYKTOB pEaKIMM, JaBjieHue, Temneparypa). Ilpunmun Jle

OK 01
OK 02
K 1.3
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Hlatense.

IIpakTHyeckue 3aHATHS

[TpakTuyeckas padora No5. «BnusiHue paznuyabix (PakKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKLIUN.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHaAIU3 (AKTOPOB, BIMAIOLIMX HA HW3MEHEHHE
CKOPOCTH XMMHUYECKOW DPEaKIMH. 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOW PEAKLUU OT HPUCYTCTBUS
KaTaJau3aTopa Ha IPUMEPE Pa3jIoKEHUs NEPOKCHIa BOJOPOJA ¢ IOMOIIBK AMOKCHIA MapraHua H
Katayassl. PeleHne nmpakTUKO-OpUEHTUPOBAHHBIX 3aJaHU Ha npuMmeHeHue npunnuna Jle-Illarense
JUIS HaXOXJIEHUs] HAIpPaBJIEHUS CMEIEHUS PABHOBECHsS XMMHUYECKOH peakuuu U aHanu3 (akTopos,
BJIMSAIOIIMX HA CMEUIEHUE XMMUYECKOTO PABHOBECUS

Tema 1.7.

PactBopslI, TEOpUs
BJIEKTPOJIUTUYECKON
JIUCCOIMAIIM W WOHHBIM
obMeH

Coaep:xanue yueO0HOro MaTepuaJia

PactBopbl. Buibl pacTBOPOB 1O COJEPIKAHUIO PACTBOPEHHOTO BemiecTBa. PactBopumocts. [ToHsTHE 0O
JMCIIEPCHBIX crcTeMaX. MICTHHHBIC M KOJUTOHMIHBIE pacTBOPBI. MaccoBas J0JIsl BEIIECTBa B PAacTBOPE.
[Tonsitue o BogopoanoM nokaszaresne (pH) pactBopa. Dnexrponutuueckas auccounanusi. CUIbHbIE U
CJ1a0bIe JICKTPOIUTHI, HEAJICKTPOIMTHL. Peakiiu HOHHOro oOMeHa.

JlabopaTopHble 3aHATHUS

JlaGopaTtopHnas padota Nel «I[IpuroroBnenue pacTBOpOBY.

[TpurotoBneHre pacTBOPOB 3aJaHHONH MacCOBOW JIOJIEH pACTBOPEHHOTO BEIIECTBA, IPOBEICHHE
peaKIuii HIOHHOTO OOMEHa, OIpeeNIeHHe CPEIbl PACTBOPOB BEIIECTB C IOMOMIBIO YHHUBEPCAIBHOTO
WHAMKaTOpa (KUClas, HeHTpanbpHas, IeJoyHas). 3aaHus Ha COCTaBJICHUE NOHHBIX peakuuii. Pemenue
MPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUK Ha PACTBOPBI, MCIOJb3yeMble B OBITOBOM U
MIPOU3BOJICTBEHHON JESTEbHOCTH YEJIOBEKa

OK 01
OK 02
OK 04
OK 07
IIK 1.3

KonTtpoJsbnas padora 1

CtpoeHue BelecTBa 1 XMMUYeCKHe peakiuu (1o pasaeny 1)

Pa3nea 2. Heopranmueckasi XuMust

(e}

Tema 2.1.
DU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BEIISCTB

Conepxanue y4eGHOro MaTepuaja

Mertamnsl. [lonoxenue meramioB B [lepuoanueckoil cucreMe XUMUYECKUX AeMEeHTOB. OCOOCHHOCTH
CTPOEHHS JJIEKTPOHHBIX 000J04YeK aTOMOB MeTauioB. OOmue ¢u3nueckue CBOICTBAa METAJJIOB.
CmiaBel METaIOB. DJIEKTPOXMUMHUYECKUU Psii HANpsSOKEHUH MeTauioB. XHMMHYECKHUE CBOMCTBa
BOKHEUIIINX METAIOB (HATPUM, KaJTWi, KalbIIUHA, MarHui, aTFOMUHUHN, IIMHK, XpOM, JKEJI€30, ME/lb) U
ux coenuHeHuit. OOuMe crnocoObl MoNydeHus MeTaysioB. [IpuMeHeHre MeTaioB B ObITY M TEXHUKE

Hemeramnbl. [lonoxxenue HemetaiuioB B llepmoamdeckoid cuctemMe XuUMHUYECKuUX 3yemeHToB [I.H.
MenzeneeBa U OCOOEHHOCTH CTPOCHHSI aToMOB. DU3WYECKHE CBOWCTBA HEMETAIUIOB. AJIIOTPOINHUS
HEMETa/UIOB (Ha TpUMEpe KHCIopoaa, cepbl, ¢ocdhopa u yriepona). XUMHYECKHE CBOWCTBA W
MPUMEHEHNE BaKHEHIIINX HEMETAIJIOB (TAIOTeHOB, Cepbl, a30Ta, Gocdopa, yriepoaa U KpeMHUS) U UX
COCTMHEHUH (OKCHIOB, KHUCIOPOICOMEPKAIMUX KHUCIOT, BOJOPOAHBIX coeanHeHuil). [Ipumenenue
BaXXHEUINNX HEMETAJUIOB U X COCAUHEHUN

OK 01
OK 02
OK 04
K 1.3

18




XHUMHUYEeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB HCOpPraHNM4YCCKUX BCHICCTB (OKCI/I,Z[OB, TUAPOKCHUOOB,
KHUCJIOT, cojieii u I[p) I'eneTnueckas CBI3b HCOPTraHNYCCKUX BCUICCTB, IPUHAMJICKAIUX K PA3JIMYHBIM
KJ1acCaM. 3aKOHOM€pHOCTI/I B H3MCHCHUHM CBOICTB IIPOCTBIX BCHIECCTB, BOAOPOAHBIX COGHHHGHHﬁ,
BBICHIMX OKCHUAOB U THAPOKCHUIOB

HpaRTn'{ecmle 3AHATHSA

[TpakTrueckas padota Ne6. « DU3UKO-XMMUYECKHE CBOMCTBA HEOPTaHUUYECKHUX BEIIESCTBY.
CocrapiieHUE ypaBHEHUN XMMHUYECKUX PEAKIMH C y4acTHEM IMPOCTHIX U CIIONKHBIX HEOPTaHUYECKUX
BEIIIECTB: METAJUVIOB M HEMETaUIOB, OKCHJOB METa/UIOB, HEMETAUIOB M aM(pOTEPHBIX AJIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMM U aM(OTEpHBIX THIPOKCHIIOB; HEOPTaHUYECKHX COJICH,
XapaKTEPU3YIOIINX UX CBOKWCTBA.

Pacuérel maccel BemiecTBa Wi 00BEMA ra3oB IO M3BECTHOMY KOJHYECTBY BEIISCTBA, MAacce WIIH
00bEéMY OJHOTO W3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, pacdy€éThl Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO W3 BEIIECTB HMEET INpUMecH. PereHue mpakTUKo-
OPUCHTHPOBAHHBIX 3aJaHUi Ha CBOWCTBA, COCTaB, IIOJydeHHE W 0OE30macHOE MCIOJIb30BAaHUE
BXHCHININX HEOPTaHUIECKUX BEIICCTB B OBITY M MPOPECCHOHATBHON ACSITETLHOCTH YSIIOBEKA

Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia OK 01
Unenrndukanus JlaGopaTopHbie 3aHsATHS OK 02
HCOPraHHICCKHX JlaGopaTtopHnast pabota No2 «neHTudukanusi HEOPraHMUYECKUX BEIIECTBY. OK 04
BCIICCTB Pemenue skcrepUMEHTAIbHBIX 33Jad MO XMMHYECKMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO

pacro3HaBaHHUIO U TMOJNYYSHHIO COSAMHEHUI METalIOB M HEMETAUIOB (B3aWMOJICHCTBHE THAPOKCHIA

QIIOMUHUS C pPAacTBOpPaMU KHUCIOT M Ienodei,). MaeHTupukanus HEOpraHMYecKHMX BEIIECTB C

UCTIOIB30BaHUEM UX (HU3UKO-XMMHYECKHX CBOMCTB, XapaKTEPHBIX KAUYECTBEHHBIX PEaKITHH.

KavecTBeHHble peakuuu Ha cynbhaT-, KapOOHAT- M XJIOPHUI-aHUOHBI, HA KATUOHBI METAJJIOB U KaTHOH

AMMOHUSI
KonTposbHas padora 2 |CBolicTBa HEOPTraHUYECKUX BEILIECTB (10 pasjeny 2)
Pa3nen 3. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XUMHH
Tema 3.1. Coaep:xanue yueOHOIro MaTepuaJia OK 01

Knaccudukanus,
CTpOCHHE u
HOMEHKJIaTypa
OpPTaHWYECKUX BEIIECTB

IIpeamer opraHM4ecKOM XUMHH: €€ BO3HMKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B IIOJYYEHHM HOBBIX
BEIIECTB U MaTepuayoB. Teopusi cTpoeHus: opraHuueckux coenquneHuii A.M. bytiepoBa, e€ ocHOBHBIE
nojoxeHus. CTpyKkTypHble (HOpMyJbl OPraHUYeCKUX BellecTB. ['omonorusi, nzomepusi. XuMHuecKas
CBSI3b B OPraHUYECKUX COCAMHEHUSAX: KPATHBIE CBSI3H, G- U T-CBS3H.

[lpencraBienne o KilaccuUKAMM OpPraHWYECKUX BemlecTB. HoMeHkmaTtypa OpraHMYecKHX
coeMHEHUN (cucTeMaTHdecKas) U TpUBUAIbHbIE HA3BaHMS Ba)KHEWIIMX IpEACTaBUTEIEH KiIaccoB
OpraHUYECKUX BELIECTB

IIpakTuyeckue 3aHATHS
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[Tpaktuueckas padota No7. «HoMeHKIaTypa OpraHUuYECKUX BEIIECTBY.

O3znakomiieHHe ¢ 00pa3IaMyu OPraHMYECKUX BEIIECTB U MaTepualaMy Ha MX OCHOBE, MOJICIIMPOBAHUE
MOJIEKYJI OpPraHMYeCKHUX BEIIeCTB, HAOIIOJACHHE M ONUCaHHE JIEeMOHCTPAILMOHHBIX OIBITOB IO
IIPEBPALICHUIO OPraHUYECKUX BELIECTB INpPU HArpeBaHUM (IJIaBJICHHE, OOYIJIMBAaHUE U TOPEHUE).
CocraBiieHHe TMOJHBIX M COKPALICHHBIX CTPYKTYPHBIX (DOPMYJ OpraHMYECKUX BEIIECTB OTIENIbHBIX
KJIACCOB, MCIIOJIb3Yysl MX HAa3BaHUS II0 CUCTEMAaTUYECKOW M TPUBHUAJIBHOW HOMEHKJIAType (ITHIIEH,
aleTHIIeH, TIuIepuH, (QeHoid, (Gopmanbaerun, ykcycHas KHUCIIOTa, MIHIMH). Pacdersl mpocreiiieit
(bopMyIIBl OpraHMYECKON MOJIEKYJIbl, HCXOISl M3 SJIEMEHTHOT0 cocTaBa (B %)

Pa3znen 4. YriieBogopoabl

10

Tema 4.1.
YrneBomopoasl W HX
MPUPOJHBIE  MCTOYHUKHU

Coaep:xanue yueOHOro MaTepuaJia

[IpenenbHbIe YrIeBOAOPOABl (ANKaHBI): COCTAaB U CTPOCHHUE, TOMOJIOTHUECKUN psal. MeTaH W 3TaH:
COCTaB, CTPOCHHE, PU3NICCKUE M XUMHUECKUE CBOICTBA (peaKiuy 3aMEIICHHUS U TOPEHUS ), TIOTy4ICHUE
Y IPUMEHEHUE.

