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PABOYAS ITPOI'PAMMA

B COOTBeTCTBUH Pl 'OC 2 nokoneHus

Kypca no Beioopy:
«IMoaroroBka k OI'D mo xuUMHU»

O2xrubecoBoit Jlapucer CTaHUCTIAaBOBHEI,
yuumess xumuu
8blCULEU KEATUPDUKAYUOHHOU Kame2opuu,

Ha 2019- 2020 yuebHublii rox



[TosicHuTeIbHASN 3aMHCKa

PaGouas mporpamma Kypca mo BeiOopy mo xumuu aia 9 knacca «Iloaroroska k OI'D no
XHMHH» COCTaBleHa Ha ocHoBe aBTopckoi mporpammbl  O.C.I'aGpwensma. [Iporpamma
cooTBeTCTRYET TpeboBaHHAM K OCBOoeHHIO pesyibraroB OOII OO0 MBOY «CII Ned» r.
Jlecnoropcka U yuedHoMy nnany MBOVY «CIII Nedy r. Jlecnoropeka Ha 2019-2020 yueOHblii
roJL.

PabGouast nporpamma paccunMTaHa Ha |1 yac B Hejemo, 16 yaca B roj.

JlaHHBI Kypc cONpoBOKIaeT y4eOHbIH mpeaMeT «XHMHA» W NpeIHa3HAa4deH A
yyammxcs 9 Kiaacco, BBIOpaBIIMX 3TOT MpeaMeT Ui caadd sk3amena B ¢gopme OI'D. Kype
TAKIKE MOJKET OBITh HCIIOJIB30BaH ISl PACIIMPEHUS W YIIIyOIeH s IPOrpaMM HpearnpoduIbHOro
00y4eHHsI 110 XHMHH U [TOCTPOSHHS HHIMBHYAIBHBIX 00pa30oBaTeIbHbIX TPAaeKTOPHH yualuxcs,
NPOSABISIIOIIMX HHTepec K Hayke. Kypc moctpoen TakuM 00pa3oM, UTO MO3BOJISIET PACHIMPHTL H
VITTyOHTb 3HAHHS y4allliXcs 10 BCEM OCHOBHBIM pa3jenaM LIKOJIBHOIO Kypca XHMHH OCHOBHOMH
LLIKOJIBI, @ TAKIKE JTMKBHAHPOBATH BO3MOXKHbIE podebl. Coaep:kaHue Kypca MpeaHa3sHaueHo 115
OBJAJIEHHs] TEOPETHYECKUM MaTepHaioM M OTPadOTKH IPAKTHYECKMX HABBIKOB pELLEHHUS
3a/1aHMH KOHTPOJIBHO-H3MEPHTEIBHBIX MAaTePHAJIOB.

Ilear Kypea: MOArOTOBHTH YYAlMXCSl K MTOrOBOM arTecTalMd O XMMHH 33 Kypc
OCHOBHOMH 0011e00pa30BaTeIbHOM MIKOJBI, K IMOCTYIUIEHHIO BBINIYCKHHKOB B IpOoduIbHBIE
KJTacchl CpeaIHeH MIKOJBL.

OcHoBHBIE 32124 Kypca:

e 3yuYeHHME HOPMATHBHBIX JIOKYMEHTOB M CTPYKTYPHI 3K3aMEHAI[HOHHOW paboThl M0 XUMHH B
dopme OI'2;

e (pOpPMHUPOBAHHE y yHALIMXCS KYJIBTYPbI BBINOJHEHUS aTTECTAIIMOHHBIX 3aaHHi;

e 3aKperieHHe, CHCTeMaTH3alldsd W pacllMpeHHe XMMHYECKHX 3HaHHH ydalluxcs 1o
OCHOBHBIM pazjieliaM Kypca XUMHH OCHOBHOM LHIKOJIBI,

