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Pabouast mporpamMMa 1o xumun (6a30BbIN YPOBEHB) COCTaBeHa Ha 0CHOBe OCHOBHOM
oOpa3oBarebHOM MporpamMmmsl cpesiHero obirero o6pazoBanuss MBOY COIII Ne3
p.n.CocHoBoGOPCK, IIpuMepHO#i porpaMmBbl 10 XMMHUH CpeAHero o01ero o6pa3oBaHus .
1. IInanupyemble pe3y/ibTaThl 0CBOEHHUS] Kypca XUMHUH

[TporpammMa mpegycMaTprBaeT (hOpMHPOBaHUE Y 00yUarouxcst 001ieyueOHbIX YMeHUHA U
HaBBIKOB, YHUBEPCA/IbHBIX CTIOCO00B /IeSATeTbHOCTH W K/TFOUEBBIX KOMITETeHIMH. B sTom
HarpaB/IeHUH NTPUOPHUTeTaMH /s yueOHOTo rpeaMeTa « XMMHUs» B CTapILei MIKojie Ha 6a30BOM
YPOBHE SIBJISIFOTCS: YMeHHe CaMOCTOATe/TbHO ¥ MOTMBHPOBAHHO OPraHM30BbIBATh CBOKO
M103HaBaTeJIbHYH0 /1eATeNIbHOCTh (OT MOCTAHOBKU Lie/H [10 MO/TyYeHHs U OLIeHKU pe3y/bTaTa);
WCII0/Ib30BaHKe 3/1eMEHTOB [IPUYMHHO-C/IeZICTBEHHOTO U CTPYKTYPHO-(YHKLIMOHA/IbHOTO
aHa/M3a; orpeZiesieHye CYLTHOCTHBIX XapaKTepUCTHK M3yyaeMoro o0bekra; yMeHHe pa3BepHYTO
000CHOBBIBaTh CY)KJ€HHs, [JaBaTh OIpe/ie/ieHus], TPUBOAUTh [l0Ka3aTebCTBa; OLleHUBaHue 1
KOPPeKTHPOBKa CBOET0 [0BeJleHUs] B OKpY Katollleld cpe/ie, BbIIIOJIHEHYE B [IPAKTUUeCKON
JlesITeIbHOCTH Y B TTOBCEZHEBHOM KU3HU KOJIOTMUYeCKUX TpeOoBaHUM; UCIOMb30BaHUe
MYJIBTUMEMAHBIX PeCypPCOB U KOMITbIOTEPHBIX TEXHOJIOTUH /711 00paboTKy, repezauy,
cucTeMaru3anuy nHGopmalyy, co3fanus 6a3 JaHHBIX, IPe3eHTALUH Pe3y/IbTaToB

T03HaBaTe/IbHOU U MPAKTUUeCKOU [1esiTeIbHOCTH.

H3yueHue xumuu 8 cmapuiell wiKo/1e Ha 6a3080M ypoeHe HANPAS/AeHO HA O0CMUMCeHUe
cnedyrowjux yesneti:

® 0CBOeHMe 3HAaHUH 0 XMMHUYEeCKON COCTaB/IsIOIIel eCTeCTBEHHO-HAYUHOU KapTHHBI MUPa,
BOKHEMIIINX XUMHUUEeCKUX MMOHATHUIX, 3aKOHAX U TEOPUSIX;

® OB/Ia/leHHe YMEHHMSAAMH T[PUMEHATh [IOJlydeHHble 3HaHWA [  OObSICHEHWUS
pPa3HOOOpAa3HbIX XUMHUUECKUX SIBJIEHWA W CBOWCTB BEIeCTB, OLIEHKU POJIM XUMHU B Pa3BUTHH
COBpEMEHHBIX TeXHOJIOTHM U MO/IyUeHHH HOBBIX MaTepHasoB;

* pa3BUTHE TI03HABATe/IbHBIX UHTEPECOB U WHTE/UIEKTYaIbHbIX CITOCOOHOCTeN B TIporiecce
CaMOCTOSITe/ILHOTO TPUOOpeTeHHsI XUMHUeCKMX 3HaHUM C WCTO/b30BaHUEM  Pa3/MUHbIX
VCTOYHUKOB MH(OPMALIUU, B TOM YKUCJIe KOMITbIOTEPHBIX;

® BOCTUTAHUE YOeKJeHHOCTH B TO3UTHBHOM pOMM XUMHH B JXU3HH COBPEMEHHOTO
ob1iecTBa, HeOOXOAMMOCTM XUMHWUECKA TPaMOTHOTO OTHOIIEHUs K CBOeMY 3/0pOBbIO U
OKpYy>Karollel cpefie;

* IpUMeHeHHe TO/JYYeHHBIX 3HAaHUW M yMeHHH /i1 6e301acHOrO HCIOb30BaHUS
BEI[eCTB W MaTepuajioB B OBITY, CelIbCKOM XO3SIMICTBE W HA TPOU3BOJCTBE, pelleHus
MpaKTUUeCKUX 3a7lad B TOBCEJHEBHOM >XU3HH, MpeAyNpeXJeHUs SIBAeHUM, HaHOCSILIMX Bpe[
3/J0POBBIO YeJIOBeKa U OKpY>Karolllel cpefie.

