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BBOJTHASI YACTD
1.  LEJM OCBOEHMS JUCLUTIIMHBI (MOJYJIST)

Llenpto ocBoeHust yueOHOM AMCHUIUIMHBI «OO0IIas W HEOPraHUyecKas XUMUS
gaBisieTcsi:  (OpPMHUPOBAHUE Yy CTYJICHTOB KOMIIETEHIIMM B 005acThd 0a30BbIX
TEOPETUYECKUX 3HAHMM MO O0OIeld W HEeOPraHWYECKONW XHMMHH, BKIIOYAIOIIHUX
OCHOBHBIC 3aKOHBI, TOHSTHS W 3aKOHOMEPHOCTH B TIOBEJACHUU U CBOMCTBAX
XUMUYECKUX BEUIECTB U DJIEMEHTOB.

2. MECTO YUYEBHOH JJUCLIUITIMHBI B CTPYKTYPE OIIOIT BY3A

2.1. ucummmmHa «O0111as 1 Heopranudeckast Xxumus» B coorBerctBuu ¢ ®I'OC BO
no HanpasiaeHuto noarotoBkd 04.03.01 Xwumwus oTHOCUTCS K JAUCHUILUIMHAM
o0s3aTenpHON yacTu bitoka 1.

2.2. JIys u3y4eHusl HaCcTOSIIEeH TUCIUILUIMHBI CTYICHTBI JOJIKHBI YCBOUTHh B 00beMe
IIKOJILHOTO Kypca MUCIUIUIMHBL: XUMUS, (pU3MKa, MaTEMAaTHKA.

2.3. Ilepeuenpb nocaeayOMUX yUeOHbIX JUCIUTLIINH, JJIs1 KOTOPBIX HEOOXO0IUMO
3HATh, YMETh U BJIaJIETh YYEOHBIM MAaT€pUAIOM, (DOPMUPYEMBIM JaHHOW y4eOHOMH
TUCIUIIINHOM

—  «DuznyecKas XuMus»

—  «Opragnueckast XUMHUD)

— «AHanuTHyeckas XUMUsD)

—  «DU3NKO-XUMUYECKHE METO/Ibl aHAJIA3a»

— «XHUMUYECKas TEXHOJIOTHSI»




2.4  TlepeueHb MIAHUPYEMBIX PE3YyIbTATOB O0YUEHHUS MO TUCIUILINHE (MOYJIII0), COOTHECEHHBIX CIUIAHUPYEMbIMU

pe3ysibTaTaMi OCBOEHHSI OCHOBHOU MPO(hecCHOHATBFHOM 00pa30BaTEIbHON TPOrpaMMBI

W3yuenne nmaHHOW IUCHUILIMHBI HampaBieHo Ha (opmupoBanme y obOydaronmx obmenpodeccuonansubix (OIIK)

KOMIIETEHLIAN:
K Koz u HanmMeHOBaHue [TepedeHs IAHUPYEMBIX PE3YIHTATOB O0YUCHHUS 11O JUCITUTIIIMHE
Ne i/mn 05;;{;2?;22(;;“6 MHJHAKATOPa JOCTWKEHUS B pesynbTaTe n3y4eHus AUCIUTUTMHEI 00YYarOIINECs TOJDKHBL:
KOMITCTCHINH 3HaTh VMmeThb Biiajgets (HaBbIKaAMH)
1 2 3 4 5 6
1. OIIK-1  CmocoGen  amammsupoBate | OIIK-1.1. CucremaTu3upyeT #| OCHOBHBIC 3aKOHBI, OITUCBIBATh CBOWCTBA 3G GEKTHBHO XUMHUECKUM
MHTCPIPCTUPOBATL  PE3YJILTATEL  XUMHYECKUX|  aHaTU3UPYyET pe3ybTaThl TEOPUU, NIPUHILIUIIBI K HEOPraHMYE€CKUX BCIIECTB,| ammapaTroM, METOJaMH U
PKCIIEPHMEHTOB, HAGIIIOACHHH 1 H3MepeHNH XUMHUYECKHX 9KCIEPUMEHTOB,| IPaBUJIa TEOPETHYECKUX | HCXOJS M3 UX CTPOCHUS METOIUKaMU HEO0OXOJUMbIMU
HAOJIONICHUH,  M3MEPCHHH, al OCHOB XMMUH. TS PO eCCUOHATBHOM
TaK)Ke  pe3ysibTaThl  PacyueToB JIeSITEIbHOCTH

CBOICTB BCHICCTB U MATCPpUAIOB

OIIK-1.2. [pemmaraer
MHTEPIPETALIIO PEe3yJbTaTOB
COOCTBEHHBIX JKCIEPUMEHTOB |
pacyeTHO-TEOPETHYECKUX paboT ¢
HCITIOJIb30BAHUEM TEOPETHYCCKHUX|
OCHOB TPAJUIIMOHHBIX M HOBBIX
pa3zenoB XUMUHU

OIIK-1.3. dopmynupyet
3aKIIOYEHUS] W BBIBOABI  IIO|
pe3ysbTaTtam aHaJM3a
JMTEPaTypPHBIX JIAHHBIX,
COOCTBEHHBIX

IKCTIEPUMEHTAIBHBIX U PACUETHO-|
TEOPETHIECKUX paboT|

XUMHUYECKOW HaNpaBJIEHHOCTH

ITOJIXOMBI K OTIPEACITICHHIO,
00BEKTY H TIPEAMETY
MCCIICAOBAHUS U CTPYKTYPY
HEOPTaHMYECKOW XUMUH,
MOHSITHE O CBOMCTBAX
XUMHWYCCKUX DJICMECHTOB U
HEKOTOPBIX HanboJiee
[yIOTpeOIIIeMbIX
COEAMHEHU I

TEOPETHICCKHE OCHOBEI
TPaIUIIMOHHBIX ¥ HOBBIX
pa3aenoB XUMUU U
C110co0BI UX
HCIIOJIb30BAHUS [TPH
pemeHI/m KOHerTHBIX
XUMHUYCCKHUX 3ada4

OLICHUBATh PEAKLIMOHHYIO
CIIOCOOHOCTH BEIECTBA HA
OCHOBE TEOPETHUYECKHUX
MpeiCTaBICHUM 0
CTPOEHUU BEIIECTBA,
Pa3IUYHBIX TEOpUI
XUMHUUYECKHUX CBSA3EH

MIPUMEHS T
BHAHUS
€CTECTBCHHOHAYYIHBIX
3aKOHOB U METOJIOB B CBOCH
mpodeccuoHaTbLHOM
IMesITeTbHOCTH;

MHUHHUMAJIbHBIMH HaBBIKAMH
OpraHu3anu 1 MpOBCJACHUSA
HAaYYHBbIX I/ICCJ'IC,I[OBaHI/Iﬁ

HABBIKAMH TEOPETHIECKOTO
00001IeHnsT Hay4IHOU
JIMTEPATYPBI, HABBIKAMH
TUTAHUPOBAHUS, AaHATTH3a 1
0000111eHNS pe3yIIbTaToB
9KCIIEPHMEHTA




OIIK-2 CriocobeH MIPOBOIUTH ¢
COOJIFOJIEHNEM HOPM TEXHUKH 0€3011acHOCTH
XUMHYECKUH 9KCIIEpUMEHT, BKJIIOYas]
CHHTE3, aHalu3, W3ydeHHE CTPYKTYpHl U
CBOICTB BELIECTB U MaTepHasoB,
UCCleI0BaHNE MIPOLIECCOB C UX YyUacTHEM

OIIK-2.1. PaboraeT ¢
XUMHYECKUMH BELIECTBAMH C
COOJIIOIEHIEM HOPM TEXHHUKHU
0e30MacHOCTH

OIIK-2.2. IIpoBoauT cuHTE3

MIPUPOABLI C UCITOJIB30BAHNUCM
IMMCIOIINXCA METOAUK

IBEICCTB U MATCPHAJTIOB pa3H0171

TexHUKy 6€30MacHOCTH
pu paboTe B
XUMUYECKON
nabopaTopuu, npaBuia
XpaHeHHs ¥ yTUIIN3AINN
PEaKTUBOB, NIEPBYIO
MIOMOIIb IPU
OTpPAaBJICHHSX, OXKOTaX.

MeTobl TOTy4EeHHUS,
MHACHTH(QUKAIAN 1
MCCIIeJOBAHUS CBOMCTB
HEOPTaHMYECKUX BEIICCTB

[IpoBomuTH TabOpaTOpHBEIE
MCCITeTOBAaHMS XUMHYESCKUX
CBOMCTB BEIIECTB, BBISBIATh
3aKOHOMEPHOCTH B
CBOMCTBaX M CTPOECHUU
BEIIECTB, IPOTHO3UPOBATH
CBOMCTBA BEIIECTB, HCXO/s
13 CTPOCHUSL.

[naHupoBaTh SKCIEPUMEHT
Ha OCHOBE aHA/IN3a
T TEepaTypHBIX JaHHBIX

[Mpremamu oOpareHus ¢
lmabopaTOpHBIM
000pyIOBaHUEM, PEaKTHBAMH,
npubopamu. Metonamu
Oe3omacHOro obpareHus ¢
XMMHUYECKHMHU MaTepHaIaMH

COCTaBJIATH ILJIaH
HUCCICOAOBAHMA.

OIIK-3 CrocobeH MpUMEHsTh pPacueTHO-
TEOPETHYECKHE METOAbl UL  H3yYeHHs]
CBOMCTB BEIIECTB M MPOLECCOB C UX
y4acTHEM C HCIIONB30BAaHHEM COBPEMEHHOM
BBIYHCIUTEIBHOM TEXHUKH

OIIK-3.1. IIpumenser
[TEOPETUYECKUE 51
MOJIySMIIMPUYECKUE MOJEIU IIPH
[peLIeHUu N 3a71a4 XUMHUYECKOU
HaIpPaBJICHHOCTU

CHHTCTHUYCCKUEC U
AHAJIUTUYCCKUEC METOIbI
uccieaoBanus GU3NKO-
XUMHUYCCKUX MTPOLECCOB.