® pa3BUTHE HABBIKOB CAMOCTOATEIBHON pabOTHI;

e (GopMHpPOBAHHE HABLIKOB AHATMUTHYECCKOH JeATEILHOCTH, MPOTHO3ZHPOBAHHA pe3ybTaTOB
JUISl pa3IMYHBIX BAPHATUBHBIX CUTYALHH;

e pa3BUTHE [103HABATEILHOI'O MHTEpeca, MHTEIEKTyalbHbIX CIIOcOOHOCTEH B IIpolecce
MOMCKA PEIICHHI;

® pa3BUTHE YMEHHH JIOTMYECKH MBICIUThL, BOCIUTAHHE BOJH K TPEOJOJEHHIO TPYAHOCTEH,
TPy A01100HsI U T0OPOCOBECTHOCTH;

® (bOpMI/IpOBaHHE HaBBIKOB HCCHEHOB&TBHBCKOﬁ JEATEIIBHOCTH,

e (opMHpOBaHHE HHIHBHIYAJIBHBIX 00pa30BaTe/IbHBIX MOTpeOHOCTEH B BRIOOpE AalbHEiilero
npoguisi 00yyeHHs B cTapliei wKoe.

[lnanupymble npeaMeTHble Pe3yJbTATHI OCBOEHHH Kypca

[Ipeomemmubie pe3yabmamol 0C60CHUA Kypcd

Tpeboranus k pesynbpraTam ycBOeHHs y4eOHOT0 MaTepHasa no HEOPraHHYECKOH XUMHHU

Yyammuecs 10/IKHbI 3HATD:

- OCHOBHbIE (hOPMBI CYLIECTBOBAHMS XHMHUECKOTO 371eMeHTa (CBOOOIHBLIE aTOMBIL, MPOCThIE
H CJIOJKHBIE BEIIeCTBa),

- OCHOBHBIE CBEJIEHHSI 0 CTPOEHHH ATOMOB 2JIEMEHTOB MaJIbIX IEPHOIOB,

- OCHOBHBIE BHJIBI XHMHYECKOH CBSI3H,

- THIIbI KPUCTAIIHYECKHX PEIIETOK.,

- (pakTOPBI, ONpEAeSIOLIME CKOPOCTh XHMHUECKHX PEAKLHi H COCTOAHUE XMMHYECKOrO
paBHOBECHS,

= THITOJIOTHKO XUMHYCCKHX peaKuHﬁ 1O pa3jIM4YHBIM IIpHU3HAKAaM,

- CYIIHOCTB 3JIEKTPOIHTHYECKOH PEaKIHu,




- Ha3BaHMs, COCTAB, KJIACCH(HUKAUMIO M COCTAB BaKHEHIIMX KJIACCOB HEOPraHMYECKHX
COe/THHEHUH B CBETEC ’3HCKTpOHHTquCKOﬁ JUCCOIIHAaIlluH H C I'IOBMLLHI‘;I OKHCJICHU-
BOCCTAHOBJICHHS,

- 0J10’KEHHE METAJVIOB U HEMETa/NIOB B neproandeckoi cucreme .M. Mennaeneena; obmme
(Gusnyeckne U XUMHYECKHE CBOHCTBA METAZIOB U OCHOBHBIE CIIOCOOBI HX IMOJIYYeHHS; OCHOBHBIE
CBOHCTBA M NPHMEHEHHE BaXKHEHIINX COSIMHEHHH IENIOYHBIX U ILEIOYHO3EMEIbHBIX META/IOB;
QIFOMHHHS; KQUECTBEHHBIE PeaKI[UH Ha BayKHelllllHe KaTHOHB! H aHHOHBL

Yuammuecs: 10/KHbI yMeTh:

