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MNOACHUTEJBHASA 3AIINCKA

XUMHS — 3TO HayKa O BEIIEeCTBAX, UX COCTAaBE U CTPOCHUHU, CBOMCTBAX U MPEBPALLIECHUSX,
3HAUYEHUU XUMUYECKUX BELIECTB, MAaTEPUAIIOB U IIPOLIECCOB B IPAKTUYECKOM 1E€ATENBHOCTH YEI0BEKA.

Copepxanne 0011e006pazoBaTebHON yueOHOro mpeamMeTa «XHUMHUs HaIllpPaBJIeHO HA YCBOCHHUE
00y4aroIMMHUCST OCHOBHBIX TOHSTHI, 3aKOHOB M TEOPUH XHMMHUH; OBJAJCHHE YMEHUSMHU HaOII01aTh
XUMHUYECKHUE SIBJICHUS, MPOBOAUTh XHWMHUYECKUI HKCHEPUMEHT, IPOU3BOJIUTH pacueThl HAa OCHOBE
XUMHAYECKHX ()OPMYII BEIIECTB M YPaBHEHUH XUMHUYECKIX PEaKLIUH.

B nponecce u3yueHuss XuMuu y OOy4YaIOLIUXCSl Pa3BUBAIOTCS IO3HABATENbHbIE MHTEPECHl U
MHTEJUIEKTyalIbHbIE CIIOCOOHOCTH, TOTPEOHOCTH B CAMOCTOSITEILHOM NMPUOOPETEHUsT 3HAHUM MO XUMHHU B
COOTBETCTBUH C BO3HUKAIOUIMMHU >KU3HEHHBIMHU MPOOJIEMaMHU, BOCIIMTHIBAECTCS OCPEKHOE OTHOIICHUS K
pUpoje, IMOHUMAHUE 30pOBOro oOpa3a >KHU3HH, HEOOXOIUMOCTH MPEAYNPEkKACHUS SBICHUM,
HAHOCSILUX BPEJl 3/10pOBbIO U OKpy»karolel cpene. OHM OCBauBaIOT MPUEMBI TPaMOTHOT'0, 0€3011aCHOTO
UCIOJIb30BAHUS XUMUYECKUX BEIIECTB U MaTEpHaliOB, IPUMEHSEMBIX B OBITY, CEIbCKOM XO3SHCTBE U HA

IMPOU3BOJACTBC.

B nmponecce M3YyUCHUsI XHUMUU TCOPCTUUCCKHUEC CBCACHUA HOIIOJHAKOTCA ACMOHCTpalUsIMU,
Ha60paTOpHBIMI/I OllbITaMU W  HNPAKTHUYCCKHUMU  3aHATUAMMH. 3HAUUTEILHOE MECTO OTBOJUTCA
XUMHUYCCKOMY  OKCIICPHUMCHTY. On OTKPBIBACT BO3MOKHOCTDH (bOpMHpOBaTb y O6y‘IaIOIJ_[I/IXC$I

CTIeMAIbHBIC MTPEIMETHBIE YMEHHUs: pad0TaTh C BEIIECTBAMH, BBHIIIOJIHATH MPOCThIE XUMHUYECKHE OTBITHI,
yuuTh O€30MaCHOMY M 3KOJOIMYECKM TIpPaMOTHOMY OOpAIlEHHI0 C  BELIECTBAMH, MaTepualaMu U
nporeccaMu B OBITY ¥ Ha TPOU3BOJICTBE.

Jis  opraHuzanuy BHEAayJIUTOPHOM CAaMOCTOSITEIbHONW pPabOThl CTYJEHTOB, OBJAJEBAOIINX
npodeccusmu CIIO u cnenmanpHOCTSIME CIIO TEXHHYECKOTO W €CTECTBEHHO-HAYYHOTO MpO (uiieit
npoeCCHOHATBLHOIO 00pa3oBaHus, NPEICTABIEH NPUMEpPHBIH IepedeHb pedepaToB  (AOKIAI0B),
WHUBUAYAJIbHBIX [IPOEKTOB.

B npomecce u3yyeHus XUMHHM BaXHO (opMHpOBaTh HMH(POPMAIMOHHYIO KOMIIETEHTHOCTh
oOyyaromuxcs. [loaToMy Tpu OpraHM3aldy CaMOCTOSTEIBHOW pabOTHl HEOOXOAWMO AaKICHTUPOBATH
BHUMaHMe OOydyaroIuxcs Ha MOMCKe MH(OpMaIMM B cpelcTBax MmMaccMenua, VIHTepHere, yueOHOU U
CIELUAJIBHOM JIUTEpAType C COOTBETCTBYIOIIUM O()OPMIIEHUEM U TIPEACTABICHUEM PE3YIbTaTOB.

MECTO YUYEBHOU JUCIUIUIVHBI B VUEEHOM IJIAHE

VYuyebHast nucuumianHa XUMUS SBISETCS Y4e€OHBIM NpPEAMETOM IO BBIOOPY U3 00s3aTeIbHOMN
npeameTHoi oomactu «EctecTBennbie Hayku» OI'OC cpeanero obimero oopa3oBaHusl.

B mpodeccuonanbHbIX 00pa3oBaTeNbHBIX OPraHU3ALMUAX, PEATU3YIOLMX 00pa30BaTEbHYIO
nporpaMMy cpeanero obmero odpaszoBanusi B npenenax ocsoeHust OITOIT CIIO na 6a3e OCHOBHOTO
obmero oOpa3oBaHus, ydeOHas IUCHMIUIMHA XUMMs H3ydaeTcss B 00I1e00pa3oBaTeIbHOM IIHKIIE
yaebnoro OIIOIT CIIO na 6a3e ocHOBHOTO 00IIero oOpa3oBaHHS C TOJYYCHHEM CPEIHETO OOIIero
obpazosanus ([TITKPC, TITICC3).

B yuebnpix mmanax IIIIKPC, TIIICC3 mecto y4eOHOW IUCHUIUIMHBI XHUMHUS — B COCTaBe
001eo0pa3oBaTeNbHBIX ~ YUYEOHBIX JUCHUIUIMH 1O BBIOOPY, (opMupyemMbIx U3  00s3aTeIbHBIX
npeameTHeix obmacteit DI'OC cpemnero obmero o6OpazoBanus, maisi npodeccuit CIIO  wm
cneuuanbHocteit CI1O cooTBeTcTBY!IOMIEr0 PO NPOPecCHOHATHLHOT0 00pa30BaHMU.

PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O TIPEIMETA
OcBoeHue cojaepkaHus ydeOHOTro mpeameTa «XuMUs» 00ecrednBaeT JOCTIKEHHE CTYACHTaMHU
CJIEIYIOLUX PE3yJIbTaTOB:

[Inanupyemsle pe3yabTaTsl (110
®I'OC 1 KOHKPETU3UPOBAHHBIE)

YHuBepcaibHbIe yueOHbIC
JNIEUCTBUSA

Tunosas 3amada

JINYHOCTHBIE pPe3yabTaThl

JI1. Poccuiickast rpaskaaHcKas
UJCHTUYHOCTD, AaTPUOTH3M,
YBa)KEHHE K CBOEMY Hapoay,

Oco3HaeTr 4yBCTBa NaTPUOTU3MA,
3a POCCUICKYIO HAYKY,

Brimmonnenue 3aganuii mo
HaITMCAaHUIO COOOIIEHUN O
BBIJTAIOIIUXCS POCCUNCKUX




YyBCTBA OTBETCTBEHHOCTH NEpe]
Ponunoii, ropnoctu 3a cBOM
Kpai, cBoro Ponuny, npomuioe u
Hacrosmuee
MHOT'OHAIIMOHAIBHOI'O HAapoAa
Poccun, yBaxenue
rocyJapCTBEHHBIX CHMBOJIOB
(repO, dutar, ruMH)

YYEHBIX

JI2. 'paxxnaHckasi O3UIUs Kak
AKTHBHOI'O U OTBETCTBEHHOTI'O
YJIeHa POCCUICKOTO 00IIeCcTBa,
OCO3HAIOIIEr0 CBOU
KOHCTUTYIIMOHHBIE TIPaBa U
00513aHHOCTH, YBa)KAIOIIIETO
3aKOH U TIPABOIIOPSIOK,
00J1a1a1011er0 YYBCTBOM
COOCTBEHHOI'O JOCTOMHCTBA,
OCO3HaHHO MPUHUMAFOIIETO
TPaJUIIMOHHBIC HAIIMOHAIBHBIE U
00I1IeYeTIOBEYECKIE
T'YMaHUCTHYCCKHE U
JTEMOKPATHICCKHE IIEHHOCTH

OCBaMBaeT OCHOBHYIO
00pa3oBaTeNbHyI0 IPOrpaMmy

BBLIITOJIHEHUE  BCEX
3aJIaHHM 110 TIPEIMETY

y4eOHBIX

JI4. ChopmupoBaHHOCTH
MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH H
OOIIECTBEHHOH MPAKTUKH,
OCHOBaHHOTO Ha JIaJIoTe
KYJIbTYp, a TAKXX€ Pa3IM4HbIX
(dhopm OOIIECTBEHHOTO CO3HAHUS,
OCO3HaHUE CBOETO MECTa B
MOJINKYJIBTYPHOM MHPE

OCBauBaeT INpeaMeT XUMHs, Kak
CUCTEMY HayK

BBINOJIHEHUE COOTBETCTBYIOLIMX
CaMOCTOSITENIbHBIX paboT

JIS. ChopMHpOBaHHOCTH OCHOB
CaMOpa3BUTHUS U
CaMOBOCITMTAHHUSA B COOTBETCTBUU
¢ 00IIIeUeI0BeYeCKUMHU
LIEHHOCTSIMH U HealaMHU
Ipa)IaHCKOTr0 OOIIECTBA;
TOTOBHOCTB U CIIOCOOHOCTE K
CaMOCTOSITEJIbHOM, TBOPUYECKOHN U
OTBETCTBECHHOM JEATENHLHOCTH

oTOupaer u npeodpazyer
HEOO0X0AMMYI0  HH(pOpMAIHIO,
HHTEPIPETUPYET PE3YIbTATHI

BBIIIOJIHCHHUEC
pabot

MPAKTUYCCKUX

JI6. TonepaHTHOE CO3HAHUE U
MOBE/ICHHUE B TTOJUKYJIBTYPHOM
MUpE, TOTOBHOCTb U
CIIOCOOHOCTH BECTH JUAJIOT C
JIPYTUMU JTIOABMH, TOCTUTATh B
HEM B3aHMOITOHUMAaHUs,
HaXOJUTh OOIIHUE LEIU U
COTPYIHUYATH JUIS UX
TOCTHOKEHMS, CIIOCOOHOCTE
MIPOTHBOCTOATH UJICOJIOTHH
AKCTpPEeMH3Ma, HAIIMOHAIIN3MA,
KCeHO(oOUH, TMCKPUMUHAIINH

bopmupyer TOJIEPAHTHOCTh
CO3HaHWSI U  TIOBEJCHHE B
MOJUKYIBTYPHOM MUpE

BBITNIOJTHEHUE COOTBETCTBYIOIUX
CaMOCTOSITENIbHBIX ~ paboT Mo
Xumuun




10 COLIMAIIBHBIM, PEJIUTHO3HBIM,
pacoBbIM, HALIMOHAIIBHBIM
[IPU3HAKAM U APYTUM
HEraTUBHBIM COLIMAJIbHBIM
SIBJICHUSIM

JI7. HaBbiku coTpyaHuuecTBa co | opmupyer HaBBIKM | paboTa B MOATPYIIAX, Mapax
CBEPCTHUKAMH, IETbMHU COTpYJHHYECTBA co
MUTAJIIIET0 BO3PACTa, B3POCIBIMH | CBEPCTHUKAMHU
B 00pa3oBaTenbHOM,
OOIIECTBEHHO TOJIC3HOM,
y4e0HO-HUCCIIeI0BATEIbCKOM,
IPOEKTHOU M JPYIUX BHIAX
JeSTeIbHOCTH
JI8. HpaBcTBeHHOE CO3HAHUE H ¢bopmupyer HPaBCTBEHHOE | BBIMOJHEHHE COOTBETCTBYIOIINX
MIOBE/ICHUE HAa OCHOBE YCBOCHUS | CO3HAHHE C IENbI0 MOHUMAHUS | CAMOCTOSTEIBHBIX PadoOT
00IIIeYeTIOBEYECKIX [IEHHOCTEH | HE0OXOAUMOCTH pa3yMHOTO
UCTIOJIb30BAHUS JOCTHKEHUH
HAyKH W  TEXHOJOTHH  JUIs
JaJbHEHIIEero pa3BUTHUS
YeJI0BEYeCKOro  o0mecTBa W
OXPaHbI OKPY’KAIOIIECH Cpebl
JI9. 'oTOBHOCTH | CITOCOOHOCTh | hopmupyer TOTOBHOCTH Y | BBINIOJTHEHUE JOMAITHEN PaOOTHI

K 00pa3oBaHuIO, B TOM YHCIIE
camo00pa3oBaHuIO, HA
MPOTSHKEHUH BCEH KU3HU;
CO3HATEIIbHOE OTHOIIIEHHE K
HEMpPephIBHOMY 00pa30BaHUIO
KaK yCIJIOBUIO YCIIEITHOMN
npodeccuoHanbHOMN 1
0OIIIECTBEHHOMN JESTEITbHOCTH

CIIOCOOHOCTh K OOpa30BaHUIO, B
TOM YHUCJIe CAMOOOPa30BaAHUIO

JI13. Oco3HaHHbBII BEIOOD
Oynymeii npodeccuu u
BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX KHU3HEHHBIX
MJIAHOB; OTHOIIIEHUE K
npo¢eCcCuOHAIBHON
NEATETLHOCTH KaK BO3MOXKHOCTH
y4acTus B PEIICHUH JINIHBIX,
0OIIIECTBEHHBIX,
rOCyJIapCTBCHHBIX,
OOIIeHAIIMOHAIBHBIX MTPOOJIEM

¢dopmupyer HIOHSTHE
OCO3HAaHHOCTH BbIOOpa OyayIiei
npodeccun

BBITNIOJTHEHUE COOTBETCTBYIOIIUX
CaMOCTOSITENIbHBIX PadOT

JI14. ChopMupoBaHHOCTH
9KOJIOTMYECKOTO MBILUIEHHUS,
MMOHUMAaHHUS BIUSHUS COLUATBHO-
SKOHOMMYECKHUX MPOLIECCOB HA
COCTOSIHHE NTPUPOTHON U
COLIMAJIBHOU CPEIbL;
MPUOOpPETEHUE OIBITA FKOJIOTO-
HAIPaBJIEHHOM JEATEIBHOCTH

MIPOTHO3UPYET MOCJIE/ICTBUS
COOCTBEHHBIX HCCIIEJIOBaHUN C
Y4€TOM JTHYECKUX HOPM U
9KOJIOTHYECKUX TPeOOBAHUI

BBITIOJTHCHHUE COOTBCTCTBYIOIIUX
CaMOCTOATCIIbHBIX pa6 oT oo
XUMHUHN

MeTanpeamMeTHblie pe3yabTaThl

M1. YMeHHe caMOCTOSATEIBHO
ONPEACIISITH UETU AEATEIbHOCTH
M COCTAaBJISTH MJIaHBI
JIESITETLHOCTH; CAMOCTOSITEIILHO

dbopmupyer HaBBIKU
CaMOCTOSITEJILHOTO BEBITTOJIHEHUSA
3aJIaHUN

COCTaBJICHUE TUIAH-KOHCIEKTa IO
M3y4yaeMon Teme




OCYIIECTBISATH, KOHTPOJIUPOBATD
Y KOPPEKTHPOBATh
JeSTeIbHOCTD; UCTIOIb30BaTh BCE
BO3MOJKHBIE PECYPCHI JIIS
JOCTHIKEHUS TIOCTABJICHHBIX
1eNel 1 peaan3anuy IIaHOB
JesTeTbHOCTH; BEIOUPATh
YCIICIIHBIE CTPATETHH B
Pa3IUYHBIX CUTYalUAX

M2. YMmeHnue npoyKTUBHO
o0maTbcs U B3aUMOJICIICTBOBATD
B IIPOLIECCE COBMECTHOMN
NeSITeIbHOCTH, YYUTHIBATh
MO3UIINHU IPYTHX YYaCTHUKOB
NEeATEIbHOCTH, 3PPEKTHBHO
paspeniaTb KOH()IUKTHI

yMETh HAXOAWUTh OOUIMIA SA3BIK C
JPYTHMH JTIOAbMU

pabota B
00CYXICHUE TEMBI.