CaMOCTOSATENIFHO PaboTaTh
¢ XUMHYECKOHI
anmnaparypou u
peakTHBaMH, pelaTh
BO3HHUKAIOIIHE BOIIPOCHI,
CBSI3aHHBIE KaK C
MOCTaHOBKOH XMMHUYECKHX
9KCIEPUMEHTOB, TaK U C

HaBbIKAMHU paboThI HA
OCHOBHOM anmaparype,
MPUMEHEMOi B pH3HKO-
XUMHUUYECKHX UCCIICIOBAHUSAX

TEOPETHIECKUMU

BOIIpOCaMU
OIIK-4 Crnocoben mnanuposath pabotel OIIK-4.1. Ucnonk3yet 6a3oBbie co/iep KaHue NPOLECCOB HCITOJB30BaTh HaBBIKAMH KOMIIJIEKCHOTO B
XHMHYECKOH HAMpaBICHHOCTH, 3HaHUS B 00JIaCTH MaTEMAaTHUKU U M CaMOOPTaHU3aluu U XUMHUYECKUE, CPaBHHUTEJILHOI'O aHaIu3a
06paarhIBaTh 1 VHTCPIPCTUPOBATY  hy3pky mpu MITAHUPOBAaHUK PaboT| CcaMo0Opa30BaHHus, HX MaTeMaTHYeCKHe 1

TOJIYYE€HHBIC PE3YJIbTAThI C UCIIOJIB30BAHUEM|
TCOPETUIECCKUX 3HaHUK | TMPAKTUYCCKUX|
HaBbIKOB  pCHICHHUSA MAaTEMAaTU4YC€CKUX U
(1)H3PI‘I€CKI/IX 3aJga4

XUMUYECKOW HaIlpaBJIEHHOCTH

0COOEHHOCTEN U
TEXHOJIOTHEN
peanu3am, KCXOIs U3
nenen
COBEPIICHCTBOBAHHUS
npodeCCHOHATBHOM
JIeITEIILHOCTH

WMUTAIMOHHEBIC MOJICIIN;
OIPEEATh BO3MOXXHOCTD
palOHAIBLHOTO
HCITOJIb30BaHUS
€CTECTBEHHOHAYYHBIX
3aKOHOB B Pa3jIMYHbIX
00JacTsIX HAYKH U
TEXHUKH

COCTaBa, CTPOCHUS U
XUMHYECKHUX CBONCTB
HEOPTaHUYECKHUX BEIIECTB

CITOCOOHOCTBIO CAMOCTOSTEIIHEHO




OCHOBHASA YACTbH

1 OBBEM JIMCHUITJIMHBI MOV JIS) 1 BUJIbI YUEBHOM PABOTBI
CemecTpbl
Bun yuebHo# paboThl Beero No No
4acoB
yacoB | Yacos
1 2 3 4
1. KonraktHas pabota o0yyaromuxcs 396 198 198
¢ mpenozaaBareneM (1o BUIaM Y4eOHbIX
3aHATUI) (BCETO)
B ToM uucne:
Jlexmmm (JI) 162 90 72
[Tpaktueckue 3anstus (I13), Cemunapsi (C)
Jlaboparopusie paboTs (JIP) 234 108 126
Huble BUABI 3aHATHH
2. CamocrosTenbHas pabora cryaeHTa (Bcero) 108 54 54
KII
3. KypcoBas pabota (pu HaIH4um) KP
Bua npomexyrodnoi sader (3),
aTTeCTalluu sK3amed (D) 79 36 36
HUTOI'O: obmas Tpy10EMKOCTh | 4acOB 576 288 288
3ad4. eJl. 16 8 8

I[I/ICI_II/IHJ'II/IHa peain3yeTCia 4YaCTU4IHO

00pa3oBaTeIbHBIX TEXHOJIOTU:
BeOmHapHas miargopma Zoom (morosop 6/H ot 10.10.2020r.);
(OecrmaTHOe
3aBejieHuit https://www.microsoft.com/ru-ru/education/products/office);

cuctema sekTporHoro ooyuenus Moodle (cBo6oaHo pacnpoctpansiemoe I10).

HaOop  BeO-cepucoB MS office365

C

INPUMCHCHUCM  JTUCTAHIMOHHBIX

IO pna

y4eOHBIX


https://www.microsoft.com/ru-ru/education/products/office

Ne
cemecTpa
1

2. COIEPXXAHUE YYEBHOM JUCLIATIMHBI (MOIYJIS)

2.1. Coneprxkanue pa3aeiaoB y4eOHON NTUCIUIUTHHBI (MOIYJIS)

Ne pazgena

1

HaumenoBanme pa3snena
Y4eOHOM IMCHUNIMHBI
ATOMHO-MOJIEKYJIIPHOE
ydeHue

CTpoeHue aroma

[Tepnoanueckuii 3aKoH U
epuoanuyecKas cucTemMa
XUMHUYECKUX JIEMEHTOB
J.N. Menneneena.

Coaepma}me pa3aeja B IMAAKTUYCCKUX € IMHULIaX

[Ipenmer, 3amaun U MeTOABl OOMmIEH W HEOPTAaHWIECKOMH
XMMHH, €€ MECTO B CHCTEME €CTECTBEHHbIX HayK. OCHOBHBIE
3aKOHBI, TOJIOKEHUSI W TOHATHS OOmed W HeopraHWmIecKOn
XMMHUH (3aKOH TIOCTOSIHCTBA cocTaBa lIpycTa, 3aKOH KpaTHBIX
oTHoIlIeHnH JlaapToHA, 3aKOH OOBEMHBIX OTHOIIEHHMH ['efi-
Jlroccaka, 3akoH  ABOrajapo).  OKBUBAICHT,  (HaKTop
SKBHUBAJIEHTHOCTH, MOJISIpHasT Macca SKBHMBAJEHTAa, 3aKOH
SKBUBAJICHTOB. PacueTsl 1o XxuMuueckuM ¢opMmysiaMm u
YPaBHEHUSM. Homenknarypa OCHOBHBIX KJIacCOB
HEOPTaHUYECKUX BEILECTB.

Pasmep aromoB m Monekyn. OTHOCUTenbHAas aTOMHas U
MOJIEKYJIsipHass Maccbl. Monb. MonsipHass Macca. MoJsipHBII
00beM Ta3000pa3HOTO BEIIECTBA XHWMHUYCCKHH 3JIEMEHT.
Wzoromel. M3006apel. PacnpocTpaHeHHOCTh 3JIEMEHTOB B
3€MHOH KOpe.

Texnuka Oe3omacHOoCTM W mpaBuwia  paboThl B
JTa00paToOpUsiX  XUMHYECKOTO npoduns.  O6paborka
Pe3yJIbTaTOB HAOIIOICHUN 1 U3MEPEHHUI.

OKCHepUMeHTaNbHbIE OOOCHOBaHMS IPEACTaBICHUS 00 aTome
Kak CJlOXHOM cucteMme. PanuoaktuBHOCTb.  OCHOBHBIC
XapakTepUCTHKH o, u vy syueil. Monmenp TomcoHa. OmbIThI
Pesepdopna mo paccenBaHuio o yacTuil. IlnaHeTapHas MOJAEIb
aToMma, ee JIOCTOMHCTBA U HeJIOCTAaTKH.

KoprnyckynapHO-BOTHOBOM [IyanusMm dYacTuil. BomHsr e
Botus. [Ipuamun veonpeneneHnoctu [ 'eiizendepra. [lorsTue o
BOJIHOBOM ypaBHeHuu Illpenunrepa i1 CTallMOHAPHBIX
cocrogHuil. KBaHTOBO-MeXxaHWuYeckas MOJENb  CTPOEHHS
aToMoB. KBaHTOBBIE uuClla Kak MapaMeTpbl, ONPENENIOLHe
BOJIHOBYIO (yHKIMIO. Bua aromueix S-,p-,d-,f- opOurtaneii.
CoOCTBCHHBIH YTIIOBOH WM MAarHUTHBIA MOMEHTBI JJICKTPOHA
(cimH) W cnuHOBOE KBaHTOBoe ducio (Mg). EMkocTs
3JIEKTPOHHBIX CIIOEB.

MHOrosneKTpoHHble aTOMbI. 3akoH Mo3snu. Tpu npuHiuna
3armojHeHua opOuTaneil B aTomMax: NPUHOWI HAaWMEHbIIEH
sHepruu, npuHmmn (3anpet) Ilaymu, npasuno I'ynna. Ilopsamok
3all0JJHEHUs aTOMHBIX opOutaneld. IlpaBmio Kieukosckoro.
OneKkTpoHHbIE (HOPMYIIBL.

Hexotopeie cBoiicTBa aTOMOB. ATOMHBIE PAaJUYChl. DHEPTHs
noHn3anuu. CpojaCTBO K 3IEKTPOHY. DNEKTPOOTPHLIATENILHOCTb.
VYcnoBHbIE MOHHBIE paauychbl. MarHuTHBIE CBOMCTBA aTOMOB.

[ombITKH cHCTEMATH3alUU XUMHUYECKUX JJICMECHTOB.
CoBpeMmeHHast (OPMYITHPOBKA MEPUOTUISCKOTO 3aKOHA U €T0
TPAaKTOBKA Ha OCHOBE KBAHTOBO-MEXaHHUYCCKOU TEOPUHU
CTPOCHHS aTOMOB.

CTpyKTypa MepHOANICCKON CUCTEMBI SJIEMEHTOB!
MEPUOIBI, TPYIIIBI, CEMEWCTBA, S-, P-, d-, f- Kmaccupukanms
JJIEMEHTOB.

CBs3b MEXTy HOMEPaMU IEePHOAA, TPYIIIBI
HepHO}II/I‘IeCKOﬁ CHUCTEMBI U DJICKTPOHHBIM CTPOCHUEM aToOMa.
Oco0eHHOCTH AJISKTPOHHBIX KOH(UTYpAITHil aTOMOB JIEMEHTOB
[JIABHBIX M TTOOO0YHBIX TOATPYIIL

V3MeHeHre BETUYYH PaJNyCOB, SJHEPTHA HOHU3AIUH,
CPOJICTBA K 3JIEKTPOHY U 3JICKTPOOTPHUIATECIBHOCTH aTOMOB C
poctoM 3apsiioB ux saep. [lepuoandeckuii XxapakTep U3MECHEHHS
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XuMHuuyecKasi CBSI3b

KommnekcHrpie
(KOOpIUHAIIMOHHBIE)
COEIMHEHU.

OCHOBBI XUMHYECKOH
KHHETUKH U
TEPMOJIMHAMHUKH

PactBops!

CBOICTB MPOCTHIX BELIECTB, OKCUJOB U BOAOPOIHBIX
COEIUHEHUH DJIEMEHTOB.

Meton BameHTHeIx cBs3edt (MBC). HaceimaemocTs
KoBalleHTHON  cBsisu.  KoBanentHocTs.  HampaBneHHOCTH
KOBAJIEHTHON CBsI3U. TeopHsl HaNpaBICHHBIX BaJIEHTHOCTEH.
I'mopummzanmss AO. Tunbel THOpHAM3AMM M CTEPEOXUMHUS
Monekyn. KpatHocTs (mopsimox) cBsasu. IlomspusyemocTs
KOBAJICHTHOH CBA3H.

Merton MOJICKYIISIPHBIX opOwuranei (MO)..
OpHosnexTponHoe  mpubmmkerne. Merox JIKAO MO
(mHeliHas KOMOWHANIMSA aTOMHBIX OpOHWTaJed MOIIEKYISpHEIC
opbutamm).  CesspiBatomme W paspexpmomme MO.
OHepreTuvecKue auarpaMmebl.

Honnas cBa3b. KaTHOHBI ¥ aHHMOHBI B MOJEKyJIaX H
TBepAbIX Tenax. HeHacwlaeMocTs, HEHaNpPaBIEHHOCTh HOHHOM
cBs3u. O6acTh MPUMEHEHHs HOHHOW MOJIeINH.

Hepanentuele cunbl cuemnseHus. BaH-nep-BaanbCcoBbL
CHUJIBL. B3aumonelicteue JUTIONb-AUIOIb, JIATIONb-
UHIyIIMPOBAHHBIHN TUIIOb, AUCIIEPCHOHHOE B3aUMOACHCTBHE.

