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PABOYASA ITPOT'PAMMA
1O XUMHNH
10 -11 KJTACCBI

HHOACHUTEJIBHASA 3ATIMCKA

Pabouas mporpamma no XuMuu OpueHTHpoBaHa Ha yvamuxcs 10—-11 knaccos
pa3paboTaHa Ha OCHOBE CJIEIYIOIIUX TOKYMEHTOB:

1. denepanbHbIA TOCYy1apCTBEHHBIN 00pa30BaTENbHbIA CTAHIAPT OCHOBHOTO
obmrero oopa3oBaHusl.

2. OcHoBHas oOpa3oBarebHas MporpaMma OCHOBHOTO 00111eT0 00pa30BaHMs.

3. ABtopckas nporpamma O.C.I'abpuensn «IIporpamma 0CHOBHOTO OOIIEro
obpazoBanus. Xumus. 10-11 kmacces». M.: JIpoda, 2015

4. ®denepanbHBIA MIEpeUeHb YIYCOHHUKOB, PEKOMEHIOBAHHBIX (JIOIMYIICHHBIX)
MuHucTepCcTBOM 00pa30oBaHusl K UCIOJIb30BAaHUIO B 00pa30BaTEIbHOM IPOIIECCE B
00pa3oBaTeNbHbIX YUPEXKACHUIX, PEATM3YIOIHUX 00pa3oBaTeIbHbIE MPOrpPaMMbI
ob11ero oopa3oBaHus;

5. [Iucekmo MunucrepcrBa odpazoBanus u Hayku P® ot 01.04.2005 Ne 03-
417 «O mnepeyHe y4yeOHOTO U KOMIBIOTEPHOTO OOOpYAOBAHMS Jisi OCHAICHUS
o0pa3oBaTeNbHBIX yupexaeHuin» (//BectHuk o6pazoBanus, 2005, Ne 11 umu caidr
http:/ www. vestnik. edu. ru).

6. Yueonsiii muan OUY «MIITHT».

Pabouass mporpamma obecrneueHa y4deOHHKaMH, Y4E€OHBIMH MOCOOUAMH,
BKJIFOYCHHBIMA B (eJIepaIbHBI  TIEPEUYCHh YYEOHUKOB, PEKOMEHIOBAHHBIX
MunucTepcTBOM 00pazoBaHus U Hayku Poccutickoit denepaniuu K UCIOIb30BaHUIO
B 00pa3oBaTeIbHOM Ipoliecce B 00IIe00pa30BaTENbHBIX YUPEKICHUSIX:

[Ma6puensa O.C. Xumus. 10 kimace. «JIpoday, M., 2017.
[Ma6puensa O.C. Xumus. 11 kmace. «/Ipodar, M., 2017.

[Iporpammoii oTBoAMTCS Ha wu3ydyeHue xumuu 134 daca, KOTOpbIe

pacmpejiesieHbl Mo KjlaccaM CIeAyIOIUM 00pa3oMm:
10 xmacc —68 yacoB, 2 yaca B HEJICIIO;
11 xknacc —66 yacos, 2 yaca B HEJICHIO.

OCHOBHBIMM BONIPOCAMU XMMUHU SIBJISIOTCS U3YUYEHHUE COCTaBa U CTPOEHUS
BEILIECTB, 3aBUCUMOCTU UX CBOMCTB OT CTPOEHHUsI, KOHCTPYUPOBAHUE BEILECTB C
3aIaHHBIMU CBOMCTBAMH, UCCIIEJOBAHNE 3aKOHOMEPHOCTEN XUMUYECKHUX
IIPEBPAILECHNAN U IyTEW YIIPABICHNUS UMH B LIEJSIX ITOJy4YEHUS BEIIECTB,
MaTepUaJIOB, SHEPTUH.



B ocHOBY Kypca N0oJIOkKEHBI UAEH:

- MATE€pUAJILHOTO €AMHCTBA BEUIECTB IPUPOIbI, 00YCIOBICHHOCTH CBOMCTB

BEILIECTB UX COCTABOM U CTPOEHUEM,;

- IO3HABAEMOCTH CYIIHOCTH XUMHUYECKUX MTPEBPAILCHUN C MOMOILBIO HAYYHBIX

METOOB.

N3yuenne XuMuM B CTapIiiei 1koyie Ha 6a30BOM ypOBHE HaIpaBJIeHO Ha

JOCTUKEHHUE CIIETYIOIINX LETIEeH:

1. OcBoeHrE 3HaHUI O XUMUYECKOIN COCTaBIISIOIIEH €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, BAXKHENIINX XUMHYECKUX MMOHSATHM, 3aKOHAX U TEOPUSIX;

2. OBnaneHue yMEHUSAMHU IPUMEHSTH MOTyYSHHbIE 3HAHUS 7151 OOBSICHEHUS
pa3zHOOOPa3HBIX XUMUUECKHUX SIBICHUI U CBONCTB BEIIECTB, OLIEHKH POJIU
XUMUHU B pa3BUTHUH COBPEMEHHBIX TEXHOJIOTMI U MOJYYEHUH HOBBIX
MaTepHaJIoB;

3. Pa3BuTHe mo3HaBaTEIbHBIX HHTEPECOB M MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN B
IPOLIECCE CAMOCTOSITEIbHOTO MPUOOPETEHUSI XUMUYECKUX 3HAHUHN C
UCITIOJIb30BAHUEM PA3IMYHBIX HICTOYHUKOB HH(POpPMALIUK;

4. BocnuTtanue yoexI€HHOCTH B TIO3UTUBHOM POJIM XUMHH B KU3HU
COBPEMEHHOTr0 00IIECTBA, HEOOXOIMMOCTH XUMHUYECKU TPAMOTHOTO OTHOIIICHHUS
K CBOEMY 3JI0POBBIO U OKPYKAIOLIEH CPELE;

5. IlpumeHeHne MOyYeHHBIX 3HAHUA U YMEHUH 1151 0€3011aCHOTO MCITOIh30BAHUS
BEILECTB U MAaTE€PUAJIOB B OBITY, CEJILCKOM XO35ICTBE U HAa MIPOU3BOJICTBE,
pELIEHUs NPAKTUYECKUX 3a]1a4 B IIOBCETHEBHOM KU3HU, MPEIYIIPEKACHUS
SIBJICHU, HAHOCSIIMX BPEJl 3J0POBBIO YEJIOBEKA U OKPYKAIOIIEU Cpeie.

Copeprkanre mporpaMMbl BKITIOYAET OCHOBBI 00IIeH, HEOPTaHNIECKOU U
OpTaHMYECKON XUMUHU.

B cTpykTypHrpoBaHHU Kypca OpraHMYeCKOW XMMHU BHAYAJIEC JAIOTCS KPATKUE
CBEJICHUS O CTPOCHUH, KIIACCH(PHUKAIINY, HOMEHKJIATYpE OPraHMYECKUX BEUIECTB,
O0COOCHHOCTSIX PEaKIuil C UX y4acTreM. Takas BOZMOKHOCTbH MOSIBIISIETCS TIOTOMY,
4T0 B 9 KJTacCE OCHOBHOM IIKOJIBI YYAITUECS YXKE MOTYUHIA HEKOTOPOE
npeacTaBiIeHre 00 OpraHNYeCKUX BEIIECTBAX.

