TaitmbIpckoe MyHUITUMIIATIbEHOE Ka3€HHOE 00111€00pa30BaTeIbHOE
YUPEKICHUE

"Jly1MHCKast TMMHA3Us"

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
PykoBogurens MK PykxoBoauTens Hay4HO- Hupexrop
METOJIMYECKOTO LEHTPA
€CTECTBEHHOHAYYHOTO LIUKIIa TMK OV «/lynuHckas
LA, Baxym E. A. JleBsaTkuHa FHMHA3HSD

[Ipotokomn Nel ot «30»
[IpoTokomn Nel ot «29» asrycra 2023 .

aBrycra 2023 r. ITpuxka3z Ne331ot «31»

aBIvera 202’%m11:4'caH: depnoposa Bukropus

OnerosHa
DN: C=RU, OU=[upektop, O="

B. O. ®enoposa

TMK OV "lyanHckas

rmmHasus™", CN=degoposa
BukTopusi OneroeHa,
E=taimyrl.2@mail.ru

OcHoBaHue: A aBnsoch
aBTOPOM 3TOr0 JOKYMEeHTa
MecTononoxexue: mecto
nognucaHuns

[ara: 2023.10.16
15:13:34+07'00"

Foxit PDF Reader Bepcusi:
11.1.0

PABOYASA ITPOTPAMMA

yueOHoro npeamera «Xumusi. bazoBblit ypoBeHb»

st ooyuarormmxest 10 — 11 ximaccoB

r. Jlyaiunka
2023 r.



MNOACHUTEJBHASA 3AIINCKA

3a ocHOBY pabodyeil mporpaMmbl B3siTa Mporpamma Kypca xumuu s 8-11
KJIaCCOB  00IIe00pa3oBaTeIbHBIX  yUpeXkKIeHU  (aBTOp H.H.T"apa),
pekoMeHioBaHHas JlemapTaMeHTOM 00pa3oBaTeNIbHBIX MPOTPaMM U CTaHAapTOB
obmiero o6pa3zoBaHus MuHucTepcTBa 0Opa3oBanus Pd, onybiukoBaHHAs
uznarensctBoM «lIpocBemenne» B 2008 romy (I'apa H.H. Ilporpammsl
obmieoOpa3zoBaTenbHbIX yupexaeHuil. Xumus.- M.: IIpocsemenne, 2008. -56¢.),
IpUMEPHBIE TPOrpaMMbl MO y4eOHbIM mpenMeram. Xumud. 10—I11 kmaccer
poekT. — 2-¢ uzn. — M. : [Ipocemenne, 2011. — 88 ¢. — (CtangapTsl BTOPOTO
MTOKOJICHUSA).

OopasoBartenbHas 001acTh — «EcTecTBO3HaAHUEY, IpEAMET «XUMU».

N3yueHne XUMUU HaIpaBJICHO HA JOCTUXKECHUE IeJIN:
OCBOEHHE 3HAHUH 0 XUMHUYECKOM COCTAaBJIAIOIIEHN

€CTECTBCHHOHAYYHOW KapTUHBI MUPA, BAXKHEUIIINX XUMUYECKUX TTOHATHUH,
3aKOHaX U TCOPHUSX;

3amayamMm u3y4yeHUsI XUMHUU SIBIISIOTCS:

*YyMEHUE CaMOCTOSITEJIbHO W MOTHUBHUPOBAHHO OPraHU30BBIBATH CBOIO
MO3HABATEJILHYIO JIESTEIBHOCTh (OT MOCTAHOBKH IEJIM J10 TTOJIYYEHUS U OLCHKU
pe3yJibrara);

* OTpeieJIeHNe CYITHOCTHBIX XapaKTEPUCTUK U3ydaeMOT0O 00BhEKTa;

*YyMEHUE Pa3BEpPHYTO OOOCHOBBIBATH CYXICHHUS, JaBaTh OIpEICICHUs,
MPUBOJAUTH JOKA3ATEIHCTBA;

* OLICHUBAaHUE U KOPPEKTHUPOBKA CBOEr0 MOBEICHUS B OKPYKAIOIIEH Cpele;
BBIMIOJIHEHUE B TMPAKTUYECKOW JEATEIbHOCTH W B TMOBCEAHEBHOW KU3HU
HKOJIOTUYECKUX TPEOOBaHUN;