HenpenenpHbie yriieBoqopoabl (aJIKEHbI, aTKaUCHbI, aTKUHBI).

AJIKeHbI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUH psA. OTWIEH U HPONMIICH: COCTaB, CTPOEHUE,
¢usznyecKkue W XUMHYECKHE CBOWCTBA (peakUuu T'HAPUPOBAHUS, TaJIOTEHUPOBAHUS, THApaTalllH,
OKHCIICHHSI U TIOJIMMEPU3aLIiN) NTOJTyYeHHE U IPUMEHEHUE.

Ankanuensl: OyrtaaueH-1,3 u wmeTwiOyragueH-1,3, XMMHUYECKOoe CTpOEHHE, CBOMCTBa (peakuus
HOJIMMEPHU3AIiH), TPUMEHEHUE (JIII CHHTE3a MPUPOTHOTO U CHHTETUYECKOTO KaydyKa H Pe3UHBI).
AJIKUMHBI: COCTaB M OCOOEHHOCTU CTPOEHHS, TOMOJIOTMUECKUN pPsii. ALETHIIEH: COCTaB, XUMUYECKOE
CTpoeHue, (uznyeckue M XUMHUECKHE CBOICTBa (peakiuu T'HIPUPOBAHUS, TallOTeHUPOBAHUS,
THIpATallik TOPCHUs), MOJYYCHUE M NMpPHUMEHEeHHe (MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH YIS
CBapKH M PE3KH METAJIIOB)

ApomaTHyecKre YrieBOJOpoabl (apeHbl). BeH301 W TOJyos: coCTaB, CTpoeHHe, (U3NYECKHe WU
XMMHUYECKHE CBOMCTBa (peakUuy TaJlOreHUPOBAaHHUS M HUTPOBAHMA), IMOJyY€HHE M IPUMEHEHHE.
TOKCHYHOCTh apeHOB (BIMsSHUE OCH30J1a HAa OpPraHW3M 4eloBeKa). [ eHeTHYecKas CBS3b MEXKIY
YTIEBOIOPOAAMH, TPUHAIEIKAIMMHY K Pa3JIUYHBIM KJIaCCaM.

[TpuponHble UCTOYHUKH YTIIEBOJOPOIOB. [Ipuponublil ra3 u nonytHele HeTsHbIE ra3pl. Hedts u eé
npoucxoxzaenue. CrocoObl  mepepaboTkM  He(TU:  TMEpPEeroHka, KPEeKUHTr  (TepMHUUYECKH,
KaTaJuTHuecKuil), nuponus. [IponykTel nepepaboTku HEe(PTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBIH yroJib M IPOJYKTHI €r0 epepaboTKu

OK 01
OK 02
OK 04
IIK 1.3

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOICTBA yTJIEBOJOPOAOB

Conep:kaHue y4eGHOro MaTepuaJjia

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota Ne3 «CBolcTBa yIiIeBOJOPOIOBY.
TpuBnaspHass M MeXIyHapoJHAas HOMEHKJIATypa, XUMHUYECKHUE CBOWCTBA, CIIOCOOBI IOJyYEHHS
yrieBoaopoaoB. IlosydeHue oSTuneHa M U3y4EHHME €ro CBOWCTB. MopenupoBaHHE MOJIEKYNI H

OK 02
OK 04
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XMMHYECKUX TPEBpAIllCHUH YIIIEBOJOPOAOB (Ha mpuUMepe STaHa, STHJCHA, aleTWIeHAa W JAp.) |
rajoreHOMpPOU3BOIHBIX

Paszgea S. Kucaopomocoaepxamue opranHuyecKue coeIuHeHus

14

Tema 5.1.
Cnuptsl. ®enon

Conep:kaHue y4eOHOIr0o MaTepuaJa

[IpenenbHble OAHOATOMHBIC CHUPTHI (METAHOJN W 3TAHOI). CTPOCHUE, (DU3UYECKHE U XUMHUYCCKUE
CBOWCTBA (peaklUMU C AaKTHUBHBIMM METaJUIaMH, TIaJOr€HOBOJOPOJAaMM, TOpEHHE), INPUMEHEHHE.
Bonoponnsie cBA3u MKy MOJNEKyJaMu cIUPTOB. DU3MOIOrMUECKOEe NEUCTBUE METAHOJA U ITaHOJa
Ha OPraHU3M YEJIOBEKA.

MHOroaroMHbie CHHPTHI (ITHJICHIVIMKOIb M TJMILEPUH): CTPOCHUE, (PHU3MYECKUE U XUMHUYCCKHE
CBOMCTBa (B3aMMOJICHCTBHE CO IIEIOYHBIMM METaJUIaMH, KaueCTBEHHAs peaklysi Ha MHOrOaTOMHbIE
coupthl). DPU3NOJIIOTMYECKOE JEHCTBHE Ha OpraHu3M uyesoBeka. [IpumeHeHue miMLepuHa U
STUJICHIJIUKOJIS.

@®enoin. CtpoeHne MOJIEKYJbl, GU3NIECKHE U XUMHYECKHE CBOMCTBa (eHona. TOKCHYHOCTH (eHona,
ero (usnonoruyeckoe JAeHCTBIE Ha Oprauus3M yenoseka. Ilpumenenue gpenona

OK 01
OK 07

Tema 5.2.
ANLOETuan.

KapOoHOBBIE KHCITOTEHI.

CrnoxHble 3¢pupbl

Coaep:xxanue yueOHOIro MaTepuaJia

AnbIeruapl ¥ KeTOHBI ((OpMabAeTHl, alleTalIbJICTH I, alleTOH): CTPOCHUE, PU3MUECKUE U XUMUYECKHE
CBOWCTBA (peakLMU OKUCIEHUS M BOCCTAaHOBJIEHHUS, KAauyeCTBEHHBbIE pEaKUUH), IOJIy4YeHUEe U
IIPUMEHEHUE.

OnHOOCHOBHBIE Mpe/eNbHbIe KapOOHOBBIE KUCIOTHI (MypaBbUHAsl U YKCYCHas KHUCJIOTBI): CTPOCHHE,
bu3nYecKue U XUMHYECKHE CBOMCTBA (0OIIME CBONCTBA KUCIIOT, pEaKIus dTeprUKAIIIN), TIOTyYeHHUE
u rnpuMmeHeHne. CTeapuHOBas M OJEMHOBAs KHUCIOTHl KaK MPEACTAaBUTENH BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE AEHCTBHUE.

CrnoxHble 3QUpbl KaK NPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIponu3 cloxHBIX 3¢GupoB. JKHphI.
I'maposns xupoB. [Ipumenenune xupoB. buosornyeckas posib )KMPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yruesoanl

Coaep:xanue yueOHOro MaTepuaJia

YrneBonapl: cocTaB, KilacCH(pUKAIUsA yIIeBOAOB (MOHO-, OU- W Tojucaxapunisl). [mrokoza —
MPOCTEHIINI MOHOCAXapUl: OCOOEHHOCTH CTPOCHHUS MOJEKYIbI, PU3NIECKUE U XMMHYECKHE CBOWCTBA
III0KO3bI (B3aumojeiictBue ¢ rugapokcugom menu (II), oxucrneHne aMMuadHbIM PacTBOPOM OKCHJIA
cepebpa (I), BoccraHOBIEHHE, OpOKEHUE TIIOKO3bI), HAX0XKJICHUE B TIPUPOJIE, TPUMEHEHHE TIIFOKO3BI,
OuoJioruveckasi poiib B KHU3HEACITSILHOCTH OpraHu3Ma deioBeka. dorocunTe3. ®pykTo3a Kak U30Mep
TJTFOKO3BI.

Caxapo3za — TMpeACTaBHTENb JTUCAXapHJOB, THAPOJU3 Caxapo3bl, HAXOXJICHWE B TPHPOJIC H
MPUMEHEHUE.

[Tomucaxapuapl: KpaxMajd H IEJUTION03a KaKk NPUPOJHBIe ToiauMepbl. CTpoeHHWE Kpaxmalia H
[EJUTIONO03bI, (PU3MYeCKre U XUMHUYECKHE CBOMCTBA Kpaxmana (THUAPOIN3, KaueCTBEHHAs PEaKIus C
HOJIOM)

OK 01
OK 02
OK 04
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Tema 5.4. Coaep:xkaHue y4eOHOro MaTepuaJa 4 OK 01
DU3UKO-XUMUYECKUE IIpakTHYecKue 3aHATHSA OK 02
CBOWCTBA I[Mpaktudeckas pabora Ne8. «HomeHKIaTypa KHCIOPOIOCOACPIKALIMX OPTAaHUICCKIX COCAUHCHHUID. OK 04
KHCIIOpoAoCcOoAepKaMX | TpuBuanpHas M MEXIyHapoAHas HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIOCOOBI IOJIyYEHUS
OpraHu4eCcKuX CHUPTOB M (PEHOJIOB, KAPOOHOBBIX KHCIOT U 3(UPOB, alnbJIerujoB M KeToHOB. COCTaBIECHHE CXEM
COCJIMHECHUI peakuuii (B TOM 4MCIIe [0 MPEATIOKEHHBIM LIENOYKaM IPEeBPALICHUH ), XapaKTePU3YIOLIUX XUMUUECKUE

CBOWCTBA KHCIOPOOCOICPKAIINX OPraHUYECKUX COSAMHEHHH

[Tpaktuyeckas pabora Ne9. «Xumuueckue U (GU3NYECKHE CBOMCTBA KHUCIOPOAOCOAEPIKALINX 4

OpPTaHUYECKUX COCTUHECHUSD).

