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ITosicHuTEIBLHAS 3aICKA

PaGouas nmporpamma 1o npeaMeTy cocTaBieHa Ha OCHOBE

— METOJIMYECKUX peKkoMeHJanuid. IlpumepHbIX paboduMx MNporpaMMm MPEeIMETHOW JITMHHUU
yaeOnnkoB O.C. I'abpuensna, N.I'. OctpoymoBa, C.A. CnaakoBa «Xumus.10-11 kmacc.
bazoBbiii ypoBeHnb». M.: IIpocsemienue, 2020;

— O.C. T'abpuensn, WU.I'. OctpoymoB, C.A. CrnagkoB «Xumusi 10 xiacc. Y4ueOHUK yIst
o01eo0pa3zoBatenbHbIX opranu3anuii. M: [Ipocsernienue;

— 0O.C. T'abpuensu, U.I'. OctpoymoB, C.A. CnankoB «Xumusi 11 kmacc. Y4ueOHUK s
001eo0pa3zoBarenbHbIX opranu3anuii. M: [Ipocsenienue.

YMK 1o XuMUU COOTBETCTBYeT TpeOoBaHusM DenepanbHOr0 TroCcyaapCTBEHHOTO

00pa3oBaTeNbHOIO CTaHAapTa cpeaHero obmero oOpa3zoBanus. CoAEpXKUT MaTepUabl
HEOOXOAMMBIC Ul pallMOHAIBFHOW OpraHM3aldd y4eOHOro mpormecca B COOTBETCTBUU C
COBPCMCHHBIMHU TCHACHIHUAMHU W COACP)KAHUHN XHUMHYCCKOI'O 06p330BaHI/I$I n MCTOOAUKE
npenoaaBadnys B IIKOJIC.

Pabouast nmporpamma o XMMHH JIJIsl CPEHETo 00Iero oopa3oBaHus Ha 6a30BOM YPOBHE
COCTaBJICHA M3 pacyéra 4acoB, YKa3aHHBIX B 0A3UCHOM Y4e€OHOM ILIaHe 00I1e00pa30BaTeIbHBIX
opranu3zanuii: 1 yac B Hezenro (70 4acoB 3a JjBa roja 0Oy4eHusi).

OOyueHue XUMHH B CpeIHEH [IKoJe [OJDKHA ObITh HampaBlieHA Ha JOCTHIKCHHE

00y4aroIUMUCS CIEAYIOIIUX JAUYHOCHHBIX PE3)Ibmamaog:

1) B I[IEHHOCTHO-OPHUCHTAIMOHHOW cdepe — o0cos3HaHue POCCUHUCKON  TPaxkIaHCKOH
HUACHTUYHOCTH, MIAaTPUOTU3MA, HyBCTBA I'OPAOCTH 34 pOCCHﬁCKYIO XUMHUYCCKYIO HAYKY,

2) B TpyHoBOil chepe — comonocms K OCOZHAaHHOMY BBIOOpY JAajbHeENIIed o0pa3oBaTeIbHON
TPAEKTOPUU WU TPYAOBOM IEATETHLHOCTH;

3) B mo3HaBaTeNbHOU (KOTHUTUBHOMW, MHTEIJIEKTYAIbHOMN) cepe — ymeHnue ynpaBiiTh CBOEH
MI03HABATENBHON JIeATENbHOCTBIO, 20MOBHOCMb U CHOCOOHOCMb K O0pa30BaHMIO, B TOM
quciae caMooOpa30BaHMIO, HA TPOTSHKEHUHM BCEHl JKHU3HU; CO3HATENBbHOE OTHOIIEHUE K
HENpepbIBHOMY  OOpa30BaHMIO KaK  YCJIOBMIO  YCHEIIHOM NpOoQecCHOHaIbHOW H
OOIIECTBEHHOM J1eTENbHOCTH;

4) B ciepe cOepexxeHHs 3I0pOBbsI — npuHAmue U peanuzayus LIEHHOCTEH 310pOBOT0 U
6e3omacHoro oOpas3a JKWU3HHU, Henpusmue BPEIHBIX NPUBBIUEK (KypeHHs, YHOTpeOJIeHUs
aJIKOTOJII ¥ HApKOTMKOB) HA OCHOBE 3HAHUI O TOKCHYECKOM M HAapPKOTHYECKOM JeHCTBUU

BCIIECTB;

Memanpeomemnvimu pe3yiomamamu OCBOSHUS BBITYCKHHUKAMU CpeIHEH MHIKOJIbI Kypca
XUMUU SBIISTFOTCS:
1) ucnonvzoéanue yMEeHWH W HABBIKOB PA3IMYHBIX BHUIOB IO3HABATENIbHON NEATEIbHOCTH,

npumeHenue OCHOBHBIX METOJIOB MMO3HAHUA (CUCTEMHOMH(OPMALIMOHHBI  aHaJIN3,



2)

3)
4)

5)

6)

7)

8)

9)

HaGJIIO,Z[GHI/Ie, HU3MCPCHUC, ITPOBCACHUC SKCIICPUMCHTA, MOACITIUPOBAHUEC, UCCIICAOBATCIILCKAA

JESTENbHOCTD) U1 U3Y4YEHUsI pa3IMYHbIX CTOPOH OKPYXKarollel JeCTBUTEIbHOCTH;

6/1a0eHue OCHOBHBIMH HWHTCIUICKTYAJIIbHBIMU OII€pallusiMU ((bOpMYJ'II/IPOBKa TUIIOTE3, aHAJIN3
N CHHTE3, CpPpaBHCHHUC H CHCTCMaTHU3alluA, O606H.[€HI/IC N KOHKpPETHU3alus, BBIABICHUC

MPUIUHHO-CIICACTBCHHBIX CBSI3€ll U IOUCK aHaJIOFOB);
no3Hanue 0OBEKTOB OKPYIKAIOIIET0 MUPA OT OOIIEro Yyepe3 0COOCHHOE K CAMHUIHOMY
ymenue BblABUTaTbh UACU U OIIPCACIIATE CPCACTBA, HGO6XO[[I/IMBIG AJId UX pCalin3alnu,

Yymenue OIpeaciiATh eI U 3ala4i ACATCIIbHOCTH, BLI6I/IpaTL Cpe€acTBa pcaiu3aluu e u

MNPUMCHATH X Ha IMIPAKTUKCE,

ucnojb3oeanue PpasiiIMdHbIX HCTOYHUKOB JII IIOJYUCHUSA XUMHUYECKOU PIH(bOpMaI_II/II/I,
IMOHUMAHUC 3aBUCHUMOCTH COICPIKAHUA U (I)OpMBI IMpCACTaBJICHUA I/IH(bopMaI_II/II/I oT ueneﬁ

KOMMYHUKAIIUU U aApecara;

ymenue TIPOAYKTUBHO O6IJ_IaTLC$I u B3aHMO)1€I>i€TBOBaTB B IIpoHecce COBMECTHOM
ACATCIIBHOCTH, YYHUTBHIBATHL IIO3MIHUU APYTUX YYACTHUKOB HACATCIIBHOCTH, Bq)(l)eKTI/IBHO

paspematb KOH()IUKTHI;

20MOGHOCHIb Y CTIOCOOHOCTH K CAMOCTOSITSIILHOM I/IH(l)OpMaLII/IOHHO-

MMO3HaBaTeIbHOM ACATCIIBHOCTH, BKJIKOUad YMCHHC OpPHCHTHPOBATHCA B PA3JIUYHBIX
HCTOYHHUKAX I/IH(l)OpMaI_II/II/I, KPpUTHYCCKU OLCHHUBATL U HHTCPIIPETUPOBATH I/IH(I)OpMaI_II/IIO,
MOJIYy4a€My1o U3 pa3JINIYHbIX UCTOYHUKOB;

ymenue WUCIOJIb30BATH CPCIACTBA I/IH(I)OpMaL[I/IOHHBIX U KOMMYHUKAIIUOHHBIX TCXHOJIOI ui
(nanee — I/IKT) B pCHICHUU KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIIMOHHBIX 3a1a4 C
CO6J'IIOI[CHI/ICM TpeGOBaHI/Iﬁ OpPTrOHOMMKH, TCXHHUKHU 6630HaCHOCTI/I, TUTUCHBI,

pecypcoc6epe>i<eHI/151, MpaBOBbLIX U 3TUYCCKUX HOPM, HOPM I/IH(i)OpMaL[I/IOHHOI‘/’I 6C3OHaCHOCTI/I;

10) 6n1adenue S3HIKOBBIMH CpPEJICTBAMH, B TOM YHCIE M S3BIKOM XHUMHH — YMEHHUE SICHO,

JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3PCHHA, HCIIOJb30BATH AJICKBATHBIC A3BIKOBBLIC

CpEICTBa, B TOM YHCJIE U CUMBOJIbHBIE (XUMHUYECKHE 3HAKU, POPMYIIBI U YpaBHEHUS).

