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ITOACHUTEJ/IbHASA 3AITNCKA

[TporpaMMa MO XWUMHH Ha YpPOBHe OCHOBHOrO 00IIjero o0pa3oBaHUs
cocTaB/ieHa Ha OCHOBe TpeOOBaHMIM K pe3yjabTaTaM OCBOEHHUSI OCHOBHOM
oOpa3oBare/bHOM MPOrpaMMbl OCHOBHOTO 00111ero 06pa3oBaHMs, MPeCTaB/IeHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (ezepanbHON paboueii MpPOrpamMMbl
BOCTIMTAHUS M C YUETOM KOHIIETII[UH TIPeIofiaBaHusl YueOHOTo rpeiMeTa « XUMHSI»
B 0Opa3oBaTe/ibHbIX OpraHu3aiusax Poccuiickoit ®eznepariyu.

[TporpaMMa 10 XWMHWM [aéT TIpe/iCTaB/ieHHe O IieisAx, OOIeil cTpaTeruu
o0yueHusi, BOCIMTAaHUS W pa3BUTUA OOYYAIOIMIUXCS CpeACTBaMH yueOHOTO
ripeiMeTa, yCTaHaB/iuMBaeT  oOs3aTesibHOE  TpeAMETHOe cojiep>KaHue,
rpeflyCMaTpyBaeT pacrpejie/ieHMe ero Mo KjaaccaM M CTPYKTypUpOBaHUe 10
pasfeslaMm M TemMaM MpOorpaMMbl MO XWMWM, OMpejessieT KOJUYeCTBEeHHble U
KaueCTBeHHbIe XapaKTePUCTUKHU cojlep>KaHusl, pPEKOMEeHyeMYI0
1OC/Ie0BaTeTbHOCTh ~ W3YUeHHsT XUMHUM C y4€TOM  MeXIpeJMeTHbIX U
BHYTDUIIPEIMETHBIX  CBsI3€M, JIOTUKM y4yeOHOTro Tipoljecca, BO3PACTHBIX
ocobeHHOCTell 0Oyuarol[UXCsl, OrpefesieT BO3MOXHOCTH TpeAMeTa ISt
peanu3aliiyi TpeOOBaHUWI K pe3yibTaTaM OCBOEHHSI OCHOBHOHM 00pa3oBaTe/bHOMU
TporpamMMbl Ha YPOBHE OCHOBHOTO 0OII[ero oOpa3oBaHUs, a TakKKe TpeOOBaHMM K
pe3y/sibTaTaM 00yueHHsI XUMUM Ha YPOBHe 1iesiell u3yueHusl TipeJjMeTa U OCHOBHBIX
BUJIOB yueOHO-TI03HABaTe/JIbHOM JIesiTe/IbHOCTU 0O0yuarolerocsi Mo OCBOEHHIO
yueOHOTO cofiep>KaHUsl.

3HaHWe XHUMWUU CHIY>KUT OCHOBOW [yis (hOpMUpPOBaHUS MUPOBO33PEHUS
oOyuaroIrerocsi, ero TpejiCcTaB/IeHU O MaTepyuaTbHOM eIUHCTBE MHPa, BaXKHYIO
poJib UrparoT (opMUpyeMble XHUMUeN TMpeJCTaB/leHHs O B3aWMOIIpeBpallleHUsIX
SHEprMM ¥ 00 3BOJIIOLMK BEIIeCTB B TPHUPOZE, O MyTSAX pPelIeHHs rI00albHbIX
1po0/ieM YCTOMUMBOTO Pa3BUTHSI UeIOBEUECTBA — ChIPHEBOM, SHEPTreTHUYECKOM,
TTUITIEBOM U 9KOJIOTHUeCKOM 0e30MacHOCTH, TTPoO/IeM 3[paBOOXpaHEHHS.

V3yueHre XUMUU:

criocobCTByeT — peanu3alldd  BO3MOXKHOCTEH  JyIA  CAMOpPA3BUTHSL U
hopMHpOBaHUS KYIbTYPhI TMUHOCTH, €€ 00111ell U hyHKI[MOHATBLHOM I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (hOpDMHpDOBaHHWE MBIIIJIEHUS W TBOPYECKUX CIIOCOOHOCTeM
00yuaroluxcs, HaBBLIKOB WX CAMOCTOSITeIbHOM yueOHOW  /IesITe/TbHOCTH,
9KCTIePUMEHTANlbHBIX W UCC/e/IoBaTebCKUX YMeHWH, HeoOXOAWMBbIX Kak B
TOBCeJHEeBHOM >XKU3HH, TaK U B NPO(eCcCUOHA/IbHON AesiTeIbHOCTH;

3HAaKOMUT CO creludrKOW HayuyHOrO MBIILIeHUs], 3aK/a/[bIBaéT OCHOBBI
1]eJIOCTHOTO B3IJIsi/la Ha eJUHCTBO TIPUPO/IbI U UesIOBeKa, SIBJISIeTCS OTBETCTBEHHbIM
3TaroM B (OpMHUPOBAHNHN eCTeCTBeHHO-HayYHOW I'PaMOTHOCTH 00yYaroIuXCs;

criocobcTByeT (POPMHpPOBaHUIO I[EHHOCTHOTO OTHOIIEHUS K eCTeCTBeHHO-
Hay4HbIM 3HaHUSIM, K TIPUPOJIe, K Ue/I0BeKY, BHOCUT CBOM BK/aJ B 9KOJIOTMUECKOe
oOpa3oBaHue 00yUaroIuXC.



HaHHble HarpaBjieHUss B 00yueHWM XUMUK 00eCreurBarOTCsl CHelU(pUKOoM
cojep)kaHusi yueOHOro TipeiMeTa, KOTOPbIM  sIB/IIeTCS  TeAaroruyecku
a/lalTHPOBAHHBIM OTpa)keHWeM 0a30BOM HAyKU XMMHU Ha OTpe/ie/IEHHOM JTarie eé
pa3BUTHSL.

Kypc xvMum Ha ypoBHe OCHOBHOTO 0011lero o6pa3oBaHUsi OPUEHTHUPOBAH Ha
oCcBOeHHe O0OyuaromMMUCS CUCTeMbI TIepBOHAYa/bHBIX TIOHSITUM XWUMHH, OCHOB
HEOPraHWYeCKOM XUMHUUM W HEKOTOPbIX OTJe/NbHbIX 3HAaYMMbIX [OHATHH
OpraHUuYeCcKOr XUMHUHU.

CTpyKTypa cofiepKaHusi MMporpaMMbl M0 XMMHUU C(OPMHUPOBaHA Ha OCHOBE
CUCTEMHOI0 ToAxoja K eé usyueHuro. CofepykaHve CK/IaJblBaeTCs U3 CUCTeMbl
TOHATUN O XMMHUYECKOM 37IeMEeHTEe U BeIleCTBe U CUCTeMbI [TOHATHUM 0 XUMUYeCKOU
peakiyd. OO6e 3TU CUCTeMbl CTPYKTYpPHO OpPraHW30BaHbl 0 TPUHLIUITY
N0C/1e/JOBaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TEOpPeTHYeCKUX MpeJiCTaB/IeHuH
pa3HoOro ypoBHS:

- aTOMHO-MOJIEKYJ/ISIDHOTO yUeHUs] KaK OCHOBBI BCEr'0 eCTeCTBO3HAHNS;

- [Teprognueckoro 3akoHa /. 1. MeHziesieeBa Kak OCHOBHOT'O 3aKOHa XUMUU;

- YYeHUs1 O CTPOEHUM aTOMa U XUMUYeCKOU CBSI3H;

- TpeAcTaB/ieHUHd 00 3JeKTPOMUTAYECKOW JMCCOI[MAI[MM  BeIeCTB B
pacTBOpax.

TeopeTnueckre 3HaHUSI PACCMATpPUBAKOTCI HA OCHOBE SMITUPUYECKU
MOTyUYeHHBIX U OCMBICTIEHHBIX (DaKTOB, pa3BHUBAIOTCS MOCAe[0BaTeTbHO OT OJJHOTO
YPOBHSI K JIDYrOMY, BBITIO/NHAA (GYHKIUH OOBSICHEHUs W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHS U BO3MO)KHOCTEW TMPaKTUYECKOr0 MPUMEHEHUsS U MOJydeHUs
M3y4daeMbIX BellleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (DOPMHPOBaHUIO
Mpe/CTaB/JIeHUs] O XUMUYECKOM COCTaBJISAIOLeN HayYHOU KapTHMHBI MHPa B JIOTHKE
eé CHUCTeMHOW TNPUPOJLI, LIEHHOCTHOTO OTHOIIEHHs K HayyHOMY 3HaHUIO U
MeToZilaM TO3HaHUWsS B HayKe. V3yueHuWe XUMHH MPOHUCXOAMUT C TMPUBIeUYeHHEM
3HAaHWM U3 pPaHee H3YUeHHBIX yueOHBIX mpeaMeToB: «OKpyKaloldid MHD»,
«buomnorusa. 5-7 knaccel» U «®PuU3nKa. 7 Kjiacc».

[Ipy wu3yuyeHUH XUMUMU TIPOMCXOAUT (POpMHUpOBaHME 3HAHWM OCHOB
XUMHUYECKON HayKH KakK 00/1aCTH COBPEMEHHOI'0 eCTeCTBO3HAHMS, MPaKTUUeCKOn
JlesITe/JIbHOCTU UejloBeKa W KaK OJHOrO0 K3 KOMIIOHEHTOB MHPOBOM KY/bTYpHI.
3ajjaua yuyeOHOTO IpeaMeTa COCTOUT B (POPMHUPOBAHUH CHUCTEMbI XUMHUUECKHUX
3HaHUW — Ba)kKHeUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TeOPEeTUUEeCKUX MOJIOKEeHUH,
JIOCTYTIHBIX 0000ITIeHNii MHMPOBO33DEHUeCKOr0 XapakTepa, s3blka HayKH, B
npuoOlI[eHd K HayyHbIM MeTo/laM T[I03HaHWSl TIpU U3yUeHWU BeIecTB U
XUMUUECKUX peaklyi, B ()OPMHUPOBAHUM U PA3BUTHU T03HABaTe/bHbIX YMEHUU U
WX TIpUMEHeHHH B YyueOHO-TIO3HABaTe/JIbHOM U yueOHO-MCC/ie0BaTeIbCKOM
JesiTeIbHOCTH, OCBOEHWM TIpaBW/I Oe30macHOro oOpalljeHus C BeleCcTBaMH B
TOBCeJHEBHOM JKU3HU.



[Tpu u3yueHUM XUMUUA HAa YPOBHE OCHOBHOTO 001ijero obpa3oBaHusi BayKHOe
3HaueHUe MpUoOpesu Takue e/, Kak:

- (dopMupoBaHMe WHTe/IEKTyaJlbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K
camoobpa3oBaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY TIPUHSTUIO pellleHuH,
criocobHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIUMCS YCIOBUSIM JKU3HHU;

-  HampaB/IeHHOCTb O00yueHWs Ha CUCTeMaTh4yeckoe TIpPUOOILeHUe
00yyarIMXcss K CaMOCTOSITe/IbHOM T103HaBaTe/NbHOW [esiTe/TbHOCTH, HayUHbIM
MeTOoZiaM TI03HaHHs, (JOPMUPYIOLIUM MOTHMBALIMI0 W pa3BUTHE CIIOCOOHOCTel K
XUMUU;

- obecrieueHue yC/IOBUM, CIIOCOOCTBYIOIIUX MTPUOOPETEHHIO 00YUYarOIUMUCS
OMbITa pa3HOOOpa3HOW /leATeNbHOCTH, TMO3HAHWS U CaMOIIO3HAHMS, K/THOUeBBIX
HaBbIKOB (K/IFOUEBBIX KOMITETEHL[MI), MMEIOL[UX YHUBEpCA/JbHOE 3HaueHue A/isi
Pa3UUHBIX BUZIOB JesITe/IbHOCTY;

- (opmupoBaHue o006ieli (QYHKI[MOHABHOW U  eCTeCTBeHHO-HayYHOU
rPaMOTHOCTH, B TOM UHCIe YMeHUW OOBSICHSITHL W OLeHUBaTh SIBJIEHUS
OKPY>Kalolllero MHpa, WCI0JIb3ysl 3HaHWSl U OIBIT, TOJIyUeHHble TMPU U3yueHUuHn
XUMUM, TIPUMEHSATh WX TPHU peIlleHuH TMpob/eM B TOBCeJHEBHOW >KU3HU W
TPYZ0BOH JleTe/TbHOCTH;

- ¢opmupoBaHve y o0O0yuarolUXCS T'YMaHACTUYeCKUX OTHOIIIEHUH,
MOHUMAaHUsI LIEHHOCTU XWUMHUYeCKUX 3HaHUWM [Jisi BBIPAOOTKH SKOJIOTUUeCKU
1jesiecooOpa3HOro TOBefieHHWss B OBbITY W TPYZOBOW [leATebHOCTH B Le/sX
COXpaHeHMs CBOETO 3/I0POBbSl U OKPY>KaroLel NPUPOJHOW Cpe/ibl;

- pa3BUTHe MOTHBALMd K O00y4YeHMIO, CITOCOOHOCTeH K CAaMOKOHTDOJIIO U
CAMOBOCTIMTAaHUIO HAa OCHOBe YCBOeHUs 0OllleuesioBeUeCKMX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY TpPO(W/ISi U HaTpaB/IeHHOCTU AabHEeHIIero
oOyueHwMs.

OO11jee YMCIO YacOB, OTBEAEHHBIX [Jii MW3yueHHsT XWMUW Ha YpOBHE
OCHOBHOTO 00111ero o6pa3oBanusi, coctas/sieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B Hejle/li0), B 9 kacce — 68 yacoB (2 yaca B HejileJ/it0).