MOATPYIIIAX,

Ma3. Brnagenue HaBbIKaMu
M03HABATEIBHOM, yueOHO-
HCCIIEIOBATENIBCKOU U
MIPOSKTHOM JIEATEILHOCTH,
HABBIKAMU pa3peIICHHSI
po0JieM; CITOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEILICHHSI
MPAKTUICCKUX 33]1a4,
MPUMECHCHHIO Pa3IUYHBIX
METOJIOB TIO3HAHUS

yMETh  HCKaTh
nHpOpMaIHIo

HEO0OXOIUMYIO

IIOJITOTOBKA COOOIICHUH,

JOKJIaa0B

M4. ['0TOBHOCTb U CTTIOCOOHOCTD
K CAMOCTOSITEIIbHON
MH(pOPMaIMOHHO-
IM03HABATEILHOM JCSITCIILHOCTH,
BJIJICHUE HABBIKAMH MTOTYYICHHS
HeoOxouMoM nHpopManuu u3
CIIOBapei pa3HbIX THIIOB, YMEHUE
OPHEHTHUPOBATHCS B PA3IIMIHBIX
MCTOYHHMKAX WH(pOPMAIHH,
KPUTUYECKH OIICHHBATH U
MHTEPIIPETHPOBATH
nH(pOpPMaILIKIO, TOTYYaeMYI0 U3
Pa3INYHBIX HCTOYHHKOB

(dbopMHUpyeT  HaBBIKH
nHpopManuu B
HCTOYHUKAX

MOKCKa
Pa3IMYHBIX

pa60Ta C rjioccapuem

MS. Hcnons30Bathk cpeacTsBa
MH(OPMALIMOHHBIX U
KOMMYHHKAITHOHHBIX
texHonoruii (nanee - UKT) B
pEIIeHNN KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpTaHU3aIMOHHBIX 33719 C
co0utoIeHreM TpeOoBaHHMA
SPrOHOMUKH, TEXHUKH
0C30IMaCHOCTH, TUTHEHBI,
pecypcocOepekeHus1, IPaBOBBIX
Y ITHYECKUX HOPM, HOPM
nH(pOPMaITMOHHOM 0€30MacHOCTH

dbopMupyeT  HaBBIKH
ucnoap3zosauuga UKT

yMEHUs

pedepat o Teme




M7. YMeHne caMoCTOATEIILHO
OIICHUBAThH U IPUHUMATh
pelieHus1, OnpeaesItoLue
CTPATETHIO TMOBEICHHUSI, C YIETOM
IPAKJAHCKUX U HPABCTBEHHBIX
EHHOCTEH

YMCHHC CaMOCTOSATCIIbHO
IIpUHUMAaTh PCUICHUA, OLICHUBACT
PE3YIbTATHI IPHUHATOTO PCIICHUA

Brimonnenue 3aJIaHus c
CaMOCTOATEIIbHOM MPOBEPKOI
pe3ynbTaTa CorjiacHO 3TajloHa

M9. Bnagenue HaBBIKAMU
MO3HABATEIBHON pedIeKCUU KaK
OCO3HAHUS COBEPIIIAEMBIX
JIENCTBHUI W MBICIIMTEIILHBIX
MIPOIIECCOB, UX PE3YJbTATOB U

dopMHUpyEeT HaBBIK OIICHUBATH
MOJTyYCHHBIE pe3ybTaThI,
ONpPEACIUTh UETU JalbHEUIIeH
paboThl, CKOPPEKTHPOBATH CBOHU
MOCIEAYIOIINE TEUCTBUS

CooO1eHne Ha 3a/IaHHYIO TEMY

OCHOBaHHﬁ, T'paHuIl CBOCTO
3HaHHUA U HC3HAaHUs, HOBBIX
IIO3HAaBaTCIbHBIX 3aJa4 U
CpCACTB UX NOCTUIKCHUIA

HpeIlMeTHble PeE3yJabTaThbl

-cOpPMHUPOBAHHOCTh MPEICTABICHUNA O MECT€ XHMHH B COBPEMEHHOW HAy4yHOW  KapTUHE MHpa;
MOHMMaHHE POJH XUMHU B (DOPMUPOBAHHH KPYro3opa W (yHKIHOHATIBHON TPAMOTHOCTH YeJIOBEKa IS
pelieHusl MpakTUYECKUX 3a7a4; BJIaJeHHE OCHOBOIONAralOIMMU XUMUYECKUMH TOHATUSMU, TEOPUSIMHU,
3aKOHAMHU

-1 3aKOHOMEPHOCTSIMU; YBEPEHHOE 0JIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIUKO;
-BJIaJICHUE OCHOBHBIMH METOJaMU HAy4YHOTO IO3HAHMs, MCIOJIb3YEMbIMH B XMUMHMM: HAOIIOACHHUEM,
OMMCAaHUEM, HW3MEpPEHUEM, OHKCIEPUMEHTOM; YyMeHHe o0pabaThiBaTh, OOBSCHATh  PE3YNIbTATHI
IIPOBEJICHHBIX OIBITOB U JEJIaTh BBIBO/Ibl; TOTOBHOCTb U CIOCOOHOCTH IPUMEHSATH METO/IbI I03HAHUS IIPU
pEeLIeHUH IPAKTUYECKUX 3a/1a4;

-c(OPMUPOBAHHOCTb YMEHUS aBaTh KOJIMUYECTBEHHBIE OLEHKU U MPOU3BOAUTH PACUYEThl IO XUMUYECKUM
dbopMynaM u ypaBHEHUSIM;

-BJIaJICHUE NPaBUIaMH TEXHUKU 0€30M1aCHOCTH MPU HUCIIOJIb30BAHUN XMMUYECKUX BEILIECTB;
c(OPMHPOBAHHOCTH COOCTBEHHOHN MO3MILIMU MO OTHOLIEHHIO K XMMHUYECKOM MH(pOpMaluu, NoJydaeMoi
13 pa3HbIX UCTOYHHUKOB.




1. CTPYKTYPA U COAEPKAHUE YYEBHOT' O IIPEJIMETA

Beenenue

Hayunsle MeTObI TO3HAHMS BEIECTB M XMMHUYECKUX SIBJICHUW. Posib 3KCneprMeHTa U TEOpUH B
XUMUU. Mo/IeTMpOBaHNEe XUMHUUECKUX MPOIECCOB. 3HaUCHHE XUMHUU Tpu ocBoeHuu npodeccuit CI1O u
cnenuansHoctel CIIO TexHuueckoro npoduis npodeccuoHaAIbHOIO 00pa30BaHMUS.

1. O61as u HeopraHuyeckasi XUMHUs

1.1. OcHOBHBIE NOHSATHS U 3aKOHBI XUMUHU

OCHOBHbIE TOHATUSL XUMUHU

BemectBo. AToM. Mosnekyna. XMMUYECKUN 3JIEMEHT.

Asnorponusi. IIpocTeie U cinoxkHblE BemiecTBa. KayeCcTBEHHBIM W KOJIMYECTBEHHBIM COCTaB
BelIeCTB. XuUMHUYeckue 3HaKu Hu (opmynbl. OTHOCUTENbHBIE aTOMHasi M MOJIEKYJISIpHAs  Macchl.
KonunuecTBo BemecTsa.

OCHOBHBIE 3aKOHbI XUMUHU

CrexuoMeTpusi. 3aKOH COXPAaHEHHs MacChl BEIIECTB. 3aKOH  IIOCTOSHCTBA COCTaBa BELIECTB
MOJIEKYJIIPHOM CTPYKTYpPBL. 3aKOH ABOTaipo U CIEACTBUS U3 HETO.

PacuerHble 3amauM Ha HaX0XJIEHUE OTHOCHUTEIbHOM MOJIEKYJISIPHOM MAacchl, OIpelelIeHHE
MacCOBOH J0JM XUMUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.

JleMoHCTpanuu

Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB.

Mopenu MONEKYII MPOCTHIX U CIOKHBIX BelecTB (mapoctepkHeBbie u Ctroapra—bpurieba).

Komnekuust mpocThIX U CIIOKHBIX BELLECTB.

HekoTopsie BeniecTBa Kou4ecTBOM 1 MOJIb.

Monens MOJISIpHOTO 00BbeMa ra3os.

Amorponus pocdopa, kuciaopoia, 0JI0Ba.

[TpodunpHbIe U TpodheccHoHaNbHO 3HAYNMbIE JIEMEHTBI COJICPKAHNUS.

AmtotpornHeie Momudukanuu yriaepoaa (anmMas, rpadur), Kuciopoaa (KHCIOpPOJ, O30H), OJIOBa
(cepoe u 6enoe 0110B0). [ToHATHE O XUMUYECKOM TEXHOIOTUH, OMOTEXHOJIOTMH U HAHOTEXHOJIOTHH.

1.2. TIlepuoaunueckuii 3akoH u Ilepuonuyeckas cuctemMa XHUMHUYECKHX O3JIEMEHTOB
.M. MenneneeBa u CTpoOCHUE aTOMA
Ilepunonnueckuii 3akoH JI.11.Menneneesa

Otkpsitue J[.M.Menneneessim [lepuonnyeckoro 3akona. [lepnoanueckuit 3aKkoH B (hOpMyIHpPOBKE
J.N.Menneneena.

[Teproanueckas TabIMIIa XUMHUECKUX DJIEMEHTOB

— rpaduyeckoe OTOOpakeHHe Mepuoanueckoro 3akoHa. CTpyKTypa MEpPHOIUYECKON TaOIUIIbL:
nepuosl (Malbie U O0JbINeE), TPYIBI (TTaBHAS U TOOOYHAs).

Crpoenue atoMa u [lepuonnyeckuii 3akoH JI.1.Menneneesa

ATOoM— crokHas yacTtuna. Snpo (MPOTOHBI U HEUTPOHBI) M DIEKTPOHHAs 000s0uka. M30TOmBLI
CrpoeHue HIEeKTpPOHHBIX OOOJIOUYEK aTOMOB 3JIEMEHTOB MaJbIX MepuoJioB. OCOOEHHOCTH CTPOEHUs
AJIEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB OOJIBIINX NEPUOIOB (TIEPEXOAHBIX JIEMEHTOB).

[Tonsitue 06 opOutansx. s-, p- U d-opouranu. DIeKTPOHHbIE KOH(PUTYPAIIMH aTOMOB XUMHUYECKHX
JJIEMEHTOB.

CoBpemenHas ¢opmynupoBka Ilepuoanueckoro 3akona. 3Hauenue [lepuoguueckoro 3akoHa u
[lepuoanueckoii cucteMbl XuMuueckux 3meMeHToB J.M.MenaeneeBa st pa3BUTUS HAYKU U TTOHUMaHUS
XUMUYECKON KapTUHBI MUDA.

JlemoHCcTpanuu

Paznuunsie popmel [lepuonndeckoii cuctemsl xumuueckux snemeHToB [1.J11.Menneneesa.

JluHamuueckue TabIuIs! 111 MoaenupoBanus [lepuoanueckoit cucTeMsl.

DnexTpu3anus Tel U UX B3auMO/IeHCTBUE.

JIabopaToOpHEI ONBIT
MonenupoBanue noctpoeHus [lepuonnyeckoit TaOIUIBI XUMHUYECKUX 3JIEMEHTOB.
[MpodunsHbIe ¥ TPOhecCHOHaTHHO 3HAYUMBIC DJIIEMEHTBI COJICPIKAHMUS.




PagnoaxktuBHOCTh. Mcnonb30BaHHWE  paAMOAaKTUBHBIX  M30TONOB B TEXHUYECKMX  LIEJSX.
PeHTreHoBCcKOE M3IydeHHE M €ro MCIOJb30BaHUE B TEXHHKE U MeAUIMHE. MoaenupoBaHue Kak METOJ
IIPOrHO3MPOBAHUS CUTYallM1 Ha IPOU3BOJICTBE.

1.3. Ctpoenue BeliecTBa
HWoHHas xuMuyeckas CBs3b

Karuonsl, ux oOpazoBaHue H3 aTOMOB B pe3yjbTaTe Ipolecca OKUCICHHUS. AHHOHBI, HX
o0pa3oBaHHE U3 aTOMOB B pe3yJbTaTe Ipolecca BOCCTaHOBIEHHs. MoOHHas CBA3b KaK CBSA3b MEXIY
KaTHOHAMM M aHHOHAMHU 3a CYeT JJIEKTPOCTAaTHUYECKOro mNpuTsbkeHus. Knaccudukaius HOHOB: IO
COCTaBYy, 3HAKY 3apsijia, HATMYUIO TUIpaTHOU o0onouku. Monnsie kpuctammyeckue pemerku. CBoicTBa
BEILIECTB C MOHHBIM THUIIOM KPUCTAJNIMYECKON PEIIETKH.

KoBajneHTHas xumMuueckas cBs3b

Mexanu3sm  00pa3oBaHHsA  KOBaJCHTHOM CBSi3M  (OOMEHHBI U JIOHOPHO-AKIENTOPHBIN).
DneKTpoOTpULATENIbHOCTh. KOBaJeHTHbIE MOJSIpHAs M HeENousisspHas cBsi3u. KpaTHOCTb KOBaJIEHTHOM
CBA3U. MOJIEKYyJIIpHBIE U ATOMHBIE KpUCTAJUIMYECKUE petieTKU. CBONMCTBA BEUIECTB C MOJIEKYJISIPHBIMU U
ATOMHBIMM KPUCTAJUINYECKUMU PELIETKAMHU.

Merannuueckas CBs3b

Metannnueckass KpUcTalsIM4yecKasl pelieTka W MeTaJuIMuecKas XMMHMuecKas CBs3b. Puznueckue
CBOMCTBA METAJIOB.

ArperaTHple COCTOSHHSI BEUIECTB M BOJOPOIHAS CBs3b. 1Bepaoe, XUAKOE M ra3zoo0pasHoe
cocTosiHus BemlecTB. [lepexon BemecTBa U3 OJIHOIO arperaTHOTO COCTOSIHUS B IPYTOE.

Bonoponnas cBA3e.