[TIpoBenenue, HaOMIOJEHUE W ONUCAaHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHMPTOB,

Ka4eCTBEHHbIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKucieHHe dTaHona okcuaom wmemd  (I1)),

MHOTOATOMHBIX CIHPTOB (B3amMojeicTBUE riunepuHa ¢ ruapokcuaoMm wmenu (1)), ampaerumos

(oKuCIIeHHE aMMHUaYHBIM pacTBopoM okcuia cepedpa(l) u rumpoxcumom menu (I1), B3aumoneiicTBue

Kpaxmajia ¢ H0JIOM), U3yYeHHE CBOMCTB pacTBOPA YKCYCHOM KUCIOTHI
Pasnen 6. A3oTconepxaiiye opraHudecKkre coeIMHeHus 4
Tema 6.1. Coaep:xxanue yueOHOro MaTepuaJia 4 OK 01
AMUHBI. AMUHBI: METWJIAMHUH — MPOCTEHIINI MpeICTaBUTENIb aMHHOB: COCTaB, XUMHYECKOE CTPOEHHUE, OK 02
AMHHOKHUCIIOTHI. ¢du3nyeckre U XMMUYECKHE CBOMCTBA, HAX0XKJICHHE B IPUPOJIE. OK 04
benku AMUHOKHCIIOTHI Kak aM(OTEpHbIE OpraHUYecKre coequHeHus. Ou3nyeckre U XMMUYECKHe CBOWCTBA 5

aMHHOKUCIIOT (Ha MpuMepe IMUIuHa). bruonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTu sl

benkm kak mnpupomHbie mMoMUMeEphl. [lepBHYHAs, BTOpWYHAs W TPETUYHAs CTPYKTypa OEJIKOB.

XUMHUECKHE CBOICTBA OEIIKOB: THAPOIIN3, IEHATYpallHsl, KAYeCTBEHHbIE peaKIMi Ha OEIKH

IMpakTHyecKue 3aHATHSA

[Ipaktuueckas padora Nel(. «CBoiicTBa a30TOCOAEPIKAIINX OPTAHUIECKUX COCTUHEHUI.

dusnueckue 1 XMMUYECKHEe CBOMCTBa aMUHOB (PEAaKIIMU ¢ KMCIOTaMH M TOPEHMsI) U aMUHOKHCIIOT (Ha 2

npuMepe rauipHa). HaGmoneHre n onvcanue JeMOHCTPAIIMOHHBIX OTBITOB: JIEHATYpAIHsl OCIKOB IpH

HarpeBaHUU, IBETHBIE PEAKIIMU OEJIKOB
Pa3nes 7. BbicokOMOJIeKYJISIPHbIE COeIMHEHUS 2
Tema 7.1. Copepxxanue yyeOHOro MmarepuaJia 2 OK 01
IInacTmaccel. IIpakTHYeckHe 3aHATHA 2 OK 02
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Kayuyku. Bonokna

[Tpaktuueckas padora Nell. «CunHTe3, aHAMKM3 U KIacCU(UKAIUS BHICOKOMOJICKYJIIPHBIX COSAMHEHUN
OCHOBHbIE TIOHSITUSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, MOJIMUMEp, CTPYKTYypHOE
3BEHO, CTENEeHb MOJUMEpU3AINK, CpeAHssl MoJieKyispHas wmacca. OCHOBHBIE METOJAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — MOJIMMEPHU3ALUS U TTOJIMKOHICHCAIIHS.

O3zHakoMjieHHEe ¢ o00pasllaMd MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, Kay4yKOB:
MJIaCTMAacChl  (MOJUATWIICH, MOJUIPONUIICH, MOJUBUHUIXIOPUI, TOJUCTUPON); HATypalbHbId U
CHHTETHYECKHE Kayuyku (OyTaJMeHOBBIN, XJIOPOIPEHOBBI M U30MPEHOBBII); BOJIOKHA (HATypasibHbIC
(xJ710MOK, 1IEpPCTh, MIENK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKUE (KApOH U
JIaBCaH)

OK 04
K 1.3

KonTpoabnas pa6ora 3

CTpyKTypa ¥ CBOMCTBA OPraHWYeCKUX BelecTs (1Mo pasjaenam 3-7)

HpO(l)eCCI/IOHaJ'leO OPUCHTHPOBAHHO€ COACPKAHUE

12

Pa3znen 8. Xumusi B ObITY M POU3BOJACTBEHHOI IeATEJTbHOCTH YeJI0BEKA

12

Tema 8.1.

XUMHYECKHE
TEXHOJIOTHH

B IIOBCEIHEBHON
u  npodeccruoHambHON
JIeSITENLHOCTH YeJIOBEKa

Coaep:xaHue y4eOHOIro MaTepHuaJia

12

[IpaBuia 5KOJIOTMYECKU 11€JI€COO0Pa3HOro MOBEIEHUS B OBITY M TPYAOBOM AEATENbHOCTH B LIEJSAX
COXpPAaHEHUS CBOETO 30POBbs U OKPYKAIOIIECH IPUPOIHON CPEJIbl, ONACHOCTh BO3JCHCTBUSA HA )KUBbIE
OpPraHu3Mbl OPraHUYECKUX BELIECTB OTICNIBHBIX KJIAacCOB (YIJIEBOJOPOJbl, CIHUPTHI, (DEHOIIBI,
XJIODOPraHUYECKHE TPOU3BOJHBIC, aJbACTUABI U Jp.), IOKa3aTeiab NPEAeNbHO JOMYCTUMOMN
KOHILICHTPALIUU U €r0 UCIIOIb30BaHUE.

Ponp xumuu B o0ecriedeHnH HKOJIOTMYECKOM, SHEPreTUUecKOl U MUIIeBOl 0€3011acHOCTH, Pa3BUTUU
MEIULMHBI, CO3JaHUU HOBBIX MaTepHajoB (B 3aBUCUMOCTH OT BHAA MNpo(ecCHOHANbHOM
NeSITEIbHOCTH), HOBBIX HCTOYHUKOB 3HEPIUU (aJIbTEpHATUBHBIE HCTOYHMKHU HHepruu). Ilonarue o
HAy4YHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUYECKUX peakiuid. [IpenctaBneHust 06 oOIIMX HAyUHBIX
MPUHLMIIAX IPOMBIIIJICHHOTO TMOJY4YeHHsI BaKHEWIIUX BEIIECTB (HAa MpUMepax IPOU3BOJICTBA
aMMMaKa, CepHON KUCIIOTbI, METAHOJIA).

XuMUs U 3I0pOBbE YeJIOBEKa: MpaBuiia 0€30M1aCHOr0 MCIOJb30BaHUs JIEKAPCTBEHHBIX IMPENapaTos,
OBITOBOM XMMHUU B IIOBCEIHEBHOU )KU3HU

IIpakTnyeckue 3aHATHS

[TpakTtuyeckas padora Nel2. «IIpuMeHeHne XMMUYECKUX BEIIECTB M TEXHOJIOTUH C yueToM Oymyiuei
npohecCuOHANBEHOM e TeIbHOCTH.

Pemenue keiic-3a1a4 1o TeMaM: MMILEBBIE TPOTYKThI, OCHOBBI PALlMOHAIIBHOTO NMUTAHUs, BaXKHEUIINE
CTPOUTENIbHbIE U KOHCTPYKIMOHHBIE MaTepuaibl, CEIbCKOXO3SHCTBEHHOE IPOU3BOJICTBO, KPacKw,
CTEKJO, KEpaMHUKa, MaTepuallbl i1 DSJIEKTPOHUKHM, HAHOMAaTepuaibl, TEKCTUJIbHBIE BOJIOKHA,
UCTOYHUKU DHEPIHH, OPTaHUYECKUE M MUHEPAJbHBIE yJIOOpEHUS, JEeKAaPCTBEHHbIE U KOCMETHYECKHE
npenapathl, ObITOBask XUMHsI, MaTepHaJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

3amura: I[IpencraBineHue pe3ysiabTaToB pellleHHUs Keilc-3agad B (opMe MHUHM-IOKIAAa (JOMycKaeTcs
UCIOJIb30BaHUE rPaUUeCKUX U MPE3CHTAIMOHHBIX MAaTEPHAJIOB)

OK 01
OK 02
OK 04
OK 07
IIK 1.3
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IIpome:xxyTounasi arrectanusi mo gucuumanne: MKP, sx3amen 18

KouncyabTanus 2

Bcero 98

[To xaxmoii TeMe OMHUCHIBACTCS CONEpKaHWEe y4eOHOro marepuana (B MUIAKTHYCCKUX €IWHHWIIAX), HANMEHOBAHHS HEOOXOIMMBIX
1a00paTOPHBIX, MPAKTUYECKUX U MHBIX 3aHATHI. OOBEM 4acOB OMPEACIACTCS MO KaXKI0W IMO3HUIINH CTOJI01Ia 3.
*[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJIEPKAHUE MOXKET OBITh paclpenesieHO Mo paszzienaMm (TemMam) WM CKOHIIEHTPUPOBAHO B
paszneie [pukinaaHo MOIyJIb

B ckobOkax yka3aHO KOJMYECTBO YacOB, BBIJICJICHHBIX Ha peaM3aluio MPOPECCHOHAIBHO OPUEHTUPOBAHHOTO COJIEPIKAHUS
(TeopeTudeckue 3aHATHsI/1a00paTOpHbIE PAOOTHI)
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3. YCJIOBUSA PEAIN3BALIMU JUCHUTIJIMHBI « XUMUWS»
3.1. TpeboBaHusi K MUHUMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00eCledeHUIo

OcBoeHue nporpaMMbl HHTEIPUPOBAHHOW Y4YeOHOM JMCLMIUIAHBI «XHMHUSD)
mpearnoyiaraeT Haluyue B MpodecCHOHATBbHOM  00pa30BaTENbHOM  OpraHU3allvy,
peanusyromeil  o0pa3oBaTeNbHYI0 TpOrpaMMy CpeaHero oOmiero oOpa3oBaHHS B
npenenax ocoerust OITOIT CIIO na 6a3e ocHOBHOTO 00IIEero 0Opa3oBaHUs, Y4eOHOTO
kaOuneta. [lomemenre kabuHeTa JOKHO yAOBICTBOPSATH TPEOOBAHUSAM MOCTAHOBIICHUS
ot 28 centsopsa 2020 roga Ne28 O6 yTBepxkaenun canutapubix npasui CII 2.4.3648-20
"CaHUTapHO-AMHJIEMUOJIOTUYECKUE TpeOOBaHUS K OpraHu3alysM BOCIUTAaHUS U
oOy4deHus1, OTAbIXa U O3JIOPOBJICHUS AETEH U MOJOAECKHU" U OBITh OCHALIEHO TUIIOBBIM
o0Opy/l0OBaHUEM, YKa3aHHbIM B  HACTOSILMX TpeOOBaHUSAX, B TOM  YHUCIE
CHEMATM3UPOBAHHON yueOHOW MeOenblo U CpeacTBaMU OOy4YeHUsl, JOCTaTOUYHBIMH JJIs
BBINOJIHEHUs TPeOOBAaHUI K YPOBHIO OJATOTOBKU 00YUaOLIUXCSL.

No HanmMmenosanne
I /;1 Y4EOHBIX OcCHaIlIeHHOCTh Y4€OHBIX MOMEIICHUN
MMOMEIICHUHN

1. | Xumuueckas XUMHUUYECKHUE PEAKTUBBI, ITOCYA.

naboparopus | Becol Texunueckue NO2246; TK1990.

(T"-470) Konopumerp ¢GoTOIIEKTpUUECKUN KOHIIEHTPAIIMOHHBIN
K®K-2 - 2.

Amnmapat Kuma — 2.

[xad BbITSKHOM — 1.

