MUHUCTEPCTBO IMNPOCBEIEHUSA POCCUHUCKON ®EJEPALIUA

MuHucTepcTBO 00pa30BaHUA M HAYKH AJITAlICKOI0 Kpas

KOMHUTET 10 00pa30BaHUI0 AJIMMHUCTPALMH MYHHIMIIAIBHOIO OKPYIra
YapelcKkuil paioH AJITAlCKOr0 Kpas

MBOY "Kpacnonapruszanckasa COII"

PACCMOTPEHO COIrMACOBAHO YTBEPXAEHO
LLIMO 3aMecTUTeNb AMPeKTopa  AWPEKTOpP LUKO/bI
no YP
[Homep npukasa] ot 3axapos [.B.
«30__08 2024r. Motanos C.A. [Mpunka3 Ne3 oT «30» 08
oT «30» 08 2024 . 2024 .
MognuncaHo
LndpPOBON NOAMUCDHIO:
3axapos [.B.

AxantupoBaHHas pado4yasi mporpaMmma
yueOHOro npeaMera « XMMHA»
IS 00YYAKOIIMXCS € 3aePKKOI ICUXUYECKOr0 pa3BuTus (BapuaHT 7.2)

Kpacusbiii I[TapTusan 2024



HOACHUTEJIbHAS 3AIIMCKA

Ilpu pa3paGoTke aganTUPOBAHHOWH pado4yeill NpPorpaMMbl MO y4eOHOMY
npeamery «Xumus» 8-9 s Bapuanta 7.2 YUYMTBHIBAJIMCH CJIeYyIONIHE
HOPMAaTHBHO-IIPABOBLIC TOKYMEHTDI:

1. denepanbHbIi 3aKOH 0T 29.12.2012 Ne 273-$3 «O6 06pa3oBaHMM B POCCHINCKOi
denepaynm».

2. ®efepanbHblil 3aKOH 0T 19.12.2023 No 618-P3 «O BHECEHWUW U3MEHEHWI B

depnepanbHbIv 3aKoH «O6 06pa3oBaHUK B Poccuiickoin deaepaumm».

3. ®efepanbHblit 3aKoH 0T 04.08.2023 No 479-d3 «O BHECEHWUW U3MEHEHWI B

®epepasibHbIv 3aKOH «O6 06pa3oBaHMK B PoccuiAickoin depepaunm».

4. Mpuka3z MuHucTepcTBa NpocseLleHns Poccuiickoin depepaunn ot 24.11.2022
No 1025 «O6 yTBepXaeHuMM (heaepasbHON afanTUPOBaHHON 06pa30BaTe/IbHOW
nporpamMmbl  OCHOBHOIO  00uWlero ob6pasoBaHud  Anda  obydvarolmxca C
OrpaHvyeHHbIMU BO3MOXKHOCTAMMW 300POBbA».

5. lNpukas MwuHnpoceeweHna Poccum ot 01.02.2024 Ne 67 «O BHeceHUM
M3MEHEHWI B HeKOoTopble Mpukasbl MuHNpocBeweHnss Poccuu, Kacarouimecs
(hefepasibHbIX afanTUPOBaHHbLIX 06pa3oBaTe/IbHbIX MPOrpaMm»».

6.Mpuka3 MuHnpocseleHna Poccun oT 19.03.2024 N 171 "O BHeceHuu
M3MEHEHUA B HEKOTOpble MpuKasbl MUWHUCTEPCTBA MPOCBELLEHUS POCCUINCKOMN
defepaumy, KacaroLmecs gefepaibHbIX 06pa3oBaTe/lbHbIX MPOrpaMm HavaibHOro
obLlero o6pas3oBaHWA, OCHOBHOrO 00Llero o6pa3oBaHUS M CPefHEro oobulero
obpazoBaHua" (3apernctpmposaHo B MuHtocte Poccum 11.04.2024 N 77830)

7. MocTaHoBNEHWe TNaBHOrO rocyaapCTBEHHOrO CaHMTapHOro Bpava POCCUIACKON
depepauymm ot 28.09.2020 Ne 28 «O6 yTBEpXAeHWUW caHUTapHbIX npasun Crl
2.4.3648-20 «CaHMTapHO-3NNLEMUONOrNYeCKMe TpeboBaHUA K OpraHu3aumsm
BOCMUTaHUSA 1 00yYeHUs, OTAbIXa U 0340POB/IEHNA AETEN 1 MONOAEXM» (BMECTE C
«CIM 2.4.3648-20. CaHUTapHble NpaBuna...»).

8. MNocTtaHoBNeHMe [TNaBHOro rocyapcTBEHHOr0 CaHMTApHOro Bpaya Poccuinckoi
Pepnepauny ot 28 aHBapsa 2021 r. Ne 2 «O6 yTBepXAEHUN CAaHUTAPHBLIX NPasui un
Hopm CaHlnH 1.2.3685-21 «l'MrmeHn4eckme HopmMaTuBbl U TpeboBaHUA K
obecneyeHnto 6e3onacHocT M (MnKn) 6e3BPefHOCTU AN 4YenioBeka (HaKTopoB
cpefbl 06UTaHUA».

9. MNMpuka3z MuHnpoceeweHus Poccum ot 21.09.2022 Ne 858 «O6 yTBepXAeHUM
(befilepaibHOrO  MepevyHs  Y4YebHUKOB, AONYLUEHHBLIX K WUCMOMb30BaAHUIO  MpU
peasizauun  MMEKLMX rOoCYAapCTBEHHYIO aKKpeauTaumio 06pa3oBaTe/ibHbIX
nporpamMm HayajsibHOro o6ulero, OCHOBHOro o6uiero, cpeaHero o6uiero
06pa3oBaHuA opraHusaumamu, OCYLLIeCTBNAKOLWNMM 06pasoBaresibHyt0
[eATeNlbHOCTb U YCTaHOBNEHNA NPeAebHOro CPOKa UCNob30BaHMA UCK/THOUYEHHbIX
YUYEOHNKOB».

10. lMpukas MwuHnpoceeweHna Poccum ot 21.02.2024 Nell9 «O BHeceHWUM
M3MeHEHU B npunoxeHns Ne 1 n Ne 2 K Mpukasy MuHnpoceeweHns Poccun ot
21.092022 Ne 858 O6 yTBep>kaeHUn PI1Y, AonyLweHHbIX K UCNONb30BaHUIO Npwu



peanusaumMnm UMEKLWMUX rocyAapCTBEHHYHO aKKpeauTauuo 06pa3oBaTe/ibHbIX
nporpamMm HayajJibHOro 06Llero, OCHOBHOrO 0O6LLlero, CcpegHero o6Lero

06pa3oBaHus opraHusauusamu, OCYLLLeCTB/AOLLMMU obpa3oBatefibHyt0
[eATeNIbHOCTb W YCTaHOB/IEHWSA NPeAeNbHOro CPOKa NUCMob30BaHUA UCKMHOYEHHbIX
YUYEOHUKOB.

11. lMpukas3  MwuHuCTepcTBa  npocsBeweHns  Poccuiickoin — dPepepaumm
oT 21.05.2024 Ne 347 "O BHeCeHUWM W3MeHeHWn B npukas MwuHUCTepCTBa
npocseLleHns Poccuiickoin degepauum ot 21 ceHTabpa 2022 r. Ne 858 "O6
YTBEPXAEHUU (PefepasibHOro nepeyHs y4ebHMKOB, AONYLLEHHbIX K UCMO0/Ib30BAHUIO
npu peasnsaumy UMeRLLNX rocyAapCTBEHHYHO akKpeauTauuio 06pas3oBaTe/ibHbIX
nporpamMm HayajJibHOro o06Llero, OCHOBHOro o6ulero, cpegHero ob6uiero
06pasoBaHus opraHusaumamu, OCYLLLECTBNAOLLNMN 06pasoBaTesibHyI0
[eATeNbHOCTb, M YCTAHOBNEHNS NPefebHOr0 CPoKa NCMoNb30BaHNA UCKIHOUYEHHbIX
y4eOHMKOB"

(3aperunctpuposaH 21.06.2024 Ne 78626)

12.  MMpukas  MwuHnpoceBeweHns  Poccum ot 18.07.2024 Ne 499
"O6 yTBepXKAEHMM (hefepasibHOro rMepeyvHss 3MeKTPOHHbIX 06pa3oBaTe/bHbIX
PECypCcOB, [OOMYLIEeHHbIX K WCMNONb30BaHWIO NpU  peasnsauum  UMEHLMX
rOCYLApCTBEHHYO aKKpeauTauuio 06pas3oBaTesibHbIX MpPorpaMM  HayvasbHOro
06LLero, 0OCHOBHOro 06Lero, cpeaHero obLLero obpasosaHms” (3apernucTpmMpoBaHo
B MuHiocTe PO 16.08.2024 Ne 79172)

13. MeTogMyeckue  pekoMeHpaumm  no  06ecrneyeHWd  CaHWUTapHO-
ANUAEMMNONOTMYECKNX TPeboBaHWUIA NMpy peannsaumm 06pasoBaTe/lbHbIX MPorpamm
C NPVMEHEHNEM 3/1EKTPOHHOTO 00YyYeHUs M AWCTAHUMOHHBIX 06pa3oBaTe/bHbIX
TexHonornin (MP 2.4.0330-23 ytB. 29.08.2023 pykosoauTenem denepanibHOi
CNy>X6bl MO HaA30py B cdepe 3allMTbl NpaB MOTpeduTener n 6Gnaronony4ms
yenioBeKa, ['naBHbIM caHMTapHbIM BpayoM P® A.HO. MNonosoit).

14. ApanTupoBaHHas OCHOBHas 0bpa3oBaTe/ibHas nmporpaMmMa OCHOBHOMO 06Liero
0bpa3oBaHuA

IIcuxosoro-nexarorudeckre 0COOEHHOCTH 00YyHYAKOIHUXCS € 3aIePKKOM

NCUXMYECKOI0 PA3BUTHS HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

AOOIN 000 pana oby4vatowmxeca ¢ 3P yunTbiBaeT BO3pacTHble WU
MCUXONOrMYecKne OCOBEHHOCTM O00y4aroLWMXCA C  3afepXXKOM MCUXMYECKOTrO
pasBUTUA.

Obwumn  ans  Bcex obyvawowmxea ¢ 3MP  aBnAlTCA  TPYAHOCTH
MPOU3BO/ILHON CaMOoperynsaunm, 3aMefeHHbIn TeMn Y HepPaBHOMEPHOE KayecTBO
CTaHOB/IEHUSA BbICLUMX NMCUXMYECKUX (DYHKLUMIA, MOTUBALMOHHBIX U KOTHUTUBHbIX
COCTaB/IAOLWMX MO3HABATENIbHON  [eATeNlbHOCTU.  [NA  3HaYMTeNbHOM  YacTu
obyvatowmxca ¢ 3MP TunuyeH OeUUMAT He TOMNbKO MO3HaBaTe/lbHbIX, HO W
couMa/ibHO-NEPLENTUBHBIX UM KOMMYHUKATUBHBLIX  CMOCOOHOCTEN, HepeaKo



COMPSYKEHHbIN € npobneMaMn MOBEAEHUA U 3MOLMOHA/IbHON Perynaumum, yto B
COBOKYMHOCTU 3aTPYAHSAET NX NPOAYKTUBHOE B3aUMOLECTBUE C OKPYXKaOLNMU.

C nepexogoM OT COBMECTHbIX YYeOGHbIX [eiCTBMIA MOL PYKOBOACTBOM
yumnTens (xapakTepHbIX A/ Ha4yaslbHOW LUKO/bl) K CAMOCTOSATE/IbHLIM (Ha YPOBHE
OCHOBHOM LWKOMbI) K obyvatowemyca ¢ 3IMP  HaumMHatOT NpeabaBIsTLCA
Tpeb0oBaHUS CaMOCTOATE/IbHOrO MO3HABATE/IbHOr0 MOWCKA, MOCTaHOBKM YYeOHbIX
Llened, OCBOEHWA W CaMOCTOSATE/IbHOrO OCYLLECTB/IEHNS  KOHTPO/IbHBIX U
OLEHOYHbIX [AENCTBUM, MPOSBMAEHWUS WHULUMATMBLI B OpraHusauuy y4ebHOro
coTpyaHu4yecTBa. 0 Mepe B3pOC/EHNS Y MOAPOCTKA MPOUCXOAAT KayeCTBEHHOE
npeobpa3oBaHMe Y4YeOHbIX AENCTBUA MOAENNPOBAHUS, KOHTPONSA, OLEHKU W
nepexof K pPasBUTUIO CMOCOBHOCTU MNPOEKTUPOBAHUA COBCTBEHHON Y4e6HOM
[eATeNbHOCTA M NOCTPOEHUIO YKU3HEHHBIX M/1aHOB BO BPEMEHHoI MepcrneKTyBe.
XapaKTepHOi OCOGEHHOCTbIO MOAPOCTKOBOro nepuofa CTaHOBMTCA pas3BUTME
thopm MOHATUIHOIO MbILLINIEHWS, YCNOXHAOTCA NCMo/b3yemble
KOMMYHWKaTMBHbIE CPeLCTBa M CNOCoObl OpraHm3auumn y4ebHoro CoTpyaHNYecTsa
B OTHOLUEHUAX C YYMTENAMU U CBEPCTHUKaMU. AKLEHT B KOMMYHMWKATVBHOW
[EATENIbHOCTM CMELLaeTcd Ha MEeX/IUYHOCTHOe OOLLEeHMe CO CBEPCTHUKaMW,
KOTOpoe npuobpetaeT Ana obyyarowerocs MoApoCTKOBOro Bo3pacTa 0Cco6YyHo
3HAYMMOCTb. B /IMYHOCTHOM  pasBUTUM  MPOUCXOAAT  MHOMOYUCNEHHbIE
KayeCTBEHHble W3MEHEHUA MPEXHUX WMHTEPECOB W CKIOHHOCTEW, KayeCTBEHHO
N3MEHAKOTCA CaMOOTHOLLEHME U CAMOOLIEHKa B CBA3W C MOSB/IEHMEM Y MOAPOCTKA
3HAUUTESNIbHbIX CYObLEKTUBHBIX TPYAHOCTEN N NepexuBaHnin. K feBATOMY Kfaccy
3aBepLUaeTCA BHYTPEHHAA NepeopureHTaums ¢ NpaBua 1 orpaHUYeHnin, CBA3aHHbIX
C MOpaJibl0 NOCNYyLIaHWA, HA HOPMbI MOBeLeHNs B3poc/bix. CnefyeT yunmTbiBaTh
PS4, 0COBEHHOCTe MOAPOCTKOBOro BO3pacTa: 060CTPEHHYH BOCMPUMMUMBOCTL K
YCBOEHMIO HOPM, LEHHOCTEA U MOojesneil NOBeAEHUS; CMIOXKHbIE MOBeAEHYeCKue
NPOSIBNEHNSA, BbI3BaHHbIE NMPOTUBOPEUNEM MeXAY NMOTPEOHOCTHIO B NMPU3HAHUKN MX
CO CTOPOHbl OKPY)XXAKOWMX W COOBCTBEHHOW HEYBEPEHHOCTbHO; W3MEHEHMe
XapakTepa 1 cnocoba 06LLEeHNS 1 coLUmMabHbIX B3aMMOAENCTBUMN.

Mpouecc B3pocneHus y aeteir ¢ 3MP OCNOXKHSAETCS XapaKTepPHbIMK AN
[OAHHOW KaTeropmm ocobeHHocTAMK. Y obyuvatowmxca ¢ 3P nogpocTKoBOro
BO3pacTa 4acTo Habn4akTcs NPU3HaKM MYHOCTHOW HE3PENOCTU, MHOTME U3 HUX
4ype3MepHO BHYLUAEMbl, He CMOCOOHbI OTCTamBaTb COOCTBEHHYH MO3ULMIO.
Ocobble CNOXHOCTU MOTYT CO3JaBaTb HapyLLeHWUs NMPOU3BO/bHON perynauun: ans
LLUKO/IbHUKOB 4acTO XapakKTepHbl WMMY/NbCUBHbIE peakuuMu, OHW He MOryT
CLEPXXMBaTb CBOW CTPEMJIEHUS W MOPbIBbl, He KOHTPOMMPYIOT MPOSAB/IEHUSA
3MOUMA, CK/OHHblI K TMEPeMEHYMBOCTU HaCTpoeHWs. B uenom y Bcex
obyvatowmxca ¢ 3P oTMeuvaeTcd crabas CNocOOHOCTb K BOMEBLIM YCUNAM,
Hanpae/eHHbIM Ha NPeo0/eHNe YHEOHBIX U UHBIX 3aTPYAHEHWIA.

Y nogpoctkoB ¢ 3MP He cdopMupoBaHbl BHYTPEHHWE KpUTepun
CaMOOLIEHKM, YTO CHWXKAeT WX YCTOMYMBOCTb K BHELHWM HEraTUBHbIM
BO3J€MCTBUAM CO CTOPOHbI OKPY>KatoLWMX, NPOAB/SETCA B HECAMOCTOATENILHOCTYU U
LIabNoHHOCTK  cyxaeHWA. Obyuvatowmecs ¢ 3MP  Hepeaoko AEMOHCTPUPYHOT



HEKPUTUYHO 3aBbILLIEHHbIA YPOBEHb MPUTA3aHWIA, NPOSBAEHWS 3roLEeHTpU3Ma.
HepocTaTtky camoperynaumm CH/XKaKT CMOCOBHOCTb K MIaHUPOBaHUIO, NMPUBOAAT
K HeonpeAeneHHOCT UHTEPECOB U YKN3HEHHbIX NepCrekTuB.

[Mpn opraHmsaumMm o0by4veHUs Ha YPOBHE OCHOBHOro 06uiero obpasoBaHuA
Ba)KHO YuMTbiBaTb OCOOEHHOCTU MO3HaBaTE/IbHOr0 pPasBMTUA, 3MOLMOHASIbHO-
BO/IEBOI N NNYHOCTHOM chepbl obyyatowmxcsi ¢ 3MP, cneunduky yCBOeHUs MK
y4ebHOro marepuana.

Ocoobennocmu no3nasamebHoul cghepol

CBoeobpasme no3HaBaTe/lbHOW AeATeNlbHOCTU NPY 3afepyXKe NCUXNYECKOro
PasBUTKS ABMISETCA O4HOM M3 OCHOBHBIX XapaKTePUCTUK B CTPYKTYpe HapyLleHus,
MOCKO/IbKY CBA3aHO C MEPBUYHLIM  COCTOSHMEM  (DYHKLMOHAIbHOW  n/unu
opraHunyeckoin HepoctaTtoyHoctv LIHC. Y nogpoctkoB ¢ 3IMP  coxpaHsAoTcs
HeAOCTaTOUHbIA YPOBEHb CHHOPMUPOBAHHOCTM MNO3HABATENbHbLIX MPOLECCOB W
MOHVKEHHas NPOAYKTUBHOCTb UHTENIEKTYa/lbHO-MHECTMYECKOI AeSATe/IbHOCTMU.

CoXpaHATCA HeyCTOMYMBOCTb BHUMaHWSA, TPYLHOCTU MePeK/toYeHns ¢
OQHOr0 BWAa [eATeNbHOCTM Ha [APYroW, MOBbIWEHHbIE WCTOLLAEMOCTb U
MpecbILLaeMOCTb, OTB/IEKAEMOCTb Ha MOCTOPOHHWUE Pa3fpaXkMTeNn, YTo 3aTpyaHAeT
nocnefoBaTe/lbHOE Y KOHTPOIMPYeMOe BbIMO/THEHME A/IMHHOIO psifia onepauuii.

CMbIC/OBbIE NMPUEMbI 3aNoOMUHaHWSA AONT0 He hOpMUPYHOTCA, NpeBanpyet
MeXaHM4YecKoe 3ayymBaHWe, 4YTO B COYETAHUM C WHbIMA  HegocTaTKamu
MHECTUYECKOWN [AeATe/IbHOCTN He MOXET 00ecrneynTb MPOYHOro 3arnoMuHaHUS
maTepuana.

B 3HauuTenbHOW  CTeneHW  COXpaHsieTcd  HecqhopMMPOBAHHOCTb
MbIC/IMTENbHOW  [eATeNbHOCTM  KaK  Ha  MOTMBaUMOHHOM, TaKk M Ha
ornepauMoHasibHOM YpPOBHAX. B yacTHocTK, obyyatowmecs ¢ 3P 4eMOHCTpUpYOT
cnabyro nosHaBaTeNbHY N NMOWCKOBYK aKTUBHOCTb B PELUEHUN MbIC/IUTENbHBIX
3a/1a4, MOBEPXHOCTHOCTb NPW BbIOOPe crnocoba AencTBuUs, OTCYTCTBUE CTPEMSIEHMS
K MOWCKY pauMoHa/IbHOrO peLleHns. B onepaynoHasibHbIX XapakTepucTukax
MbILL/IEHVUS OTMeYatoTCA TPYAHOCTU MPU BbIMOHEHUMA NOTMYECKUX  [eACTBUN
aHanM3a 1 CUHTe3a, Kraccupukaumm, cpaBHeHMs U 0606LLEHNS, OCHOBAHHBIX Ha
aKTyanM3aumm CyLLeCTBEHHbIX MPU3HAKOB 0O BLEKTOB.