Uucteie BemectBa U cMmecHu. Ilonstue o cmecu BemiecTB. ['OMOreHHbIE UM T'€TEPOr€HHBIE CMECH.
CocraB cMmeceii: 00beMHasi 1 MacCcoBast 10JIM KOMIIOHEHTOB CMECH, MaccoBast J10JIsl IIPUMECEH.

JlucniepcHble CUCTEMBI

[lonarue o nmucmepcHoit cucreme. JucnepcHas ¢asza u aucnepcuonHas cpeaa. Kmaccuduxanms

aucnepcHbIX cucteM. [ToHsTHE 0 KOJIJIOUIHBIX CUCTEMAX.
JleMoHCTpanuu

Mognenbs KpUCTaJUIMYECKON PEIIETKH XJIOPHUIa HATPUS.

O06pa3ibl MUHEPAJIOB ¢ MOHHOM KPUCTAJTMYECKON PENIETKON: KaJIbIIUTA, TAIUTA.

Mogenu KpUCTaIIIMUECKUX PELIETOK «CyXOro JibJa» (Wiu Hona), anMasa, rpadura (MM KBapia).

[Tpubops! Ha KUAKUX KpUCTAIIAX.

OOpasipl pa3aMyuHBIX JUCIIEPCHBIX CHCTEM: 3MYJIbCHH, CYCIIEH3MH, a’spo3oiieil, reineil u 301ei.
Koarymsmus. Cunepesuc. Odpdext Tunnans.

JlaGopaTopHBIE OMBITHI

[IpuroTtoBnenue cycrneH3nn kapooHaTa KajablLius B BOJIE.

[TosnydyeHne 3MyIbCUM MOTOPHOTO MacJa.

O3HaKOMJIEHHE CO CBOMCTBAMU JMCIIEPCHBIX CUCTEM.

[TpodunbHble U TPodeccHOHaIbHO 3HAYMMBbIE IEMEHThI COIEPIKAHUS.

[TonsprocTe CBA3M M mONApHOCTH  MoseKkysnbl. Konpencamms. Tekydects. Bosronka.
Kpucramnuzanus. CyOnumanuss u aecyonumanus. AHOManuM (U3HMUECKUX CBOMCTB BoOIblL. JKuiakue
KpucTaJIbl. MUHEpaibl M TOpHBIE MOPOAbl KaK MPUPOIAHBIE CMECH. DMYJIBCUU U CYCIIEH3HH.

3o (B ToM umcine aspo3onn) u reau. Koarymsamus. Cunepesuc.

1.4. Bona. PacTBOpHBI. DiEKTpOIUTAYECKAs TUCCOIHAIUS
Bopna. PactBopsl. PacTBopeHue

Bona xak pactBoputens. PacTBOpUMOCTH BEIIECTB.

HacpliieHHble, HEHACHIIIEHHBIE, NIEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTb PACTBOPHUMOCTH Ta30B,
AKHUJKOCTEN U TBEPBIX BEIIECTB OT Pa3IMUHBIX (PaKTOPOB.

MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBA.

DJIIEKTPONUTHYECKAs IMCCOLUALINS

ONEKTPOIUTHI U HEITEKTPOUTHI. DIEKTPOIUTHYECKAS

aucconyanus. MexaHu3Mbl AJIEKTPOJUTUYECKOM JUCCOLMAIMU JUIsl BEHIECTB C Pa3IuYHbIMU
TUNIAMU ~ XUMHUYECKOW  CBSI3U. ['MapaTUpoBaHHBIE M HEruapaTHupoBaHHble HOHBL. ~ CTemneHb
ANEKTpONUTHYECKOW auccounanuu. CunbHbIE U ciaadble 3JeKTPoauThl. OCHOBHBIE MOJOXKEHUS TEOPHU
ANEKTPOJIMTUYECKON qucconuanuu. KucioTsl, OCHOBaHUS U COJIA KaK JIEKTPOJIMUTHI.
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JleMoHCTpanyu
PactBOopuMOCTE BeIECTB B BOJIE.
Cobupanue ra30B METOJIOM BBITECHEHHSI BOIBI.
PacTBOpeHnue B Boie CEpHOI KUCIOTHI U COJIE aMMOHHS.
OO0pa3upl KPUCTATUIOTHIPATOB.
N3rotoBiieHuEe runcoBOM MOBS3KHU.
HcnbiTanue pacTBOPOB AIEKTPOIUTOB U HEAIEKTPOIUTOB HA MPEIMET AUCCOLIMALIIH.
3aBUCUMOCTh CTENEHHU AJIEKTPOJIIMTUYECKONW JIMCCOLMALMU YKCYCHOM KHCIOTBI OT pa30aBlieHUs
pacTtBopa.
JIBrKeHrEe OKpaIlEeHHBIX HOHOB B 3JIEKTPUUYECKOM I10JIE.
[IpuroroBneHue KECTKON BOABI U YCTPAHEHUE €€ KECTKOCTH.
HNoHuTsl.
OO0pa3ubl MUHEPATBHBIX BOJ] PA3TUYHOTO HA3HAYCHHUS.
[IpakTHyeckoe 3aHsATHE
[Ipurorosnenue pacTBopa 3alaHHON KOHLIEHTPALUU.
[IpodunpHbie U TpohecCHOHaTbHO 3HAYUMBIE DJIEMEHTBI COJICPIKAHMUS.
PacTtBOpenue kak ¢pu3nko-xumMuueckuii nporecc. TernoBbie 3 GeKTh TP paCTBOPEHHH.
Kpucrannorugparsl. Pemenue 3agau Ha MacCoBYIO JIOJIF0 pPACTBOPEHHOIO BeulecTBa. [IpuMenenue
BOJIBI B TEXHUYCCKUX HENsIX. JKECTKOCTh BOJIBI M CIIOCOOBI €€ ycTpaHeHus. MUHEpaabHbIC BOIBI.
1.5. Knaccudukanus HeopraHMueCKUX COeIMHEHUN U UX CBOMCTBA
KucnoTel 1 BX CBOMCTBA
KucnoTsl Kak 3IEKTpONUTHI, HX KiIacCH(UKAIMSI TO Pa3IUYHbIM MpHU3HAKaM. XHUMHUYECKUE
CBOMCTBa KHCJIOT B CBETE TEOPHUH AJICKTPOJUTHUYECKON auccoruanuu. OCcoOEHHOCTH B3aUMOJICUCTBUS
KOHIIEHTPUPOBAHHOMN CEpHOU U a30THOU KUCIIOT ¢ MeTaiaMu. OCHOBHBIE CITOCOOBI TOMyYEHUS! KUCTOTHI.
OcHOBaHUS U UX CBOMCTBA
OcHOBaHMSI Kak D3JEKTPOJMTHI, MX KIacCUPUKALUA IO pPA3IUYHBIM MpU3HAKAM. XHUMHUYECKUE
CBOMCTBA OCHOBAHUU B CBETE TEOPHUH JICKTPOIUTHUECCKON Arcconnanuu. PaznoxkeHre HepacTBOPUMBIX B
BOJie OCHOBaHUU. OCHOBHBIE CTIOCOOBI MOTYYESHHS] OCHOBAHHIA.
Conu 1 X CBOWCTBA
Comm kak snekrponutbl. Conu cpefHue, KUCIble U OCHOBHBIE.
XUMUYECKHE CBOMCTBA COJEl B CBETE€ TEOPUU DIEKTPOIUTHUYECKON auccoruanuu. CrnocoObl
MOJIy4YEHUS COJIEN.
I'maponus cosent.
OKcHIbl U UX CBOMCTBA
ConeoOpa3yroiye u Hecosieodpasyroriue okcuabl. OCHOBHBIEC, aM(POTEPHBIE U KUCIOTHBIE OKCHIBI.
3aBUCHUMOCTh XapakTepa OKCHJa OT CTENEeHU OKHUCJIeHHs 00pa3yrollero ero mMeramia. XUMHUYECKHe
CBOKCTBa OKCHIOB. [loryyeHne okcuaoB.
JleMoHcTpanmun
B3anmoneiicTBre a30THOM U KOHUEHTPUPOBAHHOM CEPHOM KHCIIOT C METAJJIAMH.
I'openne docdopa u pacTBOpeHUE MPOAYKTa TOPEHUS B BOJIE.
[Tonydenue u cBoiicTBa aM(pOTEpHOT0 TUAPOKCUIA.
HeoOpatumblit Tuapoan3 KapOuaa KaabIysl.
OO6paTuMBbIiA TUAPOTU3 COJICH PA3TUYHOTO THIIA.
JlabopaTopHbIE OMBITHI
HcnpiTanue pacTBOPOB KUCIOT HHANKATOPAMH.
B3auMopeiicTBre METaIOB ¢ KUCIOTaMHU.
Bs3auMoelicTBHE KUCIOT ¢ OKCHIAMU METAJJIOB.
B3auMopeiicTBre KHCIIOT C OCHOBAaHUSIMH.
BzanmopeiicTBie KUCIOT C COJISIMH.
HcnbiTanue pacTBOpOB LIEN0YEH HHANKATOPAMH.
BzanmopeiicTBue 1Ienoveii ¢ COITMHU.
PasnoxeHne HepaCTBOPUMBIX OCHOBAHUM.
BsauMoeiicTBUE COJIEN ¢ METAJUIAMHU.
B3anmopeicTBue colieil Ipyr ¢ Ipyrom.
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I'maponus cosel pa3Iu4yHOroO THIIA.
[IpodunpHbie 1 TpodhecCHOHATHFHO 3HAYUMBIE JIEMEHTHI COIEPIKAHMUS.
[IpaBuna pa3daBiaeHUs CEPHOM KUCIOTHI. Vcmonb30BaHNe CEpHON KUCIOTHI B IPOMBIIIUIEHHOCTH.
Enxue menoun, Mx MCHOJIb30BAaHME B INPOMBINIICHHOCTH. ['almieHas W HeramieHass U3BECThb, MX
MIPUMEHEHHE B CTPOUTENILCTBE. | UTIC U anedacTp, TUTICOBAHHUE.
[Tonstue o pH pactBopa. Kucnornas, menoynasi, HeUTpajibHasi CpeJia pacTBOPOB.
1.6. XuMuueckue peakiuu
Knaccudukanmsi XuMUYECKUX PEaAKITHMA
Peakumu coenuHeHus1, pa3ioKeHus, 3aMenieHus, oomena. Karanurnueckue peakiuu. OOpaTumbie
1 HeoOpaTHUMBbIe peaKInu.
['oMoreHHbI€ U reTEPOreHHbIE PEAKIINU. DK30TEPMUUECKHUE U SHIOTEPMHUUECKUE PEAKIIUHU.
TennoBoii 3 PexT XuMuIecKux peakiui. TepMOXUMHUYECKUE YpaBHEHUS.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
Crenenb okwuciieHus. OKHCIHMTENb M BOCCTAHOBJIEHUE. BoccraHoBuTelb M OKHUCIeHHE. Meron
ANEKTPOHHOTO OallaHca JJisi COCTABJICHHS YPABHEHHUI OKUCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIIUN.
CKOpOCTh XMMHUYECKUX PEAKIIHI
[lonsiTHE O CKOPOCTHM XMMHYECKHX pEaKIHil. 3aBUCHUMOCTh CKOPOCTH XHMHUYECKHX PEAKIUUA OT
pa3nuuHbIX (AKTOPOB: MPHUPOABl PEArHPYIOIIMX BEIIECTB, WX KOHIEHTPAlUW, TEMIEPaTyphl,
MMOBEPXHOCTH COMPUKOCHOBEHUS ¥ UCIIOJIb30BAHUS KaTaIU3aTOPOB.
OO6paTUMOCTh XUMHUUYECKHUX PEAKIIHHA
OO6parumbie 1 HEOOpATUMBIE PEAKIIUU. XUMUUECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEIICHHUS.
JlemoHcTpanuu
[Tpumepbl HEOOPATUMBIX PEAKIIHA, MAYIIUX C 00pa30BaHUEM OCAJIKa, T'a3a WU BOJIBI.
3aBUCUMOCTh CKOPOCTH PEAKLMK OT IPUPOIbl PEarupyroLIUX BEIIECTB.
B3aumopeiicTBue pacTBOpPOB CEpPHOM KHCIOTHI C pacTBOpaMU TUOCYIb(aTa HATPUS DPAIUYHOU
KOHILICHTPALlUU U TEMIIEPATYpHI.
Mojenp KUIAIEro ciosl.
3aBUCUMOCTh CKOPOCTM XHMHYECKOM pEeakuuu OT MPUCYTCTBUS KaTajuu3aTopa Ha HpUMEpE
Pa3JIOKEHUS MTEPOKCHAA BOAOPOAA C TOMOIIBIO TMOKCH/Ia MAPTaHIIA M KaTajasbl.
Mopaenb 3nekTponusepa.
Moenp 371eKTPOIU3HON BaHHBI ISl TOJTYYEHHS aTFOMUHUS.
Mopenb KOJIOHHBI CUHTE3a aMMHUaKa.
JlaGopaTopHbIE OTBITHI
Peakuus 3amenienuss Meau KeIe30M B pacTBOPE MEIHOIO KyIopoca.
Peaxiuu, uaymme ¢ o6pazoBaHueM OCajKa, ra3a Uil BOJIBI.
3aBUCHMOCTb CKOPOCTH B3aUMOJIEHCTBHUSI COJSTHOM KUCTIOTHI C METANIaMU OT X MPUPOJIBI.
3aBUCHUMOCTh CKOPOCTH B3aUMOJICHCTBUSI IIMHKA C COJITHOM KUCIOTOM OT €€ KOHIIEHTPAIIHH.
3aBHUCHUMOCTb CKOPOCTH B3aumojeicTBus okcuaa Meau (I1) ¢ cepHoit KUCIIOTOM OT TeMIiepaTyphl.
[TpodunbHbIe U MPOGECCHOHATBHO 3HAUUMBIE JIEMEHTBI COJICPIKAHUS.
[TonsiTre 00 37EKTpoNM3e. DIACKTPOIN3 PACIIaBOB. DIIEKTPOIU3 PACTBOPOB. DIEKTPOIUTHIECKOE
nojgydeHue anoMuHud. [IpakTnueckoe npuMeHeHne eKTpon3a. ['anpBaHOILIacTHKA.
laneBanocTerusi. PaduHupoBanue MBETHHIX METAIIOB.
Karamu3. T'omoreHHple W TeTeporeHHbIe KaTanu3aropbl. [Ipomoropsl. Karamutwyeckue sibl.
NHruburopsl.
[Tpon3BoaCTBO aMMHUaKa: ChIphbe, anmnaparypa, Hay4Hble IPUHITHAIIHL.
1.7. MeTanbsl 1 HEMETaJLIbI
Mertaist
Oco0eHHOCTH CTPOEHHSI aTOMOB U KpucTaiioB. dusznueckue cBoiicTBa MeTauioB. Kinaccudukamnus
METAJUIOB MO Pa3JIMYHbIM MpHU3HAKaM. XHMHUYECKHE CBOMCTBA METAJUIOB. DJEKTPOXUMHYECKHUN Ppsi
HaIpsHKEHUH MeTauioB. MeTramioTepMust.
O6mme crmocoObl momydeHuss MetauioB. [lonatue o weramnypruu. [lupomertammyprus,
TUAPOMETAILUTYPrUsl U dJeKTpoMeTaiutyprusi. CriaBbl YepHbBIE U I[BETHBIE.
Hemeramibl.
OcoOenHocTH CTpoeHUS aTOMOB. HeMeTauisl
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— IPOCTBIE BEILECTBA. 3aBUCUMOCTb CBOMCTB TaJIOTEHOB OT UX IOJIOXKEHHS B IEPUOIUYECKOU
cucreMe. OKHCIMTEIbHBIE M BOCCTAHOBHUTEIBHBIE CBOWCTBA HEMETAUIOB B 3aBUCUMOCTH OT HX
MI0JIOKEHHUS B PSAY DJIEKTPOOTPULIATEIBHOCTH.