Ilpeomemnvimu pe3ynomamamu W3y4yeHUsT XUMUM Ha 0a30BOM YpOBHE Ha CTYIEHH



cpeaHero o0Iero oopazoBaHus ABISIOTCS:

I. B mo3HaBatenbHOU chepe
l. 3nanue (nonumanue) U3y4yeHHBIX MOHATHM, 3aKOHOB U TEOPUIL;

2. yMmeHue ONUCHIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSTENIBHO MPOBEIEHHBIE DKCIIEPUMEHTBI,
UCHOJIb3Ys JIS1 3TOTO €CTECTBEHHBbIN (PYCCKUI, POAHOM) A3bIK U SI3bIK XUMUU;

3. ymenue xnaccupuUUPOBaTh XUMUYECKHUE FIEMEHTBI, IPOCTHIE U CIIOKHBIE BELIECTBA, B TOM

4KCJIe U OPraHUYECKUE COEAUHEHNS, XHMUUECKHE PEAKIIMY 110 Pa3HBIM OCHOBAHMSM;

4. ymenue XapaKTepu30BaTh M3YYEHHBIE KJIACChl HEOPraHWYECKUX M OPraHu4eCcKHX

COECUHEHUH, XUMUUECKHUE PEAKIIUHY;
5. 2omoenocms TIPOBOJUTH XUMMUYECKHHM HKCIEPUMEHT, HAOIIOAATh 3a €ro MNpOTEKaHHEM,
(buKCUpOBaTh PE3yabTaThl CaMOCTOSATEIBHOTO M JEMOHCTPUPYEMOTO SKCIEpUMEHTa WU
JIeJIaTh BBIBOJIBI,
6. ymenue (GOpMyIUPOBaTH XMMHUYECKHE 3aKOHOMEPHOCTH, IPOTHO3UPOBATH CBONCTBA
HEU3YYEHHBIX BELIECTB 110 aHAJIOTHH CO CBOMCTBAMU U3YyUEHHBIX;

7. nouck UCTOYHMKOB XMMHUYECKOM MH(POpMaLMH, NOTydeHne HeoOXoauMoil nHpopmanuu, e

aHaJIn3, U3TOTOBJICHUE XUMHUYECKOTI0 HH(OPMALIMOHHOTO POAYKTA U €r0 MPe3eHTaLus;

8. 61adenue o00sA3aTeNbHBIMU CHPAaBOYHBIMU MarepuanaMu: Ilepuoauueckoit cucremoit
xumudyeckux — anemeHtoB  J[. WM.  MenneneeBa, Tabnuieil  pacTBOPUMOCTH,
IIEKTPOXUMHUUYECKUM PSJIOM HAIPSDKEHUH METalIoB,  PsIOM
JIEKTPOOTPULATENIBHOCTY — JUII XapaKTEPUCTUKH CTPOECHUS, COCTaBa U CBOMCTB
aTOMOB XHMMHYECKUX 371eMeHTOB [—IV meprnomoB um o0pa30BaHHBIX UMH TNPOCTHIX U
CJIOXKHBIX BEILIECTB;

9. ycmanosenenue 3aBUCUMOCTHM CBOMCTB U IPUMEHEHHsS BaXXHEMIIMX OPraHUYECKHUX

COEIMHEHUHN OT UX XMMHUYECKOTO0 CTPOEHUS, B TOM YHUCIIE U O0YCIOBIEHHBIX XapaKTEpPOM 3TOTO

CTpoeHUS (MPeAETbHBIM WM HETIPEAETbHBIM) U HATMYHEM (DYHKIMOHAJIBHBIX TPYIII;
10. moodenuposanue MOJIEKYIl HEOPraHUUECKUX U OPTaHMUYECKUX BEIIECTB;

11. nonumanue XUMHUYECKOW KAPTUHBI MUpA KaK HEOTHEMJIEMOW YAaCTH LEJIOCTHOW HAy4YHOU

KapTHUHBI MUPA;

I1. B IICHHOCTHO-OPHUEHTAIIMOHHOW cdepe — aHamuz W oOyeHKa TIOCIEICTBHA s
OKpYJKalomel cpeasl OBITOBOM W MPOM3BOACTBEHHON JCATEIHHOCTH YEJOBEKA,

CBSI3aHHOM C MPOU3BOJICTBOM U MEPEPaOOTKON XUMUYECKUX MPOIYKTOB;



I1I. B TPYIOBOH cdepe — nposedenue XUMHUECKOTO IKCIEPUMEHTA; pa3gumiue HaBBIKOB
y4eOHOI, IIPOEKTHO-UCCIIEI0BATEIbCKON U TBOPYECKOM JEATEIBHOCTU IIpU
BBINIOJTHEHUM UHMBUYaJIbHOTO IIPOEKTA 10 XUMUMU;

IV. B cdepe 3m0poBoro odpasza Ku3HH — coba00eHue TIPaBul 0€30MacHOro OOpaIieHus ¢
BELIECTBAMM, MaTepHallaMi; OKa3aHHE IEPBOIl NOMOILU NPU OTPABJICHMSX, 0KOTaX U
TpaBMax, MOJYYEHHBIX B pPe3yJibTaTe HAPYIICHUS MPABWJI TEXHUKU O€30MaCHOCTH IPH
pabote ¢ BemecTBaMu M 1a00PaTOPHBIM 000PYI0BAHHEM.

Copnepxanue Kypca.
10 knacc. ba3zoBblii ypoBeHb

Teopusa cmpoenua opzanuveckux coedunenuit JI. M. Bymnepoea. IIpeomem

opzanuueckoii xumuu. Opzanuueckue gewjecmea: npupooHvle, UCKYCCMEEHHbIE U

cunmemuueckue. OcobeHHoCmuU cOCMA6a U CMPOEHUA OP2AHUYECKUX Geujecme.

Bumanu3sm u e2o kpax. Illonamue 06 yzneeooopooax.

OcHoBHBIE 110J10KeHHS] TEOPHU XUMH4YecKoro crpoenusi byrieposa.

Banentnocts. CTpyKkTypHBIE (HOPMYIIBI — TOJIHBIE U COKpaiméHHbie. [IpocThie (oguHapHbIe) U

KpaTHbIE (IBOMHBIE U TPOIHBIE) CBSI3H.

N3omeps! u n3omepus. BzaumHoe BIMSIHME aTOMOB B MOJIEKYJIE.

Jemoncmpayuu. 11nasnenue, o0yrivBaHue U TOPeHHE OpraHUYeCcKX BemecTs. Moenu

(mapocTepKHEeBbIe U 00BEMHBIE) MOJIEKYJI OPraHUYECKUX COETUHEHHI pa3HbIX KJIACCOB.