COJEPKAHUE OBYUEHUSA

8 KV/IACC

ITepBoHaua/ibHbIe XUMHUECKHeE TIOHATHS

[TpeagmeTr xumuu. Pomb XMMUM B >)KM3HU 4YesIOBeKa. XUMHS B CUCTEMe HaykK.
Tena u BemjecTBa. Pu3nNueCcKre CBOUCTBA BeLeCTB. ArperatHoe COCTOSIHHE
BelllecTB. [loHsAITWEe O MeToJax MO3HAaHUSI B XMMUMU. UUCThbIe BellleCTBa U CMECH.
CriocobbI pa3zesieHUst CMeCei.

ATOMBI M MOJIEKy/bl. XUMHUYeCKhe 3jeMeHTbl. CHUMBO/bI XHMUUYECKUX
371eMeHTOB. [IpocThie U C/10)KHBIe BelljecTBa. ATOMHO-MOJIEKY/IIPHOe yUYeHue.

Xumuueckasi ¢opmysa. BaneHTHOCTb aTOMOB XWUMHWUECKUX 3/IeMEHTOB.
3aKOH TIIOCTOSIHCTBA CoCTaBa BemlecTB. (OTHOCHUTe/lbHash aroOMHas Macca.
OTHOCHUTeIbHAs MOJIeKy/IsipHasi Macca. MaccoBas [0/ XMMUUeCKOTO 3/IeMeHTa B
COeIMHEHUH.

KomunuectBo BerectBa. Mosie. MossipHas macca. B3avMoCBs3b KOJIMUeCTBa,
MacChl W 4YMC/Ia CTPYKTYDHBIX eAuHUL] BelecTBa. Pacuétbl mo dopmysiam
XUMHUECKUX COeIMHEeHUMN.

du3nuecKre U XMMHAUYeCKre sIBleHusl. XMMUUeCcKast peakijysi U eé NpU3HaKHU.
3aKOH COXpaHeHMs MacChl BellleCTB. XHMMUUeCKre ypaBHeHUs. Kiaccudukaiius
XUMHUUeCKUX peakliui (coeuHeHUs], pa3/ioyKeHusl, 3amellleHus, o0OMeHa).

Xumuueckuil 3KcnepumeHm:

3HAaKOMCTBO C XMMMUEeCKOH TOCyZioM, TpaBuWiaMyd paboThl B jabopaTropuu U
npuéMamu obpaiiieHusi ¢ 1abopaTOpHBIM 000py/i0BaHMEM, U3yueHre W OMucaHue
¢u3nuecKUx CBOMCTB 00pa3ljOB HeOpraHW4YecKuX BelllecTB, Hab/roieHre
(usnueckux (M/iaBjieHUe BOCKa, TasiHWe Jib/la, pacTHpaHWe caxapa B CTYIKe,
KUIeHWe U KOHJEHCAlUsi BOAbI) U XUMHUUECKUX (FOpeHue CBeuw, MpOKaJvBaHHe
Me/IHOM IPOBOJIOKH, B3aMMOJIEMCTBHE Mefla C KHC/IOTOMN) sIBJIeHWH, Ha0/ojeHre U
OMMCaHVe TMPU3HAKOB TPOTEKaHWs] XMMUUECKUX peaklui (pas/iokeHUe caxapa,
B3aUMO/IeHiCTBUEe CepHOUM KHC/IOThI C XJIOPUAOM Oapusi, pa3jioyKeHHe TMIPOKCHA
mMeu (IT) mpu HarpeBaHWM, B3aUMO/JEHUCTBUE KeJie3a C pacTBopoM conmu meau (II),
H3yueHue Crioco00B pa3jiesieHrsi CMeceii: C TIOMOILbI0 MarHuTa, (UIbTPOBaHUE,
BbITIapUBaHUe, AUCTWLISALIMS, XpoMaTorpadusi, mpoBeJjieHe OUWCTKU TOBapeHHOU
comd, HabmOAeHWe W  OlNucaHWe  pe3y/JbTaTOB  TIPOBeJIEHUsI  OIIbITa,
W/UTFOCTPUPYIOLETO 3aKOH COXpPAaHEHUsI MacChl, CO37laHWe Mogesield MOJIeKyJl
(LapocTep>KHeBbIX ).

BakHelue npe/CTaBUTE/I HEOPraHNYeCKHNX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopos — s71emMeHT U MPOCTOoe
BelllecTBO. HaxoxxzaeHue Kuciopoja B Tpupoje, (usnuyeckie U XUMHUYECKUe
cBoiictBa (peakiuu ropeHus). Okcupbl. IIpumeHeHue kuciopoaa. Criocobbl
MoJiyueHrs1 KUCAopoja B JabopaTopuyd | TMPOMBIIUIEHHOCTA. KpyroBopot
Kucsiopoga B ripupoze. O30H — a/uioTporHas MoAuUKaLus KUCI0poa.



TeryioBor 3 @eKT XUMUUeCKOM peakluM, TepMOXHMHUUYeCKHWe ypaBHeHWMS,
9K30- U DHJOTepMHYecKue peakluu. TOIIMBO: yrojb U MeTaH. 3arpsisHeHue
BO3/lyXa, yCUeHHe TTapHUKOBOT0 3(ddeKTa, pa3pylleHre 030HOBOTO C/I0s.

Bogopon — s/neMeHT UM mpocToe BeljecTBo. HaxoskgeHue Bojopoja B
rnpupojie, GusnMueckie W XUMUUECKHe CBOMCTBa, IIpUMeHeHHe, CI0CO0bI
rnosyueHusi. KUC/IOThI U COJH.

MosisipHbIf 00BEM ra30B. PacuéThl 110 XUMHUUECKHUM YPaBHEHUSIM.

dusnueckre CBOMCTBA BOAbl. Boja Kak pacTBopuTesib. PacTBOpHI.
HaceblljeHHble M HeHachlllleHHble pacTBOPbl. PacTBOpUMOCTH BeleCcTB B BO/Ie.
MaccoBasi 107151 BellleCTBa B pacTBOpe. XMMHUeCKHe CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpPOB B MpUpPO/ie U B KU3HU uesioBeKa. KpyroBopoT BoAbI B TIpUpPO/Ie.
3arpsi3HeHHe NMPUPOAHBIX BOJ. OXpaHa M OUKMCTKA MPUPOJHBIX BOJ,.

Knaccudukaiiys HeopraHuueckux coequHeHuid. Oxcubl. Knaccudukaims
OKCHZIOB:  cosieobpa3syroiijie  (OCHOBHBIe, KHUCJIOTHble, amdoTepHbie) U
Hecoseobpa3yromue. HomeHk/matypa OKCHAOB. Pusnyeckue U XUMHUECKHe
CBOMCTBA OKCUJO0B. [TonmyueHre OKCUZOB.

OcHoBanusi. Knaccudukaumsi o0CHOBaHMM: IENOYM U HEPACTBOPUMBIE
OCHOBaHuWsA. HoMeHKnaTypa ocHoBaHui. Pu3NYecKhe W XUMHUYECKHe CBOUCTBA
OoCHOBaHuM. [TonyueHre OCHOBaHUM.

Kucnotel. Knaccudukanusi kucinotr. HomeHknaTypa kuciot. dusudeckue u
XHMHUeCKHe CBOMCTBa KHC/IOT. Psig aktuBHOocTM MetamioB H. H. Bekertora.
[Tonyuenue KUCIIOT.

Cosmi. Homenknatypa cosiert. @usnyeckue ¥ XMMUYECKHEe CBOKMCTBA COJIEU.
[TonyueHue coJien.

['eHeTHUecKasi CBSI3b MeXX/1y K/lacCaMH HeOpPraHUYeCKUX COeZiuHeHUN.

Xumuueckuil 3KcnepumeHm:

KauyeCTBEHHOe OrpeJie/ieHue CojlepKaHusi KUC/I0po/a B BO3/lyxe, MoJlyyeHue,
cobupaHre, paclio3HaBaHHe U U3yuyeHHWe CBOWCTB KHCJI0pOJa, Hab/o/jeHue
B3aMMO/IeICTBUSI BEIIeCTB C KUCIOPOJAOM M YC/JIOBUSI BO3HUKHOBEHUS U
TIpeKpalljeHusi ropeHust (Mo)kapa), O3HaKOMJieHWe C o0pa3ljaMM OKCHIOB U
OIMCaHWe WX CBOWCTB, IIOMy4YeHWe, COOMpaHHe, pacrio3HaBaHWe U W3yueHHe
CBOMCTB BOZi0OpoJia (ropeHue), B3auMOZENCTBUe BoAopoja C okcugom meau (II)
(BO3MOYKHO HCTIO/Ib30BaHHE BHleOMaTepHasioB), Hab/moieHne 00pa3IioB BeIeCTB
KonmuecTBOM 1 MoJib, MCC/ieZloBaHWe OCOOEHHOCTEeW pacTBOPEHHsI BeIeCTB C
pa3/iMuHOM pPAaCTBOPUMOCTBIO, TIPUTOTOBJIEHME pAacTBOPOB C  OMNpeJe/éHHOU
MaCCOBOH [l0Jiel PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BOJbI C MeTasljlaMU
(HaTpueM ¥ KanbLueM) (BO3MOXKHO — HCIIOJIb30BaHHWE  BHJleOMAaTepHasioB),
HCCciejoBaHe 00pa3lloB  HEOpPraHWUeCKWX BeIIeCTB pa3/IMUHBIX — K/IacCoB,
HabJ/Tr0/leHre U3MeHeHUsT OKpPAaCKU WHAWKAaTOPOB B PaCcTBOpPax KUC/IOT W Ie/I0Uei,
n3ydyeHde B3auMogelcTBUs okcuaa meaud (II) ¢ pacTBOpomM CepHOW KHC/IOTHI,
KUC/IOT C MeTa/U/laMHd, DeakLi HeuTpaJu3alyH, [OoJydYeHrue HepacTBOPUMBIX
OCHOBAaHWH, BBITECHEHHE OJHOr0 MeTa/la JPYTMM M3 PacTBOpa CO/H, pelleHue



SKCIepUMeHTA/bHbIX 33/lau 0 TeMe «Ba)kHellllMe K/aacChl HeOpraHu4ecKUX
COoeIMHeHU».

IMTepuognueckui 3akoH u Ilepuoauveckas cucremMa XUMHYECKHX
ynemeHTOB [I. V. MenpeneeBa. CTpoeHue aroMoB. XuUMH4YeCKas CBfi3b.
OKuC/IUTEeIbHO-BOCCTAHOBUTE/IbHbIE PeaKIiuM

[TepBble MOMBITKK KAaCCU(PUKALIMM XUMUUECKUX 3jeMeHTOB. [loHsATHe O
rpynnax CXOAHBIX 3/7eMeHTOB (IIleJIOYHble U I1e/I0OYHO3eMe/IbHble MeTasljlbl,
rajioTeHbl, THepTHBIE Ta3bl). J7IeMeHThI, KOTOpble 00pa3yoT aM(oTepHbIe OKCH/BI
Y TUJIPOKCU/BI.

[Tepuoanueckuii 3akoH. Ilepronueckasi cicTeMa XMMHAUeCKUX 3/ieMeHTOB /1.
V. Menpgeneea. KopoTkonepuogHas W JJAMHHOINEpPHOAHasi  (OpMbI
[Teproanueckor cUCTeMbI XUMUYeCKUX 3yieMeHTOB [I. I. MeHpeneeBa. [lepuoabl
U rpymnnbl. OusWuecKMd CMBICT TMOPSAKOBOTO HOMEPAa, HOMEpPOB Iepuofa W
CPYMIIbI 3/IeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX siep. M3oTornbl. 3mekTpoHbl. CTpoeHue
9JIEKTPOHHBIX ~ 000/i0uek aromMoB TiepBbix 20 XUMUUECKHUX  37IeMEeHTOB
[Tepuognueckor cuctemel [. V. MeHpeneeBa. XapakTepUCTMKA XHMHUYECKOTO
371IeMeHTa 110 ero noJsiokeHuro B [lepuoanueckon cucreme 1. . Menzeneesa.

3aKOHOMEPHOCTA M3MEeHeHUs pajuyca aTOMOB XHWMHWYECKUX 3JIeMEeHTOB,
MeTa//TMYeCKUX U HeMeTa/UInueCKUX CBOMCTB I10 FPYIIaM U Iepruoam.

3HaueHue [leproarueckoro 3akoHa U [leproueckoi CUCTEMbI XUMHAUYECKUX
5/IeMeHTOB [I/I1 pa3BUTHsA Hayku U TpakTuku. [I. . MeHpeneeB — yuéHbId U
rpakJjaHuH.

XvuMmuyeckasi CBsi3b. KoBasieHTHasi (MoJispHass YW HeMoJissipHasi)  CBsi3b.
D/IeKTPOOTPULIATE/IbBHOCTh XUMUYECKUX 3JIeMeHTOB. VIOHHast CBSI3b.

Crertenb  OkuC/ieHUs.  OKMCIUTE/IbHO-BOCCTAHOBUTEJ/IbHBIE — PeakKL[UU.
[Tpoueccol OKHC/IeHUs1 U BOCCTaHOB/IeHWs. OKUC/IATEU U BOCCTaHOBUTEJIH.

Xumuueckuii 3KcnepumeHmn:

r3ydyeHre 0Opa3I[OB BeIeCTB META//IOB W HEMETa/I/IoB, B3aUMOZeMCTBHe
TUAPOKCHJA LIMHKA C pacTBOpPaMM KHUC/JIOT W Ije/ioued, MpOBe/leHHe OIMbITOB,
WITIOCTPUPYIOLUX ~ TPUMEPbl  OKUC/IUTEIbHO-BOCCTAHOBUTE/IbHBIX  PeakLdn
(ropeHue, peakliM pa3ioKeHUsl, COeJUHEHNs).

