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HOsACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma Kypca «XHMHA» COCTABIEHA HA OCHOBE:
1. @3 «O6 obpazoBanuu B Poccuiickoit @enepanuu» ot 29.12.2012r. Ne 273-03
2. llpukaza MpunucrepctBa oOpasoBanus u Hayku PO «O0 yTBepXIeHUH (QenepalbHOro
roCyJapCTBEHHOr0 00pa30BaTeIbHOTO CTaHAapTa cpeaHero oomero oopasoBanusa» oT 17.05.2012 Ne 413
(c u3meHeHusiMu, BHeceHHBbIMU [Iprka3zom MunncrepcTBa 06pazoBanus U Hayku Poccuiickoit @enepanuu
oT 31.12.2015 . Ne 1578, o1 29.06.2017 . Ne 613);
3. Vue6noro mrana MOV «I1O Ne2» r. SIcHoropcka

[Iporpamma paspaborana Ha ocHoBe IIpumepHOil mporpammsel cpegHero oOmero oOpa3oBaHHUSA
(6a3oBrIit ypoBens) u mporpammsl .E. Pynzutuca, @.I". @enpamana «Xumus 10 — 11 kmacesr» Mocksa,
«IIpocermeHue».
Hacrosimast nporpamma coctapiena juist yuammxest 10—11 xmaccos.

N3ydenne XxuMuu B cTapinei mkose Ha 6a30BOM YpOBHE HAIPaBIEHO:

e Ha OCBOCHHE 3HAHUH O XMMHYECKOH COCTaBIIAIONIEH €CTeCTBEHHO-HAay4YHOH KapTUHBI MHpa, O
BOXHEHINX XUMHUYECKUX MOHATHUSX, 3aKOHAX U TEOPHUSIX;

e Ha OBJIQJICHUE YMEHUSMHU IPHUMEHSTH MOJTY4YECHHBIE 3HAHUS Ui OOBSICHEHHS pPa3HOOOpa3HBIX
XUMHYECKUX SIBIICHUM U CBOMCTB BEIECTB, Ul OLIEHKH POJU XUMHHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHH U MOJTYYEHUH HOBBIX MaTE€PHAJIOB;

e Ha pa3BUTHE IIO3HABATEIHHBIX HHTEPECOB M HHTE/UICKTYAIBHBIX CIIOCOOHOCTEH B IIpOIlecCe
CaMOCTOSITEIILHOTO NIPHOOPETEHUST XUMHYECKUX 3HAHUI C UCIOJIH30BAHUEM Pa3IMYHBIX HCTOYHHUKOB
HH(POPMAIIUH, B TOM YHCIIE KOMIIBIOTEPHBIX;

e Ha BOCIIUTaHUE yOEKICHHOCTH B IO3UTHBHON POJIM XHMHHU B JKU3HH COBPEMEHHOTO OOIIECTBa,
HEOOXOMMOCTH XUMHUYECKH IPaMOTHOI'O OTHOIIIEHHUS K CBOEMY 3J0POBBIO M OKPYIKaIOIIeH cperie;

e Ha IPUMEHEHHE MOTYYCHHBIX 3HAHUM U yMEHHH N7 6€301MacHOT0 MUCIOJIb30BaHUS BEIIECTB H
MaTepUasioB B OBITY, CEIBCKOM XO3SIMCTBE M Ha IPOU3BOJICTBE, [UIS PEIICHUS MPAKTUIECKUX 3a/a4 B
[IOBCEIHEBHOM JKU3HU, UL NPENYNPEXKICHUS SIBICHUH, HAHOCSIIUX BpeJ 3JA0POBHIO UelOBeKa H
OKpY>Karollen cpere.

Jlannas mporpaMma IpexycMaTpuBaeT (OPMHPOBAHHE Yy ydalIUXcs OOIIeydeOHBIX YMEHHU H
HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB AEATEIHHOCTH M KIFOYEBBIX KOMIIETCHIIMA. B 3TOM HampaBiieHUH
[IPHOPUTETaMH I y4EOHOIrO IpeaMeTa «XHUMHS» B cTaplied IKoje Ha 0a30BOM YPOBHE SBJISIOTCS:
YMEHHE CaMOCTOSTEIbHO M MOTUBUPOBAHHO OPraHU30BEIBAaTh CBOKO MIO3HABATEIBHYIO IEATEIHHOCTD (OT
IIOCTAaHOBKH II€JIM JI0 TOJIy4E€HHS U OLEHKH pe3yJbTaTa); ONpelesieHHEe CYIIHOCTHBIX XapaKTePHUCTHK
U3y4aeMoro o0beKTa; yMEHUE Pa3BepHYTO OOOCHOBEIBATH CYXKICHHSI, TaBaTh ONPEICIICHUS, IIPHBOTUTH
JIOKa3aTeNIbCTBA; OLICHUBAHUE U KOPPEKTHPOBKA CBOETO IMOBEJICHHUS B OKPYKAIOIIEH cpe/ie; BHITIOTHEHHE
B IIPAKTHYECKOH JESATEIPHOCTH U B TOBCEHEBHOM )XKU3HH dKOJIOTHYECKUX TpeOOBaHUH; UCIIOIE30BAHUE
MYJIBTUMEIMHHBIX PECYPCOB M KOMIIBIOTEPHBIX TEXHOJIOTUH JIJIs1 00pabOTKH, TIepeiadn, CHCTEMAaTH3allHH
uHpopManuy, co3maHus 0a3 NaHHBIX, IPE3CHTAIlMH PE3yJbTATOB IMO3HABATEIBHOW M IPAKTHUYECKOM
NEATEIBHOCTH.