Bonoponnas CBS3b. MexMoneKyspHas u
BHYTPUMOJICKYJSIpHas ~ BOJOpOAHAs  CBSI3U.  ATpeEratHoe
COCTOSIHME BEIIECTB — Tra3000pa3HOE, JKUAKOE M TBEPIOE.
Amop(hHOE M KPHCTAJUTMYECKOE COCTOSIHUE BELIECTBA. | HIIBI
KPHCTAJUIMYECKUX PEHICTOK. ATOMHAs, MOJIEKYJIIpHas, NOHHAS
1 METaJUIMYecKask CTPYKTypa TBEPIBIX TEIL.

Koopnunaunonnas TEeopHUs Bepuepa. Crpoenue
KOMIUIEKCHBIX COCWHEHWH C MO3WIMH METoJa BaJICHTHBIX
cBsizedl. [wOpumamsammss  opOutanmedt mpu  oOpa3oBaHHU
OKTa3PUUECKHX, TETPAIAPUICCKUX M KBAJAPATHBIX KOMIUIEKCOB.

Koncranta  ycroifumBocTn.  3aBUCHMOCTH  KOHCTaHTBI
YCTOMYMBOCTH OT BEJIMYMHBI 3apsiia U paguyca LEHTPaIbHOIO
MOHA, €ro 3JIEKTPOHHOWH KOHQUrypaluH. Homenknatypa
KOMIIJIEKCHBIX COSHHEHHI.

[NonsTre 0 mepBOM Havase TEPMOANHAMUKH. DHTAIBIHS KaK
(YHKIMS COCTOSIHUS, €e N3MEHEHHs pH peakiuu. 3akoH ['ecca,
€r0 MCIOJIH30BAHUE [ BEIYUCIICHHS TEIUIOT PEeaKIuil.
[Tonarue o BTOpoM Havaje TepMoanHaAMUKH. CBOOOIHAS
sHeprust [ n66ca u cBoOOAHas SHeprus [ enbMronbia.

CKOpPOCTh XUMHYECKOH PEaKIINU U €€ 3aBHCUMOCTH OT
IPUPOABI ¥ KOHLIEHTPAIIH PEareHTOB, TEMIIEPATYPHI.
YpaBuenue Appennyca. BivsHue katanu3aTopa Ha CKOPOCTh
TIPSIMOIT ¥ 0OPaTHOHN peakIiif. JHEPTHs aKTUBAIHH, c€
(DU3HYECKUI CMBICII, METO/IBI ONIPEAEICHHS U3 OIBITHBIX
JaHHBIX. OOpaTHMOCTh XUMHYECKNX Peakuid. 3aBUCUMOCTb
MOJIOXKEHHS PABHOBECHS OT TEMIIEPATYPHI, JABICHUS U
xoHueHTpauun. [Tpunnun Jle [atense - bpayHxa.

KoHcTanTa XuMuueckoro papHosecus. TepMoauHaMU4eCKUi
BBIBO/] 3aKOHA JICHCTBYIOMMX Macc. CBsI3b KOHCTAHT
PaBHOBECHS C BEIMINHAMH W3MEHEHHS CBOOOTHOMN SHEPTHH.

PactBopHI xuikne (BOJHbIE U HEBOAHBIE), TBEPJIBIC U
razoo0pasubie. CriocoObl BeIpaKeHHs KOHIEHTpau. PacTBopsI
WeaIbHbIE U peabHBIe.

IIpomecc pacTBOpeHMsI Kak (U3UKO-XUMHUYECKOE SIBJICHHE
(.. Mennenees, H.C. Kypnakos). TepmoanHamuka mporiecca
pacTBopeHHs. PacTBOpHI ra3oB B XHUAKOCTAX. 3aKOHBI [ eHpH,
I'enpu - JJaneTona, 1.M.Ceuenona.

CuibHBIE B ca0ble 3MeKTPOIUTEL. PaKTOPHI, BIUSIONINE
Ha CTENEHb JJIEKTPOJIUTHUECKOW  JUCCOLMaluHd. 3aKoH
pasBeneHus OctBanbpna. Teopunm KHCIOT U OCHOBaHUI
(Appenmnyca,  Jlptouca,  Bpencrena-Jloypu).  Ilpouecch
HOHM3alUM, THUAPONIN3a, HEHUTpalu3aluud C TOYKH 3pEHUs
pa3IMYHBIX TeOopuil KHUCIOT M ocHoBaHui. pH pacTBOpoB
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Ca0bIX KHUCIOT, OCHOBAaHWH, THUAPOTUIYIOIIUXCS  COJCH.
AmdoTepHbIe 371eKTposInUThI (aM(OITUTEI).

HNonHoe npousBeaeHue BoAbl. BoaopoaHblil moka3aTess.
TI'maponus u conbBoNM3 cosieid. MexaHu3M ruaposunsa.

PaBHoOBecne MEXAY pacTBopoM )¢ 0CaIKOM
MaJIOpaCTBOPUMOIr0 CHJIBHOIO 3jekTposuta. llpomsBeneHue
pacTBOPUMOCTH. YCJIOBHS pPAacTBOPCHHS H  00Opa3oBaHUA
0CaJIKOB.

OKHCIIUTENBHO-
BOCCTAHOBHMTEIILHBIC
peaxmuu.
DNEKTPOXUMHUICCKHE
CBOICTBa PacTBOPOB

OneKTpoHHas Teopus OKHUCITUTEIIBHO-
BocctaHOBHTENBHBIX (OB) peakiuii. CranpapTHOE
n3MeHeHne sHeprum [mb60ca m I'edpMrospa OKHCIUTENBHO-
BOCCTaHOBHTEIPHOM PEaKIWM M CTAHAAPTHBIC OKUCIUTEIIHHO-
BOCCTaHOBHTEIIbHBIE MOTCHINANBI (JICKTPOJHBIC HOTCHIHAbI).
Omnpenencare HampaBieHus npotekanus OB peakmuit 1o
pasHoctt OB morennmanoB. BimsHme cpeapl W BHEIIHHX
YCIOBUH Ha HANpaBICHUE OKUCIMTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuil u xapaxkrep oOpa3yroUIUXCs IPOAYKTOB.

BHeKTpOI[HLIe MNOTCHIUAJIbI. PH[[ HaOpsKEHUSL U €ro
TEpMOJMHAMUYECKOE 000CHOBaHUE. OKHCIUTENBHO-
BOCCTaHOBUTENbHBIE IoTeHIuansl. @opmyna Hepuera. [lonsatue
0 ranbBaHUYECKOM 3JieMeHTe. [Iporecchl anekTpoansa.
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XHUMUS 3JIEMEHTOB.
Bonopon

DJ€MEHTHI TJIaBHOI
MOArPYMIibl | TPyIIIIbL

Crpoerue aroma Bojopoja. IlojoxeHue B MNEpHOTUYECKON
CBOWCTBA BOJOPOAHBIX COCAMHEHUH BJIeMEHTOB. HM30TombI
Bojopoja. PacmpocrpaneHue — Bomoposa B IIPUPOJE.
XapakTepHucTHKa JBYXaTOMHOM MOJIEKYJIbl BOAOPOAA C O3ULIUN
Meroga BC u meroga MO. JlabopaTopHbIE U MPOMBIILIICHHBIC
CHOCOOBI MOMYYeHHUS BOAOpOoAa. Bomopox Kak BOCCTAHOBHUTEINb.
CoeanHeHus BOJOpOJA ¢ METaVIaMU U HEMETAJNIaMU: CTEIEHb
OKHUCIJICHHSI aTOMOB DJJIEMEHTOB B MOJIEKyJaX M MpUPOAaA
XUMHUYECKOM  CBA3M B  HHMX. KHCIOTHO-OCHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE B NPOMBILIIEHHOCTH M B
abopaTOpPHON TIPAKTHKE.

Boma kaxk BaxHeiillee COEQUWHEHHE BOJIOpOJA, €€
¢usnyeckue M XUMHYECKHE CBOWCTBAa. AKBaKOMIUIEKCHI |
KpHCTAIJIOTHAPaThL. [IpupoiHbEIe 1 MUHEpPAIbHBIE BOJBI.

PacnpoctpaneHHOCTH B 36MHOM KOp€, H30TOHBIN COCTaB,
BayKHEHIIINE TPUPOAHBIE COCTUHCHUSA DJICMCHTOB.

CpaBHUTeNbHAS XapaKTEPUCTUKA dJICKTPOHHBIX CTPYKTYP U
paanycoB aTOMOB 3JIEMEHTOB MOATPYIIBL. MI3MeHeHne sHeprun
WOHU3ALUY, CPOACTBA K 3JIEKTPOHY U AIEKTPOOTPULIATEIbHOCTH
¢ pocToM 3apsja sapa. Haubosnee xapakTepHble THITBI CBsI3ei B
COEIMHEHUSIX. 3HaYEHUE KOOPAMHALMOHHBIX yucell. Bo3aMoxkHas
CTeNeHb OKUCIeHMs. OU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB,
00pa3yeMbIX dJIEMEHTaMU. XUMHUYECKHE CBOMCTBA MMPOCTHIX
BEIICCTB: 0COOCHHOCTH B3aUMOJICHCTBHUS C KHCIOPOIOM H
MPOCTHIMU BELLIECTBAMHU.

CBoiicTBa, Moy4eHne ¥ MPUMEHEHHE BaXKHEHIITNX
COCIMHEHUH 2JIEMEHTOB, OKCHJIOB, TUAPOKCUIOB, TIEPOKCHIIOB,
cousieit. [TonyueHne kaycTHUECKOM U KalbIIUHUPOBAHHOM COJIBI.
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DJIIeMEHTHI TTIaBHOM
noarpynnst 11 rpynmst

PacnipocTpaHeHHOCTb B 36MHOH KOpP€, U30TOIHBIN COCTaB,
BayKHEHIIINE TIPUPOAHBIE COCTUHECHHNSA DJICMCHTOB.
CpaBHHTENbHAS XapaKTEPHUCTHKA INEKTPOHHBIX CTPYKTYP U
paanycoB aTOMOB 3JIEMEHTOB NOArPyNIbl. MI3MeHeHUe sHeprun
HOHM3aLUU, CPOJCTBA K BJIEKTPOHY U 2JIEKTPOOTPULATEILHOCTH
C POCTOM 3apsaa Anapa..

3aKOHOMEPHOCTH B M3MEHEHNH (PU3UUECKUX CBOWCTB

IIPOCTBIX BEILECTB, 00Pa3yeMBbIX JIEMEHTaMHU. XUMUYECKHE
CBOWCTBa IMPOCTHIX BEIECTBO U3 B3aUMOACHUCTBUE C
KHUCJIOPOAOM, T'aJ10r€HaMHU, BOLOPOJOM, a30TOM U IPYTUMHU
HeMmeTaiuiaMH.. [lomydeHne MpoCcThIX BEIEeCTB, 00pa3yeMbIX
3JIEMEHTaMH MTOATPYIIEI B IPOMBIILIEHHOCTH. CoenHeHne
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OJIEMCHTOB: OKCUbI, THAPOKCHU/bI, ICPOKCULL, THAPULI U
coau. Ux MoJy4ycHue, (bn:-;nqecm/le CBOﬁCTBa, 3aKOHOMEPHOCTHU
H3MEHECHUS XMMUYECKUX CBONCTB. BaxkHeue cilydyan
IPUMCHCHUSA OTACJIbHBIX COCHHHCHHﬁ.
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JJIEMEHTHI IJIaBHOM

moarpymnst |1 rpymmer.