JlemoHcTpanuu

Kosneknust metaios.

B3aumMopneiicTBre MeTalsIoB ¢ HEMeTaIaMM (Kelle3a, IUHKA U alIOMUHUS C Cepoil, allOMUHMS C
10/10M, CYpbMBI C XJIOPOM, TOPEHHUE KEeJe3a B XJIOPE).

I'openne MeTamos.

AIOMUHOTEPMHS.

Komnexknus HemeraioB. I'openune HemeramnoB (cepbl, (ocdopa, yris). BeiTecHeHue MmeHee
aKTUBHBIX T'aJIOTEHOB U3 PACTBOPOB UX COJIEH 00Jiee aKTUBHBIMU raJOr€HAMH.

Mozens IPOMBILIICHHONM YCTaHOBKHM ISl IIPOM3BOJCTBA CEPHOM KHUCIOTBHI. Monenbs neunm s
00xwura u3BecTHsIKA. KOJIEKIIMU MPOAYKIMIA CHITMKATHOM MPOMBITIIIEHHOCTH (CTekIa, dhapdopa, dasHca,
LIEMEHTA Pa3IMYHbIX MApOK U JIp.).

JIaGopaToOpHBIC OIBITHI

3aKaJika U OTILYCK CTaJIH.

O3HaKOMIICHHE CO CTPYKTYPaMH CEpOro M OeJIoro 4yryHa.

PacnioznaBanue pyn xeinesa.

[IpakTHueckue 3aHATHS

[Tonmyyenue, cobupanue 1 pacro3HaBaHHE I'a30B.

Pemenue skcriepuMeHTaNbHBIX 33/1a4.

IIpodunbHble U IpodeccHoHaNIBbHO 3HAYMMBbIE 3JIEMEHTBI COACPIKaHUS.

Koppo3us MeramioB: XumMuYecKas M 3JIEKTPOXUMHUYECKas. 3aBUCHMOCTb CKOPOCTH KOPPO3MH OT
yciaoBUl OKpyxaromei cpenpl. Kiaccudukanuss KOppo3uHM METaIOB IO Pa3IUYHBIM IPU3HAKAM.
Crioco0pl 3a1UThl METAIIIOB OT KOPPO3HH.

IIpon3BoaCTBO UyryHa U CTAJIN.

[Tonmy4yenne HemeTauIoB (PAKIIMOHHON NEPETOHKON KUAKOTO BO3AyXa U JIEKTPOIM30M PAaCTBOPOB
WM PacIuIaBOB AIEKTPOJIUTOB.

CunukaTtHas IPOMBILIUIEHHOCTb. [Ipon3BOICTBO CEpHON KHCIIOTHI.

2. Oprannyeckasi XUMHUs
2.1. OcHOBHBIE TOHATHS OPTaHUYECKOW XUMHUH U TEOPHUS CTPOCHUS OPraHUYECKUX COETMHEHUN

IIpeamer opraHn4ecKoin XUMHH.

BanentHocTh. XMMHYECKOE CTpPOCHHE KaK IMOPAJOK COEAMHEHHS aTOMOB B MOJIEKYNBI IO
BaJICHTHOCTH.

Teopus crpoenus opranndeckux coequHennit A.M.bytneposa

OCHOBHBIE TIOJIOKEHMSI TEOPUM XUMHUYECKOro CTpoecHMs. M3omepus u n3oMepsl. XHMHYECKHE
(GbopMyJIbl U MOJIETTH MOJIEKYJI B OPTaHUYECKON XUMUU.

Knaccudukanus opraHM4ecKux BEIIecTB
Knaccugukanus BelecTB MO CTPOEHHUIO YIJIEPOAHOIO CKelleTa M HaJIW4YUI0 (DYHKIMOHAIBHBIX
rpynn. ['omonoru u romonorusa. Hauana nomenknatypsl [UPAC.

Kinaccudukamnms peakiuii B opraHu4ecKOi XUMHUHT

Peakuun  npucoenuHeHuss — (TUApPUpPOBAaHMS,  TaJOrE€HUPOBAHUS,  T'MJPOraJIOT€HUPOBAHUA,
ruapatanun). Peakuuu otmernyienuss Peakiiuu n3omMepusaiuu.

JlemMoHcTpanuu

Mopenn MONEKyJI TOMOJIOTOB U H30MEPOB OPraHUYECKUX COETHUHEHMI.

KayectBeHHOE OOHapyXeHHe yriepoja, BOJOpOJa U XJIOpa B MOJEKyJaX OpraHMYeCKHX
COCIMHEHU.

JIaGopaTopHBIii OMBIT

N3roroBnenue Moaeaei MOJIEKYJ OpraHMYE€CKUX BEIIECTB.

[IpodunbHbie U TpodecCHOHANBHO 3HAYMMBbIE FJIEMEHTBI COACP KaHUS.

[TonsiTue o cyocTpate u pearente. Peakiinyu OKMCIeHHUsI U BOCCTAHOBJICHUS! OPTaHUYECKUX BEIIECTB.
CpaBHeHHe KiIacCU(pHUKAIMM COCJMHEHWH M KiIacCU(UKalWu peakuuidi B HEOPraHWYECKOH W
OpraHU4YeCKON XUMHH.

2.2. YrneBogopo/ipl ¥ UX NPUPOAHBIE HCTOYHUKHI

13




AJKaHbI

AJKaHBI: TOMOJIOTUYECKHH P, ©30MEPUS U HOMEHKJIATypa aJIKaHOB.

XUMHUYECKHE CBOMCTBa alKaHOB (METaHa, »JTaHa): TOpPEHUE, 3aMEIICHHUE, pPa3JI0KEHUE,
neruapupoBanue. [[pumeHeHne alkaHOB Ha OCHOBE CBOMCTB.

AJKEeHBI, ero nojay4yeHue (JeruIpupoBaHUEM dTaHa, JENOIUMEpU3alel OJUITHIICHA).

['omonornueckuii psnx, M30Mepusi, HOMEHKJIATypa aJKEHOB. XHMHUYECKHE CBOMCTBA JTHIICHA:
ropeHue, KaueCTBEHHbIE peakiuu (oOeciBeurBaHne OPOMHOM BOJBI U pacTBOpa MEpMaHTaHaTa Kajius),
TUApATALNS, TOTUMEPU3ALIUSL.

[IpumeneHue 3THIIeHa HA OCHOBE CBOMCTB. JIMEHBI U Kay4yKH.

[lonsiTe O aueHax Kak YrieBOJOPOJax C JABYMs JBOMHBIMHU CBS3AMH. CONpSHKEHHBIE TUEHBI.
Xumudeckue cBorcTBa OyraaneHa-1,3 u u3onpena: odeciBeynBaHre OPOMHOM BOJBI U MOJIMMEPU3ALUS B
Kay4yyku. HaTypanbHbII 1 CHUHTETUYECKUE KaYyUyKH

AJIKUHBI

AneTtnieH.

XUMHUYECKHE CBOWCTBA alleTUJICHA: TOPEHHE, O0ecIBeUMBaHWE OPOMHOIN BOJbI, MPUCOCTUHEHHMA
XJIOPOBOJIOpOJa U ruaparauus. IIpumeHenue aneruiaeHa Ha OCHOBE CBOMCTB. MeKiiaccoBast U30MepHs ¢
AJIKaJUEHAMU.

ApeHbl

bensoun.

XuMHYecKue CBOWCTBa OEH30J1a: TOPEHHE, PeaKIuu 3aMelleHus (TaJoreHupOBaHUe, HUTPOBAHUE).
[Tpumenenne 6€H301a Ha OCHOBE CBOMCTB.

[IpupoiHbIE HICTOYHUKH YIIJIEBOIOPOIOB

[IpupoaHbIi Ta3: cCOCTaB, IPUMEHEHHUE B KAYECTBE TOIUIMBA.

Hedts. Coctas u nepepabotka Hedtu. [leperonka nedpru

Hedrenpoaykrsr.

JleMoHcTpanuu

I'openne MeraHa, STUIIEHA, alETUIICHA.

OTHolIeHUe MeTaHa, ITHIIEHA, alleTUJIeHa U OEH30J1a K pacTBOpaM IepMaHraHaTa Kajaus 1 OpoMHOM
BOJIE.

[Tonyyenue sTuieHa peakuMed AeTuapaTalldd 3TaHojda, aleTUJIeHa — THIPOIM30M KapOuaa
KaJbLUS.

PasnoxeHne kaydyka Ipu HarpeBaHUU, UCTIBITAHUE ITPOYKTOB PAa3JI0KEHUS HA HENPEAEIBbHOCTD.

Konnexuust 06pasios HedTr u HedTenpoaykroB. Komiekius «KaMeHHBIN yroiab 1

MPOAYKLIHS KOKCOXUMHUYECKOTO IIPOU3BOACTBAY.

JlaGopaTopHbIE OTBITHI

O3HakoMJIeHHE ¢ KoJuIeKLnell 00pa3oB HeTH U IPOITYKTOB ee MepepaboTKH.

O3HakOMJIEHHE ¢ KOJUIEKIIMEN KayuyKOoB U 00pa3liaMu U3Aeuil U3 pe3UHBI.

ITpodunbHble 1 TpodeccHOHANTBHO 3HAYMMBbIE SJIEMEHTBI COACP KaHUS.

[IpaBmino B.B.MapkoBHukoBa. Knaccuduxanus u HazHaueHue KayuykoB. Kiaccudukauusa u
HazHaueHHUe pe3nH. BynkaHuzanus kaydyka.

[Tonyyenue ameTrmiieHa TUPOTU3OM MeTaHAa U KapOUIHBIM criocoOoMm. Peakius moimmMepusariiu
BUHWIXJIOpUAA. [loMMBUHMIXIOpU U ero npuMeHeHune. Tpumepuzaius aleTuieHa B 0eH307.

[Tonsitue 00 skcTpakuuu. BoccraHoBieHne HUTPOOEH30JIa B aHWIMH. | OMOJOTHYECKHM psin
apeHoB. Tonyoun. HurpoBanue Tosryona. Tporui.

OcHOBHBIE HaMPABJICHHS TIPOMBIIINIEHHON TIepepaOOTKU MTPUPOTHOTO Ta3a.

[TomyTHbIi HEeTIHOM ra3, ero nepepadoTka.

[Ipouieccel TPOMBIIUIEHHON MepepadoTKu HePTH: KpeKUHr, pupopMUHT. OKTaHOBOE YHUCIO
OEH3MHOB U LIETAHOBOE YUCIIO TU3EIHHOTO TOILINBA.

Kokcoxnmuueckoe Mpou3BOACTBO U €r0 MPOIYKIHUS.

2.3. Kucnopoacoaepxaniye OpraHu4eckue COeIMHEHUs
CrupTel

[Tony4yenue sTaHona OGpOKEHUEM TIIIOKO3BI U THApATallMel 3TuiieHa. [ uaApoKCcUIbHAs TpyIma Kak

¢dbysakuonanpHas. [loHsATHE O IpeNeNbHBIX OAHOATOMHBIX CIIUPTaX.

14



XUMHUYECKHE CBOWCTBA 3TAHOJA: B3aUMOJICHCTBUE C HATpHEM, 00pa30BaHUE MPOCTHIX M CIOXKHBIX
3¢upoB, oKucieHne B anpaerui. [IpumMeHenne 3TaHoIa Ha OCHOBE CBOMCTB.
AJIKOTr0oNM3M, €ro MOCJIEACTBUS JIs OpraHU3Ma YeJI0BeKa U IPEyNpeXICHUE.
I'manepuH  Kak IpeACTaBUTENb MHOTOATOMHBIX CHMPTOB. KadecTBeHHas peakuus Ha
MHOr0aTOMHbI€ cIUpThl. [I[puMeHenune rinuuepuHa.
®enon. Puznyeckue 1 XUMUYECKHe CBOMCTBA (peHoIa.
B3auMHoe BiusSHHE aTOMOB B MOJEKyje (eHosia: B3aUMOJCHCTBHE C TUIPOKCHIOM HATpUS U
a30THOM KHCIOTOU
[Tpumenenue ¢peHoIa Ha OCHOBE CBOMCTB.
AJbierupl
[Tonsatue 06 anprerugax. AjabAeruHas rpymma Kak (yHKIHOHaTbHAs.
dopMalIbIETH]I U €T0 CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOIYIO KUCIIOTY,
BOCCTAHOBJICHUE B COOTBETCTBYIOIIMMI CIIUPT
[TomyyeHue anbAEruI0B OKUCIEHUEM COOTBETCTBYIOLIMX crnupToB. [IpuMenenue gopmanbaeruna
Ha OCHOBE €TI0 CBOMCTB.
KapOoHOBBIE KUCIIOTHI
[TonsTue o kapOoHOBBIX KHcnoTax. KapOokcunbHas rpynna
KaK (QyHKUIMOHaNbHasA. ['OMONOruyeckuii psia mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.
[TonyuyeHne kapOOHOBBIX KUCIOT OKUCICHUEM ajbAECTUAOB. XUMUYECKUE CBONCTBA YKCYCHOM KHCIIOTBI:
o011re CBOMCTBA ¢ MUHEPAIbHBIMU KUCIIOTAMU M PEAKLUs ATePUPUKALINU.
IIpuMeHeHne yKCYCHOM KHACIOTBI HA OCHOBE CBOMCTB. BrICIINE )KUPHBIE KUCIOTHI
Ha IIPUMEpE MATbMUTHHOBON U CTEaPUHOBOM.
CrnoxHble YGUPBI U KAPBI
[Tonyyenue cnoxHbIX 3GuUpoB peakuuen stepudukanuu. CroxHble 3(GUpbH B HpUpOLE, HX
3Ha4yeHue. [IpuMenenme CioXHbIX 23(UPOB HA OCHOBE CBOMCTB.
XKups! kak crnoxusle 3¢upsl. Knaccudukanus xupoB XuMUYeCKHe CBOWCTBA KUPOB: THIPOJIN3 U
TUJIPUPOBAHUE )KUJKUX KUPOB. [IpuMeHeHne KUpoB Ha OCHOBE CBOMCTB.
Mpeina
YreBoibl
VYraeBojsl, UX KIacCUpUKaM: MOHOCaxapuIsl (TIII0Ko3a, GpyKTOo3a),
JrcaxapHbl (caxapo3a) U moyimcaxapuasl (Kpaxmai U HeJIo03a).
I'mroxo3a
— BEILECTBO C ABOWCTBEHHOHN (yHKIMEH
— QIBJETUJOCIIHPT. XUMHUYECKHE CBOWCTBA TIJIFOKO3bl: OKHCJIEHHE B TJIOKOHOBYIO KHCIOTY,
BOCCTAHOBJICHHE B COpPOUT, CIUPTOBOE OposkeHue. [I[puMeHeHne riroko3bl Ha OCHOBE CBOMCTB.
3HaueHue YIVIEBOJOB B JKMBOW IMpUPOAE U KU3HM denoBeka. lloHarne o peakumsx
ITOJIMKOHACHCAIIMKU ¥ THAPOJIN3a Ha IPUMEPE B3aUMOIIPEBPAIICHUN: TIIFOK03a <> MOJIUCaXapu/l.
JleMoHCTpanuu
OxucneHue cnupTa B ajabAeTU.
KauecTBeHHBIE pEaKIIMM HA MHOTOATOMHBIE CITUPTHI.
PactBoprMOCTh peHOIa B BOJIE TPU OOBIYHOM TeMIepaType U HarpeBaHHH.
KayecTBeHHbIE peakiiuu Ha (GEHO.
Peakuust cepeOpsiHOro 3epKaiia ajlbJIeru10B U IITFOKO3bI.
Oxucnenue aabAEruA0B U IIIIOKO3bI B KUCIOTY ¢ nomolisto ruapokcuaa meau (II). Kauecrsennas
peakuus Ha kpaxmain. Konnekuust 3pupHbIX Macen.
JlaGopaTOpHBIE OMBITHI
PacTBopeHue rmunepruHa B Bojie U B3auMoelicteue ¢ ruapokcugom meau (I).
CBoiicTBa yKCYCHOM KUCIIOTHI, OOIIME CO CBOMCTBAMH MUHEPATbHBIX KUCIIOT.
JloKka3aTenbCTBO HEMPEAEIBHOTO XapaKkTepa *KUAKOTO XKHUPA.
B3aumopeiicTBue rIr0K03bI M caxapo3bl ¢ ruapokcuaom meau (11).
KauecTtBeHHas peakuus Ha Kpaxmad.
[TpoduiibHbIe ¥ TPOdECCHOHATEHO 3HAYUMBIE YJIEMEHTHI COJIePKaHUsL.
MeTHIIOBBIN CIIUPT U €r0 UCIOIb30BaHUE B KAYECTBE XUMHUYECKOTO ChIPbs. TOKCHYHOCTH METaHOIIA
U TIpaBUJIa TEXHUKHU 0€30MacHOCTH NMpH paboTe ¢ HUM. DTHIICHIJIMKOJb U €r0 IPUMEHEHHE.
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TOKCHYHOCTH STUJICHIJIMKONS U MPaBUjia TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ HUM.