B pesysnbrare M3yueHUsi XUMUM Ha 6@30BOM YPOBHe YUeHUK /I0/KeH

3HaTh / TIOHUMATh

® gadicHeliLiUue XUMUYeCKUe NOHsAIMus1: BellleCTBO, XUMUUECKHUI 37IeMeHT, aToM, MOJIeKYIa,
OTHOCHTeJIbHble aTOMHasi U MOJIEKY/sipHasi MacChl, UOH, a/UIOTPOMNUsi, W30TOIbI, XUMHUUeCKast
CBSI3b, 3JIEKTPOOTPHULATeIbHOCTb, BaJIEHTHOCTb, CTeleHb OKWC/IEeHUsl, MOJb, MOJISIPHasi Macca,
MOJISIDHBIA  00BeM, Bell[eCTBa MOJIEKY/ISIPHOTO W HEMOJIeKY/ISIPHOTO CTPOEHHs, PaCTBOPEI,
5/IEKTPOJIUT Y HEe3/IeKTPOJIUT, 37IeKTPOIUTHYeCKast JUCCOLMAaLs, OKUC/IUTE/b U BOCCTaHOBUTEJTb,
OKHC/JIeHHWe W BOCCTaHOBJIEHUe, TeryioBoM 3((eKT peaklMM, CKOPOCTbh XUMHUUYECKOM peakLUH,
KaTtaju3, XMMUUeckoe paBHOBecHe, YIJIepOJHBIN cKesieT, QyHKIIMOHA/IbHAsL TPYIINa, W30Mepus,
rOMOJIOTUS;

® OCHOBHble 3aKOHbl XUMUU: COXPDAHEHUs MacChl BeIlecTB, IIOCTOSIHCTBA COCTaBa,
TepuoJuueCcKUil 3aKoH;

® OCHOGHble Meopuu XUuMuu: XAMUYeCKOW CBf3U, 3JeKTPOJUTUUYECKON [HCCOLMaLUY,
CTPOEHUSI OPraHUYeCKUX COeNHEeHUI;

® gadicHeliluue eewjecmea U Mdmepuasabl: OCHOBHble MeTa/l/lbl U CIUVIABbI; CepHasi,
CO/siHasl, a30THAasi U YKCyCHasi KUC/OTHI; IIle/Ioud, aMMHaK, MUHepaibHble y00peHusi, MeTaH,



3TWJIEH, alleTWIeH, OeH30/, 3TaHO/, >XWPhI, MbUIA, IIFOKO3a, Caxapo3a, KpaxMas, KjeTdarka,
0e/TKH, UICKYCCTBEHHbIE U CHHTETUUEeCKUe BOJIOKHA, KaydyKHU, TIaCTMacCChl;

yMeThb
o HA3b186aAMb U3yUEHHbIE BEIleCTBa M0 «TPUBUAIBHON» WM MEXXIyHApOJHOH HOMEHK/IATYyPE;
o onpedeisimb: BaJIEHTHOCTH W CTelleHb OKHUC/IEHWS XUMHUECKUX 3/IEMEHTOB, THII

XUMUUECKOUN CBSI3W B COeJJMHEHUsIX, 3apsifi MOHA, XapaKTep Cpe/ibl B BOAHBIX pacTBOpax
HeopraHuueCcKUx CoeIMHeHUM, OKUCTUTeTb U BOCCTaHOBUTE/Tb, IPUHA/|IEXKHOCTh BellleCTB
K pa3/IMUHbIM K/lacCaM OPraHUUeCKUX COeqUHEeHUI;

o Xapakmepu308amb: 37eMeHTbl MaJbIX TIepUOZIOB I0 MX TOJIOXKEHUIO B TepUoArnYeCcKOU
cucteme /[I.M.MeHzeneeBa; oOIMe XUMWUECKHE CBOWCTBA MeTasIOB, HEMETAJI/IOB,
OCHOBHBIX KJIaCCOB HeOpraHWYeCKMX M OpraHUYecKuX COeAWHEHWM; CTpoeHWe U
XUMUYeCKHe CBOMCTBA U3yUeHHbIX OPraHWYeCcKHUX COeMHEeHH;

o 00b5ICHAMb: 3aBUCUMOCTh CBOWMCTB BeI|eCTB OT WX COCTaBa U CTPOEHUs; TIPUPOAY
XUMHUUYECKOW CBsI3U (MOHHOM, KOBa/eHTHOW, MeTas/InueckKoii), 3aBUCUMOCTb CKOPOCTHU
XUMUUECKOM peaklvy 1 TI0/I0XKeHHsi XUMUUeCKOTO paBHOBECHSI OT Pa3/InuHbIX (PAKTOPOB;

o 6bINO/AHAMDb  XUMUYeCKUll  3KCnepuMeHm  TI0  PAClO3HABAHUIO  BayKHEMILNX
HeOpraHUueCKUX U OpraHuyecKux BelleCTB;
. npoeooumb CaMOCTOSITe/IbHbI TOUCK XWUMHUeCKOW HWH(OpMAalMM C HCI0Ib30BaHUEM

Pa3/IMYHbIX WMCTOYHUKOB (HAy4HO-TIOMY/ISIPHBIX HW3JaHWUM, KOMIIBIOTEPHBIX 0a3 /IaHHBIX,

pecypcoB VIHTepHeTa); WCIOb30BaTh KOMITLIOTEPHBbIE TEXHOJOTMU it 00paboTKu U

repeiauM XUMHUUeCKoW WH(MOPMaIMK U ee Mpe/iCTaB/eHus] B pa3TMUHbIX (hopMax;

HCIO/Ib30BaTh MPHOOPeTeHHbIe 3HAHUS U YMEHHUsI B NMPAKTUYECKOU JeATeTbHOCTH U
TOBCEHeBHOM XU3HHM [|IsI:

o 00BSICHEHUS] XUMUUECKUX SIB/IEHUH, TPOUCXOASIINX B TIPUpPO/e, ObITY 1 Ha TIPOM3BO/ICTBE;

o oripefiesieHUs] BO3MOKHOCTM TIPOTeKaHWs XUMHWYECKUX T[IpeBpallleHHuil B Pa3/IMyHbIX
YCIOBUSIX U OLIEHKH UX TIOC/IeZICTBHM;

o 5KO0JIOTMYeCKH TPAMOTHOTI'O NOBeZleHUsI B OKpY>Kalolllell cpefie;

o OL|eHKU B/IMSTHUSI XMMHUUECKOTO 3arpsi3HeHUsI OKpY»Karolllell cpelibl Ha OpraHM3M uesioBeKa
Y [IpyTHe )KUBbIe OPTaHU3MBbI;