Kypc obmieit xumuu n3ydaercs B 11 kiacce 1 HampaBlieH HA UHTETPAITUIO
3HaHWUW yYaluXxcs M0 HEOPraHMIEeCKOH U OPraHNnIeCKOM XMMHUH Ha CAMOM
BBICOKOM ypOBHE 00111€00pa30BaTEeNbHOM MIKOJIBL. Beymas unes kypca —
IIEJIOCTHOCTh HEOPTaHMUECKOW U OPTaHUYECKON XMMHUH Ha OCHOBE OOIIHOCTH MX
TIOHSITHH, 3aKOHOB U TEOPHH, a TAKXKE €JMHBIX TOJX0/I0B K KIacCU(UKAITIH
OpPTaHMYECKHUX ¥ HEOPTaHMYECKHUX BEIIECTB U 3aKOHOMEPHOCTSIM MPOTECKAHWSI
XUMHYECKUX peakiuid. Takoe mocTpoeHne Kypca o01ei XuMur 03BOJISIET
MIOJIBECTH YUAIIUXCSl K TOHUMAaHUIO0 MaTEPUATbHOCTH U TIO3HABAEMOCTH €IMHOTO



MUpa BEUIECTB, MPUYMH €ro KpacOYHOr0 MHOTr000pa3usi, BCeoOI1e CBs3u
SIBJICHUM.

B ocHOBY nporpaMmbl 10JI0OKEH NPUHIIMIT PA3BUBAIOIIETO O0yUEHHUS.
[Iporpamma onupaercs Ha MaTepual, U3y4eHHbI B 8—9 Kkinaccax, H0O3TOMY
HEKOTOpBIE TEMBI Kypca pacCMaTpUBalOTCs MOBTOPHO, HO yke Ha 00Jjiee BHICOKOM
TEOPETUYECKOM ypoBHE. Takoi MOaX0 MO3BOJISIET YIMyOIsTh U pa3BUBATh
MOHSTHE O BEILIECTBE U XUMUYECKOM POLIECCe, 3aKPEIUIATh PO IeHHbBIN
MaTepHuas B aKTUBHOM MaMsITH yUYallluXcCs, a TAKXKE COXPAHSITh MPEEeMCTBEHHOCTD B
nporiecce 00yueHus.

Benyuias posib B packpblTuu coaepxanus Kypca xumuu 11 kimacca
MPUHAJICKUT IJIEKTPOHHON TE€OPUH, IEPUOANYECKOMY 3aKOHY U CUCTEME
XUMHYECKHX 3JIEMEHTOB Kak Hanbosee o01uM HayYHbIM OCHOBAM XHMHHU.

B nanHoMm kypce cucreMaTu3upyroTcsi, 00001at0TCs U YTy OJISIFOTCS 3HAHUS
0 paHee U3YUYEHHBIX TEOPUSIX U 3aKOHAX XMMUYECKON HayKH, XUMHUYECKHX
IpoLeCcCax U MPOU3BOJICTBAX.

®opMbl opranuzanuy 00ydeHus: UHAUBUy alIbHAsI, TapHasi, TpPyNnoBasi,
MHTEPaKTUBHAS.

Metobl 00y4YeHus:

-ITo ucTOYHMKY 3HAHMIA: CIOBECHbIE, HATJIAIHBIE, TPAKTHUECKUE;

-ITo ypoBHIO O3HABaTEIHLHON AKTUBHOCTH: IPOOIEMHBIN, YACTUUHO-TTOMCKOBBIH,
00BSACHUTEITLHO-WILTIOCTPATUBHBIN;

-Ilo npuHIUIY pacuIeHEHUs WK COSAMHEHUS 3HAHUI: aHAIMTUYECKUM,
CUHTETUYCCKUN, CPABHUTEIBHBIN, 00000, KJIaCCU(MUKAIIMOHHBIH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KOHKPETHOI'O
YYEBHOT O IPEIMETA B 10-11 KJIACCE.

JInuHoCTHBIE, MeTANIPeIMeTHbIE U MPeIMeTHbIE Pe3yJIbTAThI
OCBOEHHSI Kypca.

JlesTeNbHOCTD yUUTENS B O0yUEHUU XUMUU B CPEHEH 1IKOJIE JOJKHA OBITh
HaIpaBJIeHa Ha JOCTHKEHUE 00YUaIOIIMMHUCS CIEAYIOUINX JHYHOCTHBIX
pe3yJIbTATOB:

1) B IEGHHOCTHO-OPUEHTAIIMOHHOM c(hepe — O0CO3HAHUE POCCUNUCKON TPAKIAHCKON
UJAEHTUYHOCTH, IAaTPUOTHU3MA, YyBCTBA FOPAOCTH 38 POCCUICKYIO XUMUYECKYIO
HAYKY;

2) B TpyAOBO# cpepe — rOTOBHOCTh K OCOZHAHHOMY BBIOOpPY JalbHEHIIEH
00pa30BaTeNIbHOM TPAEKTOPUU WU TPYAOBOH €ATEIbHOCTH;

3) B mo3HaBaTeNbHOM (KOTHUTUBHON, HHTEIJUIEKTYaJIbHON) chepe — yMeHHe



YIPaBISTh CBOCH IMO3HABATEIBHOM JEATEIILHOCTHIO, TOTOBHOCTD U
CIIOCOOHOCTB K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOPa30BaHHUIO, Ha
NPOTSDKEHUH BCEH JKU3HU; CO3HATEIBHOE OTHOIICHUE K HEITPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIEITHOW MPOPECCHOHAIBHON U OOIIECTBEHHON
JeSITEeNbHOCTY,

4) B chepe cOepexkeHus 310pOBbs — NPUHATHE U peaan3alis IeHHOCTeH
3I0pOBOTO U O€30MaCHOT0 00pa3a KU3HU, HENPUATHE BPEIHBIX TPUBBIYEK
(KypeHwUsl, ymoTpeOJICHHS aIKOTOJIsl K HAPKOTHKOB) HA OCHOBE 3HAHHI O
TOKCHYECKOM U HAPKOTHYECKOM JICHCTBUU BEIECTB;

MeTanpeaMeTHbIMH pe3yJIbTATAMHU OCBOCHUS BBIITYCKHUKAMU CpeTHEN
IIKOJIBI Kypca XUMHUU SBJISFOTCS:

1) ucronb3zoBaHUE YMEHUI U HABBIKOB PA3JIMYHBIX BUIOB [T03HABATEIBHON
NEeATEIbHOCTH, IPUMEHEHNE OCHOBHBIX METOJIOB MMO3HAHUSI (CUCTEMHO
uHGOPMAIIMOHHBIN aHau3, HAOI0IEHNE, U3MEPEHUE, IPOBEICHUE
HKCIIEPUMEHTA, MOJIETMPOBAHUE, UCCIIEIOBATENbCKAS IEATEIbHOCTD) JIJIs
U3YYEHHUS Pa3IMUHBIX CTOPOH OKPYXKAIOIIeH JeHCTBUTENbHOCTH;

2) BNaieHHe OCHOBHBIMH MHTEJIEKTYaIbHBIMU OrepauusiMu ((GopMyInpoBKa
TUIOTE3, AHAJIM3 U CUHTE3, CPABHEHHE U CUCTeMAaTHU3alus, 00001IeHne u
KOHKPETH3aIHs, BHIABICHUE PUINHHO-CIICJICTBEHHBIX CBSI3€H U MOUCK
aHaJIOTOB);

3) no3HaHue 0OBEKTOB OKPYXKAIOIIIETO MUpa OT OOIIEro yepe3 0COOEHHOE K
CAMHUYHOMY;

4) ymeHue BBIABUTATh UCH U OMPEIENIATh CPEICTBA, HEOOXOAUMBIE JIJIST MX
peanu3anuu;

5) ymMeHue onpeaensTh ey U 3aJ1a4M AesITeIbHOCTH, BRIOUPATh CpeICTBa
pealn3anyy UeiId U IPUMEHATh UX Ha MPAKTHKE;

6) UCIOJIb30BAHUE PA3TMYHBIX UCTOYHUKOB ISl MOJTYYEHUSI XUMUYECKON
uH(pOopMaIu, MTOHUMAaHUE 3aBUCUMOCTHU CO/IepKaHusl U (OPMbI ITPEICTABICHUS
uHbOpMaIK OT eNeld KOMMYHHKAIIUHN U aJpecara;