[Tonyuyenue dheHOMa M3 TPOTYKTOB KOKCOXHUMHUUYECKOTO MPOU3BOJICTBA U U3 OCH307Ia.

[MonmukonaeHcanus popmaibaerua ¢ GpeHoaoM B GeHonopopMaIbIeTHIHYIO CMOTY.

Aneransaerus. [loHsTue o kKeToHax Ha mpuMepe areToHa. I[IpuMeHeHue aleToHa B TEXHUKE U
MIPOMBIILIIICHHOCTH.

MHoroo6pa3ue KapOOHOBBIX KHCJIOT (IaBEJIEBOM KHCIOThI KaK JIBYXOCHOBHOM, aKpPHUJIOBOM
KHCJIOTHI KaK HeTpeIeIbHOM, OEH30IHON KUCIIOTHI KaK apOMAaTHYECKOM).

[InenkooOpa3yromue maciaa. 3aMeHa JXUPOB B TEXHHKE HEMHINEBBIM ChipbeM. CHHTETUYECKHE
MOIOIIUE CPEACTBA.

MonoyHokucaoe OpoxXeHHe TIKOo3bl. Kuciaomosnounble mnpoaykTbl. CHIOCOBaHHE KOPMOB.
Hutposanue nemonossl. [Tupokcunux.

2.4. AzoTtcoaepsxaliue opranndeckue coenuenusd. [lomumepnl
AMUHBI

[Tonstne 06 amuHax. AnudaTuyeckue aMHHBI, UX KiIacCU(PUKAIMs U HOMEHKIATypa AHWIMH Kak
oprannyeckoe ocHoBaHue. [lomyueHnue aHuIMHA U3 HUTPOOCH307IA.

[IpumeHeHne aHUIMHA Ha OCHOBE CBOMCTB.

AMHMHOKHCIIOTHI

AMUHOKHUCIIOTHI Kak amdoTepHble MU YHKIIMOHATBHBIE OPTaHUYECKUE COCIMHEHUS. XUMUYECKUE
CBOMCTBa aMHUHOKHCJIOT: B3aUMOJICUCTBHE C IIE€JI0YaMM, KHCIOTaMHd W JAPYr C Jpyrom (peakiius
TTOJTMKOHICHCAITIH )

Ilentranas CBSI3b U IMOJIUIICITHIBL.

[IpumeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

benkn.

[lepBuuHas, BTopuyHasi, TPETUYHAS CTPYKTYPHI OEIKOB. XUMUYECKUE CBOMCTBA OEIKOB: TOPEHHE,

JCHATYpALHs, THIPOIU3, IIBETHBIC peakuu. bruonornueckrne GyHKITUU OCITKOB.
[Tonurmepsbl

benku u nonmucaxapuabl Kak OMOMIOJIMMEDHI.

IImacTmaccsl.

[Tonyyenue moMMepoB peakuen MoJIMMEPHU3aALUU U TTOJTMKOHICHCAITHH.

TepmornacTuyHble U TEPMOPEAKTUBHBIE TUIacTMacchl. [IpencraBurenu miactMace.

Bonokna, ux knaccugukanus

[Tonyuyenue BonokoH. OTaenbHbIE PEACTABUTEIN XUMHUUYECKUX BOJIOKOH.

JleMoHCTpaIuu

BzaumopeiicTBre aMMuaka U aHUJIMHA C COJISTHOM KHUCIOTOM.

Peaknus anununa ¢ OpoMHOI BOIOH.

JlokazaTenbCcTBO HAMMYHSI (PYHKIIMOHAIBHBIX TPYII B paCTBOPAX aMUHOKHUCIIOT.

PacTBOpeHue u ocaxienne 6enKoB.

[IBeTHBIEC peakiuu OETKOB.

I'openune nTuybero nepa v WEPCTAHON HUTH.

JIaGopaTopHbIE OMBITHI

PacTBopenune 0eIKOB B BOJE.

OOHapyxeHue 0eJIKOB B MOJIOKE M MACHOM OYJIbOHE.

Jlenatypanust pacTBopa 0eiKa KyprHHOTO SifIla CIIUPTOM, PACTBOPAMH COJIEH TSDKEIIBIX METAJIOB U
MIpU HarpEeBaHUHU.

[IpakTrueckue 3aHATUS

Pemmenne skcriepuMeHTANBHBIX 3371a4 HA WACHTU(UKAIIMIO OPTaHUYECKUX COCTUHEHUH.

Pacmo3HnaBaHue miacTMacc ¥ BOJIOKOH.

[IpodunsHbie 1 TPOhECCHOHATHFHO 3HAYUMBIE DIIEMEHTHI COICPIKAHMUS.

AMHHOKanpOHOBas KuciaoTa. KanmpoH kak mpeacTaBuTeNh MOJTHAMUAHBIX BOJIOKOH. Mcons3oBanue
TUAPOIIH3a OCIIKOB B MPOMBILIJIEHHOCTH. [MonuBuHUIXIOpH I, MOJIUTETPAPTOPITUIICH.
®denonodopmanpaeruaasie wiactMacchl. Lemmymona. IlpoMbinuieHHOE MPOM3BOJACTBO XUMHUYECKUX
BOJIOKOH.

16



TEMATHYECKOE IINTAHUPOBAHHME

Kosan4yecTBo 4acoB Ha 0CBOeHHME IPOrPaMMbl y4eOHOTI0 peaAMeTa:

MaKCHUMaJIbHON y4eOHON Harpy3ku oOyyaromerocsi 158 yacoB, B TOM duce:

00s13aTeNLHOM ayIUTOPHOHN yueOHOM Harpy3ku oOydatomierocsi 108 4acoB; mpakTHYeCKue 3aHATHS
40 gyacoB, B TOM 4HCJI€ IIpaKTHYECcKas oaArotoska 20 yacos

CaMOCTOSTEIIbHON paboThl oOydarorierocs: 50 4acos.

O0bem yueOHOH TUCUUIIMHBI M BHAbI Y4eOHO padoThI

TEMATHYECKOE IINTAHUPOBAHHUE

Koi-Bo yacos
R . =
But yuebHo# paboTh S 3 § : = = “E’ g Lc’é
; bt z B = B & :
2 = | & 25s| 3
= = | =EE O
Tema 1.1 BBenenue 2 2
Tema 1.2 OcHOBHBIE IOHATHS U 3aKOHBI 2
Tema 1. 3. Pacuétsl rio XUMHUYECKUM QopMyram 4 2 2
YpaBHEHHSIM PEaKIIUi
Tema 1. 4. Ilepuonnyeckuii 3akoH u [lepuoauueckas
cucrema snemenToB /.M. MenaeneeBa. CtpoeHue 4 2 2
aToMa
Tema 1.5. Ctpoenue atoma. SInpo u dIeKTpoOHHAsS 4 5 5
000J104Ka.
Tema 1.6. XvapaKTepHme CBOMCTBA AJIEMEHTA U €T0 4 9 5
COeAMHEHU N
Tema 1.7. BH?KTpOHHLIX U rpaUyecKux CXeM 3JIeK- 4 9 5
TPOHHBIX CIIOEB AaTOMOB
Tema 1.8 Ctpoenue BermecTna 2 2
Tema 1.9 Kpucraminueckoe CTpoeHHE BELECTBA 2 2
Tema 1.10 IucnepcHble cucTeMsl 4 2 2
Tema 1.11 Bopna. PactBopsl. DnekTpoauTuueckas 5 5
JUCCOLaIus
Tema 1.12 IlpuroroBiieHne pacTBOpoB 4 2 2
Tema 1.13 PacueT koHLIEHTpaIHil pacCTBOPOB 4 2 2
TeMavl 14 KﬂacSH(bHKaumI HEOPraHUYECKUX COEeIU- 4 5 2
HEHWIA U UX CBOHCTBA
Tema 1.15 Oxcunpl. OcHOBaHUSA 4 2 2
Tema 1.16 Kucnotsl. Conu. I'maponus conei 4 2 2
Tewma 1.17 Xumuueckue peakuuu 2 2
Tema. 1.18 Meramsl 2 2
Tema. 1.19 OcoGeHHOCTH CTpOEHHE aTOMOB METaJ- 4 2 9
JIOB.
Tema. 1.20 OcoOeHHOCTH CTPOCHHE aTOMOB AIOMH- 4 5 5
HUS
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Tema. 1.21 OcoGeHHOCTH CTpOEHHUE aTOMOB Xpoma

Tema. 1.22 OcoGeHHOCTH CTPOCHHE aTOMOB MapraH-
na

Tema. 1.23 CBolicTBa 3J1€MEHTOB MOATPYIIIHI Kele3a

Tema. 1.24 [Ipon3BOACTBO CTANIU U YyT'yHA.

NN N N

Tema. 1.25 XumMuueckue cBOICTBA XKeae3a

Tema. 1.26 XumMuueckue cBOiCTBa ATIOMUHUS

Tewma. 1.27 Xumuueckue CBONCTBA XpoMa

Tema. 1.28 Xumuueckue CBOMCTBa Maprasiia

NINININ

Tema. 1.29 I"'anoressl

Tema. 1.30 Yraepon.

N

N

Tema. 1.31 Azor. Cepa

Tema. 1.32 XuMunueckue CBOMCTBA U IIOJYyUYEHUE aAM-
MHaKa, JUOKCHJa yriepoJa

Tema. 1.33 Xumuueckue CBONCTBA Cepbl, yriepoa

Tema. 1.34 Xumuueckue cBoiictBa hocopa

Tema 2.1. Knaccugukaiys HeOpraHn4ecKux Be-
mecTB. Teopus A.M.byrneposa

Tewma 2.2 Ankansbl. [{uknoankaHsl

Tema 2.3 AnkeHbl Akaauedsl AJIKUHBI

Tema 2.4 Kayuyku. [lonumepsr.

NIN[DN N

N> N

Tema 2.5 Xumudeckre CBOMCTBA aJKaHOB, AJIKEHOB

Tema 2.6 XuMuueckue CBONCTBA MOJIUMEPOB

Tema 2.7 Apensbl

Tema 2.8 YrneBoaoposl U UX MApUPOIHbIE UCTOY-
HUKH

N NN RO O BN NN N Al INEBEDNS ~ B

N

Tema 2.9 Kucnopoaconep:xaiue OpraHu4ecKue co-
CANHCHUA

Tema 2.10 Anpneruasl. KapOoHOBBIE KUCTOTHI

Tema 2.11 CpoiicTBa KapOOHOBBIX KHCIOT

Tewma 2.12 XKupsl YrneBosl

NIN|DN N

Tema 2.13 Crouptsl, Anpaerunsl B npodeccuu «To-
BapoBe»

BN DN N

Tema 2.14 Kap6oHoBble kHCI0THI B Ipodeccun «To-
BapoBe»

SN

Tema 2.15 Cnoxnbie 3¢upsi B mpodeccun «ToBapo-
BEI»

Tewma 2.16 Xumuueckre CBOMCTBA YIIIEBOJIOB

Tema 2.17 AzoTconepkaniie OpraHu4IecKue CoeIu-
HeHus. [Tonumepsr.

