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NOACHUTE/IbHAA 3ANMNCKA

Pabouas nporpamma no xumum B 10-11 Knacce.
Konnuectso yacos B Hegento - 1 yac
Konnyectso 4acos B rog - 34 4acoB B COOTBETCTBUU C rof,0BbIM KaneHAapHbIM rpadmnkom OY

YpoBeHb n3yyeHua y4yebHoro matepmana — 6asoBbii.

Pabouas nporpamma cocTaB/ieHa Ha OCHOBE:

) depnepanbHoro 3akoHa «06 obpasoBaHum B PO» 01 29.12.12 roaa Ne273-P3;

] depnepanbHbIM rocyAapcTBEHHbIM 06pa3oBaTeIbHbIM CTAaHAAPTOM OCHOBHOIO 06Lwero
obpa3zoBaHuA, yTBepPKAEHHbIM MpuKkazom MnHobpHaykmn Poccum ot 17.12.2010 N 1897 (pega. oT
29.12.2014) "06 yTBepaeHUN PpeaepanbHOro rocyaapcTBeHHOro o6pasoBaTeIbHOro
CTaHAapTa ocHOBHOro obluero obpasoBaHus" (3apernctpmposaHo B MuHiocTe Poccum
01.02.2011 N 19644);

o Ob6pasosaTenibHoM nporpammoit MOY CLL Ne 48 r.CapaTtoBa Ha 2022-2023 y4ebHbIn
rog,;

o YuyebHbim nnaHom MOY CLU Ne 48 r.CapatoBa Ha 2022-2023 y4yebHbili roa;

o MpumepHo paboyent Nporpammoit Kypca XMmumn, paspaboTaHHOM K yuebHUKam
asTopos I. E. Pyasutnca un ®. I. ®enbgmana ana 10—11 knaccos obuieobpasoBaTenbHbixX
opraHusaunit. CTpykTypa n cogepaHune paboyeit nporpammbl COOTBETCTBYIOT TpeboBaHUAM
depnepanbHOro rocyaapcTBeHHoro obpasoBaTe/IbHOro CTaHAapTa cpegHero o6pasoBaHUs.

YpoBeHb — 6a308Bbil

o denepanbHOro nepeyHs y4ebHUKOB, PEKOMEHAYEMbIX K UCMO/Ib30BaHUIO NpuU
peannsaunm MMeLWMX rocyAapCTBEHHYO aKKpeauTaunto obpasoBaTesibHbIX NPOrpamm
HayanbHOro o6Lero, oCHOBHOro obuiero, cpeaHero obuiero obpasoBaHus Ha 2022/2023
y4ebHbIN rog,

Pa6ouyana nporpamma opMeHTMPOBaHA HA UCNONb30BaHUA Y4Ee6HUKOB:

Xumumsa. 10 knacc. basosbint ypoBeHb . ABTop(bl): Pyasutuc l. E., ®enbgman @. I'. JInHua YMK:
YMKT. E. Pygantuc, 10 kn., N3pgaTtenocteo «lpocseweHne», 2020 rog,

Xumumsa. 11 knacc. basosbint yposeHb . ABTop(bl): Pyasutuc I. E., PenbamaH ®. I'. lIuHns YMK:
YMKT. E. Pygantuc, 11 kn., Usgatenoctso «lpocseweHune», 2020 roa,

[aHHaAa paboyas nporpamma peanmnsyetca B y4ebHMKax ans obweobpasoBa-TenbHbIX
opraHusauni astopos I'. E. Pyasutuca, ®. I. Penbgmana «Xumua. 10 knace» m «Xumua. 11
Knace».



Pabouas nporpamma ocsellaeT cogeprkaHne obyyeHma xummm B 10 1 11 knac-cax
obueobpaszoBaTeibHbIX OpraHM3aumii. NMporpamma paccymTaHa Ha 68)u 1 u B Hegento. Pabouas
nporpamma no XMMmmM cocTaB/eHa Ha OCHOBeE:

J dyHAaMeHTaNbHOro aapa obuiero obpasoBaHus;

J dPepnepanbHOro rocysapcTseHHoro obpasoBaTeibHOro CTaHAapTa cpegHero ob6-Lwero
obpa3oBaHus;

J NPOrpaMmmbl Pa3BUTUA YHUBEPCANIbHbIX Y4EOHbIX AENCTBUN;

J NporpaMmmbl AyXOBHO-HPABCTBEHHONO PA3BUTUA U BOCMUTAHUA TMYHOCTMU.

MN3yueHne XMMunmn Ha ypoBHe cpeaHero obuiero o6pa3oBaHMA HanpaB/ieHO Ha AOCTUNKEHME
cneaylowmx uenemn:

. OCBOEHWE 3HAHUI 0 XMMMYECKOM COCTaBNAIOLEN eCTECTBEHHO-HAYYHOW Kap-TUHbI MMPa,
BaXKHEMLIMUX XMMUYECKUX NMOHATUAX, 3aKOHAX U TEOPUSX;

b oBnageHne ymeHnAMU NpuMeHATb Noa1Iy4eHHble 3HaHUA ONA 06BbACHEHUSA
pa3—'HOO6pa3HbIX XMMUYECKUX ABNIEHWNIA U CBONCTB BewecTs, OUEHKN POQIN XUMKNN B PAa3BUTUN
COBpPEMEHHDbIX TEXHOJIOTUI U nony4eHNn HOBbIX MaTeEPUNaANos,;

b pa3BuTne NO3HABATE/IbHbIX UHTEPECOB U UHTENZTIEKTYA/IbHbIX cnocobHocTel B npouecce
CaMOCTOATENbHOIO I'IpMO6p€T€HIAﬂ XMMMUYECKUX 3HAHMI C UCMOJIb30BA-HUEM Pa3NNYHbIX
MCTOYHUKOB MHd)OpMaLI,MM, B TOM YNCe KOMNbKOTEPHDLIX;

. BOCNUTaHWE yHOEeKAEHHOCTN B NO3UTUBHOM PO XMMUU B }KU3HM COBPEMEH-HOTO
obLecTsa, HEOHXOAMMOCTM XMMUYECKU TPAMOTHOTO OTHOLLEHMA K CBOEMY 3,0POBbIO U
OKpYy)Kalowewn cpeae;

. NPMMEHEHWE NONYYEeHHbIX 3HAHWUW U YMeHUI g 6e30NacHOro UCMOAb30Ba-HUSA
BELLECTB M MaTepnanos B ObITy, CEIbCKOM XO3AMCTBE U Ha MPOU3BOACTBE, pe-LUeHUs
NPaKTUYECKMX 33434 B MOBCEAHEBHOM XU3HU, NpeaynperKaeHUs ABNEeHWUIA, HAHOCALWMX Bpes,
3,0POBbIO YE/IOBEKA M OKPY*KatoLWEeN cpese.

Pabouas nporpamma no Xxmummm BK1KO4HYaeT BOCEMb pPa3aenNoB:

1. MoAcHMTeNbHAA 3aNnCKa, B KOTOPON KOHKPETU3NPYIOTCA Liean 06LuLero 06-pa3oBaHma ¢
y4éTom cneundukmn yuebHoro npeamera.

2. Ob6wan xapakTepucTMKa yuebHoro npegmerta.

3. OnuncaHme mecTa Kypca XMmnn B yuebHOM nnaHe.

4, Pe3ynbTaTbl OCBOEHUA KypCa XMMUN.