B xypce 10 kiacca uzydaercs opraHudeckas XMMHs, TEOPETUUECKYIO OCHOBY KOTOPOH COCTaBIISIOT
COBpEMEHHAasi TEOPHUS CTPOCHMSI OPTaHUYECKUX COEAMHEHUMU, MMOKA3hIBAIOIIAs €IUHCTBO XMMUYECKOTO,
3JIEKTPOHHOI'O U MPOCTPAHCTBEHHOTO CTPOEHUS, SBJICHHS TOMOJIOTHH M M30MEPHH, KiIaccu(uKaius u
HOMEHKJIaTypa OpraHMYeCKUX coeAuHeHHid. Bech Kypc opraHmyeckoil XMMHH TpPOHH3aH Heeit
3aBHCHMOCTH CBOMCTB BEIIECTB OT COCTaBa M HUX CTPOEHHS, OT XapakTepa (QYHKIHOHATBHBIX TPYIII,
a TaKkkKe TeHETHMYECKHUX CBS3€H MeXIy KiaccaMd OpraHH4YecKHUX COeOuHeHHil. B mgaHHOM Kypce
coJlep)KaTcsl BaKHEHIIME CBeleHUS OO0 OTAENBHBIX BEIIECTBAX M CHHTETHYECKHX MaTepualax, o
JIEKapCTBEHHBIX ITpenapaTax, CIOCOOCTBYIOIIUX (OPMHPOBAHUIO 3J0POBOr0 oOpasa XHU3HHM M 0OIei
KYJIbTYpBI 4eoBeKa. Beaymas posib B pacKpBITHH COAep)KaHus Kypca XuMuH 11 kimacca IpUHAATIEKUT
SIIEKTPOHHON TEOpHH, MEPHOJMYECKOMY 3aKOHY W CHCTEME XUMHYECKHX JJIEMEHTOB Kak Hambosee
OOIIMM HAay4YHBIM OCHOBAM XMMHH.

B maHHOM Kypce cHCTeMaTH3HpyIOTcs, 0000ImaroTcs U yriryOsioTcs 3HaHHUS O paHee HM3yYEeHHBIX
TEOPHSIX U 3aKOHAX XUMHYECKOH HAayKH, XUMHUYECKHX IIpOIeccax U MPOU3BOACTBaX. B 3ToM yuammumcs
[IOMOTAIOT pa3IMYHbIE HATJSIIHBIE CXEMBI M TAOIMIIBI, KOTOPBIE IT03BOJISIOT BBIIEIUTH CaMOe IIaBHOE,
camoe CyIIECTBEHHOE.

ConeprkaHue STHX pa3/IeiioB XUMHUHU PACKPHIBAETCS BO B3aUMOCBSA3H OPraHMYECKUX M HEOPraHMYECKUX

BCIICCTB.




Ocoboe BHHMaHHE YACICHO XHMHUYECKOMY OJKCIIEPHMEHTY, KOTODPBIA SBISETCS OCHOBOM
(bOpMI/IpOBaHI/ISI TCOPETUYCCKUX 3HaHui. B KOHII€ KypCa BBIACIICHBI TPH IIPAKTHYCCKHUX 3aHATHA
00001aroIero Xapakrepa: peleHHe SKCIIEPIMEHTANBHBIX 3aa4 110 OPraHHYeCKOW W HEOPraHUYECKOH
XHMHH, NIOJTy4eHUE, COOUpaHUe U PaclO3HaBaHHUE I'a30B.

Peaymmsanuss paboded IporpaMMbl OCYLIECTBIsSeTCS B O4YHOM (opme. IIpd BO3HHKHOBEHHH
HE0OXO0JMMOCTH BO3MOXKHA peau3anus paboyeil IporpaMMbl ¢ IPUMEHEHHEM 3JIEKTPOHHOTO 00YYEeHHS U
MCIIOJIb30BAHUEM [IMCTAHI[MOHHLIX 00pa30BaTENbHBIX TEXHOJIOTHH, BKIIOYAs MPOBEICHHE 3aHATHH B
¢opmare Buneoxondepennceasu (BKC) cormacuo ITucemy Mumnmcrepctsa mpocsemenus P® ot
12.10.2020 Ne I'/JI-1736/03 "O pexoMeHIALHSX [0 UCIIOIB30BAHUIO HH()OPMAIMOHHBIX TEXHOJIOTHI".

B cootsercTuu ¢ [Incemom Munnctepersa npocseuienus PO ot 9 oxrsa6psa 2020 r. Ne I'1-1730/03 “O
PeKOMEH/IALUSIX 110 KOPPEKTHPOBKE 00pa30BaTENbHBIX IPOrpaMM” B HEPHO]] UPE3BBIYAHHBIX CHTYAIUH,
HeOJNaronpUATHBIX IIOTONHBIX YCJIOBHH, BBEIEHHS KAPaHTHHHBIX MEPONpHATHH II0 3a60JIeBaeMOCTH
rpummom, OPBU u npyruM HH(EKIHOHHBIM 3a00JI€BaHUSM, IIPETIO[aBaHKE YU4eOHOTO IIpeaMeTa « XUMUS»
OCYIIECTBIIACTCS C HMCIOJIB30BAHUEM JMCTaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUM M 3JIEKTPOHHOTO
o0y4YeHHs.