Tema 2.18 Ilonumepsl. I1nactmaccel. Bonokna

Tema 2.19 CpoiicTBa 1 pacrno3HaBaHHE BOJIOKOH

Tema 2.20 ColicTBa 1 pacro3HaBaHUE OEIIKOB

NN S N ESN

Hroro

158

68

40

20

50

Wtorosas arrectauus B popme  IK3AMEH
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2.2. TemaTu4ecKHil IVIAH H COJlep:KaHMe Y4eOHOro npeamMera «XuMHsD)

HaumenoBanue Copepxanne yueOHOro MaTepuana, 1abopaTopHble U MPAKTUYECKUE pabOThI, CAMOCTOSITEIbHAS O6beM yacoB YpoBeHb
pa3JeNioB U TEM paboTa 00yJaronmmxcs. OCBOCHUS
1 2 3 4
Paznen 1. 98
TeopeTnueckue 3HaHUS
OO01mast 1 HeopraHu4YecKasi XUMHUS
Tema 1.1. Cogneprkanue yaeOHOro MaTepuasa 2
Bsenenue 1 ‘ CogneprkaHue TUCIMILUIUNHBI « XUMUS», €€ CTPYKTYpPa, 2
Tema 1. 2. OcnoBubie | [IpencraBnenue o crpoenuu BemiectBa. ATom. Monekyna. Onement. BagenTHoCTh. XUMHUUECKHE 2
MOHSTHSI U 3aKOHBI (dopMyJibl. 3aKOH IMOCTOSIHCTBO COCTaBa BEIIECTBA. 3AKOH COXPAHEHMSI MAcChl BEILIECTB. 3aKOH
ABOraJipo u CII€JICTBUS U3 HETO.
Tema 1. 3. Pacuérei mo | IIpaktuueckas pabora Pacu€rel mo xumuueckuM GopMynaM ypaBHEHUSIM PEaKIuil 2
xumuyeckuM popmynam | CamocrositenbHas pabota oOydarommxcs: Pabodas terpanp crp.4- 7 Pedeparst o temam: 2
YPaBHEHUAM PEAKIMN | XMMHUYECKasi TEXHOJIOTHS, OMOTEXHOIOTHH, HaHOTeXHoJoruu. HobeneBckue npeMun rno XuMuH.
Tema 1. 4. Copepkanue ydeOHOro Marepuana 2
Ileprognueckuii 3akoH 1 | 1 | [lepuonnyeckuii 3akoH u nepuoaudeckas cucrema J[.M. Menneneesa. CTpykTypa
[Iepnoanueckas cucrema MEePUOANYECKON TaOIUIbl: EpUoAbl(Malible U OOJBIINE),IPYIIbI(IJIaBHAS U TOOOYHAS) 2
2JIEMEHTOB
AN .Menneneera
CtpoeHnue atoma
Tewma 1.5. Ctpoenue 1 | Crpoenue aroma. Spo u 31eKTpOHHAS 000JI0UKA. 2 2
aToma. S apo u CtpoeHue MIeKTPOHHBIX 000510ueK aToMOB. [ToHsTHE 00 OpOuTaNsx S, p, d- opOutany.
JJIEKTPOHHAs 000JI0UKA. DneKTpoHHas KOHPUTYpallis aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
Tema 1.6. Xapakrepusie | [Ipaktuueckoe 3aHaTue. OnucaHue XapakTepHbIX CBOMCTB 3JIEMEHTA U €r0 COeAMHEHUH, UCX0/s U3 2
CBOMCTBA JIEMEHTAa U | MOJIOKEHUS €ro B epuoindeckoil cucteme. PacnipeneneHue 371€KTpOHOB 110 SHEPIeTUYECKUM
€ro COeAMHEHNH YPOBHSIM Ha IPUMEPE aTOMOB BXOJSAIIUX B IPOJIOBOJIBCTBEHHBIE TOBAPHI
Tema 1.7. Dnextponnsix | [IpakTHueckoe 3aHsTHE. 2
u rpaduyeckux cxem | CocraBieHHE JIEKTPOHHBIX U IpaUUECKUX CXeM 3JIEKTPOHHBIX CIOEB aTOMOB BXOJSIINX B
JEKTPOHHBIX CIOEB HENPOJOBOJIbCTBEHHBIE TOBAPHI
aTOMOB Konrtposbhbie paboTbl CTpoeHHE aTOMOB JIBYX JIFOOBIX 3JIEMEHTOB.
CamocrosrenbHas pabora odydaronmxcsi: Pabouas Terpans crp.7-10 Pedepatsi: 1. Hayunsiii u 4
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rpaxaanckui noasur J[.M1.MenneneeBa2. Mictopusi OTKpbITHS IEPUOIUUECKON CUCTEMBI. 3.
Crpoenue atomHoro sijipa.4. PannoakTuBHOCTh. PEHT€HOBCKOE M3TyUeHUE U €ro UCII0Ib30BaHUE B
TEXHUKE U MEIUIIAHE.

Tema 1.8. CopepxaHue yaeOHOro MaTepuara.
CtpoeHue BeliecTBa 1 | MonHas, KOBaJIeHTHAs!, BOJOPOJIHAS, METAJUTMUECKAsI, JOHOPHO-AKI[CITOPHAS CBSI3b.
Tema 1.9. 1 | Kpucrannuueckoe CTpOEHUE BELLIECTB
Kpucrammmaeckoe
CTPOCHHE BEIIECTBA
Tema 1.10. 1 | Iucniepcubie cuctembl. Buapl. OcobeHHOCTH

JucniepcHble CHCTEMBI

CamocrositenbHas pabora odoyqatomuxcs.l. Koncnexkr o reme {ucnepcusie cucremsl. [lonsitue o
KOJUTOMJIHBIX cucTeMax.2. Mojenu 06pa3oBaHusi KOBAICHTHOM, HIOHHON CBS3H B MOJIEKYJax
Beuiects.3. [IpesenTanuu no teme:

« 1.Kpucrammueckue pemérku.. Kpucrammzanus. 2. AHoManuu GU3HIeCKUX CBOWCTB
BO/1b1.3.MUHUpaJIbl U TOPHBIE TOPObI KAK MPUPOIAHBIE CMECH.4. DMYJIbCUH, CYCIIEH3UH, 30111,
TN,

Tema 1.11 Copepxanue yaeOHOro MaTrepuarna.
Bopna. PactBopsl. 1 | TOA. OcuoBubie moHsTHsA. Mexanu3m TOJl. CuiibHbIC C1a0bIe AIEKTPOIHTHI
DNEKTPOIUTHYECKAS Crenens nuccounauuu. PH-cpensl, ruaponus
JUcconuanus
Tema 1.12 1 | IlpakTuyeckoe 3aHsTHE.
[TpuroroBnenne 1. TlpuroroBieHue pacTBOpa 3aJlaHHON KOHIIEHTpAIIMU Ha TIPUMEPE BEIECTB
pacTBOpOB IPUMEHSEMBIX B TPOd. 1 TEIbHOCTH
Tema 1.13 1 | [IpakTuueckoe 3aHdATHE.
Pacuer xoHLIEHTpanui Pemenue 3aau. Pacuérsl o ¢gopmysiaMm M ypaBHEHHSIM
pacTBOpOB KonTponbnas pabota Tectel o teme: TOJ]
CamocrosTenbHas paboTa 00y4aronuXxcs:
.Pedepatrl mo remam: 1 PactBopenue. TemnoBsie 3¢(HeKTs IpU paCTBOPEHHH,
KpHUCTaIoruaparsl..2. 2KecTkocTh BOJbI M CIIOCOOBI yeTpaHeHus. [[pumeHenne Bobl B TEXHUYECKHX
nessx. Munepansubie Bosibl.3 JlucnepcHbie cucteMbl ux kiaccudukamus. Kommonaasie cucteMsl. 4.
Kunkne kpuctamisl 3) DIEKTPOHHBIE TPE3EHTALMH 110 TEME
Tema 1.14 Coneprkanne ydeOHOro MaTepuara.
Knaccudukanus 1 | Knaccudukanus Heopranndeckux coenuHeHnid. CoctaB, Ha3BaHUE U XapaKTepHbIe CBOMCTBA
HEOPraHUYECKUX OKCHJIOB, OCHOBaHHMM, KHCJIOT, COJICH.
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COETMHEHUHN U UX

CBOMCTBaA
Tema 1.15 1 | Okcunel. OcHOBaHUA
Oxcunpl. OcHOBaHHUS
Tema 1.16 1 | Kucnotsl. Comu. I'maponus coeit

Kucnotsr. Comnu.
I'maponus coneit

KontposbHas pabora 1o reme

CamocTosTenbHas pabota 00y4Jaronuxcs

Tema 1.17 Copepxanne yaeOHOT0o MaTrepuaa
XUMUYECKUE PeakIuu 1 ‘ Knaccudukanus xumuueckux peakiuid. OKUCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
Tema. 1.18 Cognepkanne ydeOHOro Marepuarna.
Mertamibl 1 | Xumus metansos, o01as XxapakTepuCcTUKa.
[TonoxeHne MeTauiIoB B IEPUOAUYECKON CUCTEME.
Tema. 1.19 1 | OcobeHHOCTH CTpOEHHUE aTOMOB, UX CBOMCTBA. [lomyueHue 1 mpUMeHEHUE METaIOB

OcoOEeHHOCTH CTPOCHUE
aTOMOB METAJLIOB.

DIEKTPOIH3.

Tema. 1.20
OCc0OEHHOCTH CTPOCHHE
aTOMOB AJFOMUHUSA

1 | Obmwe u cienupuIecKre CBOMNCTBa METAIUIOB IIIABHBIX TOATPYIH 1-2 TPYIIIBL
AIOMUHUI.

Tema. 1.21
Oco0eHHOCTH CTpOeHUE
aTOMOB XpoMa

1 | CgoiicTBa mpencraBuTenell MOOOYHBIX MOATPYII — XpoMa.

Tema. 1.22
Oco6eHHOCTH CTPOEHUE
aTOMOB Maprasia

1 | CpoiicTBa 37€MEHTOB OATPYIIIBI MapTaHIla

Tema. 1.23
CBoiicTBa DJIEMEHTOB
MOATPYIIIBI Kee3a

1 CBoOICTBa DIIEMEHTOB MOATPYIIIIBI KEJIC3a. ITonsTue o KOppO3HUHU.

Tewma. 1.24 1 | Merannyprus [IpousBoacTBo uyryHa.
[IpousBoacTBO cTanu u ITpousBoacTBO cTaIy.
JyTyHa.
Tema. 1.25 [TpakTuyeckas pabora
Xummnaeckue cBoiictBa | OO0Imue cBOMCTBa METAJUIOB PUMEHSIEMBIX B HETTPOJAOBOJILCTBEHHBIX TOBapax. JKeme3o
xKernesa
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Tema. 1.26 [IpakTrueckas pabora 2
Xumuyeckue cBorictBa | OOIue CBOMCTBA METAJUIOB MIPUMEHSIEMBIX B HEIIPOJOBOJILCTBEHHBIX TOBapax. AMPOTEpHOCTh
AnoMUHUS AITIOMHUHUS U €r0 COeIMHEHUN
Tema. 1.27 [IpakTuyeckas pabora 2
XUMHYECKHE CBOMCTBA OO6mue cBoiicTBa Xpoma
Xpoma
Tema. 1.28 [IpakTrueckas pabota 2
Xumuyeckue cBorictBa | OOIue cBONCTBA MapraHila U MIPUMEHEHUE TIPU MTPOU3BOJICTBE MPOJIOBOJILCTBEHHBIX U
Maprasia HENPOJOBOJIbCTBEHHBIX TOBAPOB.
CamocTosTenpHas padoTa 00yJaronuXcs: 10
Pedeparsl: Koppo3ust MeTamioB: XuMu4eckast U SJIEKTPOXUMUYECKasi. 3aBUCUMOCTh CKOPOCTH
KOPPO3UHU METAJUIOB IO Pa3jIMYHbIM rpru3HakaMm. CriocoObl 3alIUTH METAUIOB OT KOppo3uu .CIuraBbl
Ha ocHoBe Mequ. CiutaBel Ha ocHOoBe amtoMuHusA. 3M3. Crenn: XKeneso. Enxue ménoun ux
WCIIOJIb30BaHUE B TIPOMBIIUICHHOCTH. | amieHas 1 HeraméHasi U3BecThb, e€ MPUMEHEHHE B
cTpouTtenbcTBe. ['M66¢, anebdactp, runcoBanue. [IpakTnyeckoe mpruMEHEHHE AIIEKTPOIIN3A,
raJibBaHoIuIacTuka. PahuHupoBanne BETHBIX METAJUIOB.
Tema. 1.29 1 | OOmas xapakTepucTuKa HEeMETaJLIIOB [ ajoreHbl 2
l"anorensl
Tema. 1.30 1 | Yruepon. 2
Yraepog.
Tema. 1.31 Azot. Cepa. Cepnas kucnota Kpemunii. @ochop. 2
A3zor. Cepa
Tema. 1.32 [Tpaktuueckas padota [lomydenne ammuaka, JMOKCUIA YIIIEpOIa. 2
XUMHUYECKUE CBOWCTBA U
MOJTy9YeHUE aMMHAaKa,
JMOKCHJIA yTriiepoJia
Tema. 1.33 [TpakTideckast pabora OOIIHE CBOMCTBA CEPhI, YTiepoaa 2
XUMHUYECKUE CBOWCTBA
cepbl, yraepoaa
Tema. 1.34 [Tpaktuyeckas pabora OOmue cBoiicTBa pocdopa 2
XUMHUYECKUE CBOMCTBA
docdopa

Tect o Teme: HemeTasuibl.
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WroroBas koHTpoJIbHAS paboTa

CamocTosTenpHas paboTa 00yJaronXcs: 6
Pedeparterr. 1. [TonyyeHue HemeTamwioB (ppakIMOHHOM IMEPETOHKOM KHJIKOTO BO3AyXa U
JIEKTPOJIN30M PACTBOPOB U PACILIABOB NEKTPONUTOB. 2. CuaMKaTHAas IPOMBIIIIEHHOCTD. 3.
IIpousBoacTBO cepHOM KUCHOTHI. 4. [Ipon3BOICTBO aMMuaKa.
Paznen 2. 66
Oprannyeckasi XUMHUs
Tema 2.1. Cogepxanue yaeOHOT0O MaTepuaa
Knaccudurarims 1 | CpaBHeHHE OPraHUYECKUX BEIIECTB ¢ Heoprannueckumu. Kiaccudukanus HeopraHudeckux 2
HEOPraHHICCKUX Bewect. Teopus A.M.byTiepoBa
BenecTB. Teopust
A.M.bytrnepoa
Tema 2.2. 1 | Ankansbl. [{ukinoankaHel. 2
Aunkansbl. [{uknoankaHbl
Tema 2.3. 1 | Anxensl. AJIKaaueHbl AJKAHEL. 2
AJIKEHBL.
Tema 2.4. 1 | Kayuyku. [Tonumepsl. 2
Kayuyku. [Tonumepsr.
Tewma 2.5. 1 | IlpakTuyeckas pabora 2
XUMHUYECKUe CBOICTBa OO1u11e cBOCTBA alIKaHOB, AJIKEHOB
QJIKAaHOB, AJIKEHOB
Tema 2.6. ITpakTryeckas pabora 2
XUMHYECKHE CBOUCTBA OO6mme cBoMCTBa OJIUMEPOB
IIOJINMEPOB
Tema 2.7. Copnepxkanne ydeOHOro Matepuana
ApeHBL. 1 | Apomaruueckue (ApeHbl) 2
Tema 2.8. 2 | YraeBogopozsl. [IpupoHbIe HCTOYHUKA 2

VYTIi1eBo10pOabl U UX
MIapUPOJIHbIE HCTOUHUKH
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CamocTtosTenbHas paboTa 00y4Jaronuxcs 10
1. Koncnekt IIpoueccs IpoMBIIIIEHHOM nTepepaboTke HEPTH.
2Pedeparsl no remam: H.b.JIe6eneB. H.A.3enunckuii. Kokcoxumuueckoe mpou3BOACTBO U €TI0
npoaykius. Knaccudukanus n Ha3HaueHHe KayqyKoB, pe3uH. OKTaHOBOE YHCIIO0 OCH3MHOB U
[IETAaHOBOE YMCIIO TU3EIBHOTO TOITMBA ben3oi1. OCHOBHBIE HApPaBJICHUS IPOMBIIUICHHOM
nepepaboTKK NPUPOAHOTO ra3a. 3.Moxenu Monekyi: OeH30i1a, IeHTaHa, 2-MeTUINeHTana. 4
[Tpe3zenTanus. CpaBHeHUE Ki1acCU(PUKALMK COSAMHEHUH U KIacCu(UKALUN PeaKui
Tema 2.9. Copneprkanue y4eOHOro MaTepuasa
Kucnopoaconepxamue | 1| Criuptsl 2
OpraHuyYecKue
COCIMHEHUS
Tema 2.10. 1| Anpaerunbl. KapOoHOBBIE KHCTIOTHI 2
Anbaeruasl.
Tema 2.11. CpoiictBa | 1| Xumuueckue cBoiicTBa KapOOHOBBIX KUCIIOT 2
KapOOHOBBIX KUCIIOT
Tema 2.12. XKupsl. 1| Cnoxxusie a3¢opsl. XKupsl. YTiaeBosl. 2
Tema 2.13. [IpakTrueckas pabora 2
Cruprtel, Anpneruasl B | Ciupthl, Anbaeruasl B ipodeccun «ToBapoemy
npodeccun
«ToBapoBen»
Tema 2.14. Kap6onossie | IIpaktuueckas pabora 2
KHucHoThl B ipodeccun | KapOoHoBbie kucnoTsl B ipodeccun «ToBapoBem
«ToBaposen»
Tewma 2.15. Cnoxubie | [IpakTtuueckas pabora 2
3¢upsl B mpodeccun Croxuble 3¢upsl B npopeccun «ToBaposen»
«ToBapoBen»
Tema 2.16. Xumuueckue | [Ipaktuueckas pabota M3yuyeHnue cBOMCTB yrieBo0B 2
CBOMCTBA YTJIEBOJIOB
CamocrosTenbHas pabota 00yJaromuxcs 4

Pedepatsl o Temam: 1. TOKCMYHOCTH CIUPTOB (METaHOJIA,3TUIICHIJIMKOJIS) U TTpaBuia
6e3o0macHOCTH Npu padote ¢ HUMH. 2.KeToHbI, IpUMEHEHHE alleTOHA B
texHuke.3.I1néukoobpasyroniye Macia. 3aMeHa )KUPOB B TEXHUKE HEMUIIEBBIM ChIpbEM 4.2Kuphl
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5.¥YraeBonbl 6. I'moko3a.7. Jucaxapuael. Mojenu MOJIEKYJT STUIICHTIIUKOJIA

Tema 2.17 Coneprkanue ydeOHOro Marepuasa 2

AsTconepxarue 1| AmuHBI. AMEHOKHCITOTBL Benkn.