5. CoaepKaHue yyebHoro npeamera.

6. MnaHnpyemble pe3ynbTaTbl 06yYeHMUA.

7. MpumepHoe TemaTMyecKoe NAaHUpPOBaHMe C onpeaeneHnem OCHOBHbIX BUAO0B y4yebHoM

0eATeNbHOCTHU.



8. PekomeHaauum no y4ebHO-MeTogMYeckoMy 1 maTepuaibHO-TEXHUYECKOMY
obecneueHunto obpasoBaTe/IbHON AEATENbHOCTY.

OBbLLAA XAPAKTEPUCTUKA YYEBHOIO NPEAMETA

CpegHee obuiee obpasoBaHMe — 3aK/IIOYNTE/IbHAA CTYNeHb obuiero obpasoBa—Hus.
CopepkaHue cpegHero obuiero o6pasoBaHUs HaNnpaB/EHO HA PeLeHMe ce-AyWwmnxX 3a4a4:

J 3aBeplleHme 06ueobpa3oBaTebHOM NOATOTOBKM B COOTBETCTBMU C 3akoHOM «O6
06pasoBaHum B PO»;

b peann3auumai I'Ipe,EI,I'IpOdDECCMOHaI'IbHOFO O6LLI,EFO O6pa3OBaHMFI, no3soadouwero
obecneunTb npeemctBeHHOCTb O6U.I,EFO n I'IpO(I)ECCVIOHal'IbHOFO O6pa3OBaHMFI.

BakHelwen 3aaa4ein obyyeHns Ha 3Tane noJsiy4yeHua cpeaHero obuiero obpa-3oBaHus
ABNAETCA NOArOTOBKA 06y4atoLWMXCA K 0CO3HAHHOMY Bbl6OpPY AanbHEN-LIErO }KU3HEHHOTO NYTH.
Obyyatowmecs f0NKHbI CAMOCTOATE/IbHO MCNONb30BaTb NPUOBPETEHHDIN B LLUKOAE ONbIT
AeATeNbHOCTU B PeaNbHOM }KU3HM, 33 paMKamMmn y4ebHoro npouecca.

FMABHbIE LEE/IU CPEAHETO OBLLETO O6PA3OBAHUA COCTOAT:

b B d)OpMMpOBaHMM LenocCTtHoro npeacrasneHna o mmpe, OCHOBaHHOIO Ha Npu-
O6peTéHHbIX 3HaHUNAX, YMEHUAX U cnocobax AeATEeNbHOCTH,

. B NpMobpeTeHnm onbiTa MO3HAHWUA, CAMOMNO3HAHMA, Pa3HO0bpPa3HON AeATeNb-HOCTY;
. B MOArOTOBKE K 0CO3HAHHOMY Bblbopy 06pa3oBaTebHOM M NPodecCUOoHaNb-HOM
TpaeKTopuu.

OcobeHHOCTbIO 06y‘-IeHMﬂ XMMUU B cpep,Heﬁ WKO/1Ee ABNAETCA ONOpPa HAa 3Ha—~HWA, NOJ1Iy4EHHbIE
npu N3y4yeHnmn Xxmmmun B 8—9 Knaccax, ux pacwuunpeHune, yrny6—-neHme n cnucTtemaTtmnsauymna.

B M3yyeHumn Kypca xumum 60onbLIas posib OTBOAUTCA XMMUYECKOMY SKCNEPU—MEHTY, KOTOPbIV
npeAcTaBAeH NPaAKTUYECKMMM paboTamn, NabopaToOpHbIMM OMbl-TaMU U AEMOHCTPALMOHHbIMMU
aKcnepumeHTamu. O4YeHb BaXKHbIM ABAAETCA COONO-AEHNE NPABUI TEXHUKM 6€30MacHOCTM Npu
paboTe B xMmmyeckoi nabopaTtopuun.

B KayecTBe LLEHHOCTHbIX OPUEHTUPOB XMMUYECKOTro 06Ppa3oBaHMA BbICTYNatOT 06 bEKTI,
M3y4yaemble B KYpce XMMMUU, K KOTOPbIM Y 0byyatowmxca GopmmpyeTca LLeHHOCTHOE OTHOLLEHMeE.

OCHOBy NO3HaBaTE/IbHbIX LLeHHOCTeﬁ COCTaBNAKT Hay4YHbl€ 3HAHUA U HAay4Y—~HblE METOAbI
NO3HAHUA.

Pa3BuTME NO3HaBATENbHbIX LEHHOCTHbIX OPUEHTALMIN COAEPKAHMA Kypca XM—-MUK NO3BONAET
cbopmnpoBaThb:

° yBaXXutesbHoe OTHOWEHNE K CO3M,ﬂ,aTeﬂbHOVI, TBOpHECKOl)’I AeATeNbHOCTH,

J NOHMMaHWe HeobXxoAMMOCTU 340POBOr0 06pPa3a KU3HY;



J noTpebHOCTb B 6€3yC/I0BHOM BbINO/IHEHUM NPaBU/ 6€30MacHOro UCNo/1b30-BaHUA
BELLECTB B NOBCEAHEBHOM XU3HU;

J co3HaTesibHbIlM Bblbop byayLLen npodeccuoHaibHON AeATEbHOCTY.

Kypc xumuu obagaeTt BO3IMOXKHOCTAMMU A5 GOPMUPOBAHMA KOMMYHUKATUB-HbIX LLEHHOCTEN,
OCHOBY KOTOPbIX COCTaB/AOT NPOLEcC 06LEeHMA U TPaMOTHanA peyb, cnocobcTeytowme:

. NpPaBMAbHOMY UCMO/Ib30BaHMIO XMMUYECKON TEPMUHONOTNNK;

. Pa3BMTUIO NOTPEBHOCTM BECTM AMaNor, BbICNYLWINBAaTb MHEHME OMMOHEHTa, Y4acTBOBaTb
B AUCKYCCUN;

J Pa3BUTUIO CNOCOHHOCTU OTKPBITO BbipaxKaTb M apryMeHTUPOBAHHO OTCTan—-BaTb CBOIO
TOYKY 3peHus.

MECTO KYPCA XUMWUWN B YHEBEHOM MNJTIAHE

BasunCHbIM yuebHbIN NNaH cpeaHel WKOAbl NpeaycMaTpUBaeT U3yYyeHMe XMMUM Kak Ha
6a30BoM, TaK U Ha yr1y6NEHHOM YpPOBHE.

MpumepHana nporpamma cpegHero obuiero o6pasoBaHUsA NO XMMUK COCTaB/IeHA U3 pacyéTa
4acoB, YKa3aHHbIX B 6a3ncHom yyebHOM nnaHe obuweobpasoBaTenbHbIX OpraHnsaumii obLLero
obpa3oBaHusA. B nporpamme yyteHo 25 % BpeMeHU, OTBO-AMMOro Ha BapMaTUBHYIO YacTb
nporpammsl, COAEPKaHNE KOTOPOW GopMmnpyeTca aBTopaMmn paboumx Nporpamm.

