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IIOACHUTEJ/IbHASA 3AIIMCKA

ApanitupoBaHHasi pabouasi mporpaMma Kypca «XuMusi» pa3pabotaHa Ha ocHoBe PI'OC
00O, Konuenuuu mnperogaBanusi xumun B Poccuiickoit @esiepatiuu (yTBepsKJeHa pacropsbkeHrneM
[TpaButensctBa Poccuiickori @eneparyu ot 9 anpens 2016 r. Ne 637-p), IIpumepHOl nporpaMMel
BOCIIUTAHUS, C YYETOM pacIpe/ie/iEHHBIX T0 K/lacCaM TpOBepsieMbIX TpeOOBaHUM K pe3y/ibTaTam
ocBoeHrss OCHOBHOW 00pa3oBaTe/lbHOM TIPOTPAMMBI  OCHOBHOTO 00Ilero o0pa3oBaHUS W
C/IeYIOLMX HOPMaTUBHBIX JOKyMEHTOB:

e ®depepasnbHbld 3akoH OT 29.12.2012 No 273-®3 «0O6 o6pa3oBanuu B Poccutickoit
Depepalyn»;

e (CanlluH 2.4.3648-20 «CaHUTapHO-3MU/I€EMHUO/IOTHYECKHEe TpeOOBaHUS K OpraHU3alUsIM
BOCITUTaHUS U OOyueHWs], OT/bIXa W O37I0POBJeHUs AeTell U Monozaéxu» (IlocTaHOBIeHHE
['MaBHOTO rocy/jJapCTBEHHOTO caHUTAapHOro Bpaua Poccuiickoit ®enepaimu ot 28 ceHTs0pst
2020 1. Ne 28);

e depnepasibHasi  alaMTUpOBaHHasi oOpa3oBaTesibHasi TMporpaMMa OCHOBHOTO  00I1ero
obpa3oBaHusl /11 00yUaroIUXCs C OTpaHUUYeHHBIMM BO3MOXKHOCTAMU 370poBbs’ ([Tpuka3s
MunuctepctBa nipocBeijeHusi Poccuiickori  ®epepauuu ot 24.11.2022 Ne 1025,
3apeructpupoBal 21.03.2023 Ne 72653);

e mpuka3 MuHo6pHayku Poccum ot 17.12.2010 Ne 1897 «O6 yTBepkaeHur (ejepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTe/bHOTO CTaH/japTa OCHOBHOTO 00111ero obpa3oBaHus» (ganee —
dI'OC 00O BTOPOro MOKOJIeHHs);

e nmnpuka3 MunnpocseijeHus Poccuu ot 31.05.2021 Ne 287 «O6 yTBepKaeHuu (eeparbHOTO
roCyJapCTBEHHOT0 00pa30oBaTe/IbHOr0 CTaHjapTa OCHOBHOTO 0011iero obpa3oBaHusi» (fanee —
®I'OC OOO TpeThero NMoKoeHus);

e YcrtaB MBOY Wrpunckas COIII No5 (mecras pefakuuys), yTB. IlocTaHOB/ieHWEeM
AJMUHHCTpAIUM MYHMIIMIIAJIBHOTO 00pa3oBaHusi «MyHUIUTIA/NBHBIA OKpPYr WrpuHCKUA
paiioH Y amyptckoii Pecriybmku» oT 12.01.2022 r. Ne10

e (denepanbHas pabouasi mporpaMMa OCHOBHOTO 001riero 0o6pa3oBaHus 110 TIpeMeTy « XUMHsI»,
C yUeTOM pacripe/ieJieHHbIX 110 KJlacCcaM TIpOBepsieMbIX TpeOOBaHUM K pe3y/sbraTaM OCBOEHMUS
ApanTvpoBaHHOY  0oOpa3oBaTeNbHOW TPOTPaMMBI  OCHOBHOTO — oOimiero  obpa3oBaHus
00y4arolMXcs C C HapyIIeHUsIMU OTIOPHO-JBUTaTe/IbHOTO amrapara.

Ilcuxosoro-nefaroruyeckasi XapakTepucTuka odyvaromuxcs ¢ HOJA

I'pynmna obyuaromxcs ¢ HOZJA: feTu ¢ HapylleHUsIMU (DyHKLIMH OMOPHO-[BUraTebHOTO
amnrnapara pas/IMuyHOro 3TUOIATOreHe3a, MepeABUrarollecss CaMOCTOATeIbHO WU C NPUMeHeHHeM
OpTOIeAUYeCKHX CpeJCTB, UMeloljiie HOpMa/lbHOe TICHUXUYeCcKoe pasBUTHe M pa300puMBYIO peub.
HocratouHoe WHTe//IeKTyallbHOe pasBUTHE Y 3TUX JeTel 4acTO CodeTaeTcsi C OTCYyTCTBHUEM
yBepeHHOCTH B cebe, C OorpaHUYeHHON CaMOCTOSITe/IbHOCTbIO, C TOBBIIIEHHOW BHYIIAEMOCTHIO.
JIMyHOCTHasi He3peJsIOCTh TPOSIB/ISIETCS B HAWMBHOCTH CYXKJEeHWH, €/1aboii OpHeHTHPOBAaHHOCTH B
OBITOBBIX U MPAaKTUUECKUX BOMPOCAX
JKUA3HMU.

OO01as xapakTepuCcTHKa y4eOHOro npeamMera « XuMusa»

Bkiaz yueGHOro ripeMeTa « XUMHsI» B JOCTHD)KEHHE 1]eJiell OCHOBHOTO 00II[ero oopa3oBaHHUs
00yC/IOB/IeH BO MHOTOM 3HaueHHeM XMMWYeCKOW Hayku B TI03HAHWM 3aKOHOB TIPUPO/IbI, B
Pa3BUTUM TIPOU3BOJUTETBHBIX CHJI O0IIIeCTBA WM CO3/[aHUU HOBOW 0a3bl MaTepHaIbHOMN KYJIbTYDBI.



XUMUS KaK 3/71eMeHT CUCTeMbl eCTeCTBeHHBIX HayK paclpoCTpaHW/Ia CBOE B/MSIHME Ha BCe
00/1aCTH UesIoBeuecKoro CYIIeCTBOBAaHMS, 3a/jajia HOBOe BHZEHHE MHpA, CTaja HeoTheMJIEMbIM
KOMITOHEHTOM MMPOBOM KY/bTYphl, HEOOXOAUMBIM YC/IOBHEM >KM3HU 00IjecTBa: 3HaHWe XUMHUU
CJIy’)KUT OCHOBOM s (OpPMHUPOBaHUSI MHDOBO33pDeHHsI YesioBeKa, ero IpejCTaB/ieHud o
MaTepUaIbHOM e/JUHCTBe MUPa; Ba)XHYI0 POJIb UIPalOT (pOpMUpyeMble XUMHel MpefCcTaBIeHUsl O
B3aMMOIIpeBpallleHUsIX 3Heprud U 00 5BO/IOLMU BelecTB B TPHUPOJie; COBPEMEHHas XUMMUS
HarpapjeHa Ha pelleHue T/00anbHBIX TIPoO/IeM YCTOMUYMBOTO pa3BUTHS YelOBeuecTBa —
CBIDBEBOM,  JHEPreTMUecKOW, TIMIIeBOM U  IKOJOTHYeCKoW  0e30macHOCTH, Tpobsiem
3/lpaBOOXpaHeHUsl.

B yc/ioBUsIX BO3pacTarolero 3HaueH!si XMMHUU B KU3HU 00I11leCTBa CyILIeCTBEHHO MOBBICH/IACh
po/ib XMMHUYecKoro oOpa3oBaHus. B mijaHe couyanv3aliiyd OHO SIB/ISIETCS OJHHM W3 YCJIOBUA
(hopMUpOBaHUsI UHTeJIeKTa JIMYHOCTA ¥ TaDMOHUYHOT'O €€ pa3BUTHS.

CoBpeMeHHOMY ue/ioBeKy XHWMHUeCKHe 3HaHHS HeoOXOJuMbl il TpuoOpeTeHust
00LI[eKy/IbTYPHOTO YPOBHSI, TO3BOJISIIOIIET0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO
yuacTBOBaTb B MHOroo0pasHOM >KW3HM O0OLecTBa, [ OCO3HaHWS BaXHOCTH Pa3yMHOIO
OTHOLLIEHHSI K CBOEMY 3[I0POBbIO M 3[JOPOBBIO JPYTUX, K OKpYy’Karolllell NMPUPOJHOU cpefie, AJIS
IPaMOTHOI'O IOBe/leHUsl IPY UCII0/Ib30BaHUM PA3/IMUHBIX MaTepyarioB U XUMUYeCKUX BelleCTB B
MOBCEIHEBHOM >KH3HU.

Xumunueckoe 0o6pa3oBaHre B OCHOBHOM IIIKOJIE SIB/IsIeTCsI 6a30BBIM IO OTHOLIEHHIO K CHCTEMe
obuero xuMuueckoro obpazoBanusi. [103TOMy Ha COOTBETCTBYIOIIIEM €My YPOBHe OHO peayii3yeT
npucymye obiieMy XUMHUYecKoMy 00pa30BaHHIO K/IOueBble 1I€HHOCTH, KOTOpble OTPaXKaroT
rocyJapCTBeHHble, O0OleCTBeHHble W WHAMBU/YyajbHble TOTPEOHOCTH. ITUM OIIpejesisieTcst
CyIIHOCTb 0O1meli crparerur 0oOyueHHsi, BOCIIUTAHUS U Pa3BUTHSI OOyUaroIUXCsl Cpe/iCTBAMHU
yueOHOro rpeiMeTa « XUMHUSI».

N3syueHnue mpeamera: 1) cmocoOCTBYeT peanu3aldidi BO3MOKHOCTEH [ijisi CaMOpasBUTHS U
(hopMUpOBaHUsT KYJ/IbTYDPbI JIMUHOCTH, €€ o0Iell U (yHKIMOHAIBHOW TrPaMOTHOCTH; 2) BHOCHUT
BK/JaJ B (OpMHMpOBaHHEe MBbILUIEHUS UM TBOPUYECKUX CIIOCOOHOCTeN MOAPOCTKOB, HAaBBIKOB MX
CaMOCTOSITe/TEHON YUeOHOU [1esITe/TbHOCTH, SKCIIePUMEHTAIbHBIX M MCC/IeI0BaTeIbCKUX YMEHHH,
HeoOXOZMMBIX KaK B TIOBCEJIHEBHOM J>KMU3HH, TaK U B TPo(deCcCHOHAnbHOW [esTeNbHOCTH; 3)
3HAKOMUT CO Criel{u(UKOM HAyYHOTO MBILIEHUs], 3aK/1aZibIBaeT OCHOBBI LIeJIOCTHOTO B3TJisiia Ha
eMHCTBO TIIPUPOJbI U YeJiOBeKa, SB/SETCS OTBETCTBEHHBIM 3TalioM B (OPMHUPOBaHUM
eCTeCTBeHHO-HayuHOW rPaMOTHOCTH TIOJPOCTKOB; 4) criocobcTByeT (hOPMUPOBAHUIO LIEHHOCTHOTO
OTHOLIEHUsI K eCTeCTBEHHO-HayuHbIM 3HaHMSM, K NPUPOJe, K YeloBeKy, BHOCUT CBOW BK/aJ B
9K0JIOTHYecKoe 0Opa3oBaHUe 00yUaroIUXCsl.

HasBaHHble HaripaB/jeHUsi B 00y4eHUM XUMUK 00ecrieurBaroTCsl CrelUUKON cofepsKaHus
npeiMeTa, KOTOPBIM SIB/SI€TCS TeJarornyeckyd aJanTHUPOBAaHHBIM OTpa)keHHeM 0a30BOM HayKu
XUMUM Ha OIpeie/IEHHOM 3Tare eé pasBUTUA.

Kypc XuMHM OCHOBHOHM IIKOJIbI ODUEHTHDOBAaH Ha OCBOeHHWEe OOyYaroLMMHCS OCHOB
HEOpraHWYeckod XUMHUM U HEKOTOpbIX TOHATUM U CBeJeHWH 00 OTje/nbHbIX 00BbeKTax
OpraHUYeCcKou XUMUH.

CrpyKTypa cofiep>kaHusi npefiMeTa C(pOpMHUpPOBaHa Ha OCHOBe CUCTEMHOIO IOJXOZAa K ero
usyuyeHnto. CopepkaHue CK/IaJbIBaeTcs W3 CUCTEMbl TOHATUM O XWMHUYECKOM 3JIeMeHTe U
Bell[eCTBe M CHUCTEMbI TOHSATHA O XHWMHMUeckoil peakuuu. OOe 3TH CHUCTEMbI CTPYKTYPHO
OpraHM30BaHbl M0 IPUHLIAITY [0C/IeJ0BaTe/JIbHOTO Pa3BUTUS 3HAHWMM HAa OCHOBE TeOpPeTHYeCKUX
Ipe/iCTaB/leHUld pasHOr0 ypPOBHS: AaTOMHO-MOJIEKY/ISIDHOIO y4YeHMsl KakK OCHOBBI BCEro
ecTeCcTBO3HaHUs, ypoBHs Ilepuoanueckoro 3akoHa [. V1. MeHjeneeBa Kak OCHOBHOI'O 3aKOHa
XVMUH, YUeHUsI O CTPOEHUU aToMa M XMMHUUEeCKOH CBsi3H, MpeJCTaBIeH!H 00 3/1eKTPOIMTUUEeCKOM
JUCCOLMalMM BeLecTB B pacTBopax. leopeTWYeCcKWe 3HaHUSl pacCMaTpUBAOTCS Ha OCHOBe
SMITMPUYECKU MOyYeHHbIX U OCMBIC/IEHHBIX (DAaKTOB, pa3BHBAaOTCS 110C/Ief0BaTe/IbHO OT OJHOI0
YPOBHS K APYTOMY, BBITIONHSAS (DYHKLUM OOBSICHEHWS U TIPOTHO3WPOBAHHUSI CBOWCTB, CTPOEHUS U



BO3MO>XHOCTEM MPaKTUUYeCKOro NMpUMeHeHUs U N0J/TyueHHsl M3yJyaeMbIX BelleCTB.

Takasi opraHu3aiusl CoOJIep)KaHUs Kypca CIIOCOOCTBYET —TIPe/CTaBIEHUI0 XUMHUECKOU
COCTaBJ/ISIFOIEN HayuyHOM KapTHHBI MHpa B JIOTMKe €€ CHUCTeMHOW mpupozbl. TeMm camMbIM
obecrieurBaeTCsi BO3MOKHOCTh (DOPMHMPOBAHMSI y OOYyuaroIUXcsl IIeHHOCTHOTO OTHOIIEHHUS K
HayyHOMY 3HaHWI0 U MeTOJaM [I03HaHUSl B Hayke. BakHO TakKe 3aMeTUThb, UTO OCBOEHUE
coJiep)KaHusi Kypca TIPOMCXOAUT C TIpUB/IEUEHWEM 3HaHWM W3 paHee W3Y4YeHHbIX KYPCOB:
«Okpyxatomuii Mup», «buonorusi. 5-7 knaccel» u «®usmka. 7 Kaace».

e n3yueHus: yuedOHOro mpeamera « XuMus»

K HaripaB/ieHHIO TIepBOCTeTeHHOM 3HAUMMOCTH TP pean3aliiyd 00pa3oBaTe/bHbIX (hYHKIUNA
npeaMeTa «XUMUSI» TPAJUIIMOHHO OTHOCAT (DOPMUPOBaHHWE 3HAHUH OCHOB XHMHUECKOW HayKH
Kak 0071acTH COBPEMEHHOTO eCcTeCTBO3HAHUs, TMPAKTUYeCKOW [esiTe/IbHOCTH uesioBeKa U Kak
OJJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJ/IbTYpbl. 3ajlaua TpeZiMeTa COCTOMT B (hOpPMHUPOBaHUM
CUCTeMbl XUMMWUECKUX 3HaHUM — BaKHeUIIMX (aKTOB, TMOHSTU, 3aKOHOB M TeOpPeTHUeCKUX
TI0JIOYKEHUH, [JOCTYITHBIX 000O0IIeHUN MHPOBO33PEHUECKOr0 XapaKTepa, si3blka HayKH, 3HaHUN O
Hay4YHbIX MeTO/laX W3y4yeHUsl BEIeCTB W XUMHUECKHX peaki[ui, a Takke B (HOPMUPOBAaHUU U
Pa3sBUTHU YMEHUH W CIOCOOOB JeSTeIbHOCTH, CBSI3aHHBIX C TJIAHUPOBaHWEM, HaOMIOJeHUEM U
TIPOBe/IeHEM XMMHUECKOTO SKCIIEPUMEHTa, COOJIIo/leHreM IpaBUI 0e30I1acHOro oOparieHus C
BeIIleCTBaMH B TTOBCEJHEBHOH >KU3HU.

Hapsizy c 3TUM Lie/i u3yueHUs TpeAiMeTa B MPOrpaMMe YTOYHEHbI M CKOPPEKTHPOBAHBI C
yU4éTOM HOBBIX TIPDUOPUTETOB B CHUCTEME OCHOBHOTrO 001jero obpa3oBaHus. CerogHs B
obpa3zoBaHnu 0c000 3HAUMMOW TIPU3HAETCA HAIpPaB/IeHHOCTh OOyUeHWsi Ha pa3BUTHe U
CaMOopa3BUTHE TUYHOCTH, (hOPMUPOBaHHE eé MHTe/IeKTa U 00111el KynbTyphl. OOyueHre yMeHUI0
YUUTBCS U TIPOZIO/DKaTh CBOE 0Opa3oBaHWE CAMOCTOSITEJTbHO CTAHOBUTCSI OJHOM W3 BayKHEMIIIMX
¢byHKUMH yueOHBIX peIMeTOB.