7) yMeHue IPOAYKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
NEeSATEIbHOCTH, YUUTHIBATH MO3UIIMU JIPYTUX YUYACTHUKOB JEATEIHHOCTH,

3¢ (HEeKTUBHO pa3penaTh KOH(DIUKTHI;

8) TOTOBHOCTh M CTIOCOOHOCTH K CAaMOCTOSTEIFHON HH(POPMAITMOHHO
MO03HABATEJIbHOM 1eATEIbHOCTH, BKIIIOYAst yMEHHE OPUEHTUPOBATHCSA B
Pa3IMYHBIX UCTOYHUKAX UH(POpPMALIUU, KPUTUYECKU OLICHUBAThH U
MHTEPIPETUPOBATH MH(GOPMAIIUIO, TTOJYYAEMYIO U3 PA3IUYHbIX HCTOYHUKOB;
9) yMeHure UCIoNb30BaTh CPEACTBA HHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHoJsoruii (nanee — MKT) B pelieHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX U



OPraHU3alMOHHBIX 3a/1a4 ¢ COOJIIOICHUEM TPEOOBaHUN 3PrOHOMUKHU, TEXHUKH
0€30MacCHOCTH, TUTHEHBI, PECypPCOCOSPEKEHNUS, IMPABOBBIX U ITUICCKUX HOPM,
HOPM HH(POPMAITMOHHOM 0€30MMaCHOCTH;

10) BitajgeHue SI3BIKOBBIMU CPEICTBAMH, B TOM YHCJIC U SI3BIKOM XHUMHH —
YMEHHE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOKO TOUKY 3PEHUS, UCIIOJIb30BATh
aJICKBaTHBIC S3BIKOBBIC CPEJICTBA, B TOM YKCIIC M CHMBOJIbHBIC (XUMHYCSCKUE
3HaKH, (HOPMYJIBI U YPABHCHHS).

IIpeaMeTHBIMU pe3yaIbTaTaMU U3yUSHHS XMMHUU Ha 6a30BOM YpPOBHE Ha
CTYIIEHU CPEHET0 O0IIer0 00pa30BaHus SABISIOTCA:
I. B no3HaBaTeabHOM chepe

1. 3HaHUE (MOHUMAaHKUE) U3YUYEHHBIX MOHITUH, 3aKOHOB U TEOPHIA;

2. yMEHME OMUCHIBATH JIEMOHCTPAIIMOHHBIE U CAMOCTOSITEILHO MPOBEIEHHBIE
AKCTIIEPUMEHTHI, UCIIOJIB3YS JIJISl TOTO €CTECTBEHHBIHN (PYCCKUH, POJIHOM) S3BIK U
SI3BIK XUMMUU;

3. ymeHue KIaccu(uImpoBaTh XUMUIECKUE DIIEMEHTHI, TIPOCTHIC U CIIOKHBIS
BEIIIECTBA, B TOM YHCJI€ U OPTAHUYECKUE COCTUHEHUS, XUMUYECKUE PEAKIINU TI0
pa3HbIM OCHOBAHMUSIM;

4. yMeHue XapaKTepru30BaTh U3yUYECHHbIE KIACChl HEOPTAHUYECKUX U
OPTaHUYECKUX COCTUHEHUM, XUMUYECKUE PEAKIINH;

5. FOTOBHOCTH MTPOBOJAUTH XMMUUYECKUH AKCTIEPUMEHT, HAOII0/1aTh 3a €ro
poTeKaHueEM, GUKCUPOBATH PE3YJIBTATHl CAMOCTOSTEIEHOTO U
JEMOHCTPUPYEMOTO IKCIEPUMEHTA U JIE€JIaTh BBIBOJIBL;

6. yMeHue GopMyJIMpOBaTh XUMHUYECKHE 3aKOHOMEPHOCTH, POTHO3UPOBATH
CBOMCTBA HEM3YUYEHHBIX BEIIECTB M0 AHAJIOTUHU CO CBOMCTBAMU U3yUYECHHBIX;

7. IOUCK UCTOYHHUKOB XUMHUYECKON HH(POpMAIUH, TOTydeHHE HE0OX0IMMOM
uHpopMainu, e€ aHaau3, U3roTOBJIICHHE XUMUYECKOT0 HH(GOPMAIITMOHHOTO
MPOAYKTA U €r0 MPE3CHTALNS;

8. BmazieHre 00s3aTeIbHBIMU CITPAaBOYHBIMU MaTepuanamu: [leproaudeckoit
cucTteMoi xummuieckux snemeHnToB /. . MenneneeBa, Tabiauiiei pacCTBOPUMOCTH,
AIEKTPOXUMHUYECKUM PSIAOM HANPSIKEHUN METAILIIOB, PAIOM
AIEKTPOOTPULIATEILHOCTH — JIJIL XaPAKTEPUCTUKU CTPOEHUSI, COCTABA U CBOWICTB
aTOMOB XMMHUYECKHUX dJIeMeHTOB [—IV neprnoaoB u o0pa3oBaHHBIX UMU IIPOCTHIX
U CJIOJKHBIX BEIIICCTB;

9. ycTaHOBJIEHUE 3aBUCUMOCTH CBOMCTB Y MMPUMEHEHUS BAXKHEUIITNX
OPTAaHUYECKUX COCUHEHUN OT NX XUMUYECKOTO CTPOCHUS, B TOM YUCJIE U
00YCJIOBJICHHBIX XapaKTEPOM 3TOTO CTPOCHHUS (MIPEACTHHBIM UIH HETIPEISTHHBIM )
U HaJm4ueM (PyHKIIMOHAJIbHBIX TPYIIIL;

10. MongenpoBaHue MOJIEKYJ HEOPraHUUYECKUX U OPTaHUYECKUX BEILIECTB;



11. noHMMaHne XUMUYECKOW KapTUHBI MUPA KaK HEOTHEMJIEMON YaCTH 1IEJIOCTHOM
HAy4YHOW KapTUHBI MUPA;

I1. B HIEHHOCTHO-OPUEHTAIIMOHHOM chepe — aHaInN3 U OIIEHKA ITOCIEIACTBAN TS

OKpY>Karollen cpeibl ObITOBOM U MPOU3BOJICTBEHHON JEATEIHHOCTU

YeJI0BEKa, CBA3aHHOM C MPOU3BOICTBOM M MEPEPabOTKON XUMHUECKUX
IIPOYKTOB;

I11. B TpyI0oBOM chepe — NpoBEICHNE XUMHAUYECKOTO SKCIIEPUMEHTA; PA3BUTHUE

HaBBIKOB Y4€OHOI, MPOEKTHO-UCCIIEA0BATEIBCKON U TBOPUYECKOM
JESTENbHOCTHU NIPU BBIINOJHEHUN HHAUBUAYAIBHOTO MPOEKTA O XUMUU;
IV. B cdhepe 310poBOro 06pa3a :xkM3HU — cOOJIIOACHUE TTPaBUII O€301MacCHOTO

oOpalleHus ¢ BEIIeCTBaMU, MaTepraiaMy;, OKa3aHUe MEePBON MOMOIIIH MPU
OTPABIICHUSX, O’KOTAaX U TPaBMax, MOJTYUYEHHBIX B PE3yJIbTaTe HAPYIICHUS
MPaBIJI TEXHUKH 0€30MaCHOCTH MU paboTe ¢ BEIIECTBAMH U J1a00paTOPHBIM
000pyIOBaHUEM.

Copepxanue y4eOHOM JUCHUILIAHBI

10 kiace
Tema 1: BBegeHne B OpraHu4ecKyr0 XUMHIO
IIpeameT oprannueckoid XuMuu. B3auMoCBs3b HEOPraHMYECKUX U OPTaHUYECKHUX
BeniecTB. OCOOCHHOCTH OPraHUYECKUX COCTMHEHUIN U Peakiuil C UX yYaCTHEM.
OCHOBHBIE ITOJI0KEHUS TEOPUHU XUMHUUYECKOI'O CTPOCHUS OPraHUYECKUX
coenuHennii A. M. bytiepoBa. XuMn4yeckoe CTpOEHUE KaK NOPAI0K COEAMHEHUS
aTOMOB B MOJIEKYJIaX. 3aBUCUMOCTb CBOICTB BELIECTB OT XUMHUYECKOI'O CTPOCHHUS
MouiekyJ1. I3oMepusi. 3HaueHrnE TEOPUH XUMUYECKOTO CTPOCHHS.