D7eMEHTHI TJIaBHOM

noArpynnsl |V rpymnisl.

PacnpocTpaneHHOCTH B 36MHOU KOpP€, U30TOMHBIHI
COCTaB, BaKHEHIIINE MPUPOTHBIE COEIUHEHUS IIEMEHTOB.
CpaBHUTENbHAS XapaKTEPUCTHKA SJIEKTPOHHBIX CTPYKTYP
aToMoB. bop. AmtoTrpornHbie MOAU(UKAIIAY, BaXKHEHIIIHEC
(u3nvecKue U XMMUICCKHE CBOWCTBA KPUCTAJUTUHIESCKOTo Oopa,
ero rnoyrydeHue u npuMeHeHne. OCOOEHHOCTH CTPYKTYPHI
060pOBOIOPOIOB, MX CBOMCTBA. bopuaer metamtos. Hutpua
6opa. OKcHI ¥ THIPOKUCIH O0pa; CTPYKTYpa, CBOHCTBA,
npuMeHeHue. bypa. bop Kak MUKpO3JIEMEHT.

ANIOMUHWH, TaJUTMH, HHIWHA, Taaiui. Ou3ndeckue u
XIMHYECKIE CBOWCTBA IMMPOCTOTO BEIIECTBA, TIOIYICHHUE.
IIpumeHenue antoMuHus U ero ciiaBoB. [lonydyeHue u cBoiicTBa
BAKHEUILINX COETMHEHUI: OKCUIOB, THIAPOKCHUIOB,
THAPOKCOATIOMHUHATOB, COJIEH, NX MPAKTHYECKOE NMPUMEHEHHE.

OO01mas xapaKTepUCTHKA aTOMOB SJIEMEHTOB:
AJIEKTPOHHBIE CTPYKTYPHI, paANyChl aTOMOB, HOHU3aIIHOHHBIC
MOTEHIUABI, CPOJICTBO K DJIEKTPOHY,
3JIEKTPOOTPHUIIATENbHOCTh. CTPOCHKE POCTHIX BEIIECTB,
CpaBHUTEIbHAS XaPaKTCPUCTUKA UX (PU3UUCCKUX U XUMHUCCKUX
CBOWCTB.

Yraepon, KpeMHUI: paclipoCTpaHEHHUE B PUPOJE,
TIPUPOIHBIC COCTUHEHHUS, CIOCOOBI MOMYICHUS ero (PU3NIeCcKue
1 XUMHYECKUE CBOICTBA. AJUTOTPOIIHS YIIIepoia: aimas,
rpaduT, KapOuH; UX CTPYKTypa, GU3NICCKUEC H XUMUICCKHE
CBOWCTBA, TMPAKTHYECKOE 3HAUCHUE. Kpatkas
XapaKTepUCTHKA BOIOPOTHBIX COCTMHECHUH yriiepoaa. YTiepoa
B OPTaHUYECKUX COCTUHCHUSX.

Kucnopoansie coeuaenus yriaepoaa, kpemaus. OKcu
yraepoaa (I1). Ctpoenue ero MoJeKybl, XUMHYECKHUE CBOMCTBA
okcuna yraepoaa (I1). Oxcun yrnepoaa (I1) kak
BoccTanoButenb. Okcun yriepoaa (1V), ctpoenne ero
MOJIEKYJIbl, XUMUYECKHe cBolcTBa. [IpoMbllLIeHHbIE
nabopaTopHbIe CIOCOOBI MOMYYeHUS U puMeHeHus. OKcus
yriaepona (1V) B mpupone. YronbHas kucnora u ee conu. Conn
YTOIBHON KUCIIOTHI, UX IPUMCHEHHE.

Oxcun kpemuns(1V). Cunukarens. KpemHeBast KucioTa.
Cunukatel. PactBopuMocTs 1 runponns. [IpupoaHsie CHITHKATH
1 aJIFOMOCHIIMKATHL, IIeONUThL. KpeMHuitoprannaeckme
coenuHeHnil. CUIIMKOHBI U CWJIOKCaHbl. Mcmonb30Banue B
MEUIIMHE COeTUHEHUIN KpEeMHUSL.

I'epmanmii, 0710BO, CBUHEI] U X COCAMHEHUS.
Y CTOWYUBOCTD BOJOPOIHBIX coequHeHN. CoeMHEHHS C
rayioreHamu tuna D1, u DIy, MoBeeHNE B BOAHBIX PACTBOPaX.
OnoBoxsoprcToBogopoaHas kuciaora. Oxcuapl. OKCua
ceuHIA(lV) Kak CHUIBHBIN OKHUCIUTENb. AM(POTEPHOCTH
TUAPOKCUI0B. PacTBOpUMBIE U HEPACTBOPUMBIE COJIM OJIOBA U
ceunna. OB peakiyu B pacTBopax. XUMU3M TOKCHYECKOTO
JIEHCTBUS COEMHEHUN CBUHIIA.
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DJeMEHTHI TJIaBHOM
MOATPYIIBI V TPYIIIBI

OOmiast XapaKTepHCTHKa AaTOMOB SJIEMEHTOB: 3JEKTPOHHBIC
CTPYKTYpBI, Paauychl aTOMOB, WMOHH3AI[MOHHBIC MOTCHIIUAIIBL,
CPOJICTBO K 3JEKTPOHY, 3JIEKTPOOTPHLATEIHLHOCTh. CTpocHHE
MPOCTBIX  BEIIECTB, CpPABHHUTEIBbHAs XapaKTEPUCTHKA UX
(hU3NIECKUX U XUMUYECKUX CBOWCTB.

A3zoT, Qocdop: pacmpocTpaHCHHE B TPUPOJAC, NPHPOIHEBIC
COCIMHEHMUS, CIIOCOOBI  TONYYEeHHsI ero (u3nYecKue |
XUMHUYECKHE CBOMCTBA. PaccMOTpeHME XMMHUYECKOW CBSI3M B
Mosekyne azota ¢ no3unuii MBC 1 MMO. O6bsicHeHre 0c000it
YCTOWYMBOCTH MOJICKYJIBl a30Ta. CoenuHenusi a3ora ¢
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BOAOPOAOM. AMMHUAK. DJIEKTPOHHOE CTPOCHUE U T€OMETPHUS €TO
MoJieKyJibl.  JIabopaTopHble W HPOMBILUICHHBIE  CIIOCOOBI
noxydeHus ammuaka. duszndyeckue M XUMHYECKHE CBOMCTBa
ammMuaka. Peakuust okucnenns ammuaka. CnocoOHOCTh aMMHUaKa
K JJOHOPHO-aKLENTOPHOMY B3aMMOJAEHCTBUIO: B3aUMOJECHCTBUE
aMMHaKa ¢ BOJIOM, C  KHCIOTaMH, oOpa3oBaHue
aMMUHOKOMIUIeKCOB. Conn aMMOHHMS, X CTpyKTypa. CBoiicTBa
coneit ammonus. ['unpasua. CTpoeHHe MOJIEKYIBI. XUMUYECKHe
cBoiicTBa. ['mapokcuiaMuH. A30THCTOBONOPOAHAS KHUCIIOTA;
a3UAbL.

Kucnopoansie coequnenus azora. Oomast
XapaKTepUCTHKA OKCUJOB a30Ta. A30THas KUCJIOTA.
OJEeKTPOHHOE CTPOEHHUE U TeOMETpHUs ee MoJIeKyIbl. [lonyuenue
A30THOH KUCIIOTHI B 1abOpaTopuu. XUMH3M ITOJTy4ESHUs a30THON
KHUCJIOTHI B IPOMBINIUIEHHOCTH. CBOMCTBA a30THON KUCIIOTHI.
B3aumMopeiicTBue a30THOM KUCIIOTHI ¢ METANIaMH U
HEMETaJJIaMH, CO CIIOKHBIMU BELECTBAMHU.

AJoTponHble BUION3MEeHEHHs (ochopa, HX CBOHCTBA.
®docdun, nomyuenne, GU3NIECKHE U XUMHIECKNE CBOUCTBA.
@Docduapt metamnoB. Kucnopoansie coequaerus Gpocdopa.
MpIibsk, CyppMa U BACMYT. PacnpocTpaHeHHe X B IPHPOJIE,
Ba)KHEHIIINE MPUPOAHBIC COCTUHECHUA. HonyquI/Ie MbIIIbSKA,
CypbMBbI U BUCMYTa. PU3NYECKUE U XUMUYECKHIE CBOMCTBA
MBIIIBSKA, CypbMbI U BUCMYTa. B3auMOIEHCTBUE C KUCIOTAMU.
BOI[OpOZ[HI)Ie COCIMHCHUA MbIIIbAKA, CYPbMbI U BUCMYTaA, UX
XapakTepHble cBOMCTBA. OKCUABI U THAPOKCUIBI MBILIBSIKA,
CYpPbMBI H BUCMYTA Pa3JIUYHbIX CTCIICHEH OKUCIICHHUS.
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OJIeMEHTHI TTIaBHOM
noarpynnsl VI rpymnmst

OO0mas xapakTepUCTUKa aTOMOB JJIEMEHTOB: 3JIEKTPOHHBIE
CTPYKTYpBI, paguyChl aTOMOB, HMOHHU3ALIMOHHBIE IIOTCHIIUAIBL,
CPOJICTBO K AJIEKTPOHY, 3IEKTPOOTPUIIATEIILHOCTb.

CtpoeHre TpPOCTBHIX BEIIECTB, OOpPAa30BaHHBIX JJIEMEHTaAMH
TJIaBHOM MIOATPYIIIIBI Vi IPYIIIbL. CpaBHHTEIbHAS
XapaKTepUCTHKa (GU3MYECKNX M XMMHUYECKHX CBOMCTB HMPOCTHIX
BEIIIECTB.

Kucnopon, M30TOnHEINM cOCTaB MPUPOTHOTO KHCIOPOJA.
JlaGopaTopHble W NPOMBIIIICHHBIE CHOCOOBI  KHCIOpPOJA.
dusnyeckne W XMMHUUYECKHE CBOWCTBa Kuciopoga. Kucmopon
KaK OKHCJIUTENb. Atotponus kuciopona. O30H, ero cBoiicTsa,
noigy4yeHue, oOpa3oBaHume B  npupoae. OKucIUTENbHAS
AKTUBHOCTH 030HA, €TO IPUMEHEHHE.

Bonoponneie coenuHeHus kuciopoaa. Bonma u mepokcup
Booposa. CocTtaB ¥ 3JEKTPOHHOE CTPOCHHE MOJEKYJIBI
nepekucu Bojopona. Puszmyeckue U XUMUYECKUE CBOMCTBA
TIEPOKCH/Ia BOAOPOIA.