B cBs3M C 3TUM TIpYM M3yYeHUM TpeJiMeTa B OCHOBHOM IIIKOJie JOMHUHHUDYIOIee 3HaueHHe
npruoOpesu Takue Le/u, Kak:

¢ (hopmupoBaHHe UHTEUIEKTYaJIbHO Pa3BUTOM TMUHOCTH, TOTOBOM K CaM00Opa30BaHHIo,
COTPYAHUYECTBY,  CAMOCTOSITE/IbLHOMY  TIPUHATHIO  peIIeHUH, CriocobHOM
a/larTUPOBATLCS K OBICTPO MEHSIFOILMMCS YCIOBUSIM >KH3HHU;

® HalpaB/IeHHOCTh OOyYeHHsI HAa CUCTeMaTHUecKoe TMPUOOIIeHWe yuYaluxcs K
CaMOCTOSITe/IbHOW T103HABaTeNbHON JeATeNbHOCTH, Hay4YHbIM MeTo/aM II03HaHUS,
(hOpMUPYIOIIMM MOTHBALIUIO U PAa3BUTHE CIIOCOOHOCTEN K XMMUHY,;

e obecrieueHue YCJIOBHH, CIIOCOOCTBYIOIIUX MPHOOpPETeHHIO O0YYaroIMMMCS OITbITa
pa3Ho0Opa3HOl JiesITe/IbHOCTH, TIO3HAHWS M CAMOIO3HAHUS, K/IFOUEBLIX HABLIKOB
(k/IF0UeBBIX KOMIIETEHIMM), MMEIOIIUX YHUBepCa/JbHOe 3HaueHue /i Pa3/UuHBbIX
BU/IOB JIeSITeTbHOCTHY;

¢ ¢opmupoBaHHe YMeHHM OOBSCHATh U OLIeHWBATh SIBJIEHUSI OKPY’Kalolllero Mupa Ha
OCHOBAHWY 3HAHWU U OTIBITA, ITOJTyUYE€HHBIX MTPU U3yUEHUN XUMHU;

e ¢opmupoBaHrHe y 00ydaromMXCcs TyMaHUCTUUECKHUX OTHOILEHWM, TTOHUMaHUS
L[EHHOCTH XWUMMWUYECKUX 3HaHWUM [/ BBIPAOOTKU SKOJIOTHUECKH 1[e/1eco00pa3Horo
NoBe/ieHUsI B ObITY U TPY/JOBOH [iesITeJTbHOCTH B 1IeJIsIX COXpaHeHUsl CBOeTO 3/10POBbs
Y OKpY»Karollleld MPUPOIHOM CpeJbl;

® pa3BUTHE MOTHBallMM K o0OyuyeHWIo, CriocobHOCTeli K CaMOKOHTDPO/IIO U
CaMOBOCITMTaHUIO Ha OCHOBE YCBOEHMsI 0011jeue/IoBeUeCKUX [IeHHOCTEeH, TOTOBHOCTH K
0CO3HAaHHOMY BbIOOPY TIpOGMIS 1 HATIPaB/IeHHOCTU Ja/ibHeHIIero ooy4yeHusl.

IIpuHIMOBI ¥ TOAX0/bI K pea/in3aluy NpUMepHOH aJanTHPOBaHHOMN



NPOrpamMMBsl

JuHamuuHocmb 8ocnpusimusi yuebHo20 mamepuanda. Ilpesnonaraet UCMoab30BaHUe 3aaHUM
TI0 CTereHW HapacTaroleii TpyaHoctu. CreflyeT rnoj0UpaTh 3a/laHusl, IPU BIMOJHEHUH KOTOPBIX
UCTIONB3YIOTCST  IeHCTBUS pa3/IMYHbIX aHa/IM3aTOPOB: CJIyXOBOTO, 3pUTE/BHOTO,
KWHEeCTeTUYeCKOoro.

ITpunyun npodykmueHol obpabomku uH¢opmayuu. B uensx myuiiero ycBoeHusl rpeaMeTa,
paboyasi mporpaMma COCTaB/ISIeTCS TaKUM 00pa3oM, UTOObl HMeTb BO3MOXKHOCTH YBEJIUYUTh
KOJIMUECTBO YacOB TI0 BCEM TeMaM, MCK/IIOUWUTh HeoOs3aTesibHble TeMbl, COKpPaTWB 00BeM
TEOPeTHUeCKOr0 MaTepuasia, COXPaHUB TPU 3TOM KaK MMUHUMYM 0a30BbIii YPOBEHb MMOJTOTOBKU
obyuaromyxcsi. Y genuTh Oosiblliee BHUMaHHWe HarjsifHO- SMITMPUYECKOU fesiTebHOCTH. Teopus
MOXKeT U3ydaThCsi 0e3 BbIBOJA CIOXKHBIX (hopmysl. 3azauu, TpeOyromye MpUMeHEeHUs! CII0XKHBIX
MaTeMaTUYeCKUX BbIUMC/IeHHH U (OpPMyJI, pelaloTcsl B K/lacce C MOMOLIbI0 yurTesns. B yueOHbIi
npoliecC HeoOXOJUMO BK/IIOUaThb 3a/laHMs, TPEATIOJaraioljde CaMOCTOsITeJIbHYI0 00paboTKy
uH(popMayy 00yUaroLMMHUCS C UCII0/IH30BaHHEM /I03MPOBAHHOM TMO3TAITHOW TTOMOIIM MeZarora.
[IpepBapuTe/ibHO yuuTesnb 0OydaeT paboTate C WHGOpMalued 1o 00pasily, aJaropuTmy,
BoripocaM. OOyyaromuiicsi  OCYyLecTB/seT TepeHoC TI0Ka3aHHOro crocoba 06paboTku
uH(pOpMaILMK Ha CBOE UHAWUBUAYATBHOE 3a/JaHue.

Tpunyun uHOuBudyaabHo-ougepeHyuposaHHo20 nooxooa. Ilpu

pea/m3alliy  aJaNTUPOBAHHOM  TporpaMMbl  HeoOXOJMMO  MCIIO/b30BaTh
mddepeHIMPOBaHHBI TIOAX0J, K KaXAOMy oOyuaroljeMy COrJIaCHO ero /JuarHo3a u
pekomeHgaruii [IMITK. B mporiecce o0ydyeHus, yudTe/lb YUUTHIBAET TaKMe  0COOEHHOCTH

00yuarolerocs, Kak pa3BuTHe JBUraTe/bHOM cepbl,  HapyleHue o01ei MOTOPHKH
(obas HanpsDKeHHOCTb WM BSAJIOCTb,  HETOYHOCTb  JIBU)KEHWH,

rapajiuy, Tape3bl, HaJMYhe WX OCTAaTOYHBIX $SIBIeHWI); 0CoOeHHOCTH paboTocriocobHOCTH
(yTOM/ISIEMOCTb, UCTOIL[AEMOCTh, ~ PAcCessHHOCTb,  TIPECHIL[AeMOCTb,

YCUJUMBOCTb, TeMIT pabOThl, yBeJMUYeHHWE KOJMUeCTBa OIMMOOK K KOHIy YpPOKa WA TIpH
0HOOOpa3HbIX BUAAX [esTeJbHOCTH). TOHKHE [BW)KEeHHUsl Tia/blieB Hepa3BUThI MPAKTHUUECKU Y
BCcex oOyuaroruxcs. [103ToMy mepe/; yuuTesieM CTOUT 3ajiaua COBEPIIIEHCTBOBAHUS [IBIDKEHUN U
CEeHCOPHOTO pa3BUTHUSI TIPU BBITIOJIHEHUM TIPaKTUUeCKWX U JiabopaTtopHbix pabot. Ilpum
HeJJOCTaTOYHOM PAa3BUTUU YCTHOW peuM, TYrOYXOCTH TIpU MPOBEJEHUM TEeKYIero U HUTOrOBOr0O
KOHTPOJISI MCIOJIb3yeT MeTOo/bl, 0obserdaroifye JOCTHXKEeHHs TIOJIOXKUTETbHOTO pe3ysibTaTa U He
TPaBMHUPYIOIIYIO TICUXUKY 00yUaroImxcsl.

IMpuHyun momueayuu K yuyeHuro. DTOT TIPUHIUI TIOJpa3yMeBaeT, uTo KaKjoe yueOHOe
3aflaHue J0/DKHO OBITh YeTKWUM, T.e. OOYYaroIIUHCS [JO/DKeH TOYHO 3HaTh, UTO HAZI0 C/lesaTh
JUI  TIONyueHUsi pe3y/brata. Y oOydaromierocsi B Cjydae 3aTpy[HEHHs [JO/DKHA ObITh
BO3MOKHOCTb BOCII0J/Ib30BaThCsl OMOPOii 1o 06pasily, 1o ajJroputMy (3a0bL1 TOBTOPIO - BCTIOMHIO
- caenaro).

OfHUM W3 TyTel TIOBBIINIEHWS MOTHMBALMU WM 3(h(}EKTUBHOCTH YueOHOH /1eATelbHOCTH
SIBJISIETCS BK/IIOUEHME YYallMXCsl B yueOHO-UCC/Ie[0BaTe/IbCKYI0 U TIPOEKTHYIO [esITe/TbHOCTb,
KOTOpasi UMeeT CJieflyIoiie 0COOeHHOCTH:

i Lead W 3a/laud STUX BHUJOB JesTeIlbHOCTU YYallluXCs OMNpeensitoTCsl KakK HX
JIMYHOCTHBIMU MOTMBaMH, TaK U COLIMAIbHBIMUA. JTO O3HayaeT, UTO Takas [|esiTeIbHOCTh J0/DKHA
ObITb HampaB/ieHa He TOJILKO Ha TIOBBIINIEHHE KOMIIETEHTHOCTH IIO/IDOCTKOB B TIPeAMETHOM
o6siacTH ompeZiesieHHbIX yUueOHbIX AUCLIMIUIMH, He TOJIbKO Ha pa3BUTHe UX CIOCOOHOCTeH, HO U Ha
CO3laHue MPOAYKTa, UMeIOLLero 3HaUMMOCTb /ISl APYTUX;

° yueOHO-HCCeoBaTebCKasi U TIPOEKTHasH 1esITe/TbHOCTh A0/DKHA ObITh OpraHu30BaHa
TakuM 00pa3oM, 4TOObI yuyall[iecsi CMOT/IM peaju30BaTh CBOU TMOTPeOHOCTM B OOLeHUU C
OJJHOK/IaCCHUKaMH, yuuTesssMd W T. [. CTpos Ppa3MYHOTO pojJila OTHOIIEHUSI B  XO[e



1|e/leHarpaB/eHHOM, TIOMCKOBOW, TBOPYECKOW W TIPOAYKTUBHOW [eATelbHOCTH, Yyuallyecs
OBJIaZIeBalOT HOpPMaM{ B3aWMOOTHOILIIEHUM C pa3HbIMM JIIOAbMH, YMEHHSIMU Te€pPexXOJUTb OT
OJHOTO BH/Ia OOIIeHHs] K APYroMmy, NMPUOOpEeTal0T HaBBIKM WHAMBUYATbHOM CaMOCTOSITeTbHOMN
paboThl U COTPYJHUUECTBA B KOJ/IEKTHBE;

° opraHu3zalus yueOHO-UCC/Ie[IOBaTeIbCKUX U TPOEKTHBIX paboT o0yuvarouuxcs
obecrieurBaeT coyeTaHWe pa3/IMYHbIX BU/IOB T03HABaTe/NbHOW [leATeJIbHOCTH. B 3THX BHjax
JeITeTbHOCTH MOTYT OBITh BOCTpeOOBaHBI TPAKTUUECKH HOObIe CIIOCOOHOCTH TIOJPOCTKOB,
peaTM30BaHbI TMUHbIE TIPUCTPACTUSI K TOMY WM HHOMY BUJTY JieSITe/TbHOCTH.

XapakTepuCcTHKA 0CO0bIX 00pa3oBaTe/IbHBIX MOTPeOHOCTeH

° HeMnpepbIBHOCTh KOPPEKLIMOHHO-Pa3BUBAlOLIero Mpoliecca, peajiu3yeMoro Kak uepes
cofiep>kaHue obpa3oBaTebHbIX 00/1acTel, Tak U B MPOLiecce WHAWBUYaATbHOU paboThi;

i BBe/IeHHe B Ccofiep)kaHue 00yueHUsl CrieliiabHbIX Pa3/e/ioB, He MPUCYTCTBYIOIIUX B
[TporpaMMe HOpMabHO Pa3BUBAIOLMMCSI CBEPCTHUKAM;

i WCTIO/Ih30BaHKe CTelUabHbIX METO/IOB, TIPUEMOB U CPeACTB 00yUeHus (B TOM UHC/Ie
CITeLa/TM3UPOBAaHHBIX KOMIBIOTEPHBIX TEXHOJIOTHH), 00eCIeunBaOLINX PeaTr3alio 00yueHu s

° VHIUBUyau3anus o0ydyeHus: TpebyeTcst B OOJIbILEH CTeTieHH, YeM /IJisi HOpMaTUBHO
pa3BHUBaroIIerocsi 00yuarorierocs,

i HeoOXOMMO HCITO/Ib30BaHWEe OIOp C JeTanu3anuedd B (opme anropuTMoB Aist

KOHKpeTH3alid  [IeMCTBUM TIpU  CcaMoCTosTesibHOM — pabore,  obecrieueHme  ocoOoit
NIPOCTPAHCTBEHHOW ¥ BDeMeHHOM opraHu3alyi 00pa3oBaTebHOM Cpeibl.

o crieLianbHOe oOyuyeHHe «epeHOCY» COPMUPOBAaHHBIX 3HAHUN W YMeHHN B HOBbIe
CUTYaLUM1 B3aWMO/|€HCTBHUS C JeUCTBUTETbHOCTBIO;
A crielldasibHasi TIOMOINb B Pa3BUTHM BO3MOKHOCTeM BepOa/ibHONW UM HeBepOasbHOU

KOMMYHHKAIIMN Ha YPOKdX XUMHH.

Mecto yuebHoro npegmera «XuMus» B yueOHOM I/IaHe
B cootBetcTBUM ¢ PT'OC OO0 «XuMmusi» sB/sieTCs: 00si3aTe/IbHbIM TIPeIMeTOM Ha YPOBHE
OCHOBHOTO0 00111ero o6pa3oBanus. [laHHast mporpaMma IpeAycMaTpyBaeT U3ydeHHe XUMUU Ha
6a30BoM ypoBHe B 00BEéMe 10 2 u B Heflemo B 8, 9 u 10 ksaccax.

Il1anupyeMblie pe3y/IbTaTbl OCBOEGHHS y4ueOHOro mpeaMera «XHMHA» Ha YpPOBHE
OCHOBHOT'0 00111ero 00pa3oBaHus
V3yueHre XMMHH B OCHOBHOM IIIKOJIe HArPaB/IeHO Ha JOCTIKEHHE 00yUaroIMKICs
JTMYHOCTHBIX, METapeIMETHBIX U TIPeIMETHBIX pe3y/IbTaTOB OCBOEHHs yueOHOro npeamera.

JIMYHOCTHBIE pe3y/IbTaThl

JINUHOCTHBIE pe3y/IbTaThbl OCBOEHUS IMPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHust
JIOCTUTAIOTCS B X0/le 00yUYeHHsi XMUU B eJUHCTBe yueOHOUM U BOCITUTATeTbHOM [IesITe/TbHOCTH
OpraHu3aluy B COOTBETCTBUH C TPAAULIMOHHBIMUA POCCUMCKUMU COLIMOKY/IbTYPHBIMU U 1IyXOBHO-
HPABCTBEHHBIMH IIeHHOCTSIMH, PHUHATBIMU B 00IT[eCTBe MpaBU/laMi M HOPMaMU TTOBeZIeHUsT U
CMOCOOCTBYIOT MpOLieCcCaM CaMOTIO3HaHMs, CAMOPA3BUTHS U COIUATU3AIMK 00yUaroIuXCsl.

JIMYHOCTHBIE pe3yJ/bTaTbl OTPaXKaroT CHPOPMUPOBAHHOCTh, B TOM UHMCJI€ B UaCTHU:

ITaTprioTHUYeCKOro BOCIMTaHMS

1) LEHHOCTHOI'O OTHOLIEHHdA K OTeUeCTBEHHOMY KYJ/JIbTYPDHOMY, HWCTOPDHYECKOMY U
Hay4yHOMY Had/j1eaut0, TMOHMMdHHWSA 3HAUYEHHWs XUMHUECKOU HaykKu B JXKHW3HM COBDPEMEHHOI'O



o0I11ecTBa, CIOCOOHOCTH BJIaZieTh AOCTOBEpHOM HH(MOpMaleld O Tepe/OBBbIX JOCTWKEHHUSAX H
OTKPBITUSIX MUPOBOM W OTEUECTBEHHOW XWMHHM, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHHUSAX 00
yCTpOMCTBe MHpa U 00I11eCTBa;

I'paxgaHCKOT0 BOCIUTAHUS

2) rpe/iCTaB/IeHUs 0 COLIMAIbHBIX HOPMaX U MpaBUIaX MEX/INYHOCTHBIX OTHOLIEHUN B
KOJIIeKTVBe, KOMMYHUKATHBHOW KOMITETEHTHOCTH B OOIIeCTBEHHO TIOJe3HOHW, yueOHO-
WCC/IeJOBaTe/IbCKOM, TBOPUECKOW W JIPYTHUX BUJAX JIeSITe/TbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM [eSITe/TIbHOCTA TIPH BBITIOJTHEHWU Y4eOHBIX, TI03HaBaTe/bHBIX 3a/jau, BBITIOJTHEHUH
XUMUAYECKUX KCTIePUMEHTOB, CO3/IaHHWU yueOHBIX MPOEKTOB, CTPeM/IeHHs K B3aUMOIIOHUMaHUIO U
B3aMMOIIOMOIIM B TIPOL[eCCe 3TOM yueOHOW [eATeNbHOCTH; TOTOBHOCTH OLIEHWBaTh CBOE
MOBe/leHre Y MOCTYIIKA CBOMX TOBapHILlel C MO3WLMU HPaBCTBEHHBIX U MPAaBOBBIX HOPM C YYETOM
OCO3HaHUsI TIOC/IeICTBUMA MOCTYITKOB;

IleHHOCTH HayYHOT0 MTO3HAHHSA

3) MHUDPOBO33DEHUECKUX TIPe/CTaBJIeHW O BellecTBe MW XUMHUECKOW peakiuy,
COOTBETCTBYIOI[UX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKM W COCTaBJISIFOIIMX OCHOBY ISt
TIOHUMaHUsI CYIITHOCTH HayuYHOM KapTWHBI MUpa; TMpe/iCTaB/IeHr 06 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPUPO/IbI, B3aMMOCBSI35X UeIOBeKa C MPUPOJHON CpeJioi, O PO XWMHH B TO3HAHUU
3TUX 3aKOHOMEPHOCTel;