Tema 2: YriieBoaopoabl

VYrieBonopos! (IpeaebHbIE, HENPEAEIbHbIE, ADOMATHYECKHE).

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI METaHA. Sp3-
rubpuansaius opouraneit atoma yraepoaa. ['oMonoruyeckuit psj, HOMEHKIATypa
Y U30MEpUs yIIepoaHoro ckenera. Gu3ndeckue CBOMCTBA aJIKaHOB U UX
3aBUCUMOCTB OT MOJIEKYJISIPHOM Macchl. XHMMHUUYECKHE CBOMCTBA!
rajJjoreHupoBaHue (Ha MpUMepe METaHa U ATaHa), TOPEHUE, TEPMUUECKHE
npeBpalleHus (pas3aoKeHne, KpeKUHT, JErHIpUPOBaHUE, U30MEpU3ALH).
KonBepcus merana. HaxoxxieHue B Ipupoie ¥ MPUMEHEHNE aJIKAHOB.

AJKeHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI OTUJICHA. SP2-
rudpuau3anys opouTanel aroma yriaepoaa. 6-CBsi3u v T-CBA3HU. [ OMOIOTHYeCKuiA
psa, HoMeHkiarypa. CTpyKTypHast u3oMepus (M30MepHsl YIIEpOAHOrO CKEJIeTa ’
MOJIOKEHUS ABOMHOM CBSI3U B MOJIEKYJIE). 3aKOHOMEPHOCTH U3MEHEHHUS



(bu3MUEeCKUX CBOWCTB aJIKEHOB. XMMHUUYECKUE CBOICTBA (Ha MpUMepe ITUIICHA):
peakLuy NPUCOEAUHEHMS (THAPUPOBAHUE, TAIIOT€HUPOBAHUE,
TUAPOTAIOr€HUPOBAaHUE, THUIpATALUs ), OKUCICHHS (TOPEHHE) U TIOJIMMEPU3ALIIH.
[TpomblinieHHBIE U TAOOPATOPHBIE METOBI MOMYUYEHUS AIKEHOB: JETHIPUPOBAHIE
Y TEPMUYECKUI KPEKHUHT AJTKAHOB U IETUAPATALMS CIUPTOB.

Ankaauensl. [lonstue o AueHoBBIX yriaeBogopoaax. byraguen—1,3 (nuBuHum) U 2-
MeTtwi0yTaaueH- 1,3 (u3onpen). [loaydeHre u XUMUYECKHE CBOMCTBA: pEaKIIUU
NPUCOEINHEHN U ToNMMepu3anuu. HaTypanbHblil U CHHTETUYECKHE KayUyKHU.
Bynkanuzanus kayuyka. Pesuna. [lpumenenue kayuyka u pesunsl. Padotsr C. B.
JleOenena.

AJNKHHBI. DJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI alleTHIIEHA. Sp-
['ubpunuzanus opoutaneit aroma yriepoaa. ['oMonoruyeckuit psiji, u3oMepus u
HOMEHKJIaTypa ajJKuHOB. PU3NUecKre U XUMUYECKHE CBOWCTBA (Ha MpUMEpe
anieTuwieHa). Peakiuu npucoequHenus (ruipupoBaHue, raJloreHupoBaHue,
TUAPOTAIOr€HUPOBAaHUE, THUApaTalus), OKucieHus (ropenue). [lomyuenue
arieTuseHa KapOuIHBIM U METAHOBBIM CIIOCO0AaMU, €ro MPUMEHEHHE.
[Muknoankanel. HoMeHknarypa, noiayuenue, Gu3nueckue 1 XMMUYeCKHe CBOMCTBA,
IPUMEHEHUE.

Apenbl. CocTaB 1 CTPOEHHUE apeHOB Ha npumepe OeHzona. duznyeckrue cBONCTBa
OeH30J1a, €ro TOKCUYHOCTh. XMMUUYECKUE CBOMCTBA: PeaKMy 3aMeIleHUS
(HUTpOBaHUE, TAJIOTEHUPOBAHHKE ), IPUCOETUHEHHUS (TUIPUPOBAHUE,
XJIopupoBaHue), ropenus. [lonyuenue u npumeHenne 6eH3oa.

['eneTnueckast B3aMMOCBS3b YIJIEBOJOPOIOB.

[IpupoaHbie UCTOYHUKHU YTIEBOAOPOIOB U UX nepepadoTtka. [Ipupoansiii u
NOMYTHBIN HE(QTSAHOM T'a3bl, UX COCTAB U MPUMEHEHHUE B KAUECTBE UCTOYHUKA
HEPrUH U XUMHUECKOro chipbsi. HeTh, ee coctaB u cBoiicTBa. [IpoayKThl
¢dpaxionHoit neperonku HepTu. Kpekunr HedrenpoaykroB. OKTaHOBOE YHCIIO
O0en3uHoB. OXpaHa OKpy Karolen cpe/sl Mpu HedrenepepadoTKe U
TPaHCIIOPTUPOBKE HEPTEPOTYKTOB.

Tema 3: Kuciopoacoaep:xamue opraHn4ecKue coeAuHEHMsI

Cnuptel. yHKIHOHATIBHAS TPYyIIA, KJIacCU(pUKAIMA: OJTHOATOMHBIE U
MHOTOA2TOMHbBIE CITUPTHI.

[IpenenbHble 0OTHOATOMHBIE CIUPTHL. HOMEHKIIaTypa, n30Mepusi U CTpOEHUE
cnupToB. BosiopogHas CBS3b MEXIy MOJIEKYJIaMU U €€ BIUsHUE Ha (hU3UUYECKUe
CBOMCTBa CIIUPTOB. XMMHUYECKUE CBOICTBA CIUPTOB (HA MPUMEPE METAHOJA U
3TaHOJIa): 3aMEILEHNE aTOMa BOJIOPO/a B THAPOKCUIILHOM IPyIINE, 3aMEIICHUE
TUJPOKCUIILHOM TpyIbl, OKuciieHne. KauecTBeHHas peakiusi Ha CIIUPTHI.
[Tomy4yeHune 1 MpUMEHEHHE CITUPTOB, PU3HOTOTUIECKOE ICHUCTBUE HA OPTAaHU3M
YyeJioBeKa.



MHOroaToOMHbIE COUPTHI: STUJICHIJIUMKOJb U TIIUIEPUH. TOKCHYHOCTD
TUIEHTIIUKOISL. OCOOEHHOCTH XMMHUYECKUX CBOMCTB U MPAKTHUECKOE
UCIT0JIb30BAaHUE MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakuusi.

®enon. [lonyuenue, pusznyeckue u XUMUIECKHe CBOMCTBA ¢eHomna. Peakiuu ¢
y4acTUeM TUIPOKCUILHON IPyNIbl M OEH30IbHOIO KOJIbIIa, KAUECTBEHHAS PEeaKIIHs
Ha (¢enon. Ero mpompinieHHOE ncmonb3oBanue. JleiicTBue (eHoa Ha KUBbBIE
opranu3Mbl. OxpaHa OKpYKarouen Cpeabl OT MPOMBILLIEHHBIX OTXO0B,
cojaepkamux (HeHo.