OpraHHYECKUe
COETUHEHMUSI.
[Tommepsl.

Tema 2.18. 1| IMomamepsr. [lmactmaccel. BonokHa. 2
[Tomumepsl.
[InacTmaccel.

Tema 2.19 [TpakTideckast pabora CBoiicTBa U pacro3HaBaHUE BOJOKOH 2
CaoiicTBa 1
pacro3HaBaHUE BOJIOKOH

Tema 2.20 [TpakTuueckast pabora CBoiicTBa U pacro3HaBaHuEe OEITKOB 2
CaoiicTBa
pacrio3HaBaHHe OEIIKOB

CamocrosTenpHas paboTa 00yJaromuxcs 4
Pedeparsl o Temam: 1. KanpoH kak npeacTaBUTe b MOJIMAMHIHBIX BOJIOKOH.2. ITpoMbIieHHOE
MPOU3BOJICTBO XUMHUUECKHX BOJIOKOH.3.[Tmactmaccer.4.benku. 6.AK. 7.3Hauenue OeKOB, )KUPOB,
YIJI€BOJIOB B )KM3HU YEIOBEKA.

DK3aMeH

NTOI'O 158
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Temsbl pedepaToB (10KIA0B), HHAUBUAYAIBHBIX TPOEKTOB

buoTexHosorus u reHHas WHXXeHepusi— TexHooruu X XI Beka.
HanoTtexHonorus kak IpuOpUTETHOE HAMNPABJICHUE Pa3BUTHUSI HAYKHU U POU3BOACTBa B Poccutickoit denepaimu.
CoBpeMeHHBIE METOJIBI 00€33apakKUBaHUs BOJBI.
AJTOTPOIIHS METAJLIOB.
Kuznap u nesrenpHOCcTs .M. Menneneena.
«[lepnognueckoMy 3akoHy Oynyiiee He IPO3UT Pa3pyILICHUEM...»
Cunres 114-ro snemeHTa— TpUyM(}p pOCCUICKUX (PU3UKOB-IIEPIIUKOB.
H3oTomnsl Bosiopoa.
Hcnonp3oBanue painoakTUBHBIX U30TONOB B TEXHUUECKUX LIETX.
PeHTreHoBckoe n3myyeHe U €ro UCIOJIb30BaHUE B TEXHUKE U MEAMIINHE.
[1ma3ma— geTBepTOE COCTOSTHIE BEIIECTBRA.
Amop(hHBIe BeliecTBa B IPUPO/IE, TEXHHUKE, OBITY.
OxpaHa okpyXxaroliel cpeqpl 0T XMMHYECKOTO 3arpsi3HeHns. KondecTBeHHbIE XapaKTepUCTUKU 3arpsA3HEHUs
OKpY>KaroIeH cpeabl.
[Ipumenenune TBepAOTrO U razoo0pasHoro okcua yriepoxaa (IV).
3amuTa 030HOBOT'0 3KpaHa OT XUMHUYECKOI'0 3arps3HEHUSI.
I'pyboamcniepcHble CUCTEMBI, UX KIacCH(pUKALUI U UCTIONB30BAHUE B MTPOPECCHOHANBHON ACATEEHOCTH.
Kocmernueckue renu.
[IpuMeHeHue CycrieH3uil U 3MYJIbCHIl B CTPOUTENBCTBE.
MuHepanbl ¥ TOpHbIE TIOPOIbI KaK OCHOBA JIUTOC(EPHI.
PactBops! Bokpyr Hac. TUnsl pacTBOpPOB.
Bopa kxak peareHT 1 cpena sl XUMUYECKOT0 TpoIiecca.
Kuzns n nesarensHocth C.AppeHuyca.
Bxnan oTedecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH 3JIEKTPOIUTHUECKOHN TUCCOLUAIIIH.
YcTpaHeHne KEeCTKOCTH BOBI HA TPOMBIIIICHHBIX MPEIIPUAATHSIX.
CepHast KUCIIOTa— «XJIe0 XMMHUYECKOHW MPOMBIIUICHHOCTH.
Hcnonb3oBaHre MUHEPATbHBIX KUCIOT HA TPEANPHUATHSIX PA3IHIHOTO MPOQUILS.
OKcHIBI ¥ CONM KaK CTPOUTEIHHBIC MaTePHAITBL.
Ucropus rurmca.
[ToBapeHHas coib Kak XUMHYECKOE ChIPhE.
MHoronuknii KapOOHAT KalbIHA: B IPUPO/IE, B IPOMBINIICHHOCTH, B OBITY.
Peaknnu ropeHus Ha MPOU3BOJICTBE U B OBITY.
BupTtyansHoe MoaennpoBaHue XUMHUYECKHUX MPOIIECCOB.
DNEeKTPONN3 PaCTBOPOB AIEKTPOIUTOB.
DNEeKTPONH3 PacILIaBOB JIEKTPOIIUTOB.
raJlbBaHOCTETHsl.
HcTopus nomydeHns ¥ mpou3BOACTBA ATFOMUHUS.
DNEeKTPONUTUIECKOE TIOTyIeHNE 1 padUHIPOBAHUE MEJIH.
Kuznp u nesrenpHocTs . JIPBH.
Posp MeTaiioB B UCTOpUM YEIOBEYECKOW IUBHIN3ALMH. VICTOpHS OTEUECTBEHHOW YEPHON METAJLTyprUy.
CoBpeMeHHOE METAJLITYypruiecKoe MPOU3BOJICTBO.
HcTopus oTredecTBEHHON IBETHOM METAUTypruy. POJIb METAJIOB U CIUIABOB B HAYYHO-TEXHUYECKOM IpOrpecce.
Koppo3zuse
Hctopus 1mBeACKON CIIUYKH.
JKusnb u gesrensHocts A.M.bytneposa.
CoBpeMeHHBIE TPECTABIECHUS O TEOPHUH XUMHUYECKOTO CTPOCHHUSL.
OKOJIOTHYECKHE acTIeKThI HCITOJIb30BaHUS YTIIEBOJIOPOIHOTO CHIPHSL.
OKOHOMMYECKHUE ACTIEKThI MEXAYHAPOJIHOI0 COTPYITHUYECTBA 10 UCTIOIB30BAHMIO YTIIEBOJOPOIHOTO CHIPBS.
HcTopus OTKpBITHA U pa3paObOTKH ra30BbIX U HEPTAHBIX MeCcTOpokAeHui B Poccuiickoit denepanun.
XuMHs yrIIEBOIOPOJHOTO CHIPhS M MOs Oy mymast mpogeccusi.
YT1eBoopoiHOE TOTUTUBO, €T0 BUIBI U HA3HAYCHHUE.
CuHTeTHYECKHE KayuyKH: UCTOPHS, MHOT000pa3ne 1 NePCIEKTHBBL.
Pe3nHOTEXHUYECKOE TPOU3BOJICTBO M €T0 POJIb B HAYYHO-TEXHUYECKOM IIPOTPECCe.
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XAPAKTEPMCTUKA OCHOBHBIX BUJIOB YUEFHOM JIEATEJILHOCTU CTYJEHTOB

Coneprxanue o0yyeHUs

XapakTepucTuKa OCHOBHBIX BUJIOB JIESITEIbHOCTU CTYJIEHTOB (Ha
YpOBHE YUEOHBIX ACHUCTBUI)

Baxueiinine xummuueckue
HOHATHSA

YMeHue aBath onpeesieHue U ONepupoBaTh CICAYIOIIMMH XHU-
MUYECKUMH MOHSITUSMU: BEIIECTBO, XMMUYECKUHN JIIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTENIbHbIE aTOMHAsI U MOJIEKYJISIpHAsi MacChl, MOH,
AJUIOTPOIIHSL, U30TOIbI, XUMUYECKAsI CBSI3b,
AIIEKTPOOTPHUIIATETLHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIICHUS,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbeM ra3000pa3HbIX BEIIECTB,
BEILECTBA MOJIEKYJISIPHO- TO U HEMOJIEKYJIIPHOTO CTPOCHUS,
PacTBOPBI, DJIEKTPOJIUT U HEITEKTPOIIUT, IIEKTPOTUTHIECKAS
JIUCCOIMAIMS, OKUCITUTENb U BOCCTa- HOBUTEIb, OKUCIICHUE U
BOCCTAHOBJICHHE, TETUIOBOM 3(hPeKT peakinu, CKOPOCTh
XUMHUYECKOHN peaKInu, KaTajau3, XkMUYECKOe pPaBHOBECHE,
YIJIEPOAHBIN CKeneT, GyHKIMOHATbHAS TPYIINa, U30MEpHs,
TOMOJIOTUS

OCHOBHBIE 3aKOHBI XUMUH

®opMyIMpoBaHUE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB U
IIOCTOSIHCTBA COCTaBa BELIECTB. Y CTAHOBKA PUYMHHO-
CJIEICTBEHHOM CBS3U MEX/Y COJIEP)KAHUEM ITHX 3aKOHOB U
HalMCaHUEeM XMMHUYECKHX (OPMYI U ypaBHEHUH. Y CTaHOBKA
ABOJIFOLIMOHHON CYITHOCTH MEHJIEIIEEBCKOU U COBPEMEHHOU
bopmynupoBoK nepuoaudeckoro 3akona J{. 1. Meneneena.
OObsicHeHHE (PU3MUECKOTO CMbICIIAa CHMBOJIMKY MEPUOINYECKOM
TaOIUIBI XUMHUecKuX ieMeHToB . 1. MenneneeBa (HoMepoB
AJIEMEHTA, IEpU0/Ia, TPYIIIIbI) U YCTAHOBKA IPUUMHHO-
CJIEICTBEHHOM CBSI3U MEXK/Y CTPOEHUEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHUSI CBOWCTB DJIEMEHTOB U
00pa30BaHHBIX MMH BEILECTB B MIEPUO/IaX U rpymmax.
XapakTepuCTUKA 3JIEMEHTOB MaJIbIX U OOJIBIINX MEPHOAOB IO UX
nostoxkenuto B [lepuognueckont cucreme J[. . Menneneesa
HKCHEPUMEHTA aTOMOB 00Pa3yIOIMIMX UX XUMHUECKUX JIEMEHTOB.

OcHoBHbBIC TCOpHUU XUMHU

YcTaHOBKa 3aBUCMMOCTH CBOMCTB XUMHUYECKHUX BEIIECTB OT CTPOE
XapakTepruCTHKA BaXKHEUIIIUX TUIIOB XUMUYECKUX CBSI3EH U
OTHOCHUTEIIBHOCTH 3TOM THHOJIOTHU. OOBbICHEHNE 3aBUCUMOCTHU
CBOICTB BEIIIECTB OT UX COCTaBa U CTPOEHHUS KPUCTALTNYECKUX
pemeTok. @opMynMpOBKa OCHOBHBIX MOJIOKEHUI TEOPUU
AIEKTPOJIUTUYECKON AUCCOIMALIMH U XapAKTEPUCTHUKA B CBETE ITOMN
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCITUHEHUN.
DopMyIUPOBKA OCHOBHBIX MOJOKEHUN TEOPUU XUMUYECKOTO
CTPOEHUS OPraHUYECKUX COCTMHEHNUN U XapaKTEPUCTUKA B CBETE
ATON TEOPUU CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COCJIMHEHU I

Baxueiiniue Beniectsa u
MaTepUalIbl

- XapakTepHucTuKa cOCTaBa, CTpPOEHUS, CBOWCTB, TIOJyYEHUS 1
npumMe- HeHus BakHeHmmx MetaiuioB (IA u II A rpynn, amoMuHnus,
’Kelle- 32, a B €CTECTBEHHO-HAyYHOM Ipoduiie 1 HEKOTOphIX d-
AJIEMEHTOB) U UX COEAMHEHUN. XapaKTepUCTHKA COCTaBa,
CTPOEHUS, CBOMCTB, MOJIYUYEHHS U IPUMe- HEHUSI BaXKHEUIITNX
Hemerasuios (VIII A, VIIA, VIA rpynmn, a Takxe

azota u (pocdopa, yriepoja U KpeMHHUs, BOAOPOJA) U UX
coeMHEHUI. XapaKTepuCcTUKa COCTaBa, CTPOEHUs, CBOWCTB,
IIOJIyYEHUS U IPUMEHEHUS BXKHEUIINX KJIACCOB YIIIEBOAOPOIOB
(ayikaHOB, IIMKJIOAJIKAHOB, AJIKEHOB, AIKKUHOB, APEHOB) U UX
Haun0oJiee 3HAYUMBIX B HAPOJIHOXO35IIICTBEHHOM ILJIaHE
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npeJcTaBuTeNe. AHAJIOTUYHAs XapaKTEPUCTUKA BaXKHENILINX
MpeJICTaBUTENEN JPYTUX KIaCCOB OPraHUYECKUX COCAMHEHUNA:
METaHOJIa U ATAHOJA, CJIOKHBIX YPUPOB, JKUPOB, MBLI, AITLJETHU/IOB
(bopmManbaeruIoB U aneTaabaeruaa), KeTOHOB (alleToHa),
KapOOHOBBIX KUCIIOT (YKCYCHON KHUCIIOTBI, ISl €CTECTBEHHO-
HAYYHOTO NMPOQUIIA MPeICTaBUTENEH APYTUX KIACCOB KUCIOT),
MOHOCaXapHuJ0B (TJIIOKO3bI), AUCAXAPUIOB (CaxXapo3bl),
noJiMcaxapuaoB (Kpaxmaia U UEeJII0NI03bl), aHHIIMHA, AMUHOKUCIIOT,
OEITKOB, ICKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH, Kay4yKOB,
J1aCTMACC

[NPEJIMETA

Hcnonb3oBanue B yueOHOH 1 POhECCUOHATBHON 1EATEIIbHOCTH
XMMHYECKUX TEPMUHOB ¥ CUMBOJIMKU. Ha3BaHMe N3ydeHHBIX
BEIIECTB 110 TPUBUAILHON WIIM MEXKAYHAPOTHONW HOMEHKIIATYpe U
OTpa)XEHUE COCTAaBa ATUX COCANHEHUH C TOMOIIBIO XUMHUECKHX
dopmyn. OTpaskeHHEe XUMHUYECKHUX ITPOLIECCOB C MOMOIIBIO
YpaBHEHUH XMMUYECKHX PEaKIni