Mydenbuas neus Tun CHOJI 1,62-5,1/9,3.
Amnanutunyeckue Becsl BJIP-200 — 3.
Konopumerp doto-snekrpuueckuit ®IK-56M — 1.
HenTtpudyra OIln-3.

entpudyra OITn-8.

pH metp-340.

Crnektpodoromerp — CD-2B.

Cymibnbii mkad — 1.

Bonsinas 6ans TY-46-22-587-75.

Cron nst xumudeckux uccnegoanuii — 10.
Cron—17.

Cryn — 33.

Tabmuua Menneneesa — 2.

Jocka kmaccHas — 1.

[Ixad xamwKHBIH — 1.

[ItatuB nmst npoOUpPoK — 6.

OnekTporuira — 1.

Oraxxepka MeTajuinyeckas s peaktuBoB — 10

2. | Kabuner Cron meramnnyeckuii — 14.
XUMUHU Cryn — 27.
(I"-206) DTaxXepKu METAITMYECKHUE /IS peaKTUBOB — 9.

[lIxad BeITSIAKHOM — 1.
[lIxad BeTepuHapHbIii — 4.
Jlocka kimaccHas — 1.
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Jlocka o0bsiBIeHUM — 1.

OrnerymmwuTens — 1.

Komma — 1.

enrpudyra nadoparopuas [IJIMH-P10-01 «3aexon»
pH-meTp MmuwmmuBosnsT™MeTp pH-150M

Becst BJIKT-500

bans BongHas maboparopnas LW-1

pH-meTp mmmuBonbT™MeTp pH-121

TepmocTtaT ais cyku 1abopaTopHoi nocyasl SUP-4
[Torenuno-merp JII1-58

Crnextpodoromerp ®IK-56M

XUMHYECKHE PEaKTHUBBI,

Xumuueckas mocyja

[lITatnB MeTaIITUYECKUN — ©.

[lItatus byn3ena — 6.

Kamnrozu — 3.

Portarop — 1.

Crenn — 14.

ABtoknaB — 1.

dotoanexkrpokonopumerp GIK

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI

(KOMILTIEKT JIMIEH3MOHHOT0 U ¢B0oOoaHOTrO I10)

No | HazBanue (muuensus\ceoooaHoe I10)

1. | Windows 7 JUTICH3HS

2. | Paint.NET cBoboaHoe 110

3. | Cucrtema ynpaBlieHUs TUCTAHITMOHHBIM cBoboaHoe I10
obyuenrem Moodle

4. | UadopmaliiOHHO-TIPABOBBIE CUCTEMBI" cBoooHoe [10 nis
['apant" 1 "Koncynprant+" oOyyJaronmxcs

5. | Microsoftoffice 2007 JIULEH3USA

6. | CucTeMbl aHTUBUPYCHOM 3aIUTHI JUTICH3US

nabopatopuu Kacnepckoro

IlepeyeHb OCHOBHOM U JONOJHHUTEIbHOM JUTEPATYPbI, HEO0X0AUMOM /I OCBOCHUA

3.2 TH®OOPMAIIMOHHOE OBECIIEYEHHUE OBYYEHUA

AUCHUIIJINHbI

OcHoBHas JquTEpaTypa:

1. T'abpuensn O. C. Xumus. ba3ossiii ypoBenb. 10 knacc : yuebnuk /O. C. ['abpuenss,
H. I'. Octpoymos, C. O. ITonomapeB — Mocksa :
ISBN 978-5-09-107640-0.—TekcT: 371eKTpOHHBI.
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2. Tabpuensu O. C. Xumus. bazoselii ypoenb. 11 kiacc: yueOnuk /O.C. I"'aGpuensiH,
N.T". Octpoymog, C.1O. [Tonomape — Mockga : [Ipocsemenue, 2025. —192 c¢.— ISBN
978-5-09-107641-7.—TekcT: 3IEKTPOHHBIIA.

JlonoJIHUTeIbHASI JIUTEepaTypa:

1. T'munxka H.JIL. OOmas xumusa : ydueOHoe mocobue / H. JI. I'muuka. — Mocksa
:KnoPyc, 2021. — 749 c. — ISBN 978-5-406-08333-8. — URL:
https://book.ru/book/939867.— Tekcrt : 31eKTPOHHBIH.

2. TopgmyOnsix JI. II. Xumus : yue6noe nmocooue / JI. I1. [TogayOnsix. — KpacHospck
:Kpacl’'AY, 2018. — 306 ¢.— URL.: https://e.lanbook.com/book/130110. — Texkcr :
3JICKTPOHHBIM.

3. Cupotkun O.C. Xumus : yueonuk / O. C.Cuporkun. — Mocksa :KunoPyc, 2019. —
363 c. — ISBN 978-5-406-06688-1. — URL.: https://book.ru/book/930225.— TekcT
: DJICKTPOHHBIU.

Ilepeyenb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKANINOHHON ceTn «HTEepHET),
HEOOXOIMMBIX IJI OCBOEHUS U CIUILINHBI

1.0O0pa3oBarenbHble  pecypchl  UHTepHeTa. Xumus : cadr. — URL:
http://www.alleng.ru. — Pexxum moctyma: cBOOOTHBINA.— TEKCT : QIIEKTPOHHBIH.

2. Enunas xoyekius 1uudpoBbix oOpa3zoBatenbHBIX. :  caiit. — URL:
http://www.school-collection.edu.ru. — Pexum goctynma: cBoOGomubii— Tekcr
3JIEKTPOHHBIN.

3. Komneknusa «EcTecTBeHHOHAy4YHBIE DKCIIEPUMEHTHI» : xumus : cait. — URL:
http://experiment.edu.ru. — Pexxum goctyna: cBOOOAHBIH.— TEKCT : 37€KTPOHHBIH.

4 KOHTPOJIb 1 OIEHKA PE3YJBTATOB OCBOEHUS YYEFHOM
ANCHUITIJIIMHBI «XUMUS»
4.1 KoHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHUSs] YUeOHOM TUCUMILINHBI

KoHTponb 1 o1ieHKa pe3ysbTaToB 00y4EHHs OCYILIECTBISIECTCS MpenojaBaTesieM B
IpoIecce MPOBECHHS IPAKTHUECKUX 3aHATUN M JJa0OpAaTOPHBIX pabOT, TECTUPOBAHUSA, A
TaK)K€  BBIMOTHEHHUA  OOYyYarOIIMMHCA  WHIWUBUAYAJIbHBIX  3aJaHHA, MPOEKTOB,
uccieqoBaHuid. Pe3ynpTaTel 00yueHus: onmpeAessatoT, YTo 00ydaronuecs J0DKHbBI 3HATh,
MOHUMATh U ICMOHCTPUPOBATH 10 3aBEPIICHUH H3yUEHUS TUCIUTIINHEIL.

[enp kaxxa0il GopMbl KOHTPOJISL — 3aPUKCUPOBATH TPUOOPETEHHBIE 00YUYAIOIIUMCS
B pe3yJbTaTe OCBOCHUS y4eOHOW TUCIUIUIMHBI 3HAHUS, YMEHHS, CIOCOOCTBYIOIIHNE
(hOpMUPOBAHUIO KOMITCTCHITUH.

KoHTposb 1 OlLleHKa pacKpbIBAIOTCS Yepe3 YCBOCHHbBIE 3HAHUS U NMPUOOPETEHHBIE
oOydJaronmMMucss  yMEHHS,  HampaBlieHHble Ha  (QopMupoBaHuMe  OOMMX U
npodeccHoHaNbHBIX KOMMEeTeHUud. KommeTeHnun MAOKHBI OBITh COOTHECEHBI C
NpeIMETHBIMU pe3yJbTaTaMu. J[JIs KOHTPOJS W OLEHKU pe3yJbTaToB OO0y4YeHUS
npenojaBaTesib BEIOMpaeT (OpMbI U METOJIBI C YYETOM IpodeCcCHOHATN3AUN 00yUeHUS
0 IIPOrpaMMe AUCLHUIIINHBI.

B TeueHue cemecTpa UCHOIB3YIOTCS CIEAYIOIINE BUbI KOHTPOJIS:

- TEKYLIUH,

- pyOEXKHBIM.
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Texkyumii  KOHTpOJb TPEJCTaBIAET COOOW MPOBEPKY YCBOEHUS Y4YEOHOro
MaTepHraia TEOPETHUYECKOro U MPaKTUYECKOTO XapaKkTepa, PeryJiipHO OCYHIECTBISEMYIO
Ha MPOTSKEHUH CEMECTPA.

Texywuti koumposib 3HAHUW OCYIIECTBISIETCS B (hOPME YCTHOTO UM MHUCHMEHHOTO
Olpoca CTYJIEHTOB Ha 3aHATUAX, HAMUCaHWE W 3alIUTa pedepara, COOOUICHHS WM
COCTaBJICHHE MPe3eHTAIuU (110 BHIOOPY), BBHIMOJHEHUS! MHUCbMEHHBIX CAMOCTOSITEIbHBIX,
(GpoHTANIBHBIX  JTa0OpaTOPHBIX W  KOHTPOJBHBIX pabOT, TMPOBEPKH OOIMUX H
WMHANBUAYAIbHBIX 33JaHUI, B paMKaX CaMOCTOSTEIbHOW paboThI, a Takke OJaHKOBOTO
TECTUPOBAHMUS.

CamocrosiTenbHbIe padOThHI MIpeAHA3HAYEHBI 1JI KOHTPOJISI YMEHHUSI PelliaTh 3a1a4u
U BBITNIOJHATH YIPAKHEHUS 110 IPOUJICHHOUN TeMe.

KoHTposnbHbIE pabOThl HAOTCS AJIsi MPOBEPKH 3HAHUN M YMEHUU 0O0ydarouiuxcs,
MOJIyYCHHBIX B pE3yJibTaTe HW3Yy4YeHUs paszziesia. MoKeT 3aHUMaTh YacTh Y4EOHOTO
3aHATHS C pa300pPOM MPABUIILHBIX PEIICHUM HA CIEAYIOIIEM 3aHSATHH.

Texkyumii KOHTPOJIb TPAIAULMOHHO CIIYKUT OCHOBHBIM CPEACTBOM OOECIEYEHUS B
y4eOHOM TIpolecce «oOpaTHOM CBSI3W» MEXIy NpernojaBareieM H 00ydaroluMcs,
HEOOXOJIMMOU ISl CTUMYJUPOBAHUS Pa0OThl OOYYAIOIMIMXCS U COBEPIICHCTBOBAHMS
METOJIMKH MPENoIaBaHus YUYEOHBIX JUCIUILINH.

PyGexubie koHTposibHbie TOukM (PKT) mo aucuumnnvHe ompesieneHbl B BUIC
KOHTPOJIBHOU (MPOBEPOYHOI) pabOThl WM OJAHKOBOTO TECTUPOBAHUS IMOCJE HW3YyUYCHUS
paszena WIM HECKOJbKMX TEMAaTHYECKH OJU3KUX pa3/esioB Mo aucuuiuimHe. Bceero
npennonaraercs nposectu 3 PKT: 1 B nepBom ceMecTpe u 2 BO BTOPOM ceMecTpe.