MescnpedmemHble ces3u

Peanuzanusa MeXnpeAMeTHBbIX CBsi3ed TMpPUA W3yueHUHM XMMUM B 8 Kiacce
OCYIIIeCTB/ISIETCS Uepe3 UCTOJb30BaHHE KaK OOIUX eCcTeCTBeHHO-HayUHBIX
MOHATUM, TaK U MOHATUM, SIBJIIOLIUXCSA CUCTEMHBIMU [JIs1 OTZe/IbHBIX NpeJMeTOB
eCTeCTBeHHO-Hay4YHOr' 0 LIUKJIA.

OOb1ire ecTeCTBeHHO-HayuHble TIOHATHS: Hay4yHbIN (PaKT, TUIOTE3a, TeOpus,
3aKOH, aHa/lu3, CHUHTe3, Kiaccudukaius, TepuoJuIHOCTh, Halmo/eHue,
9KCIIepUMEHT, MO/ie/IMpOBaHue, U3MepeHue, Mo/ie/ib, IB/IeHUe.

®u3nKa: maTepusi, arOM, 3JIEKTPOH, TNPOTOH, HEUTPOH, WOH, HYK/IUZ,
M30TOIbl, PaZJMOAKTUBHOCTb, MOJIEKYJ/Ia, JIeKTPUYECKUM 3apsji, BelecTBO, TeJo,



00bEM, arperaTHoe COCTOSIHUE BeIleCTBa, ras, (u3nueckue BeTUUYMHbI, eJUHHULIbI
V3MepeHHUs], KOCMOC, TIJIaHeThl, 3B€3/bl, CosTHLe.

Buonorus: goTocuHTes, AbixaHue, 6uocdepa.

leorpadus: armocdepa, rugpocdepa, MHUHepaabl, TOPHbIE TOPOABI,
ToJie3HbIe UCKOTMaeMble, TOTJIMBO, BOJHbIE PECYPCHI.

9 K/TIACC

BeljecTBo M XMMHUeCcKas peakiis

[Tepuogrueckuii 3akoH. [lepnogrueckas cuctema XUMHUYeCKUX 3/1eMeHTOB [].
U. MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPDHOCTH B M3MeHEHUM CBOMCTB
XUMUYECKHX 3JIEMEHTOB IIepBbIX TPEX TMeprUOZiOB, Kalus, KaJdbLUs M HX
COeJMHeHWA B COOTBETCTBUM C TIOJIO)KeHHeM »3/IeMeHTOB B Ilepuoguueckon
CUCTEME U CTPOEHUEM MX aTOMOB.

CTpoeHue BelleCTBa: BHU/bl XMMWYECKOW CBSI3U. THIbI KpPHUCTa/JIMYeCKUX
peLléTOK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUMA KPUCTA/UIMYECKOU PeIEéTKU U
BHU/Ia XMUMUUECKOW CBSI3U.

Knaccudukanysi 1 HOMeHK/IaTypa HeOpraHM4eCKUX BelecTB. XUMHUeCKUe
CBOWCTBA BeILleCTB, OTHOCAIIMXCS K Ppa3/IdyHbIM KjaccaM HeOopraHUueCKHUx
COeJJMHEHWM, TeHeTHYeCKas CBSI3b HeOpraHMUeCKUX BeLecTB.

Knaccudukanys XuMHUUeCKUX peakLiMi M0 pa3/UuHbIM MPU3HAaKaM (110 YUCTy
Y COCTaBy YyUYaCTBYHIIMX B peaklMy BeLecTB, [0 TeioBOMy 3¢ @deKTy, o
V3MEeHEeHUIO CTeleHeil OKMC/IeHUs] XUMHUYeCKUX 371eMeHTOB, 10 006paThMOCTH, IO
y4aCTHIO KaTaausaTopa). JDK30- U SHAOTepMUUYeCKHe peakljuH, TePMOXUMHUUYeCKHUe
yPaBHEHUSI.

[ToHsTie O CKOpOCTHM XuUMHYeckoW peakuuu. [ToHsiTue 00 0OpaTUMBIX U
HeoOpaTUMbIX XUMUUECKUX peakiusix. [IoHATHe O rOMOTreHHbIX U reTepOoreHHbIX
peakuusax. [lonstue o karanuse. [ToHsITHE O XMMUYECKOM paBHOBeCHH. PakKTOpHI,
B/IMSIOILIE HAa CKOPOCTb XWMHUYECKOW peakLMM M TMOJIO)KeHWe XHUMHUUYeCKOro

PaBHOBECHSI.
OKHUC/TUTEe/TbHO-BOCCTAaHOBUTE/IbHBIE  peaKI[UM,  37IeKTPOHHBIA  OasaHc
OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHOM ~ peakLUH. CocraBneHue  ypaBHEHUM

OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakluidi C  HUCIOoJIb30BaHUWEM  MeToja
3/1IeKTPOHHOTO HasnaHca.

Teopust 3/1eKTPOTUTUUECKON TUCCOIUAIIMU. DJIeKTPOJIUTHI U HE3/1eKTPO/UTHI.
KatuoHbl, aHWOHBI. MexaHW3M AMCCOLIMALIUM BeIeCTB C pPa3UuHbIMU BUJjaMU
xUMHUUecKol cBsizu. CrerneHb Auccoran. CUbHBIE U C/labble 3/IeKTPOJIUTHI.

Peakiiii "OHHOTO 0OMeHa. Y CJIOBUSI MPOTeKaHUs PeakIij|iii MIOHHOTO 0OMeHa,
MOJIHble M COKpAllléHHble MOHHbIe YypaBHeHUs peakiuil. CBOWMCTBa KHUCJ/IOT,
OCHOBAaHMM U COJel B CBeTe TMpeACTaBAeHHNA 00 37IeKTPOJTUTHUYECKOM
nvcconualu. KauecTBeHHbIe peakijuu Ha UOHBI. [1oHATHe 0 TUIpO/K3e COei.

Xumuueckuil 3KcnepumeHm:

O3HaKOMJ/IEHHME C MOJENSIMU KPUCTA/NTMYECKHUX PelIETOK HeopraHuvecKux
BellleCTB — MeTas/uyIoB M HeMeTas/ioB (rpadura M anMasa), CA0XKHBIX BeIecTB
(xopuga HaTpusi), UCC/Ie[JOBaHWEe 3aBUCUMOCTU CKOPOCTU XUMHUYECKOM peakiuu



OT BO3[I€MCTBUSI Ppa3/UUHBbIX (DAKTOPOB, MCC/IeJOBaHHE 3JIEKTPONPOBOJHOCTH
pacTBOPOB BeLLleCTB, MpoLecca AUCCOLMALMU KUCIOT, LIeJ0Yer U CcoJied
(BO3MOXXHO  WCMO/b30BaHWE BUJEO MaTepUasioB), TIPOBEJEeHWe  OIbITOB,
WUTIOCTPUPYIOINX  TIPU3HAKA  TIPOTeKAHWs  peakldid HOHHOro  0oOMeHa
(oOpa3oBaHue oOcajika, BbiZie/ieHHMe Ta3a, o0Opa3oBaHWe BO/bI), OIIBITOB,
WITIOCTPUPYIOLUX ~ TPUMEPbl  OKUC/IUTEIbHO-BOCCTAHOBUTE/IbHBIX  peakLdn
(ropeHue, peakUMU pas/iOKeHUs, COeJUHEHUs), paclio3HaBaHWe HeOpraHW4YeCcKHUx
BellleCTB C TIOMOIIbI0 KAaueCTBEHHbIX peakiud Ha HWOHbI, pelleHue
5KCepUMeHTaTbHbIX 3a/ay.

HemeTan/ibl 41 MX COeiNHEHMS

OOmiast xapakTepucTuKa TajoreHoB. OcOOeHHOCTH CTPOeHHsi aTOMOB,
XapakTepHble cTerleHW OKucaeHUs. CTpoeHUe U (r3UuUecKHe CBOMCTBA MPOCTBIX
BellleCTB — TrajoreHoB. XHMHWYeCcKWe CBOWCTBA Ha MOpUMepe  XJiopa
(B3aMMOZEeNCTBHEe C MeTa//laMH, HeMeTa/ylaMH, IjesiouaMu). XJIOPOBOJOPO[.
ConsiHasi KMC/0Ta, XMMUYeCKrWe CBOMCTBa, MOJiyueHUe, TpuMeHeHue. [lelicTBue
XJiopa U XJIOPOBO/IOPO/la Ha OpraHU3M uesioBeKa. BakHelllne XJIOpUbI U UX
Haxo’K/jeHre B TIpUpOo/e.

OOb1jasi xapakTepucTuKa 37eMeHTOB VIA-rpymbl. Oco0eHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHble CTereHU OKuc/aeHusi. CTpoeHWe M (PU3HMUeCKHWe CBOMCTBa
MPOCTHIX BeLeCTB — KUCJI0POZA U Cepbl. AJIOTPOITHbIE MOAU(MHUKALIMK KUCI0POoia
Y cepbl. XMMHUeCcKhe CBOMCTBa cepbl. CepoBOAOPO/,, CTpOeHUe, (ur3nUecKue U
XUMUYeckre cBorcTBa. OKCHUBI Cepbl Kak MpeJCTaBUTeIM KHUCIOTHBIX OKCHU/IOB.
CepHasi KWC/IOTa, (u3MuecKMe W XUMUUYeCKWe CBoicTBa (00ique Kak
rpeJCcTaBUTeNs] Kjacca KHUCAOT W crelu@uueckue). XHUMUUeCKHe peakluH,
Jie)kaljie B OCHOBe TPOMBIIIJIEHHOT0 criocoba MoyyeHUs CepHOM KHCIOTHI.
[TpumeHeHye cepHOU KUC/IOTBL. COJ/IM CEPHOM KUCJ/IOThI, KAUECTBEHHAsl peakLusi Ha
cy/ibdar-noH. HaxoxxzeHve cepbl U e€ coelMHEHWW B MpUpoje. XUMHUYECKOe
3arpsi3HeHHe OKpY’Karollleld Cpefibl COeJWHEHUSIMH Cepbl (KUC/IOTHBbIE [JOXK[U,
3arpsi3HeHHe BO3/lyXa U BOJJOEMOB), ClIOCOOBI ero rnpeAoTBpalleHusl.

OO611asi xapakTepucTHKa 3/ieMeHTOB VA-rpymrbl. OcoOeHHOCTH CTpOeHUs
aTOMOB, XapakKTepHble CTeNeHW OKUC/IeHMs. A30T, paclpoCTpaHeHWe B IMpHUpPO/e,
(r3nueckue U xXumMudeckue cBorctBa. Kpyrosopor a3ora B npupoze. AMMUAK, €ro
(u3rueckue U XMMUYeCKHe CBOMCTBA, MOJlyyeHre U ripuMeHeHne. Coii aMMOHUS,
vx (u3uUeckKre U XMMHUUYeCcKre CBOMCTBa, MpUMeHeHWe. KauecTBeHHast peakijusi Ha
HMOHbl aMMOHUSl. A30THasi KUC/IOTa, eé TosiyueHue, (pusnuyeckde U XUMHUUYECKUe
cBoiictBa (0OI[Me Kak TMpeACTaBUTeNsT Kjaacca KHCIOT U creruduueckue).
Vcrionb3oBaHWe HUTPATOB M COJied aMMOHMSI B KadyeCTBe MUHepaTbHBIX
yAobpeHuii. XuMuuecKoe 3arpsisHeHre OKPYyKarolliei cpefibl COeZIMHeHUsIMUA a30Ta
(KUCNOTHBIE [OXAW, 3arpsi3HeHWe BO3Ayxa, IOYBbI U BOJOEMOB). Docdop,
a/ioTporiHele MoAudukaimu (ocdopa, pusrueckre M XUMHUUYECKUe CBOMCTBA.
Oxkcup docdopa (V) u docdhopHas kucnora, Gprusmdyeckre 1 XUMUUeCcKre CBOMCTBA,
nosiyueHue. Vicronb3oBaHue pochaToB B KauecTBe MUHEPA/IbHBIX y100peHMiA.



OO1ass xapaktepuctydka 3mneMeHToB [VA-rpynmbl. Oco0€HHOCTH CTPOEHUs
aTOMOB,  XapaKTepHble  CTeleHW  OKUC/IeHUs.  YTI/Iepofl,  a/JIOTPOITHbIe
MoAubUKaliM, pacrlpocTpaHeHWe B TIpUpojie, (u3nueckve W XHMUUYeCKHe
cBoiicTtBa. Afcopbrmsi. KpyroBopot yriepoza B nipupojie. OKCHBI YIIepofa, X
(dbusrueckue U XUMHUYECKHEe CBOWMCTBA, [EeMCTBHE Ha >KUBbIE OPraHU3MBI,
ToJlyueHre W TIpUMeHeHHWe. JKOJoruueckre Ipo0/ieMbl, CBs3aHHBIE C OKCHZIOM
yrnepoaa (IV), rumorte3a T1/1006a7BbHOTO TIOTEIUIEHUSI K/IWMaTa, TTapHUKOBBIN
3¢ deKT. YronbHasi KUCI0TA U eé COoMU, UX (PUu3nueckre U XMMUUeCKHe CBOMCTBA,
nojiyueHre W TpuUMeHeHWe. KauecTBeHHass peakius Ha KapOOHAT-WOHBI.
Vcnonb30BaHre KapOOHATOB B OBITY, MeJUI[MHE, TTPOMBIIIZIEHHOCTH U CEeTbCKOM
XO3SIMCTBe.

[TepBoHaua/ibHBIE TIOHATHS 00 OPraHUUYECKHX BeIleCTBaX KaK O COeJUHEHUSIX
yriepoza (MeTaH, 3TaH, 3TUJIeH, alleTUIeH, 3TaHOJI, TVIULIEPUH, YKCyCHast KUC/I0Ta).
[TpupoaHble WCTOYHUKW YTIJIeBOAOPOAOB (yroib, NPUPOAHBbIA Ta3, HedTh),
MPOAYKThl UX TepepaboTku (OeH3uH), WX POb B OBITY U TPOMBIIIEHHOCTH.
[TonsiTvie 0 OMOJ/IOTHYECKH Ba)KHBIX BellleCTBaX: XKUpax, beskax, yrieBojax — U UX
poJii B JKA3HM uejioBeKa. MaTepuasbHOe €JWHCTBO OpraHUYecKux U
HeopraHu4yecKux coeIMHeHUM.