OO0mas xapakTepucTUKA y4e0HOIr0 npeamera

JlanHass mporpamma TmpeaycMarpuBaeT (GOpPMUPOBAHUE Yy yHAIIUXCS
0011ey4yeOHbIX YMEHUIM U HaBBIKOB, YHUBEPCAJIBbHBIX CIIOCOOOB JIESATEIbHOCTH U
KJIFOYEBBIX KOMIMETEHIIMI. B 3TOM HampaBlIeHUM NMPUOPUTETAMU JJIsi Y4eOHOTo
npeaMeTa «XMMUs» B CTaplieid IIKojie Ha 0a30BOM ypOBHE SIBIISIIOTCS: YMEHUE
CaMOCTOSITEIbHO MU MOTHBHPOBAaHHO OPraHU30BBIBATH CBOIO ITO3HABATEJIHLHYIO
NEesITeIbHOCTh (OT MOCTAHOBKU IEIM A0 TMOJYyYEHHSI U OLEHKU pe3ylibTaTa);
OTIPE/ICICHNE CYIIHOCTHBIX XapaKTePUCTUK H3ydyaeMoro O0O0BheKTa; YMEHUE
pa3BEepHYTO OOOCHOBBIBATH CYXJICHUs, JaBaTh OIPENCIICHUS, TPUBOIUTH
JI0Ka3aTeNbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOEro IOBEACHUS B
OKpYXawIle cpeae; BBIMOJHEHUE B MPAKTUUECKOW JESATEIbHOCTH U B



NOBCETHEBHON  U3HU  DKOJOTHYECKUX  TpeOOBaHUU;  HCIOJIb30BAaHUE
MYJIBTUMEUUHBIX PECYPCOB M KOMIIBIOTEPHBIX TEXHOJIOTUU sl 00paboTKH,
nepeayu, cucTeMaTu3anuu nHpopMalnm, co3ganue 0a3 TaHHbIX, IPE3CHTAIUN
pEe3yJIbTaTOB MO3HABATEIbHON U MPAKTUYECKOU AEATEIbHOCTH.

B ocHOBy mnporpamMMbl MOJIOXKEH MPUHLUI Pa3BUBAIOIIETO OOydEeHUS.
[Iporpamma omnwupaercss Ha Marepuall, U3ydeHHbIM B 8—9 Kiaccax, mOITOMY
HEKOTOPBIE TEMBI Kypca pacCMaTpUBaIOTCA IOBTOPHO, HO YyXe€ Ha Ooliee
BBICOKOM TEOpETUYEeCKOM YypoBHE. Takoil MOAXOH TMO3BOJAET YIIyOnsiTh
pa3BuBaTh IMOHSATHE O BEIIECTBE W XUMHYECKOM IIPOLIECCE, 3aKPEIIATh
MPOWICHHBIM MaTepuajl B AKTUBHOW MaMSTH YYalllMXCS, a TAKXKE COXPaHSATh
MIPEEeMCTBEHHOCTh B MPOIIECCE OOYUECHHUS.

Benymas ponp B pacKpeITUM CcOAepKaHus Kypca xumuu 11 kiacca
NPUHALICKUT DBIEKTPOHHOM TEOpHH, MEPUOJUYECKOMY 3aKOHY M CHUCTEME
XUMHYECKHUX 3JIEMEHTOB KaK Haubosee 00IMM HaydYHbIM OCHOBAaM XHMUHU.

B nmanHOM Kypce cHUCTEeMaTU3UPYIOTCA, 0000IIAroTCs U yriayOnsioTcs
3HAHHUS O PaHee U3YYCHHBIX TEOPUAX U 3aKOHAX XHMMHUYECKOM HAyKH,
XUMHYECKUX IIPOLECCaxX U MPOU3BOJACTBAX.

[Iporpamma  oOecmeunMBaeT  CO3HATEIBHOE  YCBOGHHME  yYalllUMHCS
BOXHEUIIMX XMMUUYECKHUX 3aKOHOB, TEOpUM U TOHATUM; dopMuUpyer
NpEACTaBICHUE O PpOJM XUMHUU B Ppa3BUTUU pPa3HOOOpA3HbIX OTpaciei
MPOU3BOJICTBA; 3HAKOMUT C BEIIECTBAMHM, OKpPYKaIOIMMUMHU denoBeka. [Ipu sTom
OCHOBHOE€ BHUMAaHUE YIEISIETCS CYIIHOCTH XUMUYECKUX pPEeaKIuii U METoiaM UX
OCYILECTBJICHHUS, a TAK)KE CII0CO0aM 3alUThl OKPYKAIOIIEH Cpebl.