TpygHOCTM  BbI3blBAaeT  MOCTPOEHWME  JIOTUYECKUX  PacCyXKAeHWMN,
ONUPaKLLMXCA Ha  YyCTaHOBMEHWE  MPUYMHHO-CMEACTBEHHbIX  CBA3el, Ha
HeobXOAMMOCTb A0Ka3aTeNlbHOro 0060CHOBaHWA OTBETa, CMNOCOBHOCTL [Jenartb
BbIBOL Ha OCHOBE aHasnM3a MnonyyeHHOW wHpopmaumn. Tlogpoctok ¢ 3I1P
3aTPYAHAETCS B OCYLLECTB/IEHUW JIOTMYECKON onepauumn nepexoga OT BUAOBbIX
NMPU3HaKOB K POLOBOMY MOHATUIO, B 0606LLEHNN, UHTErPUPOBAHUM MH(OPMaLUK
N3 pas/INyHbIX UCTOYHUKOB, B MOCTPOEHMM MNPOCTEMWNX NPOrHo3oB. Crepyet
OTMETUTb, YTO YacTO BO3HMKAKOT TPYAHOCTM WCMOMNb30BaHNUSA MbICIUTENbHOW
orepauun, chopMMpoBaHHOM Ha OAHOM y4yeGHOM MaTepuasne, B pabote ¢ ApYyrum
MaTepuasiom Uan B U3MEHMBLUMXCA YCIOBUAX CXOAHbIX 3a4ad.

[Mpn BbINOMHEHMN Knaccugukauumn, obbeMHEHNN NPeaMETOB W AB/IEHWIA B
rpynnbl MO  OMpefesieHHbIM  MpU3HakaM  CNOXHOCTM  BO3HMKAKT — Mpu



CaMOCTOATE/IbHOM  OMPEeAeNieHnn OCHOBaHWA ANA  Knaccugukaumum u - ero
BepbanbHOM 0603HaUYEHUMN.

MOHATUIAHBbIE (POPMbI MbILNEHNUS [O/r0e BPeMsi He [AOCTUrarT YPOBHS
HOPMa/IbHOr0 Pa3BuUTUS, 3aTPYLHAETCA npoLecc abcTparMposaHus, OnepupoBaHns
MOHATUAMM, BK/IKOUYEHUS MOHATUA B pasHble CUCTeMbl 0000LieHns. Bce 3To
OC/IOKHAETCA  HeAO0CTaTOYHOM CMNOCOGHOCTBIO K UCMOMb30BaHMIO  3HAKOBO-
CUMBONNYECKUX cpeacTB. LUKonbHUKM ¢ 3P Hy)XAalTcsd B COMPOBOXAEHUM
M3y4yeHWss  MPOrpaMMHOro  martepuana  [AOMOSIHUTENIbHOW  BU3yasnsaumei,
KOHKpeTu3aumen, npumepamm, CBSA3bIO C NPaKTUYECKNM OMbITOM.

[na obyyatowmxca ¢ 3P noApoCcTKOBOro Bo3pacTa xXapakTtepHa €nabocTb
PEYEBON perynaumMm AencTBUiA, OHM MWCNbITbIBAKOT 3aTPYAHEHUS B PEYEBOM
O(DOPM/IEHMM, HE MOTYT CrNaHMpoBaTb CBOM AEACTBMSA U [aTb O HUX BepbasibHbIN
OTYeT.

Ocobennocmu peuesozo pazeumus

Y oby4arowmxcs ¢ 3P nogpocTKOBOro Bo3pacTa COXPaHAKTCA Hef0CTaTKM
(hOHEMaTUYeCKOW CTOPOHbI PeYMn, OHW MPOAO/IKAKOT CMELUMBATL OMMO3ULMOHHbIE
3BYKW, 3aTPYAHAIOTCA BbIMNOMHATL (POHEMaTMYeCKUA pa3bop croBa. Y HUX
OCTAKTCA 3aMeHbl Y CMeLLeHNs OYKB Ha MUCbMe, HeYeTKas AUKLUA U OTAefbHble
HapyLLEeHNs 3BYKO-CI0r0BOM CTPYKTYPbI B Ma/IO3HAKOMbIX C/TOXKHbIX CNOBaX.

HaBbIk1 €NnoBO06pa30BaHNA POPMUPYIOTCS CNeUMpUUHO 1 C 3ano3[aHmnem;
o6yyvaroLMMCs  CMIOXKHO 00pa3oBbiBaTb  HOBble  CI0BA  MPUCTABOYHBLIM U
cyidukcasbHbIM CnocobamMy B PasfIMUHbIX 4YacTAX peyn, OHWM  [OoMycKaroT
arpaMmaTtu3Mbl Kak B YCTHO, TaK 1 B MUCbMEHHOI peyn.

MogpocTku ¢ 3P ncnbITbIBalOT CEMaHTUYeCcKMe TPYAHOCTU, OHU HE MOryT
OnmpaTbCs Ha KOHTEKCT ANS MOHMMaHUA 3HadeHUs HoBoro cnosa. O6efHEHHbIN
C/OBapHbIA  3amac  3aTpyfHseT  peyeBOe  OOPM/IEHME  BbICKa3blBaHWS,
OTpaXKaroLLeecs Ha KauecTBe KOMMYHUKaLNN.

B peun obyuatowmxca ¢ 3P npeBa/MpyoT CYLLECTBUTENbHbLIE U FNarofibl.
KpaiiHe peiko AeTW UCMOb3YHT OLEHOYHbIE NpunaraTeNbHble, YacTO 3aMeHSAT
CnoBa «lITamnamu», He BCerga noaxoAsawmMMm no CMbicny. PasnnyeHue
NpUYacTuii 1 AeenpuyacTnin 3aTpyaHEHO.

B camocTosTenbHON peun obyuvarowmmea ¢ 3P cnoXHo nog6upatb U
MCNONb30BaTb CUHOHUMbI M @HTOHVMbI, OHW HE MOHWMAIOT (hPas3eosiorM3MoB, He
MCNOMb3YHOT B CAMOCTOATE/NbHON peyun 0bpasHble CpaBHEeHWS.

Y obyvatowmxcd ¢ 3[P  Mo4pOCTKOBOrO  BO3pacTa  COXPaHAKTCH
cneundguyeckne HapylleHUs nucbMa, 06ycnoBnuBarowme 60/bLIOoe KOMMYecTBO
opgorpamyecknx M MYyHKTYaUMOHHbIX  OWMO0K. Ownbkn Ha npasuna
MpaBoMmMcaHNsa Yallle BCEro ABNAKTCA CMEACTBMEM HeLOpa3BUTUSA YCTHOW peun,
HeAOCTaTOYHOCTM  METasA3blKOBOW  AeATeNbHOCTW,  HecqopMMpPOBaHHOCTU
PErynATOPHbIX MexaHU3mMoB. Ko/imyecTBO gucrpaduyecknx ownbok K 5 Knaccy
COKpallaeTcs, a KOMMYecTBO Au3opdorpauyeckmx HapacTaeTr B CBA3U C
YC/IOXKHEHMEM W yBenn4yeHWeM obbema MPorpammHOro Marepvana mno pycckomy

S13bIKY.



HapylwleHne B YCBOEHWW W  WCMOMb30BaHUM  MOP(O/IOTMYECKOro WU
TPaAMLMOHHOIO NPUHUMMNOB opdorpadun MNpPoSBASeTCA B Pa3HOOOpasHbIX U
MHOIOUYMNCNIEHHbIX Opgorpauyecknx owmnokax. Mpu NOCTPOEHUN MpPeanoXXeHWUin
LLUKONbHMKN [0MYCKAKOT CUHTAKCUYeCcKue, rpaMMaTtuyeckme u CTUAUCTUYECKME
OWNOKKN. Tlpy MNOBLILIEHMM CTEMEHM CAMOCTOSTE/IbBHOCTU MUCbMEHHBLIX paboT
KO/IMYeCTBO OLINOOK YyBEIMUYMBAETCS.

Ocobennocmu IMOUUOHATbHO-TTUYHOCIMHOU U Pe2YSIAMOPHOIL chepol

LleHTpa/ibHbIM  MPU3HAKOM  3a[IEPXXKN  MCUXMYECKOr0o pPasBUTUA  NHO60W
CTeMeHW  BbIPKEHHOCTW  ABNSETCA  HeAOoCTaTovHasd  CPOPMMPOBAHHOCTb
camoperynaumn. B nogpocTKoBOM BO3pacTe MPOM3BO/bHAA Perynauma Bce elle
ocTaetca He3spenoi. TlogpocTkm ¢ 3MP ferko OTBMEKalOTCa B Mpouecce
BbINONHEHWS 3afaHWiA, COBepLUAKOT WMMYNbCUBHbLIE AEWCTBUS, MPUCTYNatloT K
paboTe 6e3 npeaBapuTeNbHOrO MaHMPOBaHMA, HE MPOBOAAT MPOMEXYTOUYHOro
KOHTPOS, a MOTOMY U He 3aMeyartoT CBOMX OLIMOOK. LLIKONbHMKaM ObIBaeT TPYAHO
[ONr0 YAEepXKMBaTb BHMMaHWE Ha O4HOM npeameTe UAM AecTBUU. OTMedaeTcs
HechOPMUPOBAHHOCTb MOTUBALIMOHHO-LIENIEBOM OCHOBbI YUYe6HON AeATeNbHOCTY,
YTO BbIPaXXaeTCst B HU3KOI NOMCKOBON aKTUBHOCTMW.

Mo npuumHe cnabon camoperynaumm n CKAOHHOCTM K 3MOLMOHaIbHOW
[e3opraHn3aunn gestenbHocTn obydatowmecs ¢ 3MNP Hy>)KaatoTcs B NOCTOAHHOW
NoAAepPXKe CO CTOPOHbI B3POC/IOro, OpraHu3yoLLen 1 HanpasfoLwen NoMoLy, a
MHOrAa 1 B PYKOBOZASALLEM KOHTPO/IE.

TpyaHoCTM pa3BUTUS BOJMEBLIX MpoueccoB Yy obydatowmxea ¢ 3MP
MOAPOCTKOBOrO  BO3pacTa  MPUMBOAAT K HEBO3MOXHOCTM  YCTOMYMBO
MOTVMBMPOBAHHOIO YMpaB/ieHMsi CBOMM roBefeHneM. CnaboCTb 3MOLMOHaNbHOM
PErynaumMn nposiBSETCA Y HMX B HECTabWNbHOCTU 3MOLMOHa/IbHOrO (HOHa,
HeAOCTaTOUYHOCTM KOHTPONA MPOSIBEHUIA 3MOLMIA, CKNOHHOCTN K ati(heKTUBHbIM
peakumam, pasapaXkmMTenibHOCTU, BCMbIIbYUBOCTMW.

HegoctaTouyHoe pas3BUTME  3MOLIMOHA/IbHOM  Chepbl  XapaKTepusykoTca
MOBEPXHOCTHOCTbIO UM HECTOMKOCTbIO 3MOLMIA, CHWKEHHOW CMOCOBHOCTHIO K
BepbamM3aumy  COBCTBEHHOTO  3AMOLMOHA/IBHOTO  COCTOSIHUSA,  6e4HOCTbLHO
3MOLMOHa/IbHO-3KCMPECCUBHBIX  CPeACTB B OOLWEHWM C  OKpY>XKatoLMMMu,
CnabocTbio PediIeKCMBHON MO3NLMK, Y3KUM pPernepTyapom CrocoboB afleKBaTHOro
N onhHePEHLMPOBAHHOIO BbIPaXKEHNS 3MOLMIA M SMOLIMOHA/IbHOIO pearMpoBaHus
B Pa3NINYHbIX XXU3HEHHbIX CUTYyaLMAX.

Y obyvatowmxcs ¢ 3MP HapylleHO pa3BUTME CaMOCO3HaHWUS, AN HUX
XapaKTepHbl HecTabuibHas CaMOOLEHKa, 3aBbllUEeHHble MPUTA3aHUS, CTOMKOCTb
3rOLEHTPMYECKO MO3ULMN NINYHOCTK, TPYAHOCTU (POPMMPOBaHUA obpasza «HA».
[MogpocTKaM  CNOXHO ~ OCO3HaBaTb  CebA B CUCTEMe  COLMasIbHbIX
B3aMMOOTHOLLEHWIA, BbICTpamBaTb afeKBaTHOE CcoLMaibHOe B3aUMOAENCTBUE C
YYETOM MO3MLMIA N MHEHWA NapTHepa.

HecMoTpsA Ha cnocobHOCTb MOHUMAaTb MOpasibHble U CouManbHble HOPMbI,
nogpoctkn ¢ 3IMP 3aTpyAHAOTCA B BbICTPaMBaHUM MOBEAEHUS C YYETOM 3TUX
HOpM. B XapaKTeporornyeckmx 0COOEHHOCTSAX JMYHOCTU BbIAENAKTCS BbICOKas



BHYLLAEMOCTb, YYBCTBO HEYBEPEHHOCTW B Cebe, CHWKEHHas KPUTUYHOCTb K
CBOEMY [MOBEAEHMIO, YMNPAMCTBO B CBA3W C ONpefeneHHon ageKTUBHOWA
HeyCTONYMBOCTbHO, 6OA3NNBOCTb, 06MAYMBOCTDL, MOBbILLIEHHAA KOHJ/IMKTHOCTD.

CyLecTBeHHbIe TPYAHOCTY HAG/IOAAOTCA Y HUX B MPOLIEeCCe niaHNpoBaHuA
YKM3HEHHbIX MepPCrneKTB, 0CO3HAHUA COBOKYMHOCTM COOTBETCTBYIOLUUX Lefien u
3a4a4. Kpome TOro, BCe 3TO COMPOBOXAAETCA  6e3blHMUNATUBHOCTbIO,
Heobs3aTeNIbHOCTbIO, YXO40M OT OTBETCTBEHHOCTU 3a COOGCTBEHHbIE MOCTYMKN U
NnoBefeHne, OTCYTCTBMEM CTPEM/IEHWNA YTYYLUNTL CBOW Pe3y/bTaTbl.

Ocobennocmu KomMmyHukauuu u couuailbHoO20 ezaumodeﬁcmeuﬂ,
couuaibHvle omuouienus

Y oby4atowmxca ¢ 3P noApocTKOBOro Bo3pacta HeAoCTaTOYHO Pas3BUTHI
KOMMYHWKaTVBHbIE HaBbIKW, penepTyap KOMMYHUKATUBHbLIX CPeACTB OefeH, YacTo
OTMEYaeTCA HeafieKBaTHOe WCMNO/b30BaHWe HeBepbasibHbIX CPeACcTB OOLEeHUs U
TPYAHOCTM UX MNOHUMaHWA. KayeCTBO BfafieHUsi MpuemMaMy KOHCTPYKTMBHOIO
B3aMMO/ENCTBMS CO CBEPCTHMKaMM W B3POC/bIMUA  HEBbICOKOe. CouuanbHble
KOMMYH/KaUMM Yy  HUX  XapakTepusylTca  OTCYTCTBMEM  [/lyOMHbI U
HEeYCTOMYMBOCTbIO B LE/IOM, HeafeKBaTHOCTbIO MOBEAEHUA B  KOH(IMKTHbIX
cutyaumax. MoHVMaHne MHAMBUAYaNbHbBIX JIMYHOCTHLIX OCOGEHHOCTEN NapTHEPOB
Mo OOLEHNIO CHWXXEeHO, cnabo pasBuMTa CMOCOGHOCTb K COYYBCTBUIO W
COMepeXxXMBaHMO, 4TO CO34aeT 3aTPYAHEHWUS TMpPU OLEHKE BbICKa3blBaHWUI 1
[EACTBUIN cobecefHMKa, Y4eTe WHTEPECOB W TOYKM 3peHMs napTHepa no
COBMECTHON  [eATeNbHOCTU. YCBOEHME W BOCMPOU3BEAEHME  afeKBaTHbIX
KOMMYHWUKATMBHbIX ~ 3TaJIOHOB  HEYyCTOMYMBO,  4YTO  3a4yacTyl0  [enaert
KOMMYHVKauMo nofgpocTkoB ¢ 3P Ma/lOKOHCTPYKTMBHOW, CKa3blBaeTCA Ha
YMEHUM NOoAAepXMBaTb Yy4yebHOe COTPYAHMYECTBO CO  CBEPCTHMKAMM U
B3pOC/bIMA. OB6LLENPUHATLIE NPaBKIa 06LLEHNA U COTPYAHMYECTBA MPUHMMAKOTCA
4aCTUYHO, COBNAAKOTCA C TPYAOM U n3bupaTensHo. MogpocTku ¢ 3P He Bcerga
MOFYT MNOHATb  COUMAbHBIA M 3MOUMOHa/NbHbIA ~ KOHTEKCT ~ KOHKPETHOM
KOMMYHVWKaTMBHOW  CUTyauuwW, 4TO  MPOsBNSAETCA B HealeKBaTHOCTU
KOMMYHWKaTMBHOIO MOBEAEHWs, Creuuduyeckmx TPYLHOCTAX BCTYM/EHUA B
KOHTaKT, ero NoAAep>kaHus 1 3aBepLUeHuns, a B C/lyyae BO3HMKHOBEHUSA KOH(/IMKTa
— K HenpaeWibHbIM CMOCO6aM pearMpoBaHWs, HeafeKBaTHbIM CTpaTermsam
noeaeHus. LLIKonbHWMKK ¢ 3MP He yMerT 1CMOo/b30BaTb OMNbIT B3aMMOOTHOLLEHWIA
C OKpyXatwowWmmMn A9 NOCNefyoLein KOpPekumun CBOEro KOMMYHUKaTMBHOIO
NoBefeHNs, He MOrYT YUYMTbIBaTb OLEHKY CBOMX BbICKA3blBaHWA M [LEACTBUIA CO
CTOPOHbI B3POC/IbIX 1 CBEPCTHUKOB.

Ocobennocmu yueOHOIl OeameabHOCIMU U CREYUPUKU YCBOCHUA YUEeOHO20
mamepuaia

Ha ypoBHe OCHOBHOro 06Liero 06pa3oBaHWA CYLLECTBEHHO BO3pacTalT
TpeboBaHUS K Y4YeOHOW [eATeNlbHOCTU 00Yy4aroLMXCA: K LieneHanpas/ieHHOCTH,
CaMOCTOSITE/IbHOCTK, OCYLLIECTB/IEHUIO MO3HaBaTe/IbHOr0 MOWMCKa, MNOCTaHOBKe
y4yebHbIX Lefer 1 3a4ay, OCBOEHUK KOHTPOJbHbIX W OLEHOYHbIX AEWCTBUA. Y
obyvatowmxca ¢ 3MP Ha YypoBHE OCHOBHOrO 06pa30oBaHUS COXPaHAHOTCH



HefoCcTaTouHas LefieHanpaB/ieHHOCTb AeATeIbHOCTU, TPYLHOCTM COCPesoTOYeHMS
N yOepXaHus anroputMa  BbIMOMHAEMbIX  Y4ebHbIX [OeACTBUW, HeyMeHue
opraHu3oeatb CBOe paboyee Bpemsi, OTCYTCTBME WHULMATMBBI K TMOUCKY
pa3/INYHbIX BapuaHTOB peLleHns. OTMevaroTcs TPYLAHOCTU MPY CamMOCTOATEIbHOW
opraHusauum y4yebHoin paboTbl, CTPeM/eHe U36exaTb YMCTBEHHON Harpysku v
BOMIEBOrO YCWUA, CK/IOHHOCTb K TMOAMEHEe TMOWMCKa peLleHuss (opMasibHbIM
nevicteuem. Ans  nogpocTkoB ¢ 3MP  XapakTepHO OTCYTCTBME CTOMKOro
Nno3HaBaTe/IbHOro MHTepeca, MOTMBaLMM LOCTVXKEHUS pe3ynbTarta, CTPEMIEHNA K
MOWCKY MH(hopMaLMN U YCBOEHNIO HOBbIX 3HAHWMA.

YyebHad MoTuBauua y obydarowmxca ¢ 3P nogpocTKoBOro Bo3pacTa
OCTaeTcs He3penoi, COBCTBEHHO Y4YebHble MOTMBbI (POPMUPYIOTCS C TPYAOM U
ABNAKOTCA HEYCTOMUMBLIMUW; [N HUX BaXKHee BHELIHAA OLeHKa, 4em cam
pesynbTaT, OHW He MNPOABAAT CTPEMIEHUA K YMYYLIEHUO CBOMX YYeOHbIX
LOCTVXKEHWIA, He MbITATCA OCMbIC/IUTL PaboTy B LIE/IOM, NMOHATb NMPUYMHBI CBOUX
OLLNBOK.

Pe3ynbTaTMBHOCTL Yy4ebHOW paboTbl Yy ob6yyatowmxca ¢ 3MP  Hu3ka
BCMEACTBME  UMMNY/NbCUMBHOCTM U CNaboro KOHTPOMA, UTO MPUBOAUT K
MHOIQYMC/IEHHbIM OLINOOYHBIM AEACTBUAM N PELLEHNSAM.