o Oe3omacHoro oOpalljeHHs C TOPIOUMMH M TOKCHUUHBIMM BelleCTBaMU, J1abOPaTOpHBIM
obopyoBaHueMm;

o TIPUTOTOBJIEHUS] PACTBOPOB 3a/]JaHHOM KOHIIEHTPaIMY B OBITY ¥ Ha ITPOU3BO/ICTBE;

o KPUTUYECKON OLeHKH [JOCTOBEPHOCTH XWMHUYeCcKOW HWH(OpMaLMK, TOCTymawlel u3
Pa3HBIX UCTOUHHUKOB

o TOHMMaHUs B3aUMOCBs3M yuebHOro TmpeAiMeTa € 0co0OeHHOCTSMU mpodeccuii u
npodecCHOHaNBHOM JleATeIbHOCTH, B OCHOBE KOTOPBIX JIe)KaT 3HAHUS 0 JIaHHOMY
yueOHOMY TIpesimeTy.

2. Copep>xaHue yueOHOT0 mpegMeTa
BeedeHue
[Ipeametr opraHuueckod xumud. CpaBHeHUe OpraHUUeCKHUX COeJAMHEHWM C HeopraHuueCKUMHU.
[TpupoHbie, UCKYCCTBEHHbIE U CUHTETUUeCKUe OpraHuuecKue CoeIMHeHNsI.
Teopus cmpoeHusi Op2aHUYecKux coeOuHeHull
BaneHTHOCTh. XUMHUUeCKoe CTpPOeHHe KaK MOpsZ0K COeJUHEeHHs aTOMOB B MOJIEKYy/ie COITIaCHO
WX Ba/JeHTHOCTU. OCHOBHBbIe TIOJIOKEHUsT TEeOPUM XUMHUYeCKOTO CTPOeHHsl OpraHuuecKUx
coepvHeHni. [loHATHE O TOMOJOTMM M TOMOJOraX, M30MepUr M H30Mepax. XHUMHUYecKue
dbopmysibl ¥ MO/ MOJIEKY/T B OPraHUYeCKON XUMUU.
Ye1e6000p00bl_u_ux npou3gooHble ITpupofHbiid ra3. AnkaHbl. [IpUpOAHBIM Ta3 Kak TOIJIMBO.
[IpeumyliijecTBa IPUPOAHOTO T'a3a repef ApyruMU BUZaMu Toruiiea. CocTaB MPUPO/HOTO ras3a.
AnKaHbI: TOMOJIOTUUECKUI DsJ, U30Mepusi U HOMEHK/aTypa ankaHOB. XWMHYeCcKHe CBOMCTBa
aJIKaHOB Ha TIpMMepe MeTaHa U dTaHa: TOpeHUe, 3aMellleHre, pa3/ioXKeHHe U Jieru/ipupoBaHue.
[IpuMeHeHre anKaHOB Ha OCHOBE CBOMCTB.




AnkeHbl. JTWeH, €ro TMojiyueHue (JerupyupoBaHUeM 3TaHa U Jlerujparalyell 3TaHoJja).
XyUMUYecKre  CBOMCTBA  JTWJIeHa: TOpeHWe, KaueCTBeHHbIe  DPeaki[uW, THhjpaTaius,
nosmmepusanys. [lomvstunen. Ero ceoicTtBa u npuMmeHeHre. IIprMeHeHue 3TH/IeHa Ha OCHOBe
CBOMCTB.

AnkagueHbl W Kayuyku. [loHsTHe 00 ankagueHax Kak YIVIEBOAOPOJaxX C ABYMs JIBOMHBIMH
CBsI3IMU. XUMUUYeCKUe CBOMCTBa OyTaaueHa-1,3.1 u3onpeHa: obeciiBeuriBaHre GPOMHOM BObI U
rosiuMepu3alivs B Kayuyku. Pe3uHa.

AnKYHBI. ALleTH/IeH, ero rojiydeHye Mpou30M MeTaHa U KapOUAHBIM CcTiocoOoM. XHUMUUecKre
CBOWCTBA  alleTWIeHa: TopeHWe, obecriBeurBaHWe OpOMHOW  BOJbI, TIPUCOEJUHEHHE
XJIOpOBOJOpOJAa M ruaparauus. llprMeHeHue alleThsieHa Ha OCHOBe CBOWCTB. Peakuys
MoJIMMepu3aLiui BUHWIXJIopua. [1oMMBUHUIXIOPU, U €r0 TIpUMeHeHUe.

benson. IMonyuyeHve OeH3osia M3 rekcaHa M alleTwieHa. XUMHWYecKue CBOMCTBa OeH3osa:
ropeHue, rajloreHMpoOBaHKe, HUTpoBaHue. [IpuMeHeHMe GeH30/1a Ha OCHOBE €r0 CBOMCTB.

Hedts. CoctaB u mnepepabotka HedTn. Hedrenpoaykrel. BeH3WH U MoHsATHE 00 OKTAaHOBOM
yucre.

Kucnopodcodepicaujue opeaHuyeckue coeOuHeHusl U UxX NpupoOHble UCMOYHUKU

EZMHCTBO XWMMHYeCKON OpraHu3alyy >KUBbIX OpPraHU3MOB. XUMHUECKUN COCTaB >KUBbBIX
OpraHH3MOB.

Criuprtel. [TosmyueHue 3TaHOMa OpOXKEHWEM T/IFOKO3bI M TUpaTalyeli 3TuieHa. ['MapoKCHIbHas
rpynna Kak (yHKIMOHa/nbHasA. [IpeicTaBieHre O BOJOPOJHON CBSI3U. XHUMHUYECKHe CBOMNCTBa
JTaHOJIa: TOPEHHe, B3aWMO/IEMCTBUE C HATpueM, oOpa3oBaHHE TIPOCTHIX U CJOXKHBIX 3(HUPOB,
OKuCJieHue B anbjerus. IlpyuMeHere 5TaHOMa HA OCHOBE CBOMCTB. AJIKOTO/IU3M, €ro MOoC/Ie/ICTBUS
Y TIpeAyTipeXK/ieHue.