COJEPKXAHUE

10 xnace
Tema 1. TeopeTn4yecKkue 0CHOBBI OPraHHYeCKOH XUMHH
DopMHpPOBaHHE OPraHUYECKOH XMMHUHM KaK HayKu. Teopus CTPOEHHs OpraHHYecKHX COEeINHEHHIT
A. M. bytneposa. Yrieponusiii ckener. Pagukaisl, hyHKIHOHAIBHEIE TPYIITBL | OMOIOrHYECKHIA PSI.
I'omonoru. CtpyktypHas u3omepus. Homenknarypa.
ONIeKTpOHHAs] IpPUPOJAa XHUMHYECKHX CBS3ed B  OPraHHMYECKUX
coenuHeHusx. Knaccupukanus opraHiuecKux coeuHEH .
HMemoncrpanuu. OGpasipl OpraHMYECKUX BEINECTB M MAarepuaioB. Mojean MoeKyn
OpraHHYECKUX BEUIECTB. PaCTBOPUMOCTL OPraHHYECKHX BEIIECTB B BOJIE i HEBOIHBIX PACTBOPHUTENISX.
[InaBienue, 00yriIMBaHUE U TOPEHHE OPraHHYECKHUX BEIIECTB.

YI'JIEBOAOPOAbI
Tema 2. IIpenenbHbIE YI1eBOAOPOAbI (AJTKAHBI)

Crpoenne anxanoB. ['omomormueckumii psin. Homenknarypa u wusomepus. ®usmdueckue u
XMMHYECKHE CBOMCTBA ankaHOB. Peakuus 3amerenus. [lonydenre u npuMeHenue ankanos. IloasTre
0 IMKJIOAJIKaHAX.

Hemoncrpanun. B3psiB cmecn Metana ¢ Bo3ayxoM. OTHOIIECHHE alKaHOB K KHCIIOTaM,
II1€JI09aM, PacTBOPY II€pMaHra- HaTa Kajaus U OpOMHOM BOJIE.

JlaGopaTopHbie ONBITHI. Nzrorosnenue Mozeneit MOJIEKYJT YTJIEBOJIOPOIOB

UTaJIOTEHOIIPOU3BOTHBIX.

Pacuernrle 3amayn. HaxoxxzneHne MosieKy SIpHOM (HOPMYIIBI OPraHHYECKOTO COEAMHEHHS I10

Macce(00beMy) MPOAYKTOB CrOPaHUS.
Tema 3. HenpenebHble YIJIeBOI0OPOIbI

Ankensl. CtpoeHue ankeHoB. ['omonormyeckuit psn. Homenknarypa. M3omepus: yriepomHo#i
LENH, IIOJ0XEHUs KpPaTHOM CBSI3H, yuc-, mpaxc-u3oMepus. XHUMHUYECKHE CBOMCTBA: peakIliu
OKHCJICHUS, IPUCOECTUHEHMS], ToIuMepu3anuu. [IpuMeneHne alkeHoB.

Anxanuensl. Ctpoenue. CBoiicTBa, mpuMeHeHHe. [IpUpoIHbIH KayqyK.

Anxusbl. CrpoeHue anertwieHa. [omomorm u wu3omepsl. HomeHkimarypa. ®Pusuyeckue u
XUMHYECKUE CBOMCTBA. Peakium npucoenunenus u 3amenienus. [[pumenenue.

JdemoncTpanuu. IlonydeHue aneruneHa kapOuaHbIM criocoOoM. B3aumoneicTBue areTuieHa c
pacTBOpOM IlepMaHraHaTta Kajaus u OpoMHO# Bonoi. ['openue anerunena. PaznosxeHue kaydyka pu
HarpeBaHUH M UCIIBITaHUE NIPOIYKTOB Pa3JI0KECHHS.

[Tpaktuueckas padora. [lonyueHne 3TUIeHa U H3YUYEHHE €T0 CBOMCTB.

Tema 4. ApomaTuieckue yrijeBoaopoabl (apeHbl)

Apensl. Ctpoenue 6enzona. M3omepust u HomeHknaTypa. Ousnueckue ¥ XUMHYECKUE CBOMCTBA

6enzona. 'omonorun Oenzona. ['eHeTHyeckas CBA3b apOMATHYECKHX YTJIEBOJOPOIOB C JPYTHMHU

KJIaCCaMHUYTJICBOJOPOI0B.




HMemoncrpanuu. beH3on kak pacTBopHTeNb, roperue OeHzona. OTHomeHue OeH3ona K OpoMHOM
BOJIE M pacTBOpY NepMaHranara kanus. OKucIeHre ToIyoa.
Tema 5. IlpupoaHbie HCTOYHUKH YIJIEBOIOPOI0OB
ITpuponnsni ras. Hegts u Hedrenpoayxrsl. dusndeckue cBoiictBa. CriocoObl mepepaboTKu HEPTH.
HemoncTpanuy. O3HaKOMIIEHHE ¢ 00pa3naMy IPOIYKTOB HedTenepepaboTKH.