Cepa. Pacnipoctpanenue cepsl B mpupose. [Ipupogasie
COEIMHEHUs cepbl. AIoTponus cepbl. PU3HuecKue cBoicTBa
ee BXHEHIMX MoauduKannil. XMMHUYECKHE CBOICTBA CepBI;
XapakTep B3aUMOJEHCTBUS €€ C MeTaJUIaMU ¥ HEMETaJlIaMH.
Bonopoansie coeaunenus cepol. CepoBoaopoa. Kpatkue
CBEJICHUS O TOJINCEPOBOAOPOAAX U HOIUCYIbPUAAX.
Kucnopoansie coequaenus cepsl. CTpoeHHE MOJIEKYI.
TuocepHas KHCI0Ta, THOCYIH(ATHI, NX MTPAKTHIECKOE
3HaueHHE. [ToHATHE O MOJUTHOHOBEIX KHCIIOTAX.. CepHaﬂ
KHCJIOTa. DIEKTPOHHOE CTPOSHUE U TEOMETPHS MOJIEKYIIHI.
CBoiicTBa KOHIIEHTPUPOBAHHON 1 pa30aBIeHHOH CepHOit
KHUCIOTHL. B3aumonelcTBie CepHOM KUCIOTHI C METAJIaMH,
HEMeTaJJIaMH U CIIOKHBIMU BelecTBaMu. Conu cepHoi
KHCJIOTBI, UX HaX0XK/JEHHE B IPUPOJE, CBONCTBA U IPHUMEHEHHE.

CeneH u tennyp. Ousnueckue 1 XUMHUECKUE CBOICTRA.
3HaueHUE CeNieHa U TeJTypa B COBPEMEHHOM TexHuke. 1x
COEIIHEHUs
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DJeMEHTHI TJIaBHOM

06111351 XapaKTCPUCTHKA aTOMOB 3JICMCHTOB: 3JICKTPOHHBIC
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noarpynnsl VII rpynms

OJIEMEHTHI TTTaBHOMN
moarpymmns! VI rpymmer

DIIeMEHTHI TOO0YHOM
noarpynns! |1 rpynmsr.

CTPYKTYPBI, PaJIyChl aTOMOB, HOHU3AaLIUOHHbIE TOTEHIUAIbI,
CPOJZCTBO K AJIEKTPOHY, SIEKTPOOTPULIATEILHOCTb.

CtpoeHue IPOCTHIX BEIIECTB, 00Pa30BaHHBIX I'aJJOT¢HAMHU.
®rop, x10p, OpOM, HOX: pacrpoCTpaHEHUE B TIPHPOE,
TIPUPOIHBIE COEANHEHUS], CIIOCOOBI MIOTyIEeHNUS €ro (pruzndaeckue
1 XUMH4ecKue cBoiicTBa. CoeAnHEHUs rajJoreHoB:
raJlOTeHOBOOPObI, KUCIOPOAOCOAEPIKALIIE COSIMHEHUS,
Oxcuapl xyopa. XJI0OpHOBATUCTAS KUCIOTA. | HIIOXIIOPHTEI,
XJIOpHAast U3BECTh. THIIBI pacmaja XJIOpPHOBATUCTOM KHCIIOTHI B
pacTBope. XIOpHOBATas KMCIOTA U €€ COIH; OepTOIeTOBas
coJb. XJIOpHas KUcioTa U ee cosu. CpaBHEHHE CUJIBI,
MIPOYHOCTHU M OKUCIUTEIBHBIX CBOMCTB KUCIOPOJOCOAEPKAIIUX
KHCIOT xJopa. [IpuMeHeHne xjaopa 1 ero coeTUHEeHU.
3arpsi3HEHUE XJIOPOM OKpY’Karollel cpenbl.

Hcropust oTKpbITHS 371€EMEHTOB. X MecTo B meproauuecKon
cucreMe. DIeKTPOHHBIE CTPYKTYpPhl aTOMOB 3JIEMEHTOB I'J1aBHOM
noarpynns! VI rpynmnsl. Haxosxnenue B npupoie, crocoosl ux
BhIJICNICHUSI, (hu3ndeckue cBoMCTBa. [IpuMeHeHue renus, HeoHa
U aprosa. Baxheiilue coequHeHNsI KCEHOHA U KPUIITOHA.

OO1mas xapakTepUCTHKa aTOMOB JIEMEHTOB: JIEKTPOHHBIE
(hopMyJIBI, paJiychl aTOMOB, HOHU3ALMOHHBIE MOTEHIIUAIBI.
Ckanauii, UTTpuH, TaHTaH, akTuHUH. [Ipenckazanue cBOMCTB
skabopa (CkaHaAus) U ero coeAnHeHn. Haxoxmenue a1eMeHTOB
B nipupoje. CBoicTBa NPOCTHIX BemecTB. OKCUIBL.
TI'mppoxcunpl. Comu. CpaBHEHHE CBOMCTB 3JIEMEHTOB TJIABHOU U
mobogHo# noarpym 111 rpymnmer.
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JJIeMEHTBI TTOO0YHO
moarpymmsl |V rpymisr

DJIeEMEHTHI T0O0YHOMI
MOArpyNNbl V TPYIIIbI

DIIEMEHTHI TOO0YHOM
noArpynns! VI rpymnisl.

OO61as xapaKTepUCTHKA aTOMOB 3JIEMEHTOB: JIEKTPOHHBIC
(hopMyIBI, paJiyCchl aTOMOB, HOHU3ALMOHHBIE OTEHIIUAIBI.
TuraH, nupKoHU, TadHUI B pupoae. XUMH3M UX MOTYICHUS
13 IPUPOAHBIX coennHeHnA. Or3ndeckne 1 XUMHYIECKIe
cBoiicTBa npocthix BeulecTB. Okcunpl. ['mapokcunsl. Comu.
[IpuMeHeHne THTaHA, TUPKOHUS, TaQHUSI U UX COCIMHECHUH.
CpaBHEHHE CBOICTB AIIEMEHTOB IJTABHOW U TIOOOYHOM MOATPYIIT
IV rpynnsl.

OOmiast XapakTepUCTHKa aTOMOB JJIEMEHTOB. l3MeHeHme
CBOWCTB aTOMOB JJIEeMEHTOB B moarpymme. CpaBHEHHE C
3aKOHOMEPHOCTSAMH B TIIaBHOW moxarpynme. Ousnmdeckne u
xumuueckue  cBoiictBa.  Okcuapl.  I'mapokcuasl.  Comw.
[IpumMeHeHne BaHa s, HUOOHS, TaHTaNa.

CpaBHEHHE CBOIMCTB JIEMEHTOB TJIaBHOM M MOOOYHOH MOATPYIII
V IpymmsL.

OO01mmas xapaKTepUCTHKA ATOMOB JIEMEHTOB: 3JICKTPOHHEIC
CTPYKTYPBI, PaJIyChl aTOMOB, HOHH3AIIMOHHBIC TOTECHITHAEI.
YCTOMUYUBBIE CTENIEHU OKUCIIEHUS 3JIEMEHTOB.

Xpowm. ITpuponnsle coenunenus xpoma. Iloryuenue xpoma u
(dbeppoxpoma. Pu3ndecKre U XUMHUIECKHE CBOMCTBA XpoMa.
[IpumMeHeHne XpoMa | ero CIIIaBOB.

Coenmunenns xpoma (11, 11, 1V) - okcumpl, THAPOKCHITH,
comu. Ilomydenue, Gruzndeckre 1 XUMHYECKUE CBOMCTBA.
3aBHCHUMOCTb KUCIIOTHO-OCHOBHBIX CBOMCTB OKCUIOB U
THJPOKCHJIOB XpOMa OT BEJIMYUHBI (POPMATBHBIX 3apSI0B U
YCIIOBHBIX pPaJyCOB COOTBETCTBYIOIIMX HOHOB. ['HIpoKco- 1
okcoxpomatsl (111). KommiekcHble coennHeHHS XpoMa
(11).OxucnuTETBHO-BOCCTAHOBUTEILHBIC CBOMCTBA COSTMHEHHU I
xpoma(l1l). XpoMoBbIe KHCIOTHI, UX CBOWCTBA. XpOMAaThl U
JUXPOMATHI. Y CIIOBHS UX CYIIECTBOBAHMS.

Momu6aeH u Boashpam. [Tonydenne monmbaeHa u Bodbhpama
13 IPUPOAHBIX coennHeHNH. CBOMCTBA U TPUMEHEHHE
MomOeHa U BoJib(ppama u ux crutaBoB. OKCUIBI ¥ TUAPOKCHIBI
MonubeHa U Bosibppama. MombaeHoBast 1 BobppaMoBast
KHUCIIOTBL U UX COJIU.
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DIeMEHTHI TOO0YHOI

DJNEeKTPOHHBIE CTPYKTYPHI, PAIIyChl aTOMOB MapraHIia,
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nmoarpymnms! VI rpymmsn

OIeMEHTHI TTOOOYHOM
noarpynmst VI rpynmsn

TexHelus, peHus. NoHW3alMOHHbIE TOTEHLIUAIBL.

Maprasen. IIpupoansie coequHenus Mapraaua. Ilonyuenue
Mapratua 13 IpUpoIHBIX coequHeHull. dusnueckue u
XMMHYECKHe CBOMCTBa MapraHua. IIpumenenne Maprasua.
CrutaBel Mapranna. @eppomapranen. CoeHEHUS MapraHIia.
3aBUCHMOCTD UX CBOIMCTB OT CTENICHN OKHCIICHUS aTOMOB
Maprania. CoeTMHEHsI MapTraHNa BBICIINX CTETICHEH
OKHCJICHHS.. 3aBUCHMOCTb OKHCIIUTEIIBHBIX CBOUCTB
nepmMaHrasaTos oT pH cpensl.

Texuennit  peanii. CBolicTBa perns. Ero okcunsl n
runpokcuasl. Conu. PeHueBas KuciaoTa U ee colu.
BoccranoBurensHble cBOHCTBa peHaTOB. CpaBHEHHE CBOUCTB
rJ1aBHOM M modouHo noarpynmsl VII rpynmsr

CpaBHHUTENbHASA XapaKTEPUCTHKA JIEKTPOHHBIX CTPYKTYP H
pannycoB aTOMOB JIEMEHTOB, BEIMYMHA UX SHEPTHH
HOHMU3ALUU.

DJneMeHTHI ceMeicTBa xese3a. PacnpocTpaHeHHOCTh B
36MHOM KOp€, BaXKHEHUIIUE IPUPOJHBIE COCJUHEHM S, UCTOPUS
OTKpbITHs. PU3NYECKUE CBOMCTBA IIPOCTHIX BEIIECTB,
00pa3yeMbIX 3JIeMEeHTaMH. XUMHYECKUE CBOWCTBA!
B3aMMO/ICHCTBHE C MIPOCTHIMU BEIIECTBAMHU, BOJIOH M BOJHBIMH
pacTBOpaMu 31eKTpoauToB. [TorydeHne npocThIX BEMIECTB, UX
MIpUMeHeHHe. BaykHelle CIaBbl Kele3a: 4yryH,
JIETUPOBAHHBIE CTAJH, CTAIb.

CpaBHEHUE CBOMCTB BaKHEHIINX COEAMHEHUN XKelesa,
KOoOaJIbTa M HUKENS B CTEIICHHU OKUCICHUS +2, +3, UX MoIydeHue
U IPUMEHEHHUE.