[lpuMensaTs craeayrolHe TMOHSTHS: XHMHYECKHH JJIeMEHT, aTOMbl, H30TOIbl, HOHBI,
MOJIEKYJIbI; IPOCTOE M CJI0XHOE BEIIeCTBO; aUIOTPONHs; OTHOCHTENbHAs aTOMHas |
MOJIEKYJIApHAss Macchl, KOJHYECTBA BEILECTBA, MOJSIPHAS Macca, MOJSPHBIH 00BEM, HHCIO
ABorazipo; 371eKTPOOTPHLATEIBHOCTD, CTEIIeHb OKHCIICHHS, OKHCIHTEIbHO-BOCCTAHOBHTEILHBII
npolecc; XHMHYECKas CBA3b, €€ BHAbl M DPA3HOBHJIHOCTH; XUMHYECKas peakuus U ee
KJ1acCU(UKAIMH; CKOPOCTh XUMHUYECKOH peakluu U (BakTopbl ee 3aBHCUMOCTH; 00paTHUMOCTh
XHMHYECKOH peaklMK, XHMHYECKOe PABHOBECHE M YCIOBHS €r0 CMELIEHHS; JIEKTPOTUTHUECKAS
JAMCCOLMALMS, TIHApaTalMs MOJEKYJ1l M HOHOB; HOHBL, MX KIacCH(HKalmsg W CBOMHCTBA;
EKTPOXUMHYECKUH PsUL HANPSUKEHUI METasIoB;

PasbacHaTh CMBIC XHMHYECKHX (OPMYN H ypaBHEHHH; OOBACHATL ACHCTBHE HM3YUCHHbIX
3aKOHOMEPHOCTEH (COXpaHEHHs Macchl BEILECTB [IPU XHMHUYECKHX peaKUMsX); ONpeesTh
CTENEHH OKHCIICHHs aTOMOB XHMHYECKHX JIEMEHTOB 110 (OpMyJiaM HX COSIHMHEHHIA; COCTABIIATh
YPAaBHEHHS  peakUuH, OnpelensTb WX BHI W XapaKTepH30BaTh  OKHUCITHTEIBHO-
BOCCTAHOBHTEIBHEIE  PEaKlMH, ONpeNeNATh [0 cocTaBy  (XUMu4eckum  dopmyam)
NPHHAUIEKHOCTE BEIIECTB K pPa3sJHYHBIM KjlaccaM COGNMHEHHH U XapaKTepH30BaTb HX
XHMHYECKME CBOMCTBA, B TOM 4YHCJIE€ M B CBETe OJJIEKTPOIUTHYECKOH JHCCOIMAINH;
VCTaHABIMBATL TEHETHYECKYIO CBS3b MEXAy KJIaccaMH HEOPraHHYeCKHX COeIMHEHHH H
3aBHCUMOCTh MEJKJLY COCTABOM BEIIECTBA M €0 CBOHCTBAMM;

Obpamartecs ¢ nabopaTopHbIM  0o0OpyHOBaHHMEeM; COOMIOAATH NpPaBUla  TEXHHKH
0e30nacHOCTH; IPOBOAUTE MPOCTBbIE XHMHYECKHE OMNBITHI; HAOMIOJaTh 32 XUMHYECKHUMH
npoueccaMd 4 0QOPMIIATE Pe3yIbTaThl HAOIIOIEHHH;

[Ipon3BoauTL pacueTel MO XHMHYECKHMM (OpMYJlaM M YPaBHEHHSIM C HCIOJB30BAHHEM
H3yYEHHbBIX MOHATHI.

JlaBate OnpejlesieH|ss H [IPHUMEHATDL ClIeYIOUIHe TOHSITHS: CTIaBBl, KOPPO3US METAIOR,
[I€PEXO/IHBIE 37IEMEHTBI, aM(POTEPHOCTD.

XapakTepu30BaTh CBOMCTBA K/IACCOB XHUMHYECKHX JJIEMEHTOB (METANLIOB), IPYIII
XUMHYECKHX OJIEMEHTOB (LIEJOYHBIX M ILIEJOYHO3EMENIbHBIX METAUIOB, TaJIOreHOB) H
BOKHEHINX XHMHYECKHX DJICMCHTOB (&/IIOMHHMs, JKejesa, cepsl, a3ota, docdopa, yriepona u
KPEMHHS) B CBETE U3YUEHHBIX TEOPHIl.