PaboToCcnoco6HOCTL LWKOMbHMKOB € 3P HepaBHOMepHa W 3aBUCUT OT
XapakTepa BbINOMHAeMbIX 3a4aHnil. OHWM He MOTyT 400 COCcpefoTayunBaTbCs npu
WHTEHCUBHON UHTENNEKTYa/IbHON Harpyske, Y HUX O6bICTPO HACTyMNaeT YTOM/EHME,
NpecbllLeHne AeaTenbHOCTbH0. Mpu HanpsXKeHHON MbICIUTENbHON AesATeNIbHOCTY
yyaliecs He MOryT MPOAYKTUBHO paboTaTb B TeyeHue BCEro ypoka, HO mpu
BbIMO/IHEHUM 3HAKOMbIX Y4eOHbIX 3aflaHuid, He TPeOYHoLWMX BOSIEBOrO YCUINS,
MOTYT [O/IT0e BPeMsA COXpaHATb pPaboToCnoCOOHOCTb. BosblLloe BAUAHWE Ha
paboToCcnocobHOCTb  OKasblBAOT ~ BHELWHWE  (haKTOpbl:  MHTEHCUBHOCTb
[eATeNIbHOCTM Ha NPefLUecTBYHOLWMX YPOKaX; Ha/iMune OTB/IEKatOLMX (PaKTOPOB,
TaKMX Kak LUyM, NOsIB/IEHNE MOCTOPOHHUX B K/lacce; NepexunsaHue Unn oXxungaHue
KOro-nnbo 3HauMmoro ans pebeHka cobbiTus.

OCO6eHHOCTM OCBOEHMSI y4ebHOro matepumana CBs3aHbl Y LUKO/bHUKOB C
3MP ¢ HepaBHOMEpPHOV 06Yy4aemMOCTbi, 3aMed/IEHHOCTbH  BOCMPUATUS U
nepepaboTKn y4yebHOM MH(opMaLMK, HEMPOYHOCTLIO CEA0B MpPY 3aroMUHaAHWK
marepvana, HeTOYHOCTbHO W OLIM6KaMK BOCNPON3BEAEHNS.

[Ona  obydarowmxca ¢ 3lMP  xapakTepHbl TPYAHOCTM  YCBOEHUS W
OMEpPUPOBAHUS  MOHATUAMMW, CKOHHOCTb K WX CMELUeHWUH0, CeMaHTUYEeCKUM
3aMeHam, C TPYZOM 3aroMUHatOT OnpeaeneHns. bonee NPOAYKTUBHO OHWU
ycBauBalOT MaTepuas C OMopOoi Ha SACHLIW anropuTM, BU3yaslbHYIO MOALEPXKKY,
CMbIC/OBbIE CXEMbI.

LLIkonbHukam ¢ 3MP  CcnoxHO caenaTb  OMoCPefoBaHHbIA  BbIBOA,
OCYLLECTBUTb MPUMEHEHNE YCBOEHHbIX 3HaHWIA B HOBOW CUTYyauuu. Habnogatotcs
3aTPYAHEHUS C MOHMMAaHMEM HAY4HbIX TEKCTOB: MM C/IOKHO BbILE/NTL /1aBHYHO
MbIC/lb, Pa3buUTb TEKCT Ha CMbIC/IOBbIE YaCTW, WU3/I0XKMUTb OCHOBHOE COLEPXKaHKE.
XapaKTepHOoW 0COBEHHOCTLIO ABNAOTCA 3aTPYAHEHUS B CAMOCTOATENIbHOM BblOOpe



HY>XHOr0 crnocoba felicTBIS, NPUMEHEHNI U3BECTHOTO CNOCco6a PeLLeHUst B HOBbIX
YCNOBUSX WM  OAHOBPEMEHHOM WCMOMb30BaHMM [ABYX W 0Gonee NpOCTbIX
anropuTMOB.

Koppexkunonnsie 3a1auu 1jisg BapuaHTa 7.2:

e BOCNUTaHMe Yy obyvarowmxcsa ¢ 3P rpaxnaHCTBEHHOCTU U NaTpuMoTU3Ma,
CO3HaTeNlbHOr0 OTHOLUEHNA K SA3blKY KaK SB/EHWUIO KY/bTYpbl, OCHOBHOMY
CpeacTBY O6LLEHMSA 1 NONYYEHUS 3HAHWI B pa3HbIX cdiepax YeroBeyecKom
[eATeNIbHOCTW; BOCNUTaHMe MHTepeca 1 1t06BK K NpeaMeTy;

e COBepLLEHCTBOBaHWE PeYEMbICIUTENTbHOM [EeATeNbHOCTH,
KOMMYHUKATUBHbIX YMEHWA W HaBbIKOB, 06ecrneynBaroLmnx CBOOGOAHOE
BafileHNne PYCCKUM NIMTepaTypHbIM A3bIKOM B pa3HbIX cdepax v CUTyaumax
ero Mcnosnb3oBaHus; oboralleHne CI0BapHOro 3arnaca 1 rpammarmMyeckoro
CTPOS pPeyun yuyallMxcs; pa3BuUTME FOTOBHOCTM M CMOCOOGHOCTU K peyeBoOMy
B3aUMOAENCTBMIO U B3aUMOMOHMMaHWMIO, MOTPEOHOCTU K  peyeBOMy
CaMOCOBEPLLUEHCTBOBAHNIO;

e (hOpMMpPOBaHME YMEHWIA ONO3HaBaTb, aHa/IM3MPOBaTb, KIaCcCUULMPOBATHL
(hakTbl, OLUEHMBATb WX C TOYKW 3PEHUSs HOPMATUBHOCTM, COOTBETCTBUA
cutyauum 1 ciepe  O6OLLEHMSA;  YMEHWIA paboTaTb C  y4eBHMKOM,
OCYLLECTBNIATb MH(POPMALMOHHbIA NOWCK, U3B/MEKaTb M MNpeobpa3oBbiBaTb
Heo6X0AMMYH UH(hOpMaLMIO.

e (OCO06EHHOCTM  MCUXMYECKOro  passBuTua  obydarowmxca ¢ 3P
00yCnoBNMBalOT  [OMNOMHUTENbHbIE  KoppekyuonHnvle 3a0ayu  Y4eOHOro
npeametra  «XMMUSI», HanpaB/eHHble Ha  COUMasibHO-3MOLMOHAa/IbHOE
pasBuTMe, pasBUTME  MbIC/IMTEILHON W PeYeBO  AeATe/IbHOCTU,
CTUMYNMPOBaHNe No3HaBaTe/bHOW aKTMBHOCTW, MOBbILLIEHWE
KOMMYHUKATUBHOW KOMIMETEHTHOCTM B pPa3HbIX COLMaIbHbIX YCNOBUSAX.



OBLLUAA XAPAKTEPVCTUKA YYEEHOIO MPEAMETA

Ilpocpamma no xumuu Ha ypoeHe OCHOBHO20 00uiez0 00pazoeanus
cocmae/ieHA HA OCHoee mpe608auuﬁ K pe3yiomamam O0C80€HUA OCHOBHOU
oopazoseamenvHoil npozpammol OCHOBHO20 oouwezo oopazoeanus,
npeocmagnennvix 6 ®I'OC 000, a maxsce Ha ocHoese ¢hedepanvHoii padoueil
npozpammbl eocnumanuia u ¢ yllémOM KOonuenuuu npenodaeanuﬂ y1185H020
npeomema «Xumusay 6 ooOpazosamenvHvlXx opanuzauuax Poccuiickoii
Deoepayuu.

MporpaMma No XUMUKU AT NpefcTaBineHne O Lensx, 00Lein cTpaTerum
00y4yeHMsi, BOCMUTAHMS W pPa3BUTUA OOyYaloLIMXCSH CpeacTBaMu  yy4ebHOro
npegMeTa,  YCTaHaB/vMBaeT  006s3aTeNlbHOe  MNPEeAMETHOE  COAepXKaHue,
npegycMaTpmBaeT pacnpefesieHMe ero Mo Knaccam W CTPYKTYpupoBaHWe Mo
pasgenaMm W TemaM nporpaMMbl MO XUMWUW, OMPeAensieT KOMUYeCTBEHHble U
KayeCTBEHHbIE XapaKTepuUCTUKK COfepXKaHus, PEKOMeHYeMYHO
NOCNefoBaTeNlbHOCTb  U3YYEHUS XUMWUM C  YYETOM  MEXMPEAMETHLIX U
BHYTPUMPEAMETHbIX  CBA3EW, JIOTMKW  y4eBHOro  npouecca, BO3PaCTHbIX
OCOGEHHOCTE  0Oy4aloLmMXCcs, OonpeaensieT  BO3MOXHOCTWM  nNpeagmeTa  Ans
peanuzaunmn TpeboBaHWA K pe3y/ibTataM OCBOEHWS OCHOBHOW 06pa3oBaTesflbHOW
nporpaMmbl Ha YPOBHE OCHOBHOrO 06LLero obpasoBaHus, a Takxe TpeboBaHUA K
pesynbTaTam 00y4YeHNs XUMUM Ha YPOBHE LIeNel N3yyeHnst NpeamMeTa U OCHOBHbIX
BUAOB Y4eOHO-NO3HaBaTeNlbHON [eATeNbHOCTM 06yyatolwerocsd Mo OCBOEHUIO
y4ebHOro cofiepXaHus.

3HaHMe XWMWUW CAY)KUT OCHOBON Ans (hOPMUPOBAHWNS MUPOBO33PEHMS
obyyaroLlerocsi, ero npescTaB/eHN 0 MaTepUasibHOM eAMHCTBE MUPA, BaXKHYHO
poNb WUrpatoT (opMupyemMble XUMWER NPeACTaB/ieHUs O B3aUMOMNpPeBPaLLEHNAX
3HeprumM 1 06 3BOMKOLMN BELLECTB B NPMPOLE, O MYTAX PELUEHUS rNobanbHbIX
Npo6iieM YCTOMYMBOrO Pa3BUTUSA YeloBEYECTBA — CbIPbEBOI, 3HEPreTUYECKO,
MULLEBO N 3KO/IOMMYECKOI 6e30MacHOCTM, MPo6aeM 34paBOOXPaHEHNS.

N3yuyeHne xmmunu:

CMOCOGCTBYET — peasm3aumy  BO3MOXHOCTEA — And  caMopasBUTMSE U
(hopMUPOBaHUSA KYNbTYPbl TMUYHOCTH, €€ 06LLEN N DYHKLMOHA/TbHOM FPaMOTHOCTH;

BHOCWT BKNaf B (DOPMMPOBaHME MbILIEHNUS U TBOPYECKMX CMOCOBHOCTEN
00y4aloLLMXCHl, HaBbIKOB WX  CaMOCTOSITE/IbHOW  YYeOHOW  [AedTeNbHOCTH,
9KCMEPUMEHTA/IbHBLIX W UCCNEA0BaTeNlbCKUX YMEHWIA, HEOOXOAMMbIX KaK B
MOBCEAHEBHOW YXXN3HW, TaK U B NPOECCUOHIbHON AeATENbHOCTY;

3HAKOMUT CO CNeuMpUKOA HayyHOro MbILWNEHWS, 3aKnafblBaeT OCHOBbI
LIeNIOCTHOrO B3rNs4a Ha eANHCTBO NMPUPOAbI Y YENOBEKA, ABMSIETCA OTBETCTBEHHbLIM
3Tanom B (hOPMUPOBAHUN ECTECTBEHHO-HAYUYHOW FPaMOTHOCTM 06YYarOLLIMXCS;



CnocobCcTBYeT (POPMMPOBAHUIO LEHHOCTHOIO OTHOLUEHUS K €eCTEeCTBEHHO-
Hay4YHbIM 3HaHWAM, K NPUPOAE, K YeNOBeKY, BHOCUT CBOI BK/af, B 3KO/IOTMYECKOe
obpazoBaHue 00yyaroLMXCS.

[aHHble HanpaBneHust B 06YYEHUW XUMUM 06ecrneumBaroTCcs CreLnguKon
coaepXaHusi  y4ebHOro  npeameTa, KOTOPbIA  ABMASIETCA  MeAarornyecku
aflanTUpPOBaHHbIM OTpaXKeHeM 6a30BOIN HAYKM XMMUW Ha ONpesenéHHOM aTarne eé
Pa3BUTUS.

Kypc XMmMumn Ha ypoBHE OCHOBHOIO 06LLero obpa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHME 00Yy4aroWMMNUCA CUCTEMbI MepBOHaYasIbHbIX MOHATUA XUMUKM, OCHOB
HEOpraHM4yecKom XMMUNU U HEKOTOPbIX OTAENbHbIX  3HAYMMBIX  MOHATWIA
OpraHN4ecKon XUMnN.

CTpyKTypa cofep>XaHuWs nporpammbl Mo XMMuK ChopMMpoBaHa Ha OCHOBE
CUCTEMHOrO noaxofa K eé msyyeHuto. CoaepxkaHume CKnafblBaeTcsa U3 CUCTEMbI
MOHATUI O XMMUYECKOM 3/IEMEHTE M BELLLECTBE N CUCTEMbI MOHATUIA O XUMUYECKOM
peakunn. O6e 3TM CUCTEMbI CTPYKTYPHO OpraHu3oBaHbl MO  NPUHUMNY
nocnefoBaTeNlbHOro pa3BMTUA 3HaHWIA Ha OCHOBE TEOPETUYECKUX NPeAcTaBeHUN
Pa3HOro YpOoBHS:

— aTOMHO-MO/IEKY/IAPHOr0 YYeHNs KaK OCHOBbI BCEro eCTeCTBO3HaHMS;

— [Nepuognyeckoro 3akoHa . 1. MeHaeneeBa Kak OCHOBHOI0 3aKOHa XUMUW;

— YYEHMsi 0 CTPOEHUN aTOMa Y XUMUYECKOI CBA3W;

— npeAcTaBfieHUA 06 3MEKTPONUTMYECKOM —auccoumaumMm  BEWECTB B
pacTBopax.

TeopeTuyeckne 3HaHUA paccMaTpuBatoTCA Ha OCHOBE  AMMUPUYECKU
MO/TyYeHHbIX U OCMbICNIEHHbIX (JaKTOB, Pa3BMBalOTCA NOCNeA0BaTE/IbHO OT OAHOIO
YPOBHA K [APYromy, BbIMOMHAA (YHKUMM OOBACHEHWA W MNPOrHO3MpoBaHUA
CBOWCTB, CTPOEHWA M BO3MOXHOCTEW MPaKTUYECKOro MPUMEHEHUS 1 MOJTyYeHUs
M3yyaeMblIX BELLECTB.

OcBoeHVe nMporpaMmbl MO XUMWKM  CMOCOOGCTBYET  (POPMUPOBAHUID
NPeLCTaB/IEHNA O XMMUYECKON COCTaB/AIOLLEN HAyYHON KapTUHBI MUpa B NOTUKe
€€ CUCTEMHOW NpVPOAb!, LIEHHOCTHOrO OTHOLWEHUA K Hay4YHOMY 3HaHWI0 U
MeToZaM MO3HaHMA B Hayke. VI3yyeHne XMMUW MPOUCXOAMUT C MPUBIEYEHNEM
3HAHWI N3 paHee W3YYeHHbIX Y4YeOHbIX MpeaMeToB: «OKpPYXatoLWmini Mup»,
«bnonorusi. 5—7 Knaccbl» N «®u3nKa. 7 Knacc».

Mpn  U3y4eHUN XUMUW MPOUCXOAUT  (POPMUPOBAHME 3HAHWA OCHOB
XMMUYECKON HayKN KaK 06/1acTh COBPEMEHHOr0 ecTeCTBO3HaHWA, NPaKTUYeCcKOoi
0eATeNlbHOCTU YenoBeKa M KakK OfHOro M3 KOMMOHEHTOB MWPOBOW KY/bTYpbl.
3agava y4yebHOro npeamera COCTOUT B (POPMUPOBAHMU CUCTEMbI XUMWUYECKMX
3HAHWNIA — BaXKHENLLINX (DAKTOB, MOHATUIA, 3aKOHOB M TEOPETUYECKUX MOSTIOXKEHWIA,
OOCTYMHbIX 00600LEeHNA MUPOBO33PEHYECKOr0 XapakTepa, $3blka HaykKu, B



NPMOOLLEHUN K HAy4YHbIM MeToAam [MO3HaHUA MpU  U3YYeHUW BeLLecTB W
XUMUYECKNX peakLmii, B POPMMPOBAHUMN 1 Pa3BUTUN MO3HaBaTeIbHbIX YMEHUIA 1
X TNPUMEHEHUM B Y4eBHO-MO3HaBaTeNbHON W Yy4ebHO-UCCNeL0BaTeNbCKOM
[eATeNbHOCTW, OCBOEHMM npaBwu/ 6e3onacHoOro obpaileHus € BellecTBaMu B
MOBCEAHEBHOM XWN3HM.

[Mpn N3y4eHUM XMMUM Ha YPOBHE OCHOBHOrO 00LLIEro obpa3oBaHns BaXKHOE
3HaYeHne Nprobpenu Takue Lenu, Kak:

— (bopmMMpOBaHWE WHTENNEKTYa/lbHO pPas3BUTOA JIMYHOCTM, T[OTOBOM K
CaMo06pa30BaHNO, COTPYAHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO PeLLeHW,
CNOCOGOHOIN aanTUPOBAaTLCS K ObICTPO MEHSAIOLLMMCS YCIOBUAM XWU3HU;

—  HanpaBNeHHOCTb  0OYyYeHMsi Ha  CUCTeMaTW4yecKoe  MNpuobLyeHue
06yyvatoLLMXCAa K CaMOCTOATE/IbHOW MO3HaBaTe/lbHOW [eATeNbHOCTU, Hay4YHbIM
MeTOAaM MO3HaHWSA, (POPMUPYIOWMM MOTMBALMIO W Pa3BUTME CMOCOOHOCTEN K
XUMUK;

— obecneyeHne yCnoBuiA, CrnocOOCTBYIOLLMX NPUOBPETEHNIO 06YYatOLMMKCS
onbiTa PasHOOOpPa3HON AeATeNIbHOCTW, MO3HAHUA WM CaMOMO3HaHMUS, KJIHOYEBbIX
HaBbIKOB (K/HOYEBbLIX KOMMETEHLUMIA), UMEKLWMX YHMBEpPCa/lbHOE 3HayeHue ANs
Pa3INYHbIX BULOB AEATENbHOCTY;

— QopmupoBaHMe 06uled  (YHKUMOHabHOW W eCTeCTBEHHO-Hay4HOM
rpaMoOTHOCTM, B TOM 4YMUCNe YMEHUA OOBACHATL W OLEHMBATb SB/IEHUA
OKPY)KAloLLLEro Mupa, MCrosb3ysi 3HaHWA W OrMbIT, MOMYYEHHbIE NPU U3YYeHWUU
XUMUW, MNPUMEHSTb WX MNPU  pelleHMn npobneM B MOBCEAHEBHOW >KM3HU U
TPYAOBOW AeATENbHOCTY;

— (opmupoBaHMe Yy  06yYaloLMXCS  TYMaHUCTUYECKMX  OTHOLLIEHWA,
MOHUMaHMS LEHHOCTU XUMUYECKUX 3HaHWA AN1d  BblpabOTKM  3KOMOrMYEeCKu
LieniecoobpasHoro noBefdeHns B ObITy M TPYLOBON AeATENbHOCTU B LENsX
COXPaHeHWs CBOEro 3J0POBbS M OKPY>KatoLLe NPUPOAHOI Cpeabl;

— pas3BMTUE MOTMBALMM K OOYYEHWUHO, CMOCOBHOCTE K CAaMOKOHTPO/O U
CamMOBOCMMTaHWIO Ha OCHOBE YCBOEHWS  0OLLEeYe/IoBEYECKMX  LIEHHOCTER,
FOTOBHOCTU K OCO3HAHHOMY BblGOPY NPOMUAA U HanpaB/ieHHOCTW fa/ibHelLlero
00y4eHus.

Ob6ulee 4yMcno 4acoB, OTBEAEHHLIX [AN1F WU3YYeHUS XMMUU Ha YPOBHE
OCHOBHOI0 06LLero obpasoBaHus, coctaBnseT 136 yacos: B 8 Knacce — 68 yacoB (2
yaca B HefleNto), B 9 knacce — 68 yacos (2 yaca B Heflento).



1. COAEP KAHUE OBYYEHUSA

8 KJIACC

HepBOHaanIbele XUMHUYCCKUE MTOHATUSA

MpegMeT XMMUKN. POSlb XUMUW B XKMU3HM 4YenoBeKa. XMMUS B CUCTEME HayK.
Tena n BewecTBa. Pur3nyeckme CBONCTBa BeLLeCTB. ArperaTHOe COCTOSHUME
BewecTB. [oHATME O MeTofax MO3HaHWsA B XUMUKU. YKCTble BELecTBa U CMECU.
Cnocobbl pa3fgeneHns CMecei.

ATOMbl U MONeKkynbl. XuUMUYecKue 3n1eMeHTbl. CUMBOSbI  XUMUYECKNX
3/1eEMeHTOB. [MPOCTbIe 1 CNOXHbIE BewecTBa. ATOMHO-MONEKYNAPHOE YYEHMe.

Xumnyeckas (opmyna. BasleHTHOCTb aTtoOMOB XMMWYECKMX 3/1EMEHTOB.
3aKOH MNOCTOAHCTBA cocTaBa BewecTB. OTHOCUTeNbHas aTtoMHas  Macca.
OTHOCUTeNbHAA MOoseKynsapHaa Macca. MaccoBasd f0Ns XMMUYECKOro 3/IeMeHTa B
COEIVIHEHUMN.

KonnyecTtBo BewlectBa. Monb. MondpHas macca. B3aMmocBA3b KOMMYECTBa,
MacCbl M 4ucna CTPYKTYPHbIX eauHWL, BellecTBa. PacuyéTbl Mo hopmynam
XUMUYECKNX COEAVHEHNIA.