OmnpeneneHne IeMEHTHOTO COCTaBa OPraHNYECKUX COETUHEHUH.

Jlabopamopnwie onvimot. VI3roToBIEHNE MOIENIE OPraHUYECKUX COCTMHEHHUN.

YriieBoa0poAbI U UX NPUPOIHBbIE HCTOYHUKHU

IIpeaenbHbie yriaesoaopoabl. Ajkanbl. OnpeneneHue. ['OMOIOTHYECKHA Psii aTKaHOB U €ro

obmas ¢opmyna. CTpykTypHas u3oMepus yriiepoaHou tenu. Pamukamel. Homenkmatypa

alKaHOB. XMMHYECKHE CBOMCTBA aJIkaHOB: TOPEHME, pEaKLUU 3aMelleHus (TaJIoreHUPOBAHUE),
peakiusi  pa3lioKEHHUs  MeTaHa, peakius JeruapupoBaHusi 3TaHa. HenpeneabHble

YIJIeBOAOPOAbI. AJIKeHbl. OTHiieH. OnpenenceHue. I'omonornuecknii pan AJIKEHOB.

Homenknarypa.  CTpykTypHas W HpPOCTpaHCTBEHHass  (F€OMETpUYEcKas)  M30MEpHs.

[TpoMmblIITIEHHOE [TOJTyYeHHE AIKEHOB: KPEKHHT U JeTHAPUPOBaHUE alkaHoB.  JlabopaTopHoe

MOJTydeHHUE DTHJICHA — PEeaKIus AeTUIpaTallu 3TaHoja. Peakiun MIPUCOCTUHEHUS:



ruapaTanys, THIpOraJloreéHUpPOBAHUE, TaJOr€HUPOBAHUE, TOJIMMEPU3ALINH. [IpaBuno
MapkoBHukoBa. OxuciaeHue ankeHoB. KauecTBeHHBbIE peaklUuMud Ha  HEIpeleibHbIE
YIIIEBOIOPOBI.

Aaxanuenbl. Kayuyku. Onpenenenne. Homenknatypa. Conpsokénnsle auensl. byraauen-1,3,
u3onpeH. Peakuus JleOenena. Peakiuu npucoenuuenus ankaaneHoB. Kayuyku:  HaTypalbHBIM,
cuHTeTnueckue (OyraneHOBBIN, U30TPEHOBHIN). Bynkanuzanus kaydyka. Pesuna. D00HHT.
Auaxunbl. Onpenenenue. Homenknarypa. IlonydyeHne u npuMeHeHHE aleTHIIEHa. XUMUYECKHE
CBOICTBa  aleTWieHa: TOpPEHHE, peakUUd [PUCOECIUHEHUS:  THAPOrajoreHHpOBaHUE,
rajloreHrpoBaHnue, rujparauus (peakuus Kyueposa). Bununxiiopu, noaMBUHUIXJIOPU.
Apenbl. Onpenenenne. beH3oi: ero crpoeHne, HeKOTOpbIe (PU3NIECKHAE M XUMHUECKUE CBOMCTBA
(ropenue, peakuy 3aMellEeHUs] — raJlorT€HHPOBAHNUE, HUTPOBAHUE), [TOJIyY€HNE U IPUMEHEHUE.
OKCTpakuusl.

IIpuponnbiii ra3z. CocraB npupogHoro rasa. Ero Haxoxxaenue B mpupoje. [Ipeumyinecta
IPUPOJHOTO Ta3a Kak TOIUIMBA. XHMMMYECKas IepepadoTKa MPUPOJHOrO rasza: KOHBEpCHS,
nupoian3. CUHTE3-Ta3 U ero UCIOoJIb30BaHUE.

HedTs n cnoco0b1 eé nmepepadorku. [lonmyTHbll HEQTAHON ra3, ero cocraB M Qpakuud —
ra3oBblii O€H3MH, MpomaH-OyTaHoBas, cyxou ra3. Hedtsb, e€ cocraB u mepepaboTka —
NeperoHka, KpekuHr, pugopmunr. Hedgrenpoaykrel. OkTaHOBOE YKCIIO; OCH3HH.

Kamennblii yroas u ero mepepadorka. lickomaemblil yrojb: aHTpalUT, KaMEHHBIH, OypbIi.
KokcoBanue kameHHOro yris. KokcoBblii ra3, aMmMua4Hasi BOAa, KAMEHHOYTOJIbHAsI CMOJIa, KOKC.
["a3udukanys u KaTAIUTUHYECKOE THIPUPOBAHUE KAMEHHOTO YTJIS.

Jemoncmpayuu. I'openue MeTaHa, sTaHa, aneTwieHa. OTHOIIEHWE METaHa, STUJIEHA, alleTUIICHA
u OEH30J1a K pacTBOpaM TNepMaHTaHaTa Kaius U OpoMHOM Bojie. [lomydenne sTuneHa peaxiuen
JEerupaTalyy 3TaHoNIa U alleTUIIeHa THIPOIN30M Kapoua kanblus. Paznoxkenue kaydyka rnpu
HarpeBaHuM, UCMbITAHUE MPOAYKTOB DPA3JIOKEHUsI HA HENpeNeabHOCTh, Koekuuu «HedpTts u
HepTenpoAyKTh», «KaMeHHbIII yroib U TPOAYKTHl €ro mnepepaboTku», «Kaydaykm».
Jlabopamopusie onvimer. OOHapy)keHUE NPOAYKTOB ropeHusi cBeuu. VccinenoBaHue CBONCTB
Kay4yKOB.

Kucaopoxn- u asorcoaepxkamue opraHudeckue coequHeHuss OJHOATOMHBIC CIHPTHI.

Onpenenenre. OyHKIMOHAIBHAS THAPOKCUIbHAA Tpymma. ['oMOIOruYecKuil psifi mpeaeabHbIX



OJTHOATOMHBIX CIIUPTOB. M30Mepus monoxkeHus: GyHKUMOHAIBHOHN rpynmbl. BogoponHas cBs3b.
XUMHUYECKUE CBOWCTBA CHUPTOB. AJbAETHIHAS Tpymmna. Peakius sTepudUKaIMM, CIOXKHbIE
a¢upsl. [Ipumenenue cnupToB. J[eHCTBHE METHIOBOTO M STHJIOBOI'O CIHPTOB HA OPraHU3M
YeJI0OBEKa.

Mmuoroaromubie cnuptbl. Omnpenenenue. OtuneHriaukosnb. [nmuepud. Ilomyuenue wu
XUMUYECKHE CBOMCTBA MHOIOATOMHBIX CIIMPTOB. KadecTBeHHas peaklys HA MHOTOATOMHBIE
cupThl. AHTUDPU3.

®enog. CTpoeHue, MojyuyeHue, CBOMCTBAa U mpuMeHeHue geHosa. KayecTBeHHbIE peakinuu Ha
¢denon. BzanmHoe BIHMSHUE aTOMOB B MOJIEKYJIE (heHOIIa.

Aabaeruapl. Onpenenenue. @Popmanbleru M auneraibaerya. XHUMHUECKHE CBOMCTBA
anpAeruoB. KauecTBeHHbIE peakuMM Ha  anpIeruabl. Peakiuu  IOJMKOHJEHCALWH.

KapOonunbnas rpymnmna. KeroHsl Ha mpuMepe aneToHa.
e

KapGonoBbie kuciaorel. IlpenenbHble 0JIHOOCHOBHbIE KAapOOHOBBIE  KHUCIOTBL, HX
romosoruueckuii paa. Ilonyuenue u npumeHenue. XuMHUUECKHE CBOMCTBA KApOOHOBBIX KHUCIIOT.
Peakuus srepudukanuu.