KpemHuii, ero ¢usnueckue ¥ XWUMHUUECKHE CBOMCTBa, TOJy4yeHUE U
npuMmeHeHue. CoeguHeHUs1 KpeMHUss B Tipupojie. OOiue TmipejcTaBieHUs 00
okcuzie kpemHus (IV) u kpemHueBolr kuciote. CUIMKaThl, UX UCI0J/Ib30BaHUE B
ObITY, B TPOMBIILIEHHOCTH. BajkHelllllie CTpOWTe/bHbIe MaTepuasbl: KepaMuKa,
CTEeK/0, 1leMeHT, 6eToH, >kene300eToH. ITpobGnembl 6Ge30MacHOr0 MCIOJL30BAHUS
CTPOUTEbHBIX MaTEPUAJIOB B NOBCEJHEBHOM YKU3HHU.

Xumuueckuil 3KcnepumeHm:

r3yueHre oOpa3i[0B HEOPraHUUeCKUX BeIIeCTB, CBOWCTB COJISTHOM KUCJIOTHI,
TpoBe/ieHre KaueCTBEeHHBIX peakllvii Ha XJIOPU/I-UOHBI U HaOmMro/ieHre TpU3HaKOB
MX TPOTeKaHWsl, OMbIThbl, OTpaXkaroiue (U3MUeCcKue U XHMUUeCKHhe CBOMCTBA
rajloreHoB M HUX COeJWHeHWM (BO3MOXXHO MCIIO/Ib30BaHUE BUeOMaTepUasoB),
O3HaKOMJIEHHe C oOpa3ljaMi XJOpH0B (TajJoreHU/IOB), O3HAKOMJIEHHE C
obpa3rjaMi  ceppl W €€  coeqUHEHUSMH  (BO3MOXKHO  HCIIO/Ib30BaHHE
BU/IeOMaTepHasioB), Hab/roZieHre mpoiiecca oOyT/IMBaHUs caxapa I0f, AelCTBUeM
KOHLIEHTPUPDOBAaHHOM CEPHOM  KHUCJOThbl, W3y4yeHHWe XHWMHWYECKUX CBOMCTB
pa30aB/IeHHOM CepHOM KHC/IOThI, TTPOBe/leHHe KaueCTBeHHOW peakI[uu Ha Cy/bdaT-
VWOH U Hab/o/ieHre TMpH3HaKa eé TIPOTeKaHHs, O3HaKoMJieHHe C (H3NueCKUMU
CBOMCTBaMHU a3oTa, ¢dochopa U UX COelUHEHUU (BO3MOKHO WUCIIO/Ib30BaHUE
BUJleOMaTepuasioB), obpa3ijaMu a30THBIX U (HOCHOPHBIX yA0OpeHul, MoayyeHue,
cobupaHve, paclio3HaBaHHWe U U3y4YeHWe CBOWCTB aMMHUakKa, IIpOBeJleHue
KaueCTBeHHbIX peaklii Ha MOH aMMOHUSI U PocdaT-uoH U U3ydeHUe NMPU3HAKOB
HX TMPOTeKaHUsl, B3aUMO/IeMCTBHE KOHL[EHTPUPOBAaHHOW a30THOU KHCJ/IOTHI C MeIbI0
(BO3MO>XXHO WCI0/Ib30BaHWe  BHUleOMaTepuasioB), v3yueHue Mozesien
KPUCTA/UTMUeCKUX DeIIETOK anaMasa, rpadura, dysuiepeHa, O3HaKOMJIEHHE C
TIpPOL[eCCOM aZicopOLM  PAaCTBOPEHHBIX BeIeCTB AaKTUBUPOBAaHHBIM YTEM U



yCTPOMCTBOM MPOTHUBOrasa, MoayuyeHue, coOvpaHue, pacrio3HaBaHUe U H3yuyeHUe
CBOMCTB YIJIEKHC/IOTO Ta3a, MpoBe/leHre KaueCTBeHHbIX peakKlMi Ha KapOoHaT u
CU/IMKAT-UOHbl W H3yueHWe TPU3HAKOB HX TIPOTEKaHWsl, O3HAaKOMJIeHue C
MPOAYKI[Med CUJIMKAaTHOM TMPOMBIIIJIEHHOCTH, PpellleHue 3KCIeprMeHTalbHbIX
3a/1au 110 TeMe «Ba)kHel1IMe HeMeTaslJIbl U UX COeTUHEHUS».

MeTan/ibl 4 MX COeiNHeHMS

OO011jasi XapaKTepUCTHKAa XUMHUECKUX 3/IEMEHTOB — MeTasVIOB Ha OCHOBAHUU
ux nonoxeHusi B Ilepuoguueckoi cucTteMe XUMUYeCKUX 3yemeHTOB [. W.
MeHienneeBa U cTpoeHusi aToMoB. CTpoeHMe MeTa/yioB. MeTa/inueckasi CBsSi3b U
MeTa//TMyecKasi  KpUCTa/uIMuecKass  pelléTka.  JJIeKTPOXUMHUYeCKUM  psf
HaTpsbKeHH MeTasiioB. Pu3nuecKre U XUMUUeCcKre CBoWCTBa MeTayioB. OO1me
criocobbl  TIO/TydeHUss MeTasiioB. IIoHATHE O KOPPO3WM MeTasyIOB, OCHOBHBIE
criocobbl 3amMThl UX OT Koppo3uu. CriaBel (CTasib, UYTyH, AFOPaTFOMUHUM,
OpoH3a) 1 X MpUMeHeHre B OBITY U ITPOMBIIILJIEHHOCTH.

[IleniouHble MeTasuibl: TIO/I0KeHWe B [leprognueckon CUCTEMe XUMHUYECKUX
sneMmeHTOB [I. V1. MeHpeneeBa, cTpoeHHe MX aTOMOB, HaxOK[IeHUe B MPUPOZe.
du3nuecKre U XMMHAUYeCKHe CBOUCTBA (Ha mpuMepe HaTtpus U Kanusi). OKCUIbl U
TUAPOKCUAbI HATpUsi M Kanus. [IpuMeHeHWe IIIeIOYHBIX METa/lIOB U MX
coeIMHeHUH.

[IlenoyHO3eMeNbHBIE MeTa/UIbl MarHUM U KajJbLMW: TIOJIOKEHWEe B
[Teproiniueckor cUcTeMe XMMHYECKUX 3yiemeHTOB [. V. MeHzeneeBa, cTpoeHue
MX aTOMOB, HaxOXJeHue B rpupoge. dusnueckue ¥ XuMAUYeCKre CBOKMCTBA MarHus
U Kanbliusa. BaxHelilive coeJuHeHUs] Kaiblusg (OKCHUZA, THJPOKCH[, COJM).
JKécTKOoCTb BOJIbI U CTIOCOOBI €€ yCTpaHeHHsl.

AnroMuyHUN: To/i0KeHWe B [lepruoanueckor cucTeMe XUMHUUYECKUX 3/1eMEeHTOB
. N. MenpeneeBa, CTpoeHUe aTtoma, Haxox[eHue B Tipupofe. Pusuueckue u
XMMHUeCKre CBOWCTBa amtOMUHUA. AM(pOTepHbIe CBOMCTBA OKCHZA U TUIPOKCU/IA
aTFOMUHMUSL.

Kene3zo: nonoxeHve B [leproauyeckor cucTeMe XMMUUECKHX 3/1eMeHTOB /.
N. MeHgeneeBa, CTpoeHHWe aTOMa, HaxoXJeHuWe B mpupofe. dusnueckue u
XUMHUeCKre CBOKCTBa »ese3a. OKCU/bI, TUIPOKCU/IBI U cou keste3a (I1) v xkene3a
(IIT), ux cocraB, CBOMCTBA U MOTyUYEeHHE.

Xumuueckuti IKcnepumeHm:

O3HaKOMJIeHHe C o0pa3ljaMi MeTa/uVIOB W CIUVIaBOB, MX (H3UUECKUMU
CBOMCTBaMH, M3y4YyeHHe pe3yJbTaTOB KOPPO3WHM  MeTa//IOB  (BO3MOJKHO
HCIIO/Tb30BaHNe BHIeOMaTepranoB), 0coOeHHOCTell B3aUMOJEMCTBHSI OKCH/A
KanblUsl W HaTpusi C BOAOU (BO3MOXXHO MCII0/Ib30BaHME BHeOMaTepuasoB),
WCCJIe[JOBaHUE CBOMCTB KECTKOW BOJBI, TIPOLIeCCa TOPEHHUs ’Kejle3a B KUCJIOpoJe
(BO3MOKHO  WCMOJIb30BaHWE  BHUJleOMAaTepyuasnioB), TMPU3HAKOB  MPOTEKAHUS
KauyeCTBEHHBIX PeaklWi Ha WOHBbI: MarHusi, KaabLus, aJlOMUAHUS, LIUHKA, >Kese3a
(I1) u xene3a (III), megu (II), HabmrOZEHME W OTTHCAHKE TIPOL[ECCOB OKPAIIMBAHUS
IJlaMeHW HWOHaMU HaTpusi, Kaausi W Kaablus (BO3MOXHO WCIIO/b30BaHUe
BU/leOMaTepUasioB), UCCeloBaHe aM(OTEePHBIX CBOWCTB T'U/IPOKCUA aTFOMUHUS



Y TUJPOKCH/IA LIUHKA, pellleHre SKCIepUMeHTa/lbHBIX 3aZiau 1o TeMe «BaxHeliime
MeTasl/ibl U UX COeJUHEHUSI».

XuMHSA U OKpYKawlnas cpeaa

BeljectBa ¥ Marepuasbl B TIOBCEJHEBHOM >XM3HM uesioBeka. be3omacHoe
WCTIONIb30BaHKE BeI[eCTB M XMMUUYECKUX peakijuii B ObiTy. [lepBas momolsb rpu
XUMHUUECKUX 0)KOTax U OTpaB/eHUsIX.

XuMuUeckoe 3arpsisHeHHe OKpYsKarolleil cpefbl (TpefesibHasi AOMyCTAMast
KOHL|eHTpaLusi BellecTs, Aanee — [11K). Posib xuMUM B pellieHUH 5KOJ0TUYeCKUX
npobJiem.

XumuuecKuii 3KcnepumeHm:

n3yueHue oOpasl[OB MaTepuasnoB (CTeK/O, CIUIaBbl MeTasljioB, TMOJUMepHbIe
MaTepHraJbl).

MedicnpeomemHble cesi3u

Peanu3aiiusi MeXrpeJMeTHbIX CBsi3eli TMPU M3yueHUM XUMUU B 9 Kiacce
OCYLLeCTB/ISIETCSI Uepe3 HCMO/b30BaHHWE KakK OOIIMX ecTeCTBeHHO-Hay4YHbIX
TIOHSATHUH, TaK Y TOHSATUM, SIB/SIOIIMXCS CUCTEMHBIMU [IJi1 OT/Je/IbHBIX MpeIMeTOB
ecTeCTBeHHO-HayUHOT0 L{UK/Ia.

OOm1e ecTeCTBeHHO-HayuHble TOHSTHS: HayuHbId (akKT, TUIMOTEe3a, 3aKOH,
TeOpUsl, aHaau3, CUHTe3, KjaaccuduKalys, T[epUoAUYHOCTb, Hab/rofeHue,
5KCTIepUMEHT, MO/Je/IMpOBaHue, H3MepeHHe, MOJesib, SB/ieHue, TapHUKOBBIN
3¢ deKT, TeXHOIOTHs, MaTepUaJlbl.

du3nka: Marepusi, aToM, 3/eKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWJ,
W30TOIbI, pPaJUOaKTUBHOCTb, MOJIEKYy/a, 3JeKTPUUeCKWW 3apsi[, TPOBOJHUKH,
MOJIyTIPOBO/ITHUKY, ~ JU3/IEKTPUKH, (OTO3/IeMEHT, BeIecTBO, Telo, OO0bEM,
arperaTHoe COCTOSIHUe Bell|eCTBa, r'a3, paCTBOP, PACTBOPUMOCTh, KPUCTA/IMUecKast
pelléTKa, CryiaBbl, (U3UUecKde BeUUWHbI, eJWHHULbI HW3MepeHUsi, KOCMHUYecKoe
MIPOCTPAHCTBO, MJIaHeThl, 3BE3/1bl, CoJTHIIe.

Buosnorusi: ¢oTocuHTe3, AbixaHWe, Guocdepa, 3KOCHCTEMa, MUHEPAIbHbIE
yn00peHusi, MUKPO3/IeMeHThI, MaKpPO3JIeMeHThI, TUTaTe/IbHbIe Bell[eCTBa.

leorpadgms: armocepa, rugpocdepa, MHUHepaabl, TOPHbIE TOPOABI,
T0Jie3Hble UCKOTIaeMble, TOTI/IMBO, BOJHbIE PECYDCHI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUSA IIPOI'PAMMBI IIO
XMW HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IbTATBHI

JINuHOCTHBIE pe3y/bTaThl OCBOEHHS TIPOrPaMMbI OCHOBHOTO OOIIIero
o0Opa3oBaHUsI AOCTUTAIOTCS B XoZe oOyueHHs XUMUWA B eJUHCTBE y4eOHOU U
BOCIIUTaTeTbHOU JIesiTe/TbHOCTU B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUUCKHUMU
COLIMOKY/IbTYPHBIMU UM IYXOBHO-HPaBCTBEHHbIMU LI€HHOCTSIMU, TIPUHSTHIMU B
o0IecTBe TMpaBWaMM W HODMAaMM TIOBeJeHWs] W CIOCOOCTBYIOT Tipoljeccam
CaMOTI03HaHUsI, CAMOPA3BUTHS U COIMA/IM3aLM 00yJaroIrXCsl.