Anspaeruasl. CoctaB, oOmias popmyiia, HOMEHKIIATypa U U30MEpHsl MPeAeIbHbBIX
aJIbJIETUOB. DIEKTPOHHOE CTPOEHUE KAPOOHUIIBHON TPyMIIbl, 0COOCHHOCTH
JTBOWHOM cBsi3U. Du3nueckue 1 XuMHUYECKUE CBOMCTRA (Ha IPUMEPE YKCYCHOTO
VI MYPaBBHHOTO aJIbJETH/1a): PEaKIUU IPUCOECINHEHHUSI, OKUCIIEHUS,
noymMepu3anui. KayecTBeHHbIE peakIuy Ha aJiberuabl. AeTanbAeru u
dbopManbaerua: noxydeHue u npuMeHenue. [leiicTBie anpaeruoB Ha KUBbIE
OpraHU3MBbl.

Kap6onossie kucnotel. Knaccugukanns kapOOHOBBIX KUCIIOT: IIpeIeIbHbIE,
HEIpEeAeNIbHbIE; HU3IIUE U BBICIINE KUCIOTHI. ['oMoIornyeckuii psj npeaeabHbIX
OJIHOOCHOBHBIX KucioT. HoMeHkiarypa, usomepus, CTpoeHre KapOOKCUIIbHOMN
rpynmbl. PU3NYECKUE U XUMUYECKHAE CBOMCTBA: B3AUMOJICHCTBUAE C METAJNIAMH,
OCHOBaHUSIMU, OCHOBHBIMU U aM()OTEPHBIMU OKCHUJIAMHU, COJISIMH, CITUPTAMU;
pEaKLHUH C YYACTHEM YIJIEBOJIOPOJHOTO pauKaIa.

Oco0EHHOCTH CTPOEHHUS U CBOMCTB MypaBbUHOM KUCIOTHI. [loyuenue u
NpUMEHEHHE KapOOHOBBIX KUCIOT.

CpaBHEHHE CBOMCTB HEOPTAHUYECKUX U OPTAHUYECKHUX KUCIOT.

Crnosxubie 2¢upsl KapOOHOBBIX KucioT. CocTaB, HOMEHKIIaTypa. Peakius
srepudukanuu. ['uaponus cnoxHbix 3¢pupos. [IpuMepsl COXHBIX 3PUPOB, UX
dbu3nyeckue CBONCTBA, paclpOCTPAHEHHUE B PUPOJIE U TPUMEHEHUE.

Kupsl. CoctaB u crpoeHue. JKupbl B IpUpOJE, UX CBOMCTBA. [ 'naponus u
TUAPUPOBAHUE )KUPOB B IPOMBILICHHOCTH. [IpeBpallieHust ’KUpoB B OPraHU3ME.
[IniieBasi HEHHOCTD JKUPOB U MPOAYKTOB HA UX OCHOBE.

Mpsuia — comu BeICHIMX KapOOHOBBIX KUCIOT. CocTaB, MOTyUYEHHE U CBOMCTBA
Mmbu1a. Cunretnueckue morotue cpeactsa (CMC), 0coOOEHHOCTH UX CBOWCTB.
3amurta npuposl ot 3arpsizHenuss CMC.

[TonmudyHKIIMOHAIBHBIE COCTUHEHHUS

VYrnesoasl. ['moko3a. Ctpoenue Mosekysl (anbaeruanas gopma). dusnueckue u
XMMHUYECKUE CBOMCTBA TIIFOKO3bl. Peakiuu ¢ yuactueM ajibIeTUIHON U
TUIPOKCUIIBHBIX TpyIIl, OposkeHue. [IpupoiHbie HCTOYHUKH U CITOCOObI
MOJTYUYEHHUS TIIOKO3bl. brosornueckas posib U npumeHenne. Opykrosa Kak u3oMep
rioko3bl. CocTaB, CTpOEHUE, HAXO0XKACHUE B MPUPOJIE, OMOJIOTHYECKas pOJlb.



Caxapo3a. Cocra, (pu3nueckue CBOMCTBA U HAXOXIECHHUE B IPUPOIe. XUMHUUECKHE
CBOWCTBA, NOJIyYEHUE U IPUMEHEHUE Caxapo3bl. bHOIOrnuecKoe 3HaUYCHHUE.
Kpaxman — npupoanstii nonumep. Coctas, (pusnueckre CBONCTBA U HAXOKICHHUE
B Ipupozae. XMMHUYECKUE CBOMCTBA, IOJIyYeHUE U puMeHenue. [Ipespaienns
IUILIEBOrO Kpaxmajua B OprauusMe. [ TMKOreH, poib B OpraHu3Me 4ejIoBeKa 1
JKABOTHBIX.

[emmrono3a — npupo bl nonumep. CTpoeHue U CBOKMCTBA LEUTIOI03bI B
CpaBHEHMH ¢ KpaxMaioM. HaxoxxneHnue B mpupoje, Onosoruyeckas posib,
IIOJIyYE€HHUE U IPUMEHEHHE LIEIUTIONIO3BI.

Tema 4: A3oTcoaep:Kaiue coeJMHEHU

[lepBuunbie amuHbl npeensHoro psna. Cocta, HoMeHkIaTypa. CTpoeHue
amMuHOTpyNbl. DU3nyeckre u XUMUYECKUE CBOMCTBA. AMUHBI KaK OPraHUYEeCKHE
OCHOBAHHMSA: B3aMMOJICHCTBHE C BOJOW U KucioTaMu. ['openne amunoB. [loyuenue
U IPUMEHEHHE.

AmuHOKkHcH0THL. HOMeHKIaTypa, n3oMepus, mory4eHue u (pru3ndeckre CBOMCTBa.
AMUHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyeckue coenuHeHus. [lentuaHas cBssb.
buonorunueckoe 3HaueHre aMUHOKHUCIIOT (3aMEHUMbIE M HE3aMEHUMBIE KHUCIIOTHI).
OO6nacTi MpUMEHEHHs] AMUHOKHUCIIOT.

benku xak npupoansie nmoaumepsl. CoctaB u crpoenue 0enko. Guznueckue u
XMMHYECKHE CBOMCTBA OEJIKOB, KAUeCTBEHHbIE (I[BETHBIC) PEAKIIMH HA OCIIKH.
[TpeBparenne O0enkoB NUIM B opranusme. buonoruueckue QyHKIUN OETKOB.

Tema 5: buosiornyecky aKTUBHbIEC OPraHUYECKUE COeIMHECHUS

®epmenTsl. Crienugpuyeckue coicTBa pepMeHToB. Mcnonas3oBanue pepMeHTOB B
OPOMBIIIIEHHOCTH. [lOHSATHE 0O BUTAMUHAX, aBUTAMHHO3€, TUTIO- U THIIEp-
aBuTamMuHO3aX. OyHKIMK BUTAaMUHOB. [loHsTHE 0 TOpMOHax. CBOICTBA TOPMOHOB.
JlexapcTBa. Xumuorepamnus 1 (papMaKoIorHs.

Tema 6: BoicokOMOJIEKY ISIPHbIE COCAUHEHUS

Bonokna. [Ipupoansie (HaTypanbHbie) BoiokHa. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHOM M BUCKO3HOM. CUHTeTHYeCKHE BoOKHa. [lonmnamMuaHoe
(xarpoH) 1 oA (pupHOE (JTaBCaH) BOJIOKHA, MX CTPOCHHE, CBOMCTBA,
MPaKTUYECKOE UCIIOJIb30BAHUE.

HTorosoe 000011eHNe U IOBTOPEHNE Kypca

Oco0OEHHOCTH CTPOEHHUS OPraHUYECKHUX BELIECTB, BUbI UX u3oMepuu. Cnenundrka
XUMHUYECKUX CBOMCTB M UX 3aBUCUMOCTH OT BHYTPUMOJIEKYJISIPHBIX
B3auMoIecTBUM. ['eHeTHUecKas CBsI3b MEXKIY KJIacCaMH OPraHUYeCKHX



coeauHeHui. ['eHeTnueckas CBs3b MEXKAY KIaCCaMU OPTraHUYECKHUX U
HEOPraHUYECKUX COeAUHEHMM. JloKa3aTenbCTBA € AMHCTBA KUBOM U HEKUBOU
MIPUPOABI.