Caoxublie 3¢upsl. Kupsl. Peakius srepudpukanuu. Cioxuasie 3¢pupsl. XKupsbl, ©X cocTaB 1
TUApON3 (KUCIOTHBIN U menouHoi). Mbina. ['uapupoBanue xupoB. YrieBoabl. YTIEBOAbI.
Momnocaxapunsl. ['mroko3a kak anpaerugocnupT. CopOut. MoIOUHOKHCIIOE M CHUPTOBOE
opoxenue. @orocuntes. qucaxapunpl. Caxaposa. [lonucaxapuasl: Kpaxmail, IEUII0I03a.
AMuHBI. AMUHOTpyMna. AMUHBI IpeJieNbHbIE U apoMaTudeckue. AHWINH. [lonydeHre aMUHOB.
Peakuus 3unnHa. XMMUYECKUE CBOWCTBA U TPUMEHEHNE AMUHOB.

AMUHOKHCI0TBI. BeJiku. AMHHOKHMCIOTHI Kak aM(OTepHble OpraHMYECKUE COEAUHEHHMS.
I'mununa. Peakuusa nonukoHneHcanuu. llentunnas cBsze. IlepBuuHasi, BTOpUYHAs, TPETUYHAS
CTpyKTypbl OenkoB. KauecTtBenHble peakiuu Ha Oenku. [maponus. Jlenarypauus.
buonoruueckue ¢ynkuun OenkoB B opranusme. /Jemoncmpayuu. OKHUCIEHUE COUpPTa B
anbaeruna. KauecTBeHHast peakuysi Ha MHOIOaTOMHbBIE CIUPTHL. PacTBopuMOCTh (eHosia B BOJE
npu OOBIYHON TeMmmeparype W TIpu HarpeBaHuHu. KadecTBeHHble peakiuu Ha (EHOIL.
KadecTBenHble peaknuu Ha anbaerujbl. BzanMonelicTBue riroko3sl ¢ ruapokcuaoMm menu(Il)
Kak anpaerugocnupta. KauectBeHHas peakuus Ha Kpaxmadi. L{BeTHble peakuinn O€IKOB.

Jlabopamopnwvie onvtmol. CpaBHEHHUE CKOPOCTH MCIAPEHHsS BOIBI M 3TaHOJIa. PacTBOPMMOCTH



[JIMLIEpUHA B BOJIE. XMMUYECKUE CBOMCTBA YKCYCHOM KHCIOTHI. OnpeneneHue HeNpeaeaIbHOCTU
pacTUTEIBLHOTO Macia.

Ilpakmuueckas paboma. Vinentudukanysi OpraHuyecKux COeAMHEHHM.

Oprannyeckasi XuMHs ¥ 0011eCTBO

Bbuorexnonorus. Ilepuonsr e€ passutus. Tpu HampaBieHUS OMOTEXHOJOTMH: TeHHAs (WM
TeHEeTUYECKasl) MH)KEHEepHsl; KJIETOUHAasi WH)KEeHEepus; OMojornyeckas HHKeHepus. | eHeTndyecku
monudunmpoBannbie opranm3Mel  (IMO) wu TpancrenHas mpoaykmnus. KioHupoBaHue.
HNmmoOunu3oBanHble (hepMEHTHI M UX IPHMEHEHHE.

Moaumepsl. Knaccudukanus monmmmepoB. McKyccTBEHHBIE TTOTMMEPHI: HEJUTYJION, alleTaTHBIN
IEITK, BUCKO3a, IeJuTo(aH.

Cunrernyeckne mnosuMepsnl. CrocoObl NOMy4YyeHUS TMOJIMMEPOB: MOJIMMEpU3ALMs U
nonukoHaeHcauud. CunreTnueckue  Kaydyykd. Ilmactmaccel:  moaucTupon,  TeQUIoH,
noyMBUHUWIXIIOpU . CUHTETUYECKHE BOJIOKHA: KallpOH, HANJIOH, KeBIap, JJaBCaH.
Jemoncmpayuu. Koiekuuy IUlacTMacC, CUHTETHMUYECKHUX BOJOKOH M H3JEIUM U3 HUX.
Pa3noxxenue nepokcuaa BOAOpoOJia ¢ MOMOUIbIO KaTaja3dbl MPUPOIHBIX 00bekTOB. Kosnekuus
cuHTeTnyeckux morouux cpeacts (CMC), comepkamux dH3UMBL. VcnibITaHue cpeabl pacTBopa
CMC uHuKaTopaMu.

Jlabopamopnwie onvimsi. 3HaKOMCTBO C 00pa3llaMH IJIACTMACC, BOJIOKOH U Kay4YKOB.

Ilpakmuueckaa padoma. Pacnio3HaBaHME IIACTMACC U BOJIOKOH.

Copepxanue kypca. 11 knacc. bazoBblii ypoBeHb
CTpoeHue BelecTB
OcHoBHbIE CBeleHUsI 0 cTpoeHUuH atoMa. CTpoeHHe aToMa: sIpO U 3JIEKTPOHHAs 000JI0uKa.
N3oronbl. XWMHYECKUH JJIeMEHT. boOnblION aXpoHHBIM KoJulaiinep. YPOBHM CTPOCHUS
BEIIECTBA.
Iepuoauyeckas cucrema xumuuyeckux diemMeHToB . 1. MenaesieeBa B cBeTe y4YeHHs O
crpoenur aroMa. DU3MYECKUN CMBICI HOMEpOB: JJIEMEHTA, IEpPHUOJa, IpynIbl. BajleHTHbIE
AIIEKTPOHBL. DJEKTPOHHAs KOH(UTypalus aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHsI CBOWCTB
AJIEMEHTOB B IIEPUOJIaX U Ipynnax. DJIEKTPOHHBIE CEMENCTBA XUMUYECKUX AIIEMEHTOB.

®uiocodpckue ocHoBbl 00mHOCTH Ilepmoguyeckoro 3aKkoHa W TeOpHMH XHMHYECKOIO



crpoennsi. Ilpennocsuiku oTkpeiTus Ilepuonnmyeckoro 3akoHa M TEOPHUM XMMHUYECKOTO
crpoenus. Pojb JMYHOCTH B MCTOpUM XUMUU. PONb MPaKTUKM B CTAHOBJICHUH U Pa3BUTUHU
XUMHUYECKOU TEOPHUH.

HNonnasi xumuveckasi CBSI3b M MOHHbIE KPUCTAL/IMYecKUe peméTku. KaTHoHbl Kak MpoayKT
BOCCTAHOBJIEHHMSI aTOMOB METaJJIOB. AHHOHBI KaK IPOAYKT OKHCIEHHS aTOMOB HEMETAaJLIOB.
HNonHas xumMuyeckas CBsi3b U MOHHAs KpUCTAIUIMYECKAs pelI€TKa. MIOHbI MpOCTHIE U CIIOKHBIE.
KoBanenTnas XHMHYeCKasl CBfA3b. ATOMHbIC W MOJIEKYJSIPHbIe KpPHCTAIMYECKHE
pemiéTku. KoBaneHTHas: HENOJISpHAs U MOJISIPHAs CBSI3U. DJIEKTPOOTPULIATENIbHOCTh. KpaTHOCTh
KOBAICHTHOH cBs3u. OOMEHHBII W JOHOPHO-AaKIENTOPHBIM MEXaHW3Mbl 0Opa30BaHUs
KOBAJIEHTHBIX CBA3CH.

[TonsipHOCTH CBSI3W U MOJSPHOCTH MOJIEKYJbl. MOJIEKYJISIPHBIE U aTOMHbBIE KPHUCTaNIMYECKUE
peLIETKY.