Pur3nYecKne N XMMNYECKME ABMIEHUA. XUMUYECKAs peakuus 1 eé NpusHaku.
3aKOH COXpaHeHUs Macchl BellecTB. XMMUYecKue ypaBHeHus. Knaccuumkaums
XUMUYECKNX peakLnin (COeaNHEHS, pa3foXXeHWs, 3aMeLLeHns, 06MeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMWYECKOW Nocynoun, npasuiamu paboTtbl B flabopaTopmmn 1
npuémammn obpatleHnsi ¢ 1abopaTopHbIM 060pyAOBaHMEM, U3YYEHME N OMMCaHUe
(hpM3MYeCKNX CBOMCTB 00pa3LOB HEOPraHM4YecKUxX BeLWEeCTB, HabnogeHue
(m3myecknx (nnaeneHMe BOCKa, TasHWE fbfa, pacTMpaHue caxapa B CTYKe,
KUMeHMe N KOHAeHcauus BOAbl) U XUMWYECKUX (FrOpeHne CBeyn, MpoKavBaHue
MeZlHOW NPOBOJIOKW, B3aMMO/ENCTBME Mefia C KUCNOTON) SABNEHWUIA, HabntoaeHe 1
ornucaHve NPU3HAKOB MPOTEKaHWS XUMWYECKMX peakumid (pas3noXkeHwe caxapa,
B3aVIMO/ENCTBME CEPHON KUCNOTbI C X10pMAOM bapus, pasnoxeHne ruapokcuaa
mean (11) npn HarpeBaHUK, B3aUMOAECTBIME Xene3a ¢ pactBopomM conu mean (1),
M3yyeHne CrocoboB pasfeneHns CMeceil: C MOMOLLbIO MarHuTa, QunbTpoBaHue,
BblNapmBaHue, AUCTUNNIALMA, XpomaTorpadus, NpoBefeHe OUYNCTKN MOBapEHHOM
conyu, HabnwogeHMe U OMWcCaHWe  pesynbTaToB  MPOBEAEHWA  OMbiTa,
WNNIKOCTPUPYIOLLLENO0 3aKOH COXpaHeHMs MaccCbl, CO34aHue MOZeNien MOoseKyn
(LUapoCTepXKHEBLIX).

BaxuHeilliue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3gyx — cmecb rasos. CocTtaB Bo3gyxa. Kucnopog — 3n1emMeHT M NPOCToe
BELLECTBO. HaxoxaeHwe Kucnopofa B MNPUPOLEe, (M3NYEeCKMe N XUMUYECKME
cBorcTBa (peakumu ropeHus). Okcugpl. TpumeHeHne kucnopoga. Cnocobbl



Mo/ly4yeHns Kucnopoga B nabopatopum M NPOMbILWIEHHOCTU.  Kpyrosopot
Kucnopoga B npupoge. O30H — anioTponHas MoANMPUKaLnsa KUCNopoaa.

TennoBoi agheKT XMMUYECKOA peakumu, TEPMOXMMMUYECKME YpPaBHEHWS,
3K30- U 3HAOTEpMMYEecKMe peakuumu. Tonnameo: yronb M MeTaH. 3arpsasHeHue
BO34YyXa, YCUNeHWe NapHUKOBOr 0 apdpekTa, paspyLleHre 030HOBOr O C/10A.

Bofopoa — 3nemMeHT W MNPOCTOe BeLlecTBO. HaxoieHue BoAopoja B
npupoge, (¢U3MYeCKNe W XUMUYECKMe CBOMCTBA, MPUMEHEHME, CrocoobI
nonyyeHus. KNcnotel 1 conu.

MonsipHbIi 06bEM ra3oB. PacUéTbl M0 XUMUUYECKUM YPaBHEHMSIM.

du3nyeckne cBoicTBa BOAbl. Boga kak pactBopuTenb. PacTBopbl.
HacbIWweHHble U HeHacblleHHble pacTBOpbl. PacTBOPMMOCTL BELLECTB B BOfE.
MaccoBasi 10N BeLLeCTBa B pacTBOpe. XMMUYECKMe CBOMCTBA BOAbl. OCHOBaHWS.
Ponb pacTBOpoB B MPMPOAE U B XU3HM YenoBeka. KpyrosopoT BOAbl B NPUPOLE.
3arpssHeHve NpMpoAHbIX Bog. OXpaHa U 0UUCTKa NPUPOAHLIX BOA,

Knaccnmkaums HeopraHmyeckux coegmHeHmin. Okeuabl. Knaccudgumkaums
OKCMAOB:  cofieobpasyrowme  (OCHOBHblE,  KWUC/OTHble, am(qOTEpPHblE) U
Heconeobpasytowmne. HomeHKnatypa OKcvMaoB. ®PU3NYECKMEe W XMMUYECKUe
CBOWCTBA OKCMAO0B. Mony4eHne OKCHAIO0B.

OcHoBaHua. KnaccugmkaumMs OCHOBaHWiA:  LIENOYM M HepacTBOPUMbIe
OCHOBaHMA. HoMeHK/aTypa OCHOBaHWi. Pu3myeckme M XUMUYECKMEe CBOMCTBA
OCHOBaHWi. MonyyeHne 0OCHOBaHWMN.

Kucnotel. Knaccugmkaumsa kucnot. HomeHknaTypa KucioT. dusnyeckme u
XUMUYECKME CBOMCTBA KWUCMOT. Psaa akTuBHOCTM MeTannoB H. H. bekeTosa.
[NonyyeHne Kncnor.

Conun. HomeHknatypa coneit. ®u3nyeckne N XMMUYeCKNe CBOMCTBA COMEN.
[Mony4yeHue conei.

["eHeTMYeCKas CBA3b MEXAY KnaccaMmn HeopraHUYeCKMX COeAMHEHWIA.

Xumuueckuii IKCnepuMeHn:

KaueCTBEHHOe OnpefeneHne CofepXXaHnsa Kucnopoia B Bo3ayxe, MoyyeHue,
cobupaHune, pacrosHaBaHWe W W3y4eHUe CBOWCTB Kucopoga, HabnoaeHue
B3aMMO/ENCTBMA BeLEeCTB C KWC/MIOPOAOM W YC/NOBUA BO3HUKHOBEHUA U
npekpalleHns ropeHuns (noxkapa), O3HaKOM/IEHME C obpasuamMyv OKCUAOB U
onucaHWe WX CBOWCTB, MONyyeHWe, cobupaHue, pacno3HaBaHWe W WU3Yy4eHue
CBOWCTB Bogopofa (ropeHue), BaMmogeincTene sogopoda ¢ okcugom meaun (1)
(BO3MOXHO MCMONb30BaHWe BueomaTepuasnos), HabnoaeHe 06pas3LoB BELLECTB
KonnuyectBoM 1 MOnb, WCCnefoBaHMe OCOGEHHOCTEN pPacTBOPEHUS BELLECTB C
Pa3IMYHOM  PacTBOPMMOCTbIO, MPUrOTOB/IEHME PaCTBOPOB C  OMpeaenEHHOM
MacCOBOI A0Nell pacCTBOPEHHOIO BELLECTBA, B3aUMOAENCTBME BOAbI C MeTasllaMu
(HaTpyem ¥©  Kanbumem) (BO3MOXHO WCMOMb30BaHWE  BUeOMaTepuason),



nccnefoBaHMe  00pasL0B  HeOpraHMYeCKMX  BELeCTB  Pas/IMYHbIX  K/1accos,
HabMo4eHNe N3MEHEHNS OKPaCKM MHAMKATOPOB B pPacTBOPaxX KWUC/OT U LLENOYeN,
n3ydeHve B3ammopencTeus okcuga mean (I1) ¢ pacTBOpOM CEPHON KWUCNOTHI,
KMCNOT C MeTalnamu, peakuuin HeTpanu3auun, nosyyeHue HepacTBOPUMbIX
OCHOBaHWIA, BbITECHEHWE OLHOr0 MeTaslia APYrMM M3 pacTBopa COMW, pelleHune
3KCMePUMEHTa/IbHbIX 33fa4 No TemMe «BaXKHeilwme Knaccbl HeopraHm4yeckKmx
COEANHEHMNIN».

Hepl/IOIlI/I‘IeCKI/Iﬁ 3AaKOH H Hepno;mqecmm CUCTeMa XHUMHYCCKHX
iemenToB JI. U. MenngeneeBa. CtpoeHne aromMoB. XHMHYECKAS CBS3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE Pe€aAKIIMH

[MepBble MOMbITKN KnacCUPUKaLUN XUMUYECKUX 3/1eMeHTOB. [loHATME O
rpynnax CXOAHbIX 3/1eMEHTOB (LUe/loYHble U LWEefI0YHO3EMENbHbIE  METaslbl,
rasioreHbl, MHepPTHbIe rasbl). O/IEMEHTbI, KOTOpPble 06pa3ytoT aM()oTepPHbIE OKCUAbI
N TUAPOKCUADI.

MepvoanyecKunii 3aKoH. MNMeproanyeckas cucTeMa XMMUYECKUX 3/1EMEHTOB [,
. MeHgeneesa.  KopoTkonepuogHas ¥ A/iMHHOMepuogHas  (hopMbl
[MeproanyecKor cucTeMbl XUMMYECKMX anemeHToB . . MeHaeneesa. Mepuodbl
N rpynnbl. PU3NYECKMIA CMbICT MOPALKOBOTO HOMepa, HOMEpPOB nepuoga W
rpynmnbl 3/IEMeHTA.

CT1poeHune aTomoB. CocTaB aTOMHbIX A4ep. 30Tonbl. SNeKTPoHbl. CTpoeHme
3NIEKTPOHHbIX ~ 060/104eK  aTtoMoB  MepBbiX 20  XUMWUYECKUX  3/1EMEHTOB
Mepuoanyeckor cuctembl . . MeHgeneeBa. XapaKTepucTMka XMMUYECKOro
3/IeMeHTa Mo ero nosioXxeHuto B Mepuoguyeckoit cucteme . V. MeHgeneesa.

3aKOHOMEpPHOCTU U3MeHeHUs paguyca aTOMOB XUMWYECKUX 3/1EMEHTOB,
METa/INIMYECKMNX N HEMETA/I/TIMYECKMX CBOWCTB MO rpyrnnam 1 nepuogam.

3HayeHve NepnognMyeckoro 3akoHa v MeproanyecKor CUCTEMbl XUMUYECKMX
3/IEMEHTOB NS Pa3BUTUS HayKu W npaktuku. O. . MeHgeneeB — y4yéHblil U
rpadKaaHNH.

Xumnyeckas cBasb. KoBaneHTHad (MonspHas W HernossipHas) CBA3b.
DNEKTPOOTPULATENBHOCTL XUMNYECKNX 3N1EMEHTOB. VIOHHasA CBA3b.

CrteneHb  okucneHusa.  OKUCNNTENbHO-BOCCTAHOBUTENIbHLIE  PeaKL UK.
[Mpouecchl OKUCNEeHNS 1 BOCCTaHOBNEHUSA. OKUCIUTENN U BOCCTaHOBUTE/IN.

Xumuyeckuii IKCnepumMenm:

M3yyeHve 06pasL0B BeLLECTB META/INI0B M HEMETa/IoB, B3aMMOLENCTBUE
rmapokKcuaa LMHKa C pacTBopaMu KUCNOT W LLUEeNoYeit, NpoBefeHue OrbITOB,
WNOCTPUPYIOWNX  MPUMEPbl  OKUC/IUTENIbHO-BOCCTAHOBUTE/NIbHBIX — PeakLumil
(ropeHwue, peakuumn pasnoXeHus, CoeaNHeHNs).

Mexcnpeomemmoie cea3zu



Peanusauma MeXnpeaMeTHbIX CBA3EN NpW U3yYyeHUW Xummm B 8 Kracce
OCYLLECTB/IAETCA 4Yepe3 WCMO/Mb30BaHWE KaK O0OLWMX eCTeCTBEHHO-HAYUHbIX
MOHATUI, TaK N MOHATUIA, ABNAIOLMXCA CUCTEMHBIMW 415 OTAE/NbHbLIX NPeAMETOB
eCTeCTBeHHO-Hay4yHOro uukna.

OOLUMe ecTeCTBEHHO-Hay4YHble MOHATMA: HayYHbIA (PaKT, r1noTesa, Teopus,
3aKOH, aHa/n3, CUHTe3, Kaccuukaums, nNepuognuyHoOCTb,  HabnogeHwe,
3KCMEPUMEHT, MOLEeNnpoBaHue, U3mMepeHne, Moaesb, ABNEHNE.

®dusmka: MaTepus, aTom, 3/EKTPOH, MPOTOH, HEWTPOH, WOH, HYKWA,
M30TOMbI, PafMOaKTUBHOCTb, MOMIEKYNA, 3MEKTPUYECKUIA 3apsj, BeLLeCTBO, TeNo,
06bEM, arperatHoe COCTOSIHME BELLeCTBa, ras, (PU3NYeckne BeNMUUHBI, eAUHULPbI
N3MepeHns, KOCMOC, NiaHeTsbl, 38341, CosHLe.

Buonorus: potocnHTes, abixaHue, Guochepa.

leorpatusa: aTtmoctepa, rugpoctepa, MUHepasbl, TOPHbIe MOPOAbI,
NnonesHbIe NCKOMaeMble, TOMNBO, BOAHbLIE PECYPCHI.

9 KVIACC

BellleCTBO U XUHMHYIECKasi peakius

Mepnoaunyecknin 3akoH. MNeproanyeckas cucTeMa XMMNUYECKUX 31eMeHTOB .
. MeHpgeneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTU B W3MEHEHWUW CBOWCTB
XUMUYECKMX 3/IEMEHTOB TMePBbIX TPEX MepuofoB, Kanuma, Kanbuma ©n  uUX
COefIMHEHWIN B COOTBETCTBUM C [MO/IOXKEHWEM 3/IEMEHTOB B [lepuoamyeckoit
CUCTEME U CTPOEHMEM UX aTOMOB.

CTpoeHve BewlecTBa: BUAbl XUMUYECKOW CBA3W. TWMbl KPUCTa//IMYECKUX
PELLETOK, 3aBUCMMOCTb CBOMCTB BELLECTBa OT TUMa KPUCTa/IINYECKON PELUETKA U
BUIA XUMNYECKOIN CBSI3N.

Knaccugpukaumsa 1 HOMeHKIaTypa HeopraHM4ecKmx BeLLecTB. XUMUYEeCcKue
CBOWMCTBA BELLECTB, OTHOCALUMXCSA K pa3/IMyHbIM Knaccam HeopraHnYeckKmx
COeIMHEHWNIA, TeHETUYECKas CBS3b HEOPraHNYECKMX BELLLECTB.

Knaccugukaums XMMUYeCcKuX peakuuii Mo pasivyHbIM npusHakam (Mo uucny
M COCTaBy Y4YaCTBYIOLMX B peakuuu BeLLecTB, MO TenjaoBOMY 3(PdekTy, Mo
N3MEHEHWUIO CTEMEHEN OKUCNEHUS XUMUYECKMX 3/IEMEHTOB, N0 06paTUMOCTK, MO
Yy4yacTuIO Katanmsatopa). SK30- U 3HLOTEPMUYECKMNE peakunn, TePMOXUMUYECKME
YpaBHEHUS.

[MOHATME O CKOPOCTM XUMUYECKOW peakumn. TMoHATME 06 06paTUMbIX W
HeobpaTUMbIX XUMUYECKNX peakumax. MOHATME O FOMOrEHHbIX W FeTepPOreHHbIX
peakumax. oHATMe 0 KaTannse. [oHATME 0 XMMUYECKOM paBHOBECUU. PaKTOpbI,
B/IMAIOLWME HAa CKOPOCTb XMMMWYECKON peakuum W MONMOXKEeHWEe XUMUYECKOro
paBHOBECKS.

OKUCINTENbHO-BOCCTAHOBUTE/IbHbIE  pPeakuuKn,  3MeKTPOHHbIA  6anaHc
OKMC/IUTENIbHO-BOCCTAHOBUTE/TbHOM peakuuu. CocTaBfieHVe  ypaBHEHWi



OKMC/IUTENIbHO-BOCCTAHOBUTENbHBLIX — peakuuiA € MUCMNOMb30BaHWEM — MeToAa
3/IEKTPOHHOr 0 6anaHca.

Teopus aNeKTPONNTUYECKOW Anccoumanmn. INeKTPONNUTbI N HEINEKTPOUTDI.
KaTnoHbl, aHMOHbI. MexaHn3M AuccoumaumMm BewecTB C pas/iMYyHbIMU BUAAMM
XUMUYecKom cBasn. CteneHb guccoumaunn. CunbHble 1 cnabble 3N1eKTPONNUTDI.

Peakuny MOHHOro obMeHa. Y C/oBus NPOTEKaHMs peakumii NOHHOro 06 MeHa,
MO/IHble W COKpaLLEHHble WOHHbIE YpaBHeHMs peakuunii. CBOWCTBA KWUC/OT,
OCHOBaHWA W Cconeil B CBeTe MpPefCTaBNEHNA 06  3NMEKTPOUTUYECKONA
anccoumaummn. KayecTBeHHble peakumy Ha MOHbI. MOHATME 0 Tnaposn3e Cosei.

Xumuyeckuii IKCnepumMenm:

O3HaKOMJIEHWE C MOAENSIMU KPUCTAI/IMYECKUX PELUETOK HeopraHMYecKmnx
BELECTB — METa//IoB M HeMeTanioB (rpadmura u anvasa), C/O0XKHbIX BELLECTB
(xnopuga Hatpus), nccnefoBaHre 3aBUCUMOCTU CKOPOCTM XMMWYECKOWN peakLmm
OT BO3[ENCTBMA Pas3IMYHbLIX (HaKTOPOB, WCCNefoBaHWE 3N1eKTPOMNPOBOAHOCTYU
PacTBOPOB BELLECTB, Mpouecca Auccoumaumm KUCAOT, Lenodeid M conen
(BO3MOXHO  MCMOSb30BaHWe  BUAEO  MaTepuasioB), MNPOBEAEHUe  OMbITOB,
WNOCTPUPYIOLWNX  NPU3HAKM  MPOTEKaHWA  peakuuii  MOHHOro  0bmeHa
(obpa3oBaHMe ocafka, BbldeneHne rasa, o06pa3oBaHME BOAbl), OMbITOB,
WNMOCTPUPYIOWNX  MPUMEPbI  OKUC/IUTENIbHO-BOCCTAHOBUTESNIbHBLIX  peakLmi
(ropeHue, peakuuUn pasnoXeHWUs, COefUHEHWS), pacrno3HaBaHMe HeopraHW4ecKmx
BELLECTB C MOMOLWUbH  Ka4yeCTBEHHbIX pPeakuuMili Ha  WOHbl,  peLleHue
3KCMNepUMEHTa/IbHbIX 3a4ay.

HeMeTaaasl 1 ux COCAMHCHUSA

Obuwaa xapakTepucTuka rasoreHoB. OCOGEHHOCTM CTPOEHMS aTOMOB,
XapaKTepHble CTeneHW OKucneHus. CTpoeHne U (hM3n4Yeckme CBOMCTBA MPOCTbIX
BELWECTB — Tra/loreHoB. XWUMWYECKMe CBOICTBA Ha npuMepe  xJsopa
(B3aMofeincTBNEe C MeTaaMu, HemeTanamu, Lenodamm). XaopoBOLOPOA.
CongHast KucnoTa, XMMWYECKMe CBOMCTBA, MOMy4YeHWe, MpUMeHeHue. [leincTeume
X/iopa M XN0POBOAOPOAA Ha OpraHuM3m uYenoBeka. BaxkHenwme xnopuabl U KX
HaxoX/eHWe B Npupogae.

Obwaa xapakrepuctnka anemeHtoB VIA-rpynnbl. OCOBEHHOCTM CTPOEHMS
aTOMOB, XapaKTepHble CTerneHn OKucneHus. CTpoeHWe U PU3NYecKne CBOWCTBA
MPOCTbIX BELLECTB — KMC/IOPOAA M cepbl. ANNOTPOMHbIE MOAUMUKALUN KUCIOpoa
N cepbl. XUMUYECKMe CBOMCTBA cepbl. CepoBOAOPOL, CTPOEHMe, (PU3NYECKUE U
XUMUYecKune cBorcTBa. OKcuabl cepbl KakK MPeacTaBUTeN KUCIOTHBIX OKCUAOB.
CepHasi Kucnota, (U3NYECKMEe W XUMUYeCKMe cBolcTBa  (0OWMe  Kak
NpeacTaBuTeNs Knacca KUCNOT U creyumdguyeckme). XUMUYECKMe peakunu,
nexawiMe B OCHOBE MNPOMbILIIEHHOro crnocoba MonyyYeHUss CepPHO KUCNOThI.
MprMeHeHWe cepHOM KUCOTbl. COMM CEPHOM KUCNOTbI, KAYeCTBEHHasA peakums Ha



CynbaT-noH. HaxoxaeHune cepbl U eé coeauHeHWId B npupode. XMUMUYECKOoe
3arpsA3HeHne OKpyXKaroLleid cpefbl COefuMHEeHUAMU cepbl (KUCNOTHbIE LOXAW,
3arpsasHeHne BO34yxa 1 BOLOEMOB), COCOObI ero NpeoTBpaLLeHus.