4) MO3HaBaTe/IbHbIX MOTHUBOB, HAlPaB/JIe€HHbIX Ha MOJyueHHe HOBLIX 3HAHWM 10 XUMUH,
HeoOXOIUMBIX [i7ist 00BsICHEHUST HAOTF01aeéMbIX TTPOL[ECCOB U SIBJIEHUI;
5) MO3HaBaTe/IbHOM, MH(MOPMAIIMOHHONW W UWTATeNbCKOW Ky/IbTypbl, B TOM UHCI/IE

HaBBIKOB CAMOCTOSITeJTbHOM paboThl C yueOHBIMHA TEKCTaMH, CIPaBOYHOM JIATEPATypPOH,
JNOCTYMHBIMU TeXHUYECKUMU CpeiICTBaMU UH(OPMALIMOHHBIX TeXHOJIOTHH;

6) WHTepeca K OOyueHWIO W T[I03HaHWIO, JIFOOO3HATEJIbHOCTH, TOTOBHOCTH U
CMOCOOHOCTM K caMo0o0pa3oBaHMIO, TIPOEKTHOW W UCC/Ie[0BaTeNbCKOM /1esTeIbHOCTH, K
0CO3HAHHOMY BBIOOPY HarpaB/JIeHHOCTH U YPOBHSI 00yUeHUs B la/lbHeHIIIeM,;

®DopMHUPOBaHUSA KY/IBTYPbI 3/J0POBbSI

7) OCO3HAaHUS LIeHHOCTHU JKWU3HU, OTBETCTBEHHOI'O OTHOLIEHUSI K CBOeMY 3/0pPOBbIO,
yCTAHOBKM Ha 3/]0pOBbIii 00pa3 »XM3HW, OCO3HAHWS TOC/IeACTBUN U HENpUSTHsS BpeJHBIX
npuBbIYeK (ymoTpebsieHUs1 anKorosis, HapKOTHWKOB, KypeHHUs), HeoOXOAWMOCTH COOJOeHUS
nipaBy/ 6e301acHOCTH MU 0OpalljeH!H ¢ XUMUUeCKUMHU BellleCTBaMU B OBbITY U peaslbHOM »KU3HH;

TpyAoBOro BocnuTaHus

8) WHTepeca K TIPAaKTUYeCKOMY W3y4yeHHIO0 Tpodeccwii W TpyJa Ppas3uuHOrO po/a,
yBakeHUe K TPY/y U pe3y/bTaTaM TPY/I0BOU AesTeJIbHOCTH, B TOM UKC/Ie HA OCHOBE TIPUMeHeHUs
NpeJMeTHbIX 3HAaHWM 110 XWMHH, OCO3HAHHOTO BbIOOpPA WHAMBUYaJbHON TpPaeKTOPUU
TIpO/IoJDKeHUs: 00pa30BaHUsl C YYETOM JIMUHOCTHBIX WMHTEPECOB W CIIOCOOHOCTU K XUMUH,
0O0ITIeCTBEHHBIX MHTEPECOB UM TMOTPeOHOCTel; yCremHon TpodecCHOHATbLHOM AesSTebHOCTU U
Pa3BUTHS HEOOXOIUMBIX YMEHUI; TOTOBHOCTD a/IalITUPOBATLCS B TIPOQ)eCCHOHAIBHOM Cpe/ie;

JKOJIOTHYECKOr0 BOCIIUTAHUSA

9) 9KOJIOTUUECKH 11e/1ec000pa3HOr0 OTHOIIEHUS] K TIPUPOZie KaK MCTOUHHKY JKM3HHM Ha
3emsie, OCHOBe eé CyII|eCTBOBaHWs, TIOHMMaHMs L[eHHOCTH 3[0poBoro u Oe3oracHoro obpasa
»KU3HH, OTBETCTBEHHOI'0 OTHOIIIEHHsI K COOCTBEHHOMY (PU3MUecKoMy U TICUXUYeCKOMY 370POBEIO,
OCO3HaHWS LIEHHOCTH COOJTI0/IeHus TipaBU/ 06e301MacHOro MoBe/leHus TPy paboTe C BelllecTBaMu, a
TaKKe B CUTyaLUsiX, yTPOKaIOLIUX 3/J0POBbIO U XKU3HU JIFO/el;

10) CTIIOCOOHOCTH MPUMEHSTh 3HAHWS, T10/Ty4aeMble TIPU U3yUeHUH XUMUH, [Is PeIIeHUs
3a/ja4, CBSI3aHHBIX C OKpY’Karolleld INPUPOJHOM CpeJiOM, TMOBBIINIEHHsT YPOBHSI 3KOJOTMYeCKOU
KYJIbTYPbl, OCO3HaHUS I7100a/bHOTO XapaKTepa 3KOJIOTHUeCKHUX TpobseM U TyTed UX pellieHUs



1I0Cpe/iICTBOM METOZI0B XUMUUY;
11) 5KO0JIOTUYECKOT0 MBIILJIEHHs], YMEeHHsI PyKOBOJCTBOBATbCSI UM B ITO3HaBaTe/IbHOM,
KOMMYHHMKaTUBHOW Y COLIMabHOW NIPAKTHKe.

MeranpeaMeTHble pe3y/1bTaThl

B cocraBe MeTanpeZiIMeTHBIX pe3y/bTaTOB BbIJEJAOT 3HaUMMble /11 (HOPMUPOBaHUS
MHPOBO33peHusi 00IleHayYHbIe TIOHSTHS (3aKOH, TeOpus, TPUHLIUII, THIOTe3a, (pakKT, cucrema,
TIPOLIeCC, SKCIIePUMEHT U [Ip.), KOTOPbIe UCII0/Ib3yIOTCSl B eCTeCTBEHHO-HAYUHbIX yueOHbIX
npeJMeTax M MO3BOJISIOT HAa OCHOBE 3HAHUW U3 3TUX MpeMeToB (hOpMUPOBATh Mpe/iCTaB/leHHUe O
11eJIOCTHOM Hay4YHO! KapTHUHe MMpa, U YHUBepca/lbHble yueOHble AeficTBUS (T103HaBaTe/bHbIe,
KOMMYHHKATUBHbIE, DETY/IITUBHBIE), KOTOPbIe 0becrieunBaroT pOpPMUpPOBaHHE TOTOBHOCTH K
CaMOCTOSITe/IbHOMY TJIAHHPOBAHHIO U OCYIL{eCTB/IEHUIO YUeOHOU flesTe/TbHOCTH.

MeranpegmeTHbIe pe3y/IbTaTbl OCBOEHUsI 00pa30BaTe/TbHOM MPOTrPaMMBbI 10 XMMHHU OTPaXKaroT
OBJIa/leHHe YHUBepCa/JIbHbIMU [103HaBaTe/IbHbIMU JIeHCTBUSMH, B TOM UHUCIIE:

Ba3oBbIMH JIOTHYECKUMH JAefCTBUSIMH

1) yMEHHEM WCIT0/Ib30BaTh MPUEMBI JIOTUYECKOTO MBIIJIEHHS] TIPM OCBOEHWM 3HAHWM:
pacKpbIBaTb CMBICT XUMWYEeCKUX TIOHATHUN (BBIAENSATH WX  XapaKTepHble TPU3HAKH,
yCTaHaB/IMBaTh B3aWMOCBSI3b C APYTMMH TOHSATHSMH), WCIOb30BaTh MOHATUS /i1 OOBSICHEHUS
OTAeNbHBIX (AaKTOB U sIBJIEHWI; BbIOMpATb OCHOBAaHUSI M KPUTEPUU [/ KiacCU(UKALUN
XUMHUYECKUX BeIeCTB M XUMHUUECKUX PeaklWii; yCTaHABIMBATh MPUUYMHHO-C/IeJCTBEHHbIE CBSI3U
MeXXy 00BbeKTaMU W3yueHUsi; CTPOUTh JIOTUUeCKHe PacCyKAeHusi (MHAYKTUBHbIe, eyKTHBHbIE,
TI0 aHAJIOTHH); Ae/aTh BHIBO/BI U 3aK/TFOUEHMST;

2) yMeHWEeM TPHUMEHSTh B TpoIlecce TIO3HAHWs TIOHATUS  (TIPeAMETHbIE |
MeTaripe[MeTHble), CHMBOJIMUeCKHWe (3HAaKOBble) MOJeNH, WCIIO/ib3yeMble B  XHUMHUH,
npeoOpa3oBLIBATh LIMPOKO TNPUMeEHsieMble B XUMHUHM MO/ e/bHbIe TIPe/ICTaB/IeHUs] — XUMAYeCKUH
3HaK (CMMBOJI 3/ieMeHTa), XuMudeckass (opMysa U ypaBHeHHe XHMUUECKOW peakluu — IIpU
perieHNM yueOHO-TI03HABATE/TBHBIX 3a/lau; C YUETOM 3TUX MOJIe/IbHBIX TPeZCTaB/IeHU BBISBIATh
Y XapaKTepU30BaTh CYIeCTBEHHbIe NMPU3HAKU H3ydaeMbIX O0OBEKTOB — XMMHUECKHX BeIeCTB U
XUMUYECKUX PeakIUi; BBISBIATH OOIMe 3aKOHOMEPHOCTH, TPUUMHHO-C/IeACTBEHHbIe CBSI3U U
TIPOTUBODPEUMsI B M3ydaeMbIX Tpolieccax U siBIeHUsIX; Mpe/jjlaraTb KPUTePUH [1Jisl BBISIBJIEHUST ITUX
3aKOHOMEPHOCTe U TIPOTUBOPEUMH; CaMOCTOSITeJIbHO BBIOMPATh CrOCOO pelieHUsi yueOHOM
3aflaun (CpaBHMBaTh HECKOJIbKO BAapUAHTOB pellleHWs, BbIOMpaTh Haubosiee TMOAXOIAMIUANA C
YUETOM CaMOCTOSITE/TbHO BbIJIeJIeHHBIX KDUTEPUER);

Ba3oBbIMH HCC/Iei0BaTe/ILCKUMHU AeHCTBUSIMH

3) yMeHHeM WCIIO/b30BaTh TIOCTAaBJIeHHble BOMPOChI B KayeCTBe WHCTPYMEHTa
MO3HaHWS, a TakKKe B KauyecTBe OCHOBBI [jis (POPMHUPOBAHUS THUMOTe3bl TI0 TPOBEpPKe
MPaBUILHOCTH BBICKA3bIBaeMbIX CYK/[€HHUH;

4) nproOpeTeHHe OMbITa [0 TUIAHUPOBAHUIO, OpraHW3allid U TIPOBEJEHUI0
yueHHUEeCKHX KCTIePUMEHTOB: yMeHHe HaOJro/iaTh 3a X0JJ0M IpOoL{ecca, CaMOCTOSITe/TEHO

TIPOTHO3WPOBATH €r0 Pe3yJbTaT, GOPMYIUPOBaTh 0000IIEHNS ¥ BBIBO/BI 10 Pe3y/IbTaTam
TIPOBe/IEHHOT0 OTIbITA, UCCIeA0BaHMsI, COCTAB/ISTh OTUET O MPOo/ieslaHHON paboTe;

Pabotoii ¢c nndopmanmeit

5) yMeHHeM BbIOMPATh, aHA/IU3UPOBATh M MHTEPIIPETUPOBATh MH(HOPMALIUIO Pa3TMYHbIX
BHJOB U (OpM TMpejCTaBleHUs], TMOTyyaeMyl0 W3 pa3HbIX HCTOYHHKOB (HAy4HO-TIOMYJ/ISIpHAst
iTepaTypa XMMHUECKOTO COZIep)KaHHWs, CIIpaBOuHble 1ocobusi, pecypchl VHTepHeTa);
KPUTUYeCKH OLIeHWBaTh IIPOTUBOPEUNBYIO U HE/[OCTOBEPHYIO HH(OpMaLHIO;

6) yMeHHeM TIPUMEHSTh pa3/uuHble MeTOJbl U 3arlpochl TpU TIOMCKe U OTOOope
wH(pOpMalMi W COOTBETCTBYIOIMX JaHHBIX, HEOOXOAWMBIX /i1 BBITIONHEHUsT yueOHBIX U



TI03HAaBaTe/bHBIX 33/lay OMpeZe/IéHHOrO THMa; rpuobpeTeHre OMbITa B 00/1aCTH MCIIO/IH30BaHUS
MH(POPMAaLIMOHHO-KOMMYHUKAaTUBHBIX ~ TeXHOJIOTHH,  OBJaJieHhe  KyJbTypold  aKTHUBHOIO
WCTIO/Ib30BAHUST PA3/IMUHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSITe/IbHO BbIOMpaTh ONTHUMAa/bHYHO
¢opmy mipeAcraBneHuss WHGOpPMAalLMM M WUIIOCTPUPOBAThH pelllaeMble 33laull  HEeC/I0>KHBIMU
cXeMaMH, ivarpaMMamy, Jpyrumu ¢opMamMu rpavkv ¥ MX KOMOWHALIMSIMUY;

7) yMeHHeM  WCMO/Mb30BaTb ¥  aHaIM3UpPOBaTb B  Tporecce  yuyeOHOM U
VICC/Ie[|0BATe/IbCKOM  /1eATe/IbHOCTU WH(OPMALMI0 O BJMSIHUM TNPOMBILUIEHHOCTH, CeJIbCKOr0
X035IMCTBA U TPAHCIIOPTa Ha COCTOSIHUE OKPY’Karollel IPUPOJHOU CpeJbl;

YHuBepcalbHBIMH KOMMYHUKATHBHBIMH AeHCTBHUAMH

8) yMeHHeM 3a/laBaTh BOTPOCHI (B XOZe Auajaora W/WIA AUCKYCCUW) T0 CYILeCTBY
obcyxmaemori TeMmbl, (OpPMY/JHMPOBaTH CBOU TIPEAJIOXKEHUs OTHOCHUTE/IbHO BBITIOJTHEHUS
ripe/IJIOKeHHOW 3a/lauu;

9) npuobpeTeHre OMbiTa Tpe3eHTal[dd pe3y/JbTaTOB BBITIOJTHEHUS XHUMHUECKOTO
SKcrieprMeHTa (71ab0paToOpHOTO OmMbITa, J1ab00paTOpHOM pabOThI TI0 HCC/IeJOBAHHIO CBOMCTB
BeIL[eCTB, yueOHOro MpoeKTa);

10) 3aMHTEePeCOBaHHOCTh B COBMECTHOM CO CBEepCTHMKAMH TIO3HABaTe/IbHOW U
WCCJIe/IOBaTe/TbCKOW /IeATeIbHOCTH TIPW PellleHWd BO3HUKAIOL[MX Tpo0OseM Ha OCHOBe YuéTa
0OIIMX UHTEPECOB U COTIaCOBAHMUS MO3UIMK (00CyKaAeHUs1, 00MeH MHEHUSIMH,

«MO3TOBbBI€ IITYPMbI», KOOPWHALMS COBMECTHBIX JIeMCTBUH, OTpefiesieHie KpUTePUEB TI0
OLI€HKE KaueCTBa BBIIIOJHEHHOU paboThI U Ap.);

YHUBepCcaTbHBIMY Pery/IITABHBIMHU AeHCTBUSMH

11) yMeHHEeM CaMOCTOSITeJIbHO ONpeZessTh Lieu J1eATeJIbHOCTH, IJIaHUPOBATh,
OCYIIIeCTB/ISATh, KOHTPOMPOBAaTh U TIPU HEOOXOAWMOCTU KOPPEKTHPOBATh CBOIO [eSTebHOCTb,
BbIOMpaTh Haubosiee 3¢ eKTHBHBIe CrOCOOBI pellleHus] yueOHBIX W TI03HaBaTe/lbHBIX 3ajad,
CaMOCTOSITeJIbHO COCTaBJ/IATb WIA KOPPeKTHPOBAThb IIpeJ/IOKeHHbIM aJrOpUTM [eMCTBUU TPU
BBITIOJTHEHUU 3a/JaHUH C yUETOM IMOJTyYeHHs] HOBbIX 3HaHWUM 00 M3yuaeMbIX 00beKTax — BelllecTBax
Y peakLMsX; OLleHNBaTh COOTBETCTBHE IT0OJIyUeHHOTr0 pe3yJbTara 3asB/IeHHOU Lie/y;

12) yMeHHeM HCII0/Ib30BaTh M aHA/IM3UPOBaTh KOHTEKCTHI, Tpe/jlaraeMble B YCIOBUH
3a/laHU.

IIpeaMeTHBIE pe3y/IbTaThI

B cocraBe TmpefMeTHBIX pe3y/lbTaTOB 110 OCBOEHHIO 00sI3aTeNbHOTO COZIepKaHus,
YCTaHOB/IEHHOTO /IaHHOW TIPUMEPHOM pabodeld TPOTPaMMOM, BBIIENSIOT:  OCBOEHHbBIE
00Oy4alIUMHUCS HayuHble 3HaHWs, YMEHUs M CIOCOObl JeMCTBUH, crnenydUyeckue s
npeMeTHOM 00s1acTh  «XUMHsS», BUIBI JeSTeTbHOCTH I0 TIOYYeHHI0 HOBOTO 3HaHUS, ero
WHTEepHpeTalyH, Mpeodpa30BaHUIO U TIPUMEHEHUIO B PA3/IMUHBIX YUeOHBIX M HOBBIX CHUTYaI[UsX.