OreMeHTHI ceMelcTBa IUIaTHHBL. PacipocTpaHeHHOCTh B
36MHOI KOp€, BaXKHEHUIIUE IPUPOJHBIE COCJUHEHM S, UCTOPUS
OTKpbITUS. PU3HYECKUE U XUMUYECKUE CBOWCTBA IIPOCTHIX
BEIIIECTB, 00pa3yeMBbIX 3IEMEHTaMH, X MPaKTHYECKoe
ucronb3oBanre. CBONCTBA BAXKHEHUIIIMX COCTMHEHUH DJIIEMEHTOB,
1X TIOJIyYeHHE U IPUMEHEHNE B JaDOpaTOPHOH MpaKTHKE,
TEXHOJIOTHH U MEJHIIVHE.

24
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DJIeEMEHTHI I000YHON
MOArPYMIibl | TPyIIIIBL

DneMeHTH TOOOYHOM
noarpymms! || rpymmst

OO6mas XxapakTepUCTHKA aTOMOB 3JIEMEHTOB: JIEKTPOHHBIE
CTPYKTYPBI, PaJIyChl aTOMOB, HOHH3AIIMOHHBIE TOTEHIIHAEI.
YcTONYUBEIE CTENIEHU OKUCIIEHUS SJIEMEHTOB.

Mens, cepebpo, 3010T0. HaxoxeHne 3eMeHToB B IPUpPOJIE.
Cnoco6b1 nx norydenus. Pu3ndeckue u XMMHUIECKHe CBOHCTBA
MIPOCTBIX BelecTB. [IpuMeHeHne MeTanIoB U UX CIIaBOB.
Baxmneitmme coenuaenns Meau, cepedpa, 3omora. OKcHpl,
THIPOKCUABI, conu. KommekcHble coennHeHns. OKHCIUTEIbHO-
BOCCTaHOBUTEINBHBIE cBOIicTBa coeaunenui meau (1,11). Pomns
nonoB meau (I1) u cepebpa (1) B pusHONOrNIECKHUX MpoIeccax.
Menp Kak MUKPORJIEMEHT IUTaHUs pacTeHuid. CpaBHEHHUE
CBOWCTB 3JIEMEHTOB TTIaBHON M M0O0YHOH moarpym | rpymnmsl.
PacnipocTpaneHHOCTb B 36MHOM KOp€, Ba)XKHEHIIUE IPUPOJHbIE
coeuHeHus, ncropus OU3nyecKre CBOMCTBA MPOCTHIX BEIIECTB,
00pa3yeMbIX dJIEMEHTaMU.

XUMHUYECKUE CBOMCTBA: B3aUMOJEHCTBUE C IPOCTHIMU
BEIIECTBAMH, BOJIOW U BOIHBIMH PACTBOPAMH SJIEKTPOIUTOB.
[IpakTrdyeckoe UCIOIB30BaAHNE METAIUIMUECKOTO ITUHKA, KaIMHUs,
pTyTH. BaxkHelimue crnaBsl 3TUX METAJLIOB.

Du3NUeCKUe U XUMUUECKUE CBOICTBA COEAMHEHUH JIEMEHTOB B
creneHu okucienus +2. CoequHeHns: GopMalbHO
OJIHOBaJIEHTHOM pTyTU. BaxkHeHIe KOMIIIEKCHBIE COEIUHEHNUS
JJIEMEHTOB.

26

Dnementsl f — cemeiicTBa
(TaHTaHOMIBI U
AKTHHOMIBI )

OCOOEHHOCTH DIIEKTPOHHBIX CTPYKTYP aTOMOB 3JieMeHTOB f
— ceMelicTBa. Bo3MoKHBIE BAJIEHTHBIE COCTOSIHHUS M CTEIICHH
OKHUCJICHHS aTOMOB.

Jlantanouasl. Haxoxnenue B npupoze. Puznyeckue u
XUMHYCCKHE CBOWCTBA MPOCTHIX BEIICCTB (METOIBI pa3CICHHUS
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naHTaHouIoB). OKcuabl. XapakTep U3MCHEHHUS CBONCTB
rUIPOKCHI0B. O0IIas XapaKTepUCTHKA COJICH.

Axtunouasl. Mictopust oTkpbiTust KpaTkas xapakrepucTuka
CBOMCTB MpoCThIX BeulecTB. CHHTE3 HOBBIX AJIEMEHTOB.
OTKPBITHSI.

CpaBHHTENFHAS XapaKTEPUCTHKA ANEKTPOHHBIX CTPYKTYP U
pannycoB aTOMOB 3JICMEHTOB, SHEPTHS X HOHU3ALUHN U
AJIEKTPOOTPHUIATENFHOCTE. Hanbornee xapakTepHbIe THITH CBS3EH
B coeauHeHusX. Koopaunanuonsele yncia. Bo3zMoxxHble
CTENEHN UX OKHCIIEHHS.

2.1.  Ilepedensn 1ab0paTOpHBIX pabOT
Cemectp Ne 1.

1.  IIpaBuna paGoTbl B xumMHueckol 1aboparopun. [locyna u peakTHBBI.

2. OmpeneneHne MOJISIPHOI Macchl SKBUBAJIEHTa METaJIa 00BEMHBIM METOIOM

3. CocraBienue Mojieell aTOMOB Ha OCHOBAaHUM KBaHTOBO-MEXaHWYeCKOH Teopun. OneHka
M3MEHEHHS HEKOTOPHIE CBOWCTB aTOMOB.

4.  AHanu3 cBSI3M MEXJly HOMEpaMHU NepuoJia, IPYMIbl IEPUOAUYECKON CUCTEMBI U 3IEKTPOHHBIM
CTPOCHHEM aToMa. BhIABICHIE EPUOINIECKOTO XapaKTepa U3MEHEHUSI CBOWCTB MPOCTHIX BEIECTB,
OKCHJIOB U BOJIOPOJIHBIX COCTUHEHUN 3JIEMEHTOB.

5 Ornrcanue CTPOCHHS MPOCTHIX U CIOXKHBIX BEIIECTB 110 METOAY BajeHTHBIX cBsizerd (MBC).
6. OnucaHue CTPOEHUS] KOMIUIEKCHBIX COEIMHEHHH, HOMEHKIaTypa

7.  UW3ydenue QpU3MUECKUX U XUMHUUECKUX CBOMCTB KOMILJICKCHBIX COCTMHEHUH, UX MOTyYeHHUE
8 KuHeTrka roMOreHHBIX XMMUYECKUX peaKIiii

9. KwuHernka reTeporeHHBIX PeaKIMi XUMHUECKUX PEaKIINi

10. Karanutuueckue peakiuu

11. Xumuueckoe paBHOBECHE

12. CnocoOsl BeIpaXxeHUI KOHIIEHTpAIUi PacTBOPOB

13. Buabl OKUCIUTEIEHO-BOCCTAHOBUTENIBHBIE PEAKIINN

Cemectp Ne 2.

Xumust Su P —snementos |, Il u 11l rpymm.

Xumust 3neMeHToB |V rpynmsl riaBHON MOATPYIITBI

XuMus 351eMeHTOB V TpyMIIbl IJIaBHOW MOATPYIIIbI

Xumust aneMeHToB VI rpynimsl riIaBHON MOATPYIIIBI

Xumus aneMenToB VI rpynmnsl raBHOM MOATPYIIITBI

Xumus 3nemenToB VI rpymmnel noG0YHON TOATPYIIIIBI

Xumus aneMenToB VI rpynmnsl noO0YHOM MOATPYIIIEI

Xumus snementoB VIl rpynmsl mo6ounoit moarpymnmsi

Xumus aneMeHToB |l rpynmnbl moO0YHOM MOATPYIIITBI

10 Xumus 31eMeHToB | rpymel moO0YHON NOATPYIITBI

©CoNoa~wWNE

3. CAMOCTOATEJIbHAA PABOTA CTYAEHTA

CamocrositensHas pabota ocymectBisercss B oobeme 108 wacoB. Bumamu CPC sBasitores:
MOJrOTOBKA K MUChMEHHOMY OTYETY-3alllUTe MO JabOpaTOpHBIM padoTaM, MOJATOTOBKA K YCTHOMY
co0eceI0BaHHUIO M0 TEOPETUYECKUM pazjieaM, MOAT0TOBKA K TECTHPOBAHHUIO 3HAHUI (PaKTHUYECKOTrO
MaTepuaia, MOAr0TOBKA K 3aIIUTe JIEKTPOHHBIX pedepaToB-Mpe3eHTAIUH.
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4, OLEHOYHLIE CPEJICTBA JJIA TEKY}HEFO KOHTPOJIA
YCIIEBAEMOCTU U ITPOMEXXYTOYHOU ATTECTALIU
(cm. @ono oyenounvix cpedcms)

S. YYEBHO-METOAMYECKOE
N NHOOPMAILIMOHHOE OBECITEUEHUE JUCHUIUJIMHBI (MOAYJIA)

5.1 OcHoBHas auTEpaTypa

ABTOp (I)I), HaMMCHOBAHHUC, MCCTO U3JaHHUA U N34aTCIbCTBO, 'O

Heopranmueckas xwmus [Tekct] : B 3 T.. yueObnmk. T. 1 : ODUBHKO-XHUMHUYECKHE OCHOBBI
Heopranndeckord xumuu / o pexa. FO. [I. Tperssakosa. — 3-e u3a., mepepad. u mom. — M. : Akanemus,
2012. — 240 c. (ecThb ¥ TIpe. U31.)

Heopranunyeckas xumus [Tekcer] : B 3 T.: yueOnuk. T. 2 : XuMHUs HENEPEXOIHBIX 3JICMEHTOB / TIOJ] PE/I.
1O. /1. TpetrsikoBa. — 2-e u3n., mepepad. — M. : Akamemus, 2011. — 368 c. (ecTb u pea. uU31.)

Heoprannyeckas xumust [Tekct] : B 3 1.: yueOnuk. T. 3, kH. 1 : XuMUS IEPEXOIHBIX IEMEHTOB / TIO]
pen. FO. JI. TpetpsxoBa. — 2-e u3f., ucnp. — M. : Akanemus, 2008. — 352 c. (ecTs u mipen. u3a.)

Heopranuueckas xumus [Teker] : B 3 T.: yueOnuk. T. 3, kH. 2 : XuMUsI IEPEXOIHBIX IEMEHTOB / 1O]
pen. FO. JI. TpetpsxoBa. — 2-e u3n., ucnp. — M. : Akanemus, 2008. — 400 c. (ecTs u mipen. u3a.)

Heoprannyeckas xuMusi [ DJIeKTpOHHBIH pecypce] : maboparopHsbiii npakTukyM / [cocT. C. B. XKernos, H.
[1. Yckosa] ; PI'Y mmenn C. A. Ecenmna. — Pszans : PI'Y, 2012. — 196 c. — Pexxum pmoctyma:
http://dspace.rsu.edu.ru/xmlui/handle/123456789/836 (nara obpamenus: 15.10.2016).

[TpakTukyMm 1o Heopranmueckor xumuu [Tekcr] : ydeOHoe mocobue / mox pex. FO. JI. Tperssikosa; B.

A. AnemmH [u ap.]. — M. : Akagemus, 2004. — 384 c.

5.2 JlonoTHUTeIbHAS JIUTEPATYpPa

ABTOp (BI), HaMMCHOBAHUC, MCCTO U3JaHUA U U3AaTCIbCTBO, I'OJI

AxmeroB, H. C. O0mas u Heopranudeckas xumus [ Tekct] : yueObnuk / H. C. AxmertoB. — 4-¢
n3a., ucnp. — M. : Beiciias mikona: Akagemus, 2001. — 743 c.