Obwaa xapakrtepuctuka anemeHToB VA-rpynnbl. OCO6eHHOCTU CTPOEHUSA
aTOMOB, XapaKTepHble CTeneHW OKUC/eHWA. A30T, pacnpocTpaHeHWe B MpUpoAe,
(hn3myeckme N XMMUYeCKre CBOMCTBA. KpyrosopoT asota B npupoge. AMMUAK, ero
(hM3MYecKme N XMMUYECKNe CBONCTBA, NosyvyeHne 1 npumeHeHme. Conm ammoHNs,
NX PU3NYECKME N XMMUYECKME CBOWCTBA, NpUMeHeHMe. KayeCcTBeHHas peakums Ha
MOHbI aMMOHMA. A30THas KWC/oTa, eé nosiydyeHue, (U3MYeCKMe U XUMUYECKME
csoncTea (0OWMe Kak nNpeAcTaBUTENA Knacca KUCNOT WM Cneumguyeckue).
cnonb3oBaHWe HUTPATOB W COMEi aMMOHMA B KayecTBe MUHepa/bHbIX
y,06peHniA. XMMMYECKOe 3arpsasHeHne OKpyXKatoLleid cpefbl COeUHEHNAMM a30Ta
(KMCnoTHble [0XKAW, 3arpsa3HeHWe BO3fdyXa, MoYBbl M BOAOEMOB). Pocdop,
aINOTPONHbIE MoauduKaumm gocdopa, (U3NYECKMe U XMMUYECKMe CBOICTBA.
Okcung docdopa (V) v hocthopHas K1cnota, Prsnyeckmne 1 XMMmMYecKre CBOMCTBa,
nony4eHue. cnonb3oBaHme PoctaToB B KAHeCTBE MUHEPaSIbHbIX YA0OPEHNIA.

Obuwaa xapaktepuctuka anemeHToB IVA-rpynnbl. OCOGEHHOCTN CTPOEHUA
aTOMOB,  XapaKTepHble  CTEMeHW  OKWUCMEHWA.  YTrneposd,  aioTPOrHble
MoaM(MKaumMK, pacnpocTpaHeHne B npupofde, QU3NYeCKMe U XUMUYECKue
coricTBa. Aacopbums. KpyroBopoT yrnepoga B npupoge. Okcuabl yrnepoga, uUx
(hm3nyeckne u XMMUYECKMe CBOWNCTBA, [AEWCTBME Ha >KMBble OpraHu3mbl,
NoflyyeHne n MNpUMeHeHne. OKOMOornyeckne npobnembl, CBA3aHHble C OKCUAOM
yrnepoga (IV), runotesa rnobanbHOro MOTENNEHNs Kaumata, NapHUKOBLIN
aeKT. YronbHas Kucnota u eé conum, ux Quanyeckme N XMMM4Yeckne CBOICTBA,
nofiyyeHne W npuMeHeHve. KayeCTBeHHas peakumsi Ha KapbOHaT-MOHbI.
cnonb3oBaHne KapboHaTOB B ObITY, MeAMLUUHE, MPOMBbILLIEHHOCTM N CE/IbCKOM
XO035ICTBE.

[MepBOHaYasIbHbIE MOHATUSA 06 OpraHMYeCcKNX BELLLeCTBAX Kak O COeAUHEHMAX
yrnepoga (MeTaH, aTaH, 3TU/IeH, aUueTW/eH, STaHO/, MULEPUH, YKCYCHasa KUC/OTa).
MpupogHble WCTOYHMKM  YrN1eBOAOPOAOB (Yronib, MNPUPOAHLIA ra3, HedTb),
NPOAYKTbl UX nepepaboTkn (6eH3UH), MX PoSib B ObITY MU MPOMbILLIEHHOCTW.
[MOHATME O BMOMOTMYECKN BaXKHbIX BELLECTBAX: XMpax, 6enkax, yrnesogax — u ux
PONN B KU3HM 4enoBeka. MaTepuasibHOe €4UHCTBO  OpraHWYecKmx U
HeopraHMYecKnx coeVHEHNIA.

KpemMHUWiA, ero (u3nmyeckme u XUMUYECKMe CBOWCTBA, MONyYeHMe U
npumeHeHune. CoefuHeHUs KpemHUs B npupoge. O6wWmMe npefcTaBneHns 06
okenge kpemuusa (IV) n KpeMHueBon Kucnote. CUnnkaTbl, UX MUCMNOMb30BaHME B
ObITY, B MPOMbILLIEHHOCTU. BaxkHelLIMe CTPOMTeNbHbIE MaTepuasbl: Kepamuka,



CTeK/0, UEeMeHT, 6eTOH, ene306eToH. MNpobniembl 6e30MacHOro MCMosb30BaHNA
CTPOUTESIbHbIX MaTePUaIOB B NOBCEAHEBHOMN YKN3HM.

Xumuueckuii IKcCnepumenm:

M3y4eHne 06pasLOB HEOPraHNYEeCKNX BELLECTB, CBOWCTB COMIAHOM KWUCMOTHI,
NPoBeAeHNe KaueCTBEHHbIX PeakUmii Ha XNOpUA-UOHbI U HabMoAeHNe NPU3HAKOB
MX NPOTEKaHMs, ONbITbl, OTpPaXawLline (U3NYeCKne M XMMUYeCKMe CBOWCTBA
rafloreHoB M WX CoefAMHEeHWA (BO3MOXHO MCMO/b30BaHWE BMAeOMaTepUanos),
O3HaKoM/sieHMe ¢ obpasyamu Xxiopuaos  (rasioreHngoB), 03HaKOM/eHWe C
obpasyamu  cepbl U e€  coefuMHeHMsIMM  (BO3MOXXHO  MCMO/Ib30BaHMe
BYJeomarTepranos), HabnoLeHe npoLecca 00yrnneBaHWA caxapa nog LencTBuEM
KOHLEHTPUPOBAHHON  CEPHON  KUCNOTbI, U3Y4YeHMe XUMUYECKMX CBOMCTB
pa36aB/ieHHOM CEePHOW KMCMOTbI, MPOBEAEHME KaYECTBEHHOW peakUmn Ha CynbgaT-
MOH M HabntofeHne npusHaka eé npoTeKaHus, O3HAKOMJIEHME C (IM3MYECKUMU
cBoMcTBaMM asoTa, Qocdopa U MX COeAVMHEHUIA (BO3MOXHO WCMOMb30BaHWe
BUeoMaTepumanoB), obpasLaMm a3oTHbIX M POCHOPHLIX YA06PEHWIA, NonyyeHwue,
cobvpaHue, pacno3HaBaHWe W W3y4YeHWe CBOWCTB aMMMaka, MNpPOBeAeHMe
Ka4yeCTBEHHbIX peakumii Ha MOH aMMOHUA 1 octaT-uoH N U3yYeHne NPU3HaKoB
NX NPOTEKaHWUS, B3aMMOAENCTBME KOHLEHTPMPOBAHHOM a30THOW KMCNOTbI C MefbtO
(BO3SMOXHO  MCMONb30BaHME  BUAEOMAaTepUaoB), N3yyeHne  Mopenen
KPUCT/I/IMYECKNX PELLETOK anmMasa, rpafura, ¢y/nnepeHa, O03HaKOMJIEHWE C
npoLeccoM afcopbumm pacTBOPEHHbIX BELLECTB aKTMBMPOBAHHLIM YINEM U
YCTPOWCTBOM MPOTUBOrasa, MnosiydyeHve, cobmpaHve, pacnosHaBaHne n n3yyeHue
CBOMCTB Yr/IEKUCNOr0 rasa, NnpoBefeHMe KayeCTBEHHbIX peakumil Ha KapboHaT K
CUNMKAT-MOHbI U M3yYyeHWe TMPU3HAKOB WX MNPOTEKaHUs, O3HaKOM/eHWe C
NPOAYKUMEN CUNMKATHON MPOMBILUIEHHOCTW, pPeLUeHne 3KCNepUMeHTa/IbHbIX
3afa4y no TeMe «BaXKHeiLne HeMeTas/ bl N UX COeAUHEHNSI».

MeTtajlibl 1 HX COCAMHCHUSA

OO6LLasa XapakTepucTMka XMMUYECKUX 3IEMEHTOB — METa/1/IOB Ha OCHOBaHWK
X MNONOXeHnst B [1epuofMyeckoin cucteme XMMUYECKUX 3nemeHToB M. W.
MeHzeneesa 1 CTpoeHns aToMoB. CTpoeHve MeTannoB. MeTannnyeckas CBs3b U
MeTa/IIMYecKass  KpUCTa//IMYecKas — pelléTka.  ONEeKTPOXMMUYECKUA  psg
HanpsHKeHNn MeTanoB. PU3NYECKNE N XUMUYECKME CBOMCTBA MeTannoB. O6Lyme
Cnocobbl MonyyeHnss MeTannoB. [OHATME O KOPPO3UM MEeTasioB, OCHOBHbIE
cnocobbl 3aWwuTbl UX OT Koppo3un. Crnaebl (CTanb, YYryH, AOPaSlOMUHUIA,
OpoH3a) M UX NPUMEHeHKE B BbITY 1 MPOMbILLIEHHOCTH.

LLlenoyHble MeTansbl: MoioXKeHne B epnognyeckoin cucteMe XUMMYECKMX
anemeHToB . V. MeHfeneesa, CTpOeHWe MX aTOMOB, HaxOX[eHWe B MpPUpoAe.
®un3nyecKne 1 XMMMUYECKNe CBONCTBA (Ha npumMepe HaTpus U Kanus). OKeuibl U



rMAPOKCUAbI HaTpud W Kanma. TIpMMeHeHVe LEeNIOYHbIX METAIoB U UX
COEANHEHWIA.

LLlenoyHo3eMeNlbHble  MeTa/ilbl  MarHuim - 1 KasbUMiA:  NONOXEHWe B
[MeproanyecKon cuctemMe XMMUYECKUX anemeHToB . V. MeHaeneesa, CTpoeHue
MX aTOMOB, HaxoX/eHue B npupoge. Pusnyeckne n XMMmMYeCcKmne CBOMCTBa MarHus
N Kanbuus. BaxHeilwuve coefvHeHUs Kanbums (OKCW, TUAPOKCUAL, COMn).
JKECTKOCTb BOAbI M CNOCOObI €8 YCTpaHeHNS.

ANIOMUHWIA: NONOXeEHNe B [NepnoanyecKoin cucteMe XMMNYECKNX 3/1EMEHTOB
[. V. MeHpgeneeBa, CTpOeHWe aToma, HaxoXaeHue B npupope. dusmyeckue u
XMMUYeCKMe CBOMCTBA a/IlOMUHUA. AM()OTEPHbIE CBOMCTBA OKCMAA 1 TMApOKCHAa
TIOMUHMS.

XKeneso: nonoxkeHue B MeproamnyecKor cUcTeMe XMMUYECKNX anemeHToB /.
. MeHpeneeBa, CTpPOeHWE aToma, HaxoXieHue B npupoge. Pusmyeckne wu
XUMUYECKME CBONCTBA Xenesa. OKcuabl, ruapokevabl u conu xxenesa (1) v xxenesa
(111), nx cocTtas, CBOINCTBA M NONYYEHNE.

Xumuueckuit IKCnepumMenm:

O3HaKOMJieHue ¢ obpasuamMyM MeTalioB U CNiaBoB, WX (PU3NYECKMMU
CBOWCTBaMW,  M3y4eHMe  Pe3y/bTaToB  KOppo3uW  MeTannoB  (BO3MOXXHO
MCNoNb30BaHWe BUAeOMaTepuasioB), OCOOGEHHOCTEN B3aMMOAENCTBUA OKcuaa
KanbUMs WM HaTpus C BOAOM (BO3MOXHO WCMOMb30BaHWe BueoMaTeprasnos),
NcCnefoBaHMe CBOWCTB XECTKOM BOAbI, Mpouecca ropeHus xenesa B KUC/IOPOAE
(BO3MOXHO  MCMONb30BaHME  BUAeOMaTepuanoB), MNPU3HAKOB  MPOTEKaHWA
KaueCTBEHHbIX pPeakLMil Ha MOHbI: MarHWs, KasbLus, alOMUHUS, LUMHKA, dXenesa
(I1) n xenesa (111), megn (I1), HabnoAeHVE U ONUCaHNE MPOLIECCOB OKpaLUNBaHNA
NnamMeHy WOHaMW HaTpus, KamMd U Kaibuus  (BO3MOXXHO MCMO/b30BaHME
BUeOMaTepmanoB), UCCneaoBaHMe amPOTEPHbIX CBOMCTB rMapoKcuaa atoMmMHUA
M TMAPOKCUAA LUMHKA, pPeLleHre aKCnepMMeHTa/bHbIX 3a4ad no TeMe «BaxkHenwmne
MEeTasI/bl U UX COELUMHEHNS,

XuMHs 1 OKPY:KaLas cpeaa

BewectBa 1 maTepuanbl B MOBCELHEBHOM >XU3HM 4YenoBeka. besonacHoe
MCNOMb30BaHME BELLECTB M XUMUYECKUX peakumii B 6bITy. epBas noMoLls npu
XUMUYECKNX 0XKOrax 1 OTPaB/IeHUSIX.

XUMMYECKOe 3arpsA3HeHne OKpyXKatolein cpefbl (NpegenbHas [LOMYyCTUMAas
KOHLeHTpauusa BewecTs, fanee — MAK). Ponb XvMumn B peLleHnn 3KOMOrMYecKmx
npo6/em.

Xumuueckuii IKCnepumenm:

n3ydeHve 06pas3LOB MaTepuasioB (CTEK/O, CriaBbl METa/IN0B, MOMMMEPHbIE
marepuabl).

Mescnpeomemmnuwie ceasu



Peannzaums MeXnpeaMETHbIX CBSI3e NPU U3Y4YeHUU XuMun B 9 Knacce
OCYLLECTB/IAETCA 4Yepe3 WCMO/Mb30BaHWE KaK O0OLWMX eCTeCTBEHHO-HAYUHbIX
MOHATUI, TaK N MOHATUIA, ABNAIOLMXCA CUCTEMHBIMW 415 OTAE/NbHbLIX NPeAMETOB
eCTEeCTBEHHO-Hay4HOr o UMKna.

O6Lne ecTeCTBEHHO-HaY4YHble MOHATUSA: Hay4yHbIA (haKT, rMnortesa, 3akoH,
Teopus, aHain3, CUHTEe3, KnaccupmKauus, MepuoanyHOCTb, HabnoaeHue,
3KCMEePUMEHT, MOAENMPOBaHMe, W3MEePeHne, MOAeNb, SBMIEHNe, MapPHUKOBbLIN
ahpeKT, TEXHOMOT A, MaTepurasbl.

dun3nka: MaTepusi, aTtoMm, 3MEKTPOH, MPOTOH, HEWTPOH, WOH, HYKAUA,
M30TOMbI, PaAMOaKTUBHOCTb, MOJEKY/A, 3/IEKTPUYECKUA 3apsd, MPOBOLHUKN,
NoNMYNPOBOAHVKN,  ANSNEKTPUKM, (OTO3NEMEHT, BELWECTBO, TeNo, O00bLEM,
arperaTHOe COCTOsIHME BELLLEeCTBa, ras, pacTBop, PaCTBOPUMOCTb, KpUCTa/INYECKas
PeLéTKa, CrnaBbl, (M3NYECKNE BENWUUMHDBI, eAVHULbI U3MEPEHUS, KOCMMUYECKOE
MPOCTPAHCTBO, NMaHeTbl, 38€34bl, COMHLE.

Buonorusa: QoTtocuHTes, AblxaHue, 6uocgepa, 3KocUcTeMa, MUHepasibHble
YA06peHNs, MUKPO3/IEMEHTbI, MaKPO3/IEMEHTbI, MUTaTe/IbHble BELLECTBA.

leorpagma: aTmocthepa, rugpocdepa, MuHepasabl, TOPHble MOPOAbI,
rnosie3Hble CKoMaeMble, TONMBO, BOAHbIE PECYPChbI.



2. INTAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA TPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JINHHOCTHBIE PE3YJIBTATBI

JINYHOCTHblE  pe3ynbTaTbl OCBOEHWA MporpaMmbl  OCHOBHOrO  006Lero
06pa3oBaHNA AOCTUralOTCs B XOAe OOYyYeHMS XUMUW B €AUHCTBE Y4ebHOW W
BOCMNUTATE/IbHOW [esTeNIbHOCTM B COOTBETCTBUM C TPALMLMOHHBIMU POCCUACKUMM
COLMOKYNbTYPHLIMU U IYXOBHO-HPAaBCTBEHHbLIMW LIEHHOCTAMM, MPUHATBIMA B
ob6LecTBe MNpaBuiaMM W HOpPMaMu MOBeAEHUA WM CMOCOOCTBYHOT mpoLeccam
CaMOro3HaHWs, CaMopasBmUTUA 1 coLMann3aLmm 0oy4vatoLLmnXcs.

JINYHOCTHbIE ~ pe3y/bTaTbl  OTPaXKalT  TOTOBHOCTb  06YyvatoLmxcs
PYKOBOACTBOBATbCS  CUCTEMOM  MO3UTUBHBLIX LEHHOCTHLIX  OpMEHTauuii 1
pacLUMpeHue OnbITa AesATeNIlbHOCTN Ha e€ OCHOBE, B TOM YMIC/E B YaCTU:

1) mMaTpHOTHYECKOT0 BOCTIMTAHMSI:

LLEHHOCTHOIO OTHOLLIEHUA K OTEYECTBEHHOMY KY/NbTYPHOMY, UCTOPUYECKOMY
M Hay4yHOMY Hacneauto, MOHMMaHUSA 3HAYeHWUs XUMUYECKOW HayKW B XKU3HW
COBPEMEHHOr0 06LLecTBa, CNOCOOGHOCTU BfaAeTb AOCTOBEPHOW MH(opmauuein o
NepeaoBbIX AOCTMXKEHUAX U OTKPbITUAX MUPOBOW WM OTEYECTBEHHON XUMUW,
3aMHTEPeCOBaHHOCTM B HaY4HbIX 3HAHUAX 00 YCTPONCTBE MUpa 1 0OLLECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

NPeACTaBMeHMs O COUMa/IbHbIX HOpMax W MnpaBunax MeXINMYHOCTHbIX
OTHOLLEHWUIA B KONNEKTMBE, KOMMYHMUKATVBHOW KOMMETEHTHOCTM B OOLLECTBEHHO
Mofie3Hoi,  y4eOHOWCCNe0BaTEeNIbCKOM,  TBOPYECKOW U Apyrux  Bupax
[eATeNbHOCTW, FOTOBHOCTM K PasHOOOpa3HO COBMECTHOW AeATeNbHOCTU Mpu
BbIMOSIHEHUM  YYebHbIX, MO03HaBaTe/lbHbIX 3a4ay, BbIMO/IHEHUN  XUMUYECKMX
3KCMEPVMMEHTOB, CO3aHNN Y4eOHbIX NPOEKTOB, CTPEMJIEHNS K B3aMMOMOHUMaHNIO
M B3aMMOMOMOLLM B npoLecce 3TOM Y4ebHON [eATeNbHOCTW, TOTOBHOCTU
OLeHMBaTb CBOE [MOBeAeHMe W TMOCTYMKN CBOMX TOBapuULEn € no3uvumm
HPaBCTBEHHbIX Y NPABOBbIX HOPM C YY4ETOM OCO3HaHWSA NOC/IEACTBUIA NOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS

MVPOBO33PEHYECKME NPEACTaB/IEHNS O BELLECTBE M XUMWYECKOW peakuumu,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKM W COCTaBfstOLMe
OCHOBY A/11 MOHWMaHUSA CYLLHOCTU Hay4yHOW KapTUHbI MUpa, NpeacTaBfieHns 06
OCHOBHbIX 3aKOHOMEPHOCTAX pPasBUTUA MNPUPOAbI, B3aMMOCBA3AX Ye/l0BEKA C
NMPUPOLHON CPeAoi, O POSIN XMMUN B MO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

no3HaBaTe/lbHble MOTWMBbI, HarnpaB/ieHHbIE Ha MOMyYeHNe HOBbIX 3HaHWI MO
XUMUK, Heobxoanmble And 00bSACHEHMS HabntofaeMblX MPOLECCOB M ABMEHUNA,
No3HaBaTeNbHOW, WUH(POPMALUMOHHON W YUTATENbCKOW KYNbTypbl, B TOM 4MUC/E
HaBbIKOB CaMOCTOATE/IbHO pPaboTbl C  Yy4yebHbIMM TeKCTamu, CrpaBOYHOM



NUTEPaTYPOR, AOCTYMHLIMUA  TEXHUYECKMMMU  CPefcTBaMuM  UHDOPMALMOHHbIX
TEXHOMOI NI,

MHTEpeC K OOYyYeHUIO W MO3HaHWIO, N0O03HATENIbHOCTb, FOTOBHOCTb WU
CMOCOGHOCTL K CamMoobpa3oBaHWIO,  MPOEKTHOM U WUCC/e[0BaTeNbCKOM
[eATeNIbHOCTW, K OCO3HAHHOMY BblI6OPY HamnpaB/IEeHHOCTUM U YPOBHSA 00Yy4eHus B
AanbHeuLem;

4) popmMupoBaHNS KYJIbTYPbI 3/I0POBbA.