Mpeanaraemble BapnaHTbl TEMATUYECKOrO NIAHMPOBAHUA MOTYT BbITb MCNO/b-30BaHbI
obpa3oBaTeNlbHbIMM OPraHM3aunaMmn B paboumx nporpammax. TakKe aB-Topam paboumnx
nporpamm Heob6xoAMMO YUMTbIBATb, YTO peanbHan NPOAO/IKM-TENbHOCTb y4ebHOro roaa
MeHbLLE HOPMATMUBHOM, B CBA3W C YEM B MPUMEPHOM TEMATUYECKOM NJIAaHUPOBAHUU
npeaycmaTtpuBaeTca peseps paboyero BpeMeHu B KaxKaom y4ebHoM roay.

PE3Y/IbTATbl OCBOEHUA KYPCA XMW
MpeameTHble pe3ynbTaThl (6a30BbIN YPOBEHb):

1) chopMMnpPOBaHHOCTb NPeACTaBNEHNIN O MECTe XMMUU B COBPEMEHHOM Ha-y4HOW KapTUHe
MWPa; NOHUMAHWE PON XUMUWN B GOPMUPOBAHMUM KPYro3opa 1 GYHKLMOHANbHOM PamMOoTHOCTH
yesioBeKa ANA PeLLleHNn NPAKTUYECKMX 3a4aY;

2) BnageHne oCHoBoOMo1arauwmmm XMuMnM4eCKMMUN NOHATUAMU, TEOPUAMU, 3a-KOHaAMUN U
3dKOHOMEPHOCTAMMU,; yBEPEHHOE MOJ/Ib30BaHUE XMMUYECKOM TepMVIHO-J'IOI'Mel;’I n CMMBOJ’IMKOVI;

3) BNageHMe OCHOBHbIMU METOAAMM HAYYHOrO NO3HAHMA, UCMOJIb3YEMbIMU B XUMUU:
HabntogeHne, onMcaHne, USMEPEHMNE, SKCNEPUMEHT; yMmeHUe 06pabaTtbl-BaTb, 06BACHATD
pe3ybTaTbl NPOBeAEHHbIX OMbITOB U AeNaTb BbIBOAbI; FOTOBHOCTb M CNOCOOHOCTb NPUMEHATH
METO/bl MO3HAHMA NPU pPeLleHnM NPAKTUYECKUX 3a4aY;

4) chOPMMPOBAHHOCTb YMEHMA AaBaTb KOIMYECTBEHHbIE OLEHKN U MPOBOAUTL PACYETbI NO
XMMUYECKMM GOPMYNaM U ypaBHEHUAM;

5) BNaAeHue NpaBuiaMmn TEXHMKN 6€30MacHOCTU NPU UCMONb30BaHUM XMMU-YECKUX
BELLEeCTB;



6) cPOPMMUPOBAHHOCTb YMEHUA KNaccudULMpoBaTb OPraHMYeCcKmne BeLLLeCTBa U peakumnmn no
Pa3HbIM MPU3HaKam;

7) chOPMUPOBAHHOCTb YMEHMA OMUCbIBATb M Pa3IMYaTh U3YYEHHbIE K/1aCCbl OPraHUYECKUX
BELLECTB;
8) chOPMNPOBAHHOCTb YMEHWSA AENaTb BbIBOAbI, YMO3aKAOUEHMA U3 HAbtO-AeHUN,

XUMUYeCKUX 3aK0HOMepHOCTEI7I, NPOrH03npoBaTb CBOWCTBA Heunsy4yeHHbIX BeLllecTB Nno
adHaN0rmn Cc Usy4eHHbIMu;

9) chOPMUPOBAHHOCTb YMEHUSA CTPYKTYPUPOBATb U3YUYEHHbIM MaTepuan U XM-MUYECKYHo
nHpopmaLmIo, NOSyYaemMyto U3 PasHbIX UCTOYHUKOB;

10) chOpPMNPOBAHHOCTb COBCTBEHHOM MO3ULMKN MO OTHOLLEHWUIO K XMMUYECKOM
nHpopmaLum, NoJly4yaeMol U3 pasHbIX UCTOYHUKOB;

11)  c$dOpMMPOBAHHOCTb YMEHUS aHAIM3MPOBATb U OLLEHMBATb NOCNEACTBUSA
NPON3BOACTBEHHOW M BbITOBOM AeATENbHOCTU, CBA3AHHOW C NepepaboTKOM opra-HUYECKnx
BELLECTB;

12) oBnageHne oCHoOBaMu Hay4HOro mblilNneHUA, TEXHO/I0TUEN MCCﬂe,D,OBaTeﬂb-CKOVI n
I'IpOGKTHOl71 AEeATENbHOCTH,

13)  cpopmMpPOBaAHHOCTb YMEHWUS NPOBOAMUTL SKCMEPUMEHTbI Pa3HOM AMAAKTU-YECKOM
HanpaBAEHHOCTY;

14)  cpopmMpPOBaAHHOCTb YMEHMA OKa3bIiBaTb MEPBYIO MOMOLLb NPU OTPABAEHU-AX, OXKOraxX U
APYrux TpaBMax, CBA3aHHbIX C BeLLecTBaMn U NabopaTopHbiM 060-pya0BaHUEM.

MeTanpeameTHble pe3ynbTaTbl:

1) chOpPMMPOBAHHOCTb YMEHMA CTaBUTb LLeIM U HOBbIE 3343a4M B y4€Be M No-3HaBaTeIbHOM
LeATeNbHOCTY;
2) oBnaseHne NPUEmamm CaMoCTOATEIbHOTO NIAHUPOBAHUA NYTEN SOCTUNKEHUA LEeNu,

ymeHuA BbIbnpaTb 3pdeKTUBHbIE CNOCODbLI pelueHns y4ebHbIX M MO3HaBa—-Te/IbHbIX 334ay;

3) chOpPMMUPOBAHHOCTb YMEHWNA COOTHOCUTbL CBOU A,EMCTBMA C NAAaHUPYEMbIMU
pe3ynbTaTamu;
4) chOpPMMPOBAHHOCTb YMEHMA OCYLLECTBAATL KOHTPO/Ib B NPOLLECCE AOCTUNKE-HUA

pe3ynbTaTa, KOPPEKTUPOBATL CBOUN AENCTBUSA;

5) chOpPMMPOBAHHOCTb YMEHMA OLEHNBATL NPABUIbHOCTb BbINOAHEHWA Y4eb-HbiX 33434 U
COBCTBEHHbIE BO3MOMKHOCTU UX PELLEHUS;

6) cbOpMMUPOBAHHOCTb YMEHMA aHANN3MPOBaTb, KnaccudunumpoBaTb, 0606LaTh, BbIOMPATH
OCHOBAHWA N KPUTEPUN AN1A YCTAHOBAEHMA NPUYUHHO-CNIEACTBEHHbIX CBA3EM;

7) chOpMMPOBAHHOCTb YMEHUSA NpUobpeTaTb U NPUMEHATb HOBbIE 3HAHUA;