HrtoroBast KoHTposIbHAS paboTa 1mo TeMaM: «Kucmopoacoaepkaiiyue opraHndecKue
COEMHEHUS», «A30TCOJIepKALIUE OPTAaHUUECKUE COSTUHECHUS

HrtoroBast KOHTpOJIbHAS paboTa

11 knace
Tema 1. CTpoeHne BemecTBa
AToM. DBOIIOLMSA NMPEACTABICHUI O CTPOCHUH aToOMa. DJIEKTPOHHOE 00JIaKo U
opOutans. KBaHTOBbIE UKcia. DIEKTPOHHOE CTPOCHHUE ATOMOB MaJIbIX M OOJBIIMX
MEPUOJIOB. S-, P-, d , f- AIEKTPOHHBIE CEMENCTBA XUMUIECKUX JIEMEHTOB.
BaneHtHbIE BO3MOXKHOCTH aTOMA.
OTKpbITHE IEPUOINYECKOTO 3aK0HA. [lepnoanuecknii 3aKOH U CTPOEHUE aTOMA.
Tpu hopMyIHpOBKH NEPUOANUECKOTO 3aKOHA.
[IprunHbBI U3BMEHEHNS CBOMCTB XUMHUYECKUX DJIEMEHTOB: METAIUINYECKUX,
HEMETAJUTNYECKUX, paJInyca aTOMa, SHEPIUU MOHU3AIUHU, SHEPTUH CPOJICTBA K
AJIEKTPOHY B IIPEAEIaxX OAHOTO Neproia, OJJHON MOATPYIIIIHI.
MoHHast XUMUYECKas! CBA3b U NOHHBIE KPUCTAINIMYECKUE PEIIETKH.
KoBaneHTHas XuMU4ecKas CBsI3b U €€ KilacCU(DUKAIUS: 10 MEXaHU3MY
00pa3oBaHusl, MO AMEKTPOOTPULIATETLHOCTH, 110 CIOCO0Y MEepPEeKpPhIBAHUS
opOuTaneii, no kpatHoct. Kpucrannmueckue pemeTki: aTOMHbIE U
MOJIEKYJISIPHBIE.
Merannuueckas CBsI3b U METAJUNIMYECKAsA KPUCTAIUIMYECKas peIeTKa.
Bonopoanast cBsi3b BHyTPUMOJIEKYJISIPHAS. U MEKMOJIEKYJIIPHAs.
[TonsiTue o qucnepcHBIX cucTeMax. Jlucrnepcuonnas cpena u aucrnepcHas ¢asa.
3HaYeHue JUCIEPCHBIX CUCTEM B JKM3HU yenoBeka. CriocoObl BIPAKEHUS
KOHIICHTpAI[MU PaCTBOPOB: MAacCOBasi J0Jisl PACTBOPEHHOT'O BEILIECTBA, MOJISIpHAS
KOHLIeHTpauus. Kosonansle pacTBOpbI. 307U, TEIIH.
[Tomumepsl. OcHoBHBIE TOHSATUSE BMC: MOHOMEp, OJIUMEDP, MAKPOMOJIEKYJIA,
CTPYKTYPHOE 3BE€HO, CTeTICHb nojuMepu3anun. CriocoOb! MOTy4eHHs TTOTUMEPOB:
MOJIMMEPHU3ALUS U TONUKOHAeH caus. CTpoeHre MOJIMMEpPOB: F€OMETpUYECKas
dbopma MaKpOMOJIEKYJI, KPUCTAIUTMYHOCTh U aMOP(PHOCTh, CTEPEOPETYISIPHOCTb.

Tema 2. XumMmnueckue peakuuu

[Tonsatue o xumuueckoi peakunu. Knaccudukamus Xxumuueckux peaxiuii: bes
M3MEHEHUS COCTaBa BENIECTBA (AIOTPONU3ALUS U U30MEpHU3allHs), C U3MEHEHUEM
cocTaBa BellecTBa (M0 YUCITY U XapaKTepy pearupyronmx 1 o0pasyromucs



BEILECTB, IO U3MEHEHHUIO CTETIEHN OKHUCIICHHUS, 110 TeTI0BOMY 3P deKTy, 1o
HaIpPaBIICHUIO, TI0 UCTIIOJIB30BAaHUIO KaTaau3aTopa, 1o ¢ase).

[ToHsATHE O CKOPOCTU XUMHUUYECKOUN peakunn. DakTopbl, BIUAIONIME HA CKOPOCTh
XUMHYECKOMN peaklMM: IPUPOJA PEArMPYIOIIUX BEWIECTB, TEMIIEPATYPA,
KOHIIEHTpaLus, KaTaIM3aTOPbI, IOBEPXHOCTh COITPUKOCHOBEHUS PEAruPYOLINX
4acTHUL. 3aKOH JEHCTBYIOIUX Macc. KuHeTnueckoe ypaBHEHHE.

[Tonatn o xumuueckom pasHoBecu. [Ipunmnun Jle larense. dakTopsl,
BIIMSAIOLIME HA CMEIICHUE XMMUYECKOTO PABHOBECHS: KOHIIEHTPALUs, JaBJICHUE,
TEMIIEPATypa.

Crenenb okuciieHrss. OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE peakuuu. OnopHbIe
nousitust reopun OBP. MeTonbl coctaBnenust ypasHenuit OBP: meTon
AJIEKTPOHHOTO OalaHca U METOJ, MOy pPEaKIIHii.

DNEeKTpoJIn3 pacilyIaBOB COJIEH. DIIEKTPOIM3 pacTBOpPOB coiiel. [TpaBuia Ha kaToze
Y Ha aHOJE, IPU IPOBEACHUM IJIEKTPOIM3a pacTBopa. IIpakTnueckoe 3HaueHue
AIEKTPOJIN3A.

DNEKTPOJIUTHI U HEIJIEKTPOJIUTHI. DNEKTPOIUTHYECKas qucconuanus. KatnoHsl u
aHnoHbl. KucnoTsl, conu u mienouu kak 3iaekrponuthl. Ctenens 1. Koncranta
nucconuanuu. Peakunuu nonHoro ooMena. CBoiicTBa pacTBOPOB JIEKTPOJIUTOB.
Jucconmanus Boasl. Bogopoansiii nokaszarens pH. Cpeabl BOAHBIX pacTBOPOB
ANEeKTpoauTOB. Biusnue pH Ha xuMuyeckne U OMOJIOTHYECKUE MPOLECCHI.
['uaponu3 comneil u opraHNYecKUX BEUIECTB (TaIOTeHAIKaHOB, CJIOKHBIX 3(PHUPOB,
yTIIeBOI0B, 0enkoB, AT®). [IpakTrueckoe MpuMEHEHNE THAPOJIH3A.

Tema 3. BemmecTtBa u x cBoicTBa

[TpocTeie u cioxHbIe BemecTBa. Kitaccudukamnus cioXKHBIX BEIIECTB.

Oxcunbl ¥ BX Kiaccu(uKaIus.

['uapokcuasl (OCHOBAaHMS, KUCIOPOICOAEPIKAIINE KUCIOThI, aM(pOTEPHBIE
ruApokcubl). Kucinorsl, ux knaccudukarms. OCHOBaHUS, UX KiaccupUKaIus,
COJIM CPEJIHHE, KUCTTbIE, OCHOBHBIE.

Knaccudukaiys opraHu4ecKiX BEIIECTB.

YraeBonopoasl. [ omoniornueckuii psia.

[TpousBoaHBIC YTIIEBOAOPOIOB: TAJIOTEHATIKAHBI, CIIUPTHI, (PEHOIIBI,ABIETHIB U
KETOHBI, KapOOHOBBIE KUCIIOTHI, POCTHIC U CIOXKHBIE dPUPHI, HITPOCOCTUHECHHUSI,
aMUHBI 1 HMUHOKHCJIOTBI.