[TpeameTHBIe pe3y/bTaThl TIPeZCTAB/EHbI 110 T0/jlaM 00yUYeHHsI U OTPaXKatoT
c(OpMUPOBAHHOCTh Y 00YUarOIIUXCS CIe[yHOIUX YMEHUH:

8 K/IACC

1) pPacKpbIBaTb CMBICT OCHOBHBIX XUMMUECKUX TIOHSTHH: aTOM, MOJIeKYyJIa,
XUMUAYECKUM 3/IeMeHT, TPOCTOe BeIleCTBO, CJIO)KHOe BeleCcTBO, CMecCh (OJHOpPOAHas U
HEeO/IHOPOZHas), BaJIeHTHOCTb, OTHOCHTE/IbHAasi aTOMHasi M MOJIeKY/IsIpHas Macca, KOJIMUeCTBO
BelllecTBa, MOJIb, MOJISIDHasi Macca, MaccoBasi O/ XUMHWYeCKOrO 3jieMeHTa B COeJUHeHWH,
MOJISIDHBIM  00BEM, OKCHMJ, KHCJIOTa, OCHOBAHHWE, COJIb, 3JE€KTPOOTPHULATENLHOCTh, CTeleHb
OKUC/IeHUsI, XUMHYecKasi peakiysi, KiacCU(pUKalysl peakivii: peakMU COeJWHEeHHUs], peakLiu
Pa3/IOKEHUs], PEeaKI[UM 3aMeIleHHs], peakiui oOMeHa, 3K30- W 3SHAOTEpPMHUYECKHE peaKIuu,;
TerioBol 3(pdeKT peaklyu; siipo aTOMa, 37eKTPOHHBINA CJIOW aTOMa, aTOMHasi opbuTasb, pafuyc
aToMa, XMMHYecKasi CBsSI3b, TIOJIIPHAsi M HeTO/sipHasi KOBaJIeHTHAsi CBSI3b, MOHHAs CBSI3b, HWOH,



KaTHOH, aHWOH, paCcTBOP, MaccoBasi [j0Jisl BelllecTBa (TIPOLeHTHasi KOHLIEHTpaLUsi) B pacTBOPE;

2) WTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATAW (CM. m. 1) u
TIPUMEHSITb 3T TIOHSITHS TIPU ONMCAHUM BeIeCTB U UX TpeBpallieHul;

3) WCMO/Ib30BaTh XMMUYECKYH0 CHMBOJIMKY [J/Is1 COCTaBeHHs1 ()OpMys BellecTB U
YPaBHEHUH XMMHUUYECKUX PeakLnu;
4) OTIpe/ie/IiTh BaJIEHTHOCTb aTOMOB 3/IEMEHTOB B OMHAPHBIX COEJJUHEHUSIX; CTereHb

OKHCJ/IeHUsI 3/IEMEHTOB B OMHApHBIX COeIMHEHHsIX; NIPUHA/J/IE)KHOCTh BeIlleCTB K Ompe/ie/IEHHOMY
KJlacCy coefMHeHWM 10 ¢opMysiaM; BHJ, XUMUYeCKOW CBs3u (KOBajieHTHass U HWOHHas) B
HeopraHuyeckux COeJJUHeHUsIX;

5) packpeiBaTb  cMbic1  Ilepuognueckoro  3akoHa [I. U.  MeHjeneesa:
JleMOHCTPUPOBaTh NTOHUMAaHHe [TepUOJUYeCKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3/IeMEHTOB OT
UX M0JIoKeHHs B Ilepyoanueckol cucTeMe; 3aKOHOB COXPaHEHMs] MacChl BellleCTB, TOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJ/IIPHOIO YuyeHMs, 3aKOHa ABOra/ipo; OIWChIBaThb U XapaKTepu30BaTh
TabmuHyto ¢opmy Ileprosryeckoil CHUCTeMbl XUMUYECKHUX 3/1EMEHTOB: pas3ivuaTh IOHSTHS
«rylaBHasi miofArpymnma (A-rpymma)» u «robounasi noarpymnmna (B-rpyrma)», manble U Gosblive
NIepuo/ibl; COOTHOCUTh 0003HaueHUsl, KOTOpble UMeloTcs B Tabimuie «[lepuofuueckasi cucrema
XUMHUYeCKUX 371emMeHToB []. VI. MeHzeneeBa» C UMCIOBBIMM XapaKTepPUCTUKAaMM CTPOEHUSI aTOMOB
XUMUYECKHX 3JIEMEHTOB (COCTaB U 3apsi[ siipa, oblijee YKMC/I0 371eKTPOHOB U paciipefie/ieHre UX I10
3/IEKTPOHHBIM CJI0SIM);

6) KIacCU(UIMPOBaTh ~ XMMUYeCKHe 3jIeMeHTbl; HeOpraHW4yecKue BelleCTBa;
XUMHAYeCKHe peakluM (10 YMCIy U COCTaBYy yYaCTBYIOLMX B peaklMd BellecTB, IO TelI0BOMY
spdexry);

7) XapaKkTepu30BaTh (OMMCHIBATh) O0OIIMe XWMHWYECKHe CBOMCTBA  BEIEeCTB
pa3/MYHBIX K/IacCOB, TMOATBep)KAas OMNucaHWe IpUMepaMU MOJIEKYJISIDHBIX — ypaBHEHUH
COOTBETCTBYIOLLIMX XUMHUYECKUX pPeakLinii;

8) MIPOTHO3UPOBaTh CBOWCTBA BelleCTB B 3aBUCUMOCTU OT HUX KauyeCTBEHHOIO
COCTaBa; BO3MOYKHOCTH MPOTeKaHUsI XUMUUECKUX TIPeBpall{eHUH B Pa3/IMUHbIX YCIOBUSX;

9) BBIUUC/ISAITE OTHOCHUTENIBHYIO MOJIEKY/ISIPHYI0O U MOJIIPHYHO MacChl BelLeCTB;
MacCOBYIO JIO/II0 XUMHUYeCKOro 3/1eMeHTa 110 (opMyJ/ie CoeZIMHeHHs]; MaCCOBYIO ZIO/IO BellleCTBa B
pacTBOpe; MPOBOAUTE PaCUYEThI [0 YPaBHEHUIO XUMHUUECKOW peaklivy;

10) TPUMEHSTb OCHOBHbIE OTepaljui MBIC/IUTE/IbHOM JesiTe/TbHOCTU — aHa/lu3 U CHUHTe3,
cpaBHeHMe, 0000ljeHre, cUCTeMaTU3alMioo, KIacCUGUKAIMIO, BbIsIBJIeHWE  [PUUMHHO-
C/IeICTBEHHBIX CBs3€M — [/ U3y4YeHUs] CBOMCTB BellleCTB U XMMUUECKUX pPeakLUi; eCTeCTBEHHO-
HayuyHble MeTOZbl TI03HaHUs — HabJ/oJeHWe, W3MepeHUe, MOjeNMpOBaHue, JKCIIepUMEHT
(peasibHBIN U MBIC/IEHHBIN);

11) C/lefioBaTh TIpaBW/aM TIOMb30BAaHUSI XUMMWUECKOW TMOCyZold U J1labopaTOPHBIM
obopy/Zi0BaHHEM, a TakKXKe TMpaBuiaM 00pallieHus C BEI|eCTBaMU B COOTBETCTBUU C UHCTPYKLIUSMHU
10 BBITIOJIHEHUIO J1a00OPAaTOPHBIX XUMUYECKHX OIBITOB TI0 TIOMY4YeHHUI0 U  COOMpaHHUIO
ra3o00pa3HbIX BellecTB (BOJOPO/a M KHUCI0pO/a), TPUTOTOB/IEHUIO PACTBOPOB C OTIpe/e/IEHHOM
MacCcoOBOM Jlojieli pAacTBOPEHHOTO BeleCcTBa; TIUIAHUPOBATb U TPOBOJUTH  XUMHUYECKHe
9KCMepPUMEHThI TI0 pacrio3HaBaHUIO PAaCTBOPOB Iiejioueil U KUCIOT C MOMOIbI0 UHAWKATOPOB
(makmyc, peHosndTanerH, MeTUIOPaHX U Ap.).

9 KJ/IACC

— PpacKpbiBaThb CMBICT OCHOBHBIX XUMHWUECKHX TIOHSITHM: KOBajJleHTHasl TIOJiipHasi CBSI3b,
KOBajJieHTHasi HerojsipHasi CBsi3b, WOHHasi CBsI3b, MeTajuliyeckas CBsi3b, KaTHOH, aHUOH,
JIEKTPOJIUT U HEdJIeKTPOJIUT, 37eKTPOJUTUYECKasl AWCCOLMAIINS, peaklM HOHHOTO oOMeHa,
OKUCJIUTE/Tb U BOCCTaHOBUTE/Th,



— MWCIO/b30BaTb XUMUUECKYH) CUMBOJIMKY [Jisl COCTaB/ieHUsi ()OPMYyJ BelleCTB, MOHHbBIX
ypaBHeHU U ypaBHEHUN OKUC/IUTETbHO-BOCCTAHOBUTE/ILHBIX PeaKIjuii;

— OmpeJensiTb BajJeHTHOCTb W CTeleHb OKHUC/IEeHWs aTOMOB XUMHUUECKHUX 3JIEeMEHTOB B
COeMHEHUSIX PA3/IMYHOr0 COCTaBa; TIPUHA/IEKHOCTh BeI[eCTB K OIpe/ieJieHHOMY K/1acCy
COoeIMHEHUM; BUJbl XWUMHUECKOM CBs3M (KOBa/leHTHOM, MOHHOW, MeTa/sInueckoi) B
HEOpPraHUUeCKHUX COeJUHEHUSX; 3aps], MOHA; XapaKTep Cpefibl B BOJHBIX PAaCcTBOpAaX KUC/IOT U
1je0uen;

— 00BACHATH 00IIie 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHUECKUX 3/IeMEHTOB U UX
CcoeJMHEHWI B MpefiesiaX MajibIX Mepro/IOB U TJIaBHBIX MOATPYNN C yYeTOM CTPOEHUs KX aTOMOB;

— KJacCU(PULIMPOBaTh XUMHUECKUe peaki[uu (10 U3MeHeHUI0 CTereHel OKUC/IeHUs aTOMOB
XUMUUECKUX 3JIEMEHTOB); ONpeJeNiATh U3y4YeHHbIe TUITbI XUMUUYECKUX peakLni;

— COCTaB/ISATb MOJIEKY/ISIpHbIe ypaBHEHHUS peaklui, XapaKTepusylollhe XUMHUUecKue
CBOMCTBa TMPOCTHIX BeIeCTB, 00pa30BaHHBLIX 3jieMeHTaMHU-HeMeTa/ulamMu [VA—VIIA nmoarpynm
(yrniepog, kpemHu#, a3oT, docdop, cepa, Xjop), ieMeHTaMu- MeTainamu [A-IITA mogrpynm
(HaTpui, Ka/uii, MarHui, Kanbl[ii, alIOMUHUN), a TaKXe >Kese3a;

— XapakKTepu30BaTh (PU3MYeCKUe U XMMUYeCKUe CBOMCTBA aMMHakKa, M yrJeKWC/IOro rasa, B
TOM 4YuCse, a9 0OOCHOBaHWS CrocoOOB MX COOWMpaHWS U pacCIio3HaBaHUSI TPHU TIOJyUeHWU B
naboparopuu;

— XapaKTepu30BaTh (OMHUCHIBATh) 00IIMe XUMUUECKHEe CBOMCTBA BEIeCTB pa3TUUHbIX
KJIaCCOB, MOZTBEP>K/1asi 3TO OMKCaHKe PYUMepaMH MOJIEKYJ/ISIPHBIX U MOHHBIX YPaBHEHUM
COOTBETCTBYIOLLIMX XUMUUECKUX PeakKiiuii;

— COCTaB/ISITh ypPaBHEHMS: 3€KTPOJUTHYECKOW AUCCOLMAlMM KHUCJIOT, Le/ioueld M CoJiel;
TIOJTHBIE W COKpAIlleHHbIe ypaBHEHWsI peakluii MOHHOTO OOMeHa; peakIIHii, OATBEPKAA0IIX
CyLL|eCTBOBaHNE FeHeTUUYECKOU CBS3U MEXX/Y Bell[eCTBaMM pa3/IMYHbIX K/1aCcCOB;

— QIefoBaTh TMpaBWIaM TIOJb30BaHUS XMMHYECKOW TIOCyJod U  1abopaTOpHBIM
obopy/ZioBaHMeM, a TakxKe MpaBuiaM oOpallieHus C BellleCTBaMH B COOTBETCTBUM C MHCTPYKLUSIMU
10 BBINOJHEHUIO J1aDOPATOPHBIX XWUMUYECKMX OIBITOB TI0 TIOMYYeHWI0 U COOMpaHUI0
ra3oo0pa3HbIX BelecTB (aMMHaka M YIJIEKAC/IOTO Ta3a) (MpU Ha/lW4YMKd BO3MOKHOCTH WJIU
TIPOBO/IMTH BUPTYasIbHbIE TabopaTopHbIe paboThI);

— MIPOBO/IUTH Peaki[uu, MOATBepP KAatollrie KaueCTBeHHbIN COCTaB pa3/IMUHBIX BeIlleCTB:
pacIio3HaBaTh OMBITHBIM IyTeM: XJIOPH/I-, UOAWA-, CyIbdat-, KapOoHaT-, CUIMKaT-, pocdat-
aQHUOHBI, TUAPOKCU-HOHBI, KATUOH aMMOHUS U KATUOHBI MeTasyIOB (MarHusi, KaibLivs,
amomunus, »xene3sa (II) u (I111), meau (II), yHKa), IPUCYTCTBYIOIME B BOJHBIX PaCTBOpax
HeopraHUueCKHx BellleCTB; TOTBep K atolie aMpoTepHble CBOMCTBA OKCHU/OB U TUAPOKCH/IOB
aJIFOMUHUS, U 1JUHKA (TIPYU HaJIMYUK BO3MOKHOCTU WA TIPOBOUTH BUPTYasibHbIe Tab0opaTOpHbIe
paboThI);

— MPOBOJIUTH XUMUUECKHEe SKCIIEPUMEHTHI: OIbIThI, WUTFOCTPUPYIOLME MPU3HAKU NPOTeKaHUs
peakiii HOHHOTO 0OMeHa; orpe/ie/ieHre XapaKTepa Cpe/ibl B PACTBOPaxX KUC/IOT U ITIe/IoUel ¢
MOMOLIbI0 MH/IMKATOPOB; pellieHre SKCIepUMeHTalbHbIX 33/lay 110 TeMe «DJIeKTPOJIMTUUecKast
auccouyanusi». Vi3yueHue CBOMCTB COJISTHOM KUC/IOThI; U3yUeHre XMMUUeCKUX CBOWMCTB
pa30aB/ieHHOM CepPHOM KUC/IOThI; TIoJyyeHre, cobrpaHre, pacrio3HaBaHHe aMMHUaKa, YT/IeKHUC/IOro
rasa v usyueHue UX CBOMCTB; UcCC/eloBaHre aM(pOTepHBIX CBOMCTB TMIPOKCU/IOB a/IFOMUHUS U
L[MHKa; pellieHre SKCIepUMeHTa/lbHbIX 3a/lau Mo TeMe «BakHelilie HeMeTaIbl U UX
coeJMHEeHUsI», pellieHre IKCIIepUMeHTa/IbHBIX 3a/jau 10 TeMe «BakHellllive MeTasl/ibl U UX
coefiHeHUsi» (TIPY HaJTMUUKM BO3MO>KHOCTH WJTH TPOBO/IUTH BUPTYasibHbIe JabopaToOpHbIe
paboThI);

— HabJr0jaTh U OMUCHIBATh XUMUUECKHe KCTIepUMEHThI (BO3MOKHO MCIIO/Ib30BaHHe
BU/IeOMAaTepUasioB): OMBITHI, WITIOCTPUPYIOLHe hru3nuecKre U XMMAUYeCKHUX CBONCTBA rajioreHOB
Y UX CoeIMHeHHUH (BO3MOYKHO HCIT0/Ib30BaHKe BH/IeOMaTepPHUAJIOB); 03HaKOMJ/IEHHe C 0Opa3iiaMu
XJIOpU/IOB (TasioreHU10B); 03HAKOMJIeHHE C MOZe/IIMUA KPUCTa/I/TUUeCKUX PelleToK



HeopraHWYecKnX BelLecTB: MeTa/l/IoB U HeMeTa/IoB (rpaduTa v aiMasa), CJI0KHBIX BellleCTB
(x/10pyia HAaTpHs); OMbIThI, UWUTFOCTPUPYIOLME 3aBUCHMOCTb CKOPOCTH XMMUUYECKOW peakL[ii OT
BO3/€}CTBUSI pa3/IMUHbIX ()aKTOPOB; UCC/Ie/I0BAHKE IeKTPOIPOBOJHOCTH PaCTBOPOB BeIlleCTB;
OTIBITBI, WITFOCTPUPYIOILIKE TPOLIeCC AUCCOLUALIMU KUCTIOT, 1jesiouei U cosieil (BO3MOXXHO
MICTI0/Ib30BaHHe BH/leOMaTepHasioB); 03HaKOM/IeHHe C 00pasljaMy MeTaslioB U CIIJIaBOB; U3yUyeHHe
pe3y/bTaTOB KOPPO3UM MeTa/lJIOB, B3aUMOZENCTBUS OKCH/Ia KasbLivs C BOZOH, Mpoliecca ropeHust
Kesie3a B KUC/IOpPOZe (BO3MOYKHO HCTI0/Ib30BaHKe BU/IeOMaTeprasioB); OIBIThI, UUTFOCTPUPYIOLIVe
TIpUMepbl OKHMC/IUTEeIbHO-BOCCTAHOBUTE/IbHBIX PeaKLvii: ropeHue, peakLiy pa3/ioxeHusl,
coe/lMHeHUsI; 03HaKOMJIeHHe ¢ oOpasliaMu cephl U ee CoeJMHEHUsIMU; 03HaKOMJIEHHE C
(u3nyeckrMy CBOMCTBaMHM a30Ta, hocdopa 1 ux coeHeHUM (BO3MOXKHO UCII0/Ib30BaHHe
BHZIeOMaTepHasoB), c obpa3liaMu yAoOpeHHit; B3auMOelCTBIe KOHIIeHTPUPOBAHHOW a30THOU
KHCJIOTBI C Me/Ibl0; U3yUyeHre Mofe/iel KpUCTa/UIMUeCKUX pelleToK aamasa, rpaduTa, MoJeKyJibl
¢bynnepeHa, MoeKyJ1 OPraHMYeCKUX BeleCTB; 03HAaKOMJ/IEHHe C IPOLiecCcoM aficopOrmun
PacTBOPEHHBIX BelleCTB aKTUBUPOBAHHBIM yTJIeM U YCTPOMCTBOM MPOTHBOrasa; 03HaKOMJIeHUE C
NPO/YKLIMeN CUTMKAaTHOW TIPOMBIIIIEHHOCTH; TPOLIeCChl OKPAIIMBaHUs I7IaMeHH KaTHOHaMH
MeTaJlioB;