[Iporpamma cocTaBieHa € y4ETOM BEOyLIEH pPOJM  XUMHUYECKOTO
sKcriepuMenTa. [lpemycmarpuBaioTcss BCe BHIBI  IIKOJIBHOTO XHMHUYECKOTO
IKCIIEPUMEHTa — JEMOHCTPAIINH, JJA0OPATOPHBIC OMBITHI U MTPAKTHIECKHUE PAOOTHI.
PabGouass mporpamma 1O XUMHH peanusyercss depe3 (opMHpOBaHHE Y
oOy4Jarommxcst 00IIey4eOHbIX YMEHM U HaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB
JESTEIIbHOCTH M KIIIOYEBBIX KOMIIETEHIUH 3a CUET MCIIOJIb30BAHMSI TEXHOJIOTUN
KOJUIEKTUBHOTO O0Y4Y€HUSs!, ONOPHBIX KOHCIIEKTOB, IUJAKTUYECKUX MaTepuasoB, U
NPUMEHEHHUS TEXHOJOTHH TpauuecKkoro mpeacTaBieHus HHpopMmamuu  1pH
CTPYKTYpPUPOBAaHUH 3HAHUH.

B memoM Kypc 1O3BOJIAET pa3sBUTh INPEACTABICHUS y4YalUXCS O
MO3HABAEMOCTH MHpPA, €IUHCTBE >KMUBOM M HEXUBON MPHUPOIBI, CPOPMUPOBATH
3HAHHUS O BAXXHEUIIMX AacCIleKTaX COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI
MHUpa, YMEHUS, BOCTPEOOBaHHbIE B MOBCEAHEBHON >KM3HU W TO3BOJISIIOLIUE



OPHEHTUPOBATHCS B OKPY’KAIOILEM MHPE, BOCIUTAThH YEJIOBEKA, OCO3HAIOIIErO ceds
YaCThIO MPUPOBI.

Peanuzanuss pnaHHOM mporpaMmbl B Ipolecce OOyYeHHs MO3BOJIUT
y4allUMCs YCBOUTH KIIOUEBBIE XMUMHUYECKHE KOMIETCHLUMU U MOHATH POJIb
XUMHU Cpeay IpYyTrUX HAyK O IPUPOJE, 3HAUCHUE €€ Ul YEJI0BEUECTBA.




COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 110JI0’keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) M TPUBUAJIbHBIE Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BELIECTB, HAONIOACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATAallMU, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (puU3NUECKHe U XUMHUYECKHE CBOMICTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBs3b MEXIY YIJIEBOAOPOJAMH, NPUHAAJEKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaluTUyeckuil), muponus. [IpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «VYromp», MOAEIUPOBAHUWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIUU [0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklMd C aKTUBHBIMU METaJUIaMU,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IICIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DoOpMaNbIEruj, aleTaIbIErHA:  CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (pU3MUecKue U XUMUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘uaponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKHEe U XHMHYECKHE CBOWCTBA (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W WX MPEBPAIICHUI:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIIOIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpe/esieHus AJIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUSI CBOWCTB XHMHUYECKHUX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTuueckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU MPU XUMHUUECKUX PEAKIIHIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa Xxumuueckux sneMeHToB [, U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOIO HWHIWKATOpPA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYEThl C HCIOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIIINX HEMETAIUIOB U UX COEIMHEHUN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IIeJI0YeH, KaYECTBEHHBIE PEeaKI[Mi Ha KATHOHBI METAJIIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET MTPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3J0pOBbE YEJIIOBEKA: IpaBWiia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHWU4ecKorM XuMHM B 11 Kilacce oCyIIeCTBIISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KJIacCHU(PUKAIMs, TEePUOANYHOCTh, HAOIIOACHHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKHUE BETUYMHBI U CIMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XuMUYecKasi NPOMBIIIIEHHOCTb, METAJLUIYPTHs, MPOU3BOJCTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Ne ni/m Tema ypoka B KonTpoJbHbIe IIpakTuyeckue
cero padoThI padoTshI
1 IIpeamer opranu4ecKkor XUMHH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTrpoeHns OpraHM4EeCcKUX
2 coenunenniit A. M. bytieposa, eé 1
OCHOBHBIE 10JIOXKEHHUS
IIpencraBnenue o knaccudukanuu
3 opraHuueckux semects. Homenkiatypa 1
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTMUYECKUH PSJL
5 Meran u 3TaH — npocTenire 1
MIPEICTaBUTENN aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U IPONUIeH — IpocTeiine 1
IIPEICTaBUTENN aJTKEHOB
3 [IpakTuueckas padora Ne 1. «Ilonyyenue 1 1
ATHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byraauen-1,3 u
9 MeTunoyranuen-1,3. [onyuenue 1
CUHTETHUYECKOTO KayuyKa 1 PE3UHBI
10 AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOECHHS, 1