[ToHsITHE O TIpe/ie/IbHLIX MHOTOATOMHBIX CIIUPTaX. [VIUI[epUH KakK Mpe/iCTaBUTe/Thb MHOTO0aTOMHBIX
cnupToB. KauecTBeHHast peakiiyisi HA MHOrOaTOMHbIe CIIUPThL. [IpriMeHeHue TiviiepyHa.
KamenHnsiii yrons. @enos. KokcoxumMuueckoe TMPOU3BOACTBO U ero Tipoaykiusi. [TomyueHue
(deHo/Ma KOKCOBaHMEM KaMeHHOro yris. B3aumHoe BiusiHMe aTOMOB B MojeKysne QeHosna:
B3aUMO/IeliCTBUe C THUAPOKCH/OM HaTpusi U a30THOM KucioTou. IlomvkoHzaeHcalusi (peHona C
dopmasnbaernoM B peHondopManbieruinyto cMoiny. [lppumeHeHre eHosia Ha OCHOBE CBOMCTB.
Anpperuzpl. [TonydyeHre anbAerydZioB OKHUC/I€HHEM COOTBETCTBYIOIIUX CITUPTOB. XUMHUUeCKHe
CBOMCTBA asbJeru/ioB: OKWCIeHWe B COOTBETCTBYIOLYH0  KHUCJOTY W BOCCTAaHOBJEHWE B
COOTBeTCTBYHOLMI criupT. [IprMeHeHue popManberuia 1 aljeTaab/eruia Ha OCHOBe CBOMCTB.
KapboHoBbie KucioThl. [TosmyueHrie KapOOHOBBIX KUC/IOT OKUC/IEHUEM aflb/IeTUZIOB. XUMUUYECKHe
CBOMCTBAa YKCYCHOW KHC/OTBI: OOII[Me CBOWCTBA C HEOPraHWUECKUMM KHUCJIO0TaMUd W peakLys
sTepuduKalyu. [IpuMeHeHMe YKCYCHOM KHMC/IOTBI Ha OCHOBe CBOMCTB. Bbicive >XUpHBIe
KUCJIOTBI Ha TIpUMepe Ma/IbMUTHHOBOM Y CTeapHHOBOM.

CnoxxHbie 3pUpsbl U >KUpbl. [lonyueHre c/10KHBIX 3QUPOB peakuyei stepudukaiuu. ClaoKHbIe
3¢upHkI B IPUPOJie, MX 3HaUeHUe. [IpriMeHeHre C/I0KHBIX 3(UPOB Ha OCHOBE CBOMCTB.

YrneBogbl., UX Kiaccudukalus: MOHocaxapuibl (IVIFOKO3a), Aucaxapujbl (caxaposa),
rnosiicaxapuzibl (Kpaxmaa M Lie/i/Tto03a). 3HaueHue YIJIeBOIOB B >KMBOW MPUPOJle U B >KU3HU
yesioBeKa.

['mroko3a- BelecTBO C /BOWMCTBEHHOW (YHKLMeN- a/bJerufoCiUpT. XHUMUUecKue CBOMCTBa
IJTIOKO3bI: OKHICJIeHWe B TIJIFOKOHOBYHO KHC/IOTY, BOCCTAaHOB/IEHHWe B COpOUT, OpokeHue
(MonouHoKuHc0e U cnupToBOe). [IpuMeHeHNe [TFOKO3bl HA OCHOBE CBOMCTB.

Hucaxapuabl U monucaxapuzbl. [ToHSTHE O peakUMsx TOJMKOHAEHCALMM W THAPOIM3a Ha
rpyMepe B3auMONpeBpallleHHi: [TF0K03a-110/IMcaxapuf,.

Asomcodepoicaujue coeOuHeHUs U UX HaxoxcoeHue 8 H#cugoti npupode

[TonsiTrie 06 amuHax. [TosyueHHe apoMaTHUeCKOTO aMUHa- aHWIHHa- U3 HUTpoOeH30/1a. AHUIUH
KaK OpraHMueckoe OCHOBaHHWe. B3auMHoOe BiHsiHME aTOMOB B MOJIEKy/e aHWIHHA: OCaabieHue
OCHOBHBIX CBOMCTB U B3aUMO/ieliCTBHe ¢ OpoMHOI Boziol. [IpyMeHeHre aHUIMHA Ha OCHOBE ero
CBOWMCTB.




[TonyueHre aMMHOKHUCIOT W3 KapOOHOBBIX KHCAOT W THUAPOAM30M OeskoB. XHMHUeCcKHe
CBOMCTBA aMMHOKMUCJIOT KakK aM(OTepHbIX OpraHWYecKUX COeJVHEHMI: B3auMOJENCTBHE CO
11jesiouaMM, KUCI0TaMM M ApPYyr C APYroM 9peakuus NMOMMKOHZJeHcauuu). [lentuaHas cBsisb U
nosmnentyzpl. [IppumMeHeHrie aMMHOKUC/IOT HA OCHOBE CBOMCTB.

[TonyueHne O6enkoB peaklyel TOJMKOHJEHCAIMM aMUHOKUCIOT. [lepBuuHasi, BTOpWYHasi |
TPeTHUUHasi CTPYKTypbl OesikoB. XuMHUecKde CBOWCTBa 0eskOB: TOpeHMe, JeHaTypaLus,
TUAPON3 U LIBeTHbIe peakluK. bruoxummueckue ¢yHKIMN OeskoB. [eHeTHUecKast CBSI3b MEXKIY
KJlacCaMM OpraHhYeCcKHX COeZUHEeHUH.