KHCJIIOPOACOJAEPXKXAIIIUE OPTAHUYECKUE COEIUHEHUS
Tema 6. Ciupthl ¥ heHOIBI
OnnoaroMHble IpefienbHBIE CIUPTEL. CTpoeHHe MOJeKys, GyHKIHOHalbHas rpymma. Bomopomnas
cBs3b. M3omepus u HOMeHKIaTypa. CBoiicTBa MeraHona (9TaHo&a), IOJNYYEeHHE W [PUMEHEHHE.
dusnonoruyeckoe AeHCTBHE CIIUPTOB HA OPraHH3M YeJI0BEKA.
MHuoroaroMHbIe CIMPTEL. DTUIEHIIUKOb, MHnepuH. CBOWCTBA, IPUMEHEHHE.
®enonbl. CTpoeHne MoneKynsl ¢eHona. BsamMHOe BIMSHHE aTOMOB B MOJIEKYJE Ha IIPUMEPE
Monekynsl (enona. CpoifctBa. TokcmuHOCcTh (eHONAa u ero coemuHenuil. [Ipumenenue ¢eHona.
I'eneTnyeckas cBA3b CHHPTOB U (peHOIIA C YTIIEBOAOPOIaMH.
Hemoncrpauun. B3aumoneiicteue denoma ¢ GpoMHOM BOIOM W pacTBOPOM T'HAPOKCHIA HATPHSL
PactBopenue riuneprHa B Boje. Peaxnus rimmnepuna ¢ ruapoxcugom meau(TD).
PacuerHble 3aaui. PacueTsl 0 XMMUYECKHM yPaBHEHHAM MPH YCIOBHH, UTO OJHO H3 PEarHpyOLIUX
BEIIECTB JJaHO B U30BITKE.
Tema 7. AibIeruapl, KETOHbI, KAp00JIOBbIE KHCIOTHI
Anpperunpl. Kemonei. Ctpoenne Monekyn. @yHKIMOHAIBHAS rpymnmna. V3oMepust ¥ HOMEHKIATYpa.
@opMabIeru]l U aleTalbJerH: CBOMCTBA, NOJNyYeHHEe W NPHUMEHEHHUE. Ayemon — npedcmagumens
kemonos. Ilpumenenue.
OnHococraBHbIe MpeenbHBIE KApOOHOBBIE KUCIOTEL. CTpoeHne MoseKyl. DyHKIMOHATBHAS TPYIINA.
W3omepus u HomeHKnaTypa. CBoicTBa KapOOHOBBIX KHCIIOT. [IpuMeHeHue.
Kpatkue cBeieHHs 0 HeNpeeIbHBIX KapOOHOBBIX KHUCIIOTaX.
['eneTnyeckas cBA3b KapOOHOBBIX KUCIIOT C JPYTUMH KJIaCCAMU OPTaHUYECKUX COETHHEHHIH.
HMemoncrpauuu. [Toryyenne sTaHansd OKHCICHHEM 3TaHoa. B3aumoelicTBre MeTanans (3TaHas) ¢
aMMHa4HBIM PacTBOpOM okcuia cepedpa(l) u ruapoxcuna Menu(Il). PactBopenue B aneToHe pasau4HbIX
OpraHUYECKUX BEIIECTB.
IIpakrnyeckas pabora. Pemenne dKCIEpPHMEHTANBHBIX 33ad HAa PACIO3HABAHHME OPraHUYECKUX
BEIIECTB.
Pacuernrle 3amaun. OmpezeneHne MaccoBOM MM 0OBEMHOM JOJIM BBIXOJA IPOLYKTa PEAKIHH OT
TEOPETHYECKHA BO3MOXKHOTO.
Tema 8. Kupbl. YriieBoabl
Kupel. Haxoxxnenue B npupone. Coiictea. [Ipumenenue.
Moiowue cpedcmea. Ilpasuna besonacnozo obpawenus co cpedcmeamu Gblmo6o XUMu.
I'moxo3a. Crtpoenne wmonekynsl. CoiictBa rmoko3sl. Ilpumenenue. Caxaposza. CBsoiicTsa,
MpUMEHEHHE.
Kpaxman u nemmosno3a — NpencTaBUTEIH MPHUPOAHBIX IOJIMMEPOB. Peakius MOJMKOHICHCAIUH.
Ddusnueckue ¥ XUMHYecKHe cBoiicTBa. Haxoxnenue B npupome. [lpumeHenne. AnieTaTHOE BOJOKHO.
JleMoHCTpanuu. PacTBOpUMOCTh JKHPOB, 10KAa3aTeIbCTBO UX HENPENEIbHOTO XapakTepa, OMbLIEHHE
xupoB. CpaBHEHHE CBOMCTB MbLIa 1 CHHTETHYECKHUX MOIOIIMX CPEJICTB.
BzaumopelicTBue rimoko3s! ¢ ruapokcunom Menu(I1). BzaumopaeiicTBre ITIOKO35I ¢ aMMHAYHEIM
pactBopoM okcuaa cepedbpa(l).
BsanmogeiicTBie caxapo3sl € THIAPOKCHIOM KaiblMs. B3auMomeicTBHe KpaxMmaiga C HOJIOM.
I'maponns xpaxmana. O3HaKOMIIEHHE ¢ 00pa3liaMy IPHPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH.
IIpakTHyeckas pabora. PelneHne sKcliepIMEeHTAIBHBIX 33/1a4 HA [TOJIyYeHHE H pacliO3HABaHHE
OpraHUYECKUX BEIECTB.

A3OTCOJAEPXAIIIME OPTAHUYECKHUE COEAUHEHUSA
Tema 9. AMHHBI H aMHHOKHCJIOTHI
Awmunsl. CTpoeHne MoneKysl. AMuHorpynmna. @uznyeckue ¥ XUMUYECKHE CBOHCTBA. AHIINH.
CaoiicTBa, MpUMEHEHHE.
AmuHOokuCIOTEL. M3omepuss u HomeHwiatypa. CBoiicTBa. AMHHOKHCIOTBI Kak aM{QOTepHbIE
opraHuyeckue coeuHeHus. IIpumenenue.
Tema 10. benkn '




benxku — mnpuponnsie nomumepbsl. CoctaB M cTpoeHHe. Du3MyecKHe U XUMHUYECKHE CBOMCTBA.
[TpeBpamenue OeNKOB B Opranu3Me. Y ClIEXH B U3YUECHUH U CHHTE3€ OEJIKOB.