— UCIO/b30BaTh MOyYeHHble XUMUUECKHe 3HaHHWSI B Pa3/IMUHBIX CUTYaLUsIX: IPUMEeHeHUsT
BEIL[eCTB ¥ MaTepHasioB B OBITY, CeIbCKOM XO3SICTBe, Ha TTPOU3BOACTBE, B TIPOLIECCE PeIIeHHS
MPaKTUUeCKUX 3a/jau B MOBCeAHEBHOM XXU3HU, TPeAYIIPeXKJeHUs sIBJIeHU, HAaHOCSALLUX Bpe/,
3[I0POBBIO Ue/IOBEKA M OKPY’Karolllel cpefie; IpUMeHeHUs TIPOYKTOB MepepaboTKK TPUPOJHBIX
WCTOYHHKOB YTJIeBO/IOPO/I0B (YT0Jib, IPUPO/HBIN Ta3, He)Th) B OBITY U MTPOMBIIIIEHHOCTH;
3HaueHUs )KUPOB, OEJTKOB, YT/IeBO/OB /I/Isl OpraHMu3Ma 4yesioBeKa
ITogxoabI K OLleHNBAHUIO IVIAHUPYEMbIX Pe3y/IbTaTOB 00y4yeHus

[Ipu olleHMBaHWM TUIAHUPYEMBIX pe3y/bTaToB o00yueHMs xuMuM ydamuxcs ¢ HOIIA
HEoOXO/IUMO YUMTBHIBaTb TaKWe WHIWBH/ya/lbHble OCOOEHHOCTH WX DPa3BUTHs, KaK: YPOBEHb
pasBUTHSI MOTODUKM PpYK, YPOBEHb B/aJleHUsl YCTHOM SKCIPEeCCMBHOM peubld, YpPOBEHb
paboTOCITIOCOOHOCTH Ha ypOKe (MCTOIaeMOCTh I|eHTpanbHOM HEpPBHOW cucTembl). Mcxomsa w3
3TOr0, yuuTe/lb WCMOb3YeT [Jis YYalluxXcsli WHAWBUYadbHble (DOPMbI KOHTPO/S pe3y/bTaToB
o0yueHust xumud. [Ipu CHIKeHHOW paboOTOCTIOCOOHOCTH, BBIPA’KEHHBIX HAPYIIEHUSX MOTOPUKU
PYK BO3MOXXHO YBe/IMUeHHe BpeMEHH /IS BHITIOTHEHUsI KOHTPOJIbHBIX U CAMOCTOSITE/TbHBIX paborT.
KoHTponbHBIE, CaMOCTOsITe/IbHbIE W TpPAKTUUecKhe paboTbl TpU HEO0OXOAWMOCTH MOTYT
npejiaraTbCsi C MCMOIb30BaHUEM 3JIEKTPOHHBIX CUCTEM TeCTUPOBaHUS, MHOTO IPOrPaMMHOIrO
obecrieueHusi, 00ecreurBaroIlero TMepCOHU(UIIMPOBAHHBIA ~ y4eT y4eOHbIX  /IOCTHXKeHUH
oOyuatormyxcsi. Tekymuii KOHTpPosib B JOpMe yCTHOTO OIpoca TMpH HU3KOM KadyeCTBe YCTHOM
9KCTIPeCCUBHOM peuy yualuxcs Heo0X0[uMO 3aMeHsITh MMCbMeHHbIMU (hOpMaMH.

CrnenuabHbIe yC/I0BHS peau3aliy JUCIUILIMHBI

1. HeobxouMo TipelyCMOTpeTh Ha/luuKe TepCOHATBHBIX KOMITBIOTEPOB, TEXHUUYECKUX
npucriocobeHnii  (crieryanbHas K/aBHATypa, Pa3/IMUHOTO BHJAa KOHTAKTODBI, 3aMeHSIOIINe
MBIIIIb, PKOMCTUKH, TPEKOOJIbI, CEHCOPHBIE TIIAaHIIIeThI).

2. HNomkHbl  OBITH  CO3/]@aHBl  yCAOBUSA i (DYHKIIMOHUPOBAHUS COBPEMEHHOMN
WH(POPMAaIIMOHHO-00pa3oBaTe/lbHOM  CpeAibl M0  XWMHM,  BKJ/IIOUAIOIIeld  3/IeKTPOHHBIE
WHPOPMALIMOHHBIE  pPecypchl, 3JIEKTPOHHble —00pa3oBaTe/ibHble  PecypChl, COBOKYITHOCTB
MHGhOPMAaI[MOHHBIX TeXHOJIOTUH, Te/IeKOMMYHUKAL[MOHHbIX

TeXHOJIOTUM, COOTBETCTBYIOIIUX TEXHUUYECKUX CPEACTB U TEXHOJIOTWM (B TOM uuCIie
(dnein-TpeHakepoB, UMHCTpyMeHTOB ~ Wiki, 1udpoBbIX BHUJe0 MaTepuajioB U  [p.),
obecreurBaIIUX JOCTIKeHHe KaKabiM oOyuarorumcs ¢ HOJJA MakcuMaibHO BO3MOXKHBIX ISt
Hero pe3yJibTaToB 00yueHusl.



CojepxaHue yueOHoOro rpeamera « XuMHsi»
8 KVIACC

HEPBOHa‘-IaJIbeIe XUMHUYEeCKHe MNMOoHATUuA

[TpeameT xumuu. Posb XMMHUM B )KM3HU YyesioBeKa. Tesa U BelljecTBa. Pr3nueckue CBONCTBA
BellleCTB. ArperaTHoe COCTOsiHMe BellecTB. [IoHATHe 0 MeToAax Mo3HaHKS B XUMUU. XVMMUS B
cucreme Hayk. UucThie BemecTBa U cMecu. Criocobbl pa3zesieHust CMecei.

ATOMBI U MOJIEKY/JIbI. Xumuueckue 31eMeHTbl. CUMBOJIbI XMMHUUECKUX 3/IEMEHTOB.

[TpocThle U C/10)KHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHHe.

Xumnueckasi popmysia. BaeHTHOCTb aTOMOB XMMHUECKUX 3/IeMEHTOB. 3aKOH IOCTOSTHCTBA
coctaBa BeljecTB. OTHOcUTenbHasi aTroMHasi Macca. OTHoOcUTesnbHas MOJIEKYJ/sIpHasi Macca.
MaccoBasi [10Jis1 XMUMHUUeCKOT0 3/7ieMeHTa B COeJUHEeHUH.

duspueckue U XUMUUeCKUe sBjIeHUsa. XHWMHUUecKasd peakuus U eé MpU3HAKU. 3aKOH
COXpaHeHHsI MacChl Bell[eCTB. XUMHUUecKre ypaBHeHUs. Kiaccudukalvs XUMUYeCKUX peaKLui
(coemyHeHws1, pa3/I0KeHHUs], 3aMellleHus], 0OMeHa).

XUMHUeCKUI KCIepUMeHT: 3HaKOMCTBO C XMMMUEeCKOW TOCY/IOi, C TipaBWIaMy paboThI B
nabopaTtopur ¥ TipuémMamu obpalrieHust ¢ 1abopaTopHEIM 000pY/J0BaHHEM; U3yUYeHHE U OMTUCAHKE
(u3nyeckux CBOMCTB 00pa3lioB HeOpraHMUeCKUX BellecTB; HabsojeHne (Gr3nyeckux (Ti1aBieHue
BOCKa, TasiHUe Jib/la, pacTUpaHHe caxapa B CTYyIKe, KUTIeHWe M KOHJeHCalusl BOJbl) 1 XUMHUECKUX
(ropeHue cBeud, TMpOKaJMBaHWe MeJHOW TIPOBOJIOKH, B3aUMO/IeHiICTBUe Mejla C KHUCJIOTOM)
sIBJIeHUH, HaO/Io/jeHre U OTMCaHue MPU3HAKOB TPOTEKaHWsl XMMHUECKUX Peakiyid (pasoykeHue
caxapa, B3aUMO/IefiCTBe CepHOI KHUC/IOTHI C XJIOPUIOM Oapusi, pasnoxxeHue rupokcuaa meau(1l)
NpY HarpeBaHWH, B3auMoO/ieMcTBHe >keye3a ¢ pactBopoM comu menu(Il)); w3yueHue crioco6oB
pa3zieneHusi cmecedl (C TIOMOLbIO MarHuTa, (QUIbTPOBAHWE, BbIMIApUMBaHUe, AWCTUIISLIVSA,
xpoMaTorpadwusi), MpoBeJieHre OYMCTKY ITOBAPEHHOMW COMY; HaOJIIOieHre U OTMCaHKe pe3y/IbTaToB
TIPOBE/IeHUsT OITbITa, WTIOCTPUPYIOIEro 3aKOH COXPaHeHUsI MacChl; CO3/laHue Mojiesieid MOJIeKyJT
(LapocTepsKHeBBbIX).

BakHeliue npe/iCTaBUTe/ M HeOPraHUYeCcKHX BellecTB

Bo3nyx — cmech ra3os. Cocras Bo3gyxa. Kuciopog — 3/ieMeHT ¥ [IpOCTOe BelljeCTBO.
HaxoxxaeHre Kucaopo/ia B Ipyupo/ie, pusnueckue U XMMUUeCKre CBOMCTBA (peakLMy rOpeHus).
Oxkcuppl. [TpumeHenre kuciopoga. Criocobbl MosyueHUst KUC/I0po/ia B labopaTopuu U
nipoMbliiieHHOCTH. KpyroBopoT kucnopoga B npupoge. O30H — ajiioTporHas MoguduKalys
KUCJIOPOJa.

TerioBoii 3¢hekT XuMUUYeckol peakijuu, TEPMOXUMUUECKHe ypaBHeHUSs, 9K30- U
9HZI0TepMUYeCKHe peakliui. TOIIMBO: yrojib U MeTaH. 3arpsisHeHue BO3/yXa, yCUleHre
MIapHUKOBOTrO 3(ekTa, pa3pylieHre 030HOBOTO CJIOS.

Bopopog — snemeHT 1 npocToe BelecTBo. HaxoxxjeHue Bofoposa B IpUpoe, (hr3nueckre U
XVUMUYeCKHe CBOMCTBA, MPUMeHeHHe, CrIoCco0b! oydyeHusi. KMC/IOThI U comu.

KommuecTBo BeiiectBa. Mosib. MonsipHast Macca. 3akoH ABorazipo. MosisipHblii 00bEM ra3oB.
PacuéTel N0 XMMUYECKUM ypPaBHEHUSIM.

dusnyeckue cBorcTBa Bo/bl. Boja Kak pactBopuresib. PactBopel. HackliieHHbIe U
HeHacbIlleHHbIe PacTBOPbI. Pacmgopumocmb geujecma 8 8ode.15 MaccoBast [j0/1s BelllecTBa B
pacTtBope. X¥MHUUeCcKre CBOMCTBa BoJbl. OcHOBaHUS. POk pacTBOPOB B MPUPO/ie U B )KHU3HU
yesioBeka. KpyroBopor Bojpl B Ipypoje. 3arpsisHeHue pUpoAHbIX BoA. OXpaHa U OUMCTKA
TIPUPOJHBIX BOJ,.

Knaccudukaiys Heoprannueckux coefiuHenuid. Okcuapl. Knaccudukaiys oKCUzioB:



coneobpa3yroiire (OCHOBHbBIE, KUC/IOTHBIE, aM(oTepHbIe) U Heconeobpa3syroiue. HomeHK/IaTypa
OKCHJIOB (MeXXAyHapo/Hasi U TpUBUasbHast). Pu3nyeckre U XUMUUeCKHe CBOMCTBA OKCHU/IOB.
[TonyueHue OKCHUIOB.

OcHoBanwus. Knaccrdukarysi ocCHOBaHMiA: 11E/1I0UM U HePaCTBOPUMbIE OCHOBaHMUS.
HomeHknatypa ocHOBaHWH (MeX/yHapoJHasi U TpuUBUasibHasi). Pusnyeckre U XUMUUeCKHe
CBOCTBa OCHOBaHUH. [To/lyueHre OCHOBaHUM.

Kucnotsl. Knaccudukauys kucnot. HomeHkaTypa KACIOT (MeXXAyHapoAHasi U
TpUBUa/bHasA). PU3NUeCcKre U XUMUUeCKUe CBOMCTBa KUC/IOT. Psii akTuBHOCTH MeTaiioB H. H.
bekeroBa. [TosryueHue KUCOT.

Comu. HomeHknartypa cosneli (Me>xayHapo/jHasi U TpMBUasbHasi). Pusnueckue U XuMuJeckue
cBoiicTBa coneil. [lomyueHue cosen.

['eHeTHUeCKasi CBS3b MeX/ly K/lacCaMU HeOpraHUUecKuX CoeJUHeHHUH.

XMMUYeCKUM 3KCIIepUMEHT: KaueCTBeHHOE OMpe/ieieHre CO/lepyKaHusl KUCI0po/ia B BO3yXe;
noyueHue, cobupaHue, pacrio3HaBaHUe U U3yUeHHe CBOWMCTB KUC/IOpO/a; HabmoqeHre
B3aUMO/IeMCTBUS BEILeCTB C KUC/I0OPOJOM U YC/I0BHSI BOSHUKHOBEHHS Y TIpeKpallieHUsi TOpeHust
(Tiokapa); 03HaKOMJ/IeHHe C 0Opa3rjaMu OKCH/IOB U OTIMCaHKe WX CBOMCTB; TIO/TyueHre, coOrupaHue,
pacrio3HaBaHHWe U U3ydyeHUe CBOMCTB BOZOpo/ia (ropeHue); B3auMo/leliCTBUe BO/IOPO/a C OKCHOM
meau(1T) (BO3MOXKHO UCITO/Ib30BaHUe BU/IeOMaTepHasoB); Hab/roieHre 00pa3IijoB BellecTB
KOJIN4eCTBOM 1 MOJIb; MCC/IeloBaHre 0COOeHHOCTe pacTBOPeHUs Bell|eCTB C Pa3/InyHOM
PacTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C OTpeZie/IeHHOM MaCCOBOM 10/l paCTBOPEHHOTO
Bell[eCTBa; B3aMO/IeHCTBYe BO/IbI C MeTa/l/laMy (HaTpUeM U KasbljieM) (BO3MOKHO
MCTI0/Ib30BaHUe BU/leOMaTepuasioB); orpe/iesieHre paCTBOPOB KUC/IOT U I1jeJiouel C TOMOLL[bI0
WH/IMKaTOPOB; UCC/iefloBaHUe 00pa31joB HeOpraHMUeCKMX BelleCTB pa3/IMuHbIX K/1aCCOB;
HaOJro/ieHre U3MeHeHHsT OKPACKK MH/MKATOPOB B PaCTBOpPaX KUCJIOT U IIie/Iovueii; u3yueHre
B3auMoecTBusi okcrga Meau(Il) c pacTBopoM cepHOM KUCIOThI, KUC/IOT C MeTa/lJlaMy, peakLvii
HelTpanu3alLuy; rojiyueHre HepacTBOPUMbIX OCHOBaHUM, BbITECHEHHE OZHOT0 MeTasljia Jpyrum
Y3 pacTBOpa COJY; pellleHre SKCIepUMeHTalbHbIX 3a/lau 1o Teme «BakHeliIve Kiacchbl
HEOpraHW4YeCcKrx COeZJMHeHUN».

ITepuoanueckuit 3aKOH U Ilepuoguyeckas
cuCTeMa XUMHUYeCKHX 3/IEMEeHTOB A N
MenpeneeBa. CtpoeHue aToMOB. XuMHUecKas CBs3b. OKHUC/IMTEBHO-

BOCCTAHOBHTe/IbHbIE peaKLiuu

[TepBble MOMBITKM Kj1acCU(UKALMA XUMAUYECKHX 37eMeHTOB. [IoHsATHe O rpymnmax CXOJHBIX
3/IEMEHTOB (11leJIOUHBIe U 11]eJIOYHO3eMe/IbHble MeTasulbl, TajJloreHbl, UHepTHbIe Iasbl). DJIEMEeHThI,
KOTOpbIe 006pa3ytoT am¢oTepHble OKCUABI U TUPOKCH/IbI.

[Tepuopnuecknii 3akoH. Ilepuosuueckass cucTeMa  XMMHUYeCKUX  3yeMeHTOB [I. .
MenpeneeBa. KopoTkonepuogHasi ¥ JjMHHONeprofHast (opmbel [leproguueckol CUCTEMBI
xumuueckux syeMeHToB [I. WM. MenpeneeBa. Ilepuoger u rpynmbl. PU3NUeCKUNd CMBICT
TIOPSIKOBOI'O HOMepa, HOMepPOB [1epro/ia U IPYIIIbl 37IeMeHTa.

Crtpoenue atroMoB. CocTaB aTOMHBIX szep. 30Tomnbl. D1eKTpoHbl. CTpoeHue 3/1eKTPOHHBIX
obonouek aToMoB TiepBbiXx 20 XuUMHUecKuX 3jemMeHTOB Ilepuoguueckoit cucrembr [. U.
MenpieneeBa. XapakTepucTUKa XMMHUYECKOr0 3j1eMeHTa I10 ero nosjokeHuro B Ilepropuueckon
cucreme /1. 1. MeHieneeBa.

3aKOHOMEpPHOCTA U3MEHEeHMs pajuyca aTOMOB XWMHUYECKUX 3JIEMEHTOB, MeTa/UIMYeCKUX M
HeMeTa/l/IMUeCKUX CBOMCTB M0 TpynnaM M Mepuojam. 3HaueHWe [leproznueckoro 3akoHa M
[Teprognueckor CUCTEMbl XUMHWUYECKUX 3JIEMEHTOB /Il pPa3sBUTHSl HayKu W npakTuku. [. .
MeHpienieeB — yu4éHbIN U FPaKJaHUH.

Xumnueckass cBsi3b. KoBaseHTHass  (TosisipHasi M HeIoOJIsIpHasi) — CBSI3b.

SJ'IEKTPOOTPI/IL[aTEIIbHOCTB XUMHUYECKHUX 371eMeHTOB. VMIoHHas1 CBSI3b.



CreneHb okucieHus. OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporjeccel
OKHCJIEHUSI U BOCCTaHOB/IeHUsI. OKHC/INTEe/NIN 1 BOCCTaHOBUTEJIH.