CuHTe3 HYK/IeHHOBBIX KUC/IOT B K/IeTKe M3 HyK/1eoTuoB. OOl M1aH CTPOeHHs HyK/IeoTHA.
CpaBHenue ctpoenusi u ¢yHkumii PHK u [JTHK. Ponb Hyk/eMHOBBIX KHUC/IOT B XpaHEHHWH U
niepesiaue HacaeCTBeHHOUM nH(popmauyu. [ToHsTHe 0 OMOTEXHOIOTUY Y TeHHON UH)KeHEePHH.
buosnoauyecku akmugHble 0p2aHuYecKue coeOuUHeHus

depmveHTHI KaK OHOMOTMUECKWe  Karanu3aTopbl  OesikoBoi  mpupopabl.  OcobeHHOCTH
(¢yHKUMOHMpPOBaHus (pepmeHTOB. Posib (hepMEHTOB B »KH3He[esITeIbHOCTH KUBbIX OPraHU3MOB U
HapOZIHOM XO3SIMCTBe.

[TonsiTe o BuTamMyHax. HapyieHusi, cBs3aHHble ¢ BUTaMruHaMu. ButamuH C Kak IpeficTaBUTe b
BOJIOPaCTBOPMMBIX BMTAMMHOB M BHUTaMMH A KakK [peACTaBUTe/b JKUPOPACTBOPUMBIX
BUTaMUHOB.

[ToHsaTEe O rOPMOHAX KaK I'yMOpPa/IbHBIX Pery/isTopax KU3HeesATebHOCTH KUBbIX OPraHu3MOB.
VHcynuH ¥ ajipeHa/IMH Kak TpecTaBUTe/ i ToOpMOHOB. [IpoduiakTiika caxapHoro guabeTa.
JlekapCcTBeHHasi XUMUsS: OT HAaTPOXUMUM [0 XUMHOTepanuud. ACMUPUH. AHTUOWOTHUKU W
nucbakrepro3. Hapkotrueckue BelriectBa. Hapkomanusi, 6oprba ¢ Heli U ripoduiakTHKa.
HckyccmeeHnHble u cuHmemuyeckue noiumepbl

[TonyueHne MCKyCCTBEHHBIX TOJIMMEPOB, KaK TMPOAYKTOB XHWMHYECKOHW MOAU(pUKaLUU
MIPUPOZIHOTO TOJIMMEPHOI0 ChIpbsl. VICKyCCTBeHHbIe BOJIOKHA (aljeTaTHbIM LeJ/K, BUCKO3a), UX
CBOICTBAa ¥ PYMEHEeHUe.

[TosyueHue CUHTETHUYECKMX IIOJIMMEPOB peakLMsAMM T[OIMMepu3alyyd U IOJIMKOH/eHCalvu.
CTpykTypa MNOJMMEpPOB : JIMHEWHas, pa3BeTB/ieHHass M IIpOCTpaHCTBeHHas. [lpexcraBuTenu
CUHTeTUYEeCKUX I/IaCTMAcC: TMOJU3TWIEH HU3KOIO U BBICOKOIO [aB/eHWs], IOJUMPONWIEH U
MOJIMBUHWIX/I0pU,. CHHTeTHYeCKUe BOJIOKHA: JlaBCaH, HUTPOH U KallpoH

CmpoeHue amoma u Ilepuoduyeckuli 3aKOH

OcHoOBHbIE CBefleHHsI O CTPOEHMH aToma. S1po: TIPOTOHBI U HEUTPOHBI. MI30TOMBI. D/IEKTPOHBI.
OneKTpoHHast 000/0uKa. JHepreTuyeckuid ypoBeHb. OCOOEHHOCTH CTPOEHHSI STeKTPOHHBIX
060s10ueK aTOMOB 3/1EMEHTOB 4-T0 U 5-T0 N1eprof0B nepuouueckoit cucrems! [1. 1. MeHzeneeBa
( mepexogHbIX 371eMeHTOB). I[loHaTHe 00 opbWTansax. s — W p-opOWTanu. OIeKTPOHHbIE
KOH(UTrypalyy aToMOB XUMUUECKUX 3/IEMEHTOB.

[Tepuopnuecknii 3aKOH C CBeTe y4yeHHs O cTpoeHMn aroma. Otkpeitue [I.V. MeHpeneeBbIM
NepPUOUYEeCKOr0 3aKOHa.

[Tepuomuueckasi cucTeMa XWMHYECKHX  37eMEHTOB — rpaduueckoe  OToOpakeHHe
MepUoINYEeCKOro 3aKoHa. PU3HMUYeCcKri CMBIC/ MTOPSIKOBOIO HOMepa 37ieMeHTa, HoMepa fepuoza
M HOMepa rpynnbl. BaneHTHble 51eKTpOHBIL. [IpMuMHBI KW3MeHeHHsT CBOWCTB 3/1eMEHTOB B
nepuvoziax v rpynnax( IJaBHbIX MOATPYIIax).

[TonoxeHnne Bofopoza B NePUOAUYECKON CUCTEME.

3HaueHVe MepHoJUYeCKOr0 3aKOHa U TMEepUOAUYECKOW CUCTeMbl XMMUYECKUX 3/1IEMEHTOB IS
pasBUTUS HAYKU U [IOHUMAaHUSI XMMUYeCKON KapTHHBI MUpa.

CmpoeHue seujecmeda

VoHHasi xumuueckasi CBf3b. KaTuoHbl ¥ aHuWOHBL. Knaccudukaiyiss HMoHOB. VoHHBbIe
KpUCTanamyeckue perietku. CBOKCTBa BeleCTB C 3TUM TUIIOM KPUCTa/UTMUECKUX PeLleTOoK.
KoBaseHTHast xumuueckass CBs3b. OJIEKTPOOTpULATe/IbHOCTh. IlonsipHas M HemnosisipHas
KoBajieHTHble CBsi3u. [umonb. Tlo/iIpHOCTL CBSI3W U TIOMSIPHOCTH MoJieKy/ibl. OOMeHHbIN U
JIOHOPDHO-aKL|eNTOPHBIM MeXaHW3Mbl 00pa30BaHMs KOBAJEHTHOW CBsi3U. MOoJeKy/sipHble |




aTOMHble KpUCTajMueckye pelieTkd. CBOMCTBa BelLeCTB C 3TUMM TUIaMH KPHUCTa/lIHMUeCcKUX
peLIeTOoK.