JINUHOCTHBIE  pe3y/bTaTbl  OTPA)KAlOT  TOTOBHOCTb  OOYyUaroL[UXCS
DYKOBO/ICTBOBATbCSI CUCTEMOM TIO3WTHMBHBIX LIEHHOCTHBIX OpWEHTalUi U
pacilipeHre OnbITa JesiTe/lbHOCTU Ha eé OCHOBE, B TOM YMCJIe B UaCTH:

1) naTproTUYECKOr0 BOCITUTAHUA:

LIEHHOCTHOT'O OTHOILIEHUS K OTeYeCTBEHHOMY KY/JIbTYPHOMY, HCTOPUUECKOMY
¥ Hay4yHOMYy Hac/je[ul0, TOHUMaHWsl 3HAueHWs XMMUUeCKOW HayKu B >KU3HU
COBpeMeHHOro 00I1[eCcTBa, CIIOCOOHOCTH B/a/leTh AOCTOBEPHOW HHGbOpMaIuen o
repefioBbIX TOCTW>KEHUSIX W OTKPBITHAX MHPOBOM M OTeUeCTBEHHOW XHUMUU,
3aMHTEepPeCOBAHHOCTH B HAayUHBIX 3HAHUSIX 00 YCTPOMCTBe MUPa U 00111eCTBa;

2) rPaXkJaHCKOT0 BOCITUTAHUSA:

Mpe/iCTaB/eHUs O COLMA/JIbHBIX HOpMax U TIpaBWIaX MeX/IUUHOCTHBIX
OTHOITIEHUM B KOJUIEKTHMBe, KOMMYHUKAaTUBHON KOMIIETEHTHOCTU B OOII[eCTBEHHO
MoJie3HOW,  yueOHOMCC/IeZIoBaTeIbCKOM,  TBOPUECKOM W JAPYrMX  BHjax
JesiTeIbHOCTH, TOTOBHOCTA K pa3HOOOpa3HOW COBMECTHOW JesTelbHOCTA TIpH
BBLITIOJTHEHUM y4eOHBIX, TIO3HABATe/NbHBIX 3a/jad, BBLITIOJHEHUM XUMHUUEeCKUX
9KCTIEPUMEHTOB, CO3/IaHWM YUeOHBIX TTPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHUMaHHUIO
¥ B3aMMOITIOMOIIM B TIpollecce 3TOM yueOHOW [ieATebHOCTH, T'OTOBHOCTU
OlleHUBaTh CBOEé TIOBeJileHWe U TIOCTYNKW CBOWMX TOBapuilled C TO3UIUU
HPaBCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOC/e/ICTBUM MOCTYIKOB;

3) e HHOCTH HAYYHOT0 MO3HAaHUA:

MHPOBO33peHUYeCcKre Tpe/ICTaB/eHHsI O BellleCTBe M XMMUUeCKOW peakiluy,
COOTBETCTBYIOLLME COBPEMEHHOMY YDOBHIO pa3BUTHSI HAayKHM U COCTaBJISIOIIME
OCHOBY /il TIOHUMaHUsI CYII[HOCTA HAayYHOW KapTWHBI MHpa, MpefcTaB/eHusi 00
OCHOBHBIX 3aKOHOMEDHOCTSIX DPAa3BUTUSI TMPUPO/bI, B3aUMOCBSI3IX 4YeJiOBeKa C
MPUPOJHOU CPeJIor, O POJIM XMMHU B TI03HAHUM 3THUX 3aKOHOMEPHOCTEH;

ro3HaBaTe/ibHble MOTHBBI, HallpaB/ieHHbIEe Ha MOJyuyeHHWe HOBBIX 3HAHUM IO
XUMUH, HeoOxoaumble Ay OObsICHEHHSI HaOMoZaeMbIX ITPOLIECCOB U SIBJIEHUM,
ro3HaBaTe/IbHOM, WH(MOOPMAllMOHHOW M UWTaTe/IbCKOM Ky/lbTypbl, B TOM YUCJIe
HaBbIKOB CaMOCTOsITe/IbHOM paboTbl € y4eOHBIMU TeKCTaMH, CITPAaBOYHOM
JIUTEPaTypOd, [JOCTYMHbIMA TEXHUUYECKUMHM CpeACTBaMU HMH(POPMAaLIMOHHBIX
TeXHOJIOTUI;

vHTepeCc K O0OyyeHMIO W TI03HAHHWIO, JH0003HATeTbHOCTh, TOTOBHOCTb U
crocobHOCTh K caMoo0Opa3oBaHMIO, TIPOEKTHOM U MCC/Ie[[0OBaTeNbCKOMN



JesiTeIbHOCTH, K OCO3HAHHOMY BBIOOpDY HaripaB/IeHHOCTH U YPOBHsI 0OydeHUsi B
Jla/ibHelIIIeM;

4) ¢popMupoBaHus Ky/JIbTypPhI 340POBbS:

OCO3HAaHHE IIeHHOCTH JKWU3HW, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3[JOpPOBbIO, YCTAHOBKM Ha 37I0POBbIMi 00pa3 >KW3HMU, OCO3HAHWE TIOC/IeACTBUM U
HETIpUSTHE BPeJHBIX TIPUBbIUEK (YIIOTpeOIeHUs a/IkoroJisi, HApPKOTHUKOB, KYPeHHS),
HeoOX0UMOCTH COOMO/IeHrsT TpaBU  0e30macHOCTH Tpu obpaiieHud  C
XUMHUECKUMU BeIl[eCTBaMH B OBITY U peanbHOM >KU3HY;

5) TPYAOBOr'0 BOCIIUTAHUS:

VHTepeC K MPaKTUUeCKOMY M3yUeHHI0 MpoQeccuil U Tpyia pa3MuHOro poja,
yBa)KeHWe K TPyJy M pe3yibTaTaM TpPYZOBOH JesTe/JbHOCTA, B TOM UHC/Ie Ha
OCHOBe TIPUMEHEeHMs TIPeJIMETHBIX 3HAaHWM 110 XWUMHH, OCO3HAHHBLIM BBIOOD
VHAVBUYabHON TPaeKTOPUH TPOJ0/IKeHHUsT 00pa30BaHusl C YUETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIeCTBEHHBIX HHTEPECOB U TIOTPeOHOCTEeH,
yCTeITHOM npodeCcCHOHaMbHOM AesiTeTbHOCTA W Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB aZlalITUPOBATLCS B TTPO(eCcCHOoHaIbHOM Ccpefie;

6) 3K0/I0rMUecKoro BOCIUTAHHA:

9KOJIOTUYECKH Iiejieco00pa3Hoe OTHOIIeHWe K TIpUpOZie KAk WMCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBe eé CyIlleCTBOBaHUsI, IOHUMaHHe LIeHHOCTU 3/10POBOTO U
6e3omacHoro obpas3a >KM3HH, OTBETCTBEHHOE OTHOIIeHHWe K COOCTBEHHOMY
¢bu3MUecKOMy M TICUXWYeCKOMY 370pPOBbIO, OCO3HaHHe LIeHHOCTU COO/I0/IeHus
ripaBu/I 6€30MacHOT0 ToBe/leHus TIpy paboTe C BelljeCTBaMU, a TakKKe B CUTYyal[usiX,
yTPOJKaIOIIUX 3/[0POBBIO U XKU3HU JIt0/Iel;

CHIOCOOHOCTH TIPUMEHSITh 3HAHMS, TTOTyYaeMble MpU WU3yUYeHUHd XWUMWH, IS
pelleHus 3a/iau, CBA3aHHbIX C OKpY>Karoll[eld TIPUPO/IHOM CPe/loH, /1Jisl TIOBbIIIeHHS
YPOBHSI  9KOJIOTMUECKOW  KYJbTYPbl, OCO3HaHWs TJI00a/JbHOTO  XapakTepa
9KOJIOTUUECKUX TIpo0/ieM W TyTeld WX peIlleHust TOCPeJCTBOM METOZOB XHWMUH,
9KO0JIOTUUECKOTO MBIIIIEHNs], YMEHHUsS] PYKOBO/ICTBOBATLCSI M B T03HaBaTe/IbHOM,
KOMMYHHKATUBHOM 1 COLIMATbHOM TTPAKTHKE.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MeTanpe[MeTHBIX pe3y/bTaTOB BBLIAEISIOT 3HAUMMbIE IS
dbopMHpOBaHUs MUPOBO33DeHUsT OOlljeHayuHble TIOHATHS (3aKOH, Teopwus,
TIPUHLIUTL, TUTTOTe3a, (aKT, CUCTeMa, TIPOIecC, SKCIIEPUMEHT U ApPYyToe.), KOTOophle
WCTIO/Ib3YIOTCSI B €CTeCTBEeHHO-HAyUHBIX YueOHBIX TIpefMeTax U TIO3BOJIIOT Ha
OCHOBE 3HaHWI U3 3THUX NpeAMeTOB ()OPMUPOBATH Mpe/CTaB/leHUe O LeJI0CTHOM
HayuyHOW KapTHHe MUpa, ¥ YHHBepca/ibHble yueOHbIe AeiicTBUs (TI03HaBaTe/bHEbIe,
KOMMYHHUKaTUBHbBIE, peTy/ISTUBHBIE), KOTOphble oOecTieurBarOT (HOpMUPOBaHMe
TOTOBHOCTH K CaMOCTOSITe/TbHOMY TJIaHMPOBAHWIO W OCYIIIeCTB/IEHHIO yueOHOM
JesiTeIbHOCTH.

ITo3HaBaTe/IbHBIE YHHBePCA/IbHbIE yueOHbIe /JeHCTBHUS

Ba3oBbie loruyeckue JAeiCTBHs:

yMeHUsI MCMO/b30BaTh TIPUEMBI JIOTMUECKOTO MBIILJIEHUs] TIPU OCBOEHUU
3HAHWMU: pacKpbIBaTh CMBIC/I XMMHUECKUX TOHSITUM (BbIJE/NATh UX XapaKTepHbie



MPU3HAKK, yCTaHaB/IMBaTh B3aUMOCBSI3b C JPYTMMU TOHSTHSIMH), WUCIO/Ib30BaTh
TIOHSITHUS /IJ1s1 00BSICHEeHHUS OT/le/TbHBIX (DaKTOB U sIBJIEHWM, BLIOMpaTh OCHOBAHUS U
KpUTepUH /151 KnacCUbUKAIIMM XUMUYECKUX BeIeCTB U XMMHYECKUX peaKIi,
yCTaHaB/IUBaTh TPUUMHHO-C/IeZICTBEHHBIE CBSI3M MEXAY OO0beKTaMu W3yueHus,
CTPOUTH JIOTUYECKUe pacCyaeHus (MHAYKTUBHbIE, le/lyKTUBHbIe, 110 aHA/IOTHN),
JleniaTh BBIBO/IbI U 3aK/TFOUEHHUS;

yMeHUe TpUMEeHSTh B TIpollecce TIO3HAHUSI TIOHSATUSL (TIpeJMeTHble U
MeTaripeiIMeTHbIe), CHMBO/IMUYeCcKre (3HaKOBbIe) MO/Ie/TH, UCTI0/Ib3yeMble B XUMUH,
1peoOpa30BbLIBaTh MIMPOKO TIPUMEHsIeMble B XUMHUH MO/ie/IbHbIe Mpe/iCTaB/IeHUs —
XUMUUECKUM 3HaK (CUMBOJ 3JieMeHTa), Xumuyeckas (opMysa M ypaBHEHHe
XUMHUUECKON peakIuu — MpHY PellleHuH yueOHO-TI03HaBaTe/IbHBIX 3a7jau, C YUETOM
3TUX MO/Ie/IbHBIX TPe/[CTaB/eHUl BBISB/ISTh W XapaKTepU30BaTb CYll[eCTBEHHbIe
TIPU3HAKH U3yUaeMbIX 00bEKTOB — XUMUUECKUX BeI[eCTB U XUMUUECKUX PeaKI|vi,
BLISIB/IATH ~ OOIie  3aKOHOMEPHOCTH, IIPUUHWHHO-CIe/ICTBEHHbIe CBSI3U U
TPOTUBOPEYMSI B M3yUYaeMbIX TPOLieccax v siBJIeHUSIX.

Bba3oBble uccieoBaTe/IbCKIe AeliICTBUS:

yMeHHe HCI0/b30BaTh MOCTaB/IeHHbIE BOIPOChI B KaueCTBe WHCTPyMEHTa
MO3HaHWS, a TaKKe B KauyeCcTBe OCHOBBI [jisi (hOPMUDOBaHWs THUIIOTE3bI IO
TpOBepPKe NMPaBUIbHOCTH BbICKA3bIBAEMBIX CY>K/I€HU;

nprobpeTeHre OMbITa IO TUIAHUPOBAHHIO, OPTaHM3ALUd U TIPOBE/IeHHI0
yueHHYeCKMX 9SKCIIepUMEeHTOB, yMeHHWe HaOmoAaTh 3a XOJOM Tpoljecca,
CaMOCTOSITeJTbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMyaupoBaTh 0000IeHUs 1
BBIBO/IbI TI0 pe3yJ/ibTaTaM MPOBEeAEHHOr0 OMbITa, UCC/IeJOBAaHKsI, COCTAB/IATh OTUET
0 TIpo/ieJlaHHOM pabore.