XuMus ¥ 310poBbe 4YenoBeka. JlexkapcTpa. 1IpoGiiemsl, cBS3aHHBIE C MPUMEHEHHUEM JIEKaPCTBEHHBIX
IIpenaparos.

Memoncrpanun. Okpacka TKaHM aHWIMHOBBIM  KpacurenaeM. JlOKa3aTelbCTBO  HAIUYHS
(QyHKIMOHATBHBIX TPYNII B PacTBOpax aMHUHOKHCIOT. LIBeTHble peakuuu Ha Genku (6MypeToBas H
KCaHTOIIPOTEHHOBAsI PEaKIUH).

BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

Tema 11. CHHTeTHYECKHE IOJTHMEPBI
IlonsTHE O BBICOKOMOJICKYJSIDHBIX ~COCIHHEHHSIX. [loNuMepsl, IOdydYaeMble B  PEaKIHsIX

nomuMepusanus. Ctpoenne Monekyil. [lomastunen. [lomunpomnuien. enongopmanvoezuonsie cmonvi.

Cunrernueckue kaydyku. CTpoeHHe, CBOUCTBA, IOJIyYEHHE U IIPUMEHEHHUE.
Cunretnyeckue BonokHa. Kanpos. JlaBcaH.
Hemonctpanun. O6pa3ie! ImIacTMace, CHHTETHYECKUX KaydyKOB M CHHTETHYECKHUX BOJIOKOH.
ITpaxTtuyeckas pabota. Pacrio3HaBaHUE IIIaCTMACC M BOJIOKOH.

11 kaace

TEOPETUYECKHWE OCHOBBI XUMHUHA
Tema 1. BaxxHelmue XHMHYeCKHE MOHITHS ¥ 3aKOHbI
AtoM. Xumuueckuii sneMenT. M3otonbl. [IpocTeie u ClI0XKHBIE BEIECTBA.
3aKOH COXPaHEHHS MACChI BEUIECTB, 3aKOH COXPAHEHUs U MPEBPALIEHHS SHEPTHU IIPU XHMHUYECKHX
peak1usX, 3aKOH MOCTOSHCTBA COCTaBa. BemecTBa MOIEKyIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS.
Tema 2. IlepuoanvecKkuii 3aK0H M IEPHOANYECKAs] CHCTEMA XUMHYecKHX 31emenToB JI. . MenneneeBa
HA OCHOBE YYEHHS 0 CTPOEHHH aTOMOB
ATOMHBIE OpOUTAIH, S-, P-, d- 1 f-31eKTpOHBL. OcobenHocmu pasmewenus 21eKkmponoe no opoUMAanIm
6 amomax manelx u Oonvbuiux nepuooos. Censb NepuoOOUHecKo20 3aKOHA U NePUOOUYECKOll CUCTHEMbL
XUMUYECKUX 2NeMeHmo8 ¢ meopuet cmpoeHus amomog. KOpOTKHH M AJHHHBIA BapHaHTHI TaOJIHI[bI
XHUMHYECKHX OJIEMEHTOB. IloJI0JKeHHE B NEPUOJMYECKOW CHCTEME XHMHYECKMX »3ieMeHToB JI. U.
Menneneesa BoJopoJa, JAaHTAHOUIOB, aKTHHOUIOB U HCKYCCTBEHHO ITOJYYEHHBIX 31€MEHTOB.
BaneHTHOCTh U BaJIeHTHBIE BO3MOXHOCTH aTOMOB.
Tema 3. CTpoeHHe BemecTBa
Xumuueckas ca3b. Monnas cBsa3s. Katnonst u annonst. KoBanenTHas HemosspHas CBS3b.
KoBanenTHas monspHas cBs3b. DIEKTPOOTpULATENLHOCTE. CTeneHb OKUCIeHHA. MeTa/uTinyecKas CBS3b.
Bonopoanas cBa3s. [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKY)I HEOPIraHHYECKUX U OPTaHMYECKHX BEIECTB.
THIBI KpHCTATTHYECKUX PEIIETOK B CBOMCTBA BEIIECTB.
[TprynHbE MBOro0Opa3Ks BEMIECTB: H30MEPHsL, TOMOJIOTHSI, AIUIOTPOIIHS, U30OMONUAL.
Hucnepcusie cucrembl. Mctunable pacTBOpbl. CIOCOOBI BBIPKEHHS KOHIEHTPAIMH PAaCTBOPOB:
MaccoBast 10JIsl paCTBOPEHHOI'O BEIIECTBA, MOJIsIpHasi KOHLeHTpanus. Koyutonaasle pacTBOPEL. 30114,eu.

MemoncTpamuu. MoJel HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METAUIMYECKUX KPHUCTATIMIECKHX
pemeTok. Oddext Turmams. Monenn MOIEKyT H30MEPOB, TOMOJIOTOB.

JIabopaTopHuble onbIThI. [IpuroToBIeHHe PaCTBOPOB 3aJaHHOM MOJISIPHOM KOHIIEHTPALMH.

Pacyernbie 3axa4un. Beraycienre Macchl (KOIHYeCTBa BEIECTBA, 00BeMa) IPOAYKTA PEAKIHH, ECITH
JUISL €r0 IOJIYYEHHUs JaH pacTBOP C OIpPENEICHHOM MacCOBOM JOJIEH HCXOIHOI0 BEIECTRA.