Meranmyeckasi Xamuueckast CBsisb. OCOOeHHOCTH CTPOEHHs aTOMOB MeTa/IoB. MeTayeckast
KpHUCTaj/uinyeckas peierka. CBOMCTBa BelLL[eCTB C STUM TUIIOM CBSI3U.

BopopopHast xvuMryeckas cBsi3b. Me)XmoreKy/sipHasi 1 BHyTPUMOJIeKY/IsipHasi BOJOPO/IHAs CBSI3b.
3HaueHHe BOJJOPO/IHOM CBsI3U /IJisi OpraHU3aliuy CTPYKTyp OUOTONIMMEpOB.

[Tommepsl. [1nacTMacchl: TepMOMJIACTbI U PeaKTOI/IACThbl, UX Mpe/CTaBUTeNN U NpUMeHeHue.
BosnokHa: mipupozHble (pacTuTe/ibHble W >KUBOTHblE) M XUMHYeCcKHe ( HCKYCCTBeHHble U
CUHTeTUUeCKHe), UX NIPeZCTaBUTe/NN U IPUMeHeHHe.

l'a3006pa3Hoe cocTosiHMe BelljecTBa. Tpu arperaTtHbIX COCTOSIHUS BOfibl. OCOOEHHOCTH CTPOeHUsT
ra3oB. MosnsipHbIi 00beM Ta3000pa3HbIX BeljecTB. [IprMepsl ra3000pa3HbIX IPUPOAHBIX CMeCei:
BO3/1yX, IPUPOJHBIN ra3. 3arpsi3HeHre aTMoc(epbl (KUCI0THbIE JOXKAW.NMTAaPHUKOBBIN 3((deKT) 1
6opnba c HIM.

[pencraBuTev ra3000pa3HbIX BellleCTB: BOAOPO/, KUC/IOPO/, YIVIEKUC/IbINM ra3, aMMHUaK, STHJIeH.
Vx nonyuenyve, cobrpaHre U pacrio3HaBaHHe.

Kupkoe cocrosiHue BeljectBa. Bopa. IlotpebGneHve Boabl B OBITY W Ha TIPOM3BO/CTBE.
7KeCTKOCTBb BOZBI 1 CIIOCOOBI €€ yCTPaHeHWsI.

MuHepasibHbIe BofbI. VIX UCIO/b30BaHUE B CTOMOBBIX U JledeOHbIX LiesX.

JKuzikre KpucTasuibl ¥ X IpUMeHeHue.

TBepoe cocTosiHve BelljecTBa. AMOpP(HBIe TBep/ble BelljeCTBa B MPUPOZe U B KU3HU UesloBekKa,
VX 3HaueHue U npuMeHeHue. Kpucraninueckoe CTpoeHUe BelllecTBa.

HucriepcHele cructeMbl. [ToHsITHE O AUCIIEPCHBIX cucTeMax. JlucriepcHasi das3a U AUCIepCUOHHAs
cpefa. Knaccudukauys AuCriepcHbIX CHUCTEM B 3aBUCMMOCTM OT arperaTHOro COCTOSIHUSI
JIACTIePCHOM Cpefibl U UCTIePCUOHHOM (ha3bl.

I'pybomucIiepcHbIe CUCTeMBI: SMY/IbCHH, CyCIIeH3UH, a3PO30JIH.

ToHKOAMCIIeDCHBIE CUCTEMBI: Te/U U 30/T1.

CocraB BeljecTBa U cMecel. BeljecTBa MOJIEKy/ISIDHOTO M HEMOJIEKY/ISIPHOTO CTPOEHUsl. 3aKOH
TIOCTOSIHCTBA COCTaBa BeIlleCTB.

[TonsiTre 07151 ¥ ee pa3HOBUAHOCTH: MaccoBasi U 00beMHast. J]o/s BbIXO/la TIPOAYKTA PeaKLH OT
TeopeTHYeCKU BO3MOXKHOTO.

Xumuyeckue peakyuu

Peakijun, wupaymye 0e3 U3MeHeHUs] COCTaBa BelllecTB. AJUIOTPOIHS U a//IOTPOITHbIe
BUZIOM3MeHeHsl. [IpUuMHbI anJoTponuM Ha mMpuMepe MoAM(UKaLMN KWUCI0poja, yraepoja u
docdopa. O30H, ero 6rosorUUECKast posib.

W30Mepe! 1 U30Mepusl.

Peakijuu, ujylue C H3MeHEHHeM COCTaBa BelleCcTB. PeakiuM COeUHEHUs, DPa3/ioXKeHusl,
3ameljeHHMs1 U OOMeHa B HEOPraHWYeCKOW W OpPraHMYecKod XWMHUHM. Peakium 25K30- U
sHj0TepMuUeckue. TeroBoi 3ddeKT XUMHUUeckoW peakldd U TepMOXHMHUeCKHe YpaBHEHHUSI.
Peakiiy ropeHys1, Kak 4aCTHBIM C/lydad 3K30TepMUYECKUX peakLvi.

CKOpOCTb XMMHYeCKOW peakiuMi. 3aBUCHMOCTb CKOPOCTH XMMHYeCKOM peaki[ud OT TPUPOJbI
pearvpyrolux  BelllecTB,  KOHLIEHTpalWy,  TeMmmepaTypbl,  IUIOL[aJAd  IOBEPXHOCTH
COTIPUKOCHOBEHUsI U KaTajiu3aropa. PeakiuM romMo- U rereporeHHbie. [IoHsITMe O Karanuse U
Karamm3atopax. @PepMeHTbl Kak Ouonornyeckve  Karanu3aTopel. OcobeHHOCTH — WX
(bYyHKLHMOHHUPOBaHMUS.