Pabora ¢ uadopmanmeii:

yMeHHe BbIOWpaTh, aHA/JIM3UPOBAThb W WHTEPHPeTUPOBaTh WHGMOPMAIUIO
pa3MUHbIX BUJOB U (OPM Mpe/CcTaB/leHus], TI0/IydaeMyl0 U3 pa3HbIX UCTOUYHHUKOB
(HayuyHO-TIOMYJIipHasi UTepaTypa XWUMHUYECKOTO CO/iep)KaHusl, CIIPABOUHBIE
rocobusi, pecypckl MHTepHeTa), KPUTHUECKHW OlIEHWBAaTh IIPOTHBOPEUMBYIO U
HeJJ0CTOBEPHYIO MH(OPMaLHIO;

yMeHHe TIPUMEHSITh pa3/MyHble MEeTO/bl M 3allpochl MpH TIOWCKe U 0TOOpe
vHGbOpMallid U COOTBETCTBYIOIIUX [aHHBIX, HEOOXOJUMBIX i BBITOJHEHHS
yueOHBIX U TI03HABATe/bHBIX 3ajiau OTpe/ie/IEHHOTO THIIa, MpHoOpeTeHNe OIbITa B
00/MacTd  WCMONB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX — TeXHOJIOTHH,
OBJIaJleHre KYJIbTYypOi aKTUBHOT'O MCTI0/Ib30BaHUS PA3/IMUHbIX TTOUCKOBBIX CHUCTEM,
CaMOCTOSITe/TEHO BbIOMpaTh ONTUMAJIBEHYIO (hOpMY MpezicTaB/ieHuss HHPOpMaruu 1
WUTIOCTPUPOBATh pelllaeMble 33/lauM  HeC/IOKHBIMU CXeMaMH, JAuarpaMMaMu,
apyrumu opmamu rpadyKy ¥ MX KOMOUHALIUSIMU;

yMeHWe WCI0/Ib30BaTh MW aHA/JWM3UpOBaThb B Tipollecce yueOHOW W
WCC/Iel0BaTe/IbCKOU [1eATeTbHOCTU UH(POPMALIUI0 O BJ/IMSIHUU TPOMBILIIEHHOCTH,
CeIbCKOr0 XO35IMCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKpY»Karolled MNPUPOJIHOU
cpe[ibl.

KoMMyHUKaTHBHbIE YHUBePCa/TbHbIe YueOHbIe JeiCTBHUSA:



yMeHUs 3ajJlaBaThb BOIpPOCHI (B XOJe Auasora U (WIK) JUCKYCCUHU) TIO
cyliecTBy  oOcykgaemoil  Tembl, (OPMYJHUPOBAaTb CBOU  TIpeJJI0OKeHUs
OTHOCHUTEHHO BBITIO/THEHUSI TIPe/I/I0’KeHHOH 3a/jauu;

yMeHUsI  TIPeJICTaB/sATL  TOJiydeHHble  pe3y/bTaThbl  I103HaBaTe/JbHOMU
JlesITeTbHOCTM B YCTHBIX U TIMCbMEHHBIX TeKCTaX; /e/aTb Tpe3eHTal[1io
pe3y/bTaTOB BBITIOJHEHUS XUMUUECKOr0 KCIrepuMeHTa (71abopaTOpHOTO OIbITa,
nabopaTopHOi paboThI 1O UCC/IeJOBAHUIO CBOMCTB BeIlleCTB, yueOHOTr0 TIPOeKTa);

yMeHHUs] y4eOHOTO COTPYZHHMUECTBA CO CBEPCTHUMKAMH B COBMECTHOM
MO3HaBaTe/IbHOM W MCC/Ie/loBaTelbCKOW  JIesiTelbHOCTA —~ TIPU  pellleHrur
BO3HUKAIOIUX TpobseM Ha OCHOBe ydéra OOIIMX WHTEPeCOB U COTJIaCOBaHUS
no3uiuii (06CcyxaeHrss, 0OMeH MHEHHSIMH, «MO3TOBbIe IITYPMbI», KOOPAWHALIWS
COBMECTHBIX [JI€MCTBUM, OMpefie/ieHe KpUTEepUeB MO0 OLeHKe KadecTBa
BLITIOJTHEHHOM PabOTHI U IpyTHe).

PerynAaTHBHBbIE YHUBepPCa/IbHbIE yUeOHbIe efCTBHS:

yMeHHe CaMOCTOSITe/IbHO OMpeJensaTh Le/U [esTe/IbHOCTH, TJIaHUPOBATh,
OCYIIIeCTB/ISITh, KOHTPOMPOBAaTh W TMPHU HEOOXOAWMOCTU KOPPEKTHPOBAThb CBOIO
JlesITe/TbHOCTh, BBIOMpPaTh Hanbosee 3¢ heKTUBHBIE CITOCOOBI pelleHust YUeOHBIX U
MO3HaBaTe/IbHbIX 3ajady, CaMOCTOSITe/IbHO COCTaB/sITb WM KOPPEKTUPOBAaThb
Mpe/IJIOKeHHbIM alrOPUTM  JeWCTBUM TIPM BBINOJHEHUU 33/laHUKA C  YUYETOM
MoJIyueHHs] HOBbIX 3HaHUNM 00 M3yuaeMbIX OObeKTaxX — BeIlecTBaxX W peaki[usix,
OLIeHMBaTb COOTBETCTBUE TOJIyYEHHOTO pe3yJsbTaTa 3asiBJIeHHOM Lie/iv, YMeHHe
WCII0/Ib30BaTh Y aHAIM3MPOBaTh KOHTEKCTHI, Mpe/jlaraeMble B YCJIOBUU 3a/JaHHUM.

INMPEAMETHBIE PE3YJ/IBTATBI

B cocraBe TipeiMeTHBIX pe3yJbTaTOB I[I0 OCBOEHHIO 00s3aTelbHOro
cofiep)KaHusi, yCTaHOBJIEHHOTO JaHHOW dezepanbHON paboueii MporpamMmon,
BBIZIEJIIIOT: OCBOEHHbIE OOYUaloIUMHCS Hay4yHble 3HAHHS, YMEHUS U CIIOCOOBI
JeucTBuM, crenuduueckre Iy MpeAMETHON obmactu  «XUMHS», BUBI
JleITeTbHOCTM  TI0  TIOJlyUeHWIO HOBOTO  3HaHWS, €ero HWHTepIipeTaluy,
1peoOpa30BaHMIO ¥ TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX ¥ HOBBIX CUTYaI[UsX.

K koHily obyueHus B 8 Kjiacce rnpeZiMeTHbIe pe3y/ibTaThl Ha 0a30BOM YPOBHe
JOJDKHBI OTpaXkaThb C(hOPMUPOBAHHOCTH ¥ 00yYarOIUXCsl YMEHHI:
pacKpbiBaTh CMbIC/I OCHOBHBIX XWMWUUECKMX TIOHSITUH: aTOM, MOJeKy/a,
XUMUUECKUW 3/IeMEHT, TIPOCTOe BelecTBO, CJOXKHOe BelecTBO, CMeCh
(ogHOpOgHAasT W HeOJHOPOZHasi), Ba/IeHTHOCTb, OTHOCHTe/IbHasi aTOMHash U
MOJIEKyJ/ISIpHasi Macca, KOJIMUeCcTBO BelleCcTBa, MOJb, MOJISIpHasi Macca, MaccoBast
JI0JIs1 XUMUUeCKOT0 3/IeMeHTa B COe/IMHeHUH, MOJISIPDHBIN 00BEM, OKCH/J], KUC/IOTa,
OCHOBaHWUe, COJib, 3JIEKTPOOTPHULIATE/IbHOCTh, CTeleHb OKWUC/IeHUsl, XUMUUecKas
peaklys, KJ1acCU(pUKalLs peakiuii: peaklid COeMHEHUs], peakl[Uuy Pa3/ioyKeHusl,
peaki[uu 3aMelrieHus], peakiid oOMeHa, 3K30- W JHA0TepMUYeCcKHe peaKIuH,
TeryioBol 3(PdeKT peaklyM, SiAPO aTOMa, 3J1eKTPOHHBLIM CJOM aTOMa, aTOMHasl
opbutanb, paAguyCc aToMa, XHMHYecKasi CBsi3b, TIOJIIPHAsi U HeToJisspHast
KOBaJIeHTHasi CBSi3b, MOHHAs CBsI3b, UOH, KATUOH, aHUOH, PaCTBOP, MaccoBasi J0Jisi
BellleCcTBa (TIPOLIEHTHAas KOHLIEHTPALYsi) B paCTBOPE;



W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX TTOHSITUM U IPUMEHSTD 3TH
TIOHSITHSI TIPU OTIMCAHUU BellleCTB U UX TIPeBpallleHU;

WCII0/Ib30BaTh XWMHWYECKYI0 CHMBOJIUKY JJjIs COCTaB/ieHUsi (DOpMy/ BellleCcTB U
ypaBHEHUN XUMUYECKUX peaKIuy;

OTIpe/ie/IiTh BaJIEeHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHBIX COeIMHEHUSIX, CTETIEHb
OKHCJIEHUSI 3JIEMEHTOB B OMHAPHBIX COeJWHEHUSX, NMPHUHAIJIEXXHOCTh BeIeCTB K
orpe/ie/IEHHOMY KJacCy COeJVMHeHWH 1o (opMyram, BUJ, XUMHUYECKOU CBS3U
(KoBajsleHTHasi U MIOHHAsl) B HeOPraHUYeCKUX COeIMHEeHUSIX;

packpbiBaTb  cMmbici  [lepuoguueckoro  3akoHa [. UW.  MeHpeneeBa:
[IeMOHCTPUPOBaTh  MOHUMaHWE  TEepUOJUYECKOW  3aBUCUMOCTHM  CBOWMCTB
XUMHUECKUX 3/IEeMEHTOB OT UX ToJiokeHus B [leproguueckoit cucTteme, 3aKOHOB
COXpaHeHWs1 MacChl BelleCTB, TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHus1, 3aKoHa ABOrazpo;

OTMCBHIBaTh U XapaKTepu30BaTh TabmuuHyio ¢opmy [leproguueckoi CUCTeMbI
XUMUYECKHX 37IeMEHTOB: pa3/nyaTh MOHITUS «TJlaBHasi MoArpymnmna (A-rpymnma)» u
«miobounas mogrpynma (b-rpymma)», Manbie ¥ 0GoJbIMe TI€PUOZbI, COOTHOCHUTH
o003HaueHHsi, KOTOpble WMelOTcss B Tabmuie «[lepuogudeckass cucremMa
XUMHUYeckux 3jieMeHTOB [I. V. MeHgesieeBa» C UKWC/IOBBIMUA XapaKTepPUCTUKaMU
CTPOEHUsI aTOMOB XMMHUECKUX 3/IeMeHTOB (CocTaB W 3apsij s4pa, oOllijee UMCIIO
3JIEKTPOHOB U pacrpejeieHre UX 10 3J1eKTPOHHBIM CJI0SIM);

K/IaCCU(PULIMPOBAaTh ~ XUMHUYECKHWe  5/IeMeHTbl, HeOpraHhueckue BellecTBa,
XUMUYeCKHe peakLvu (10 YMCIy M COCTaBy YUaCTBYIOLMX B peaKLUU BeIeCTB, MO
TeryioBoMy 3¢ deKTy);

XapakTepu30BaTh (OMHUChIBATh) 00IIMe XUMUUeCKHe CBOMCTBA BeIl[eCTB pa3/IMUHbIX
K/IaCCOB, TIOATBepXKZasi OINuWCaHWe T[pUMepaMu MOJIeKYJ/ISIPHbIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMHUUECKUX peaKI|uii;

MPOTrHO3MPOBAaTh CBOMCTBA BELeCTB B 3aBUCHMOCTH OT UX KaUeCTBEHHOI'0 COCTaBa,
BO3MOJKHOCTH MPOTEKAHUSI XUMUUECKUX TIpeBpallleHU B pa3/IMuHbIX YCIOBUSIX;
BBIUUC/ISAITb OTHOCUTE/IbHYHO MOJIEKYJIIPDHYI0 M MOJISIDHYKO MaccChl BelleCTB,
MacCOBYHO [IOJIF0 XMMHUYECKOro 3jieMeHTa mo (opmyJsie COeJVHEeHHs, MaCCOBYIO
JIOJIF0 BellleCTBa B pacTBOpe, MPOBOJAWUTH PACUETHI MO yPaBHEHUID XWUMHUYECKOU

peakiuy;
TIPUMEHSITb OCHOBHBIE OIepaljiil MBICIUTeTbHOW JIeSTe/IbHOCTU — aHa/lu3 U
CUHTe3, CpaBHeHHe, 000011eHre, CHCTeMaTU3allHio0, KIaCCU(MHUKAIHIO, BhISB/IEHHE
TIPUUMHHO-C/IeICTBEHHBIX CBSI3€li — /11 W3y4YeHUs CBOWCTB BeIeCTB U

XUMHUUECKUX peaki[iii, eCTeCTBeHHO-HayuHble MeTObl TI03HaHus — HabrozeHue,
v3MepeHre, MOJe/TMpOBaHue, SKCIePUMEHT (pealbHbIM U MBICJIEHHBIN );

C/iefloBaTh TpaBWaM TI0/Ib30BaHUS XWMHUUECKOW TIOCy/Ioi U J1labopaTOpHbIM
obopy/ioBaHKEM, a TakK)Ke MpaBuIaM obOpailleHus C BelljeCTBaMU B COOTBETCTBUU C
VHCTPYKUMSMUA 110 BBITIOJTHEHWIO J/1a00paTOPHBIX XWUMHUYECKUX OTBITOB TIO
MOJIyUeHHI0 ¥ COOMpaHMI0 Ta3000pa3HBIX BelecTB (BOJOpPO/Aa W KHCIOPOJA),
TPUTOTOBJIEHUIO PAaCTBOPOB C OIpe/leJIEHHOM MaCcCOBOM [l0JIed pPaCTBOPEHHOIO
BellleCTBa, IJIAHUPOBAaTb W TMPOBOAUTH XHWMUUECKHe SKCIepUMEHTbl 10



pacro3HaBaHUIO pAaCcTBOPOB Ie/ioueld KW KUCJIOT C TOMOIIbI0 WHAWKAaTOPOB
(ylakmyc, deHondTaNeVH, METUIOPAHXK U JPYyTHe).