Tema 4. XuMu4yeckne peakmuu

Knaccuduxanysa XMMHYECKHUX peaKIiii B HEOPraHUIECKON U OPraHu9eCcKOM XUMHH.

CKopocTh peakIMM, €€ 3aBHCHMOCTh OT pa3ld4HbIX (akropoB. Karanmm3 U Karaim3aTOpBL
OGpaTtumocTs peakiuil. XuMHu4yeckoe paBHOBecHe. CMeIeHre paBHOBECHS IO JEHCTBUEM pa3IMYHBIX
daxtopos. [Ipunmun Jle [llatense. [Ipor3BOACTBO CEPHOM KMCIOTHI KOHTAKTHBIM CIIOCOOOM.

OnexrponuTHyeckas auccormanus. CuiapHble U cimabble 3nekTpoiauThl. Cpea BOAHBIX PacTBOPOB:
KHCJIas, HEWTpabHasd, menounas. Bomoponusrit mokasarens (pH) pactBopa.

HemoncTpanuu. 3aBHCHMOCTh CKOPOCTH PEaKIMH OT KOHIEHTPALHH M TEMICPaTypbl. PasioxeHune
[IEPOKCHIa BOJIOpOJa B IPUCYTCTBHM KaTanu3aropa. OmpeneneHHe cpeabl pacTBOpa € ITOMOIIBIO
YHHUBEPCAIBHOTO HHMKATOPA.

JlaGopaTopHrle onbIThl. [IpoBeneHne peaknuii HOHHOrO OOMEHA Ul XApaKTEPUCTHKH CBOMCTB
3JIEKTPOJIUTOB.




HEOPI'AHUYECKAS XUMMUSA

Tema 5. MeTaJLiibl
TTonoxeHne METAIIOB B HepI/IOI[PIquKOﬁ CUCTEMEC XUMHUYCCKUX 3JICMCHTOB I[ . MeH}leHeeBa. Oﬁmne

CBOMCTBA METAJLIOB. DJEKTPOXHMHUECKUHM psl HampspkeHud metamwtoB. OOmmue crmocoObl MOTydeHUs
METAJUIOB. DJIEKTPOJIM3 PacCTBOPOB U paciuiaBoB. [loHsTre o koppo3un MetamnoB. CocoObl, 3alIUTH OT
KOPpO3HUH.

O0630p METaIOB IIaBHBIX MOATPYMI (A-TpyTI) NEPHOIUIECKOW CHCTEMbBI XUMHUECKHX JIEMEHTOB.

0630p MeTaIO0B MOOOYHEBIX moArpymil, (b-rpymm) mepuoanyeckoi CHCTEMBI XUMHYECKHX 3JIEMEHTOB
(Menb, IUHK, JKEJIE30).

Oxcuapl ¥ THAPOKCH/IBI METAIIIOB.

JdemoncTpanun. O3HakomyieHHE ¢ oOpaslaMud METaNIOB UM HX COelMHEHuH. BiammoneicTsue

IIEJIOYHBIX U IIEIOYHO3EMENbHBIX METANIOB C BOJOH. B3anMopelicTBue Meu ¢ KHCIOPOJOM U CEpoOH.
Onektposu3 pactBopa xiopuaa Meau(I1). OnbITel MO KOPPO3UH METAIIOB U 3ALIUTE OT HEE.
JlabopaTopHbIe onbITHI. B3aumoneiicTBHE LIMHKA U JKele3a C pacTBOpaMH KHCIIOT K IIEJIOYeH.
3HaKOMCTBO ¢ 00pa3liaMu METaUIOB B BX pyaamu (paboTta ¢ KOJIEKITUIMHE).
PacuerHple 3amaun. PacueTsl Mo XMMHYECKUM YpPaBHEHHSM, CBS3aHHBIE C MacCOBOM JI0JIel BBIXOJIa
MIPOJYKTa PEAKIIHH OT TECOPETHIECCKHA BO3ZMOXKHOTO.

Tema 6. HemeTalJIbI
O630p cBoiCTB HeMeTAIOB. OKHUCIUTENbHO-BOCCTAHOBUTENFHBIE CBOMCTBA TUIIMYHBIX HEMETAJLIOB.

Oxcupl HEeMETaUIOB U KHCIIOPOICOAEprKaliie KUCIOThl. BogopoiHbIe coeIMHEHUSI HEMETAILIOB.
HemoncTpanuu. O3HakomieHue ¢ obpasnamu HemeTauioB. OOpa3nbl OKCHI0B HEMETAIIIOB U
KHCIIOPOJICOIEpIKaIMX KUCIOT. ['openue cepsl, pocdopa, xkene3a, MarHus B KHCIOPOIE.
JlabopaTopHble OMBITHL. 3HAKOMCTBO C OOpa3laMd HEMETaUIOB M UX MPHPOJHBIMH COEIHHEHUSIMU
(paborta ¢ komutekuusiMu). PacriozHaBanue XJI0pHaOB, CyIbpaToB, KapOOHATOB.
IIpakTH4yeckas padora. Pelnenue Ka4eCTBEHHBIX M PACUETHBIX 3aad.
Tema 7. I'eneTH4ecKasi cBSI3b HEOPraHUYeCKHX H OpraHu4ecKux semecTs. IIpakTukym
I'enetudeckast CBSI3b HEOPraHUUECKUX U OPTaHUYECKUX BEIIECTB.
[IpakTuKyM: pelleHue OKCIEPUMEHTAIbHBIX 3aJad II0 HEOPraHWYeCKOW XHUMHUH; pEIICHHE
9KCIIEpUMEHTATIBHBIX 33724 110 OPraHMYECKOW XUMHUH; TTOJIyYeHHE, COOMpPaHKe U pacli0O3HABAHHE Ira30B.
Tema 8. boiTOBasi XuMHYeCKasi TPAMOTHOCTh