Mera/uinyeckas ¢Bf3b. MeTauMyeckue KpUCTALIMYECKHE peETKU. Mertammyeckas
XUMHYECKAsl CBS3b: MOH-ATOMBI M AJIEKTPOHHBIA ra3. dusmueckue CBOMCTBA METAIIIOB U MX
IPUMEHEHNE Ha OCHOBE 3TUX CBOMCTB. CruiaBbl 4YEPHBIE U IBETHBIE.

Bonoponnas XUMHYecKast CBAI3b. Bonopoanas XUMHUYECKAsl CBSI3b:
MEXXMOJIEKYJIIpHasi U BHYTPUMOJIEKYJIsIpHasd. 3HaUY€HUE BOJOPOJHOM CBSI3U B MPUPOJE U KUZHU
YeJI0BEeKa.

IMoammepsl. [lonumepsl, UX NOTy4YeHHE: peaKUK NOJUMEPU3ALH U MTOJIMKOHIEHCALINH.
[Tnactmaccel. Bonokna. Heoprannueckue nonumeps! J{ucnepceuslie cucremsbl. /{ucnepcHeie
CUCTEMBI: AucIriepcHas ga3a 1 nucrnepcuoHHas cpeaa. Knaccugukanus JucnepcHbIX CUCTEM IO
arperaTHomMy

COCTOSTHUIO M MO pa3Mmepy yacTull (as3sl. ['pydoaucnepcHble CUCTEMBI: 3MYIbCUH, CYCHEH3UH,
a’po30iu. TOHKOIUCTIEpCHBIE CUCTEMBI: 3011 U renn. CHHEPe3UC U KOaryJsiusl.
Jemoncmpayuu. Pazmuunsie popmel [lepronnueckoit cucteMbl XUMUYECKUX dyeMenToB 1. U.
MenneneeBa. Mojenb KpUCTALIHYECKON peméTKH Xjopuaa Hatpus. OOpas3isl MUHEPAIOB C
MOHHOM KPHUCTAJUIMYECKON pEemETKON: KalblUTa, TaluTa, MOJEIH KPUCTAIMYECKUX PEIIETOK
«cyxoro npaay (Wau uoja), anmMasa, rpadura (Wi kBapia). Monaens MoIsIpHOro oObEMa rasa.
OO0pa3iibl pa3aTuYHBIX TUCTIEPCHBIX CHCTEM: AMYJbCHM, CYCIIEH3UH, adpo30Jiei, reeil u 30Jek.

Koarynsuus. Cunepesuc.



Jlabopamopuvie onvimel. MojaenupoBaHuE METAUIMUYECKOM KPUCTAUIMUECKOW PEHIETKHU.
Henarypanust Oenka. I[lomydeHue sMynbcHHM pacTHTENbHOro Macnia. [lomyueHue cycneH3uu
«U3BECTKOBOTO MOJIOKay. [lomydeHnue KoIIouaHOro pacTBopa KypHHOTo OelKa U MCCIeJOBaHuE
€ro CBOMCTB C ITOMOILBIO JIa3€PHOU YKA3KH.

XHMHYeCKHe peaKIuu

Knaccupukanusa xumuyeckux peaknmii. Peaknum 0e3 HM3MEHEHHMS COCTaBa BEIIECTB:
aIoTponu3anuy U usomepusauuu. [puunnel amnorponuu. Knaccudukanust peakuuii mo 4uciy
U COCTaBYy pEareHTOB M MPOJIYKTOB U 1O TerioBoMy 3¢ddekry. Tepmoxumuyeckre ypaBHEHUS
peaKLHii.

CkopocTb xuMHYeckux peaknmii. CKOpPOCTh XHMHYECKOW peakimuu #u  ¢GakTopsl e€
3aBUCHUMOCTH: NIPUPOJia PEAruPYIOLUIUX BEIIECTB, IUIOIAb UX COIPUKOCHOBEHUS, TEMIIEpATypa,
KOHLEHTpalus U Hanuuue karanusatopa. Karanus. ®@epmenTsl. MUHruOUTOpPHI.

XuMHYeCKOe paBHOBecHe W cmocodbl ero cmemenusi. OOpatumbie peakmuu. OOmIas
XapaKTepUCTHKAa peakUuyd CHUHTe3a aMMHaka M yCJIOBHMSL CMEIIEHHUsS  pPaBHOBECHUS
MIPOM3BOJICTBEHHOIO MIPOLIEcca BIPABO.

I'maponus. I'maponus HeoOpaTumblii W oOparumbiii. Tpu ciyuas ruzpponusa coiseil. Pomb
rUposin3a B oOMeHe BellecTB. Posb ruipoin3a B SHEPreTHueckoM oOMeHe.
OKHUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE peaKkumu. CreneHb OKHCIEHUS.
OxucnuTenb U BoccTaHOBUTENb. OKUCIEHNE U BOCCTAHOBJIEHHE. DJIEKTPOHHBIN OallaHC.
DJIEKTPOJIM3 paciiiaBoB U pactBopoB. IIpakTuyeckoe mnpuMeHeHHe 3JJIEKTPOJIU3A.
[NanbBanomactuka. ['anpBanocterus. Padhunuposanue.

Jlemoncmpayuu. OK30- U SHAOTEPMHUUYECKHE PEaKIMK. TeruioBble SBJIEHUS NPU PAaCTBOPEHHUU
CEPHOM KHCIIOTBI M AMMHAYHOW CEJUTPBl. 3aBUCHMOCTb CKOPOCTH PEAKLUUU OT MPHUPOIBI
BEIIECTB Ha IpUMEpe B3aUMOJICHCTBUS PpPAaCTBOPOB PA3JIMYHBIX KHUCIOT OJMHAKOBOMN
KOHIEHTpAllUd C OJMHAKOBBIMH KyCOYKaMHU (TpaHyjidaMH) IUMHKAa U OJUHAKOBBIX KYCOYKOB
Pa3HBIX METAUIOB (MarHus, IMHKA, JKeJie3a) C PaCTBOPOM COJISTHOM KHUCTOTHL. B3anmopeiicTeue
pPacTBOPOB CEPHOM KHUCIIOTHI C PacTBOpaMU THOCYJb(aTa HATpPHs Pa3iIMYHON KOHIIEHTpALUU U
TeMriepaTypbl. Mojens kunsmiero cnos. PasnokeHune mnepokcuaa BOIOpoAa C MOMOUIBIO
HEOPTraHWYECKUX KaTan3aToOpoB (CoJjied »kerne3a, MOoAWAa Kaius) W MPUPOJHBIX OOBEKTOB,

comepxammx  Karamazy (celpoe  Msco, Kaptodenb). I[lpocreiimme  OKHMCIUTENHHO-



BOCCTAHOBUTEJIbHBIC PEAKIMU: B3aUMOJCHCTBUE ILIMHKA C COJITHOM KHCIIOTOM M Keje3a ¢
cynsparom menu(Il). Monens snexkrponu3épa. Moenb 3MEKTPOIN3HOM BaHHBI ISl TIOTYyYCHUS
amomunus. Jlabopamopnuie onvimul. 11poBelicHHE peaKUUl, HAYIIUMX A0 KOHIA, MO IPABUITY
bepromie. PaznokeHue mepokcuia BOJOpOAa € IOMOIIbI AMOKcHIA MapraHua. CmelieHue
PaBHOBECHUSI B CUCTEME Fe** + 3CNS™ ~ Fe(CNS)s. Hcnbitanne WHJUKATOpaMu Cpe/ibl paCTBOPOB
coliell pa3NMuHBIX THUNOB. B3aumoneiictBue pactBopa cynbdara menu(Il) c sxemezom u
TUAPOKCUIOM HATPHSL.

Ilpakmuueckaa pabdoma. PelieHWE OSKCIEPUMEHTAIBHBIX 3aJad IO TeMe «XHUMUYecKas
peaxkuus».