8) chOPMMPOBAHHOCTb YMEHMA CO34aBaTb NPOCTENLINE MOAENN, NUCMONb30BaTb CXEMbI,
TabAnubl, CUMBOJIbI ANA PELUEHUA Yy4eBHbIX M MO3HABaTe/IbHbIX 3a4aY;

9) oB/1ageHne Ha BbICOKOM YpPOBHE CMbIC/10BbIM YTEHNUEM HAYYHbIX TEKCTOB,



10) chopMnpPOBAHHOCTb YMeHUA 3PPEKTUBHO OPraHN30BbIBATb Y4eOHOE CO-TPYAHMYECTBO U
COBMECTHYIO A,eATeNIbHOCTb, PaboTaTb MHAMBMAYANBHO C Y4ETOM OBLLMX MHTEPECOB;

11)  cdOpMMPOBAHHOCTb YMEHUSA OCO3HAHHO UCMO/Ib30BaThb PeYeBble CPeACTBA B
COOTBETCTBMM C 33434aMM KOMMYHUKaUNW;

12) BbICOKWNIA YPOBEHb KOMMETEHTHOCTU B 06/1aCT ncnonb3oBaHusa UKT;
13) chOPMNPOBAHHOCTb IKOIOTUYECKOTO MbILLEHUS;

14) chOpPMUPOBAHHOCTb YMEHMUA NPUMEHATb B MO3HABaTe/IbHOM, KOMMYHMKa-TUBHOW U
COLMaNnbHOM NPaKTUKE 3HAHMA, MOlyYeHHble NPU U3YYeHUM NpegmeTa.

JINYHOCTHbIE pes3ynbTaThl:

1) chOPMMPOBAHHOCTb NONOKUTENBHOTO OTHOLLEHWUS K XMMUMK, YTO 06YCNOBAM-BaET
MOTUBALINIO K y4ebHOMN AeATeNnbHOCTU B BbiIbpaHHOM chepe;

2) chOPMMPOBAHHOCTb YMEHUS peLlaTb NPo6aeMbl MOMCKOBOrO U TBOPYECKOTO XapaKTepa;

3) chOPMMUPOBAHHOCTb YMEHUSA NPOBOAMTL CAMOAHA/IN3 U OCYLLLECTBAATb CAMO-KOHTPO/b U
CaMOOLLEHKY Ha OCHOBE KpUTepMeB YCNELIHOCTH;

4) cpOpPMMPOBAHHOCTb FOTOBHOCTU C/1Ie40BaTb HOPMam NPUPOAO- U 340POBbeE-
cbeperatowero nosegeHus;

5) chOpPMMPOBAHHOCTb NPOYHBIX HAaBbIKOB, HAaMPaBAEHHbIX Ha CaMOpPa3BUTHE Yepes
camoobpasoBaHue;

6) chOpPMMPOBAHHOCTb HAaBbIKOB NPOAB/IEHMA NO3HABAaTENbHOW MHULMATMBbI B y4ebHOM
CoTpyAHUYecTBe.

COAEPXMAHUE YYEBHOIO NPEAMETA
10 Knacc
Teopua XMMNYECKOTro CTPOEHUA OPraHUYEeCKUX CoeaUHEHUN.
Mprpona XMmn4eckunx ceasem

OpraHunyeckue BewecTsa. OpraHnyeckan xumus. CTaHOBNEHME OPraHNYECKOM XMMUM KaK
HayKu. Teopus XMMMUYECKOro CTPOeHUs BeLwecTB. YriepoaHblit ckenet. Usomepusa. M3omepbl.

CocTofiHMEe 9NeKTPOHOB B aTOMe. JHepreTuyeckne ypoBHU U NOAYPOBHU. DNeK-TPOHHbIe
opbuTanun. 5-9neKTpoHbl U P-3NeKTPOHbI. CNKH 3neKTpoHa. CnapeHHbIe 3N1EeKTPOHbI.
dneKTpoHHasa KoHdUrypaumsa. Fpaduyeckme aneKkTpoHHble Gopmynbl.

DNeKTPOHHaA NPMUPoLAa XMMUYECKUX CBA3EN, p-CBA3b M S-CBSA3b. MeToa BafieHT-HbIX CBA3EN.
Knaccuoumkayma opraHmyeckmx coeanHeHni. PyHKLMOHaAbHAA rpynna.
Yrnesogopogabl

MpeaenbHble yrneBogopoabl (ankaHbl). Bo3byKaEHHOE COCTOAHME aToOMa yrie-poaa.
Mbpnansaumna aToMHbIX opbuTanen. INeKTPOHHOE N NPOCTPAHCTBEHHOE CTPOEHUE a/IKaHOB.



Fomonoru. Fomosornyeckan pasHocTb. flomonornyeckuin pag. MexayHapoaHasa HOMEHKNaTypa
OpraHu4yecKkux sewects. M3omepua yrnepoagHoOro ckenera.

MeTaH. MNonyyeHne, CBOMCTBA N NPUMEHEHNE MeTaHa. Peakunmn 3ameLleHuns
(ranoreHnpoBaHue), AernapupoBaHua N N3SOMepu3aLnmM afkaHoB. LlenHble peak-uuu.
CBobogHble paanKanbl. lanoreHonpon3BoAHbIe aIkaHOB. LIMKnoanKaHbl.

KpaTHble cBA3u. HenpeaenbHble yrnesoaoposabl. AnkeHbl. CTpoeHne MmoaeKy, ro-moaorus,
HOMEHKANaTypa u nsomepusa. sp2-f’mbpuamnsaugma. 3teH (aTnneH). M13ome-pua nonoxeHus
ABOMHOW cBA3K. [pocTpaHCTBEHHaA nsomepus (ctepeonsomepms).

MonyyeHne n XMmmyecKkme CBOMCTBA a/IkeHOB. Peakumn npucoeanHeHns (rmapuposaHme,
rafioreHNpPoBaHune, rmapaTauma), OKUCAEHMA U MOAUMEPU3aLMMN anKeHOoB. MpaBuno
MapKOBHMKOBA. BbICOKOMO/IEKYNsipHble coeAnHeHUA. KauecT-BeHHble peaKkumm Ha ABONHYHO
CBA3b.

AnkaaueHsbl (aMeHoBble yrnesogopoabl). M1somepusa u HomeHKnatypa. AuBuHun (byTagmer-
1,3). 3onpeH (2-metunbyTtaamneH-1,3). ConpaxeéHHble ABOMHbIE cBA3U. MonyyeHune u
XMMUYECKMe CBOMCTBA a/IkaAMeHOoB. Peakumm npucoeanHeHnn (ra-N1oreHMpoBaHus)
nofMmepusaLmm anKkagueHos.

ANKUHbI. AueTuneH (3TuH) n ero romonorn. Msomepua 1 HomeHKnaTypa. MexKKnaccosas
nsomepms. sp-rmbpmuamnsauma. Xummyeckume cBOMCTBA a/IKMHOB. Peakuuun npucoegmHeHus,
OKMCNEHWNA N NONUMEPU3ALNMN aNIKUHOB.

ApeHbl (apomaTnyeckune yrnesogopoabl). M1somepusa u HomeHKnatypa. beHson. beHsonbHoe
KonbLo. Tonyon. M3omepusa 3amectutenen.