SapudsanoBa, M. 3. XuMHs U TEXHOJOTHMsS BTOPUYHBIX MPOLECCOB MEpepadbOTKu HePTU
[DnexkTpoHHBI pecype] : yuebnoe mocobue / M. 3. 3apucdsnona, T. JI. [lyukoBa, A.
B. [Hapupymmu. — Kazawp : KHUTY, 2015. — 156 c. — Pexum pocryma:
http://biblioclub.ru/index.php?page=book&id=428799 (nara obpamenus: 15.10.2016).

Huxutuna, H. I'. O0mas u Heopranmveckas XuMus B 2 4. [DIeKTpoHHBIN pecypc]. Y.
TeopeTnueckue OCHOBHI : YUeOHUK W MPAKTUKYM i MpuKiIagHoro OakamaBpuwara / H. T.
Hukutuaa, B. W. ['peGerbpkoBa. — 2-e u3., mepepad. u gomn. — M. : FOpaiit, 2017. — 211 c. -
Pexxum  nmoctyma: https://www.biblio-online.ru/book/387844D0-C16C-4441-A03F-
D7CE8572E7E7 (nara obpamenus: 20.04.2017).

Hukutuna, H. I'. Obmas u Heopranudeckas XuMus B 2 4. [DnekTpoHHBIA pecypc]. Y. 2.
XUMUSL 3J€MEHTOB : y4eOHMK W NPAaKTHKyM JUIsl MpukiagHoro OakanaBpuara / H. T.
Hukutuna, B. U. I'pebenbkoBa. — 2-e u3 ., nepepad. u gon. — M. : FOpaiit, 2017. — 322 c. —
Pexxum  gocTyna: https://www.biblio-online.ru/book/IAAAA313-EE38-4972-94BA-
BFAAOF772DD3 (nara obpamienusi: 20.04.2017).

Conomosa, H. JI. XuMuueckass TexXHOJIOTHS TepepaboTku HepTH W Taza [DIEeKTPOHHBIHN
pecypc] : yuebnoe mocooue / H. JI. Cononosa, /. A. Xanukosa. — Kazanp : KHUTY, 2012. -
122 ¢. — Pexum npocryma: http://biblioclub.ru/index.php?page=book&id=258408 (nara|
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http://dspace.rsu.edu.ru/xmlui/handle/123456789/836
http://biblioclub.ru/index.php?page=book_red&id=428799
https://www.biblio-online.ru/book/387844D0-C16C-4441-A03F-D7CE8572E7E7
https://www.biblio-online.ru/book/387844D0-C16C-4441-A03F-D7CE8572E7E7
https://www.biblio-online.ru/book/1AAAA313-EE38-4972-94BA-BFAA0F772DD3
https://www.biblio-online.ru/book/1AAAA313-EE38-4972-94BA-BFAA0F772DD3
http://biblioclub.ru/index.php?page=book_red&id=258408

obOpamienusi: 15.10.2016).

6 |CyBopoB, A. B. O0mas u Heopranuueckass Xxumus B 2 T. [DnextponHsiii pecypc]. T. 1 :
y4eOHHK /U1 akagemMudeckoro Oakanaspuata / A. B. CyBopos, A. b. Hukonbsckuii. — 6-¢ u3.,
ucrip. u jgorn. — M. : IOpaiir, 2017. — 292 c¢. — Pexxum nocrymna: https://www.biblio-
online.ru/book/31F396E4-38A9-4FE2-9347-A2265C8018BC (mata oOpanieHus:
20.04.2017).

5.3.ba3nl JaHHBIX, I/IH(i)OpMaHI/IOHHO-CHpaBOLIHLIe H ITIONMCKOBBIC CUCTCMbI

1. eLIBRARY.RU [OnektponHslli pecypc] : HaydHas OJJIEKTpOHHas Oubmuoreka. — JlocTym
3aperuCTPUPOBAHHBIM IOJIB30BATEISIM 110 Napoir. — Pexxum nocryma: http://elibrary.ru/defaultx.asp
(mara obpamenus: 15.01.2020).

2. Jlaap [DneKTpoHHBIA pecypc| : 3neKTpoHHas Oubnmoreka. — J[OCTyNm K TMOJHBIM TEKCTaM II0
napoitto. — Pexxum pocryna: https://e.lanbook.com (nara oopamienus: 01.03.2020).

3. Hayunas Oubnmorexa PI'Y mmenun C. A. Ecenumna [DnexktpoHHBId pecypc| : caiit. — Pexum
nocryna: http://library.rsu.edu.ru, ceo6oansblii (nata oopamienus: 15.02.2020).

4. Yuupepcurerckas oubmuoreka ONLINE [DnexkTpoHHbIN pecypc]| : aneKTpoHHas OuOIuMoTeKa. —
Hoctyn K TIOJTHBIM TEKCTaM o apoJIIo. - Pexum JOCTYyTIA:
http://biblioclub.ru/index.php?page=main_ub_red (nata oopamierus: 19.03.2020).

5. KOpaiiT [DnektponHblit pecypc] : aneKTpoHHas Oubnuoreka. — JIOCTyN K MOJHBIM TEKCTaM IO
napoJtto. — Pexxum poctyma: https://www.biblio-online.ru (mata oopamenus: 20.04.2020).

6. Springer (mnatdopma SpringerLink) SpringerLink [DnexkTponnslii pecypc]: moiaHOTeKcTOBas 6a3a
JIAHHBIX HAYYHBIX JXypHaIoB, Pexxum mocrtyma: http://www.springerlink.com (mata oOparieHwus:
20.04.2020).

5.4. [lepeuens pecypcoB HH(HOPMALIMOHHO-TEIEKOMMYHUKAITUOHHON CETH
«nTepuer» (nanee — cetb «MIHTEpHET)), HEOOXOIUMBIX JIJI1 OCBOCHUS UCITUTIITUHBI
(Momynst)

1. ChemNet. Poccus [Dnexmponnsiii pecypc] : xumudeckas HHPOpPMAIIMOHHAS CETh. —
Pexxum moctyna: www.chemnet.ru, cBoGoaubii (dama oopawenus.: 20.01.2020).

2. ChemPort.Ru [Dnexkmponnwiii  pecypc] : mnopran. — Pexum goctymna:
www.chemport.ru, ceoboaubIi (dama oopawenus: 20.01.2020)

3. ABC Chemistry [Dnexmponnwiii pecypc] . GecriaTHBIN MOJHOTEKCTOBBIA KaTaJloT
KYpPHAJIOB MO XMMHH. — Pexkum goctyma: http://abc-chemistry.org/index.html,
CBOOOHBIN (dama obpawenus: 20.01.2020).

4. ChemSpider [Dnexmponnwiti pecypc] : 6a3a JaHHBIX XUMHUYECKUX COCTUHEHUN H
cMecel, MpUHAIekKaIas KOPOJCBCKOMY XHMHUYECKOMY 00IecTBy BeaukoOpuranuy.

— Pexxum moctyma: http://www.chemspider.com/, cBoOomHbIi (dama obpawerus:
20.01.2020).

5.5. Ilepuoanyeckue U3AaHus:

6. MATEPHUAJIbBHO-TEXHUYECKOE
OBECITEYEHUE JUCHUITIIMHBI (MOIYJIA)

VYka3bpIBaroTcs TpeOOBaHUS K ayAUTOPHUAM (TIOMEIIEHHSIM, MECTaM) UIsi TPOBEACHUS 3aHATHH:
CTaHJApTHO O0OOpYIOBAaHHbIC JIEKIIMOHHBIC AyJUTOPUU: BHUICTIPOCKTOpP, OHKPaH HACTEHHBIH,
CIICIMAIM3UPOBAHHBIE XUMHUYECKHUE JlabopaTtopuu, OOOpyJOBaHHBIE HaOOpaMu HEOOXOIUMBIX
PEaKTUBOB, XUMHUECKON MOCY 10N U CTIEUAIN3UPOBAHHBIM 000PYA0BAaHUEM.
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https://www.biblio-online.ru/book/31F396E4-38A9-4FE2-9347-A2265C8018BC
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http://elibrary.ru/defaultx.asp
https://e.lanbook.com/
http://library.rsu.edu.ru/
http://biblioclub.ru/index.php?page=main_ub_red
https://www.biblio-online.ru/
http://www.springerlink.com/
http://www.chemnet.ru/
http://www.chemport.ru/
http://abc-chemistry.org/index.html
http://www.chemspider.com/

7. METOIMYECKUE YKA3AHUS JUISI OBYUAIOLIXCS
[10 OCBOEHUIO JIMCLIATIIUHBI (MOIYJIST)

Bun yueOHBIX 3aHATHIA

OpFaHI/IS anusg JCATCIIbHOCTHU CTYACHTA

Jlexuusa

Hanucanne  kOHCHeKkTa  JIEKIMI:  KpPaTKO, CXEMaTH4HO,
MOCJIE0BATEIHHO (PMKCHPOBATh OCHOBHBIC ITOJIOKCHWSI, BHIBOJIBI,
dbopMynupoBKH, 00O0OIIEHUS; [MOMeYaTh BaXKHbIE  MBICIH,
BBIJICTISATh KJIIOUEBBIE CJIOBA, TEpPMHUHBI. [IpoBepka TEpMHHOB,
MOHATHI C MOMOILBIO SHIMKIIONEINI, CI0BapEH, CIIPABOYHUKOB C
BBHIMICHIBAHUEM TOJIKOBAHUN B TeTpaab. OOO3HAUUTH BOIPOCHI,
TEPMHHBI, MATEPUaJ, KOTOPBIN BBI3BIBAET TPYAHOCTH, IOMETUTh U
MONBITATHCSI HAUTU OTBET B PEKOMEHJyeMoil nureparype. Eciamu
CaMOCTOSITENIFHO HE yJaercs pa3o0paThCsi B Marepualie,
Heo0X0auMO c(hOpMYIHPOBATh BOIIPOC U 33JaTh MPEnogaBaTelto
Ha KOHCYJIbTAI[MY, HA PAKTUYECKOM 3aHSTUH.

SJICKTpOHHHe MMpE3CHTallU

DJEeKTPOHHBIC TIPE3CHTAIH TEOPETUIECKOTO MaTeprana —
npoOIeMHBbIE JIEKIIMU B (OpMeE 2IEKTPOHHOM Mpe3eHTaUH ¢
MOCTIETYFOIIIUM KPAaTKUM OOCYKJICHUEM H MOJIBEIEHUEM UTOTOB
paboOThI (TEXHOJIOTHUS «3aKIIFOUUTEIIBHOTO CIIOBAY),
HaIrpaBJIeHHBIM Ha 0000IIeHNE, TOJKOBAHNE M WHTEPIPETAIIHIO
Marepuaia

DnexTpoHHBIE pedepaThl-TIPe3eHTAIlNH — UCCIICAOBAHHE,
MHTEpHpeTalys U IEMOHCTPALUs MaTepHraia 1o BbIOpaHHOU
npo0eMaTHKe ¢ MOCIEAYIONINM aHATU30M, TUCKYCCHEH,
OIIIOHUPOBAHUEM, U OLIeHKOH. OpueHTHPOBaHbI Ha
MH/IMBU/yaJIbHOE UHTEIUIEKTyaIbHOE U TBOPUECKOE PA3BUTHE.
Taxoke BbICTyIaeT Kak ogHa u3 (opm rpymnmoBoit paboTsI 10:

- €IMHOM MpobJeMe U OIMHAKOBBIM BOIIPOCAM;

- pa3IMyYHBIM NpolieMaM;

- o011eit mpobieMe, HO pa3IMYHBIM €€ aCIIeKTaM.