XUMWUECKUM SKCITIeEPUMEHT: U3yueHWe o00pasijoB BeIeCTB MeTa/VIOB W HeMeTaJl/ioB;
B3aMMO/IENCTBUE THJPOKCHZA LIMHKA C PacTBOpaMU KUCJIOT U IIieJioUel; MpoBeJieHue OIbITOB,
WJITIOCTPUPYIOIUX TIPUMephbl OKHCUTETbHO-BOCCTAHOBUTEbHBIX peaklyi (TopeHHe, peakLUu
pa3/ioKeHUsi, COeIMHEHMUS]).

MeXnpegMeTHbIE CBA3U

Peanu3auysi MeXXIIpeAMEeTHBIX CBsi3ell TMPU M3yueHWHd XWMHU B 8 Kjacce OCYIeCTBIISeTCS
yepe3 UCI0/Ib30BaHKe KakK OOLMX eCTeCTBeHHO-HAYUYHbIX TIOHSITUM, TaK U TOHSITUM, SBJISIOIINXCS
CUCTeMHBIMH [IJ151 OT/Ie/IbHBIX TTPeJMEeTOB eCTeCTBeHHO-HAYYHOTO LIMKIIA.

OO1e ecTecTBeHHO-HayuHble TIOHSATHS: HAayuHbIA (DaKT, TUMOTe3a, TeOpHsi, 3aKOH, aHasu3,
CUHTe3, KjaccuUKalysi, TepUOAUYHOCTb, HAO/MOAeHHe, HSKCIepUMeHT, MO/e/TUpOBaHHe,
M3MepeHue, Mo/iefb, sIBJIeHUe.

du3vka: Matepusi, aTOM, 3J€KTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IWZ, W30TOIIBI,
Pa/IM0aKTUBHOCTb, MOJIeKy/a, 3/eKTPUUeCKU 3apsifi, BeIllecTBO, Telo, O00bEM, arperaTHoe
COCTOsIHME BeIeCTBa, Ta3, (M3MUecKue BeSMUMHBI, eJUHHULBI HW3MepeHus, KOCMOC, TUIaHeTHl,
3B€3/1b1, CoHIIe.

Buonorus: poTocunTes, apixanue, 6uocdepa.

[eorpacdusi: atmocdepa, rusipocdepa, MUHepasIbl, FOPHbIe MOPO/bI, T0JIe3HbIE WCKOTIaeMbie,
TOTJTMBO, BO/[HBIE PeCYPCHI.

9 KJIACC
BemnjecTBo 1 XuMHUeCKas peakijus

[lepuognueckuii 3akoH. IlepuoAudeckass CHUCTeMa  XMMHUeCKMX  3memeHToB []. W.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB XMMHUUYECKUX 37IEMEHTOB
NepBbIX TPEX TIePUOJIOB, Kasus, KajabLUsi U WX COeJVHEHHH B COOTBETCTBUH C IIOJIOXKEHHWEM
3/1eMeHTOB B [leproiueckoii cucreMe ¥ CTPOEHHEM WX aTOMOB.

CTpoeHue BelljecTBa: BU/Ibl XUMUUECKOH CBsi3U. THITbI KPUCTATMIECKUX PeLIETOK,
3aBUCUMOCTH CBOMCTB BeIIleCTBa OT THUIA KPUCTAJTIMUECKOM PeIIéTKH U BH/la XUMUUECKOM CBSI3U.

Knaccudukaiiss ¥ HOMEHK/IATypa HeOpraHMYeCKHMX BelecTB (MeXyHapoiHas U
TpYBUA/bHAsH). XHWMHUECKHe CBOMCTBA BeIIeCTB, OTHOCSAIMXCS K Pa3/MuHBIM KJaccam
HeopraHWJyecKNx COoefIMHeHH, reHeTHYecKast CBsi3b HeOpraHMYeCKUX BelllecTB.

Knaccndukaipist XMMHUeCKMX peakLyil 10 pa3/iyHbIM TpPHU3HAKaM (110 YWCITy U COCTaBy
YUYaCTBYIOILMX B PeaKIiH BeIleCTB, M0 TeryioBoMY 3(deKTy, 10 U3MeHeHHIO CTereHell OKUCIeH!s
XUMUYECKHX 37IeMeHTOB, TI0 00paTUMOCTH, TII0 y4yaCTHUIO Karaju3aTopa). OJK30- W
SHZOTePMHUECKHe peaKL[ii, TePMOXUMUYeCKHe ypaBHEeHHSI.

[ToHsiTe O CKOpPOCTM XUMHUYeCcKOW peakipu. [loHstre 006 0OpaTUMBIX M HEOOpPATUMBIX
XUMUYECKUX peakuusix. [IoHATHe O TOMOTeHHBIX WM TeTeporeHHbIX peaknusx. IToHsmue o
Xumuueckom pagHosecuu. dakmopbl, eausowjue Ha CKOpOCmb XUMU4eCKol peakyuu U No0MceHue

XUmMuueckoeo pasHoeecus.

OKHC/IUTEe/TbHO-BOCCTAaHOBUTE/IbHBIE  PEAKIMM, JIeKTPOHHBIA  0alaHC — OKUC/IUTE/IbHO-
BOCCTAaHOBUTE/IbHOW peakiuu. CocTaB/ieHWe YpaBHEHUM OKUCIUTeTbHO- BOCCTAaHOBUTEIbHBIX
peakivii C MCT0Ib30BaHHMEM MeTO/[a 3/IeKTPOHHOTO OasaHca.

Teopus 3/1eKTPOTUTUUECKOU JIMCCOLMALIMY. ONeKTPOUTHI u
He3/IeKTPo/InThl. KaTHOHBI, aHMOHBL. MeXaHU3M [AMCCOLMAliUM BeLeCTB C pa3MuHbIMU BUJAMHU
xuMudeckol cBsi3u. CrerneHb guccorpanyi. CUibHbIE U C/1a0ble 3/1eKTPOJIUTHL.



Peakuyyu MOHHOrO oOMeHa. YC/IOBUS TPOTeKaHWs peaklydii MOHHOro oOMeHa, IOJIHble U
COKpalléHHble MOHHble ypaBHeHHs1 peakiui. CBOMCTBa KHC/IOT, OCHOBaHWW U CO/leld B CBeTe
npe/icTaB/ieHnit 00 3/eKTPONUTHUECKON [Auccoruaii. KauecTBeHHble peakIMd Ha WOHBI.
IoHsimue o eudponause cosetl.

XUMHWUECKMM SKCIIepUMEHT: O3HakOMJ/IeHHe C MOJe/ssMA  KPUCTa/UIMYeCKUX pPelléToK
HeopraHMuecKux BelecTB — MeTa//IoOB U HeMeTa/l/ioB (rpadura M anmasa), C/I0KHBIX BeleCTB
(x7opuia HaTpUsl); UCCIefiloBaHUe 3aBUCUMOCTH CKOPOCTU XMMHUUECKOM peakIuu OT BO3/[eHCTBUS
pa3/inuHbIX (DaKTOpPOB; HCCIe[0BaHUE >JIeKTPONPOBOAHOCTA PACTBOPOB BeILeCTB, IpoLjecca
JMCCOLMalli  KUCJIOT, lije/iloueld W cosied (BO3MOKHO MCIOJIb30BaHUE BHeOMaTepHasioB);
TIPOBe/IeHHe OITbITOB, WITIOCTPUPYIOIIMX TPHU3HAKW TPOTeKaHWs peaknyuid HOHHOTO oOMeHa
(obpa3oBaHue ocazika, BblJe/ieHWe Ta3a, o0pa3oBaHHe BObI); OIbITOB, W/UIHOCTPUPYIOLINX
NIpUMephbl OKUC/IUTeNIbHO- BOCCTAHOBUTE/IbHBIX peaklyi (ropeHue, peakLuM pa3/oKeHUs,
CoeIMHEHMs); Paclio3HaBaHVe HeOpPraHWYeCKHX BellleCTB C IIOMOLbIO0 KaueCTBEHHbIX peaklui Ha
VIOHBI; pellleHre SKCIIepUMeHTa/IbHbIX 3a/a4.

HemeTanibl 1 MX coe/JUHEeHUA

OO0r1asi xapakTepucTHKa rajoreHoB. OcOO@HHOCTH CTPOEHUsI aTOMOB, XapaKTepHbIe CTerneHH
okucaeHus. CTpoeHHe U (PU3MUeCKHe CBOMCTBA MPOCTBIX BeIeCTB — rajoreHoB. XHMMHYeCKHe
CBOMCTBA Ha IpuMepe xJiopa (B3aUMOJENCTBUe C MeTa/ulaM{, HeMeTa/l/laM{, Lle/l0YaMHM).
Xnoposogopog,. Co/siHast KMC/IOTa, XMMHAYECKHe CBOMCTBA, IOJIy4YeHue, NpuMeHeHue. [lelicTBue
XJI0pa U XJIOPOBOJOPOZia HAa OpPraHu3M uvesioBeKa. BakHeliMe X/IOpUJbl M KX HaxoXJeHVe B
IIpUpoze.

OO6ras xapakTepucTrka 31eMeHToB VIA-rpynmbl. OcCOOeHHOCTH CTPOEHHsT aTOMOB,
XapakTepHble CTeNeHU OKUC/IeHUS.

CTpoeHre U (u3HMyecKue CBOMCTBA MPOCTHIX BeLeCTB — KUCJI0pPOZa U Cepbl. AJIJIOTPOITHbIE
MoguUKalMM KHUCI0poJa U cepbl. XUMHUUecKHe CBOMCTBa cepbl. CepoBOfOpOJ, CTpOeHMe,
(r3nuecKkre U XMMHUYeCKHe CBOMCTBA. OKCH/BI Cepbl KakK MpeJCTaBUTeNN KUCIOTHBIX OKCHZOB.
CepHast KHCJIOTa, (pu3nyecKre ¥ XUMHUeckHe cCBoicTBa (0OiMe Kak TMpejCcTaBUTeNs Kiacca
KUCJIOT U crieriudryeckre). XUMUUeCKe peaklvH, jie)kalljiie B 0CHOBE TIPOMBIIIIEHHOTO Criocoba
TI0JIy4yeHus1 CepHOU KUC/IOTHL. [Ipumenenune. Comyu CepHOM KUC/IOTHI, KaueCTBeHHasl peakLus Ha
cynb¢aT-uoH. HaxoxzaeHue cepbl U e€ coelHeHWM B TIpUpoJe. XUMHUYeCKOe 3arpsi3HeHHue
OKpY’Karollleld CpeZibl COeJAVHEHUSIMU Cepbl (KUCIOTHbIE [IOXKIH, 3arpsi3HeHUe BO3JyXa M
BO/I0EMOB), CIIOCOOBI €ro npefoTBpallleHusl.

OO6masi xapakTepucTtuka 31eMeHTOB VA-rpymmbel. OcoOeHHOCTH CTPOEHHsl aTOMOB,
XapakKTepHble CTeNeHU OKUC/IeHUS.

A30T, pacripocTpaHeHye B IpUpo/ie, pU3nuecKre U XMMUUYecKre CBoicTBa. KpyroBopor asora
B Ipupozie. AMMHUaK, ero (pr3nueckre U XMMUYeCcKre CBOKCTBA, MoyyeHre U npumeHeHue. Comm
aMMOHUS, MX (PU3NUecKue M XMMHYecKHe CBOMCTBa, NpuMeHeHre. KauecTBeHHasi peaklysi Ha
VOHBI aMMOHUsI. A30THasi KUC/IOTa, eé TIoayuyeHre, Gpr3nueckre U XUMMHUUecKue cBoicTBa (0brue
KaK IIpeJCcTaBUTeNsl Kjacca KHUCJIOT M crenuduueckue). Vcrosnb3oBaHWe HUTPATOB U COJIeH
aMMOHHUSI B KaueCTBe MHUHEPAJbHBIX YZ0OpeHHH. XUMHUecKoe 3arps3HeHHe OKpY’Karolei
CpeZibl CoeIMHEHUIMH a30Ta (KMCJIOTHBIe J0XK/H, 3arpsi3HeHre BO3/lyXa, TI0UBbI U BOJOEMOB).

®ocdop, amioTpornHbie MoauduKauuu (Gocdopa, ¢u3nUeckue U XUMUUECKUe CBOMCTBA.
Oxkcuy pocdopa(V) u dochopHas KUCI0Ta, pU3NUYeCcKre U XUMUYeCKHe CBOMCTBA, MOJyYeHHe.
HWcrnonb3oBanue (hochaToB B KauecTBe MUHepaTbHBIX YA00OpeHHH.

Ob6mmas xapakTepucTyka 31eMeHToB [V A-rpynmbl. Oco6eHHOCTH CTPOeHHs aTOMOB,
XapakKTepHble CTeNeHU OKUC/IEHUS.

Yrnepon, annoTponHble MOAM(UKALMM, paclpocTpaHeHHWe B TMpUpoje, Gu3nyeckue U
XUMHUYecKre cBoicTBa. Azcopbims. KpyroBopot yrieposa B mpupoge. OKCHABI yriepoja, Ux
¢usryeckre ¥ XUMHUYECKHe CBOMCTBA, [eMCTBMe Ha JKWBble OpraHU3Mbl, I[I0JlyueHHe U



npuMeHeHUe. JKOJoTUdeckre mpo0sieMbl, CBsi3aHHble C okcugoM yriaepoga(IV); rurortesa
r71006a7TbHOTO TIOTeIJIeHUsT K/IMMara; TapHUKOBLIN 3(@eKkT. YronbHas KUC/IOTa U e€ COJH, UX
(dur3nueckre U XUMUUECKHWe CBOWCTBA, MOMydyeHWe M MpuMeHeHWe. KauecTBeHHasi peakijusi Ha
KapboHaTHOHBI. Vcronb3oBaHre KapOOHATOB B OBITY, MeAUIIMHE, TTPOMBIIIEHHOCTH U CEeTbCKOM
XO3SICTBeE.

[TepBoHaua/ibHbIe TIOHATHS 00 OpraHUUeCKWX BeIIeCTBaX KaK O COeAMHEHUSX YI/iepofa

(MeTaH, 9TaH, JTW/IEH, aleTW/IeH, 3TaHOJ, T/MIEpPUH, YKCyCHas KuciaoTta). Mx cocmas u
xumuueckoe cmpoeHue. ITloHSATHE 0 OWOJIOTMUECKM Ba)KHBIX BEILECTBAX: >KUpax, OesKax,
yIJIeBOJAaX — W WX POJM B JKU3HU UejoBeKa. MamepuaibHoe eOUHCMBO OpedHU4ecKux U
Heop2aHuuecKux coeouHeHull.

Kpemuuii, ero ¢u3nueckue U XUMHAYECKHe CBOMCTBa, TOAyueHHWe U TIPUMeHeHue.
CoenuHeHusi KpemMHMss B mipupogie. OOuue mnpezacraBineHusi o6 okcuzge kpemHus(IV) u
KpeMHUeBOM KucioTe. CWIMKAThl, UX HCIO/Ib30BaHUE B OBbITY, MeAWIMHE, TIPOMBIIIJIEHHOCTH.
BaoicHeliwue cmpoumesbHble Mamepuanbl: Kepamuka, Cmekao, yemeHm, 6emoH, icene300emoH.
IIpobaembl 6e30nacHO20 UCNOb3068AHUS CMPOUMe/bHbIX MAMePUAnos8 8 N08CEOHeBHOUl HCU3HU.

XUMHUECKUH SKCIIEPUMEHT: u3yueHWe 00pa3lioB HEeOpraHWYeCKUX BeIecTB, CBOWMCTB
COJITHOM KHC/IOTBI; TIPOBeZIeHWe KaueCTBeHHBIX peakIMi Ha XJIOPUAWOHBI W HabmozeHue
MPU3HAKOB WX TPOTEKaHWs; OIbIThI, OTpaXawlue ¢GuU3NUecKue U XUMHUUeCKWe CBOUMCTBA
rajioreHoB M WX COeIMHeHWM (BO3MOXXHO MCIOJIb30BaHWE BH/leOMaTepUasioB); O3HAKOMJIEHUe C
obpasiiaMu XJI0pU/I0B  (Ta/JIOTeHUIOB); O3HAKOMJIeHHe C 0oOpa3ijamMu Cepbl M e€ COeJUHEeHUsSIMHU
(BO3MOYKHO MCIIO/Tb30BaHHWE BHZieOMaTepUasioB); HabIoZeHe mporiecca 00yT/IMBaHUS caxapa Mo/
JIeiCTBUEM  KOHLIEHTPUDOBAaHHOW CEpHOM  KUCJIOThI; H3yueHHe XHMHUUeCKUX CBOWCTB
pa30aB/ieHHOW CepHOM KHCJ/IOThI, IIPOBe/leHHe KaueCTBEHHOW peaklud Ha CyabpaT-uoH U
HaO/foleHre TIpHU3HaKa e€ TPOTeKaHWs; O3HaKOMJIeHWe C (U3WUYeCKHMH CBOWCTBAMU a30Ta,
dhocdopa u Ux coemrHeHUH (BO3MOXKHO MCITO/b30BaHWe BH€OMAaTepPHUaOB), 0Opa3ijaMu a30THBIX
u ¢dochopHBIX yno0OpeHUH; TMomydyeHHe, cOOMpaHMe, pacro3HaBaHWe W W3y4YeHHe CBOWCTB
aMMMakKa; TIpoBe/leHMe KaueCTBEHHBbIX peaklMii Ha MOH aMMOHHUS U (PocaTMOH U U3yueHUe
TPU3HAKOB WX MPOTEKaHWs, B3aUMOJENCTBUE KOHLIEHTPMPOBAHHOW a30THOW KHC/IOTHI C Me[bIO
(BO3MOXXHO HCII0/Ib30BaHHE BU/leOMaTepUasioB); U3yueHHe Mo/jiefiell KpUCTa/VTMueCKUX PeléToK
anMasa, rpaduTta, QynsepeHa; 03HaKOM/IEHHE C TIPOIIECCOM aZicOpOIMKM pPaCTBOPEHHBIX BEIECTB
aKTHBUPOBAHHBIM YTJIEM U YCTPOHCTBOM TMPOTHBOra3a; Moay4yeHre, coOMpaHue, pacrio3HaBaHue U
M3yueHWe CBOWCTB YIJIEKHC/IOTO ra3a; IPOBeZieHWe KAaueCTBEHHBIX peakluii Ha KapOoHaT- |
CU/IMKaT- WOHbI U U3yuyeHWe TIPU3HAKOB UX TIPOTeKaHWUs; O3HaKOM/eHWe C TIpOoAyKiuen
CU/IMKaTHOM TIPOMBILUIEHHOCTH; pelleHre 3KCIepUMeHTa/lbHbIX 3a/lad Mo TeMe «BakHelive
HeMeTaJl/lbl U UX COeJUHEeHUS».