Xumunyeckme csoicTea 6eH301a 1 ero romosioros. Peakumm samelLeHuns (rano-reHMpoBaHue,
HUTPOBaHMWE), OKUCNEHMUA U NPUCOSMHEHNA apeHOB. MecTuumnabl. FeHeTUYecKan CBA3b apeHos
C APYrMMM YTNEBOAOPOLAMM.

MpupoaHbIe NCTOYHUKM YrneBoAopoaoB. MpupoaHbIv ra3. HedTb. MonyTHble HedTAHbIE rasbl.
KameHHbI yronb.

MNepepaboTka HedTU. MeperoHKka HedpTU. PEKTUPUKALMOHHAA KONOHHA. BeH-3UH. JTUTPOUH.
KepocuH. KpekuHr HepTenpoayKToB. TepMUYECKNIA U KaTaIMTU-HECKUIN KPEKUHTU. Nnponms.

chnopo,u,co,u,epma wmne opraHn4yecCckmne coeanHeHunA

Kuncnopogacopep:kawme opraHnyeckme coeanHeHma. O4HOATOMHbIe NpeaebHble CNUpTh.
®YHKLMOHaNbHaA rpynna cnMpToB. M3omepua U HOMeHKNaTypa cnup-ToB. MeTaHoN
(meTnnoBbIn cnnpT). 3TaHOA (3TMNOBLIN CNUPT). MepPBUYHbBINA, BTO—~PUYHbINA U TPETUYHbIA aTOMbI
yrnepopa. BogopoaHas cBasb.

MonyyeHne U XMMMUYeCKMe CBOMCTBA cnupToB. CnupToBoe bporkeHne. dPep—-MeHTbI.
BoaoopogHble cBasn. dusmnonornyeckoe Aencrteme metTaHoNa M 3TaHONA. ANKOTONU3M.

MHoroaTomHble CNUPTbl. ITUNEHTANKOAb. [ANLEPUH. XMMUYECKME CBOCTBA NpeaesibHbIX
MHOrFOaTOMHbIX CMMPTOB. KayecTBeHHasA peakuna Ha MHOrOAaTOMHble CNPTbI.

deHonbl. ApomaTnyeckne cnmpTbl. XMMMYeCcKne cBoiicTBa deHona. KauecT-BeHHana peakuma Ha
deHon.



KapboHunbHble coegnHeHns. KapboHunbHas rpynna. Anbgeruadas rpynna. Anbgernapl.
KeToHbl. MI3omepua n HomeHKNaTtypa.

MonyyeHne U XMMUYECKME CBOMCTBA anbAaerngos. Peakumm OKUCIEHUS U NPU-COeAUHEHNA
anbaernaos. KauecTBeHHble peakumu Ha anbaernabl.

KapboHosble Kncnotbl. KapbokcuabHas rpynna (KapboKkcorpynna). M3omepua n HomeHKnaTypa
Kapb60oHOBbIX KNCNOT. OA4HOOCHOBHbIE NpeaenbHble KapboHoBble KUCNOTbI. [lonyyeHne
OAHOOCHOBHbIX NpeAebHbIX KAPOOHOBBIX KUCNOT. XMMU-YECKME CBONCTBA OAHOOCHOBHbIX
npeaenbHbIX KAp6OHOBbIX KNCNOT. MypaBbMHaA KUCNOTA. YKCYCHaa KMCNoTa. ALeTaThbl.

CnokHble adpupbl. HomeHKknaTypa. MonyyeHne, XuMmMUYeCcKMe CBOMCTBA C/I0K—~HbIX 3QUPOB.
Peakuma stepudpurkaumnm. LLlenovyHon ruaponms cnoxKHoro apupa (omblieHue).

Hupbl. TBEpAble *KUpbl, }KUAKNE Knpbl. CUHTETUYECKME MOtOLME CPeaCcTBa.
Yrnesogbl. MoHocaxapuabl. [ntokosa. Ppykrosa. Onurocaxapuasl. Aucaxapu-abl. Caxaposa.

NMonucaxapuapl. Kpaxman. FnvkoreH. Peakuua nonmkoHaeHcaumm. KauectseH—HaA peakuma Ha
Kpaxman. Uennonosa. Auetnnuenntonosa. KJ'IaCCMd)MKaLI,VIFI BO—/1IOKOH.

A3oTcogepKalme opraHn4yeckne coegnHeHuUA

A3oTcoaepKalme opraHnyeckne coegnuHeHmna. AMmnHbl. AmMuHorpynna. AHuAuH. NonyyeHune u
XMMUYECKME CBOMCTBA aHUAUHA.

AMWHOKMUCNOTLI. I30mMepua n HomeHKNaTypa. bunonapHbin noH. NMentnaHaa (ammaHan) rpynna.
MentuaHaa (ammaHan) cBA3b. XMMUYECKME CBOMCTBA aMUHO-KMCAOT. Mentuabl. Monvnentnabl.
FNnumH.

Benku. CTpykTypa 6e1K0oBON MosieKy bl (NepBUYHAsA, BTOPUYHASA, TPETUYHASA, YETBEPTUYHASA).
Xumunyeckune ceoictea 6enKko.. [eHaTypaumsa U ruaponms 6enkos. LiBeTHble peakumm Ha 6enku.

A3oTcogeprKalme reTepounKkanyeckme coeanHermna. Mupnaun. Nuppon. NMupu-muamH. MypuH.
A30TUCTblEe OCHOBAHMA.

HyKl'IeMHOBbIe KNCNOThbI. HnyIeOTM,CI,bI. KOMI'IJ'IeMeHTaprIe a30TUCTble OCHOBaA—HWUA.
Xumuma v 340p0OBbeE YenoBEKa. cDa[:)MaKOJ'IOI'M‘-IECKai’l XUMUA.
Xumuma nonnmepos

Nonnmepsbl. CteneHb noanmepusaumn. MoHomep. CTpyKTypHOe 3BeHO. TepMo-naacTUyHbIe
nonumepsbl. CTepeoperynapHble noanmepsl. lMonmatuneH. Moaunpo-nuneH.
MonuteTpadTOpPITUNEH.

TepmopeaKTuBHble nonmmepbl. PeHonopopmanbaernaHble cmoabl. NaacTmac—col.
®deHonnactbl. AMMHoNANacTbl. [eHonnacTbl.

MpupogHbIN Kay4yyK. PesnHa. 260HUT.
CUHTETUYECKME KAYUYKM.

CuHTeTUYeCcKne BONIOKHA. KanpoH. JlascaH.



11 Knacc
TeopeTnyeckne OCHOBbI XMMUN

BarkHelwmne XMMmmnyeckme NoOHATUA U 3aKOHbl. XMUMUYECKUI 3/1eMEHT. ATOM—HbI1 HOMEp.
Maccosoe uncno. Hyknmabl. Pagnonyknngbl. M3otonsi.

3aKOH COXpPaHeHUs MacChl BELWECTB. 3aKOH COXPaHEHMA M NpeBpaLLeHuns sHep-run. JedekT
Maccbl.