K koH1ly oOyueHusi B 9 Kjiacce rpeZiMeTHbIe pe3y/ibTaThl HA 6a30BOM YpOBHe
JOJDKHBI OTpaXkaTb C(HOPMHUPOBAHHOCTH Y 00yUaroLUXCsl yMeHUi:
pPacKpbIBaTb CMbIC/T OCHOBHBIX XMMHWUECKUX TMOHATUU: XUMHUYECKUW 3JIEMEHT,
aToOM, MOJIEKY/la, MOH, KaTHMOH, aHUOH, MPOCTOEe BeIeCTBO, CI0KHOE BelleCTBO,
BaJIEHTHOCTb,  3JIEKTPOOTPHULIATE/IbHOCTh, CTeleHb OKHWC/IeHUSs, XUMHYecKast
peakiysi, XuMU4ecKasl CBsi3b, TET/IoBOM 3(peKT peakiivu, MOJib, MOJISIPHBIN 00BEM,
pacTBOp, SJIEKTPOJIUTHI, HE3JIeKTPOJIUThI, 3JIeKTPOIMTHYeCKass JAUCCOLMaLys,
peakiid MOHHOrO0 0OMeHa, KaTaau3aTop, XMMHUYecKoe paBHOBecue, 0OpaTUMbie U
HeoOpaTUMbIe peakLy, OKHC/TUTE/IbHO-BOCCTaHOBUTE/IbHbIE peakiuy,
OKHMC/IUTe/Ib, BOCCTAHOBUTE/b, OKHUC/IIEHWe W BOCCTaHOBJIEHWE, a/lJIOTPOIuS,
am(pOTepHOCTb, XUMHUUeCKass CBA3b (KOBa/JeHTHasl, WOHHas, MeTa/ljinueckas),
KPUCTa//IMUeCKasi peliéTka, KOppo3us MeTaslJIoB, CIIaBbl, CKOPOCTb XUMHUYECKOU
peakuuu, rpeesbHO AomnycTuMas KoHueHTpauud [1/1K BerjecTsa;
WITFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMUUECKHUX MMOHATUM Y PUMEHSITh 3TU
TIOHSATUS TIPU OMUCAHWH BelleCTB Y UX MpeBpalleHnl;
WCI0/Ib30BaTh XUMHUUYECKYI0 CUMBOJIUKY [Jii COCTaB/ieHHsi (pOpMys BelecTB U
yPaBHEHHUU XUMHUUYECKHX peaKlvi;
OmpefieSiiTb BaJIEHTHOCTb U CTeNeHb OKUCJIeHUSI XWUMHWYECKUX 3JIeMEHTOB B
COeIMHEHUSAX Pa3/IMUHOIO COCTaBa, NPUHA/J/IEXKHOCTh BelleCTB K OIpee/éHHOMY
K/IacCy CcoeAuHeHWM 10 (opmysiaM, BUJ, XUMHYECKOW CBA3M (KOBaJIeHTHasd,
WOHHas, MeTa//IMyecKas)) B HeOpPraHWYeCKuX COeJUMHEHHUsX, 3apsf] HOHa IO
XUMUYECKoM (opmysie, XxapakTep cpe/ibl B BOAHBIX pacTBOpPAax HeOpraHUueCKuX
COeJIMHEeHWH, TUT KPUCTA/VIMYeCKON PeLETKU KOHKPETHOTO BEILleCTBa;
packpbiBaTb cmbic1  [lepuognueckoro 3akoHa [I. WM. MeHgeneeBa u
JIeMOHCTPUPOBaTh €ro TMOHWMaHWe: OMUChIBaTh M XapaKTepu3oBaTh Tab/IWUYHYIO
¢opmy Ileproguueckor CUCTeMbl XMMHWUECKUX 3JIEMEHTOB: pa3/inyaTh TMOHSATHUSA
«TJ1aBHas roArpytma (A-rpynma)» u «mobounas roarpytma (B-rpyrmna)», Mabie U
Oosiblliie  TI€PUO/bI, COOTHOCHUTH O0O3HaueHWs, KOTOpble WMEIOTCS B
nepyuoinyeckoit Tabsuile, C UYMC/IOBBIMM XapaKTepUCTUKAMU CTPOEHHs] aTOMOB
XUMUYEeCKUX 3/IeMeHTOB (COCTaB U 3apsf sapa, o0ljee YKMCIO 3/eKTPOHOB U
pacripejieieHye UX T0 JeKTPOHHBIM CJIOSIM), OOBSCHSTH 001I[1e 3aKOHOMEPHOCTH
B M3MEHEeHUH CBOMCTB 3JIEMEHTOB U UX COeJMHEHUM B Tpejiesiax MajbIX [epruo/ioB
Yl TJIaBHBIX MOJTPYIII C YUETOM CTPOEHUS UX aTOMOB;
K/acCUPULMPOBaTh  XUMHUUYECKHe  3/IeMeHThbl, HeOpraHuueckKue BelecTBa,
XUMUYeCKre peaklvy (110 YUy Y COCTaBy YUaCTBYIOLMX B peaklU BelecTB, 110
TerioBoMy 3Gh@(eKkTy, M0 H3MeHeHUIO0 CTeleHel OKUC/IeHUsS XUMUUYeCKUX
371eMEHTOB);
XapaKTepu30BaTh (OMMCHIBATh) 00IMMe U crieluduueckie XMMHUUEeCKHe CBOHCTBA
MPOCTBIX W  CJAOXKHBIX  BeLeCTB, TMOATBEP)XJAas OMUCaHWe TIpUMepaMu
MOJIEKY/ISIDHBIX U MIOHHBIX YPaBHEHHM COOTBETCTBYIOIL[MX XUMUYECKUX PeaKLvK;



COCTaBJIATb YPaBHEHUS 3JIEKTPOJUTUUECKOW [AUCCOLMALMA KHUC/IOT, LIeJ04Yer U
coJield, TI0JIHbIe ¥ COKPAIlléHHbIe YpaBHeHUs peaki[iii HOHHOTO0 0OMeHa, ypaBHeHUsI
peakiuii, TOATBEePXKAAOIIMX CYyIeCTBOBaHHWEe TeHeTUUYeCKOW CBS3U MeXIy
Bell[eCTBaMU pa3/IMUHbIX K/1aCCOB;

PacKpbIBaTh CYL[HOCTb OKHUCUTETbHO-BOCCTAHOBUTE/TBHBIX peaKLyii oCpeiCTBOM
COCTaBJIeHUsI 37IEKTPOHHOTO DOajiaHca 3TUX peaklui;

MPOrHO3UPOBaTh CBOWCTBA BeLeCTB B 3aBUCUMOCTM OT HWX CTpPOEHUs,
BO3MOXXHOCTH MPOTEKaHUsI XUMUYeCKUX TIpeBpallieHU B pa3/IMUHbIX yC/I0BUSIX;
BBIUMC/ISITh OTHOCUTE/IBHYIO MOJIEKY/ISIPHYI0 U MOJIIPHYIO MacChl BeIlecTB,
MacCOBYIO [IOJIF0 XMMHYECKOro 3jieMeHTa Mo (opmyJsie COeAUHEHHs, MacCOBYIO
JIOJI0 BellecTBa B PacTBOpe, MPOBOJUTH PACUéThbl MO YPaBHEHUIO XWMHUYECKOU
peakiuy;

cob/ofaTh TIpaBU/Ia T10/Ib30BaHUS XUMUUECKOW TIOCYy/IoM U J1abopaTOpHBIM
obopyZioBaHMEM, a TakKe TpaBW/a oOpallleHusi C BellleCTBaMU B COOTBETCTBUH C
VHCTPYKLUWSMU 110 BBITIOJTHEHUIO J/1a00paTOPHBIX XWUMHUYECKUX OTMBITOB TIO
TI0J/TyYeHHI0 ¥ COOMPAHUIO ra3000pa3HbIX BelleCcTB (aMMHaKa M YIJIeKUC/IOro ra3a);
MPOBO/IUTh peaklUW, TOATBeP)K/Jarollie KaueCTBEHHBbIM COCTaB pa3/IdUHbIX
BeII[eCTB: PACIiO3HaBaTh OMBITHBIM MyTEM XJIOPHA-, OpOMH/-, HOJUA-, KapOOHaT-,
docdat-, cunukar-, cynbdar-, TUJPOKCH/-UOHBI, KaTWUOHbl aMMOHMSI U WOHBI
M3YUYeHHbIX MeTa/JIOB, MPUCYTCTBYIOIIME B BOJAHBIX pacTBOpPaX HeOpPraHUYeCKUX
BelL[eCTB;

TPUMEHSITb OCHOBHBIE Olepalid MBICJUTE/IbHOM JesiTeIbHOCTU — aHaau3 u
CUHTe3, CpaBHeHHe, 0000IleHre, CUCTeMaTH3allul, BbisBJIeHWEe TMPUYMHHO-
C/1e[ICTBEHHBIX CBSI3€M — [/l U3yUeHUs] CBOMCTB BeIeCTB U XUMUUECKUX peaklvy,
ecTeCTBeHHO-HayuyHble ~ MeTO/bl T03HaHUsi — HaO/ofieHWe, U3MepeHue,
MO/Ie/IMPOBaHMe, SKCIIEPUMEHT (peasibHbld U MbICTIEHHBIN).



TEMATHUYECKOE IVNTAHUPOBAHHWE

8 KJ/TIACC
KoinuyecTBO yacos DJIeKTPOHHBIE
N}z HaunmMeHoBaHMe pa3/ie/ioB U Beero Konrponbubie  TIpakTHuecke (l.él/[(prBbIe)
n/m| TeM NpOrpaMMsl paGoThb paGoTb oOpa3oBare/ibHbIE
pecypchl
Pa3pen 1. IlepBoHava/ibHble XUMHUYECKHE MOHATUS
Xumusi — BakHast 00/1aCTh

11 €CTeCTBO3HAHUS U 5 0 P bubmmoreka IIOK

) MPaKTUUYeCKOU J1eITe/TbHOCTU https://m.edsoo.ru/7f41837c

yesioBeKa

12 BeiiectBa 1 xvMHuueckue 15 1 bubnuoreka LIOK

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

HToro 1o pasgeny 20

Pa3zgen 2. BaxxHeliue npeACTaBUTe/IM HEOPTaHHYECKHX BelleCTB
21 Bo3ayx. Kucnopog. [Toustre 6 bubnmoreka LIOK

) 06 okcuax https://m.edsoo.ru/7f41837c
29 Bogopog.ITonstre o 8 1 bubmoreka IIOK

) KUC/I0TaX U COJISIX https://m.edsoo.ru/7f41837c
73 Bopa. PactBopel. [ToHsiTHE 00 5 1 1 bubnuoreka IIOK

) OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBI€e KJ1acChl 11 1 1 bubnmoreka LIOK

) HeopraHuyeCcKux coeIMHeHU https://m.edsoo.ru/7f41837c

HToro 1o paszgeny 30

Pazpgen 3. Ilepuoanueckuii 3aKoH u Ilepuoguueckas cucreMa xumuueckKux 371eMeHToB /[I. V1. MeHienneeBa.
CtpoeHue aToM0B. XuMU4yeckasi cBfizb. OKHC/INTE/IbHO-BOCCTAHOBHUTE/IbHbIE PeaKI[uM

[Teproanueckuii 3aK0H U
ITepuoguueckast cucrema

bubmioreka LJOK
3.1 XUMHYECKHX 3/1EMEHTOB /. U1. 7 https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue
aToMa
3 XuMuryeckasi CBsi3b. 8 1 bubmoreka IIOK

OKUC/IUTEe/IBHO-

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

BOCCTaHOBHMTEJ/IbEHbIE PeaKIINK

bubnuoreka IIOK
¥roro o pasjeny 15 https://m.edsoo.ru/7f41837c
bubmoreka LIOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB 68

[10 ITIPOI'PAMME



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

9 KV/IACC

KosmmuecTBO uacoB

JJ/IeKTPOHHbIE
N;z HaunmMeHoBaHMe pa3/ie/ioB U Beero Konrponbubie  TIpakTiuecke (L%mbposme)
n/m TeM NpOrpaMmsl paGoTb paGoTb oOpa3oBare/ibHbIE
pecypchl
Pazpgen 1. BeiiecTBo 1 XMMHUYeCKHeE pPeaKIUU
[ToBTOpEHUE U yri1ybaeHye
£ bubmoreka [IOK
1
1.1 3HaHUI OCHOBHBIX Pa3/E/IOB > https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
1 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmoreka LIOK
) XUMHUUECKUX peakLvi https://m.edsoo.ru/7f41a636
DJIEKTPOJTUTUYECKAS
bubmiorteka LJOK
1.3 Auccopals. XMMUYECKHe 8 1 1 https://m.edsoo.ru/7f41a636
peakLy B pacTBOpax
HWToro mo pasgeny 17
Paszpen 2. Hemeranibl ¥ UX COeAMHEHUS
OO0111ast XxapaKTeprUCTHKa
2.1 | XUMHYECKHX 3JIEMEHTOB 4 1 BH6J,MOTEK3 HOOK
https://m.edsoo.ru/7f41a636
VIIA-rpynmsl. I'ajioreHsl
OO0r11ast XxapaKTepUCTHKa
29 XMMUYECKUX 3/1eMeHTOB VIA- 6 bubmiorteka LJOK
) rpymrsl. Cepa U eé https://m.edsoo.ru/7f41a636
CoeIMHEeHUsI
OO011jas1 XapaKTepUCTUKa
73 XUMUUECKHX 371eMeHTOB VA- 7 1 bubnuoreka LIOK
’ rpynnsl. A30T, ocdop 1 Ux https://m.edsoo.ru/7f41a636
CcoeIMHeHUsI
OO011jas1 XapaKTepUCTHUKA
24 XMMUUYECKHX 371eMeHTOB I[VA- 8 1 ) bubmoreka LIOK
) TPYIIbL. YTepoJ U KpeMHUM https://m.edsoo.ru/7f41a636
Y VX COe[iJMHeHUs
HWToro mo pasgeny 25