Meramnsl. [lonoxenue B IICXD u cTtpoeHue nx aToMoB.

[IpocThie BelecTBa — METAILIBI: METAJUTMYECKAs KPUCTAIIMYECKAs PeIIeTKa U
MeTayuyeckas cBsi3b Aimotponust. O0mme Guznyeckne CBOMCTBA METAIIOB.
OO1me XUMHUYECKHE CBOMCTBA METAJUIOB: B3aUMOJCHCTBUE C HEMETAJIJIAMHU,



BOJIOM, pacTBOpPaMU KHUCJIOT, COJIEN, OPraHUYECKMMHU BEIIECTBAMU. 3HAUYCHUE
METAJUIOB B MPUPOJIE U )KU3HU OPTaHU3MOB.

CoenrvHEeHUsT METAJIJIOB: OCHOBHBIC U aM(pOTEPHBIE OKCUBI U TUIPOKCHU/IBI.
3aBHCHUMOCTD MX CBOMCTB OT CTEIICHW OKHCJICHHS METAJIIOB.

Koppo3zust meTamnoB. Buasl Koppo3un: XuMHYeCKasi U SJIEKTPOXUMUYECKAS.
Croco0nI 3alTUTHI OT KOPPO3HH.

Mertamisl B ipupoae. Metautyprusi: Tupo-, TUIpo- U AIEKTPOMETATUTYPTHSL.
Hewmeramnsl. [Tonoxenue B IICXD, ctpoenne ux atoMoB. J[BOMCTBEHHOE
nojioxenue sogopoaa B [ICXD.

Hemeraiutel — mpocTeie BemecTBa, UX aTOMHOE U MOJIEKYJISIPHOE CTPOCHHUE.
Aunotponusi. XMMHAYECKUE CBOMCTBA HEMETAJIJIOB: B3aUMO/JICUCTBUE C METAILJIAMU,
BOJIOPOJOM, KHCJIOPOJIOM, CJIOKHBIMH BEIIIECTBAMU-OKUCIUTEIIMU. BogopoaHbie
coeauHeHus HemeTauioB. OKCHIBL: HECOJIE00pa3yIoIUe U KUCIOTHBIE.
Kucnopoaconep:xamnme KuciaoThl.

Knaccuduxanuys opraHu4ecKiuX U HEOpraHudeckux KuciaoT. O01iue cBoicTBa
KHCJIOT: B3aUMOJICCTBHE C METaJJTAMU, OCHOBHBIMH M aM(OTEPHBIMU OKCHIaAMH,
OCHOBaHMSIMU, COJISIMU, 00pa30BaHUE CIIOKHBIX YPUPOB.

OcHoBaHMs OpraHnyecKre U Heopranudeckue. Kinaccudukamus u xumuyeckue
CBOICTBA IIEJI0YEH M HEPACTBOPUMBIX OCHOBaHU. CBOMCTBA AMUHOB.
AmMdoTepHbIe OpraHMYECKIEe U HEOPTaHUIECKHE coequHeHns. B3anmoaeicTeie nx
C KHCJIOTaMH M I1esiodyaMu. AMGPOTEPHOCTh aMUHOKHCIIOT: B3aUMOJICCTBHUE C
KMCJIOTaMH, CO II€JI0YaMH, CIIUPTAMU, APYT C IPYTOM.

[ToHsITHE O TEHETUYECKOM CBSI3U M TEHETUUECKUX PAIaX B HEOPraHUYECKOU U
OpTraHUYeCKON XUMHUHU. EAMHCTBO MUpa BEUIECTB.

TpeGoBaHus K YPOBHIO MOATOTOBKH 00y4aIOIINXCH HA CTYNIEHU CPeHEro
o0urero oopa3oBaHus.

Ilpeomemno-ungpopmayuonnas cocmasnarouas 00pa3o6anHocmu:
3HATh
- BOKHEHIINEe XUMUYECKUE OHITHA BC€IICCTBO, XUMHUYECKHUHU QJICMCHT, aTOM,
MOJICKYJId, OTHOCHUTCIIbHBIC aTOMHAA U MOJICKYJIAPpHAA MAaCChbl, NOH, AJUIOTPOIINA,
W30TOIIbI, XUMHYECKast CBsI3b, JIEKTPOOTPUIIATETHPHOCTh, BAIGHTHOCTD, CTETICHD
OKHCJICHHUS, MOJIb, MOJISIPHAS. Macca, MOJISIPHBIN 00beM, BEIIeCTBA MOJIEKYJISIPHOTO
N HCMOJICKYJIPHOI'O CTPOCHUA, paCTBOPLI, 3JICKTPOJIUT U HEIJICKTPOJINUT,
QJICKTPOJIUTUYICCKAA JUCCOLUAINA, OKHCIIUTCIIb U BOCCTAHOBUTCIIb, OKUCIICHUC U
BOCCTaHOBJICHHE, TETIIOBOM d(PPEKT peakiuu, CKOPOCTh XUMUUYECKON PEaKITnH,
KaTajn3, XAMUIECKOe PaBHOBECHE, YTIICPOIHBIN CKENIeT, PYHKIIMOHATbHAS
rpymIa, U30MepHsi, TOMOJIOTHUS;



- OCHOBHBI€ 3aKOHBI XMMUH: COXPAHEHHS MACChI BEILIECTB, TOCTOSHCTBA COCTAaBAa,
MEPUOINYECKUI 3aKOH,;

- OCHOBHBIE€ TCOPUM XUMUH: XUMHUECKOU CBA3H, FJIEKTPOJIUTUUECKON
JIACCOLMALINY, CTPOEHUSI OPTAHUYECKUX COECAUHEHUN;

- BOKHEHIIME BEUIECTBA U MaTEPUAJIbl: OCHOBHBIE METAJIbI U CIUIABBI; CEpHasi,
COJIsIHAs!, 30THAsI U YKCYCHAsl KUCJIOTHI; 11I€JI0UH, AMMUAK, MUHEPAJIbHbIE
yAoOpeHus, MeTaH, TUJICH, alleTHJICH, O€H30J1, 3TAHOJI, KUPHI, MbLJIA, TJIIOK03a,
caxaposa, KpaxmaJ, KIeTdyaTka, O€JIK1, HCKYCCTBEHHbBIC U CUHTETHYECKUE
BOJIOKHA, Kay4yKH, IJIACTMACCHI;

JleamenvbHOCMHO-KOMMYHUKAMUGCHAA COCMABNAIOWAA 00PA308AHHOCHIU:
YMeTh:

- Ha3bIBaTh U3YUYEHHBIC BEILIECTBA M0 MEXIYHAPOAHON HOMEHKIIATYPE;

- ONPENENATh: BAJICHTHOCTD U CTENIEHb OKUCIIEHUS XUMUYECKUX JIEMEHTOB, THUII
XMMHUYECKOM CBSI3HM B COCIMHEHUAX, 3aps]l HOHA, XapAKTEP CPelIbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUM, OKUCIIUTENIb U BOCCTAHOBUTED,
MPUHAJIEKHOCTh BENIECTB K PA3JIMYHBIM KJIacCcaM OPTaHUYECKUX COCTUHEHUN;
- XapaKTEepPU30BaTh: JIEMEHTHI MAJIBIX [MEPHUOJIOB MO UX MOJIOKEHUIO B
nepuoandeckoi cucreme JI.M. Menaeneesa; o01ue XuMUYeCKUe CBOMCTRA
METaJVIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U OPTaHUYECKUX
COEJIMHEHUI; CTPOECHUE U XMMUUYECKHUE CBOMCTBA N3YUYEHHBIX OPTraHUYECKUX
COCJIMHECHM;