Tembl PKT
1 cemecTp
Konrpoabnas padora Ne 1 «CtpoeHne BEIIECTBA U XUMHUECKUE PEAKITUN»
Kontpoabnasi padora Ne 2 «CBoiicTBa HEOPraHUUYECKUX BEIIECTBY»
2 cemecTp
KonTtpoubnas padora Ne 3 «CTpykTypa 1 CBOMCTBA OPTraHUYECKUX BEIIECTB

Koa u HaumeHoBaHue Pa3zpen/Tema Tun oneHoYHbIX
popmupyembix MepPONpPUATHH
KOMIIeTeH Ui
OK 01.Bwibupats cioco6sr | Tema 1.1-1.7 TectupoBaHue
pelIeHus 3a0a4 Tema 2.1,2.2 YcTHBIN onpoc
npodeccuoHaIbHON Tema 3.1 Pemenue pacu€THpix 3amau
NEATEILHOCTH Tema 4.1 HaOmronenue 3a xomom
MIPUMEHUTEIIBHO K Tema 5.1-5.4 BBIITOJTHEHUS PAKTUKO-
pa3IUYHBIM KOHTEKCTaM Tema 6.1 OPUEHTUPOBAHHBIX
Tema 7.1 3aJaHuid
Tema 8.1 [IpencraBnenue
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OK 02. Ucmionp3oBaTh

Temal.2,1.4,1.6,1.7

COBPEMEHHBIE CPE/ICTBA Tema 2.1, 2.2

MOMCKa, aHaIn3a 1 Tema 4.1, 4.2

HHTEpIIpeTalnH Tema 5.2-5.4

uHpopmaruu, u Tema 6.1

nH(pOpMaITMOHHBIE Tema 7.1

TEXHOJIOTHUH JUIA Tema 8.1

BBITIOJTHEHUS 3324

npodeccuoHanTbHON

JEATEIIbHOCTH.

OK 04. 3ddexTrBHO Tema 1.7

B3aMOJIENCTBOBATE U Tema 2.1, 2.2

paboTaTh B KOJIJIEKTUBE U Tema 4.1, 4.2

KOMaH/ie. Tema 5.2-5.4
Tema 6.1
Tema 7.1
Tema 8.1

OK 07. ConelicTBoBaTh Tema 1.7

COXpaHEHHIO OKpyxatomen | Tema 5.1

cpelbl, Tema 8.1

pecypcocOepeKeHuIo,
NPUMEHSTH 3HAHUS 00
W3MEHEHUH KJIMMaTa,
MPUHIUIIBI OEPEKITUBOTO
MPOU3BOICTBA, 3PPEKTUBHO
JIECTBOBAThH B
Ype3BBIUANTHBIX CUTYyAITHIX.

[IK 1.3. OcymecTBasaTh
OpraHU3aluOHHOE
oOecrieueHne mpoIeccoB
MOHTaXa, HaJIaJIK! 1
IKCIUTyaTaIH
3JIEKTPOOOOPYTOBAHMUS,
aBTOMATH3AIMN 1
poboTuzanuu
TEXHOJIOTHYECKHUX
MIPOIIECCOB Ha
CEJIbCKOXO03SIMCTBEHHOM
00BEKTe.

Paznen 1 Temsr 1.2, 1.6,
1.7.

Pasnen 2 Temsbr 2.1.
Pazgen 4 Temnr 4.1.
Pasnen 7. Temnr 7.1
Pa3nen 8. Temnr 8.1

pe3yJIbTaTOB
NPAKTHYECKUX U
71a00paTOPHBIX pabOT
[IpoBeneHrE XUMUYECKOTO
AKCIIEPUMEHTA
Breinosninenne
KOHTPOJBHBIX

paboT no

pazzesiaMm TUCIUIUINHBI
OneHka caMOCTOATEIIBHO
BBITIOJTHEHHBIX 3aJJaHUM
3amura penieHus Kenc-
3anay (c yuetom Oyayuieit
npogeccuoHaIbHON
NESATETLHOCTH)
BrinonHenue 3aganui
IIPOMEKYTOYHOU
aTTecTalun

4.2 POPMA H}’OME)KYTO‘IHOFI ATTECTAIIMU CTYJIEHTOB
ITO YYEBHOU JUCHUIIJIMHE

MeTtoauka npoBenenuss UKP u 3x3amena. IIlpumepHbie BONPOCHI M 3aIaHUS K

HUKP u 3x3ameny. Kpurepuu ounenku 3Hanuii B pamkax UKP u 3x3amena.
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DopMa NPOMEKYTOYHOM ATTECTALUU.

@opMbl MPOMEKYTOUHOM aTTECTAllUM MO XUMHUHU, YCTAHOBJICHHbIE pabOYuM
y4eOHBIM TIaHOM: MKP BBINIOJIHSETCS HA MEPBOM Kypce B KOHIIE MEPBOr0 CEMECTpa,
9K3aMeH CIAETCA Ha IEPBOM KypCe B KOHIIE BTOPOTO CEMECTPA.

Mertoauka nposenenus UKP

Hrorosas koutposbHas pabora (MKP) mo nucuumiube omnpezaeneHa B BUIE
KOHTPOJBHON paboThl, coaepxamiel 3alaHus B TECTOBOM (opmMe U TpaKTUUYECKHE
3aanus (3a/1a4n), MO TeMATUKE M3YUYEHHBIX pa3fenoB. [IpuMepHbie TUIOBBIE 3aJjaHuUs K
PKT u UKP pa3MmeliieHsl B OLICHOYHBIX MaTepHUaax.

3auer (MKP) nmpoBoauTcs Ha MOCIEIHEM 3aHITUH B BUAE KOHTPOJIBHOU pabOTHI B
YCTaHOBJIEHHOE pacnrcanueM BpeMsa. Ha BoinmonHeHue 3a1anuii otBoauTcss 60 MUHYT, 11O
pe3yJibTaTaM IMPOBEPKU CTYJIEHT IMOJY4YaeT 3a4TE€HO, €CJIH OLEHKA «S»-OTIIUYHO, «4»-
XOpOILIO WM «3»-yIOBICTBOPUTEILHO M HE 3auyTeHo, eciu pe3dyabrat HMKP «2»-
HEYJIOBJIETBOPUTEIBHO.

Ipumepubie 3aganus aiasa UKP
(OK 01,02, 04, 07, IIK 1.3)
Yacrsp 1
Il evinonnenuss 3a0anuti 1-3 ucnoavyime caedyroOwull psio XUMUHECKUX ITeMEHMO8.
Omeemom 6 3adanusx 1-3 sensemcs nociedo08amenbHOCMb Yugp, Nnood KOMopwvimu
VKA3aHbl XuMuieckue 3j1eMeHmsl 8 O0AHHOM pso).

1.Bi 2)N 3)Br 4P 5)Cl

1. Ompenenure aTOMbI KaKUX M3 YKA3aHHBIX B PSIY DJIEMEHTOB UMEIOT DJIEKTPOHHYO
KOH(UTypaLUIO BHEIIHETO SHEPTETHIECKOTO YPOBHA ns’np°.

2. U3 yka3zaHHBIX B psAJly XUMHUYECKHUX JIEMEHTOB BBIOEPUTE TP JIEMEHTA, KOTOPHIC B
[lepnoanueckon cucreme xumuueckux 351eMeHToB . M. MenaeneeBa HaxoasTcs B
TJIaBHOM MOATPYTIIE OJHOU rpymiibl. PacrosioxkuTe BEIOpaHHBIC SJIEMEHTHI B MOPSIIKE
ocy1abJIeHUs] HEMETAJUTMYECKUX CBOUCTB.

3. U3 uuncna yka3aHHBIX B Py 2JIEMEHTOB BRIOCPUTE JIBA DJIEMEHTA, KOTOPhIE MOTYT
MPOSIBJISITh CTENEHb OKUCIICHUA +7.

4. V3 npensioxKeHHOTO MepeyHs BhIOEPUTE JIBA COCIUHEHUS, B KOTOPBIX MPUCYTCTBYET
WOHHAs CBS3b

a) NaHCOs3 F) Ca3(PO4)2
6) H,O 1) PCls
B) NH;

5. YcraHoBUTE COOTBETCTBUE MEXKIY Ha3BaHUEM BEIECTBA U KJIACCOM/TPYIIOM, K
KOTOPOMY(-011) 3TO BEIIECTBO MPUHAIICKHUT.

HazBaHnue Bemecrsa Kaacce/rpynna
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a) TUAPOKCHU]T KaJIbIIUS
0) murugpodocdar HaTpUs
B) okcuj azota (V)

1) conb kucnas

2) OKCHJI OCHOBHBIHN
3) OKCHJT KHCTTOTHBIN
4) ocHOBaHUE

6. YcTaHOBUTE COOTBETCTBUE MCKIOY cXeMou pCakuu U UBAMCHCHHUCM CTCIICHHU

OKHCJICHHS a30Ta B HEH.

Cxema peaknuu

HN3MeHeHMe cTENeHN OKUCJICHUS a30Ta

a) NH,Cl + CuO = CuCl;+H;0 + N, + 1) ot -3 go +2
Cu 2) oT +5 5o +4
0) HNO3pa6)+ Pb = Pb (NO3), + H,O + 3) ot 0 no +5
NO 4) ot +5 mo +2
B) NH;+ 0, = NO +H,0 5) or-3 100

7. YCcTaHOBUTE COOTBETCTBHUE MCKIOY Ha3BaHHUCM COJIK U €€ OTHOILICHUEM K Iruapojinsy.

HaszBaunue con

OTHoOIIEHHE K THAPOJIU3Y

a) OpoMuJ1 HaTpUs

0) pocdar xanus

B) XJIOPHUJI HATPHSI

T) CyibGhuI ATFOMUHUS

1) rugposns no KaTuoOHYy

2) ruIpoJIi3 IO AHUOHY

3) ruapoJIi3 O KATUOHY U aHUOHY
4) rusiposin3y HE NOJIBEPraeTcsi

8. YcraHoBHTE COOTBETCTBUE MEXKIY (POPMYIIO BellecTBa U MPOIYKTaAMH,
00pa3yroIMKUMHUCS IIPU AIEKTPOJIM3E BOJHOIO paCTBOPA 3TOTO BEIIECTBA HA MHEPTHBIX

AIEKTpOAaX.
dopmyJia BelecTBa IIpoayKThI 3J1eKTPOJIN3a
a) NaxS 1) Cu, Br;
6) N&3P04 2) CU, 02
B) CuBr; 3)Hy, S
F) AlBI‘3 4) Hz, Oz
5) H,, Br;
6) Al, Br,

9. YcraHoBUTE COOTBETCTBUE MEXKAY YPABHEHUEM PEAKIIMU U HAIIPABICHUEM

CMCUICHMUS ITOJOXKCHUA
yeesituuenuu 0aeneHus.