PacnioznaBarh BaykHel1lIHe KATHOHEBI M aHHOHEL

Pemarn pacu€THble 3a1a4d ¢ HCIOIb30BAHUEM H3YyUEHHBIX MOHSATHIA.

TpeboBanns K pesynbraTamM yCBOeHUs Y4eOHOro Marepuana o OpraHuvdecKoil XHMHH

Yyamuecs 10/1KHBI 3HATH:

a) TNpPUYMHBI MHOrooOpasust YIIEepOIHBIX COEIHWHEHHH (M30MEpPHIO); BHIBI CBs3€il
(onMHapHYIO, IBOHHYIO, TpoiHYI0); BakHelliMe (YHKIIMOHAIBHBIE TPYIIBl OPraHHYECKHX
BEIIECTB, HOMEHKJIATyPY OCHOBHBIX IIPEICTaBHTEEH IPYIII OPraHUYecKHX BEIECTR;

0) cTpoeHHe, CBOMCTBA M NMPAaKTHYECKOe 3HAYECHHE METaHa, TaHa, ITHIIEHA, AlETHIICHA,
METaHOJIa, 3TaHOJ1a, TJIMUEPHHA, YKCYCHOH M CTeapHHOBOM KHCIOT; OMOJIOTHYECKH BayKHBIE
BELECTBA: O€JIKH, JKUPbI U YTJIEBOJBL.

Yyammuecs 10/JKHbI YMeTh:

d) pasbACHATH Ha IpUMepax NpHYMHBL MHOrooOpasus OpraHHYECKHX BEIIECTB,
MaTepHaIbHOE €AMHCTBO W B3aHMOCBS3b OPraHHYECKHX BELIECTB, IPHYHHHO- CJIEICTBEHHYIO
3aBUCUMOCTB MEXJY COCTaBOM, CTPOCHHEM, CBOMCTBAMH M TPAKTHUYCCKHM HCIOJIL30BAHMEM
BEILIECTB;

0) Ha3bIBaTh OpraHMYecKHe BEIUEeCTBA [0 MX (OpMylie: MeTaH, JTaH, STH/IEH, aleTH/IEH.
METaHOJ1, 3TaHOJ1, [NTHICPHH, YKCYCHAsA KHCJI0Ta, I71I0K03a, caxapos3a;



B) COCTARJATEL YPABHEHHS XMMHYECKUX PEaKLmil, MONTBEPIKIAIOIINX CBOHCTBA M3Y4YECHHBIX
OpraHHYeCcKHUX BEIIECTB, HX TEHETHYCCKYIO CBA3b,
F) pacriozHaBaTb BayKHEHIIHE opraHqucxue BEIICCTRBA.
@dopMbI KOHTpOIA:
. '1'et<y|_unﬁ KOHTPOJb - MHOI'oBapHaHTHOC p&’}HO_\’pOBHeBOE‘ TeMaTHYCeCKOE H
KOMOMHHPOBaHHOC TCCTHUPOBAHHE,
e  TeMaTHYECKHI - KOHTPOJIbHbIE padOThI;
¢  [IPOMEKYTOYHAs aTTeCTALHsA — HTOTOBas KOHTpo/IbHAs padoTa B (opme TecTa 10 BApHAHTAM
OI'D npouLIbIX JIET H AEMOBEPCHH.

Conep:xanue Kypea no spioopy «Iloarotoka k OI' mo xumum»

Tema 1. BemecTBo (3 yacos)
CrtpoeHHe aTOMOB TepBEIX 20 2JIeMEHTOB MEPHO/IHYECKON CHCTEMbI J.U.Menneneesa.
[lepuoauyecKiii 3aKOH M NMEPHOIUIECKas CHCTEMa XUMHYECKHX 31€MEHTOB J1.1. MeHneneesa.
XUMHUUECKast CBS3b: KOBaJeHTHasl (IOIAPHAS M HEMoIspHAas ), HOHHAS, METAIHIECKas).
BajleHTHOCTE M CTENEeHb OKMC/ICHHSI XUMHYECKHX 2JIEMEHTOB.
[IpocTeie U ¢/10%HBIe BewiecTBa. OCHOBHLIE KIACChl HEOPraHHYECKHUX BELLCCTB. Homenxkinatypa
HEOPraHHYECKUX COEHHEHUH.
3aKOHOMEPHOCTH H3MEHEHHS CBOHCTB DIeMEHTOB M HX COE/IMHEHHI B CBA3H C NOIOKCHHEM B
lleproauyeckoil cucTeMe XUMHUYCCKHX 3JIEMEHTOB.