Mepunogmyecknin 3aKoH. dNEKTPOHHaA KoHPUrypauma. Npaduryeckana anek-TpoHHasa popmyna.
PacnpeneneHune sneKTpoOHOB B aTOMax 3/16MEHTOB Masibix U 6onbwnx nepnonos, 5-, p-, d- u f-
anemeHTbl. JTaHTaHoMApbl. AKTUHOMADbI. MICKYC~CTBEHHO NO/ly4E€HHble 31eMeHTbl. BaneHTHOCTb.
BaneHTHble BO3MOXKHOCTM aTOMOB. BogopoaHble coeanHeHus.

CTpoeHue BeulecTBa. MoHHas cBA3b. KoBaneHTHan (NonspHaa U HenonAapHas) cBA3b.
dneKkTpoHHaa dopmyna. MeTannumuyeckas ceasb. BogopoaHas cBasb.

Mbpunansaumnsa aToMmHbIX opbuTtanen.
Kpuctannbl: aTOMHblE, MOJIEKYNIAPHbIE, MIOHHbIE, METANIIMYECKUE. DNIEMEHTAP—~HanA AYeiKa.

Nonnmopodusm. NonnmopdHbie mogmndukaumnm. Annotponua. M13omepua. Nlo-monorums.
XMMUYECKUI CUHTES.

Xvmuueckue peakumn. OKMCANTENBHO-BOCCTaHOBUTEIbHbIE PeaKUMUK. Peakunmn pasiosKeHus,
COeANHEHMs, 3amelLleHMA, 0bMeHa. IK30TepMUYECKUE U SHA0TEP-MUYECKME PEAKLMUM.
Ob6paTMmble n HeobpaTUMble peakumnn. Tennosoi addeKT peakumu. 3akoH lecca.
Tepmoxumuyeckune ypasHeHus. TennoTta obpasoBaHuA. TenaoTta cropaHus.

CKOPOCTb XMMMYECKOI peaKLmn. AKTUBUMPOBAHHbIN KOMMAEKC. 3aKOH AeMCT-BYIOLLMX Macc.
KnHeTMyeckoe ypaBHEHWE peaKkLmu.

KaTanus. Katanusatop. MHriMOGUTOP. FOMOreHHbIN 1 reTeporeHHbli Katanuns. Katanmtnyeckme
peaKkuumu.

Xumunyeckoe pasHosecue. MpuHumn JSle Watenve.

PacTtBopbl. lMcnepcHble cuctembl. Pacteopsbl. FpyboamcnepcHble cuctemsl (CycneHsmm u
amynibcum). KonnongHole pactsopbl (301u). Asposonu.

Cnocobbl BbIpaXKeHUs KOHLEHTPALMM pacTBOpPoB. MonspHaa KOHLEHTpauus (MONSPHOCTD).

DNEeKTPONTbI. INEKTPOoANTHUYECcKasa anccoymauma. CreneHb guccoumaummn. KoHcTaHTa
anccounaumn. BogopoaHblit noKasatenb. Peakunm MoOHHOro obmeHa.

MMAPONN3 OPraHUYECKMX BeLWecTB. MMaponns conen.

DNEeKTPOXMMMYECKME peakUnmn. FanbBaHUYECKUIA 3neMeHT. IneKTpoapl. AHoa. KaTtog,
AKKyMynaTop. TON/MBHbINA 3NEMEHT. DNEKTPOXMMMUS.

Pag cTaHAapTHbIX 9N1EeKTPOAHbIX NoTeHuManoB. CTaHAapTHble ycnoBus. CTaH-g4apTHbIN
BOAOPOAHbIN 31EeKTpOA4,.

Koppo3ua meTannos. XMMMUYECKasa U 3N1EKTPOXMMUYECKAs KOppo3us.



DNeKTPONN3. DNEKTPOAU3 BOAHbLIX PaCTBOPOB. DNEKTPOIM3 PacniaBos.
HeopraHuyeckasa xmumus

MeTannbl. Cnocobbl nonyyeHma meTannos. JIErkue n Taxkénble metannsl. Jler-konnaskue u
Tyronnaskue metansbl. Metannndeckue anemeHtbl A- n b-rpynn. Megb. LUMHK. TuTaH. Xpom.
eneso. Hukenb. MNnatuHa.

Cnnasbl. flernpytowme nobasku. YépHble meTannbl. LipeTHble meTannbl. YyryH. CTanb.
JlernpoBaHHbIe CTanu.

OKcuAabl M TMAPOKCUMAbI METANNOB.

HemeTannbl. MpocTbie BewecTsa — HemeTabl. Yrnepoa. KpemHuii. Asot. Pocdop. Kucnopoa.
Cepa. d1op. Xnop.

KncnotHble okemabl. Kncnopoacoaeprkawme kucnotbl. CepHaa KMcnota. A3oT-HadA KMCNoTa.
BopopoaHble coegnHEHUA HEMETANNOB.

FeHeTn4ecKan cBA3b HEOPraHUYECKMX U OPTraHUYECKUX BELLLECTB.

XUMUA U }KU3Hb

Xrmunyeckas NPOMbILLNEHHOCTb. XMMUYECKasa TEXHOOTUA.

XMMUKO-TEXHO/IOrMYECKME NPUHLMUMbI MPOMbILLNEHHOTO NONYYEeHUA MeTannoB. YépHasn
meTannyprus. NponssoacTso YyryHa. lomeHHan neyb. Arnomepauus. NponsBoacTBo CTanu.
KucnopoaHsbiii KoHBepTep. besoTxogHoe NpoM3BOACTBO.

Xumus B 6bITy. MpoayKTbl NUTaHMA. BbiToBas xumua. OTaeNoYHble MaTepua-bl.
JlekapcTBeHHble npenapatbl. IKONOrMYECKUIA MOHUTOPUHT. MpeaenbHo Aony-CTUMbIe
KOHUEHTpaLuW.

NNAHUPYEMBIE PE3Y/IbTATblI OBY4YEHUA

B pe3synbrate usyyeHuma yuebHoro npegmeta «XmMma» Ha ypoBHe cpeaHero ob-uiero
06pa3oBaHMA Ha 6a30BOM YPOBHE BbINMYCKHUK HAYyYMTCA:

— PACKpbIBaTb HAa NPUMeEpPax Poab XMMUKN B GOPMUPOBAHUM COBPEMEHHOMN Ha-y4YHOM
KapTUHbI MMPA W B MPAKTUYECKOM AeATENIbHOCTM YE/I0BEKA;

— AOEMOHCTPUPOBATb HAa NPUMEPAX B3aMMOCBA3b MeXay XUMUEN U APpyrmmun
€CTECTBEHHbIMU HAayKaMM,

— PaCcKpbIBaTb HAa NPUMEPAX NONOKEHUA TEOPUN XMMUYECKOTO CTpoeHMA A. M. ByTneposa;

— NOHUMaTb GU3NYECKUI CMbICN Nepuoanyeckoro 3akoHa [l. . MeHaenee-Ba v Ha ero
OCHOBE 06BACHATL 3aBUCUMOCTb CBOMCTB XMMMUYECKUX 3/IEMEHTOB 1 06Pa30BaHHbIX MU
BELLECTB OT 3/IEKTPOHHOTO CTPOEHNS aTOMOB;