XUMHUUYCCKOI'0O paBHOBECUS npu

YpaBHeHHe peakiuuu

HanpagJjieHue cMeleHusi XUMHUIEeCKOT0
paBHOBeCHsI

a) 2Hyr) + Oy = 2H20 + Q

6) Fezo3(TB_) + BCO(F) = 2Fe(m) + 3CO,
-Q

B) Nory + 3Hay = 2NH3 + Q

F) CO(F) + 2H2(r): CH30H(F) + Q

1) cMelaeTcsi B CTOpOHY NPOAYKTOB pEaAKIUU
2) cMelaeTcsi B CTOPOHY UCXOAHBIX BEUIECTB
3) HE IPOUCXOIUT CMEUIEHUSI PAaBHOBECHS
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10.13 npeayioxkeHHOro NepeyHs BHEIIHUX BO3JEHCTBUN BEIOEPUTE J1BA TUIIA PEAKIIMA,
K KOTOPBIM MOKHO OTHECTH B3aUMOJEHCTBHE Meau ¢ xjtopuaom kenesa (111).

a) HeoOpaTtumas ') reTeporeHHas

0) KaTaUTHYECKast 1) 3aMelIeHUs

B) oOpatumast
Yacrs 2
11. K 285 r. PactBopa cynbsara HaTpusi ¢ MmaccoBoit oseit conu 20 % nobasumnu 50 T
3TOM ke conu. OnpeaenuTe MacCoBYIO JIOJII0 COJIM B TIOJyYEHHOM pacTBope. OTBeT
3aMUIIATE C TOYHOCTBIO JI0 IECATHIX B Yo.
12. PaccraBbTe B ypaBHEHUHU KOA(PPHUIIUEHTHI METOJIOM 3JIEKTPOHHOTO OajaHca, YKaKUTE
OKHUCJIUTENIb U BOCCTAHOBUTEIIb.

Na;SOz + KMnO4 + H2SO4 = Na;SO4 + MnSO4 + KoSO4 + HO
13. OcymiecTBUTE MPEBPAIICHUS:
C CO CO: KHCOs CO: CaCOs; CO:

14. Kakas macca 25 %-HOM COJITHOM KHCIOThI MOTpedyeTcs s pacTBopeHus 20 rpamm
okcuaa meau (11)?

Kpurepuu onenku kauecrsa 3HaHuil crygeHToB no UKP

3auer (MKP) mpoBomuTcs Ha MOCIENIHEM 3aHATUM, HA BBINOJIHEHHUE 3aJlaHUMN
orBoauTca 60 MHHYT, IO pe3yibTaTaM IPOBEPKH CTYAEHT MOJydYaeT 3a4TeHO, €CIU
OLICHKA «S5»-0TJINYHO, «4»-XOpOIIO WM «3»-yJIOBJIETBOPUTEIBLHO M HE 3aYTEHO, €CIIH
pesyabrat UKP «2»- HEy10BIIETBOPUTEIBHO.

Pexomenodyemasn wikana nepeeooa nepeuiHvlX 6a1106 8 NAMUOAITLHYIO WKATY

«2Q» «3» «4» «5»

Menee 5 6-8 9-10 11-13

MeToauka npoBeIeHUs IK3aMEHa

@®opMbI MPOMEKYTOUHOW aTTECTAMU 10 (PU3MKe, yCTaHOBJIEHHas padO4YUM
y4eOHBIM TUIAHOM, 9K3aMeH - CIA€TCs Ha IEPBOM Kypce B KOHIIE BTOPOTO CEMECTPA.

B cooTrBercTBUM ¢ nencTByroIUM B 1100KeHHEM O TEKyIIEM KOHTPOJE 3HAHUU U
NPOMEXYTOUHOM arrectanu oOydaromuxcs Qaxynpreta CIIO B Kypckom T'AY
CTYJICHT, BBIIIOJIHUBIIUI BCe pyOekKHbIE KOHTPOJIbHBIE TOUKH Ha «4» U «5», MOXKET ObITh
OCBOOOXKIEH OT caauM 3k3aMeHa. EmMy mpocTaBisercs UTOTOBasi OLEHKA Ha OCHOBE
PE3yJIbTAaTOB, MOJYYEHHBIX HA PyOEKHBIX KOHTPOJIbHBIX TOUKAX.

Py6exunie koutposbabie Touku (PKT) mo nucnuriuHe ompeneseHbl B BUIE JIBYX
KOHTPOJIbHBIX pabOT WM TECTUPOBaHUA B | ceMecTpe M OIHON KOHTPOJBHOW pabOThI
WJIM TECTUPOBAHUS BO 2 CEMECTPE.

Ecnu cTyneHT He BBINOJIHSAET 33JaHUS B paMKax pPyOEKHOTO KOHTPOJS Ha
«XOpOLIO» U «OTIIMYHO», TO MPOXOAUT MPOMEKYTOYHYHO aTTECTALMIO B TPaAULIMOHHON
dopme. Oxzamen mpeanosaracT OTBET CTyJEHTa Ha 2 BOIIPOCAa U pEIICHUE 3aladyH.
DK3aMEH IIPOBOJUTCS B YCTAHOBIICHHOE PACIIMCAaHUEM BPEMsI DK3aMEHALMOHHOW HECIIH.
Bo BpeMms npoBeneHus 9K3aMeHa B ayJJUTOPUM OJHOBPEMEHHO IPUCYTCTBYET HE Ooiiee 5
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10.

11.

12.

ctyaeHToB. Ha moaroroBky k orBety naercs He 6osee 40 MunyT. Jlanee — oquH CTyJEHT
OTBEYAET, OCTAJILHBIE TOTOBSITCA.

IIpumepHbIe BONPOCHI IK3AMEHY
(OK 01,02, 04, 07, IIK 1.3)

. OCHOBHBIC TIOHSATHS XHUMHHU. BCHICCTBO. AToMm. MOJIGKYJ'Ia. XHUMHMYECKUM DJIEMEHT.

AJ'IJ'IOTpOHI/IH. HpOCTBIe N CJIOXHBIC BCIICCTBA. KauecTBeHHBIIT U KOJMYECTBCHHBIN
COCTaB BCHICCTB. XHUMHYECKHUE 3HAKU U (1)OpMy.TIBI. OTHOCHUTEIbHBIE aTOMHAs U
MOJICKYJIAApHAA MaCChI. KomnngectBo BCIICCTBA.

. OcHOBHBIEC 3aKOHBI XMMHHU. CT€XI/IOMeTpI/IH. 3aKoH COXpaHCHHUA MACChbl BCIUICCTB. 3aKoH

ITOCTOAHCTBA COCTaBa BCIICCTB MOHGKYHHPHOﬁ CTPYKTYPHI. 3aKoH ABoraz[po n CJICACTBUA
HUX HCTO.

. Ilepuogmueckuii  3akon J.M. MengeneeBa. Otkpbitie J[.MI. MeHaeneeBbM

[Tepuoanueckoro 3akona. [lepuonuueckuii 3akoH B popmynauporke J[.M. Menaeneena.

.HepnonnquKaﬂ Ta6J'II/II_[a XUMHYCCKHUX OJJICMCHTOB — rpa(l)quCKoe OTO6pa}KeHHC

nepuoandeckoro 3akoHa. CTpyKTypa MEpUOAMYECKONW TaOJUIbl: MEepuoabl (Majbie U
OO0JIBIIINE), TPYIIIHI (TJ1aBHAS U TOOOYHAS).

. Ctpoenue aroMa u nepuoandeckuid 3akoH /.M. MenaeneeBa. ATOM — CJIOKHasl 4acTHUIIA.

SAnpo (IpOTOHBI W HEUTPOHBI) U IJNEKTPOHHAs obonouka. M3zortomsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0UYEK aTOMOB DJIEMEHTOB MaJIbIX TIEPUOIOB.

Oco0EHHOCTH CTPOSHUS JICKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIITUX TIEPHUOIOB
(mepexoaHBIX 37eMeHTOB). [loHATHE 00 OopOHTAIsIX. S-, p- U -OopOUTATH. DICKTPOHHBIC
KOH(UTYpalUi aTOMOB XUMHUECKUX DJIEMEHTOB.

CoBpeMeHHas (opMyJIHUpPOBKA MMEPUOJAUYECKOTO 3aKOHA. 3HAYEHUE NEPHOIUYECKOTO
3aKOHAa U TEPUOJUYECKOM CHUCTEMBbI XHUMHUUYEeCKUX 3eMeHToB JI.M. Menneneea mist
pPa3BUTHS HAYKU U IOHUMAHUSI XUMUYECKOW KapTUHBI MUpAa.

WNonnas xumuueckas cBsizb. KaTwoHbl, ux oOpa3oBaHHWe U3 aTOMOB B peE3yibTaTe
nmporecca OKMCIeHUs. AHUOHBI, UX 00pa3oBaHME M3 aTOMOB B pe3yjbTaTe Mpolecca
BOCCTaHOBJICHUS. MOHHAs1 CBs3b, KaK CBSI3b MEXKAY KaTHOHAMU W AHUOHAMM 33 CYET
ANEKTPOCTATUYECKOTO MpUTsHKeHUs. Kiaccudukaius MOHOB: 10 COCTaBY, 3HAKY 3apsa,
HaJUYMIO TUAPATHOW 000yi0uku. HMoHHBIE KpucTammmueckue pemetkd. CBoicTBa
BEILIECTB C MIOHHBIM TUIIOM KPUCTAINTIMYECKOU PEIIETKHU.

KoBasienTHass xumudeckas CBsi3b. MexaHU3M 00pa3oBaHUS KOBAJECHTHOW CBSI3H
(OOMEHHBIT ¥ JOHOPHO-AaKIENTOPHBIN). IIEKTPOOTPHUIATEIIBHOCTh. KoBajeHTHBIC
MOJIIPHAS. M HENOJIApHas CBsA3UM. KpaTHOCTh KOBaJIEHTHOM CBsI3U. MOJEKYIApHBIE H
aTOMHBIE KpHUCTaJUIM4ecKue pemeTrku. CBOHCTBA BEUIECTB € MOJEKYJISIPHBIMU U
ATOMHBIMU KPUCTAJUIMUYECKUMHU pelIeTKaMHU.

Merannuueckasi cBA3b. MeTauiMueckas KpUCTaJUIM4ecKasl penieTka U MeTauindecKast
XUMHUYECKas CBsA3b. OU3NUECKHE CBOMCTBA METAJIOB.

ArperatHble COCTOSHHUSI BEIIECTB M BOJOPOJHAS CBA3b. [Beplaoe, KUAKOE U
razoo0OpazHoe cocTosiHusI BemiecTB. llepexon BemectBa M3 OJIHOTO arperaTHOTO
COCTOSIHMSA B ipyroe. BomopoaHas cBA3b.

Hucnepcupie cuctembl. llonstme o aucnepcHoit cucteme. JlucmepcHas daza wu
nucnepcuonHas cpena. Kimaccudukanus aucnepcHbix cuctem. [ToHSATHE 0 KOJUTOMIHBIX
CHUCTEMAX.
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13.

14.

15.

16.
17.

18.

19.

20.
21.

22.

23.

24,
25.
26.
27.
28.
29.
30.

31.