Tema 2. Xumudeckasi peakuus (4 4acoB)
VeII0BHS M IIPH3HAKH XHMHUYECKHX peakiuii. XUMHYECKHe yPaBHEHH.
Knaccudukarms XUMHIECKHX PEAKIHI MO Pa3THYHBIM MPH3HAKAM.
DNEKTPOIUTLI U HEDNEKTPOIHTEL. KaTHOHEL i aHHOHBL.
DACKTPOIHTHYECKAS JHCCOLMALHS KHCIIOT, UIETOYeH H CONCH (cpeaHHux).
Peakiuu HOHHOTO OOMEHA M YCIIOBHS MX OCYIIECTBJICHHA.
OKHCITHTEIEHO-BOCCTAHOBUTENIBHBIE peaklui. OKUCIUTETb H BOCCTAHOBHTEIIb.

Tema 3. DiieMeHTAPHBIC OCHOBLI HEOPraHHYeCKOH XHMHH. [peacraBiaenus 00
OpraHH4ecKux BeuecTBax (5 yacos)
XHUMHYeCKHe CBOHCTRA NMPOCTBIX BELICCTB: METALJIOB H HEMETAJIIOB.
XUMHYECKHE CBOHCTBA OKCHA0B: OCHOBHBIX, aM()OTEPHBIX, KHCIOTHBIX.
XUMHUECKHEe CBOMCTBA OCHOBAHMH. XUMHYECKHE CBOHCTBA KHCIIOT.
XuMuueckue cBoiicTsa coseii (cpenuux). [lepponauanbHble CBEAEHHs 00 OpraHH4YeCKHX
BEIIECTBAX.
B3auMocCBsi3h pa3THYHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB.

Tema 4. MeToabl IO3HAHUS BEIECTB H XHMUYECKHX SIBJIeHHI. JKCIepUMeHTAIbHbIE
0CHOBBI XUMHH (3 yacoB)
YueThle BeriecTBa M eMec. [IpaBuia GezonacHoit paboThl B IKOILHOMH 1a00paTOpHH.
Pasnenenue cMeceil H OUMCTKA BEIIECTB.
Orpe/iesieHne XapakTepa cpejibl (pacTBOpa KMCJIOT U 1IeI04eH) ¢ TIOMOLIBIO HHIAHKATOPOB.
KaJecTBEeHHbIC PeaKIlMy Ha HOHBI B PACTBOPE H Ha ra3000pasHbIe BEUIECTBA. [Tonyuenue
razoo0pa3HbIX BEIIECTB.
BhIunc/IeHHs MACCOBOH JI0JIH XMMHUYECKOTO 3JIEMEHTa B BEIIECTBE.
BrrapcaeHusl MaccoBOi J10IM pacTBOPEHHOIO BELIeCTBA B pacTBOPE.
BhluMCIeHHE KOJHUECTRA BELLECTBA, MAcChl MM 00beMa BEUICCTBA 110 KOJHYECTBY BCLIECTBA,
Macce WiH 00bEMY OIHOTO U3 peareHTOB HIIH MPOAYKTOB PEAKIIHH.

Tema 5. O6o0mene ¥ MOBTOPEHHE MATEPHAJIA 110 XHMHH 32 KYPC OCHOBHOH HIKOJIBI
(2 uaca)
Tpeunnr-rectupoanue 110 Bapuantam OI'D IPOLLIBIX NET U AEMOBEPCHH.