OCO3HaHWMe LEHHOCTW >KWU3HW, OTBETCTBEHHOrO OTHOLWUEHWUS K CBOEMY
3[10pOBbIO, YCTAHOBKM Ha 340POBbIA 006pa3 >XM3HW, OCO3HaHWE MOCNEACTBUNA U
HenpuATre BPeHbIX NPuBbIYeK (YNOTpeb/ieHNs asikoross, HapPKOTUKOB, KYpPeHUs),
HeobxoAMMoCcT\  cobntofeHnss npaswi  6e30nMacHOCTM  Mpu  obpalleHun ¢
XUMUYECKUMU BELLLECTBAMM B ObITY U peasibHOW XXU3HMU;

5) TpyA0BOr0 BOCIIMTAHUSI:

MHTEPEC K NPaKTUYECKOMY M3YYeHUIO Npodieccuii 1 Tpyda pasiMyHoro poaa,
YBaXKEHWe K Tpyay W pesynbTaTam TPYLOBON [eATeNbHOCTW, B TOM 4MUC/E Ha
OCHOBE MPUMEHEHMs MNPeAMETHbLIX 3HaHWM MO XUMWK, OCO3HaHHbLIA BbIGOP
VHANBUAYabHOW TPAeKTOpUM MPOLO/MKEHUA 006pa30oBaHUsA C YHETOM JIMYHOCTHbIX
MHTEPECOB M CMOCOOHOCTU K XMMWUW, OOLLECTBEHHbIX UHTEPECOB M MOTPEOHOCTEMN,
YCMELIHOA NPogieCCUOHaNbHOM AeATENbHOCT U Pa3BUTUA HEOOXOAUMbIX YMEHWIA,
FOTOBHOCTb afanTMpoBaThCA B NPOJeCCMOHa/IbHOM Cpeje;

6) 3K0JOrNYecKOro BOCIIUTAHMSA:

3KOMOrMYecKn LienecoobpasHoe OTHOLLIEHME K MNPUpofde KakK WCTOYHUKY
XXM3HM Ha 3emsie, OCHOBe €€ CyLLLeCTBOBaHUA, NMOHNUMaHWe LLeHHOCTU 340POBOro M
6e3onacHoro obpasa >XWM3HW, OTBETCTBEHHOE OTHOLLUEHWE K COOCTBEHHOMY
(hM3MYECKOMY U MCUXUYECKOMY 3[0pOBb0, OCO3HaHME LEHHOCTU COo6M4eHNA
npaBwnni 6e30nacHOro noBefeHns Npy paboTe C BeLLECTBaMu, a TaKXKe B CUTYyaLmsiX,
YrpoXKatoLLMX 340P0BLH0 U XXU3HW NTHOAEN;

CMOCOOHOCTU MPUMEHSATL 3HaHWSA, MoydYaeMble MPU U3YYeHUU XUMWUW, ONA
PeLLeHuns 3a4a4, CBA3aHHbIX C OKPY)KatoLLEein NPUPOAHON CPesoi, ANs NMOBbILLEHNSA
YPOBHA  3KOMOrMYECKOW  Ky/NbTypbl, 0OCO3HaHWA TN106a1bHOr0  Xapakrepa
3KOMOrMYecKMX npobsiemMm 1 nyTerd UX PeLleHns MOoCcpeacTBOM METOAOB XUMUW,
3KO/OrMYECKOro MbILLIEHNS, YMEHUS PYKOBOLCTBOBATLCA UM B MO3HaBaTEe/IbHOW,
KOMMYHWKaTUBHOW M COLMaNIbHOM NPaKTUKe.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocTaBe MeTanpeaMeTHbIX pe3ynbTaToB BbIAENAKOT 3HaYMMble A5
(hopMMpOBaHMA  MUPOBO33PEHNA  OOLLEHayYHble MOHATUS  (3aKOH, Teopus,
MPUHLUMN, rMnoTes3a, akT, cMcTeMa, NpPoLecc, 3KCNEPUMEHT U ApYroe.), KOTopble
MCNONb3YHOTCA B €CTECTBEHHO-HAYUHbIX Y4YeOHbIX MNpeameTax M NO3BONAIOT Ha
OCHOBE 3HaHWIA 13 3TUX NPegMeTOB (HOPMUPOBATL NPeACTaB/IEHNE O Le/IOCTHOM



Hay4HOW KapTUHE MUpa, U YHUBEPCa/bHbIE YYebHble AeNCTBUA (MO3HABaTe/bHbIE,
KOMMYHWKATMBHbIE, PErynsiTUBHbIE), KOTOpble 06ecneynBatoT (HOPMUPOBaHME
FOTOBHOCTW K CaMOCTOATE/IbHOMY M/1aHMPOBAHNIO M OCYLLLECTB/IEHUIO Y4YeOHOIA
[eATeNbHOCTN.

ITo3HaBaTeJabLHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBble Jjoruueckue JelcTBUA:

YMEHNA WCMNOMb30BaTb MPUEMBbI NTOMMYECKOr0 MbILLIEHUSI MPU  OCBOEHUK
3HaHWIA: PacKpbIBaTb CMbIC/T XUMUYECKUX MOHATUIA (BbIAENSATb UX XapaKTepHble
MPU3HaKW, ycTaHaBMBaTb B3aMMOCBA3b C APYrMMM MOHATUSMM), UCMOMb30BaTb
MOHATUA ANA 00BACHEHUS OTAENbHbIX PAKTOB U ABMEHMI, BbIOMPATL OCHOBaHUA U
KpUTEPUN ANA KnacCUPUKaUMM XUMUYECKUX BELLECTB U XUMUYECKUX PeakL i,
yCTaHaBNMBaTb MPUYMHHO-CNEACTBEHHbIE CBA3M MeXAy O0O0beKTaMu WK3ydeHus,
CTPOUTb JIOTMYECKME pacCyXaeHns (MHAYKTUBHbIE, AefYyKTUBHbIE, M0 aHanorum),
[enaTb BbIBOAb! M 3aK/THOYEHUS;

YMeHMe MNPUMEHATb B MPOLECCE MO3HaHMS MOHATUS  (NPeAMETHbIE W
MeTanpeAMeTHbIE), CUMBONIMYECKME (3HAKOBbIE) MOAENN, UCMO/b3yeMble B XUMUN,
Npeobpa3oBbIBaTh LUMPOKO MPUMEHSIEMbIE B XUMUW MOJE/NbHbIE NPeacTaBNeHns —
XUMUYECKUA 3HaK (CMMBON 3/M1EMEHTa), XMMUYecKas (opMyna W ypaBHEHUe
XUMUYECKON peakunn — Npu peLleHnn y4ebHO-No3HaBaTe/lbHbIX 3aa4, ¢ Y4ETOM
3TUX MOAENbHbIX NPeACTaBNeHUA BbISBNATb W XapaKTepn3oBaTb CYLLECTBEHHbIE
MPU3HaKN M3yvaeMblX 06BHEKTOB — XMMUYECKNX BELLECTB U XUMUUYECKUX peakLUuii,
BbISB/IATL  00WME  3aKOHOMEPHOCTW,  MPUYUHHO-CNEACTBEHHbLIE  CBA3M U
MPOTMBOPEYMS B U3yHaeMbIX NpoLeccax U ABNeHUsIX.

Ba3oBble uccienoBatebCKue 1eMCTBUA .

YMeHMe MCMOMb30BaTb MOCTaB/IEHHbIE BOMPOCblI B KayecTBe WMHCTPYMEHTa
MO3HaHMSA, a TaKXKe B KauyeCTBE OCHOBbI [A151 (JOPMUPOBaHMA TUMNOTE3bI MO
NpoBepKe NPaBU/IbHOCTM BbICKa3bIBAEMbIX CY>KAEHWIA;

npuobpeTeHre oOMbiTa MO MMNaHUPOBAHUIO, OpraHu3auMM W MPOBeAEHUIO
YYEHNYECKMX IKCMEPUMEHTOB, YMeHWe HabnwgaTb 3a XO0A4OM  Mpouecca,
CaMOCTOATE/IbHO MPOrHO3MpoBaTh ero pesynbTar, PopMynnpoBaTb 0606LLEHNA U
BbIBOAbI MO pe3y/ibTataM NpoBeAEHHOrO OMbiTa, UCCeA0BaHNA, COCTaBIATb OTUET
0 NpoaenaHHon pabore.

PabGora ¢ ungopmanmueii:

YMeHue BblOMpaTb, aHaM3MpoBaTb W WHTEPNPETUPOBATL WH(OPMaLNIo
Pa3/IMYHbIX BUAOB U (hOpM NpeacTaB/eHns, Noy4yaeMyto U3 pas3HbIX UCTOYHNKOB
(Hay4yHO-MonynspHas nutepaTypa XMMUYECKOro COAEPXXaHWs, CnpaBOYHbIE
nocobusi, pecypcbl WHTEpHeTa), KPUTMYECKM OLEHMBATL MPOTUBOPEYMBYHO W
He0CTOBEPHYH MH(hOpMaLMIO;



YMeHMe MPUMEHATb pas3/iMyHble METOAbl M 3anpochkl Mpu rnoucke n oTéope
MH(OPMaUumM M COOTBETCTBYIOLUMX [AHHBIX, HEOOXOAMMbLIX A1 BbIMOSHEHUA
yUyebHbIX 1 NO3HaBaTe/IbHbIX 3aay onpeaenéHHOro Tuna, NPUobpeTeHKe onbiTa B
06/1aCTM  UCNOMb30BaHNA  UHHDOPMALMOHHO-KOMMYHUKaTUBHBLIX — TEXHOJOMUIA,
OBNafeHne KynbTypoi aKTUBHOIO 1CMO/b30BAHUA Pa3/IMUHbIX MOUCKOBbIX CUCTEM,
CaMOCTOSTE/IbHO BbIGMPaTh ONTHMMAa/IbHYIO (DOPMY NPeACTaB/eHNA NHOpPMaLMK 1
WNMOCTPUPOBaTL  PeLlaeMble 3a[a4n  HEC/IOKHbIMK  CXeMamu, Auarpammamu,
APYrMuy hopMamMu rpadivkm U X KOMOUHaLNAMU;

YMEHWe WCNoMb30BaTb W  aHaJM3MpoBaTb B Npouecce Y4yebHON K
NCCnenoBaTe/ibCKOn AesATeNlbHOCTM UH(OPMALMIO O BAUAHWMM MPOMbILLIEHHOCTMH,
CeNbCKOro XO3MCTBA M TPAHCMOpPTa Ha COCTOSHME OKPY>XKatoLlen MpupogHOMN
cpeapbl.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

yMeHVUa 3afaBaTb Bonpocbl (B Xoge Awanora u (Mnn) AUCKyccun) no
CyllecTBY  06CY)XZaeMoW  TeMbl,  (DOPMYyNMpoBaTb  CBOM  MpPeLIOKeHWS
OTHOCUTE/IbHO BbIMO/IHEHWS NPeS/I0KEHHON 3aja4u;

YMeHUs  NPeACTaBNsATb  MNOMyYeHHble  pe3ynbTaTbl  MO3HABATE/IbHOW
[EATENIbHOCTM B YCTHbIX W TMUCbMEHHbIX TeKCTaxX; [feNnaTb Mpe3eHTauuio
Pe3ynbTaTOB BbINOMHEHUS XMMUYECKOro 3KcreprMeHTa (nabopaTopHOro orbiTa,
nabopaTopHOI paboTbl MO UCCNEeL0BaHNIO CBONCTB BELLLECTB, Y4EOHOro NPoeKTa);

YMeHMS1 y4ebHOro COTPYAHWYECTBA CO CBEPCTHUMKAMM B COBMECTHOW
NMo3HaBaTeNlbHOM WM UCCNefoBaTeNbCKOW  [AeATeNlbHOCTM  MpW  peLleHnm
BO3HMKAKOLWMNX NPOo6iemM Ha OCHOBE Y4éTa OOLMX WHTEPEecoB M COr/iacoBaHuS
no3munin (06CyXKAeHMsi, 0OOMEeH MHEHWUAMU, «MO3rOBble LUTYPMbI», KOOPAUHALNS
COBMECTHbIX  [EWCTBWA, ONpeaeneHne KpPUTepMeB MO OLEHKE KayecTBa
BbINO/IHEHHOW PaboTbl U Apyrue).

PeryisiTuBHbIE YHUBEPCAJbHbIE Y4eOHbIE 1eiiCTBUS:

YMeHMe CaMOCTOATeNbHO OnpefenaTb Lenu [eATeNbHOCTW, MNJaHMpOoBaTh,
OCYLLECTB/IATb, KOHTPONMPOBAaTb U NP HEOOXOAUMOCTN KOPPEKTUPOBATb CBOHO
[eATeNbHOCTb, BbloMpaTh Hanbonee aPpdeKTUBHbIE CNOCOOLI PeLLeHns YHebHbIX U
Mo3HaBaTe/lbHbIX 3afay, CamMOCTOSTe/lbHO COCTaB/ATb WM  KOPPEKTUPOBATH
NPEeANOXEHHbIA anroput™M [AeWCTBUA NPU  BbIMOHEHUW 33faHWii C  YYETOM
MO/TYYEHUS HOBbIX 3HAaHMI 06 M3y4yaeMblX 0O6beKTax — BELecTBax W peakuusXx,
OLEeHMBaTb COOTBETCTBME MONYYEHHOrO pe3y/bTara 3asB/IEHHON Lenun, yMeHue
MCNOMb30BaTb M aHaIM3MPOBaTb KOHTEKCTbI, Npefiaraemble B YC10BUW 3afaHWiA.

IMPE/IMETHBIE PE3YJIBTATBI

B coctaBe npeAMeTHbIX pe3ynbTaToB MO  OCBOEHMIO 0053aTefIbHOro
COAepXKaHUsi, YCTAHOB/IEHHOr0 [AaHHOW (hedepasibHOM paboyeir MNporpammon,
BbIAENAKOT: OCBOEHHble 00YYatOLLMMUCA HAY4Hble 3HaHWSA, YMEHWS W Crocoobl



OEACTBUI, crieunduyeckne ansa  NpeaMETHON o6nactm  «XuMus», BUAbI
[eATeNlbHOCTM MO MOMYYEHWH0  HOBOrO  3HaHWA, €ero  WHTepnpeTauuwu,
NpeobpazoBaHMIo Y NMPUMEHEHMIO B Pa3/INYHbIX YHEOHbIX N HOBbLIX CUTYaLusX.

K KoHLYy 06y4yeHuns B 8 kimacce npegMeTHble pe3ynbTarbl Ha 6a30BOM YPOBHE

[0/KHbI OTpaXKaTb CHOPMMPOBAHHOCTb Y 06YYaIOLLIMXCA YMEHWIA:

e PacKpblBaTb CMbIC/T OCHOBHbIX XMMWUYECKUX MOHATUIA: aToM, MOMeKyna,
XUMUYECKUIA 3MEMEHT, MPOCTOe BELLECTBO, C/IOKHOE BELLECTBO, CMECb
(ofHOpOAHAA M HEOQHOPOAHASA), Ba/IEHTHOCTb, OTHOCUTE/IbHAsA aToOMHas 1
MOJIEKY/IipHas Macca, KOMMYecTBO BeLecTBa, MOJSb, MOSSPHas macca,
maccoBas [0/19 XMMWYECKOro 3/1eMeHTa B COeJMHEHNW, MOJISIPHbIA 00bEM,
OKCWf, KWUCNOTa, OCHOBaHWE, COJMb, 3/IEKTPOOTPULATENbHOCTb, CTerneHb
OKMC/IEHNS, XMMWYECKas peakuus, Knaccumkaums peakuuii: peaxkuum
COEVIHEHUSA, peakUuMn pPas/ioXeHus, peakuny 3aMelleHns, peakumm
06MeHa, 3K30- U 3HL0TEPMUYECKME peakummn, TennoBon addeKkT peakuuu,
SAP0 aToMma, 3/1eKTPOHHBIA C/o aToMa, aTOMHas opbuTanb, paguyc
aToma, XMMU4Yeckas CBA3b, MOJMIAPHAA W HernonspHas KoBaJIeHTHas CBSA3b,
MOHHaA CBA3b, MOH, KaTWOH, aHWOH, PacTBOp, Maccosas [0/A BeLlecTsa
(MpoLeHTHas KOHLeHTpaLus) B pacTBope;

e WINOCTPUPOBATb B3aUMOCBS3b OCHOBHbIX XUMWYECKUX MOHATUA U
MPUMEHATbL 3TW NMOHATWS NPWU OMUCAHMMN BELLECTB U UX NPEBPALLEHWN;

e UCMOMb30BaTb XMMUYECKYHD CUMBOMMKY [A/1I9 COCTaBNeHUA (DOPMYI
BELLLECTB U YpaBHEHUI XMMUYECKUX peakLuii;

o OMNpefensTb BaJIEHTHOCTb aTOMOB 3/1EMEHTOB B OMHAPHbLIX COEAMHEHMSX,
CTerneHb  OKWC/IEHUS  3/1IEMEHTOB B OWHApHbIX  COEAVHEHUAX,
MPUHAAIEXHOCTb BELLECTB K OMpefeniBHHOMY Knaccy COeAMHEHWUA Mo
(hopmynam, BWL XUMWYECKOW CBA3M (KOBaJIeHTHas W WOHHas) B
HeopraHMYecKnx CoeNHEHNAX;

e packpbiBaTb CMmbicn [lepuogndeckoro 3akoHa [MA. W. MeHpeneesa:
AEMOHCTPUPOBaTh MOHWMaHWEe MNepuoaMYeCcKOn 3aBUCUMOCTN CBOWCTB
XUMMUYECKNX 3/IEMEHTOB OT WX MOMIOXKEHUA B [1epnofMyecKoin cucteme,
3aKOHOB COXpaHeHWs MacCbl BeLLecTB, MOCTOAHCTBA COCTaBa, aTOMHO-
MOJIEKY/IAPHOI0 Y4eHus, 3aKoHa ABoragpo;

e OMNUCbIBATL W XapakTepu3oBaTb Tab/MuHyto opmy [leproanyeckon
CUCTEMbl  XMMMWYECKMX 3/1eMEHTOB: pas3fvyatb MOHATUA  «rfiaBHas
noarpynna (A-rpynna)» n «noboyHas nogrpynna (b-rpynna)», Manble
bonblUMe Nepuofbl, COOTHOCUTb O0003HAYeHMsi, KOTOpble WMEKTCA B
Tabnuue «llepnogmyeckas cuctemMa XUMUYECKUX 3nemeHToB [. W.
MeHpeneesa» C UMC/IOBbIMU XapakKTEPUCTUKaMW CTPOEHUA aTOMOB



XMMUYECKNX 3/1EMEHTOB (COCTaB W 3apsj, a4pa, 06LLyee YMCO 3/1EKTPOHOB
W pacrnpegeneHne ux rno 31eKTPOHHbIM CNosAM);

KnaccuguumMpoBaTb XMMUYECKNe 3/1eMeHTbI, HEOPraHU4YecKne BELLLeCTBa,
XMMUYeckne peakuum (Mo YMCNy M COCTaBy Y4YacCTBYHOLUMX B peakuuu
BELLLeCTB, MO TENJ0BOMY 3(EKTY);

XapaKTepu3oBatb (ONUCbIBaTb) 0OLLME XMMUYECKMe CBOMCTBA BELLECTB
Pas3/IMYHbIX KNaccoB, NOATBEPXKAAA onucaHve npumepammnm MONeKynsapHbIX
YpPaBHEHWN COOTBETCTBYHOLLMX XUMUYECKNX PeaKLWii;

MPOrHO31POBaTh CBOMCTBA BELLECTB B 3aBUCUMOCTM OT MX KaYeCTBEHHOI0
COCTaBa, BO3MOXHOCTW MPOTEKAHUA XUMWUYECKUX NpeBpalieHnii B
Pas3INYHbIX YCIOBUAX;

BbIUNC/ATL  OTHOCUTE/IbHYIO  MOMEKYNIAPHYIO M MOJSPHYKO  Macchl
BELLLECTB, MacCOBYK) [O/I0  XUMWYECKOro 3/femMeHTa Mo opmyrne
COeIHEHUSA, MACcCOBYIO A0/H0 BELLECTBA B pPacTBOPE, MPOBOAUTL PacHéTbl
M0 YPaBHEHNIO XMMUNYECKOI peakLnu;

MPUMEHATb OCHOBHbIE OMepauMn MbIC/IMTENBHON LeATENIbHOCTU — aHa/In3
M CUHTE3, CpaBHeHMWe, 0000LleHMe, cUCTeMaTM3aUMIo, KnaccuuKaumio,
BbISIB/IeHWE NPUYNHHO-CNEACTBEHHbLIX CBA3EA — AN U3YYeHWUS CBOWCTB
BELWECTB U XUMWUYECKMX peakUWid, eCcTeCTBEHHO-Hay4Hble METOAbI
Mo3HaHMS — Hab/MoAeHNe, W3MepeHne, MOAENNPOBaHME, 3KCMNEPUMEHT
(peasibHbI 1 MbIC/IEHHbIN);

cnefoBaTb  npaBuiaM  MOMb30BAHMA  XMMUYECKOW  Mnocygon  w
nabopatopHbiM 060pyfAOBaHMEM, a TakXke nMpaBuiaM obpalleHns C
BeLlecTBaMM B COOTBETCTBUM C  WHCTPYKUMAMM MO  BbIMO/HEHMIO
NabopaTopHbIX XUMWUYECKUX OMbITOB MO MOMYYEHUO W COBUpaHUIO
razoobpasHbix BewlecTs (BOAOPOAA W KMCMopoga), NPUroTOBNEHUIO
pacTBOPOB C ONPeAenéHHON MaccoBOW [0/eil paCTBOPEHHOIO BELLLECTBA,
M1aHUMpoBaTb WM MPOBOAUTL  XMMWYECKME  3KCMEPUMEHTbI MO
pacno3HaBaHUIO PacTBOPOB LLEIOYEN U KMCNOT C NMOMOLLbIO MHAMKATOPOB
(nakmyc, theHoNndTanenH, MeTUnopaHX 1 apyrue).