TEMATHUYECKOE IVNTAHUPOBAHUE

8 KJIACC
KoimuyecTBo yacoB JJ/IeKTPOHHBbIE
Ne | HaumeHoBaHHe
(mudposbie)
n/ pa3/iesioB U TeM
Bcer | KourposibH | IIpakTHuyeck | oGpa3oBaTe/bHBIE
n NporpamMMsbI
() ple paboThI ue padoThI pecypchl
Paspen 1. IlepBoHayanbHbIe XUMHYeCKHe IIOHATHA
XUMUA —
BaKHasi 00/1aCThb Bumorexa [[OK
1.1 eCTeCTBogHaHWj 5 2 https://m.edsoo.ru/7f41
Y MPaKTUUeCKOU
JlesATe/IbHOCTH 837¢
yesioBeKa
BeliecTa 1 bubmmoreka LIOK
1.2 | xumuueckue 15 1 https://m.edsoo.ru/7f41
peaKLuy 837¢
Wroro no paspeny 20

Pa3zgen 2. BakHelilue npejCTaBUTe/ M HEOPraHMUeCKUX BellleCTB

Bosayx.

bubnuoreka IIOK
2.1 Kucnopog, 6 https://m.edsoo.ru/7f41
IMoustue 00
OKCHUZax 837c
Bopopop. bubmioreka LIOK
IT
2.2 OHATHE O 8 1 https://m.edsoo.ru/7f41
KHUC/IOTaX U
conmsx 837c
Bopa. PacTBopbl. Bubmmoreka [JOK
2.3 [MoHsiTHE 06 5 1 1 https://m.edsoo.ru/7f41
OCHOBaHMSAX 837c
24 OcHOBHBIE 11 1 1 bubmmoreka IIOK
KJIaCChl https://m.edsoo.ru/7f41




HeopraHuuecKux
coeIMHEeHUM

oo
w
=
(@]

Wtoro no pasgeny

30

Pa3pgen 3. Ilepuoanueckuii 3akoH u Ilepuoguyeckasi cucreMa XuMHuecKux jiemeHToB [I. 1.
MenpeneeBa. CTpoeHue aToMOB. XUMHUYecKas CBA3b. OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE

peaknuu
[Teprognueckuii
3aKOH U
Tepuopuyeckas bubmmoreka IIOK
31 | creremd 7 https://m.edsoo.ru/7f41
XUMHUYECKUX
anemenTos /. W. 837c
Menpesneesa.
CtpoeHue aToma
Xumuyeckas
CBSI3b. Bubmvoreka HOK
3.2 | OxucmurensHo- 8 https://m.edsoo.ru/7f41
BOCCTaHOBUTE/Th 837c
HbIe peaki[uu
bubmoTeka LIOK
Wtoro o pasgeny 15 https://m.edsoo.ru/7f41
837c¢
bubnmoreka LJOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41
837c¢
OBLIEE
KOJIMYECTBO 68
YACOB I10

I[TPOI'PAMME




9 KV/IACC

KosmmuecTBO yacoB

Ne HaumeHoBaHuUe pa3/ie/ioB U TeM OnexkTpoHHbIe (LHH(POBHIE)
n/n MpOrpaMMmsbI Beero KoHTpO/IbHBI IIpakTHyeckue | oGpa3oBaTe/IbHbIE PECypPChI
e padoTbI padoThI
Pa3pen 1. BemjecTBo 1 XMMHU4YeCKUe peakijuu
[ToBTOpEHUe U yriayb/eHre 3HaHUH bubmoreka LIOK
1.1 5 1
OCHOBHBIX Pa3/ie/ioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmoteka LIOK
’ XMMMYECKHMX PeaKLyii https://m.edsoo.ru/7f41a636
DJIEKTPOJIUTHYECKAs! TUCCOLIAALIHS. bubmiorteka LJOK
1.3 8 1 1
XUMUUecKHe peakljii B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pazpgen 2. HemeTa/uibl M UX COeiUHEHMSI
91 OO011jas1 XapaKTepPUCTUKA XUMHUUECKUX 4 1 Bbubnuoreka LIOK
' s7eMeHToB VIIA-rpymmel. [asoreHsl https://m.edsoo.ru/7f41a636
OO01iast XxapaKTeprUCTHKa XMMAYeCKIX Bu6miorexa [IOK
2.2 sneMeHTOB VIA-rpymmnsl. Cepa u eé 6

coeJuHeHUst

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




OOb111ast XxapaKTeprUCTUKa XUMUUECKHX

bubmoreka [IOK

2.3 s/ieMeHToB VA-rpyrmmnbl. A30T, docdop u 7
by ocepop https://m.edsoo.ru/7f41a636
WX COe/IMHeHUSsI
y Oo61jas XapeIaf/TAepHcha X;/I,MI/IHECKI/IX . Bubmoreka LOK
. 3/1eMEeHTOB -Tpynmbl. YT/Iepoa u
3 Py poA https://m.edsoo.ru/7f41a636
KPeMHUI U UX COeMHEeHUS
Wtoro no paspeny 25
Pazpgen 3. MeTa/niabl 4 UX COeJUHEHUS
31 06 . 4 bubmoreka IIOK
. Ve CBOMCTBA MeTasljioB
. https://m.edsoo.ru/7f41a636
3 B . 16 bubmoreka LIOK
. aKHeHIIMe MeTa/l/Ibl U UX COeIMHEeHUsI
4 https://m.eds00.ru/7f41a636
Wtoro no pa3zpeny 20
Paszpen 4. XuMmusa 1 oKpyKarlujas cpeaa
41 BelijectBa 1 MaTepuasbl B )KU3HU 3 bubmuoreka LIOK
' ye/ioBeKa https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 3
bubmoteka LIOK
Pe3epBHoe Bpems 3

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




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME
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ITIOYPOYHOE IVNTAHUPOBAHUE

8 K/TACC
KosnuecTBo uacos
No Tema ypoxa Jdata OneKTpoHHbIE U poBbIe
n/m Beero KonTposibHbl | IIpakTHuYecKHe | u3yueHusi | 0Opa3oBaTe/IbHbIE PeCypPChI
e padoThI padoThI
1 ITpegmeTt xumMuUM. iOJII) XWMUWHU B 1 Bu6mmoreka LIOK
)KW3HU uesioBeka. Tema u
https://m.edsoo.ru/ff0d210c
BellleCTBa
) [ToHsITHE 0 MeTOfax MO3HAHKS B ) Bubmoreka IJOK
XUMHH https://m.edsoo.ru/ff0d227e
[MpakTrueckast pabota Ne 1
; «H6PaBI/IJIa paboThI B" 1 , Bu6moreka LIOK
nabopaTopyu U MPUEMBI
paTop P https://m.edsoo.ru/ff0d23dc
obpairieHusi ¢ 1abopaTOpPHBIM
obopyioBaHHEM»
4 UucThle BelllecTBa U CMeCH. 1 bubmmoreka IIOK
Crioco6bl paszie/ieHHs cMecei https://m.edsoo.ru/ff0d26ca
5 [MTpakTrueckas pabota Ne 2 1 1 bubmoreka IIOK
«Paspienenue cmeced (Ha https://m.edsoo.ru/ff0d28c8
TIPUMepPe OUUCTKH MTOBAPEHHOMN




COJIN)»

6 A bubmmoreka IIOK
TOMBI U MOJIEKYJIbI
Y https://m.edsoo.ru/ff0d2a6c¢
; i(I/IMI/IHECK)I/Ie 9JIeMeHTHLI. 3HaKU Bu6miorexa TTOK
CHAMBOJIbI) XUMUUECKUX
https://m.edsoo.ru/ff0d2be8
3/IeMEHTOB
8 - BubmoTeka [IOK
OCTBbIe U CJIOJKHBIE BellecTsa
P B https://m.edsoo.ru/ff0d2a6¢c
9 A bubmioTeka 1IOK
TOMHO-MOJIEKYJ/IIPHOE VUYeHue
YJAPHOE ¥ https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSIHCTBA COCTaBa
10 BellleCcTB. XUMuUyYecKasl hopmyia. Bubmioreka IIOK
Ba/leHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XAMHUYECKHX 3JIEeMEHTOB
. 8THOCI/ITEHLH&H aTOMHasl Macca. BuGmiorexa ITOK
THOCUTeJIbHAs MOJIeKY/ISIpHast
YIP https://m.edsoo.ru/ff0d323c
Macca
19 MaccoBas [[0/11 XUMHUUECKOTr0 Bubmoteka LIOK
5/71eMeHTa B COeIMHeHUN https://m.edsoo.ru/ff0d350c
13 Kosmmuectso Bemectsa. MoJib. bubmmoreka LIOK

MousnspHas macca

https://m.edsoo.ru/ff0d5230




du3nyeckue U XUMHUECKHe

bubmoTeka LIOK

14
AB/IeHNs. XUMUUECKas peaKLysi https://m.edsoo.ru/ff0d37fa
- [py3HaKK U YCIOBUS Bu6morexa LIOK
MIPOTeKaHHsT XUMUUECKHX
poTera https://m.edsoo.ru/ff0d3al16
peaKi[uit
iy 3aKOoH COX}[zaHEHI/IH MacChbl Bu6moteka LIOK
BelecTB. X¥UMHUECKHe
- https://m.edsoo.ru/ff0d3b88
ypaBHEHUSI
- BbIuncieHus: KOMuecTBa, MacChl Bummorexa LIOK
BeII[eCTBa M0 YPaBHEHHUSIM
» YPABHER https://m.edsoo.ru/ff0d5708
XUMUUECKUX PeaKIui
Knaccudukarysi XUMHUUeCKUX
18 peakiuii (coeJUHeHNs], bubmoreka IIOK
pas3/I0KeHHs], 3aMelleHus, https://m.edsoo.ru/ff0d3f34
obMeHa)
o M. B. HOMOHOCOZ 6— g‘lEHbII/I- Bu6nuoreka IOK
SHIUKIoNeaucT. O600IIeHe U
; A . https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3alvs 3HaHUH
KontposnbHas pabora Nel 1o BuGmiorexa ITOK
20 TeMe «BelljecTBa U XUMHUYeCcKre

peaxiun»

https://m.edsoo.ru/ff0d4290




BO3AYX — cMech ra3oB. CocraB

o1 K bubmoreka IIOK
BO371lyxa. Kucsiopos — 3meMeHT u
v POA https://m.edsoo.ru/ff0d448e
rpocToe BellecTBO. O30H
dusnyeckre U XUMUUYECKHe
Y CBOMCTBA KMCJIOpO/a (peakiuu Bbubmmoreka LIOK
OKMCJIeHMs], TopeHue). [TonsaTue https://m.edsoo.ru/ff0d4614
00 okcugax
Crioco0blI 1oJTyyeHust KUCIOpo/ja
23 B 1labopaTopuu U Bubmioreka IIOK
TMPOMBIIITIEHHOCTH. [IprMeHeHwe https://m.edsoo.ru/ff0d497a
KHCI0poZa
TerioBoii 3 pekT XuMUUeckon
PEAKLH, TIOHATHE O Bubmuoreka LIOK
24 TeEPMOXHMHUECKOM YPaBHEHHH,
P P https://m.edsoo.ru/ff0d4790
9K30- U YHJ0TEPMHUUECKUX
peaKIsIx
\e TOH]II/I)BO3 (Hed b, yrosb u Bu6mmoreka IOK
MeTaH). 3arpsi3HeHre BO3/yXa,
P v https://m.edsoo.ru/ff0d4c4a
CrIoco0BI ero Mpe[0TBpaIlleH st
[TpakTrueckasi pabora Ne 3 110
2% Teme «[ToyueHue u cobupaHue bubmoreka IIOK
KHMC/I0pPO/ia, U3yUyeHHe ero https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
27 Bopgopon — 3nmeMeHT 1 pocToe bubmoreka LJOK

BeleCTBO. HaXO)KAEHI/Ie B




TIpUPO/Ie

https://m.edsoo.ru/ff0d4dd0

du3nyeckue U XUMHUECKHe

bubmmoreka IIOK

28 CBOMCTBa BOZ0OpPOJA.
HOPOA https://m.edsoo.ru/ff0d4dd0
[IprmeHneHue Bogopoza
29 - bubmioTeka 1IOK
OHATHE 0 KMCJIOTaX M COMSX
https://m.edsoo.ru/ff0d50d2
30 Crioco06bI 1osiyueHHs BOAOPO/ia B bubnmoreka IIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[MTpakTrueckast pabota Ne 4 o
31 teMe «[lomyueHue u cobupanue Bubmoreka IIOK
BOZIOPO/ia, U3yUEHHeE ero https://m.edsoo.ru/ff0d4£42
CBOMCTB»
39 MonsipHbiii 00bEM Ta3oB. 3aKOH bubmoreka LIOK
ABorajipo https://m.edsoo.ru/ff0d542e
BrrunciieHust 00néMma,
13 KOJIMYeCTBa BelecTBa rasa o bubmmoreka IIOK
ero U3BeCTHOMY KO/IMUeCTBY https://m.edsoo.ru/ff0d55a0
BeIIleCcTBa WK 00bEMY
Bbrurcienusi 06bEMOB ra3oB 110
34 YPaBHEHUIO pPeaklMi Ha OCHOBE bubmoreka IIOK

3aKOHA 00BEMHBIX OTHOLLIEHUH
ra3oB

https://m.edsoo.ru/ff0d5708




du3nyeckue U XUMHUECKHe

bubmoTeka LIOK

35 N
CBOWCTBA BO/IbI https://m.edsoo.ru/ff0d587a

36 Coctae ocHoBaHMi. [ToHsITHE 00 bubmmoreka IIOK
WH/IMKaToOpax https://m.edsoo.ru/ff0d59e2
Bopga kak pactBopuTess.

37 HacelimienHble ¥ HeHachIIlleHHbIe Bubnuoreka LIOK
pacTBopbl. Maccosas fo/1st https://m.edsoo.ru/ff0d5b40
BellleCcTBa B pacTBOpe
[TpakTrueckast pabora Ne 5 110
TeMe «[IpurorosseHuve BuGmioreka LIOK

38 PACTEOPOR € OMIpeAEEHHOM https://m.edsoo.ru/ff0d5eba
MacCOBOM Zio/ieil pacCTBOPEHHOTO E— )

BeIIleCcTBa»
KonTponbHas pabota Ne2 1o BuGmiorexa [TOK

39 teme «Kucnopog. Bomopog.

POA- BOAOPOA https://m.edsoo.ru/ff0d6342
Bopa»

40 Okcuppl: cocTas, bubmioTeka 1IOK
K/1accu(UKaLysi, HOMEHK/IaTypa https://m.edsoo.ru/ff0d664e
[TosyueHre U XUMHUECKHE Bu6moreka LIOK

41 CBOWCTBA KMCJIOTHBIX, OCHOBHBIX
11 AMGOTEPHAIX OKCILIOE https://m.edsoo.ru/ff0d664e

42 OcHoOBaHus: COCTaB, bubmoreka IIOK

Ks1accuduKalys, HOMeHK/IaTypa




https://m.edsoo.ru/ff0d67ca

HonyquHe 1 XUMHUYeCKue

bubmoTeka [IOK

43 o "
CBOICTBa OCHOBaHUiA https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, bubmioTeka [IOK
K/1accu(UKaLysi, HOMEHK/IaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u xuMHUueckue Bubmoteka LIOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
N Comm éCpE,Z[HI/Ie)Z HOMEHKJ/IaTypa, Bu6mmoreka LIOK
CII0COOBI ITOTyUeHUs,
y . https://m.edsoo.ru/00ad9474
XMMHUYeCKUe CBOMCTBA
[MpakTrueckas pabota Ne 6.
o Pemenue 9KCHepCI;IMEHTaJ'ILHI:IX Bu6morexa LIOK
3azma4d no teme «OCHOBHBIE
A https://m.edsoo.ru/00ad9b7c
K/IaCChl HEOPTaHUUECKUX
COoeIMHeHUI»
18 ['eHeTHueckas CBSI3b MeXIY Bu6mmoteka 1IOK
KJlaCCaMU HeOPraHUUYeCKUX
. P https://m.edsoo.ru/00ad9a50
COeIMHeHHM
49 O06o01TIeHMEe U CUCTeMAaTH3al s Bbubmoreka IIOK
3HaHUM https://m.edsoo.ru/00ad9cb?2
50 KonTponbHast pabota Ne3 o bubmoreka LJOK

Teme "OCHOBHBIE KJIaCChI




HeopraHuyecKux coeiMHeHui"

https://m.edsoo.ru/00ad9ela

ITepBbie MOMBITKU
K/lacCupUKalyu XUMHAYECKUX

bubmmoreka IIOK

51
sneMeHTOoB. [ToHsATHe O rpymmax https://m.edsoo.ru/00ad9ffa
CXOZHBIX 37IeMEHTOB
[Teproanueckuii 3aKOH U
59 ITepuogrueckas cucremMa bubmoreka IIOK
XUMHUeCKHX 371eMeHToB /1. 1. https://m.edsoo.ru/00ada52c
MeHpeneeBa
e - bubmoTeka [IOK
€pUO/ibl, TPYIIIbI, TOATPYTIIIbI
PHOAEL TPY ARy https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB bubmoreka IIOK
aTOMHBIX sifiep. M30Torsl https://m.edsoo.ru/00ada342
CTtpoeHue 3/1eKTPOHHBIX
55 000/104eK aTOMOB 3/IEMEHTOB bubmoTeka [IOK
ITeproarueckoit cuctemsl 1. U. https://m.edsoo.ru/00ada6bc
MenpeneeBa
XapakTeprucTUKa XMMUUeCKOro
56 371IeMEHTA 0 ero MOJIO’KEHUIO B bubmoreka IIOK
ITeproauueckoii cucreme [1. U. https://m.edsoo.ru/00ada824
MeHngeneeBa
57 3Hauenue [leprorueckoro bubmoTeka 1IOK