PactBopsl. PactBOopenue. PactBopumocth BemiecTB. HachlllieHHbIE, HEHACBHIILICHHBIE,
NEPECHIIIEHHBIE PACTBOPHI. 3ABUCUMOCTh PACTBOPUMOCTH T'a30B, KUAKOCTEH U TBEPABIX
BEIIIECTB OT Pa3IMUHbIX (pakTopoB.MaccoBast 10Ji paCTBOPEHHOTO BEIIIECTBA.
DJIEKTPOJUTAYECKAs [UCCOLMAIMA. OJEKTPOJIUThl W HEDJIEKTPOJIUTHL. MeXaHU3MBbI
ANEKTPOIUTUYECKON AUCCOIMALMN ISl BEMIECTB C PA3JIMYHBIMH THUIIAMH XUMHYECKOMN
cBsi3u. ['mapaTupoBaHHbIE U HETUAPATUPOBAHHBIE HUOHBI.

Crenenb d3IeKTponuTHUECKOW auccouuanuud. CuibHbIE U ClIa0ble  AJIEKTPOJIMUTHI.
OCHOBHBIE MOJIOKEHUS TEOPUU AIEKTPOIUTUYECKON Trcconranuu. Kucinorel, OCHOBaHHUS
Y COJI KaK JJIEKTPOJIUTHL.

Knaccuduxkaims HeopraHn4eckux COSAMHEHUI U X CBOMCTBA

Kucnotsl u ux cBoiictBa. KUCIOTHI Kak 3JEKTPOIUTHI, UX KIaCCU(PUKALKS MO Pa3TUYHBIM
npu3HakaM. XUMHUYECKHE CBOMCTBAa KHCIOT B CBETE TEOPHUHM DIIEKTPOJIUTHUECKOMN
nucconua. OcoOEHHOCTH B3aMMOJIEUCTBHSI KOHIICHTPUPOBAHHOM CEPHOM U a30THOM
KHUCIIOT ¢ MeTayuiaMu. OCHOBHBIE CITOCOOBI MOTYUYEHUS KUCIOTHI.

OcHoBanus U ux cBoicTBa. OCHOBaHUS KaK JJICKTPOIUTHI, MX KJIaCCHU(PUKALUS T10
pa3IMYHBIM TpU3HAKaM. XHWMHYECKHE CBOICTBA OCHOBAaHUM B CBETE€ TEOPUU
AJIEKTPOJIMTUYECKON Aucconraunu. Pas3nokeHne HepacTBOPUMBIX B BOJE OCHOBAHHUM.
OcHOBHBIE CTIOCOOBI TOJTyYEHHS] OCHOBAHUM.

Comu un ux cBoiictBa. Conu Kak 3JeKTpoiauThl. Cojin CpelHHE, KHUCIble U OCHOBHBIE.
XUMHAUYECKA CBOMCTBA COJIEM B CBETE€ TEOPUM DIIEKTPOIUTUYECKOW JIHCCOLIMALIMH.
CriocoObl TOJTy4eHHUsI COJIEH.

IM'upponus comen.

Oxcunpl u ux cpoiictBa. ConeoOpasyromue U HecojaeoOpasyromme okcuibl. OCHOBHBIE,
aMm(poTepHbICE W KHUCJIOTHBIE OKCHJBI. 3aBHCHUMOCTb XapakTepa OKCHUJAa OT CTEHEHHU
OKHCIICHHSI 00pa3yloIIero ero meramia. XUMHYSCKHE CBOMCTBAa OKcHOB. IlomyueHwue
OKCHUJOB.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccraHoBuTeNnb W OKuUcIeHHWE. MeTol 3JeKTpOHHOro OajaHca s
COCTaBJICHUS YPABHEHUN OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

Ckopocth xuMuueckux peakiui. I[loHsTHE O CKOPOCTM XHWMHYECKHUX PpEaKIHUU.
3aBUCUMOCTh CKOPOCTH XUMHYECKHX pEaKIMil OT pa3IudHbIX (PAKTOPOB: MPHUPOIBI
pearupyrommx — BEIIECTB, WX  KOHLEHTpPALMH,  TEMIIEpaTypbl,  I[OBEPXHOCTHU
CONPUKOCHOBEHUS U UCIOJIb30BaHUS KaTaIU3aTOPOB.

O6parumocTh XHUMHYECKHUX peakmuii. OOpaTumbie U HeoOpaTUMBbIE  PEaKIIHH.
XUMHUUYECKOE PAaBHOBECHE U CIIOCOOBI €0 CMEIIICHUS.

Turnbl KpUCTAUIMYECKHX PEIIETOK. YacThipl nexamuye B y3JIaX KPUCTAUIMYECKOU
pew€tku. Tun cBs3u mexy yactuamu. [Ipumepsl BemecTs. @u3ndeckue CBOMCTBA.
Koppo3ust metamioB. XumMuyeckasi U 3J1€KTPOXUMUYECKAsT KOPPO3USL.

Mertasisl riaBHBIX TOATPYII. MeTasibl MOOOYHBIX TOATPYIII.

DnekTpoan3. XuMMHUYECKUE UCTOYHUKH ToKa. [Ipolecc Ha aHOIE U Ha KaTOAE.

I'anorensl. Haxoxnenue B npupoae. CTpoeHue U CBOMCTBAa aTOMOB. ['aJOreHOBOIOPOABI
Y TAJIOTE€HU/IBI.

Xanbkorensl. Cepa. Haxoxnenue B mnpupone. Ilomydenuwe Kucimopojga U CEpBL.
CepoB0omOpO/I, CEpOBOAOPOTHASI KUCIIOTA, CYIb(HIbL.

['eHeTnyeckass CBA3b MEXKIy KlacCcaMd HEOPTaHMYECKMX M OPraHWYECKUX BELIECTB.
I'eneTnueckuil psAx 3JI€MEHTa — METaula. ['eHEeTM4eCKH psijl JIEMEHTa — HEMETaJlIa.
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10.

11.

12.

13.

14,

15.

16.

17.

18.

['eneTnueckuit psii AE€MEHTa — MeTaia, KOTOPOMY COOTBETCTBYIOT aM(OTEpPHBIE OKCHUJT
U TUAPOKCH/I.

IIpumepHbIe 3a1a4u K IK3aMeHY
(OK 01,02, 04, 07, IIK 1.3)

OcymiecTBUTE CIECAYIOIINE MPEBPAICHUS:
CuCl; >CuOHCI—Cu(OH);—»>CuO—Cu(NOs3),.Hammummwre ypaBHEHHUS PEAKITHIA.
Ocy1miecTBUTE CICAYIOIINE TPEBPACHUS:
FG(OH)g —>FeOHSO4 —>Fe2(SO4)3 —> FG(NOg)g —>FePO4
Hamummure ypaBHEHUs peakunii.
Hanumure rpadudeckoe nzoopaxenue Gopmyss Ca(HSOy), , Ha3BaHHE 3TOM COJH, KaKk
€€ MOXXHO TOJy4YUTh U TMPEBpPaTUTh B CPEIHIO, HOpMajibHy coiib? Hamumure
ypaBHEHUSI COOTBETCTBYIOIINX PEAKIIUH.
VYyuthiBass aMQOTEPHOCTh, HANUIINTE YpPaBHEHHUS PEAKIHMM CIEIYIOIUX OKCHUIOB C
KHCJIOTOH M 11ejioubio: PbO, ZnO, Mn,0Oy
CocraBbTe ypaBHEHHUS PEAKIIMi, C TOMOIILI0 KOTOPBIX MOKHO OCYIIECTBUTH CIIEIYIONINE
IpPEeBpAILICHUS
Hanwr cnexytonue okucibl MetamuioB: CaO, CuO, ZnO, Fe,O3 , MNn,O7 . Ykazars, kakue
W3 HUX OCHOBHBIC, KHCJIOTHbIE ® amdoTepHble. Hammcate ypaBHEHHs peakiiuid
PAcTBOPEHHMSI 3TUX OKUCJIOB B KUCJIOTE U IICIIOYH.
Kaxoe u3 ykazanHbIx BeniecTB OyaeT pearupoats ¢ KOH?
A|203 , N205 ,Cr2(804)3 , Ba(OH)z , HPOg , Zn(OH)z, CuO.
Hanummre ypaBHEHUS peakIui.
OcymecTBuTh cienyromuid nukia npepamenuii: CaCl, -»Ca(NO3),—» CaCO; —»CaO —
Cag(PO4)2.
[TonOepute 1Mo n1Ba ypaBHEHHUS B MOJEKYJSIPHOM BHUAEC K KKIOMY U3 MOJICKYJSIPHO-
nonnbix: Ca?*+ CO5;> =CaCOs
CocraBbTe MOJIEKYJISIPHBIE M MOJIEKYJISIPHO-MOHHBIE YPaBHEHUS TUIPOJU3a COJIEH:
Ba(CN), ,CrCls.
[TonOepute Mo nBa ypaBHEHHUS B MOJEKYJSIPHOM BHUAEC K KKIOMY U3 MOJICKYJSPHO-
nonHbIX: Cu(OH),+2H* =Cu?* +2H,0.
CocraBbTe MOJICKYJSIPHBIE M MOJICKYJIIPHO-MOHHBIE YPaBHEHUS TUIPOJU3a COJIEH:
N8.3PO4 ,MgC|2.
[TonapHO cMemany pacTBOPHI CIAEAYIOMIUX BEIIECTB, HAIMUIIUTE HOHHBIE DPEAKIIUN
oomena: MgCl,+KOH -
CocraBbTe MOJICKYJISIPHBIE M MOJICKYJIIPHO-MOHHBIC YpPaBHEHUS THIPOJIU3a COJICH:
Na,C,04 , NH.Br.
[TonOepute Mo nBa ypaBHEHHUS B MOJICKYJSIPHOM BHAC K KaKIOMY U3 MOJICKYJISIPHO-
HoHHBIX: Fe?* +20H = Fe(OH),]..
CocraBbTe MOJIEKYJSIDHBIE M MOJIEKYJIIPHO-UOHHBIE YPaBHEHUS TUIPOJU3a COJIEH:
Ca(CN);, Cr(NOs) .
[TonapHo cMemany pacTBOPbl CIHEAYIOIIMX BEIIECTB, HAMUIIUTE HWOHHBIE PEaKLIUU
oomena: Ba(OH), + HCl—
CocraBbTe cxemMy HOHHOTO OanaHca u nojadepure kodpdunnentsl B peakuun: HzAsOs; +
KMnO,4 + H,SO4—»H3AsO4 + MNSO,4 + Ko,SO4 + HO .
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VYKaXkuTe OKUCIUTENb U BOCCTAHOBUTEIb B JJAHHOW pEaKIIUH.

CocraBbTe cxeMy 3JIEKTPOHHOro OajaHca u nmoadepute kodpduireHTsl K peakiuu: KyS
+ KMnO4 + H,SO4—-MnSO4s+ S + KoSO,4 + HO .

Kakoe BemiecTBO SIBISIETCS OKUCIHUTENIEM, a KaKOoe€ BOCCTAaHOBUTENEM B MpEAbIAYIEH
peakuuu?