— 06BACHATb NPUYMHBI MHOr006pa3mMA BELECTB HA OCHOBE 00OLWMX NpeacTaB-A1eHnn 06 nx
COCTaBe U CTPOEHUY;

— NPUMEHATb NPaBMAA CUCTEMATUYECKOM MEXAYHAPOAHOM HOMEHKNATYPbl KaK CpeacTBa
Pa3NNYEHNA N UAEHTUDUKALUM BELLECTB MO UX COCTaBY U CTPOEHMIO;



— COCTaBNATb MOJIEKYNAPHbIE U CTPYKTYPHbIe GOPMY /bl OPraHUYECKNX BELLECTB KaK
HocuTenen nHpopmauum o CTPOEHUM BELLLEeCTBA, ero CBOMCTBAX U NPUHAA-/IEKHOCTU K
onpeaenéHHoOMy Knaccy coeauHeHui;

— XapaKTepM30BaTb OPraHMYecKmne BeLecTBa No CocTaBy, CTPOEHMIO U CBOM-CTBAM,
yCTaHaB/AMBaATb NPUYMHHO-CNEACTBEHHbIE CBA3U MEXKAY AaHHbIMU XapaKTe-pUCTUKaMM
BELLEeCTBa;

— NPUBOAUTL NPUMEPbI XMMUYECKUX PEAKLMIA, PACKPbIBAIOLLMX XapaKTepHble CBOMCTBA
TUMWYHDBIX NPeACTaBUTENEel KNACcCOB OPraHNYeCKMX BELLECTB, C LLe/Ibio UX UAEHTUPUKALMK U
06bACHEHMA 061aCcTM NPUMEHEHUS;

— NPOrHO3MPOBaTb BO3MOKHOCTb MPOTEKAHUA XMMUYECKMX PEAKLIMIM Ha OCHOBE 3HaHWM O
TMMNaxX XMMUYECKOWN CBA3U B MOJIEKY1aX PEareHToB U UX PEAKLIMOHHOM cnocobHoCTY;

— MCNONb30BaTb 3HAHMA O COCTAaBE, CTPOEHUM U XMMMUYECKUX CBOMCTBAX BE-LLECTB A8 UX
6e30MacHOro NPMMeEHeHMA B NPAKTUYECKOM AeATeIbHOCTH;

— NPUBOAMUTL NPUMEPbI NPAKTUYECKOTO UCNOb30BaHUA NPOAYKTOB NepepaboT-Ku HedTH
M NPUPOAHOTO ra3a, BbICOKOMONEKYNSAPHbIX COEANHEHWUI (MONNITUNEHA, CUHTETUYECKOTO
Kay4yKa, aL,eTaTHOro BO/IOKHa);

— NPOBOAUTL OMNbITbl MO PACNO3HABAHUIO OPraHUYECKMX BELLECTB (FMLEepPUHA, YKCYCHOM
KMCNOTbI, HEMpPeAeNnbHbIX XKMPOB, FNOKO3bl, Kpaxmana, 6enKoB) B COCTa~Be NULLEBbIX
NPOAYKTOB M KOCMETUYECKUX CPEACTB;

— BNaAETb NpaBMAamm u npuémammn 6esonacHom paboTbl C XMMMUYECKUMM BE-LLECTBAMU U
NnabopaTopHbim 060pyAOBaHMNEM;

— YCTaHaB/IMBATb 3aBUCUMOCTb CKOPOCTHU XMMUYECKOM peakunn n cmeweHmna XuMmn4eckoro
paBHOBECUA OT PA3/TINYHDbIX d)aKTOpOB C uenblo onpegeneHna onTtn-masibHbix ycnosmﬁ
NPOTEKAHNA XUMNYECKUNX NPOLLECCOB;

— npneoanTb NpUMepbI TM4pPoan3a conen s I'IOBCQAHeBHOﬁ KU3HUN 4YeNoBEKa,

— npneoanTb NpUMepPbl OKUCTNTENIbHO-BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ B npupo-4e,
npon3BoAaCTBEHHbIX NpouecCax U KNU3HeJEeEATE/NNbHOCTN OPraHNU3MOB,

— npneoaAnUTb NPUMEPbI XUMUNYECKUX peaKLI,MVI, pacCKpbiBatOWUX O6LLI,VIe XUMUN-4eCKkune
CBOICTBA NPOCTbIX BEWECTB — METANN/IOB U HEMETANINOB,

— NPOBOAMTL PACYETbI HA HAXOXKAEHME MOJIEKYNAPHOW GOPMY bl YIIeBOA0POAa NO
NPOAYKTaM CropaHMaA M No ero OTHOCUTENIbHOM NJIOTHOCTU M MACCOBbIM A0/IAM 3/IEMEHTOB,
BXOAALLMX B €ro COCTaB;

— BNageTb npaBmaammn 6es3onacHoro obpaleHna ¢ e 4KUMU, TOPHOYUMM N TOK-CUYHBIMU
BELLECTBAMMU, CPeacTBaMm HbITOBON XUMUU;

— OCYLLECTB/IATb MOMCK XMMUNYECKOM MHPOPMALIMKM NO HA3BaHUAM, MAEHTUDM-KaTopaMm,
CTPYKTYPHbIM POpMy/Ilam BELLECTB;

— KPUTUYECKM OLLEHMBATb U MHTEPNPETUPOBATb XMMUYECKYI0 MHOPMALUIO,
COAEpKaLLyoCs B COODLLEHNAX CPEACTB MAacCOBON MHbOPMALMK, pecypcax MH-TepHeTa,



Hay4YHO-NONYAAPHbIX CTAaTbAX, C TOYKM 3PEHNA €CTECTBEHHO-HAYYHOM KOPPEKTHOCTU B LeNAX
BbIAIBNIEHUA OLWMOOYHbIX CYKAEHUIA U POPMUPOBAHNA COH-CTBEHHON NO3ULUK;

- npeacrtaBaATb NyTH pelleHunA rnobanbHbIX I‘IpOﬁl’IGM, cToAWMX nepen 4eno-se4eCtsom
(3K0}10FM‘-IECKVIX, dHepreTn4eckumx, CblprBbIX), M POsib XMMUKN B pelie-H1Un1 aTux ﬂpO6l’IEM.