K KOHLy 06y4eHusi B 9 kiaacce NpeAMETHbIE Pe3y/bTaTbl Ha 6a30BOM YPOBHe
[0MKHbI 0TPaXKaTb CHOPMMUPOBAHHOCTL Y 00YUaLOLLMXCS YMEHMWIA:

PackpblBaTb CMbIC/T OCHOBHbLIX XWMWUYECKUX TMOHATUIA:  XUMWYECKMNIA
3/IEMEHT, aToM, MOJieKyna, WMOH, KaTWOH, aHWOH, MPOCTOe BeLLeCTBo,
C/TIOXKHOE BeLLeCTBO, Ba/leHTHOCTb, 3/1EKTPOOTPULLATENIbHOCTb, CTEMNeHb
OKMC/IEHNSA, XUMMYECKas peakLms, XMMUYecKas CBA3b, TEMNIOBON 3PMeKT
peakuun,  MONb,  MOMIAPHbIA  00BLEM,  pacTBOp,  3MIEKTPOJIUTLI,
HE3NEKTPONNUTLI, 3NEKTPOIMTUYECKAs auccoumanms, peakumm WOHHOrO
obMeHa, KaTanmMs3aTtop, XUMW4YECKOe paBHOBecue, 00paTVMble U



HeobpaTMMble peakuun, OKUCUTEIbHO-BOCCTAaHOBUTE/bHbIE peakuuu,
OKUC/NTENb,  BOCCTAHOBWUTENb,  OKUC/IEHWEe W BOCCTaHOB/IEHNe,
annotponus, amqpoTepHOCTb, XMMMUYecKas CBA3b (KOBasIEHTHas, MOHHas,
MeTa/I/INYecKas), KpUCTa/IMYeCcKas peLlérka, Koppo3us  MeTaslsios,
CMNaBbl, CKOPOCTb XUMWYECKON peakuuu, npeaensHO  AonycTumas
KOoHUeHTpauma MNAK BeLLecTBa;

WNIIOCTPUPOBaTL  B3aMMOCBA3b OCHOBHbIX XUMWUYECKUX MOHATUIA ©
MPUMEHATbL 3TW NMOHATWS NPYU OMUCAHMMN BELLECTB U UX NPEBPALLEHWNA;
MCNONb30BaTb XUMWYECKYKD CUMBOSIMKY [N COCTaBfIEHMS  (DOPMYN
BELLECTB U YpaBHEHUI XMMUYECKUX peakuuii;

onpefensTb Ba/IeHTHOCTb U CTeMeHb OKUCNEHNA XMMUYECKUX 3/1eEMEHTOB B
COEAMHEeHMAX  pas/IMYHOrO COCTaBa, MNPUHAAJ/IEXHOCTb BELEeCTB K
onpefenéHHOMY Kfaccy COeAMHEeHWA Mo qopmMynam, BUb XMMUYECKOM
CBA3N (KOBaJIeHTHasA, WOHHadA, MeTa/lInyeckasd) B HeopraHM4yecKux
COeIHEHUAX, 3apsi[ MOHA MO XMMUYECKON (hopMyrne, XapakTep cpefbl B
BOAHbIX PacTBopax HeopraHMYeCcKMx COefMHEHWI, TUN KPUCTa//IMYECKON
PELUBTKN KOHKPETHOIO BELLEeCTBa,;

packpbiBaTb CMbicn [lepuogmnyeckoro 3akoHa [. V. MeHpeneesa W
[JEMOHCTPMPOBaTL €ro MOHMMaHWe: OMnucbiBaTb W XapaKTepu3oBaTb
TabnmMyHyto hopmy [Meproanyeckot CUCTEMbI XMMUYECKMX 3/IEMEHTOB:
pasnnuyaTb MOHATUSA «rnaBHas nogrpynna (A-rpynna)» u «noboyHas
noarpynna (b-rpynna)», masble W 60MblNe Mepuogbl, COOTHOCUTb
0603HayYeHns, KOTOpble WMEKTCA B MNEpuUoAMYeckoin Tabnuue, ¢
YMC/NOBLIMW  XapakTepuCTUKaMu  CTPOEHMA  aTOMOB  XUMWYECKUX
3NeMeHTOB (cocTaB M 3apaf S4pa, o0uliee 4YMCNO  3/IEKTPOHOB U
pacnpegeneHve WX MO  3NEKTPOHHbIM CMOAM), OODBACHATL  06LLKe
3aKOHOMEPHOCTW B M3MEHEHWUMN CBOWCTB 3/1EMEHTOB U UX COEAMHEHUI B
npesenax MasblX NepuofoB W rNaBHbIX MOATPYMN C YYETOM CTPOEHUA UX
aTOMOB;

KnaccumumpoBaTb XMMUYECKMe 3/1eMEeHTbI, HEOPraHMYecKne BeLLecTBa,
XUMUYecKne peakumm (Mo 4YMCNY M COCTaBY Y4YaCTBYHOLLMX B peakuuu
BELLLeCTB, MO TEnj0BOMY 3(PMEKTY, MO U3MEHEHMIO CTEMNEHENn OKUCNEHUS
XUMUYECKNX 3/1EMEHTOB);

XapakTepunsoBaTb (OMNMUCbIBaTb) 06LME M Ccneuuduyeckne XUMUYecKue
CBOMCTBAa MPOCTbIX W CNOXHbIX BELECTB, MOATBEPXKAas OnucaHue
npuMepamMy  MOJIEKYNIAPHBIX U MOHHbLIX YPaBHEHWUA COOTBETCTBYHOLLMX
XUMUYECKNX peakLuii;

COCTaBfIATb  YPaBHEHWUS  3MIEKTPO/IMTUYECKON — Auccoumaumm  KUCHoT,
LLLeNIoYelt 1 CoMen, NoMHbIe N COKPaLLEHHbIE YPaBHEHNS peakLniA MOHHOIO



O0OMeHa, YypaBHEHWA peakuuid, MOATBEPXKAAIOLMX  CYLLeCTBOBaHME
FeHEeTUYECKOMN CBA3W MEXAY BeLLecTBaMy Pas/INYHbIX KNacCoB;
packpblBaTb  CYLWHOCTb  OKMC/IUTE/IbHO-BOCCTAHOBUTE/bHBLIX — pPeakLmi
MOCPeSCTBOM COCTaB/IEHNSA 3IEKTPOHHOI0 6anaHca aTUX peakuui;
MPOrHO3MpPOBaTb CBOMCTBa BELECTB B 3aBUMCUMOCTU OT WX CTPOEHMS,
BO3MOXHOCTM MPOTEKAHNA XUMWYECKMX MpPeBpaLleHnidi B Pas/iNyHbIX
YCNOBUSAX;

BbIUNC/IATL  OTHOCUTENIbHYIO  MOJEKY/IAPHYIO M MONSPHYK  Macchbl
BELLLECTB, MacCOBYK [O/I0 XMMMWUYECKOro 3fieMeHTa No  qopmyne
COefIMHeHMs, MacCOBYHO [JO/0 BeLLecTBa B pacTBOpe, NMPOBOAUTL PacyUéThbl
M0 YPaBHEHNIO XMMUNYECKOI peakLnu;

cobnogatb  npasBuMna  MOMb30BaHUA ~ XUMWYECKOW  NOCYAOA U
nabopatopHbiM 000pydOBaHMEM, a TakKXe npaBuna obpalleHus C
BELEeCTBaM B COOTBETCTBUM C  WHCTPYKUMAMWU MO  BbIMOSHEHWUIO
NabopaTopHbIX XMMUYECKUX OMbITOB MO MNOMYYEHUD W COOMpPaHMIo
razoo6pasHbix BeLLecTB (ammumaka 1 yrieKncnoro rasa);

MPOBOAWTL  peakuun,  MNOATBEPXKAAKOWMe  KAYeCTBEHHbIA  COCTaB
Pa3INYHbIX BELLECTB: pacrno3HaBaTb OMbITHbIM MYTEM Xnopua-, 6poMma-,
noama-, KapboHart-, ocar-, cuamMkaT-, Cynbdar-, rUAPOKCUL-NOHbI,
KaTMOHbl aMMOHMS U MOHbI WM3YYEHHbIX META/INIoB, MPUCYTCTBYOLWME B
BOAHbIX PacTBOpax HeOPraHMYeCKnX BELLECTB;

MPUMEHSATb OCHOBHbIE OrMepaumy MbICIUTENBHON AeATeNbHOCTU — aHa/In3
M CWHTE3, CpaBHeHWe, 0006LeHMe, CUCTeMaTU3aumto, BbISB/EHME
MPUYNHHO-CNIEACTBEHHbIX CBA3eM — [ANA M3Y4YeHWUsi CBOWCTB BELLECTB U
XVMUYECKUX peakumiA, eCTECTBEHHO-Hay4Hble MeTOAbl MO3HAHWUA —
HabNIoAeHNe, M3MEpPEeHVEe, MOAENMPOBaHUe, 3KCMEePUMEHT (peasibHbI U
MbIC/IEHHBINA).



3. TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
KosnuecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB u JyeKTpoHHbIE (HU(PPOBHIE)
Kountposabubie IMpakTuyeckue
n/n TeM NPOrpaMMsbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoTsI padoThI
Pa311e.11 1. HepBOHaqam)m,le XUMHUYECCKHUEC NMOHATUSA
XrMus — BaxkHas 061acTb

11 €CTECTBO3HAHWA U 5 9 Bubnmoteka LLIOK

' MPaKTUYeCKOW LeATeNIbHOCTU https://m.edsoo.ru/7f41837¢c

YenioBeka

12 BelecTtsa 1 Xummnyeckume 15 1 Bubnnoteka LIOK

' peaxLmm https://m.edsoo.ru/7f41837¢

WToro no pasgeny 20

Pa3nen 2. BaxkHeiiniue nmpeacTaBuTe I HEOPraHNYeCKHX BelleCTB
21 Bosayx. Kucnopog,. MNMoHsaTune 6 Bubnmnoteka LIOK

' 06 okcmnpax https://m.edsoo.ru/7f41837¢
59 Bogopog.loHsaTre o Kncnotax 8 1 Bubnmoteka LLIOK

' 1 Consx https://m.edso0.ru/7f41837¢
93 Boga. PactBopsbl. [NoHATME 06 5 1 1 Bubnnoteka LIOK

' OCHOBaHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHbIe K/acchbl 1 1 1 Bubnmoteka LLIOK

' HeopraHM4YecKnX coeJUHeEHNIA https://m.edsoo.ru/7f41837c

Toro no pasgeny 30

Paznen 3. [lepuoanyeckuii 3akon u [lepuonnyeckas cucreMa xumuyeckux 3jiemMeHToB /1. M. MennesieeBa. CTpoeHne aToMoB.
XuMnueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaAKIIUH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MepnoanyecKnii 3aKoH 1

31 Mepuoanyeckas cnuctema - Brubnmoteka LIOK
XUMUNYECKNX anemMeHToB . W. https://m.edsoo.ru/7f41837¢c
MeHgeneesa. CTpoeHWe aToma
Xnmunyeckas ceA3b.

3.2 OkucnnTenbHo- 8 bubnuorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTE/IbHbIE peakLumnn
Bubnunoteka LIOK
vitoro no paspeny 15 https://m.edsoo0.ru/7f41837c
Pe3epBHOe Bpems 3 bubnuorexa LIOK
https://m.edso00.ru/7f41837¢c
OBLLEE KOMMYECTBO YACOB INO 68

MPOIrPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosmnuecTBo yacos JIeKTPOHHbIE
HauMmeHoBaHue a31€¢JI0B U TEM 1051 OBbIC
Ne n/m P Kontpoabnbie | IlpakTtnueckue (i pp )
MpoOrpaMMbI Bcero o0pa3oBaTeJIbHbIC
padoTsbI padoThI
pecypcnl
Pasjen 1. BemecTBO M XUMHUYECKHE PeAKIIHN
11 [MoBTOpPeHVE W Yrny6eHne 3HaHWI 5 1 Bubnmnoteka LLOK
' OCHOBHbIX pa3fenoB Kypca 8 knacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIe 3aKOHOMEPHOCTN XUMUYECKMX 4 Brubnmoteka LLIOK
' peakLuii https://m.eds00.ru/7f41a636
13 ANeKTPONNTMYeCcKasa amccoumams. 8 1 1 Bubnnoteka LIOK
' XUMUYecKue peakuumy B pactTBopax https://m.edsoo.ru/7f41a636
WToro no pasgeny 17
Pa3znea 2. Hemera/iibl M X COeAMHEHUS
91 OO6Luas xapaKTepuCTUKa XMMUYECKNX 4 1 Bubnmnoteka LLOK
' anemeHTOoB VIIA-rpynnel. ['anoreHsl https://m.edsoo.ru/7f41a636
O6Lan xapaKTepucTnKa XMMNYECKNX
2.2 3neu|\j||eHTo§VIA-pr nnol. Cepa n eé 6 bubnnoreka LIOK
' pynrel. -€p https://m.edsoo.ru/7f41a636
CoeauHeHUA
OObLLas XxapaKTepucTmKa XMMNYECKNX
2.3 aneuJeHTo: VA-IF') nnbl. A30T, hocdop 1 nx 7 1 bubnmorexa LIOK
' pynirie. ’ P https://m.edsoo.ru/7f41a636
COefiMHeHus
O6Lan xapaKTepucTnKa XMMNYECKNX
24 3neu|\j||eHTo§IVA-pr Nnbl. YTnepog u 8 1 2 bubnworeka LIOK
' o pynre! PoA https://m.edsoo.ru/7f41a636
KPEMHWIA U NX COeANHEHMS
MToro no pasgeny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3nea 3. Mera/liibl M MIX COeTHHEHHS

o Brubnmoteka LIOK
3.1 Obime CBOACTBA MeTA/10B 4 https://m.edso0.ru/7f41a636
o Bubnmnoteka LIOK
3.2 BaxkHeuLne MeTanbl U UX COEANHEHNA 16 https://m.edsoo.ru/7f41a636
WToro no pasgeny 20
Pa3nen 4. Xumus u okpykaomas cpeia
41 BelecTBa 1 MaTepuasibl B XXM3HW YE/IOBEKA 3 bubnuoteka LIOK
' W P https://m.edsoo.ru/7f41a636
MToro no pasgeny 3
Pe3epBHOe Bpemsi 3 Bubnuoteka LIOK
P P https://m.edso0.ru/7f41a636
OBLUEE KOJIMYECTBO YACOB MO NMPOIrPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHHOYPOYHOE INTAHUPOBAHUE

8 KUJIACC
KosmyecTBo yacoB JIEKTPOHHbIE
Ne Jara uudpoBbie
Tema ypoka Kourpoabnbie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaresibHbIE
padoThI padoThI
pecypchl

1 MpegMeT XMun. Ponb XMUKN B XXU3HU 1 Bubnmoteka LIOK
yenoseKa. Tena 1 BeLLecTsa https://m.edsoo.ru/ff0d210c

2 NoHATME 0 MeTOofax NO3HAHUA B XUMUU 1 bubnuorexa LIOK

A https://m.edsoo.ru/ff0d227e
MpakTnyeckas pabota Ne 1 «[NpaBuna

3 paboTbl B 1labopaTtopmm 1 Npuémbl 1 Bubnnoteka LIOK
obpaLleHus ¢ nabopaTopHbIM https://m.edsoo.ru/ff0d23dc
060pya0BaHVEM»

4 YucTble BewecTBa U cmecu. Cnocobsl 1 Bubnmnoteka LIOK
pasfeneHnsi cMecel https://m.edsoo.ru/ff0d26ca
MpakTuyeckas paborta Ne 2

5 «Ifas eneHune CI\E?GCGVI (Ha npumepe 1 bubnmoreka LIOK

A . P P https://m.edsoo.ru/ff0d28c8
OYUCTKM MOBapPeHHOM COMn)»
Bubnmnoteka LIOK
6 ATOMbI U MONEKYbI 1
y https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKNE 3/TIEMEHTbI. 3HaKU 1 Bubnmoteka LLJOK
(CMMBO/IbI) XMMWYECKUX 3/1EMEHTOB https://m.edsoo.ru/ff0d2be8

8 MpocThle 1 CNoXHbIe BelLecTBa 1 bubnnoreka LIOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MO/EKYNAPHOE YYeHMe 1 bubnmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BELLECTB.

Bubnmnoteka LIOK
10 Xumunyeckas oopmyna. BaneHTHOCTb
(hopwy. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMWUYECKUX 3/1IEMEHTOB
1 OTHOCUTeNbHas aTOMHasA Macca. Bubnunoteka LIOK
OTHOCUTeNlbHas MONeKynApHasa macca https://m.edsoo.ru/ff0d323c
12 MaccoBas f01g XMMN4YeCcKoro Bubnmoteka LLIOK
3/1EMEHTa B COeMHEHNN https://m.edsoo.ru/ff0d350c
13 KonunyecTso BeLlecTsa. Mosb. Bubnmoteka LJOK
MonspHasa macca https://m.edsoo.ru/ff0d5230
1 dur3nYecKmne N XMMUYeCKmMe ABEHA. Bubnmoteka LIOK
Xumnyeckas peakums https://m.edsoo.ru/ff0d37fa
15 Mpu3Hakn n ycnoBua NpoTeKaHns Bubnnoteka LIOK
XUMUYECKNX peaKLnii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHNs MaccChbl BELLIECTB. Bubnmoteka LLIOK
XVMUYECKNEe ypaBHEHUSA https://m.edsoo.ru/ff0d3b88
BbluncneHusa KonmyecTsa, Macchbl
17 BeLLleCcTBa Mo YpaBHEHUAM XMMUYECKMX bubnworeka LIOK
" o yp https://m.edsoo.ru/ff0d5708
peakLun
Knaccugukaums XMMUYeCcKnx peakumi
18 (coe I/IH(*;HI/IFIU' a3n0XeHus i bubnnoreka LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3ameLLleHns, 06MeHa)
M. B. JTOMOHOCOB — Y4&HblIi1-
19 SHUMKNonegncT O6o6y eHue n bubnnoreka LIOK
H ANCT- " https://m.edsoo.ru/ff0d40c4
cucTemaTmsaumna sHaHNN
KoHTponbHas pa6ota Nel no teme Bubnnoteka LIOK
20
«BeLlecTBa U XMMUYECKUNE peakLnm» https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cmechb rasos. CocTtas Bubnmoteka LLIOK

BO3ayxa. Kucnopog — aneMeHT n

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeLLecTBo. O30H

dur3nyecKmne N XMMMYEeCKne CBOMCTBA

22 Kncnopoga (peakuum OKUCIeHns bubnmoreka LIOK
poAa (peard ’ https://m.edsoo.ru/ff0d4614
ropeHue). MoHATME 06 OKCKAaax
Cnocobbl NofyYeHNs KUCNopoaa B
23 naéoparo Vll/ll>/lll'l OMbIUJJ'IeH?-IO.qCTI/I bubnworeia LIOK
parop P ' https://m.edsoo.ru/ff0d497a
MprmeHeHKe Kucnopoaa
TennoBoi 3QMEKT XMMNYECKON
peakLmu, NOHATUE O Bubnmoteka LLIOK
24
TEPMOXMMNYECKOM YPaBHEHUN, 3K30- 1 https://m.edsoo.ru/ff0d4790
3HOO0TEPMUYECKUX peaKLmax
Tonnmeo (HedTb, Yronb U MeTaH).
25 3arps3HeHmMe BO3ayxa, Crnocobbl ero bubnmorexa LIOK
' https://m.edsoo.ru/ff0d4cda
npesoTBpaLleHuns
MpakTnyeckas pabota Ne 3 no Teme
26 «ﬂpon YyeHue 1 50614 aHue kucnopoga bubnworeka LIOK
y o P poaa, https://m.edsoo.ru/ff0d4ae2
N3y4YeHne ero CBOMCTB»
97 Bofopos — 3nemMeHT 1 npocToe Bubnmoteka LLIOK
BeLLecTBO. HaxoxaeHne B npupoae https://m.edsoo.ru/ff0d4dd0
08 dur3nyecKmne N XMMNYEeCKne CBOMCTBA Bubnmoteka LIOK
Bogopoa. [NpumeHeHne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 lMoHATKE 0 KMUCNOTaxX M CONAX bubnmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Cnocobbl NonyyeHnst BOAopoaa B Bubnmoteka LLIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
MpakTnyeckas pabota Ne 4 no Teme
P P Bubnmnoteka LIOK
31 «[onyyeHue 1 cobmpaHme BOAOPOAa,

N3yyeHne ero CBOWCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonsipHbIil 06bEM ra3oB. 3aKOH