3dKOHa AJid Pa3BUTHUA HAYKH U




npaktuku. 1. 1. Menzenee —
YUEHBIH, Neflaror ¥ rpak/JjaHuH

https://m.edsoo.ru/00ada96e

OJIeKTPOOTPHULIATE/IbBHOCTh

bubmoreka IIOK

58
aTOMOB XMMUYECKUX 3/IeMEeHTOB https://m.edsoo.ru/00adaab8
- " bubmoreka IIOK
OHHAs XMMHYecKas CBS3b
https://m.edsoo.ru/00adac34
60 KoBanentHas nosnsipHas bubsmoreka IIOK
XUMHYECKasi CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HemosispHas Bubmioreka IIOK
XUMHUeCKasi CBSI3b https://m.edsoo.ru/00adaab9
- c bubmoreka LJOK
TerneHb OKUC/IEHUS
https://m.edsoo.ru/00adae28
63 OKMCUTE/TEHO- bubmoreka LIOK
BOCCTaHOBUTe/IbHBIE peaKLi/ https://m.edsoo.ru/00adb076
64 o bubmoreka IIOK
KUC/IUTETM U BOCCTAHOBUTETU
https://m.edsoo.ru/00adb076
. KOHTp(():JII;HaH pabota Ne4 110 BuGmiorexa [TOK
TeMme «CTpoeHUe aToMa.
P https://m.edsoo.ru/00adb486
Xumnueckast CBSI3b»
66 Pe3epBHbIit ypok. O606IIeHNE 1 bubmioTeka 1IOK

CHUCTeMaTH3al[ys 3HaHUM




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

6 PesepsHblii ypok. O6061LIeHYe 1 . Bubsmoreka IIOK
CHCTeMaTU3aLys 3HaHUI https://m.edsoo.ru/00ad9cb2
68 Pe3epBHbiil ypok. O0001eHMe 1 1 Bbubnumoreka LIOK
CHCTeMaTH3aLys 3HaHUI https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




9 KV/IACC

KosmmuecTBo yacoB

Ne Hara J/IeKTpPOHHBbIE U(POBbIE
Tema ypoka
n/n Beero KoHTpOo/1bHBI ITpakTueckue | usyueHus | obGpa3oBaTe/bHBbIE PeCypChI
e padoThbI padoThI
[Tepuognueckuii 3aK0H.
1 [eprosuueckasi cuctemMa 1 bubnvoreka LIOK
XUMUUECKHX 371eMeHTOoB /[I. 1. https://m.edsoo.ru/00adb59e
MengeneeBa
3aKOHOMEPHOCTH B U3MEeHEeHU!
’ CBOMCTB XMMHUYECKUX 1 bubmoteka LIOK
3/1eMEHTOB MepPBbIX TPEX https://m.edsoo.ru/00adb6b6
TIepHOZIOB
3 Knaccudpuxarys u ) bubmoreka IIOK
HOMEHKJ/IaTypa HeopraHu4yeckrx
P P https://m.edsoo.ru/00adb7e2
BeI[eCTB
. Buzib1 XMMU4ecKoy CBSI3U U 1 Bu6morexa [JOK
TUITbI KPUCTA/UINUECKUX
P https://m.edsoo.ru/00adbac6
perIéToK
5 KonrposbHast pabota Nel 1o 1 1
TeMe «IloBTOpEHVe U
yry1ybieHre 3HaHUH OCHOBHBIX




paszenoB Kypca 8 Kiacca»

Knaccudukaiys XuMuueckux

6 b Bbubmmoreka LIOK
eaKIIU 10 Pa3/InYHbIM
peaK P https://m.edsoo.ru/00adbcb0
TIpU3HaKaM
[TouaTue o ckopocTn
7 XUMHYeCcKor peakiu. [Tonsatue bubnuoreka LIOK
0 FOMOT€HHBIX U T€TePOreHHbIX https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHuaTue o xXuMHUyeCKomM
paBHOBecUU. PaKTOPBI,
3 BJ/IUAIOLLE HA CKOPOCTh bubmmoreka IIOK
XUMHMYECKOH peakLy 1 https://m.edsoo.ru/00adc28c
TI0JI0XKEHHE XUMHUECKOTO
PaBHOBECHSI
9 OKUCUTENTEHO- bubmoTeka LIOK
BOCCTaHOBUTE/ILHBIE PeaKLUU https://m.edsoo.ru/00adcade
o Teopust BJIEKTng'II/ITI/I‘-IECKOI/I Bumorexa [OK
vccormaryu. CUIbHbIE U
ANECORAAR https://m.edsoo.ru/00adcd68
cabble 371eKTPOJIUTEI
1 - . bubnmoreka IIOK
OHHbIE YPaBHEHHS PeaKiyii
P peart https://m.edsoo.ru/00add448
12 XHWMHUUeCKre CBOMCTBA KUC/IOT bubmoreka IIOK

Y OCHOBAHUM B CBETE




Tripe/icTaB/eHni 00
3/1eKTPOJIATUUECKOM
JUCCOLMALIN

https://m.edsoo.ru/00add5d8

XUMHUUeCKUe CBOMCTBA COJieH B
CBeTe TIpe/iCTaB/IeHui 00

bubmoTeka 1IOK

13 N
5/IeKTPO/IATUUECKOM https://m.edsoo.ru/00add8b2
JTUCCOLMALIAN
14 O06o006111eHME ¥ CCTeMaTH3al[s bubmoreka IIOK
3HaHMI https://m.edsoo.ru/00add9d4
KonTtposnrHast pabora Ne2 1o
15 TeMe «DJIeKTPOIMThYeCKast bubmoteka LIOK
aucconyanys. XuMUUeCKHe https://m.edsoo.ru/00addd12
peaki[iM B paCcTBOpax»
y Hl]);)aKTI/IIIECKaH pabora Ne 1. Bubmiorexa [TOK
«PellieHye 3KCrIepUMEHTaTbHBIX
P https://m.edsoo.ru/00addbfa
3aaa4Y»
17 - . Bbubmuoreka LIOK
OHSITHE O TUAPOIM3e COoei
AP https://m.edsoo.ru/00addecO
y Oob1jas Xape;?TepHcha Bubmiorexa [IOK
rajioreHoB. X¥MHUUeCcKue
. https://m.edsoo.ru/00addfe2
CBOWCTBA Ha TIpUMepe XJ1opa
19 Xnoposopopog. ConsiHas bubmoreka IIOK

KHCJ/10Td, XUMHWUYEeCKHe




CBOMCTBa, TI0/TyUeHue,
TpUMeHeHue

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

[MTpakTrueckast pabota Ne 2 o
Teme «[lonyueHue consiHOU

bubmoTeka 1IOK

20
KUCJ/IOTHI, U3yUeHHe eé https://m.edsoo.ru/00ade348
CBOMCTB»
BbIunc/ieHust 1o ypaBHEHUSIM

71 XUMHUYECKUX peakLui, eciu Bubnuoreka LIOK
O/IUH U3 PeareHToB JaH B https://m.edsoo.ru/00ade488
130BITKE

9 OO0111ast xapaKTepuCcTHUKa Bbubmmoreka IIOK
571eMeHTOB VIA-rpymmbl https://m.edsoo.ru/00ade64a
AJIIOTpOITHBIE MOUPUKALIUM

23 cepbl. HaxoxxzmeHuve cepsl U eé bubmoreka IIOK
COe/IMHEeHUI B IPUPO/IE. https://m.edsoo.ru/00ade64a
XrMHUUeCKre CBOUCTBA CepPbl
CepoBo/iopO/i, CTPOEHHE, Bumorexa [OK

24 W3UYeCKUe U XUMUYeCKHe
¢ . https://m.edsoo.ru/00ade802
CBOMCTBa
Okcujipl cepbl. CepHast KUC/IOTa, Bu6moreka LIOK

25 H3HUYeCKre U XUMUUeCKHe
P . https://m.edsoo.ru/00adea?8
CBOICTBA, TPUMeHeHHe

26 XUmMuryeckue peakLuu, bubmoreka IIOK

JieXKalljie B OCHOBE




TIPOMBIIIJIEHHOTO Cr1ocoba
T0JTyYeHHs] CePHOMN KUC/IOTBI.
XUMHUYECKOe 3arpsisHeHHe
OKpYKarolllel cpefibl
COeIMHeHUsIMU Cepbl

https://m.edsoo.ru/00adec8a

BrruricieHre MaccoBoOM 101

bubnmoreka IIOK

27
BBIX0/Ia MIPOJYKTa peaKLun https://m.edsoo.ru/00adec8a
OO0r11ast XxapaKTepUCTHKA
. 371eMeHTOB VA-rpymnmnsl. A30T, BuGmiorexa ITOK
acripocTpaHeHue B IPUPOJE,
PACTIPOTTD PHPoA https://m.edsoo.ru/00adeea6
dusrueckre U XUMHUUECKHe
CBOMCTBa
AwmMMHuak, ero ¢pusuueckre u
29 - Bbubmuoreka LIOK
XUMUYeCKHe CBOWCTBA,
https://m.edsoo.ru/00adf004
TIO/Ty4eHHe U TIpUMeHeHHe
" HpaKTIiI_;IECKaH pabora Ne 3 1o Bubmiorexa [TOK
Teme «[TosyueHre aMMHaKa,
Y . https://m.edsoo.ru/00adf180
W3yueHHe ero CBOMCTB»
" $3OTHa;{ KUCJIOTa, eé Bu6mmoteka 1IOK
W3HUYeCKUe U XUMUYeCKHe
N https://m.edsoo.ru/00adf306
CBOMCTBa
32 Ncnonb3oBaHue HUTPATOB U bubnuoreka LIOK

CoJteii aMMOHMS B KauecTBe
MUHEPA/IbHBIX Y100peHHi.

https://m.edsoo.ru/00adf518




XuMHUecKoe 3arpsi3HeHue
OKpY>Katol1le cpefibl
COeZIMHEeHUSIMU a30Ta

docdop. Okcug dochopa (V) u
docdopHas Kucnora,

bubmoTeka 1IOK

33
(u3sMUecKre ¥ XMMUUeCKHe https://m.edsoo.ru/00adf68a
CBOWCTBA, M0JyuyeHre
Vcnonb3oBanue gocdaToB B
34 KaueCcTBe MUHepPaJIbHbIX Bbubmuoreka LIOK
yao0OpeHuii. 3arpsasHeHue https://m.edsoo.ru/00adfc20
TIPUPOIHOM Ccpe/ibl pocdaTamu
. Yrnepog, c[l))aCHPOCTpaHeHI/Ie B Bubmiorexa [TOK
npupoze, hbusnveckye u
pHPOA . https://m.edsoo.ru/00adfd9c
XVMHYeCKre CBOWCTBA
Okcupp! yriepoga, ux
, (bmfmecmae Y XUMHUEeCKHe BuGmiorexa [TOK
CBOMCTBA. DKOJIOTMUECKHe
https://m.edsoo.ru/00adfebe
1po0JieMbl, CBSI3aHHBIE C
okcugom yriepoga (IV)
37 y ) Bbubmumoreka LIOK
ro/ibHasi KUC/I0Ta U eé COu
https://m.edsoo.ru/00ae006c
38 [TpakTuyeckasi pabora Ne 4 1o bubmoreka LJOK

TeMe "[losyyeHue yriekucioro
rasa. KauectseHHas peakijus Ha

https://m.edsoo.ru/00ae027e




KapOoHaT-1oH"

HepBOHa‘-IaJ'IbeIe TIOHATHS 00

39 bubmioTeka 1IOK
OpraHUueCcKUX BelllecTBax Kak O
P a https://m.edsoo.ru/00ae054e
COeIMHEeHUSIX yI/Iepo/a
40 K . bubmoreka IIOK
eMHHI 1 ero coeJuHeHUs
P https://m.edsoo.ru/00ae080a
ITpakTrueckast pabota Ne 5.
m PeltieHye SKCIiepUMeHTaIbHbIX bubmioreka LIOK
3a/iau 1o TeMe «BakHeiime https://m.edsoo.ru/00aeQbf2
HEMEeTaslTbl U UX COeIUHEeHHs»
o KOHTpc];anaﬂupa60Ta Ne3 10 BuGmiorexa [TOK
TeMe «BakHelllre HeMeTasl/Tbl
https://m.edsoo.ru/00ae0Oel8
¥ UX COeJUHEHUs»
OO011jas1 XapaKTepUCTHKA
XUMUUECKHUX 3/1IeMEeHTOB —
“ MeTasi10B. MeTamiueckas Bumoreka [OK
CBSI3b U MeTaJlJInuecKas
B} https://m.edsoo.ru/00ael03e
KpPHUCTa//THUecKas PerieTka.
dusnyeckKue CBONMCTBA
MeTaJIJIOB
XUuMHUUeCcKue CBOMUCTBa
44 MeTa’s1l/i0B. Bubnuoreka ]_[OK

ONeKTPOXUMUUECKUM Psifl
HaTpsKeHHH MeTaslioB

https://m.edsoo.ru/00ael 156




OO611re crrocobbl MoyYeHUs
MeTaioB. CrijiaBbl.
BbIunc/ieHust 1o ypaBHEHUSIM

Bbubmmoreka IIOK

45 N
XUMHMUYECKUX peaKLyii, ecu https://m.edsoo.ru/00ael1156
OJJUH 13 PeareHTOB CO/IEP>KUT
TIpUMecH
46 - bubmoreka LJOK
OHSITHE O KOPPO3WUH MEeTaJlJIOB
PP https://m.edsoo.ru/00ae1278
47 I bubmoreka LIOK
€JIOUHBbIE MeTaslIbI
https://m.edsoo.ru/00ae14b2
48 OKcupl ¥ TUAPOKCUBI HATPUS bubmoreka IIOK
Y Ka/uist https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMesibHbIE MeTaslIbI BubmoTeka [IOK
— Ka/IbLMHA ¥ Mardui https://m.edsoo.ru/00ael5e8
50 Baxneiive coeuHeHus Bbubnumoreka LIOK
KaJIbLUs https://m.edsoo.ru/00ael5e8
51 O06o011IeHMEe U CHCTeMAaTH3alUs
3HaHUM
59 JKECTKOCTE BOJIBI 1 CTIOCOOBI eé bubmoreka IIOK
yCTpaHeHus! https://m.edsoo.ru/00ae1886
53 [Tpaktrueckast pabora Ne 6 110 Bbubmmoreka IIOK

Teme "JKECTKOCTh BOJIBI U




MeTO/ibl eé yCTpaHeHus"

https://m.edsoo.ru/00aelae8

bubmoTeka [IOK

54 AntoMuHUN
https://m.edsoo.ru/00aelc64
55 Am@oTepHbie CBOWCTBA OKCHA Bbubnumoreka LIOK
Y TUZIPOKCHU/A https://m.edsoo.ru/00aelc64
6 K bubnmoreka IIOK
ene3o
https://m.edsoo.ru/00ae1d86
57 OKcufpl, THIPOKCUBI U COMTU bubmoreka IIOK
xenesa (II) u xenesa (I11) https://m.edsoo.ru/00ae35e6
cg O06o0011IeH1Ee ¥ CHCTeMaTH3al[s
3HaHUU
ITpakTrueckast pabora Ne 7.
59 Penrenne skcriepyMeHTaIbHbIX bubmoreka IIOK
3a7iau 1o TeMe «BaxHeli1ne https://m.edsoo.ru/00ae3de8
MEeTaljIbl U UX COeJUHEHUSI»
BbIunc/ieHust 10 ypaBHEHUSIM
XUMHUUECKUX PeaKLuH, eciu
O/IVIH U3 PeareHToB /IaH B Bummorexa [OK
60 M30BITKE WK COAEPIKUT

rnpuMecu. BeruncieHust
MAaCCOBOM I0JIA BBIXOZA
MPOJYKTa peakliuu

https://m.edsoo.ru/00ael750




O06o006111eHre ¥ cUCTeMaTH3al[1s

61 . 1
3HaHUU
KonrposbHast paboTa Ne4 o
62 TeMe «BakHelillMe MeTasibl U 1
WX COeJUHEeHHs»
63 BemjectBa u maTepuasl B 1 bubmoreka LIOK
[I0BCe/IHEBHOM KU3HU Ue/I0BeKa https://m.edsoo.ru/00ae3f50
64 XuMuyeckoe 3arpsasHeHue 1 Bubmioreka IIOK
OKpYJKaroleld cpe/ibl https://m.edsoo.ru/00ae4270
65 Posb xvMuu B peltieHUn 1 bubmumoreka LIOK
SKOJIOTMYEeCKUX TIpobiem https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O600111€HIE 1 1 bubmuoreka LIOK
cUCTeMaTH3alis 3HaHUH https://m.edsoo.ru/00ae0d0Oa
6 PesepBHbIii ypok. O60611eHNe 1 . Bubnmuoreka LIOK
CHCTeMaTH3aLysl 3HaHUM https://m.edsoo.ru/00adb33c
68 Pe3epeHbiit ypok. O60011IeH1E U 1 bubmoreka IIOK
CHCTeMaTH3aLys 3HaHUM https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA

OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIbBI /11 YYEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos W.T"., Cnagkor C.A.,
AxtmoHepHoe o611iecTBO «M3marenscTBo «IIpocBeltjeHe»
» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos I.T'., Cnagkor C.A.,

AxkioHepHoe o611ecTBO «M3marenscTBo «IIpocBelteHue»

METOANYECKHWUE MATEPUAJIbI 11 YUUTEJIA

1. Xumus (6a30Bbiii ypoBeHb). Peanmuzaiiusi TpeboBanuii @I'OC oCHOBHOTO
ob11ero obpa3oBaHMs: MeToIUUeCKoe TTocobue asisa yunresis / KapepuHa A.
A., IInuyruna I'.B.; nox pen. I'. B. [Tuuyrunou. M. : ®T'BHY «HCcTUTYT
cTpareruu pa3sutus oopaszoranusi PAO», 2022 81 c.:

2. KaBepuna A.A. Xumus. EnvHBIM roCyiapCTBEeHHBIM 5K3aMeH. ['oToBuMCs K
WUTOTOBOM aTTecTaly: yuebHoe mocobue / A.A. KaBepuHa, FO.H.
Mengenes, I'.H. MonmuanoBa, H.B. CBupuzienkoBa, M.I'. CHactuHa, C.B.
CraxanoBa. — M.: UnTemnekt-L{enTp, 2020 — 280 c.

IN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU

NMHTEPHET

https://educont.ru/

https://resh.edu.ru/

http://www fipi.ru [Topran ®UIIN — ®efepanbHbIil MHCTUTYT TeAaroriueckux u3MepeHuit

https://urok.apkpro.ru/
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