CocTaBbTe cXeMy HOHHOro OanaHca W moadOepute kodddunmentsl B peakiuu: HCl +
K,Cr,0;—CrCl; + KCI + Cl, + H,0 .

VYKaxuTe OKUCIUTENb U BOCCTAHOBUTEIb B JJAHHOW pEaKIIUH.

CocraBbTe cxeMy MOHHOTO OaylaHca u moadepute KodhuimeHTsl B peakiuu: SNSO, +
KMnO, + HQSO4—>SH(SO4)2 + MnSO, + K,SO4 + H,0 .

VYKaXuTe OKUCIUTENb U BOCCTAHOBUTEIb B JJAHHOW pEaKIIHH.

CocraBbTe cxeMy MOHHOTO OanaHca u nogadepure KodhOUIIMEHTH B pEaKIUu:

Na,FeO, + Cl, +NaOH — Na,FeO, + NaCl + H,0 .

YKaKATE OKUCITUTETh K BOCCTAHOBUTEIb B JJAHHOW pEaKITNH

OcCymecTBUTh MUK TPEBPAECHU:

FG(OH)s—)FEg(SO4)3—)Fe(NOg)g—)FG(OH)g—)FEzOg.

3aKOHUMTE ypaBHEHUS CIIEAYIOIIUX MPEeBPALCHUM:

K,0,+KI+H,SO,—

K>0,+KMnO4+ H,SO4—

KBr+ H,S0O,—S0,...

Kl+ H,SO,—H,S....

KCIO3+KNO3;—

Pacrmonoxkute Bertectsa, popmyibl KoTopeix CoHs—NH;, NH3, (CeHs)NH u CsHsNH,, B
MOPSJIKE YCUIICHUSI OCHOBHBIX CBOMCTB. [losiIcCHUTE OTBET.

HaiimuTte wmaccoByr0 MO0 THAPOKCHUIA HATpusi B pacTBOpE, IMOJIYYEHHOM TpU
B3aumojeiicteuu 0,69 r. Hatpus u 130 M. BojbI.

B 400 r. 5%-ro pactBopa rumpokcuaa Harpus gob6aswiu 0,92 r. Hatpus. Beruucnure
MacCOBYIO JIOJIIO MIETIOYN B MTOJTYYEHHOM PacTBOPE.

JlaHbl deThIpe BEIIECTBA: JUXpPOMAT HATPHs, KOHIIEHTPUPOBAHHAS CEpHAsl KHCJIOTA,
TUAPOKCUT TUTHs, propua kanus. Hanummre ypaBHEHUS Y€THIPEX BO3MOXKHBIX PEAKIIUN
MEXIYy STUMH BEIIECTBAMHU.

JlaHbI BOJTHBIE PAaCTBOPHI CEPOBOIOPOIA, OpOoMa, THAPOKCH/IA HATPHS, XJIOPHOW KUCIIOTHI.
Harmmmmte ypaBHEHHS 4eTHIPEX BO3ZMOXKHBIX PEAKIIUN MEXIY STUMHU BEIIECTBAMH.
O6pazen Hatpus Maccou 0,5 r. momectunu B Boay. Ha HelTpanuzanuio mogydyeHHOTO
pactBopa u3pacxomoBaiu S1,1 1. 1,5%-i consiHOW KHUCIOTHL. BBIUHCINTE MaCCOBYIO
JI0JIE0 HATpHs B oOpasiie (B %).

Kpurepuu onieHK# 3HaHMH B paMKaxX 3K3aMeHa

Ilpy BBICTABIIEHUH OLICHKHA IIPENOAABATENb PYKOBOACTBYETCA CIELYIOLIUMHU
KPUTEPUSIMMU:

5 (OTIMYHO) - CTYAEHT TMOKa3blBa€T TJIyOOKHE OCO3HAHHBIE 3HAHUS IIO
OCBEILAEMOMY BOIIPOCY, BJIAJAEET OCHOBHBIMHU NOHSTHUSMH, TEPMUHOJIOTHEN; ONEPUPYET
KOHKPETHBIMU 3HAHUAMH W YMEHHMSMHU II0 XHMMWM, OTBET ITOJHBIM, 10KA3aTEJIbHBIN,
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YETKUW, TPaMOTHBIM (BO3MOXHA OJHA HETOYHOCTh, OMNHKCKA, KOTOpas HE SBIAETCS
CJIEICTBHEM HE3HAHUS WU HEMOHUMAaHUs y4eOHOro MaTepuana).

4 (XopoIo) - CTYJIEHT IMOKa3bIBACT TIIYOOKOE M TOJIHOE YCBOCHHUE COJCPKAHUS
Marepuansa, YMEHHE NPaBWIBHO M JOKA3aTeIhbHO H3JIaraTh MPOTPAMMHBIN MaTepuall.
JlommyckaeT OTAe/IbHbIC He3HAUYNTEIbHBIE HETOYHOCTH B (JOPME U CTHIIC OTBETA.

3 (YIOBIETBOPUTEIBHO) - CTYJIECHT MOHUMAET OCHOBHOE COJIEpKaHHE Yy4eOHOU
MpOTrpaMMbl, YMEET ITOKa3bIBaTh MPAKTUYCCKOE NPUMEHEHUE TOJYYCHHBIX 3HAHHM.
Bmecte ¢ Tem [momyckaeT OTACIBbHBIE OIIMOKWA, HETOYHOCTH B COJCPKAHUH U
o(OpMJICHUHU OTBETA; OTBET HEJIOCTATOYHO MOCEAOBATENICH, J0Ka3aTeJIeH U TPaMOTEH.

2 (HEyIOBJIETBOPUTEIHHO) - CTYJIEHT UMEET CYIECTBEHHbIE MPOOEbl B 3HAHUSX,
JOMyCKaeT OIMOKM, HE BbIAEISET TJABHOIO, CYIIECTBEHHOro B otTBeTe. OTBET
MOBEPXHOCTHBIN, O€3/T0Ka3aTeNIbHbBIHN, T0MyCKAIOTCS PeUEBbIE OIIUOKH.

4.3 OCOBEHHOCTH PEAJIM3AIIMY YYEBHOM JUCIUILIAHBI «XXUMUS»
JUUISI UTHBAJIMIOB U JIUI[ C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMHUA
37I0POBbS

[Ipyn 0O0yyeHuu UL ¢ OrPaHUYECHHBIMUA BO3MOXKHOCTSIMH 3[I0POBbSI YUUTHIBAIOTCS
UX UWHAUBUIYyaJbHbIE TicuXxopu3udeckue ocodbeHHocTu. (OOyueHre HHBAIUIOB
OCYLIECTBIISIETCS TAK)KE B COOTBETCTBUM C MHAMBUYyAIIBHON MPOrpaMMOil peaduiuTanuu
MHBAJIM/A (MPY HAJTUYHH).

Jlyig un ¢ HapyIIeHWeM ciyxa BO3MOXKHO IpeocTaBleHue yueOHoN nHpopMauu
B BU3yaJIbHOU ¢opme (KpaTKMW KOHCHIEKT JIEKIMH; TEKCThl 3a/JaHHii, Hare4aTaHHbIC
YBEJIMYCHHBIM IMIPUPTOM), HA ayJAUTOPHBIX 3aHATHUSIX JOIYCKAeTCs MPUCYTCTBUE
aCCHCTEHTA, a TaK)Ke CYypAOINEPEBOTUMKOB U TU(DIOCYPAOTIEPEBOTUMKOB.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B MHUCbMEHHOU ¢opMme:
00y4aromuiicss MUCbMEHHO OTBEYAET Ha BOIPOCHI, MUCbMEHHO BBIMOIHSET MPAKTUYECKUE
3ananus. Joxnan (pedepar) Takke MOKET ObITh IPEJICTABIIEH B MUCbMEHHOU (hopme, npu
3TOM TpeOOBaHHUA K COJEPKAHMIO OCTAlOTCS TEMHU K€, a TpeOOBaHUS K KadyeCTBY
M3JI0KEHUs] MaTepuana (MOHATHOCTh, KAYE€CTBO PEYM, B3aMMOJCICTBUE C ayAUTOpUEH U
T. J.) 3aMEHSIOTCA Ha COOTBETCTBYIOIIME TPeOOBaHUS, MPEIbSIBISIEMbIE K MHUCbMEHHBIM
pabotaM (kauecTBO O(OPMIICHUS TEKCTAa U CIUCKA JIMTEPATyphbl, PAMOTHOCTb, HaJM4HE
WUTIOCTPALIMOHHBIX MAaTEPUANIOB U T.1.).

[IpomexxyTouHas arrectauus [JIs JIMI C HapyLIICHUSIMH CIyXa MPOBOJUTCS B
NUCBMEHHOU (opMe, MpHU ATOM HCIONB3YIOTCS oOlIMe KpuTepuu oueHuBaHus. [lpu
HEOOXOJUMOCTH BpeMsl MOATOTOBKM K OTBETY MOXET ObITh yBeiauueHo. Jms aui c
HapyLICHUEM 3pEHUS JIOMYyCKaeTCsl ayAuaabHOE MPEelOCTaBIeHnEe HHPOPMAIIH, a TaKKe
HCIIOJIb30BAaHUE HAa  ayJUTOPHBIX  3aHATHAX  3BYKO3AIMCHIBAIOIIMX  YCTPOMCTB
(muxTOooHOB U T.1.). [omyckaeTcss MpUCYTCTBHUE HA 3aHATUSX aCCUCTEHTA (TTOMOIITHUKA),
OKa3bIBAIONIEr0 OOydYaloImMMCs HEOOXOAMMYIO TEXHHYECKYI0 TOMOUIb. Texyuuit
KOHTPOJIb YCIEBAEMOCTU OCYIIeCTBIsAeTcss B ycTHOM ¢opme. Ilpu mnposenenuun
IPOMEKYTOUYHOM aTTeCTallMK JIJIS JIUI C HAPYIIEHUEM 3PEHHS TECTUPOBAHUE MOXKET ObITh
3aMEHEHO Ha YCTHOE cOOece10BaHME 110 BOIIPOCAM.

Jns 5nun ¢ orpaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI, UMEKOIIUX HAPyLIECHUS
OTNIOPHO-ABUTATEILHOIO anmnapara, Ha ayJAUTOPHBIX 3aHATHUSAX, 4 TAKXKE MPU MPOBEICHUU
IpOLEAYpP TEKYLIEro KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOUHOW ATTECTAMU MOTYT
ObITb  MPEJOCTABJICHBl HEOOXOAMMBIE TEXHUYECKHE CpelcTBa  (IEepCOHAIbHBIN
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KOMITBIOTEP, HOYTOYK WM JPYrol rajpKeT); JOMyCKaeTCs MPUCYTCTBUE ACCHUCTEHTa
(acCUCTEHTOB), OKAa3bIBAIOLIETO OOYYaIOIUMCS HEOOXOAMMYI0 TEXHMUYECKYIO MOMOIIb
(3aHsATH pabouee MECTO, MEPEBUTAThCS MO ayAUTOPUU, TPOUUTATH 3a/laHue, OPOPMUTH
OTBET, OOIIAThCS C MIPEToAaBaTeNIeM.
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