TEMATHYECKOE IINTAHUPOBAHUE

10 kaacc
Ne n/m Ha3zBanue pa3aejioB u TeM Bcero yacoB
1 Teoperuyeckue 0OCHOBBI OPraHUYECKOH XUMUN 3
2 [IpenenbHbIE yriIeBOJOPOBI (AJIKAHBI) 3
3 HenpenenbHble yriaeBo1opoabt 4
= ApoMaTtuyeckue yrieBo10pOabl (apeHbl) 2
5 [IpupoiHbIE HCTOYHHUKH YIJIEBOIOPOIOB 5
6 Crouptst ¥ peHobI 3
7 AJberuibl, KeTOHBI, KApOOHOBBIE KUCIIOTHI 4
8 Kupsl. YriaeBoasl 4
9 AMUHBI 1 aMUHOKHUCJIOTBI 2
10 benxu 1
11 CuHTETHYECKHE TOJTUMEPHI 3
12 HTorosoe noBTOpeHNE 3




11 kaace

Ne n/m Ha3zpanmue pa3nenoB u Tem Bceero yacos
1 Baxnelmue XuMAYeCKUe TOHATHS U 3aKOHBI 3
2 [Teprionnueckuii 3aK0H U IIEPUOTHYECKAS CHCTEMA XHUMHYECKUX 3

OJIECMCHTOB I[.H.MCHJICJ'ICCBa Ha OCHOBE YUCHHA O CTPOCHHUH aTOMOB

I'eHeTHyeckas cBA3b HCOPTraHUYCCKUX U OPraHuYCCKHUX BCIICCTB
brIToBas xumuyeckas rpaMOTHOCTH

3 CrpoeHue BelecTBa ]
4 XUMHUYECKUE PEAKIIUU 6
] Mertaibt 7
6 Hemeramnsl 5
7 4
8 2

TPEBOBAHHUSI K YPOBHIO INOAI'OTOBKHU BBIITYCKHHUKOB

B pesynpTare n3yueHus XUMUU Ha 6a30BOM ypOBHE YYECHHK JIOJDKEH 3HATH/IIOHUMATE:

® gayicHelluie XUMU4eCcKue NOHAMUA: BEIIECTBO, XMMHUYECKHH 3JIEMEHT, aToM, MOJIEKyIa,
OTHOCHUTEJIbHBIC aTOMHAs M MOJEKYJIIpHas MacChl, MOH, aJUIOTPONUs, M30TONBI, XUMHYECKas CBS3b,
9JIEKTPOOTPUIIATEIIEHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIPHAS Macca, MOJIIPHBIH 00BeM,
BEIIECTBA MOJICKYJISIPHOIO U HEMOJICKYJIIPHOTO CTPOEHHs, PAaCTBOPBI, SJIEKTPOJIMT M HE3IEKTPOJIHT,
SNIEKTPOIMTHYCCKAsT JUCCOIMAIINS, OKHUCIIMTEIb W BOCCTAHOBUTEIH, OKHCJIEHHE WU BOCCTAaHOBJICHHE,
TEIUIOBOH 3(Q(EKT peakluH, CKOPOCTh XHMHYECKOM peakIuH, KaTajlu3, XMMHYECKOE€ PaBHOBECHE,
YIJIEPOIHBIH CKeNeT, GyHKIMOHATIbHAS TPYIIIa, H30MEPHS, TOMOJIOTHS;

® OCHO6Hble 3AKOHbl XUMUU: COXPAHCHHMS MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, NMEPUOIHICCKHI
3aKOH;

® OCHOG6Hble Meopuu XUMUU: XUMHYECKOH CBS3H, DJIEKTPOIUTHYECKOM IUCCONMAINU, CTPOSHHS
OpPraHUYeCKUX COCIUHECHUM;

® gadicHelluiUe 6eU{eCmea U MaAmMepuabl: OCHOBHBIE METAILIBI M CILIABbI, CEPHAs, COJNIHAs, a30THAS
M YKCyCHas KHCJIOTBI, IIIE€JIOYH, aMMHaK, MUHEpaJIbHbIe YIOOpPEHHUs, METaH, 3THJIEH, alleTHIIEH, OEH301II,
9TaHOJI, )XUPBI, MbLJIA, IIFOK03a, caXxapo3a, KpaxMall, KIeTdaTka, OeJIKd, HICKyCCTBEHHBIE M CHHTETHYECKHE
BOJIOKHA, Kay4yKH, IUIaCTMACCHI;

YMETh:

® HA3b16aMb U3YICHHBIC BEIIECTBA 10 TPUBHAIBLHON HIIM MEXIyHApOIHONH HOMEHKIIATYpE;

® onpedenamp BAICHTHOCTb M CTCIICHb OKHUCJIEHHS XMMHUYECKHX 3JIEMEHTOB, THII XUMUYECKOH CBS3H
B COCIMHECHHUAX, 3apsA] HOHA, XapaKTep Cpeabl B BOJHBIX pPacTBOpaxX HEOPraHUYECKUX COCIUHEHUH,
OKUCJIUTE]Ib ¥ BOCCTAHOBHUTEb, IIPHUHAJJIC)KHOCTE BEILECTB K Pa3/IMYHBIM KJIACCaM OPraHHYEeCKHUX CO-
€IMHEHUMN;