BemecrBa u ux cBoiicTBa

Metanabl. O0mme ¢usnueckue cBoiicTBa MeTayuioB. Kiaccuukanuss METauloB B TEXHUKE U
xumud. OOIMe XUMHUYECKHE CBOMCTBA METAIIOB. YCIIOBHS B3aUMOJCHCTBUS METAJUIOB C
pacTBOpaMu KHUCJIOT U cojiei. MeTaimmoTepmMus.

Hemeranabl. buaaropoansie raspl. Hemeramnel kak okuciurend. Hemeraiubl — Kak
BOCCTaHOBUTENHU. Psan anexTpooTpuniatenibHOCTH. IHepTHBIE Ui 6J1arOpoJHbIE Ta3bl.

Kuciaorsl Heopranuveckume u opranumyeckue. Kuciaorel ¢ TOUYKH 3peHUST aTOMHO-
MOJIEKYJISIpHOTO yueHHs. KUCIIOTBI ¢ TOUKM 3peHUs] TEOPUH DJIEKTPOIUTUYECKON THCCOLMALINN.
Kucnorsl ¢ TOUkM 3peHHs MPOTOHHOM Teopuu. OOIIME XUMUYECKHE CBOMICTBa KHCIOT.
Knaccudukanust Kucior.

OcHoBaHMs Heoprannyeckue M oprannyeckne. OCHOBaHUS C TOUKU 3PEHUSI aTOMHO-
MOJIEKYJISIpPHOTO yYdeHHsl. OCHOBaHMS C TOUKH 3pPEHUS TEOPUU DIIEKTPOIUTHUECKOM
muccouranuu. OCHOBaHUS C TOUYKHU 3peHUs] MPOTOHHOU Teopuu. O01I1e XMMHYECKHUe CBOICTBa
ocHoBanuil. Kinaccuduxarus ocHoBanuii. AM(oTepHble coeJMHEHUs HeOpPraHnyecKkne 1
oprannyeckue. AMdorepHbie OKCHABI U THAPOKCUIBL. [Tomyuenue u cBoiicTBa aM(poTepHBIX
HEOPTaHWYECKUX COCTMHEHU. AMUHOKHCIOTH — aM(OTEepHBbIE OPTaHUYECKUE COSTUHEHUS.
[lenrTubl ¥ MeNTHIHAS CBSI3b.

Cosmm. Knaccudukanus coneit. JKéctkocTh Boapl M crmocoObl e€ ycrpanenus. [lepexon
kKapOoHaTa B TuipokapboHaT u oOpaTHO. OOIMEe XUMHUYECKUE CBOMCTBA COJICH.
Hemoncmpayuu. Konmexnust MertamioB. Kosmieknus HemeTayuioB. B3aumoneiicTBue

KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MeAbpl0. Bcembllika TepMuUTHOM cMecH. Bcembliika



4EpHOro I1OpoXa. BbITECHEHHME TaJOreHOB W3 MX pacTBOPOB JAPYTMMHU TallOT€HaMHU.
B3aumoseiicTBue napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJSHOM KHUCIOTHI M aMMHaKa («IbIM
6e3 orusy). Ilomydyenme ammmaka W wu3ydeHue ero cBoiictB. Ilomydenune amporepHOrO
TUAPOKCHUIA U U3y4YEeHUE ero CBOMCTB. [lomyyenue KECTKON BOABI U yCTPAHEHUE €€ KECTKOCTH.
Jlabopamopnsie onvimot. 1lonydeHre HEpaCTBOPUMOTO TMAPOKCUIA U €r0 B3aUMOJICHCTBUE C
KUCIoTON. MccnenoBaHne KOHLEHTPUPOBAHHBIX PACTBOPOB COJISHOM U YKCYCHOM KHCJOT
KaleJbHBIM METOOM TMpH HUX pa30aBieHMH BOJOW. Pa3nuuHble ciiydan B3aMMOACHUCTBUS
pacTBOPOB COJIEH ATFOMUHUS CO MIENOYBI0. Y CTPAHEHHE )KECTKOCTH BOJBI.

Ilpakmuueckasa padoma. PenieHue >KCHEPUMEHTAIBHBIX 3aJad Mo Teme «BemecrBa M HX
CBOMCTBa».

XHMMHA ¥ COBpeMeHHOe 00111ecTBO

Xumuyeckas TexnoJiorusi. [IpousBoacreo ammuaka u MeTaHos1a. XMMHUECKas TEXHOJIOTHSL.
XUMHYECKHE IPOLECChl, JIeKAIIUE B OCHOBE IIPOM3BOJCTBA aMMHaka M METaHOJIA.
XapakTepucTuka 3TuX npoueccos. O01Ke HayyHble IPUHIUIBI XUMUYECKOTO POU3BOCTBA.
XuMHYecKasi TPAMOTHOCTh KaK KOMIIOHEHT 00111eil KyJIbTypbl YeJ10BeKa.

MapkupoBKa yakOBOUHBIX MaTepUaOB, JIEKTPOHUKHU U OBITOBOM TEXHUKH, SKOJIOTHYHOTO
TOBapa, NPOAYKTOB MUTaHMSI, STUKETOK 110 YXOJy 3a OZEKIO0M.

Jemoncmpayuu. Mojenb IpOMBILIUIEHHON YCTaHOBKH MOJIY4YEeHUs CEpHON KUCTIOThI. Mojienb
KOJIOHHBI CHHTE€3a aMMHaKa. BugeodparMeHTsl 1 ciaiiibl O CTENIEHU 3KOJIOTHYECKON YUCTOTHI
TOBapa.

Jlabopamopuvie onvimoui. VI3yueHue MapKUPOBOK PA3JIMYHBIX BHJIOB IPOMBIIIJIEHHBIX |

MMPOAOBOJILCTBEHHBIX TOBAPOB.

B npounecce n3yuenus ydeOHoro mpeamera «XHMHsD» Ha YPOBHe CpeJHero ooumero
00pa3oBaHUsl 6bINYCKHUK HA 0A3060M YPOGHE HAYUUMCA:

— NOHUMamb XUMHUYECKYI0 KapTHHY MHUPAa KaK COCTAaBHYK) 4YacTh LEIOCTHOU
Hay4YHOU KapTHHBI MUDAa;

—  pacKpwvléamsv Poib XUMHUHM U XUMHUYECKOTO ITPOU3BOACTBA KaK MPOU3BOJAUTEIBHON
CHJIBI COBPEMEHHOTO O0IIECTBA;

— @opmynupoeams 3HAUCHWE XUMHMU M €€ JOCTHKEHMH B IMOBCETHEBHON >XU3HU
YEJIOBEKa,;

— yCmanagaueams B3aUMOCBSI3U MEXAY XUMHUEH U JPYTMMH €CTECTBEHHBIMU
HayKaMH;



— Gopmynupoeams OCHOBHBIE TIOJOXKEHHS TEOPUU XUMHUYECKOTO CTPOCHHUS
opranuyeckux coeauHeHuid A. M. byriepoBa M WUIIOCTpUpPOBAaTH HMX MpPUMEpPaMU U3
OpraHUYEeCKON U HEOPraHUYECKON XUMUH;

— apeymenmupoeams YHUBEPCAIbHBIH XapaKTep XUMHUYECKUX IMOHSITHH, 3aKOHOB U
TEOPUU JIJI1 OPraHUYECKON U HEOPTraHUYECKON XUMUU;

— ¢dopmynuposams Ilepnonnueckuit 3akoH [I. . MenneneeBa u 3aKOHOMEPHOCTH
M3MEHEHUH B CTPOCHUU U CBOMCTBAX XMMHUYECKUX AJIEMEHTOB M 00Opa30BaHHBIX MU BEIIECTB Ha
ocHoBe [lepuoanueckoii cucteMsl kak rpaduyeckoro orodpaxenus [leproanueckoro 3akoHa;