BbII'IyCKHVIK NnonyvynT BO3MOXKHOCTb Hay4YUTbCA:

- UANOCTPUPOBATbL NpUMepamMmn CtTaHoB/1IeHUE U 3BONHOLUUNIO OpFaHMHECKOVI XU-MUU KaK
HaYKW Ha Pa3/ZINYHbIX NCTOPUYECKUX 3TanaxX eé Pa3BUTUA,

— MCNoNb30BaTb METOA bl HAYYHOIo NO3HAHWMA NPU BbIMOJIHEHUWN MPOEKTOB U yl-IEGHO-
ncecnenoBaTeNnbCkMX 3agay no U3y4eHUto CBOVICTB, cnocobos noay4yeHnA U pacno3HaBaHUA
OopraHN4YeCKunx BeLlecTs,

— 0bOBACHATL NPUPOAY U CNOCobbl 06Pa30BaHNA XMMNYECKOM CBA3U: KOBAJIEHT-HOM
(nonsipHOI, HENONAPHOW), MIOHHOW, MeTaN/INYEeCKON, BOAOPOAHOMN — C LeNbio onpeaesieHuns
XUMMUYECKON aKTUBHOCTU BELLLECTB;

- YCTaHaB/1IMBATb reHETUYECKYIO CBA3b MeXAYy KNnaCCamMh OpraHN4YeCKkunx se-wecrts gnA
060CcHOBaHUA I'IpMHLI,MI'IMal'IbHOIZ BO3MOXHOCTUN NONTyHEHUNA OpPraHnUYe-CKnUX COG,D,VIHGHVIVI
3a43aHHOr0 COCTaBa U CTPOEHUA,

— yCTaHaB/AMBATb B3aMMOCBA3N MeKay GaKTamMu U Teopuein, NPUYMHON U cnea-CTBUEM
npv aHanuse NpPobaeMHbIX CUTyauuii 1 060CHOBAHUM NPUHUMAEMbIX pe-LIEHU Ha OCHOBE
XMMUYECKMX 3HAHUA.

NCNO/Ib30BAHME 340POBbECEEPErAIOLLIMX TEXHOIOTUM

CornacHo TpeboBaHMAM, NPeabABAAEMbIM K YPOKY C KOMMNIEKCOM 340poBbecbeperatoumx
TEXHO/I0TMIA, He0bX0ANMO:

1. NobumBaTbCA paLMOHANbHOM NNOTHOCTM YPOKa.

2.B copeprkaTenbHYO 4acTb YPOKA BK/OYAOTCA BOMPOCHI, cnocobcTeytowme GopmmpoBaHmto
y 06y4aloLWMXCA NOHATMA «34,0PO0BbIA 06Pa3 KM3HM» U NOTPEBHOCTEN B HEM.

3.Konunyectso B1MAa0B y4ebHON AeATENbHOCTM B CpeaHeM OT 5 40 7, cMeHa KOTOopbIX
OCyLLeCTBNAETCA yepes Kaxable 7-10 muH.

4.0na pa3BnUTNA MOTUBALMUN NCNO/Ib3YIOTCA pa3Hoo6pa3Hb|e neagarornyeckmne TeXxHON0rmu,
pa3suBaoliMe NamaTb, TOrTMY4ECKOE N KPUTUYECKOE MblllIEHNE.

5.0cylWecTBAATb MHANBUAYANbHbIN NOAX0A K YYaLWMMCA C YH4ETOM IMYHOCTHbIX BO3MOXHOCTEN,
MCMONb3YIO NPUEMbI, NOBbILLAKOLLME CAMOOLLEHKY .

6.Ha c ypokax cosgaetca 61aronpuATHbIN NCUXOAOMMYECKUIA KNMMAT U 06A3aTeNbHO CUTyauumn
ycnexa v 3MOLUMOHA/IbHbIE Pa3pALKM, T.K. pe3ynbTaT 1tboro Tpyaa, a 0cC0O6eHHO YMCTBEHHOTO,

3aBUCKUT OT HACTPOEHMUSA, OT MCUXONOFMYECKOTO KNMMaTa — B He06porKkenaTeibHOM 06CTaHOBKe
YyTOM/JIEHME HacTynaeT bbicTpee;



7.0n5 yBennyeHuma pabotocnocobHOCTM M NOAABAEHMA YTOMAAEMOCTM BKIKOYAOTCA B YPOK
GU3KYNBTMUHYTKU. (Kak NpaBuno, Ha 20-oi 1 35-0 MUHYTax YPOKa), A/INTENbHOCTbIO - 1 MUH.,
cocToALme M3 3-X Nerknx ynpa>kKHeHnn ¢ 3-4 NOBTOPEHUAMM KaxKA0ro

B npakTuke yuebHOM AeaTenbHOCTM UCMONb3YIOTCA 340poBbecbeperatolmne TeXHON0MMN:

. MO CHATMIO YTOMIIEHUA 3PEHUA - «T/1a3Han TMMHACTUKa» (peKkomeHa0BaHa
MwuHUcTepcTBOM 3a4paBooxpaHeHua CapaToBckoi obnactu).

. no NPodUNaKTUKE HapYyLLIEHNI ONOPHO - ABUraTeIbHOM cuctemsl. Llenb gaHHoOM
TEXHO/IOTUM - CHATME YTOMIIEHMA MbILLL, NPOPUNAKTUKA CKONMO30B, NponeaeBTUKa
NPaBUIbHOM OCaHKM.

o nposeaeHne AMHAMMYECKUX Nays, BeJeHUe YPOKa B PeKUME NOCTOAHHO MEHAIOLLIUXCA
BMAO0B AeATeNbHOCTU (Yepe3 5-10 MUHYT).

. Mcnonb3oBaHMe BO3MOXKHOCTEM COAEPKAHMUA TEMbI, YPOKa C NO3MLUN 340P0BbE
cbepexkeHus.

. PaumoHanbHoOe pacnpeaeneHune y4ebHOM Harpy3Ky Ha PasMYHbIX 3Tanax ypoka

UTOrOBOMN ATTECTALUEN

. CNYXKWUT rol0BasA OLLEHKA YYallerocs, ABNAOLWAACA CPeAHUM NoKasaTeNeM YeTBEPTHbIX
OLLEHOK.

YYEBHO-METOAMNYECKOE OBECMNEYEHUE

YMK:

o Xumusa. 10 knacc. basosbii ypoBeHb . ABTop(bl): Pyasutucl. E., PenbamaH ®. . J/IuHus
YMK: YMKT. E. Pyasutuc, 10 kn., Usgatenbctso «lpoceeweHne», 2020 rog,

o Xumusa. 11 knacc. basosbii ypoBeHb . ABTOop(bl): PyasutucI. E., Penbaman ®. . InHmA
YMK: YMKT. E. Pyasutuc, 11 kn., Usgatenbctso «lpoceeweHne», 2020 rog,

MeTtoanyeckune nocobua ana yuntens:

e Ad aHacbeBa M. H. Xumua. MNMpmumepHble paboune nporpammel. MpegmeTHaa ANHUS
y4yebHuKkos I'. E. Pyasutuca, ®. I. denpgmana. 10—11 knacchbl : yueb. nocobue gna
oblieobpa3oBat. opraHM3aumit : 6a3osbiit ypoBeHb / M. H. ApaHacbeBa. — 4-e n3g. — M. :
MpoceeweHune, 2021

¢ A .E.HacoHoBa Xumusa B Tabamuax 8 — 11 knacc. CnpaBo4yHoe nocobue — M. lpoda, 2017



Megunapecypcol:

MaTtepuanbl caiiToB:

EavHana konnekuma umdposbix 06pa3oBaTesbHbIX PECYPCOB —
http://school-collection.edu.ru/catalog/pupil/?subject=31
«Xumua 8 — 11 knacc. BupTtyanoHas nabopaTtopmsa»

1C: Xumuna penetutop

ABTOpPCKME npe3eHTauumn, paew-aHumaumm

ONA 3SAMETOK
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