Bubnmnoteka LIOK

32
ABoragzpo https://m.edsoo.ru/ff0d542e
BbluncneHns o6bEMa, KonmyecTea
33 BeLLecTBa rasa rno ero M3BeCTHOM bubnmoteka LIOK
" . y https://m.edsoo.ru/ff0d55a0
KONNYECTBY BeLLECTBA UM 0O BEMY
BbluncneHns 06bEMOB rasos o
34 aBHEHWIO peakLmn Ha OCHOBE 3aKOHa bubnworeka LIOK
w . peait Ny https://m.edsoo.ru/ff0d5708
06BbEMHbIX OTHOLLIEHWIA ra30B
35 dur3myeckme N XMMMYECKMe CBONCTBA Bubnmoteka LLIOK
BOAbI https://m.edsoo.ru/ff0d587a
36 CocTaB 0CHOBaHWiA. MoHATHE 06 Bubnmoteka LIOK
NHAMKaTopax https://m.edsoo.ru/ff0d59e2
Bofa Kak pactsopuTe/b. HacbILeHHbIe
37 n Hp'eHaCbI pEHHbIs acTBopblI MU;CCOBaﬂ bubnworeka LIOK
- P Pl https://m.edsoo.ru/ff0d5b40
[l0N14 BeLLeCcTBa B pacTBope
MpakTnueckas pabota Ne 5 no Teme
38 «[TpuroToBneHme pacTBopoB C Bubnmnoteka LIOK
ornpeaenéHHoO MaccoBOi1 fLonNei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BeLLleCTBa»
39 KoHTponbHasa paboTa Ne2 no teme Bubnmnoteka LIOK
«Kucnopoga. Bogopopa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuabl: cocTaB, Knaccugukaums, Bubnmoteka LLJOK
HOMeHKaTypa https://m.edsoo.ru/ff0d664e
MonyyeHne N XMMUYECKNe CBOMCTBA
41 KMCNOTHbIX, OCHOBHbIX 1 aMOTEPHbIX bubnnoreka LIOK
' https://m.edsoo.ru/ff0d664e
OKCWA0B
42 OcHoBaHuA: cocTaB, Knaccugukaums, Bubnmoteka LLIOK

HOMeHKnaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d6342
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https://m.edsoo.ru/ff0d67ca

43 MonyyeHmne N XMMUYECKIMe CBOMCTBA Bubnmoteka LLIOK
OCHOBaHMN https://m.edsoo.ru/ff0d67ca
44 KucnoTbl: cocTas, Knaccupmkaums, Bubnnoteka LIOK
HOMeHKNaTypa https://m.edsoo.ru/ffOdfee2
45 MonyyeHne N XMMUYECKIME CBOMCTBA Bubnmoteka LLIOK
KUCNoT https://m.edsoo.ru/ffOdfee2
Conu (cpefHue): HOMeHKNaTypa,
46 cnocoéj nﬁcl')n l-I)EHVIFI XMMMqZ:Kme bubnworeka LIOK
o y ’ https://m.eds00.ru/00ad9474
CBOICTBA
MpakTnyeckas pabota Ne 6. PeLueHne
47 3KCNepuMeHTa/IbHbIX 334a4 Mo TeMe Bubnmnoteka LIOK
«OCHOBHbIe Knacchbl HeOpPraHMYecKmx https://m.edsoo.ru/00ad9b7c
COeaNHEHN»
48 ["eHeTMYecKana CBA3b Mexay KnaccaMmu Bubnmoteka LLIOK
HEeopraHW4ecKmnx coeMHeHNN https://m.edsoo.ru/00ad9a50
o Bubnunoteka LIOK
49 O606LLEeHNEe 1 cucTEMaTU3ALNSA 3HAHWI
W 4 https://m.edsoo.ru/00ad9cb2
KoHTposibHas pabota Ne3 no teme
50 "OCHOBHbIE K/1acCbl HeoOpraHMyecKmnx bubnnoreka LIOK
o https://m.edsoo.ru/00ad9ela
COeIMHeHUI
[MepBble NONbITKX Knaccupukaunm
o1 XI/II\F/)IVIl-IeCKVIX 3/1eMEHTOB IqI)OHﬂIT-tme 0 bubnmorexa LIOK
' https://m.edsoo.ru/00ad9ffa
rpynnax CXo4HbIX 3/1EMEHTOB
MepnoamnyecKnii 3aKoH 1
Bubnmnoteka LIOK
52 MNepuognyeckasn cuctema XMMMUYECKUX
https://m.edsoo.ru/00ada52c
anemeHToB 1. . MeHpeneesa
53 Mepunogbl, rpynnbl, NOArpYyNmMbl bubnmorexa LIOK

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
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CT1poeHune atomoB. CocTaB aTOMHbIX

Bubnmnoteka LIOK

54
aaep. N3oTonbl https://m.edsoo.ru/00ada342
CTpoeHue 3M1eKTPOHHbIX 060/104eK
P P o Bubnunoteka LIOK
55 aTOMOB 3/1eMeHTOB [epnoanyeckomn
https://m.edsoo.ru/00adatbc
cuctembl [. . MeHpeneesa
XapakTepucTuKa XMMUYECKOro
56 3/1eMEHTA MO ero NnoJsIOXKeHo B Bubnmoteka LLOK
Mepnoanueckoin cucteme 4. W https://m.edsoo.ru/00ada824
MeHpeneesa
3HaueHwue NeproanYEeCcKOro 3aKoHa ans
57 pasBUTUA HayKn 1 NpakTuku. A. . Bubnmoteka LLIOK
MeHzeneeB — y4éHbliA, Nearor n https://m.edsoo.ru/00ada96e
rpaxaaHuH
SNeKTPooTpULATE/IbHOCTL aTOMOB Bubnmoteka LLIOK
58
XUMWNYECKNX 3NEMEHTOB https://m.edsoo.ru/00adaab8
59 VIoHHas XxMMunyeckas cBs3b bubnnoreka LIOK
https://m.edsoo.ru/00adac34
50 KoBaneHTHas nonsapHaa Xummnyeckas Bubnmoteka LLIOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHaa HenonspHaa XMMnyeckas Bubnmnoteka LIOK
CBA3b https://m.edsoo.ru/00adaab9
Bubnmoteka LIOK
62 Crenenb okucrieHns https://m.edsoo.ru/00adae28
63 OKncnnTeNbHO-BOCCTaHOBUTE bHbIE Bubnmoteka LLIOK
peakummn https://m.edsoo.ru/00adb076
64 OKucnnTenn n BoCCTaHOBUTENN bubnnoreka LIOK
https://m.edsoo.ru/00adb076
65 KoHTponbHasa pabota Ne4 no teme Bubnmnoteka LIOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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«CTpoeHue aTomMa. XMMUYeCKas CBA3b»

https://m.edsoo.ru/00adb486

66 Pe3epBHblil ypok. O606LLeHMe 1 1 Bubnmnoteka LIOK
cucTeMaTuzaums 3HaHUN https://m.edsoo.ru/00adb33c
57 Pe3epBHbIii YPOK. O6o6eJ,eH|/|e n 1 Bubnmoteka LLIOK
cucTemaTmsaLlma sHaHnK https://m.edsoo.ru/00ad9cb2
68 Pe3epBHbIii ypoK. O606LLeHNE 1 1 Bubnmnoteka LIOK
cucTeMaTnsaums 3HaHuin https://m.edsoo.ru/ff0d61c6
OBLEE KO/TMYECTBO YACOB MO 63

MPOIrPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KonunuecTBo yacos DJIeKTPOHHbBIE
Ne Jlara muppoBbIe
Tema ypoka Konrpoubnbsie  Ilpakrnyeckue p
n/n Bcero H3y4YyeHHss | o0pa3oBaTebHbIE
padoThI padoThI
PeECYPChI
MepnoanyecKnii 3aKoH.
Mepnogmnyeckas cuctema 1 Bubnnoteka LIOK
XUMUYecKnx anemeHTos [. U. https://m.edsoo.ru/00adb59e
MeHpeneesa
3aKOHOMEPHOCTU B U3MEHEHNN
o P Bubnmoteka LLIOK
CBOUCTB XMMUYECKNX 3/IEMEHTOB 1
) https://m.edsoo.ru/00adb6b6
nepBbIX TPEX NepuosoB
Knaccugukaumsa n HomeHKnaTypa 1 Bubnunoteka LIOK
HeopraHnyeckmnx BeLLecTB https://m.edsoo.ru/00adb7e2
Buabl XMMUYECKOWA CBA3MN U TUMbI 1 Bubnnoteka LLIOK
KPUCTaITIUYECKNX PELLETOK https://m.edsoo.ru/00adbact
KoHTposnbHas paboTa Nel rno teme
«[OBTOpPEHME 1 YrNybneHne 3HaHUI 1 1
OCHOBHbIX pa3fenoB Kypca 8 Knacca»
Knaccupmkaums XMMUYecKmx 1 Bubnnoteka LIOK
peakLnii No pasNYHbIM NPU3HaKaMm https://m.edsoo.ru/00adbch0
MMoHSATVE O CKOPOCTU XMMMUYECKON
peakuun. MoHATHE O FTOMOTEHHBIX U 1 bubnmoteka LIOK
' https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLmsax
[MoHATME O XMMNYECKOM PaBHOBECUN.
dakTopbl, BAMAKOLLME HA CKOPOCTb 1 bubnnoreka LIOK
" https://m.edsoo.ru/00adc28c
XUMUYECKOMN peakLuu 1 NosioXKeHme
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XUMMNYECKOI0 paBHOBECKA

OKuncNNTENbHO-BOCCTAaHOBUTE/bHbIE

Bubnmoteka LIOK

) peakumn https://m.edsoo.ru/00adcade
Teopus 3NEKTPOUTUYECKON
10 ,CI,VIC(F:)OLI,VIaLI,VIVIpCMﬂbeIe 1 cnabble bubnmorexa LIOK
' https://m.edsoo.ru/00adcd68
3NEKTPONNTBI
11 MOHHbIe ypaBHEHNS peaKuUnii Bubnuoteka LIOK
yp peaii https://m.edsoo.ru/00add448
XMMNYeCcKne CBOIMCTBA KUCOT U
12 OCHOBAHWI B CBETE NPeACTaBNEHUI bubnuoteka LIOK
pv,q https://m.edsoo.ru/00add5d8
06 3N1eKTPONUTUYECKOM Anccoumaumm
XunMnyeckue cBoMCTBA COMEN B CBETE
13 npeacTaBneHMin 06 bubnmorexa LIOK
. https://m.edsoo.ru/00add8b2
3N1EeKTPONIUTNYECKOW AnccoLmaLnm
14 MoHATWE O rnaponn3e conemn bubnuoteka LIOK
AP https://m.edsoo.ru/00add9d4
15 O606LLeHMe 1 cucTemMaTn3aLmS Bubnnoteka LIOK
3HaHWI https://m.edsoo.ru/00addd12
MpakTnueckas padota Ne 1.
16 «F?emeHme 3Kcnr()e VMeHTaNbHbIX bubnuoteka LIOK
P https://m.edsoo.ru/00addbfa
3agay»
KoHTponbHas padota Ne2 no teme
17 «3neET Oﬂl/ITl/Ipl-IeCKaFI muccoumauma bubnuoteka LIOK
P A HiaLmA. https://m.edsoo.ru/00addecO
XMUMMYeCKMe peakLmm B pacTBopax»
O6LWwasa xapakTepnucTnKa rasnoreHos.
18 XmﬁmquKﬁ)/le CB(F))MCTBa Ha npumepe Bubnnoteka LIOK
P P https://m.edsoo.ru/00addfe2
x/siopa
19 Xnoposogopos. CondHas KucnoTa, Bubnnoteka LIOK
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XMMUYECKIME CBONCTBA, nosiy4eHune,
NnpuMeHeHNe

https://m.edsoo.ru/00ade104

MpakTnyeckas paboTa Ne 2 rno Teme

Bubnunoteka LIOK

20 Mony4yeHne CONSHOM KNCNOTBI,
¢ y ) o https://m.edsoo.ru/00ade348
N3yyeHue eé CBONCTB»
BbluncneHus no ypaBHeHUAM
21 XUMUYECKUX eazpmﬁ €C/NIN OUH 13 bubnworeka LIOK
PEAKLMM, A https://m.edsoo.ru/00ade488
peareHToB AaH B U30bITKe
29 O6Lan xapaKTepncTMKa 3NIEMEHTOB Bubnmoteka LLIOK
VIA-rpynnbl https://m.edsoo.ru/00ade64a
ANNOTPONHbIE MOAUGIMKALUN Cepbl.
93 HaxoxzeHue cepbl 1 eé coeIMHEHWI Bubnnoteka LIOK
B Npupoje. XMMnyeckue CBONCTBa https://m.edsoo.ru/00ade64a
cepbl
24 CepoBogopos, CTpoeHue, Bubnnoteka LIOK
(h13nYecKme N XMMUYECKNE CBOMCTBA https://m.edsoo.ru/00ade802
Okcngbl cepbl. CepHasa Kucnota,
25 (hM3nYeCcKmne N XMMUYECKNEe CBOCTBA bubnnoreka LIOK
’ https://m.edsoo.ru/00adea28
npuMeHeHne
XUMUYECKMe peakunu, nexatiue B
OCHOBE MPOMbILL/IEHHOTO cnocoba
2% NOMYyYEHNS CEPHOW KNCMOTbI. Bubnmoteka LJOK
XnMmnyeckoe 3arpsisHeHne https://m.edsoo.ru/00adec8a
OKpYy>KatoLLel cpefibl COeAUHEHNUAMM
cepbl
97 BbluncneHve MaccoBOl 40N BbIX0Aa Bubnmoteka LLOK
NnpoAyKTa peaxkuum https://m.edsoo.ru/00adec8a
28 OO6LLas xapaKTepucTmKa 3/1eMeHTOB Bubnmoteka LLJOK
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VA-rpynnbl. A30T, pacnpocTpaHeHue
B Npupoge, prsnyeckre n
XMMUYECKMe CBOMCTBA

https://m.edsoo.ru/00adeeab

AMMUaK, ero usnyeckue n

29 XMMUYECKINEe CBOMCTBA, MOSTyYeHe U bubnmotexa LIOK
 1OTy https://m.edso0.ru/00adf004
npuMeHeHve
MpakTnyeckas paboTa Ne 3 o Teme
30 «[MonyyeHre ammunaka, nsy4eHue ero bubnworeia LIOK
o y %Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A30THas KMCNoTa, eé (hnu3nyeckue n Bubnmoteka LLIOK
XMMUYeCKUNe CBOMCTBA https://m.edsoo.ru/00adf306
icnonb3oBaHMe HUTPATOB U CONeN
aMMOHMS B Ka4eCTBe MUHepPasIbHbIX

32 06peHniA. Xnmmnyeckoe " bubnnoreka LIOK
YROOP ' . https://m.edsoo.ru/00adf518
3arps3HeHne OKpyXKaroLLein cpefbl
COeANHEHMAMM a30Ta
dochop. Okeng pocpopa (V) 1

33 q)occ(;)o pHaﬂ Km;(:Ta (z)v?smie():me n bubnnoreka LIOK

P . https://m.edso0.ru/00adf68a
XUMUYECKMe CBOWCTBA, NoNyyeHue
Kcnonb3oBaHue (hocdaTos B

34 KauyecTBe MUHepPabHbIX YO0OPEHWA. Bubnmoteka LJOK
3arpssHeHvie NPUPOLHON cpespl https://m.edsoo.ru/00adfc20
thocthatamu
Yrnepog, pacnpocTpaHeHve B

35 npwu 2 g g)msmzec:l)/le N XUMNYECKne bubnnoreka LIOK

P P Ae, https://m.edsoo.ru/00adfd9c
CcBoOiCTBa
36 Okcunabl yrnepoaa, ux hmsnyeckue n Bubnmoteka LLIOK

XMMUYECKMNe CBOICTBA.

https://m.edsoo.ru/00adfebe
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3Konornyeckme Npobemsi,
CBAi3aHHble ¢ okcuaom yrnepoga (1V)

37 YronbHasa Kucnota u eé conu bubnnoreka LIOK
https://m.edsoo0.ru/00ae006¢
MpakTnyeckas pabota Ne 4 o Teme

38 "lMonyyeHne yrnekncnoro rasa. Bubnunoteka LIOK
KauyecTBeHHas peakumsi Ha kKapboHar- https://m.edsoo.ru/00ae027e
NOH"

MepBOHAYa/IbHbIE MOHATMA 00
39 opfaqueCKmx BelllecTBax KakK 0 bubnworeka LIOK
https://m.edsoo.ru/00ae054e
COefIMHEHUAX yrneposa
40 KpeMHuiA 1 ero coeiHeHUS bubnmoteka LIOK
https://m.edso0.ru/00ae080a
MpakTnyeckas pabota Ne 5. PelueHwne

41 JKCnepMeHTasIbHbIX 33434 No TeMe Bubnmoteka LLIOK
«BaxxHenLne HeMeTa bl N UX https://m.edsoo.ru/00ae0bf2
COeIMHEHNA»

KoHTposnbHas paboTa Ne3 rno Teme
42 «BaxxHenLne HemeTan bl U UX bubnoreka LIOK
https://m.edsoo.ru/00ae0el8
COeVHEHNA
OO6LLas xapaKTepUCTUKa XMMUYECKNX
3/1EMEHTOB — METa//10B.

43 MeTannnyeckas cBa3b U Bubnmoteka LLOK
MET/IINYECKass KpUCTaIINYeCKas https://m.edsoo.ru/00ae103e
peLléTka. Pu3nyecKre CBOMCTBA
MeTa/1/10B
X1MMYeCcKne CBONCTBa METa/I/I0B.

o Bubnnoteka LIOK

44 DNEeKTPOXNUMNYECKUI PAL,

HaI'IpFI)KGHI/II7I METas1/10B

https://m.edso0.ru/00ae1156
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O6Lwue crnocobbl Mony4veHus
MeTannoB. Cnnasbl. Boiuncnenus no

Bubnmoteka LLOK

45 YPABHEHUIAM XIMIHECKIX peariini, https://m.edso0.ru/00ae1156
€C/I1 OVH U3 peareHToB COLEPXKUT
npumvecu
46 MMoHATME 0 KOPPO3MK META/IOB bubnnorexa LIOK
PP https://m.edso0.ru/00ae1278
Bubnunoteka LIOK
47 LienouHble MeTanib! https://m.edsoo.ru/00ael14b2
48 OKcuAabl N TMAPOKCUAbLI HATPUA 1 Bubnmoteka LLIOK
Kanus https://m.edsoo.ru/00ae14b2
49 LLlenioyHo3eMeNbHbIE METa/Ibl — Bubnnoteka LIOK
KanbLWIA 1 MarHuia https://m.edsoo.ru/00ae15e8
50 BaxkHenLmne coeMHeHNs KanbLms bubnmorexa LIOK
A 4 https://m.edsoo.ru/00ael15e8
51 O606LeHVe 1 cucTeMaTn3aLMs
3HaHWiA
52 YKECTKOCTb BOAbI M CNOCO6LI €€ Bubnmoteka LLOK
yCTpaHeHUs https://m.eds00.ru/00ae1886
MpakTnyeckas pabota Ne 6 o Teme
53 "YKE&cTKoCTb BOAbl M MeToAbI eé bubnnoreka LIOK
., A A https://m.edsoo.ru/00aelae8
yCTpaHeHus
. Bubnmoteka LIOK
>4 ATIOMIHYA https://m.edsoo.ru/00aelc64
Am{oTepHbIe CBOCTBA OKCMAA U Bubnnoteka LIOK
55
rmapokcnaa https://m.edsoo.ru/00aelc64
56 SKeneso Bubnnoteka LIOK

https://m.edso0.ru/00ae1d86
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OKcuAbl, TMAPOKCUAbI U CONK XKenesa

Bubnmnoteka LIOK

> (1) nxenesa (1) https://m.edsoo.ru/00ae35e6
59 O606uv.|,eH|/|e N cucTemartmsayms
3HaHWN
MpakTnyeckas pabota Ne 7. PeLueHwue
59 3KCrneprMeHTasIbHbIX 33434 Mo Teme Bubnmoteka LLIOK
«BaxxHenLmne metanbl U UX https://m.edsoo.ru/00ae3de8
COefIMHEHNA»
BbluncneHns no ypaBHeHVAM
XUMUYECKNX PeakL1ia, eCniv O4MH 13
60 peareHToB AjaH B U30bITKE NN Bubnnoteka LLIOK
COEPXUT NpumMecn. BbluncneHus https://m.edso0.ru/00ae1750
MaccoBOW [,0NM BbIX0La NPOAYKTa
peakuum
61 O6o6qu,eHv|e 1 cucTeMaTmsaums
3HaHWI
KoHTposnbHas paboTa Ne4 rno Teme
62 «BaxHenLwmne MeTanibl 1 Ux
COefIMHEHNA»
63 BelecTBa n matepuanbl B Bubnnoteka LIOK
NOBCEAHEBHOW XXM3HW Ye/loBEKa https://m.edsoo0.ru/00ae3f50
64 XVIMI/I‘-IeCKOEUSaI'pFISHEHI/Ie Bubnmoteka LLOK
OKpY>KatoLLen cpefbl https://m.edso0.ru/00ae4270
65 Ponb XxvMum B peLLeHun Bubnnoteka LIOK
3KONOrMYecKmX npobnem https://m.edso0.ru/00ae4270
66 Pe3epBHbIil ypok. O606LeHMe 1 Bubnmoteka LLIOK
cUcTeMaTn3aLms 3HaHWiA https://m.edsoo.ru/00ae0d0a
67 Pe3epBHbIii ypoK. O6006LLeHMe 1 Bubnmoteka LLJOK
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cucTemMaTtusaums 3HaHW

https://m.edsoo.ru/00adb33c

68

Pe3epBHbIi ypoK. O6006LLeHNE 1
cucTeMaTm3aLma 3HaHWi

Bubnmoteka LIOK
https://m.edsoo.ru/00ad9cb2

OBLUEE KOJTMYECTBO HACOB MO
MPOrPAMME

68
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METOANYECKHUE MATEPHUAJIbBI IJISA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






		2024-12-15T20:55:24+0700
	Захаров Д.В.