— Xapaxmepuzo8amsv S- W "-3JIEMEHTBI, a TAKXE eJIe30 IO MX IMOJOXECHHUIO B
Ilepnonnueckoni cucreme /1. 1. Menneneesa;

— KAAccuhuyupoeams XUMIUUECKUE CBSI3U U KPUCTAIUTMUECKUE PEIIETKH, OOBICHATh
MEXaHM3Mbl HUX 00pa3oBaHUS M JIOKa3blBaTh €AMHYI0 MPHUPOJY XHUMHUYECKUX CBsI3eil
(KOBaJICHTHOM, HOHHOM, METAJUTMYECKOM, BOJIOPOIHOM );

— 00bsACHAMb TIPUYUHBI MHOTOOOpPA3usl BEILECTB, UCIOJb3Yys SIBJICHHUS H30MEPHH,
TOMOJIOTHUH, aJUIOTPOIHH;

— Kiaccuguyupogams XUMHUYECKHE PEaKlUd B HEOPTaHWYECKOM M OpPraHUYEeCcKOM
XUMHUH 10 Pa3jMuHbIM OCHOBAHHSM UM yCmaHasniueams CUeUPUKy THIIOB PEaKIUi OT 0O0IIero
4yepe3 0coOO0EHHOE K eTMHUYHOMY,

— xapakmepu3o6ams THIPOIHA3 KaK CHeUM(UYHBIA OOMEHHBIH mpouecc u
PacKpvieams €ro poJib B )KUBOW U HEKUBOU MTPUPO/IE;

— xapakxmepuzo6amso AJIEKTPOIIN3 KaK cHeu(pUIHbII OKHCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIN MPOLIECC U ONPEAEIATD €r0 NPAKTUYECKOE 3HAUCHUE;

— Xapakxmepu306ams KOPPO3UIO METAIUIOB KaK OKHUCIUTEIbHOBOCCTAHOBUTEIbHBIN
npoliecc 1 npednazams CoCoObl 3aLIUTHI OT HEE,;

— Ka1accuguyupogams HEOPraHMYECKUE U OPraHUIECKIE BEIECTBA;

— xapaxkmepuzoéams O0IIMEe XMMHYECKHE CBOMCTBA BaXKHEWIIMX  KJIACCOB
HEOPraHMYECKUX W OPraHMYeCKHX COEAMHEHUH B IUIaHE OT OOIIero uyepe3 OCOOEHHOCTh K
eIMHUYIHOMY;

— UCNnoIbL306amb  3HAKOBYID CHCTEMY XHMHUYECKOTO SI3bIKa JJIs OTOOpaKeHHs
cocraBa (xumMuueckue GopMyJibl) U CBOMCTB (XMMHUECKHUE YPABHEHUS) BEIIECTB;

— UCnonb306ambs TPAaBUIIAa U HOPMbBI MEKIYHAPOIHON HOMEHKIIATYPHI JUIsl Ha3BaHUU
BEIIECTB MO (popMysiaM U, HA0OOPOT, AJISI COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (hopMyI
COEIMHEHUH MO WX Ha3BaHUSIM;

— 3Hameb  TPUBUAIBbHBIC Ha3BaHHWS BaXXHEHIIMX B  OBITOBOM  OTHOIICHUHU
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB;

— Xapakmepu3oéams  CBOWCTBa, TIOJy4YeHHME W MPUMEHEHHE  BaKHEUIINX
IpeJCTaBUTeNIed  KJIacCOB  OpPraHMYECKHUX COEAMHEHHUH (aJKaHOB, aJKEHOB, AaJKHUHOB,
AJIKaJIM€HOB, apOMAaTHYECKHX YTIJIEBOJOPOAOB, CHUPTOB, (HDEHOJIOB, AJbJETUIOB, MPEAETIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT, CJIOXHBIX 3(UPOB M JKUPOB, YIJIEBOJOB, AMHHOB,
aMUHOKHCIIOT);

— YCmanasgnueams 3aBUCUMOCTb SKOHOMHKH CTPaHbI OT JOOBIYH, TPAHCIIOPTHPOBKU
U 11epepaboTKH YTIEBOAOPOIHOTO ChIpbs (HE(PTH M MPUPOTHOTO Taza);

— JKCIIEPUMEHTANIBHO  noomeepxicoams  COCTaB M CBOMCTBA  BaKHEHIINX
MPEACTABUTENECH M3YyYEHHBIX KJIACCOB HEOPraHMYECKMX W OPraHWYeCKHX BEIIECTB C
coONIoieHEeM MpaBWJI TEXHUKH O€30MacHOCTH sl paboThl ¢ XMMHUYECKMMHU BEIIECTBaMU M
1abopaTOPHBIM 000PYIOBaHUEM;



—  Xapaxmepuzo6amb CKOPOCTh XHMHYECKOHW peakuuu U €€ 3aBHCHUMOCTh OT
pa3InYHbBIX (AKTOPOB;

—  Xapaxmepu306amb XMUMHUECKOE PABHOBECHE U €r0 CMEIIEHHE B 3aBUCUMOCTH OT
pa3InYHbBIX (PAKTOPOB;

— npou3eo0ums pacuéThl MO XUMHUYECKUM (opMysaM M YpaBHEHHSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUN MEXy yYaCTHUKAMU XUMUYECKUX PEAKIIHIA;

— co0r00ams TpaBUIIa SKOJIOTHUECKOH O€30MacHOCTH BO B3aUMOOTHOIICHHSX
OKpyXaromied cpenodl npu OOpamieHMH C XUMHUYECKMMH BEIIECTBAMH, MaTepHalaMd H
IPOLIECCAMH.

o

BuinyckHuk na 6a3060m ypoene noayuyum 603MOMHCHOCHb HAYUUMbCA:

— UCnONb306amb METOAbl HAYYHOIO IIO3HAHUS IIPU BBIIIOJHEHUM IIPOEKTOB H
y4eOHO-UCCIIEI0BATENbCKUX 3a/]a4 XMMUUECKON TEMaTUKH;

— NpocHO3UpO6amb CTPOCHUE M CBOMCTBA HE3HAKOMBIX HEOPraHUYECKHX H
OpPraHMYECKUX BEIIECTB HA OCHOBE aHAJIOTUU;

— NPOSHO3UPO6aMb TEYEHNE XUMUYECKHUX IIPOLECCOB B 3aBUCUMOCTH OT YCJIIOBUH UX
IPOTEKaHUA U MpeasaraTb CocoObl yIpaBJIeHUs] STUMH ITPOLIECCAMU;

— yemauaenueams B3aUMOCBS3M XMMHMM C IpPeIMETaMU T'yMaHHUTapHOIO ILMKJIa
(S13BIKOM, TUTEPATYPOH, MUPOBOM Xy105KECTBEHHOU KYIbTYPOK);

— packpuleéams pojb XUMUYECKUX 3HAHUN B Oyylel IpaKTUUECKOH 1eATelbHOCTH;

—  packpvigamb POJb XUMHUYECKUX 3HAHUW B (OPMUPOBAHUM WHJMBUIYaTIbHOU
00pa30BaTeNbHON TPACKTOPUY;

— NPOCHO3UpPOBams CIIOCOOHOCTh HEOPraHWYECKUX U OpPraHMYeCKHUX BEILECTB
HPOSIBIIATH OKMCIUTEIbHbBIE U/UIH BOCCTAHOBUTENbHBIE CBOMCTBA C YUETOM CTETIEHEH OKUCIEHUS
3JIEMEHTOB, 00pa3yOLIX UX;

— apeymenmupoéams €JUHCTBO MHpA BELIECTB YCTAHOBIEHHEM TI'€HETUYECKOU
CBSI3M MEXKIY HEOPTraHUYECKUMU U OPTaHUYECKUMU BEILIECTBAMU;

— 6nadems XUMUYECKUM SI3BIKOM Il 00OTrallleHUs! CIOBApHOIO 3amaca U pa3BUTUS
peun;

— Xapakmepu3o6amp CTAHOBIICHUE HAyYHOW TEOPUHM HA IIPUMEPE OTKPBITHA
Ilepnonueckoro 3ak0Ha U TCOPUA XUMUYECKOTO CTPOCHMSI OPraHUYECKUX BEILIECTB;

— KPUTUYECKH OMHOCUMbCA K TICEBIOHAYYHOH XUMHUYECKOW HH(opMaLuuy,
MI0JIy4a€MOU U3 pa3HbIX HCTOUYHUKOB;

— nonumamsp  TIOOAIBHBIE TNPOOJIEMBI,  CTOSIIIME TEpe]  YeIOBEUECTBOM
(9KOJIOTHYECKHE, YDHEPTeTHUECKUE, CHIPLEBBIC), U Hpediazamy yTH UX PEIIeHHs, B TOM YUCIIe U
C IOMOIIBIO XUMHH.