XHUMHUYECKHE pe€aKkuuun

OOBsicHEeHHE CYIIIHOCTH XMMUYECKUX npoueccoB. Kiaccuduxanus
XUMHUYECKHUX PEAKIMI 110 pa3IM4YHbIM IPU3HAKAM: YUCILY U COCTaBY
IPOAYKTOB U peareHToB, TeMJI0BOMY 3(p(eKTy, HalpaBiIeHUIO, (a3e,
HaJIM4MIO KaTalln3aTopa, U3MEHEHHIO CTEIICHEN OKUCIICHUS
3JIEMEHTOB, 00pa3yOLIMX BEIIECTBA. Y CTAHOBKA IPU3HAKOB
OOLIEro M pa3auyHOro B THIIOJIOTMH peaKUuil 111 HEOPraHUYECKOM
u oprannueckoi xumuu. Kinaccuduuukaiius BemecTs 1 Ipoieccos
C TOYKH 3pEHUs OKHCIIEeHUsI-BoccTaHOBIIeHUs. CocTaBiieHue
YpaBHEHMH peakluii C OMOIIIBIO METO/Ia IEKTPOHHOro OanaHca.
OO0ObsicHEHHE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOM peakluu u
MOJIOKEHHS XMMUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB

XHUMUYECKUN IKCIEPUMEHT

BrlnotHeHNE XUMHYECKOTO KCIIEPUMEHTA B TTIOJITHOM COOTBETCTBUU
¢ mpaBunamu 6ezonacHoctu. Habmonenue, pukcamus u onrcanue
Pe3yJIbTaTOB NPOBEIEHHOTO

Xumunueckasi HHGpopmarus

[TpoBeneHue caMoCTOATENBHOTO MOMCKa XUMUYECKON MH(DOpMaIUK
C MCMOJIb30BAaHUEM PA3TUYHBIX HCTOUHUKOB (HAYYHO-TIOMYJISIPHBIX
U3JJaHUH, KOMITBIOTEPHBIX 0a3 AaHHBIX, pecypcoB VHTepHeTa).
Hcnonb30BaHnEe KOMIBIOTEPHBIX TEXHOIOTHH JIsl 00pabOTKH U
nepeaayr XuMHYECKol NHPOPMALIUU U ee MPeJICTaBICHU B
pa3ianyuHbIX opMax

Pacyetsl mo XuMH4eCKUM
dbopmynaM U ypaBHEHUSIM

VYcTaHoBKa 3aBUCUMOCTH MEXY KaUeCTBEHHOM M KOJIMUECTBEHHOU
CTOpPOHAMHU XUMHUYECKUX OOBEKTOB U MPOIECCOB. Perenne
pacueTHBIX 3aj]a4 0 XUMUYECKUM (popMysiaM U YpaBHEHUSIM

[Ipodunsroe n
npo¢eCCHOHATIBHO 3HAUNMOE
cojiepKaHue

OO0BsicHeHHe XUMHUYECKUX SIBICHUN, TPOUCXOJISIINUX B IPUPOJIE,
ObITY U Ha pou3BoicTBe. Onpe/eneHrne BO3MOKHOCTEH
MPOTCKAHUA XUMHYCCKUX HpeBpaHleHI/Iﬁ B PA3JIMYHEBIX YCIIOBUAX.
CobutoieHre MpaBUil SKOJOTUIECKH TPAMOTHOTO TTOBEICHHS B
oKkpyxaroieit cpene. OueHKa BIUSIHUS XUMHUYECKOTO 3arpsi3HEHUS
OKpYKAroIIel CpeJlbl Ha OpPTraHU3M YeJIOBeKa U IPYTHE KUBBIC
opranu3msbl. CoOroieHre mpaBuil 0€30MacHOr0 O0paIIeHUs ¢
TOPIOYUMU ¥ TOKCUYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM
obopynoBanueMm. [TonroToBka pacTBOPOB 3a/1aHHON KOHIIEHTPAITUH
B OBITY U Ha IPOM3BOACTBE. KpuTHueckas orieHKa JOCTOBEPHOCTH
XUMHUYECKON HHPOpMaIUH, MOCTYMAONIEN U3 pa3HbIX HCTOYHHUKOB
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3. YCJIOBUMSA PEAJIM3ALIMU YYEBHOT O ITPEJIMETA

3.1. MatepuajbHO-TEXHH4YECKOE O0ecrieyeHne

Kabuner Xwumum c naGoparopueil ¥ J1aOOpPaHTCKOW KOMHATOW, B KOTOpPOM  OOecreueH
cBOOOAHBIN JocTyn B MHTEpHET BO BpeMsl yueOHOro 3aHSATHS U B IEPUOJ BHEYUYEOHOW AESITEIBbHOCTU
obyuaromuxcs. Ilomemenue kabuHera ynoBierBopseT TpedoBaHUAM CaHUTapHO-3MHIEMHOIOIHYECKUX
npasui 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaleHO THIIOBBIM 000pYI0BaHHEM, YKa3aHHBIM B
HACTOSIUX TPeOOBaHUAX, B TOM 4YHCIE CHEHMAIM3HMPOBAHHOM y4ueOHOW MeOenbio U CpeacTBaMH
00y4eHHUs, JOCTATOYHBIMU JIJIsl BHITIOJHEHUS TPEOOBAHMI K YPOBHIO MTOJATOTOBKH O0YYaIOIIHXCS.

B kaOunere mmeercss MyJbTHMeIuilHOE 000pYyJOBaHUE, IOCPEICTBOM KOTOPOI'O YYaCTHUKHU
00pa3oBaTENBHOIO MPOIEcCa MOTYT MPOCMATPUBATh BU3YAJIbHYIO MH(OPMAIHMIO 10 XUMHUH, CO3/1aBaTh
IIpe3eHTallM, BUIeoMaTepralsl U T. 1. B cocTaB yueOHO-METOANYECKOI0 U MaTepUalbHO-TEXHUYECKOTO
OCHAIlEHUS] KaOMHETa XUMHHM BXOJAAT: * MHOTOQYHKIHMOHAJIBHBIA KOMIUIEKC IIPEroaaBaTes; ©
HaTypajbHble OOBEKTBI, MOJENM, NPUOOPbI W HAOOPHI [UId IOCTAHOBKHU JEMOHCTPALIMOHHOIO U
YUYEHUYECKOT'0 IKCIIEPUMEHTA; * NIEYAaTHBIE U IKPAHHO-3BYKOBBIE CPEJICTBA OOYUEHUS; ® CPEACTBA HOBBIX
MH(GOPMALIMOHHBIX TEXHOJIOTUH; * PEAKTUBBI, * IEPEYHM OCHOBHOH U JIONOJIHUTENBHON Yy4eOHOMH
JIUTEPATypBl; * BCIIOMOTraTelIbHOE 000PYJOBaHUE U UHCTPYKLUU; ® ONOINOTEUHBIN (POH.

B Oubnuoreunslii ¢GoHA BXOAAT Yy4EOHUKHM W ydeOHO-Meroauveckue KOMIUIeKThl (YMK),
PEKOMEH/IOBAaHHBIE WJINM JONYLIEHHBIE [JIs MCIOJIb30BaHUs B NPO(ECCHOHATIBHBIX 00pa30BaTEIbHbBIX
OpraHu3alMsIX, pealn3yIoIIUX 00pa30BaTeIbHYIO IPOrPaMMy CpeJHEro o01iero o0pa3oBaHus B peenax
ocsoeHust OIIOIT CIIO Ha 6a3e ocHOBHOro o6uiero oOpazoBaHus. bubauoreunsiii GoOHI MOXKET OBITH
JIONOJTHEH XUMUYECKOH SHIMKIIONEINeN, CIpaBOYHUKAMHU, KHUTaMU JJIs YTeHUs 1o Xxumuu. B mporecce
OCBOEHUS [TPOrpaMMbl yUYEOHON JUCHUILIMHBI XUMHUS CTYACHTHI JOJKHBI UMETh BO3MOKHOCTb JIOCTYIA K
3JIEKTPOHHBIM y4eOHBIM MaTepuajaM 10 XMMUHU, UMEIOLIMMCS B CBOOOJHOM JlocTyre B ceTH MHTepHeT
(37IEKTPOHHBIM KHMIaM, MpakTHKyMmMam, TectaM, marepuasiaM EI'D u ap.). 1 [lucemMo Munucrepcrsa
oOpazoBanus u Hayku PD ot 24.11.2011 Noe MJI-1552/03 «O06 ocHaieHuu oO1ie- 00pa3oBaTEeIbHBIX
YUpeXJIeHUN y4EOHBIM U YueOHO-1a00paTOPHBIM 000PYA0BaHUEM Y.

3.2 UnpopmanuonHoe odecnieyeHne peain3aliuu NporpaMmsbl

s cmyoenmos

2. boromonogsa, U. B. Heoprannueckas xumus: YuebHoe nocobue / boromonosa 1.B. -
Mockga : Anba-M, MHDPA-M, 2016. - 336 ¢. (ITPODUp) ISBN 978-5-98281-187-5.
3. WBaHoB, B. I'. Oprannueckas xumus. Kpatkuii kype: YuebHoe nocobue / Misanos B.T'.,

I'esa O.H. - Mocksa :KYPC, UH®PA-M, 2018. - 222 ¢. - ISBN 978-5-16-101306-9.
4. HBanos, B. I'. OcHoBsl xumuu: Yueonnk / B.T. Banos, O.H. I'eBa. - Mocksa: KYPC:
NH®PA-M, 2019. - 556 c. - ISBN 978-5-16-100347-3.

S. I"a6puensn, O.C. Xumus [Texcr]: Kuura nis npenogasatenis : METOIUYECKOE TOCOOHE
st HITO u CIIO /O.C.I'abpuensn, I'.I".JIsicoBa. - M. : Akagemus, 2018. - 336 c.
6. Iapmun, A. I1. O0mast 1 HeopraHuuecKkasi XUMHs B CXeMax, pUCYHKax, TabIuIax,

XUMHAYECKHX peakiusx : yaeoHoe nocodue / A. I1. Tapma. — 2-¢ u3., ucnp. u 1o — MockBa :
NH®PA-M, 2021. — 304 c. — (Bricuiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-015940-9.

7. Epoxun, FO.M. Xumus : 3agaun u ynpaxuenus [ Tekcr]: yuebnoe nocodue miga HI1O u
CIIO. - M. : Axkagemus, 2017. - 288 c.
8. Epoxun, I0.M. Xumus [TekcT]: 3a1auun u ynpakHEeHUS. - 2-€ U31l., CTEPeOoTHIl. - M. :

Axanemus, 2016. - 288 c.

9. Heopranmueckas xumus: [lmapranka. — Mocksa : PUOP, 2017. — 157 c. - ISBN 978-5-
369-00657-3.

10. Tymaxosa, 3. P. O6mmas u Heopranuyeckas XMMHs B KpeaTUBHBIX KapTax: Pabouas
terpans / Tymakosa 3.P. - Mocksa : UHOPA-M, 2017. - 32 c.-ISBN 978-5-16-106267-8

HNuTepHET-pecypcnbl
http://college-zlat.ru/ (nucranuonnas mwiomaaka ['bOY I1TOO «3TTud»)
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S. KOHTPOJIb M OIEHKA PE3VJBTATOB OCBOEHHUSA YYEBHOM

TACIATITAHBI

2.

Pe3ysnbTarnl 00yyeHus

Kpurepum ouenkn

MeTtoanbl OLIEHKH

Xumusa

e 3HaTh BKJIaJ XMMUYECKON KAPTUHBI MUpa B
€MHYI0 €CTECTBEHHO-HAYYHYIO KapTUHY MUpa.

e 3HaTh MEePUOIUYECKUI 3aKOH u
nepuoanueckyto cucremy .M. Menaeneena.

e  3HATh CTPYKTYpYy MEPUOIUYECKON TAOTUIIBI:
(mepuo bl (Masbie ¥ OOJIBIITHE)

e 3Hath KiIaccu(UKAMIO HEOPraHWYECKUX
BelecTB. MOHHYI0, KOBAJIEHTHYIO, BOJOPOJHYIO,
METaJUTMYECKYI0, JIOHOPHO-AKIIENTOPHYIO CB35Ib.

e 3Hathb KiIaccu(UKAIMIO HEOPraHUYECKUX
coenuHennil. CocraB, Ha3BaHUE U XAPEKTEPHbIE
CBOMCTBA OKCHJIOB, OCHOBAHMI, KHCJIOT, COJICH.

e 3Hartb KJIaCCU(UKAIIUIO XUMHUYECKUX
peakuuii. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC
pepeaxium.

e 3HaTh OOIIYIO XapaKTEPUCTUKY METAIIJIOB.

e 3HaTh OCHOBHBIE TIOHSATHUS
OpraHUYECKON XWMHHM U TEOPUU CTPOCHUS
OpraHUYECKUX COECIUHEHUI.

e VYMeTh OIKCHIBATH XapaKTEpPHbIE CBOMCTBA
JJeMEHTa ¢ €ro COSAMHEHHUs, HCXOAsl U3
MOJIOKEHUS €r0 B MEPUOANYECKOM CHUCTEME.

e VYMeTh pacnpenensiTb JJIEKTPOHBI IO
SHEPTEeTUYECKUM YPOBHSIM. CocraBnsTh
ANEKTPOHHBIC U TpadUUYECKHE CXEMBI AIEKTPOHHBIX
CJIOEB aTOMOB.

e VYMerTp coO3laBaThb  pacTBOpP
KOHIIEHTpauuu. Pemarts 3amaud.
pacyeTsl o popMysaM U YpaBHEHUSIM.

e VYMeTb COCTaBJISATh TE€HETHUYECKUE PSIbI,

3aJIaHHOU
BrimonaaTe

O6p330BaHHI)I€ Kj1accaMu HEOPTaHNYCCKUX

BCIICCTB.

ITonHoTa OTBETOB,
TOYHOCTH
(hopMyIUPOBOK, HE
MeHee 75% npaBUIIBHBIX
OTBETOB.

He menee 75%
MPABUJIbHBIX OTBETOB.

AKTYalTbHOCTh TEMBI,
aJICKBaTHOCTh
pe3yJIbTaToB
MTOCTABIICHHBIM IEJISIM,
MOJTHOTA OTBETOB,
TOYHOCTH
(bopMyITUPOBOK,
aJICKBaTHOCTh
MIPUMCHCHHS
TEPMHUHOJIOTUU

Texkyuuii KOHTPOJIb
NPHU NPOBeIEHUN:
-IUCbMEHHOT'0/yCTHOTO
orpoca;

-T€CTUPOBAHUS;

-OIICHKHU PE3yIbTaTOB
CaMOCTOSITEIILHOU
paboThI (TOKIAI0B,
pedepaTos,
TEOPETUYECKON YaCTH
POCKTOB, YYCOHBIX
MCCJICIOBAHUM U T.11.)

IIpomeskyTounas
arrecraums

B (hopMe HK3aMeHa B
BHJIE:

-[IUCbMEHHBIX/ YCTHBIX
OTBETOB,
-TECTUPOBAHUS U T.1.
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