Hampagsnens! Ha ukcamuro, pereH3npoBaHie, CHCTEMaTH3aIHIo,
JIEMOHCTpAIMi0 (HaKTUUYECKOro MaTepuana U COCTaBlIeHHE
CYXXIIEHHSI C TIOCTIETYFOIIIUM OOCYKICHHUEM B TPYIIIIE.

JlaGoparopHas paboTa

[TpoBoasTCs cOrnacHO METOINYECKUM yKazaHUsM. Onucanus
71a00paTOPHBIX pabOT U METOAMYECKUE YKA3aHHS TI0 UX
BBITIOJTHEHUIO UMEIOTCS Ha Kadelpe B 3JEKTPOHHOM U TEKCTOBOM
BapHaHTAX.

TectupoBanue

Pabora ¢ KOHCIIEKTOM JIEKIMI, TOATOTOBKA OTBETOB K
KOHTpOJIbHBIM BOHpOC&M n ,[[p.

IToaroroBka K 3K3aMeHy

[Tpu moAroToBKe K 3K3aMeHy HEO0OXOIUMO OPUEHTHUPOBATHCS Ha
KOHCIIEKTHI JIEKIIMI, pEKOMEHIYEMYIO JINTepaTypy | Jp.
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8. TPEBOBAHUA K [IHIPOIT'PAMMHOMY OBECIIEYEHUIO
YUYEBHOTI'O TPOLIECCA:

Hassanue 110 No nmunensuun

Omnepanmonnas cuctema WindowsPro | JloroBop Ne65/2019 ot 02.10.2019

AHTHUBHPYC Kaspersky Endpoint | Jlorosop Ne 14-3K-2020 oT

Security 06.07.2020r.
Oducnoe npunoxenne Libre Office CBoboano pacnpoctpansemoe 110
Apxusatop 7-zZip CBoboano pacnpoctpansemoe 110

bpaysep wu3obpaxenuit Fast Stone | CBo6ogHO pacnpoctpansiemoe [10
ImageViewer

PDF punep Foxit Reader CBobomnO pacupoctpansemoe [10
Menua MIPOUTPHIBATEIIb VLC | CBoboaHo pacnpoctpansemoe [10
mediaplayer

3anuck auckoB Image Burn CBo6oaHO pacnpoctpansemoe [10

DJVU 6pay3ep DjVuBrowser Plug-in CBo0OoaHO pacnipoctpansiemoe [10

[Ipn peanuzanuM JUCHUIUIMHBI C TNPUMEHEHHEM (YaCTHYHBIM ITPUMCHCHUEM )
JTUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHUH UCTIOIB3YOTCS:
e BeOuHapHas miatdopma Zoom (morosop 6/H ot 10.10.2020r.);
e HabOop BeO-cepBucoB MS office365  (OecrutatHoe  I1O i yueOHBIX
3aBeaenwuit https://www.microsoft.com/ru-ru/education/products/office);
e cuctema 3ekTpoHHoro ooyuenus Moodle (cBo6oano pacnpoctpansemoe I10).
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1. eab ocBOCHUSA TMCHUNIMHBI

Lenpto ocBoeHUst yueOHOW aucuuIUIMHbBL «OOIas U HeopraHudecKask XUMHs)
aBisieTcs:  (popMupoBaHHE y CTYJEHTOB KOMIETEHIIMM B o001acTu 0a30BbIX
TEOPETUYECKUX 3HAHUW TIO0 OOmEed M HEOPraHUYeCKOW XHUMHH, BKIIOYAIOIINX
OCHOBHBIC 3aKOHBI, TMOHATHS M 3aKOHOMEPHOCTH B TOBEJICHMM W CBOMCTBax
XUMUYECKUX BEUIECTB U DJIEMEHTOB.

2. Mecto nucunmiiuasbl B crpykrype OITIOII
JucrumiamnHaa oTHOCHTCS K 00s13aTeabHOM yacTu bioka 1.
JucnmruimHa u3yvaercs Ha 1 kypee (1, 2 cemecTpsr).

3. TpynoemkocTh AMCHUILINHBIL: 16 3a4YETHBIX €IMHMII,
576 akageMHUYECKUX YacCOB.

4. Ilnanupyemsbie  pe3yjbTaTbl  O0y4YeHHUsi 1O  JMCHUILIMHE,
COOTHECEHHbIC € IUIAHUPYEMBbIMHM Pe3yJbTATAMHM OCBOCHHUSI 00pa30BaTebLHOM
NPorpaMMbl 1 HHAMKATOPAMHU TOCTHKEHUS] KOMIIEeTEHIIUIA:

OIIK-1.1. 3namv: OCHOBHBIE 3aKOHBl, TEOpWUH, NPHUHLHUIIBI M MpaBHUiIa
TEOPETUYECKNX OCHOB XHWMHHU. Ymems. ONHUCHIBATH CBOWCTBA HEOPTaHUYECKHX
BEILIECTB, UCXOJI U3 UX CTPOCHUA. Bradems.: 3PPEKTUBHO XMMUYECKUM aIlllapaToM,
METOJIaMU ¥ METOAMKaMH, HEOOXOIUMBIMH sl MPOPECCHOHATBHOMN JAEITETFHOCTH.

OIIK-1.2. 3nams. IOAXOMBI K ONPEACIECHUIO, OOBEKTY U MIPEIMETY UCCIIECTOBAHUS
U CTPYKTYPY HEOPTaHUYECKON XMUMHH, TIOHIATHE O CBOMCTBAX XUMUYECKUX HJIEMEHTOB
U HEKOTOPBIX Hamboliee YMOTPeONSIeMBIX COSAMHEHUH. Ymems. OLIEGHUBATH
PEaKIMOHHYIO CIIOCOOHOCTh BEIIECTBA HA OCHOBE TEOPETUUYECKUX TPEACTABICHUN O
CTPOGHHMU  BENIECTBA, PA3IUYHBIX TEOPHM XUMHUYECKUX CBs3el. Braodemy:
MUHUMAaJIbHBIMU HaBbIKaMU OPTaHU3AIMHU U TIPOBEICHUS HAYYHBIX HCCIICIOBAHUMN.

OIIK-1.3. 3uamv: TEOpEeTUYECKUE OCHOBBI TPAAUIIMOHHBIX M HOBBIX Pa3fesioB
XUMHH U CIIOCOOBI UX MCTIONB30BAHMSI IPU PELICHUHM KOHKPETHBIX XUMUYECKUX 3a/1a4.
Ymemsb: TpUMEHATH 3HAHUS E€CTECTBEHHOHAYUYHBIX 3aKOHOB M METOJOB B CBOEH
npo¢eCCUOHATILHON JICSITEIBHOCTH. Biadems HA8bIKAMU: TEOPETUUESCKOTO 0000IICHHUS
HAay4YHOM JIMTEpaTypbl, IUIAHUPOBAHUsS, aHanu3a MW O000OLIEeHUsT pe3yJibTaToB
HKCIIEPUMEHTA.

OIlIK-2.1. 3uams: TexHUKy O0€30MacCHOCTH TMpU paboTe B XUMHUYECKOU
naboparopuu, MpaBWiia XpPaHEHUS W YTWIH3AIMH PEAKTHBOB, MEPBYIO TMOMOIIb MPHU
OTpaBJICHUSAX, OXOrax. Ymems. TIPOBOAUTH JaOOpAaTOpHBIE  HCCIEIOBaHUS
XUMHUYECKUX CBOWMCTB BEIECTB, BBISBIATH 3aKOHOMEPHOCTH B CBOWCTBAaX M CTPOCHUU
BEIIECTB, MPOTHO3UPOBATH CBOMCTBA BEIIECTB, HCXOAsl W3 CTPOCHHs. Brademu:
npueMaMu oOpalieHus ¢ JIabopaTOpHBIM O00OPYOBAaHUEM, PEAKTHBAMH, MPUOOPAMHU;
MeTOoJIaMU 0€30MacCHOr0 OOpaIEHUs C XUMHUUYECKUMH MaTepHalaMu.

OIlIK-2.2. 3namb: METOABI TOJNYYCHHs, HACHTU(DUKAIMN U UCCICIOBAHUS
CBOMCTB HEOPTaHWYECKUX BEIIECTB. YMemsb. MIAHUPOBATH SKCIEPUMEHT Ha OCHOBE
aHaJlM3a JIMTEPAaTypHbIX JaHHBIX. Brademsb: CHOCOOHOCTBIO  CaMOCTOSTEIBHO
COCTaBIISITh TJIAH UCCIICIOBAHMS.

OIIK-3.1. 3namb: CUHTETHYECKHME W AHAIUTUYECKHE METONbl HCCIEAOBaHUS
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(U3UKO-XMMUYECKUX TPOIIECCOB. YMemb. CaMOCTOSITEIbHO padoTaTh ¢ XUMUYECKOMN
amnmaparypo M peakTHUBaMH, pEIIaTh BO3HUKAIOIIME BOIPOCHI, CBS3aHHBIE KakK
C TOCTAaHOBKOW XMMHYECKHX SKCIIEPUMEHTOB, TaK U C TCOPETUUYECKUMH BOIPOCAMH.
Brnaoemv nasvikamu: pabOThl Ha OCHOBHOW ammapaType, NpUMEHsSeMOl B (pu3uKo-
XAUMHYECKHUX HUCCIIEIOBAHUSIX.

OIIK-4.1. 3namo: COJIEp/KaHUE MIPOLIECCOB u CaMOOpraHu3aIuu
U caM0O00Opa30BaHMsl, UX OCOOCHHOCTEN M TEXHOJIOTHEH pean3alluu, UCXO U3 IeNeH
COBEPIIICHCTBOBAHMS TPO(PECCHOHATLHON JEATEIBHOCTH. YMemsb. WCIOIb30BATh
XUMUYECKUE, MATEMaTUYECKUE U UMUTAIMOHHBIE MOJEIIH; ONPEICNIATh BO3MOKHOCTD
pPallMOHAJIBHOTO  HMCIIOJB30BaHUS E€CTECTBEHHOHAYUYHBIX 3aKOHOB B  Pa3JIMYHBIX
00JIacTSIX HAYKU U TEXHUKU. Brademv HA8bIKAMU: KOMILUIEKCHOTO M CPAaBHUTEIBHOTO
aHajM3a coCTaBa, CTPOCHUS U XUMHUUYECKUX CBOMCTB HEOPTaHUYECKUX BEIIECTB.

5. ®opma npoMe;KyTOYHOI aTTeCTAIIMU U ceMecTp (bI) MPOXOKIAEHUS
Ox3amen (1 u 2 ceMecTpsi).

JuciuninHa peanu3yeTrcss YacTUYHO C MNPUMEHEHUEM JIMCTAHIIMOHHBIX
00pa3oBaTEIbHBIX TEXHOJIOTHI.