IMoypouHo-TemaTH4eckoe miaHupoBanue 10 kiaace

Koxn- Koiu-Bo
BO
Ne n/m HaumeHnoBanue Tem u paszienos 4acoB | Kontp | IIpakTud | apyrue
OJIbH ecKux | GopMbI
BIX paboT | KOHTpO
pabot st
Pa3nea 1. Ilpeamer oprannyeckoi xumuu. Teopusi 2
CTPOEHUS OPraHMYeCKHUX coeqnHennii A.M.
Bbyrtaeposa.
1 [IpeameT opraHMYecKOr XUMHH 1
2 OCHOBHBIE MOJOXKEHUS TEOPUU XUMUUECKOTI'O CTPOCHUS 1
A.M. Bbytiieposa
Paznen 2. YrieBoaopoabl 4 MX NPUPOIHbIE 12
HCTOYHUKH
3-4 | AnkaHbl 2
5-6 | AnKeHbI 2
7 Anxanuensl. Kayuyku. 1
8 AJKUHBI 1
9 Apenbl 1
10 | IlpupoaHsblii ra3. 1
11 Hedtb u ciocoObI €€ nepepaboTKy. 1
12 Kamennsrit yrons u ero nepepadoTka. 1
13 [ToBTOpEeHME M 0000IIEHUE 1
14 KonTponbnas padora Nel "Teopus ctpoenus 1 1
opranuyeckux coenunennit A.M. bytieposa.
Yrnesonopozs!"
Paznen 3. Kucsopoa- u a3orcoaepskamme 14
OpraHuvecKue coeTUHEeHUsl
15-16 | OnHOATOMHBIE CITUPTHI. 2
17 MHoOroaroMHble CIUPTHI. 1
18 | ®enon 1
19 AJpaeruasl 1
20 KapOoHOBBIE KUCIIOTHI 1




21 Crnoxuble 3¢upsl. Kupsbl.

22 VYrneBoasl

23 AMUHBI

24 AMuHOKHCIOTHL. belku.

25 ['enernueckas cBsI3b MEXKy KJlacCaMU OPraHUYECKHUX
COCTUHEHUH.

26 [TpakTuueckas padbora Nel "Unentudukarms
OpraHUYECKUX COCTUHECHHM"

27 [ToBTOpEeHME M 000OIIEHNE

28 Kontponbnas padota No2 "Kucnopon- u
a30TCO/ICpKAIINE OPTAaHUYECKUE COSTUHEHUS "

Paznen 4. Oprannyeckasi XumMusi 1 0011eCTBO

29 Buorexuoorus.

30 [Tommepst

31 CuHTeTHYECKHE MTOJIUMEPBI

32 [TpakTrueckas padota Ne2 " Pacno3naBanue riactMacce u
BOJIOKOH"

33 IToBTropenue u o6o0mmenue kypea. [loaseneHne uToros
y4ebHOro roja

34-35 | PezepBHOE Bpems

Hroro:




IMoypouHo-TeMaTHYeckoe MuIaHupoBanue 11 kiaace

Kon- Kon-Bo
BO
Ne n/nn HanmeHoBaHue TeM U pa3Jenos 4acoB | Kontp | IIpakTud | apyrue
OJIbH eckux | ¢hopMbl
BIX paboT | KOHTpO
pabot st
Tema 1. CTpoeHnue BeliecTn 9
1 OCHOBHBIE CBEJIEHUS O CTPOEHUH aTOMa 1
2 [Iepnonnueckas cuctemMa XMMHU4ECKUX 3J1eMeHTOB [1. . 1
MeHieneeBa u yueHHE O CTPOSHHH aToMa
3 dunocodckue ocHOBBI 00mHOCTH [leproanyueckoro 1
3aKOHA M TEOPHH XUMUYECKOTO CTPOCHHS
4 HonHas XuMu4ecKkas CBsI3b ¥ HOHHbBIE KPUCTAJUINIECKHE 1
peLIETKU
5) KoBanenTHas xumudeckast CBsi3b. ATOMHBIE U 1
MOJIEKYJISIPHbIE KPUCTANINYECKHUE PEIIETKH.
6 Meramnieckass XUMAYECKask CBSI3b
7 Bonopoanas xumudeckas CBs3b 1
8 ITonmmepsl 1
9 JlucriepcHble CUCTEMBI 1
Tema 2. Xumudeckue peakuui 12
10-11 | Kiaccudukaus XMAMHYECKUX PEaKIINN 2
12 CKOpOCTh XMMHUECKUX PEAKIINN 1
13 OOpaTuMOCTh XUMHUYECKUX peakuii. XuMHUYECKOe 1
paBHOBECHE U CIIOCOOBI €r0 CMEIIECHUSI.
14-15 | I'maponu3 2
16 OKHCIIUTENBHO- BOCCTAHOBUTEIIBHBIE PEAKIINN 1
17-18 | DnexTpoau3 paciuiaBoB U pacTBopoB. [IpakTuyeckoe 1
MIPUMEHEHHE HIIEKTPOIIN3a
19 ITpakTuyeckas padora Ne 1. Pemenue 1 1
HKCHEPUMEHTAIBHBIX 33714 110 TeMe «XUMHUYeCKast
peaxuus»




20 [ToBTOpenue u 0000IIEHNE U3YIEHHOTO 1

21 Kontponbnas padora Ne 1 «CtpoeHue BemiecTna. 1
XuMuyeckasi peakius»
Tema 3. BemecTBa u ux cBoiicTBa 9

22 Merasmibl 1

23 Hewmeramnsl. biaropoanasie 1361 1

24 KucnoTtsl Heopranmdeckue 1 OpraHu4ecKue 1

25 OcHoOBaHMsI HEOPTraHUYECKHUE U OPraHUYECKUE 1

26 AmMdoTepHbIe coeTMHEeHUs] HEOPTraHUYECKUEe U 1
OpraHHYecKue

27 Comnm 1

28 [IpakTuueckas pabora Ne 2. Pemenue 1
IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BemecTBa u ux
CBOWCTBa»

29 [ToBTOpEeHME M 00OOIIIEHNE TEMBI 1

30 KonTponbnas pabota Ne 2 «BermiecTBa u uxX CBOHCTBa» 1
Tema 4. Xumus 1 coBpeMeHHOe 00111ecTBO

31 XUMUYeCKasi TEXHOJIOTHS 1

32 XuMudeckasi T[paMOTHOCTh KaK KOMIIOHEHT O0IIei 1
KYJIbTYpPBI YeTIOBEKa

33-34 | [loBTOpenue u o6o0meHue kypcea. Ilogsenenne uroros 2

y4ebHOro roja

35 PesepBHOe Bpems 1
Hroro: 35