Ob6paTuMoCTh XMMHUECKMX peakuuil. HeoOpatumble W oOpaTHMble XHUMHYeCKHe DeaKL|H.
CocTosiHMe XMMWYECKOTO paBHOBecHsi [jiss OOpaTUMbIX XUMHWYeCKMX peakiuidl. Crioco0bl
CMeIlleHUs] XMMHUUeCKOTO PaBHOBECHsI Ha MpHUMepe CHHTe3a aMMHuaka. [ToHsThe 06 OCHOBHBIX
HayUHBIX MMPUHLIMIIAX TIPOU3BO/CTBA Ha MPUMepe CUHTe3a aMMHaKa Ui CePHOUM KHUCOTHI.

Ponb BoAb! B XMMHYeCKOUW peakuyu. VIcTWHHBIe pacTBOpbl. PacTBOPUMOCTb M K/accUUKaLus
BeIlleCTB T10 9TOMY MPU3HAKY: PaCTBOPUMbIe, MaJiopaCTBOPUMbIe M HepaCTBOPHMbIe BellleCTBa.
ONeKTpO/UThl U He3/leKTPOIUThL. DIeKTPOIUTHYecKas gucconuanus. KucioTel, OCHOBaHUS U
COJY C TOYKH 3PEHUsI TEOPUH 7IeKTPOUTUUECKOU AUCCOLIMALIN.




XyMuyeckye CBOMCTBA BOZBI: B3aMMOJEMCTBUE C MeTa/ll/laMM, OCHOBHBIMA U1 KHUC/IOTHBIMU
OKCHZIaMH, pa3/iokeHWe U oOpa3oBaHHWe KpPUCTA/NIOTUApPaTOB. Peakiuu TujpaTaliyd B
OpraHnyeCcKod XUMHH.
'maponys opraHWyeckKMX M HeOpraHWueCKHUX coeavHeHuil. HeoOpaTumblii THUAPOM3.
OO6paTuMbIii THAPOU3 COJIEH.
'mapony3 opraHduyeckKWx COEJMHEHWM W ero MpakTU4YeckKoe 3HaueHue /[Jis TOoMy4YeHUs
TMJPO/IM3HOIO CIMpPTa W MblIa. buosornyeckass ponb T'MApoOIM3a B IJIACTUYECKOM WU
JHepreTUUeCKOM 0OMeHe Bell|eCTB U JHePTyu B KJIeTKe.
OxucnuTeNbHO- BOCCTaHOBUTe/bHbIe peakimu. CrerneHb okuciaeHus. OmnpeziesieHue CTeleHU
okucneHuss 1o ¢Qopmyne coeauHeHusi. I[loHsTHe 00 OKHMCIUTETHHO-BOCCTAHOBUTENBHBIX
peakiusax. OKHUC/IeHHe U BOCCTaHOBJ/IEHUE, OKUC/IUTE/b U BOCCTAHOBUTEIb.
ONeKTpo/in3 KakK OKHC/IMTeIbHO-BOCCTAHOBUTENbHBIN IpOLlecC. J/IEeKTPOJM3 paciljlaBOB U
pacTBOpPOB Ha mpuMepe Xxjopufa Harpus. IlpakThueckoe mnpyUMeHeHWe —3J/IeKTPO/IM3a.
ONeKTPOIMTUUECKOe TOTyYeHe aTFOMUHUSL.
Bewjecmea u ux cgolicmea
Mertannel. B3avMopelcTBUe MeTalIoB C HeMeTa/ylaMu( XJI0pOM, CEepoll W KHCIOPOZOM).
BsaumogelicTBHe 11e/IOUHBIX U 1je/I0YHO3eMesbHbIX MeTa/UIOB C BOAOM. ODJIeKTPOXUMHUUYECKUU
psii HamnpsDKeHWM MeTasuioB. B3auMopelicTBUe MeTa/uIOB C pacTBOpaMHM KHC/IOT U COJIei.
AmtomMrHoTepMusi. B3aumogelicTBre HaTpUsl C 3TAHOJIOM U (PeHOJIOM.
Koppo3ust metannoB. IloHATHe O XMMHYECKOM W 371€KTPOXMMHYECKONM KOPPO3UM METaslsIoB.
Crioco0pl 3aI{UTHI META/UIOB OT KOPPO3HUH.
Hemeranibl. CpaBHUTeNbHasi XapaKTepUCTHKA TajOreHOB Kak Haubosjiee  THUITMUHBIX
rpejcTaBuTesie HemeTa/uioB. OKUC/IUTe/IbHbIE CBOMCTBA HEMeTasIoB (B3aMMOJEWCTBUE C
MeTaslylaMy ¥ BOZ0pozoM). BoccTaHoBUTe/IbHBIE CBOMCTBA HEMETAIIOB.
Knaccudukarmst KuciaoT. XvmMuueckre cBOMCTBa KUCIOT. Ocobblie CBOWCTBA a30THOW KHCJ/IOTHI U
KOHLIEHTPUPOBaHHOW CE€PHOM.
OcHoBaHMsl, MX  Kjaccuukauus. XHUMUYeCKHe  CBOMCTBA  OCHOBAHMM.pas/oXkKeHHe
HepacTBOPUMBIX OCHOBAHUH.
Knaccudukaims comneil: cpefHue, KUC/Ible U OCHOBHble. XHMHUeCKHWe CBOMCTBA COJeM.
[IpencraBuTen cojell U uX 3HadyeHWe. KauecTBeHHble peakLMM Ha XJIOpHUJA, Cyabdar U
KapOOHAaT-aHUOHBI, KATUOH aMMOHHUSI, KaTHOHBI >xese3a (I1) u (II1).
leHeTnueckasi CBSI3b MeXAy KaacCaMM HeOPraHUUeCKMX M HeOopraHW4eCKuX COeJuHEeHMM.
[TonsTHE O reHeTUUeCKOU CBSA3U U FeHeTUUeCKUX psAfiax.