TOMOJIOTUYECKHUM psAll. ALETUIIEH —
MPOCTEUILINN MPEICTABUTEIb ATIKHHOB

Beluncnenus no ypaBHEHHUIO XUMHYECKOU

11
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'enernyeckas CBS3b yII€BOIOPOAOB,
IPUHAIIEKALIMX K Pa3IMYHBIM Klaccam
[IpupoIHBIE UICTOYHUKH YIIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIE
rassl, He)Th ¥ MIPOAYKTHI €€ rmepepaboTKu
[IpupoHBIE MCTOUYHUKH YTIIEBOJOPOIOB:

15 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rassl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHOroaTroMHsble CIUPTHI: TUICHIIIUKOIb U
TIIMLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHE U
XMMHYECKHE CBOICTBA, IPUMEHEHHE

20 Anpaeruabl: GopManbaerua u
areTaibaerug. AeToH

21 OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHAs

99 ITpaktuyeckas padora Ne 2. «CBoicTBa

pacTBOpa YKCYCHOM KHCIIOTBD)




CTeapI/IHOBaH 1 OJICMHOBAasA KHCJIOThI, KaK

23 MPEACTABUTEM BBICIIUX KapOOHOBBIX
KHUCIIOT

24 Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE
CroxHble 3(UPHI KaK POU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIIN3 CIIOKHBIX
3¢upoB

26 Xupsr: runponus, npuMeHeHue,
OMOJIOTHYECKast POJIb KHUPOB
VYTieBopsl: COCTaB, KiIaccuuKanusi.

27 Bakneiimne npeacraBuTeNnu: TII0K03a,
bpykTO3a, caxapos3a

28 Kpaxmai u memirono3a Kak mpupoHbie
MTOJIMMEPBI
KonTponbHas pabota mo pazaeny

29 «Kucnopoacoaepxaiire opraHuuecKkme
COETUHEHUS

30 AMMHBI: METHJIAMUH W aHUJIUH
AMUHOKHUCIIOTHI KaK aM(OTepHBIE

31 OpPraHWYECKUE COCTUHEHUS, HX
ouosornyeckoe 3HaueHue. Ilentuast

39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS

33 OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN

34 OcCHOBHBIE METOIBI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ.




[Inactmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTnyeckue padoTnl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

Ilepuonnueckuii 3akoH u [lepronuueckas cucrema
XuMHYeCKuX d1eMeHToB /1. 1. MeHaeneeBa, ux CBA3b
C COBPEMEHHOM TEOpHUEH CTPOCHUS aTOMOB

3aKOHOMepHOCTI/I W3MCHEHHS CBOMCTB XUMHUUECKHX
JJICMCHTOB M UX COG)II/IHeHI/Iﬁ I10 rpyuiam u
nepuoaam. 3HaueHue MNEPUOAUYICCKOI'O 3aKOHA U

CHCTEMBI XUMHYECKHX 31eMeHTOB /.. MeHaeneeBa B

pPa3BUTUHU HAYKU

CrpoeHnue BeniecTBa. XuMuieckas CBsi3b, €€ BUBI;
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H.
Bonoponnas cea3b

BanentHocts. DnekTpooTpuniareabHOCTh. CTeneHb
okucieHus. BemjectBa MonekyIsipHOTO 1
HEMOJIEKYJIIPHOTO CTPOCHHUS

ITonsitue o gucniepcHbIXx cucteMax. IcTuHHBIE U
KOJUTOMJHBIE pacTBOPBL. MaccoBas 1015 BEIIECTBA B
pactBope

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX
coenuHeHu. ['eHeTnuecKas CBA3b HEOPraHUIECKUX
BEIIECTB, Pa3IMYHbIX KJIACCOB