- OOBSCHSTH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; IPUPOTY
XHMHUYECKOM CBSI3M (MOHHOM, KOBAJIEHTHOM, METAJNTNYECKOM ), 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOW PEAKLINU U TTOJIOKEHUSI XUMHUECKOTO PAaBHOBECHS OT
pa3iauyYHbIX (PAaKTOPOB:

- BBIITOJIHATh XUMAYECKHUM YKCTIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIINX
HEOPraHUYECKUX U OPTaHMYECKUX BEILECTB;

- MMPOBOJIUTH CAMOCTOSITEIbHBIN MOUCK XUMHUUECKON MH(OPMALIMH C
MCIIOJIb30BaHUEM PA3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX U3/IaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETa); MCTIOIB30BaTh
KOMITBIOTEPHBIE TEXHOJIOTUH sl 00paOOTKU U TIepeaadn XUMUIECKON
uH(popMaIK U ee IPEACTaBIeHUS B Pa3IudHbIX PopMmax;
Ilennocmnuo-opuenmayuonHan cocCmagaaOuLas 00pa3o08anHOCmu:

- ICTIOJIH30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKON JEATEIHHOCTH
Y TTIOBCEHEBHOM KU3HU IJIS:

- O0BSACHEHUSI XUMHUUYECKUX SIBIICHUM, MPOUCXOJISIIINX B IPUPO/IE, OBITY U Ha
MIPOU3BOJCTBE;

- OMPEAEICHUS BO3MOXHOCTH NMPOTEKAHUSI XUMUYECKUX MPEBPAILCHUN B
PAa3JIUYHBIX YCIOBUSIX U OLICHKU UX MOCIEICTBUN;



- KOJIOTUYECKH IPAMOTHOTI'O MTOBEJEHUS B OKPY’KaIOIIEH CpeJIe;

- OLIEHKH BJIMSIHUSI XUMHUYECKOTO 3arpsi3HEHUST OKPYIKAIOIIEeH cpeibl Ha OpraHu3M
YyeJIoBeKa U JIPyTre *KUBbIE OPraHU3MBbI;

- 0e30MmacHOro 0OpalieHus ¢ TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMM,
Ja00paTOPHBIM 000PYAOBAaHUEM;

- IPUTOTOBIICHUS PACTBOPOB 33JaHHOW KOHIIEHTPALMHU B OBITY U Ha MPOU3BOJICTBE;
- KPUTHYECKOU OIEHKH JOCTOBEPHOCTH XMMHUYECKOW MH(POPMAITIHU, TTOCTYTIAFOIICH
U3 Pa3HbIX HICTOYHHUKOB.

@opMbI NPOBEPKH U OLEHKH PE3yIbTaTOB 00yueHus: (PopMsl
IPOMEXYTOUYHOTO, UTOTOBOTO KOHTPOJIS,, TOM YHCJIE MPE3EHTAIUH, 3all1Ta
TBOPUYECKHUX, IPOCKTHBIX, UCCIIETOBATEILCKUX paboT)

CriocoObI MPOBEPKHU U OLIEHKH PE3YJITATOB OOYUYEHHSI: YCTHBIE OPOCHI,
IpOBEpPOYHbIE PAaOOTHI, MHTEPAKTUBHBIE 3a/1aHMUs1, TECTOBBIN KOHTPOJIb,
PaKTHYECKUE U JJabopaTOpHbIe PaOOTHI.

@OopMBI U CpeaCTBa KOHTPOJIA.

OCHOBHBIMHM METOJIAMHU MTPOBEPKHU 3HAHUN U YMEHUHN yUalIUXCsl 10 XUMUHU

SIBJISIFOTCSL:

1. YcTHbIM onpoc

2. [luceMenHbIe U 1abOpaTOpPHBIE, TPAKTUYECKUE PAOOTHI.
K nucbmeHHBIM (pOpMaM KOHTPOJISE OTHOCATCS:

1. CamocTosiTenTbHBIE U KOHTPOJIbHBIE PAOOTHI

2. TecTsl.

J1J1s TpOBEPKHU U OLIEHKH PE3YJIbTaTOB 00YUEHUS MO XUMHH UCTIONB3YIOTCS
Takue (HOPMbI KOHTPOJISI KaK MOArOTOBKA 00YYAIOIIMMHUCS MPE3ECHTAIHH,
JIOKJIaJIOB, 3aIllMTa MU TBOPUECKHX, IPOCKTHBIX, UCCIIEI0BATENbCKIX PadOT.

OcHOBHBIE BUIbI IPOBEPKHU 3HAHUI — TEKyIasi U UTOTOBasl.

Tekymias npoBepka MPOBOJAUTCS CUCTEMATHUECKH U3 YPOKA B YPOK, & UTOrOBast —
0 3aBEPIICHUH TeMbl (pa3zeia), IKOJbHOIO Kypca.

HOPMBbBI U KPUTEPUU OLIEHUBAHUS

Pe3ynbrarel 00ydeHnst XUMUU JTOJDKHBI COOTBETCTBOBATH OOIINM 3aa49am
npeaMera U TpeOOBaHUSIM K €r0 YCBOCHHUIO.

Pe3ynbTaThl 00ydeHus OLEHUBAIOTCS N0 MTHOANUIbHOM cucteme. [Ipu onenke
YUUTBHIBAIOTCS CIIEAYIONINE KaYeCTBEHHbIE MOKA3aTeNId OTBETOB:

v’ riy6uHa (COOTBETCTBHE U3YyUEHHBIM TEOPETHYECKMM 000OILEHHMSIM);

v’ 0CO3HAaHHOCTH (COOTBETCTBHE TPEOYEMBIM B IPOrPaMMe YMEHHAM

MPUMEHATH MOJIYYSHHYI0 HHPOPMAIIHUIO);
v’ moaHOTa (COOTBETCTBHE 00BEMY ITPOrPaMMbI U HH(GOPMALIUH YICOHUKA).



ITpu onieHKE YUMTBIBAOTCS YUCIIO M XapaKTeP OLIMOOK (CYIIECTBEHHBIE WU
HECYIIIECTBEHHBIE).

Cy1iecTBeHHbIE OIMOKH CBA3aHbl C HEIOCTATOYHOM IITyOMHON 1
OCO3HAaHHOCTBIO OTBETA (HANPUMEP, YUEHUK HENPABUIIBHO YKa3aJl OCHOBHbBIE
IIPU3HAKU MTOHATHUH, SIBJICHUM, XapaKTEPHbIE CBOMCTBA BELIECTB, HEIPABUWIBHO
chopMyIHUpOBall 3aKOH, MPABUJIO U T.II. WM YYEHUK HE CMOT IPUMEHUTH
TEOPETUYECKHE 3HAHMSI ISl OOBSICHEHUS U IIPEJICKAa3aHMsl SIBJICHUH, YCTaHOBJICHUS
IPUYUHHO-CJIEICTBEHHBIX CBSA3EH, CPABHEHUS U KJIACCU(UKALIMU SIBJICHUM U T. I1.).

HecymiecTBenHbIe OMIMOKY ONPEAEIAIOTCA HEMOJIHOTON OTBETa (Hampumep,
YIYLIEHUE U3 BUJIa KAKOT0-I1100 HEXapaKTEPHOro (pakTa Ipy ONKUCAHUU BEIIECTBA,
npouecca). K HUM MOKHO OTHECTH OTOBOPKH, OMMCKH, JOITYLIIEHHBIE 110
HEBHUMATEJNBHOCTH (HAIIpUMep, Ha JiBa U 0oJiee ypaBHEHUS PEAKIIUI B TIOJHOM
MOHHOM BUJI€ JIOMYIIEHA O/IHA OIMOKa B 0003HAUCHUH 3apsia UOHA).

Pe3ynbratel 00yueHus: IpOBEPSIFOTCS B POLIECCE YCTHBIX U MUChbMEHHBIX
OTBETOB YYaIIUXCsl, a TAK)KE ITPU BBIIOJHEHUU UMU XUMHYECKOT0 3KCIIEPUMEHTA.