® XapaxKkmepu306ams 3JICMEHTHI MaJIBIX IIEPHOOB I10 UX IIOJIOKEHHUIO B IEpuouueckoi cucteme [1. 1.
Menneneesa; o6mme XMMHYECKHE CBOMCTBA METAIIOB, HEMETAIIIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
U OPTaHUYCCKUX COCAMHEHMM; CTPOCHHE U XUMUYECKHUE CBOMCTBA U3YYEHHBIXOPTaHUUECKUX COCTMHEHHH;

® 00bACHAMb 3aBICUMOCTH CBOMCTB BEIIECTB OT UX COCTABA U CTPOECHHMS, IPUPOILY XUMHUECKOH CBSI3H
(MOHHOM, KOBaJIEHTHOH, METAJUIMYECKOI), 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEAKIUH M IOJIOKEHUSL
XMMHY€ECKOI'O PAaBHOBECHS OT Pa3IMYHBIX (PaKTOpOB;

® @bINONIHAMb XMMHUYECKHH OKCIIEDUMEHT II0 pACIO3HABAaHHIO BAXKHEUITUX HEOPraHWYECKHX H
OpPraHUYECKHUX BEIIECTB;

® nP0600UMb CaMOCTOSITEIBHBIA ITOMCK XMMHUYECKOW HH(OPMAIMU C HCIOJIE30BAHHEM Pa3IdYHBIX
HCTOYHHUKOB (HAyYHO-IOMYJISIPHBIX U3/JaHH, KOMIBIOTEPHEBIX 0a3 JaHHBIX, HHTEPHET-PECYPCOB);

® LICHO0J16306amb KOMIIBIOTEPHBIE TEXHOJIOTHUHU JIs 00pabOTKH U Iepeladyd XUMUYECKON HH(pOopMaITuu
U ee IIPEe/ICTaBICHUs B Pa3IM4HbIX (opMax;

UCIIOJIb30BaTh NMPHOOPETEHHBIE 3HAHUS M YMEHHS B MPAKTHYCCKOU ICATCILHOCTH M TOBCEIHEBHOM
JKU3HHU C LEJIBIO:

® 00BACHEHHS XUMUYECKUX SBJICHUHU, TPOUCXOISAIINX B IPHPOJIE, OBITY U HA IIPOU3BOJICTBE;

® OIIPENICTICHUS BO3MOXKHOCTH IIPOTEKAHNS] XUMHUYECKUX IIPEBPALICHUH B Pa3JIMYHBIX YCIOBUSIX U
OIIEHKH UX MOCJICICTBHIA;

® DKOJIOTHYECKH I'PAMOTHOI'0 IIOBEAEHUS B OKPYXKAIOLIEN CpeLE;




e OIIEHKH BJIMSHUS XHMHYECKOTO 3arpsi3HEHUS OKPY KAIOIIEH Cpelibl Ha OPraHU3M YeJIOBEKa U IpYrHe
XKHUBBIC OPIraHU3MBbI;
e Oe30macHOro oOpamieHuss ¢ TOPIOYMMH H  TOKCHYHBIMH  BEILIECTBaMH, J1aOOpaTOpPHBIM
000py10BaHHEM;
e IPUTOTOBJICHHUS] PACTBOPOB 33JaHHON KOHIICHTPAIMH B OBITY M Ha IPOU3BOJICTBE;
KPUTHYECKOH OLIEHKU JOCTOBEPHOCTH XHUMHUYECKOH HH(OpMANIHK, TOCTYIAIOIIEeH U3 pa3HbIX
HACTOYHHKOB.
B ToM 4mciie peasm3anus NporpaMMbl BOCIIHTAHUSA
O:xuaaemblii pe3yabTaT ‘
* YCTAHOBJICHHE JOBEPUTEJIBHBIX OTHOIIICHUM MEXIY YUYUTENIEM U €ro yueHHKaMHt, oOYKI€HHE IMKOJIbHUKOB
co0roaTh Ha YpoKe OOLIeTPHHSTHIE HOPMBI IIOBEICHHUS, TPABHJIA OOIIEHHS
* IpHUBJICYCHHE BHHMAaHHUS IOKOJIBHHUKOB K IIEHHOCTHOMY AacCIEeKTy H3Yy4aeMbIX Ha YpOKax SsBIICHUH,
OpraHu3aIus uX paboTsI ¢ IOTyYaeMoi Ha YpOKe COUATBHO 3HAUUMO# HH(pOpMaIiei, Jarolel MKOIbHHKaM
COIMAIbHO 3HAYUMBIH OIBIT COTPYJHUYECTBA U B3aUMHOM ITOMOIITH;
* UCIIOJIb30BAaHUE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COAEp)KaHUs y4eOHOTO IpeaMeTa, JUCKYCCHH, KOTOpbIe
JAI0T yYaluMcs BO3MOXHOCTh IIPUOOPECTH OMBIT BEICHUSI KOHCTPYKTHBHOTO JHAJIOTa;
* BKJIIOYEHHE B YPOK HUT'POBBIX NPOILEAYDP, KOTOPhIE IOMOTAIOT MOJIEPKaTh MOTHBALIMIO JETEH K MOJyIEHHIO
3HaHUH, HAJIAKUBAHUIO IIO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIEHHH B KIIAcC€, IOMOTalOT YCTAHOBIIEHUIO

nobpoxenaTenbHO aTMochephbl BO BpeMs YpoKa,