KaneHaapHO - TEMaTU4ecKoe nnaHWUpoBaHue

Nen/n | naTa Tema 3aHATUN KOPPEKT
1 Crpoenne aroma. CTpoenue 31eKTPOHHBIX 000JI04EK aTOMOB
nepeeix 20 3IEMEHTOB [IEPUOAMYECKON  CHCTEMBI ..
Menneneepa. 1lepHoIuuecKui  3aKOH H NepHOANICCKas
cHcTeMa XMMHUECKHX 3JIEMEHTOB JI.W. Menzeneesa
2 3aKOHOMEPHOCTH ~H3MCHCHHS CBOMCTB 7JIEMEHTOB M HX
COCIMHEHHH B CBsA3W ¢  TOJOKEHMEM B [TepuoauuecKoi
CHCTEME XHMHUECKHUX 2JIEMEHTOB
S pMidecKas CBs3b: KOBATEHTHas (MOApHas H HEIOpHa ),
MOHHaA. METALIHISCKAsN)
XuMuyeckas peaius. YCJIOBHA M TPHSHAKH NpOTeKaH s

XMMHYECKHX peakumit. XUMHUECKHE ypaBHEHHA.
Knaccupukanus  XUMHICCKHX peakimii M0  pasMYHBIM
MpU3HAKAM

DIeKTPOIUTBl U HEMICKTPOJIHMTDL. KartuoHsl W QHHOHBI
JNeKTPOJIMTHYECKAs AHCCONHAlNd KUCIOT, mesiouel U cone
(cpennnx). Peakuun HOHHOTO obMeHa H YCJIOBHA HX
OCYILECTBICHHUS J
OKHCJIATEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIUN
YpoK — ynpaKHEHHE. O6o6meHe U cucTeMaTH3alus 3HaHUI
no teme « XHMHUYECKHE peaKkiuuu»
OCHOBHbIE KJ1acChl HEOPraHHYCCKHX BCLICCTB. HomeHKnarypa
HeopraHHYeCKHX coeqMHeHME ~ XMMHUYeCKHE  CBOFCTBA
IPOCTBIX BEILECTB. B
XHUMUUCCKHEe CBOHCTBA OCHOBaHMH. XuMHUUIecKHe CBOMCTBA
KUCTOT
XyMHUUYecKkue — CBOHCTBA coneit  (cpennix).B3anMoCBsi3b
pa3IMyHBIX KIACCOB HEOPraHUUECKNX BEILECCTB
[lepBoHaydaibHbIe CBE/ICHUA 00 OpraHH4EeCKHX BEIIECTBAX.
KoHTpOJBHOE Tecmpoaai{ue No2 no TeMe «DIeMEHTapHBIC
OCHOBbI ~ HEOPTaHHUECKOH — XHMUH. [peacraieHne 00
OpraHuvecK1X BEIIECTBAXY
[Ipapuia Ge30nacHoM paboThI B LIKOJIBHOH nabopaTopHu. T
JlaGopaTopHast mocysna 1 oGopymoBanue. Pasaencune cMecei
Y OUMCTKA BEIIECTB.
14 OmnpeneneHne Xapakrepa  Cpeibl (pacTBOpa KHCJIOT H
menoyei) ¢ MOMOIIBIO  HHIHKATOPOB. KauecTBEHHBIC
peaklMu Ha HMOHBl B PAacTBOPC (xmopua-, cyabdar-,
kapOOHAT-HOHBL, HOH aMMoHMs) H Ha Tra3o00pasHbIe
BEILIECTBA.

15 Ofo01IeHHe U cHCTeMaTH3aluA sqaHuil mo TeMe «MeTozIbl
MO3HAHUS BELIECTB H XUMHUECKUX SBJICHHH.
3KCI‘I€pHMCHTaﬂbeIe OCHOBBI XUMHH»

e e

16 TpeHHHT-TECTHPOBAHHE M0 BAPHAHTAM OI'D mpoluibiX JIET |
1 JEMOBEPCHUI

17 . [TpomeskyTOuHAas aTTeCTalHA