Knaccudukanus XuMH4eCcKUX peakiuii B




HEOPraHMYECKOM U OpraHM4ecKON XUMUHU. 3aKOH
COXPaHEHHMsI MaCcChl BEIECTB; 3aKOH COXPAHECHUS U
IIPEBPALICHMS] SQHEPTUN IIPA XUMHUYECKHUX PEAKIHAX

10

11

CkopocTtb peakimu. OOpaTuMble peakium.
XUMHUYECKOE PABHOBECHUE

[TpakTuueckas padora Ne 1. «BrnusHue pa3InuHbIX
(bakTOpOB Ha CKOPOCTh XUMHUECKOHN peaKInm»

DnexkTponuTHyeckas quccormanus. [lonstue o
BOZIOpoAHOM Toka3zatene (PH) pactBopa. Peakumu
UOHHOTO 0OOMeHa. ['Mapou3 opraHudecKux u
HEOPraHMYECKUX BEIICCTB

12

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
[TonsiTHe 00 AIEKTPOJIM3E PACIIIIAaBOB U PACTBOPOB
cosei

13

14

15

Kontponbnas padota no pazneny «Teoperuueckue
OCHOBBI XUMHUN»

Meramnsl, ux nojoxenue B [lepuognueckoil cucreme
XUMHYECKHX d1eMeHToB /1. 1. MeHaeneeBa u
0COOEHHOCTH CTpoeHHUs aToMOB. O01ne puznyeckne
CBOMCTBa METAJLJIOB

CrnaBbel METAITIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKEHUH METalIoB

16

XHUMHUYEeCKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuil, Kanui, KaNbIUNA, MAaTHUN, ATFOMUHHAN) ¥ UX
COE€IUHEHHI

17

18

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCTUHECHHI

XUMHYECKHE CBOMCTBA IIMHKA, JKele3a U uX
COeIMHEHUN




[IpakTuyeckas padora Ne 2. "Perenne

19 AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «MeTtaibi»"
Hewmeramnsl, ux nonoxxenue B [leprnoanueckon

20 cructemMe XxuMuueckux anemeHToB /. Y. MenneneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB
®Du3nYeCcKue CBOMCTBA HEMETAILIOB. AJITIOTPONUS

21 HEeMeTaJuIoB (Ha MpuMepe Kucaopoaa, cepsl, pochopa
U yTJIepoJa)

99 XHUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U UX
COCIMHEHUN

23 XuMHYECKre CBOMCTBA a30Ta, hocodpa 1 ux
COCJIMHECHU I

24 XUMUYECKUE CBOWCTBA yriepoa, KpEMHUS U UX
COCJIMHECHU I

o5 [IpuMeHeHrne BaXKHEUIIINX HEMETAIIIOB U UX
COEJIMHEHUH
O00011eHre U CUCTEMAaTU3ALNS 3HAHUI 110 TEME

26 «Hewmeramibry. Berauciaenus no ypaBHeHUSIM
XUMHUYECKHUX PEAKINA U TEPMOXHUMHUYECKUE PACUETHI

97 [IpakTuueckas pabora Ne 3. «Pemienue
AKCIIEPUMEHTAJIbHBIX 33/a4 1o Teme "HemeTansl"»

98 KonTponbhas pabota nmo Temam «MeTamib» u
«HemeTambl»

29 Heoprannueckne u opraHnuecKue KUCIOTHI.
Heoprannueckne u opraHnuecKiue OCHOBAHUSI
AmMoTepHbIe HEOpraHUYECKHE U OPTraHUYECKUe

30 coenuHeHUs. [ eHeTHUecKast CBSI3b HEOPTAHUICCKUX U

OpTraHU4YCCKUX BCIICCTB




Poiib XxuMuu B 00€CIIEYeHNH KOJIOTHUECKOM,

31 SHEPTreTHYECKON U MUIIEBON O€30IaCHOCTH, PA3BUTHH 1
MEIUTTUHBI
32 [IpencraBnenus 00 0OMIMX HAYYHBIX MPUHLIUIIAX 1
MPOMBIIIJICHHOTO MOJIYYEHHs BAXKHEUIITNX BEIIECTB
33 YenoBek B MUPE BEIICCTB U MaTEPHAIIOB
34 XUMHUS U 3J0pOBBE UEIOBEKA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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