3. Temarnueckoe nylaHMpPOBaHHe

Ne Tema ypoka Kosn-Bo
4acoB
1 [TpeameT opraHuueckod XuMuKM. BBoHbBINM HHCTPYKTaX 1Mo Th. 1y
2 Teopus CTpOeHHUs1 OpraHUyeCKUX COeJUHEHUU 1y
3 Teopusi CTPOeHUs] OpraHUYeCKUX CoeIMHeHUN 1y
4 [TpupogHbIV ra3 1y
5 AJIKaHbI 1y
6 AJiKeHBI. JTUNEH 1y
7 Ankaguensl. Kayuyku . 1u
8 AnKuHBL. AlleTHJIEH. 1lu
9 ApeHsl. beH3son. 1y
10 PerieHue 3ajjau Ha BbIBOZ, (hopMy/ 1y
11 HedTb 1 cioco6bl ero nmepepaboTKH 1y
12 O600111eHME ¥ CUCTeMaTHU3alvs 3HaHUK 00 yrieBoiopojax lu
13 KoHtpospHasi pabora Ne 1 1y
14 EQUHCTBO Opra’usalvy KUBbIX OPraHU3MOB Ha 3emie 1y




15 CriupTel. 1y
16 deHON 1y
17 Anberuspl. 1y
18 Kap6OoHOBBIE KUCJIOTEI lu
19 Cnoxsble 3¢upsbl. 2Kypsbl. 1y
20 YrneBogpl. MoHOCaxapu/pbl. 1y
21 Hucaxapugpl. [Tonvcaxapuibl 1y
22 OO6o01eHre W CUCTeMaTH3als 3HaHWK O KHUCIOPOZCOJep)KalliiX OpraHuueckux | 14
COeJIMHeHUsAX
23 KonTtponbHas pabora Ne 2 lu
24 AmuHBI. AHWUJIVH. 1y
25 AMWUHOKHUCJIOTHI. 1y
26 Benku. 1y
27 HykieMHOBBIE KUCJIOTBI 1y
28 [Tpaktryeckas pabora Nel «/peHTH(UKALIMS OPraHUUeCKHUX COeTMHEHUN» 1y
29 U cKycCcTBEeHHBIE TTOTUMEDHI. 1y
30 CurHTeTHYeCKHe 10/IMMephI 1y
31 [Tpaktuueckast pabora Ne 2 «Pacro3HaBaHue 1J1aCTMacC ¥ BOJIOKOH» 1y
32 PepmMeHTHI. 1y
33 T'opMOHBI. JIekapCTBeHHbIe Cpe/iCTBa 1y
34- [TogBemeHue UTOroB paboTHI 3a o/, lu

35




4. KaneHpapHO - TeMaTHUYeCcKoe IJIaHUPOBaHUe

Ne Tema ypoka Kos-Bo [Hara
4yacoB
1 [TpenmeT opranvyeckor XuMud. BBozHbIM nHCTpyKTax no Th. 1y 04.09.17
2 Teopuisi CTPOeHHsI OpraHUUeCKUX COeJUHeHUIN 1y 11.09.17
3 Teopusi CTpoeHUsI OpraHUUeCKUX COeJMHEeHUN 1y 18.09.17
4 [TpupopaHbIl ra3 1g 25.09.17
5 AJikaHbl 1y 02.10.17
6 AJiKeHbl. JTUJIEH 1y 09.10.17
7 Ankagvensl. Kayuyku . 1y 16.10.17
8 AnKuHBI. AlleTHJIEH. 1y 19.10.17
9 Apensl. beH3on. 1y 23.10.17
10 PerieHue 3a/1a4 Ha BbIBOZ, (hopMy/ 1y 07.11.17
11 Hed1b 1 cioco6rl ero mepepaboTKu lu 13.11.17
12 O06006111eHMe ¥ crcTeMaTh3alysl 3HaHWKM 00 yI7IeBofopoiax 1y 20.11.17
13 KoHTposibHasi pabota Ne 1 1y 27.11.17
14 EMHCTBO OpraHu3aiMy JXUBbIX OPraHMU3MOB Ha 3emJie 1y 04.12.17
15 CnupThl. 1y 11.12.17
16 DeHOoN 1y 18.12.17
17 AnbJerupl. 1lu 25.12.17
18 KapboHOBBIE KHCJIOTHI lu 15.01.18
19 CrioxkHble 3¢Gupbl. JKUpbI. 1y 22.01.18
20 YrneBoabl. MoHOCaxapu/pl. 1y 29.01.18
21 Hucaxapupbl. ITonmcaxapyubl 1y 05.02.18
22 OO6o061eHre W cHcTeMaTh3alys 3HaHUW O KUCIopoAcofepXamux | 1 u 12.02.18
OpraHMYeCcKUX COeIMHeHUSIX
23 KonTtpospHast pabora Ne 2 1y 19.02.18
24 AmuHbI. AHWU/IVH. 1y 26.02.18
25 AMHWHOKHUCJIOTBL. 1y 05.03.18
26 Benku. 1y 19.03.18
27 HyknenHoBbIe KUC/IOTBI 1y 09.04.18
28 [Mpaktuyeckass pabora Nel «UpaeHTudUKaLys opraHuueckux | 14 16.04.18
COeIMHeHU»

29 W cKyccTBeHHBIE OJTMMEpHI. 1y 23.04.18
30 CuHTeTHYeCKYe MoMMephbl 1y 30.04.18
31 ITpakTrueckast pabora Ne 2 «Pacrio3HaBaHHe JIaCTMAcC ¥ BOJIOKOH» | 14 07.05.18
32 @epMeHTHI. 1y 14.05.18
33 T'opmoHsl. JIekapcTBeHHbIe CpeACcTBa 1y 21.05.18
34- ITogBeneHvie UTOroB paboThl 3a o/, 1u 28.05.18

35
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