Pazgen 3. MeTta/iibl U UX COeJUHEHUS



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

bubnmroreka LJOK

3.1 Obiye cBoliCTBa MeTa/I0B 4 https://m.edsoo.ru/7f41a636
39 BaskHeli1vie MeTansibl U UX 16 bubmioTeka LIOK
) COeIMHeHUsI https://m.edsoo.ru/7f41a636
WToro 1o pasaeny 20
Pazpgen 4. XuMus U oKpy)Kawoujas cpeja
41 BemectBa u matepuassl B 3 bubnuoreka IIOK
) JKM3HU YeJI0BeKa https://m.edsoo.ru/7f41a636
HTtoro 1o pasaeny 3
PeseppHroe Bpems 3 Efffi}f;f?iﬂﬁ%lﬁ%
OBIIIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME



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

IIOYPOYHOE IVIAHUPOBAHUE

8 KJ/TIACC
KoinuyecTrBo yacos DJIeKTPOHHBIE
N}" Tema ypoka Bcero KourtposbHasbie, IIpakTHueckue l.l;[(prBble
n/n paGoThb1 paGoTb1 oOpa3oBare/bHbIe
pecypchl
1 [Ipegmet xumun. Posb XUMUU B JKU3HU 1 bubnuoreka LIOK
yesioBeKa. Tesa 1 BelllecTsa https://m.edsoo.ru/ff0d210c
2 IToHsiTHE O METO/IaxX MO3HAHUSA B XUMUU 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d227e
[MpakTryeckast pabora Ne 1 «ITpaBusia
3 paboTs! B 1abopaTopuu U NpUEMBbI 1 1 Bbubnuoreka LIOK
obpairieHusi ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
obopyj0BaHHEM»
4 Yuctele BeljectBa ¥ cMecu. Crioco0bl 1 Bbubmoteka LIOK
pasjiefieHusi cMecei https://m.edsoo.ru/ff0d26ca
I1 Ne 2 «P
S cocelt (na npuhiepe ouncrios nosapenoii | 1 i Bu6morexa LIOK
https://m.edsoo.ru/ff0d28c8
COMu)»
bubmioreka LJOK
6 ATOMBI M MOJIEKYTbI 1 https://m.edsoo.ru/ff0d2a6c
v XuMHUueckue 3jieMeHThl. 3HaKu (CUMBOJIbI) 1 bubnuoreka LIOK
XUMUYECKUX JTIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmoreka LIOK
8 TIpocTeie 1 CIIOXHEIe BellecTBa 1 https://m.edsoo.ru/ff0d2a6c
3aKOH MOCTOSTHCTBA COCTaBa Bell[eCTB.
bubmioTeka LJOK
9 Xumuueckasi bopmyJia. BareHTHOCTh 1 https://m.edsoo ru/ff0d2eae
aTOMOB XMMUUECKUX 3/1IEMEHTOB dtpsiim.ecsaaniiiioetac
10 OTHOCHUTe/IbHAsA aTOMHAs Macca. 1 bubmoteka LIOK
OTtHOCHUTeBHAas MOJIEKYJIsIpHAsi Macca https://m.edsoo.ru/ff0d323c
bubnuoreka IIOK
1 ATOMHO-MOJIEKYIADHOE yeHHe ! https://m.edsoo.ru/ff0d2d50
12 MaccoBasi 0151 XMUMAYeCKOr 0 371eMeHTa B 1 bubmioreka LJOK

CcoeJIMHeHUMN

https://m.edsoo.1u/ff0d350c



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/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d350c

Kosmuectso Berectsa. Mojis. MoiisipHas

bubmmoreka IIOK

13 macca https://m.edsoo.ru/ff0d5230
14 dur3nyecKre U XuMAuYeCcKre sIBJIeHus. bubmioreka LIOK
XuMuryeckasi peakiys https://m.edsoo.ru/ff0d37fa
15 IIpy3HaKu U yC/10BUSA NIPOTEKaHUSA bubmuoreka LIOK
XUMHUYECKUX peakLyi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHeHUs MacChl BellleCTB. bubmoteka LIOK
XUMHUECKUEe YPaBHEHUST https://m.edsoo.ru/ff0d3b88
17 BblunciieHUs KO/IMueCTBa, Macchl BelljeCcTBa bubnuoreka LIOK
110 YPaBHEHUSIM XUMUUECKUX peaKLuil https://m.edsoo.ru/ff0d5708
Knaccugukanys XuMUUecKUx peakLyn
18 (coeqvHeHus1, pa3/io>KeHUs], 3aMelleHus], E tlf 65%?:5158/@0 4334
ps://m. .
obMeHa)
M. B. JIoMOHOCOB — yU&HBIii-
bubmioreka LIOK
19 SHUMK/I0NIEACT. OBobilerye 1 https://m edsol_[ ru/ff0d40c4
CHCTeMaTH3al[1s 3HaHUM T ]
20 KontposneHast pabota Nel o Teme Bbubmoteka LIOK
«BelllecTBa ¥ XMMHAUYeCKHe peakLyn» https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmech razos. CocTaB Bo3fyxa. Bubmmorexa LOK
21 Kucnopog — snemeHT 1 pocToe https://m.edsoo.ru/ff0d448e
BelectBo. O30H T ]
dusnyeckre U XMMUUecKre CBONCTBa Bu6moreka LOK
22 KHUCJI0po/ia (peakLiy OKWC/IeHYs, TOPEHUeE). https:/m.edsoo rw/ff0d4614
[MoHsitie 06 okcHgax HHRS/N.CCS00 AR 2
CriocoObI 1oJTyueHus KUCI0PO/Zia B
23 nabopaTopuy U MPOMBIIIUIEHHOCTH. Etlf 65;?;?5‘;58/1;0 44974
ps://m. X
[IpyMeHeHre KucI0poja
TerioBoit 3hPeKT XUMHUUeCKOU peakiuy,
24 TIOHATHE O TePMOXHUMHUYECKOM YpaBHEHUH, }]?tlfl?sj?/l;lr(r)lTeegsig rclz/lf<de4790
9K30- ¥ SHJ,0TePMUYECKUX PeaKLIUAX - ]
TonnuBo (HedTh, yrosb U MeTaH).
25 3arpsi3HeHHe BO3/lyXa, ClIoCOObI ero Etlf 65?;?;%5820 ddcda
ps://m. .
npeioTBpallleHusI
% [TpakTrueckast pabota Ne 3 110 Teme bubmoreka [IOK

«[TosryueHne 1 cobrpaHre KUCJIOpO/ia,

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d4790
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H3y4yeHue ero CBOMCTB»

27 Bopopog — s/eMeHT 1 IpOCTOoe BelecTBO. bubnuoreka LIOK
HaxoxzeHuve B npupoje https://m.edsoo.ru/ff0d4dd0
28 ®du3nueckue U XMMUUeCcKre CBOMCTBa bubmoreka LIOK
Bozopoza. [IpumeHeHure Bogopoja https://m.edsoo.ru/ff0d4dd0
29 [ToHATHE O KHCJIOTaX U COMSIX bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl osTyueHust BOZ0Po/ia B bubmoteka LIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[MpakTrueckast pabota Ne 4 1o Teme
bubmoreka LIOK
31 «ITonyuerye u CogﬂpaHHe BOAOPOA, https://m.edsoo.ru/ff0d4f42
V3y4YeHHe ero CBOUCTB»
. ; bubmioreka LIOK
32 MoJisipHBITi 00BEM ra3oB. 3aKoH ABOraZpo https://m.edsoo.ru/ff0d542e
B "
33| newecrsa 1ass 1o ero uomecTiiony Bu6morexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINUECTBY BeleCTBa WU 00bEMY
34| ypaptenio peatunt ya ocHone sakora Bu6nvorexa LIOK
ypas PEAKIIMH H https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH ra30B
. Bbubmoteka LIOK
35 ®du3nueckue U XMMUUeCKre CBOMCTBA BOAbI htps://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHuH. [ToHsTHE 00 Bbubmoteka LIOK
WHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopurens. HachljeHHble 1
bubmoreka LIOK
37 HeHachIleHHble pacTBOpbl. MaccoBas [0/ https://m.edsoo.ru/ff0d5h40
Bell|eCTBa B pacTBOpe
[MpakTrueckast pabota Ne 5 1o Teme
38 «IIpurorossieHre pacTBOPOB C Bbubmoteka LIOK
onpe/ieIEHHON MaCCOBOU [J10/iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOI'O BelecTBa»
39 KonTponbHast paboTa Ne2 110 Teme bubmmoreka LIOK
«Kucnopoza. Bogopog. Bozga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KaaccuduyKaiys, bubmuoreka IIOK

HOMeHK/IaTypa

https://m.edsoo.ru/ff0d664e
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[TonyuyeHre U XMMUUYECKHe CBOMCTBa

bubmioreka LIOK

41 KUCJIOTHBIX, OCHOBHBIX U aM(OTepPHbIX httns://m.edsoo. rw/ff0d664e
OKCH/I0B A1ps./Hn.eds00.IATicbbae
42 OcHoBaHUS: COCTaB, K1acCUdUKaLIUS, bubmioreka LJOK
HOMEeHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TosnyueHre 1 XMMUYeCKHe CBOKCTBa Bbubmoteka LIOK
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
a4 KucnioTel: cocras, KiaccuduKariys, bubmoreka LIOK
HOMeHKJ/IaTypa https://m.edsoo.ru/ff0dfee2
45 [TosyueHye u XMMUYeCcKue CBOKCTBa bubnuoreka LIOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpeHuUe): HOMEHK/IATypa, CII0CO0bI bubmuoreka LIOK
TOTy4YeHusl, XMMUYeCKre CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckasi pabota Ne 6. Perierne
47 9KCIepUMEeHTAa/IbHBIX 3a/1a4 [10 TeMe Bbubmoteka LIOK
«OCHOBHBI€ KJIaCChl HEOPraHUYeCKUX https://m.edsoo.ru/00ad9b7c
COeJUHeHUIN»
48 ['eHeTHueckas CBSI3b MeXK/Y KJlacCamu bubmuoreka IIOK
HeopraHUYeCKUX CoeIMHeHUN https://m.edsoo.ru/00ad9a50
. bubmioreka LJOK
49 O06o00611eHre ¥ ccTeMaTH3alvs 3HaHUH hitps://m.edsoo ru/00ad9ch?
KontposnbHas pabota Ne3 110 Teme
50 "OCHgBHLIe KJIIZICCLI Heoopl‘aHI/IqEBCKI/IX bubmiorexa LIOK
- https://m.edsoo.ru/00ad9ela
COoeIMHeHUI
[TepBble NOMBITKU KacCUpUKaLUU
51 XI/II\I/)II/I‘JECKI/IX 3/IeMEeHTOB I(P[OHFI]”IEI/IE 0 Bubmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
IPyINax CXOAHbIX 37IeMEHTOB
[Tepuoanueckuii 3akoH U [Tepuoanueckas
bubmioteka LIOK
52 CHUCTEeMa XUMUYECKUX 371eMeHTOoB /1. U. https://m.edsoo.rw/00adas2c
MeHpeneeBa AHPS:AN.EC500. AR A0A0SC
bubmmoreka IIOK
>3 T1epuobi, TpyTINIbI, OATPYTIEI https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX s/iep. Bbubmoteka LIOK

M30TOo118I

https://m.edsoo.ru/00ada342
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CrpoeHue 3/1eKTPOHHBIX 000/104eK aTOMOB

bubmioreka LIOK

55 snemeHTOB [lepuoanueckoii cuctemsl . U. 1 https://m.edsoo.ru/00adaGbe
MeHpeneeBa AHPS:IN.EC500.M1A7,ACabnC
XapakTepruCTMKa XMMUUeCKOI0 3/1eMeHTa

56 o It)ero H(I;J]O)KEHI/IIO B [leproguueckoin 1 }]? H6J,IHOTeKa HOK
cucteme [T, W Menpeneera ttps://m.edsoo.ru/00ada824
3Hauenue [leprorueckoro 3akoHa st

57 Pa3BUTHs HAYKHU U MPAKTHKH. O. N. 1 Bbubmoteka LIOK
MeHpeneeB — yuyéHbIM, Tlearor u https://m.edsoo.ru/00ada96e
rPaKJJaHHUH

58 OJIEKTPOOTPHULIATEIbBHOCTh aTOMOB 1 bubmmoreka LIOK
XAMHUUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8

bubmmoreka [IOK

29 VIoHHast XUMUUeCKas CBsi3b 1 httDs://m.edsoc])_.lru/OOadac34

60 KoBasneHnTtHas nossipHast XuMU4eckasi CB3b 1 Bubmorexa LIOK

https://m.edsoo.ru/00adaab8

61 KoBasieHTHas Herno/sipHas XUMU4YecKas 1 Bbubmoteka LIOK
CBA3b https://m.edsoo.ru/00adaab9

62 | Crenens okncnermy ! ey imecsbor00adac2

63 OKHCIUTE/IEHO-BOCCTaHOBUTE/IbHBIE 1 Bubnuoreka LIOK
peaxkLuu https://m.edsoo.ru/00adb076

64 OxkucvTeny ¥ BOCCTaHOBUTEU 1 EEES?;;?:(;{S%ES}S()& db076

65 KontponbHas pabota Ned 110 Teme 1 bubnuoreka LIOK
«CTtpoeHure aToMa. XuMHUeCKast CBSI3b» https://m.edsoo.ru/00adb486

66 Pe3epBHBIN YPOK. O6061.L[eH1/1e U 1 bubmoreka LIOK
CUCTeMaTH3alvs 3HaHUHU https://m.edsoo.ru/00adb33c

67 Pe3epBHbBIH yPOK. O6o6£ueHHe u 1 Bbubmoteka LIOK
cUcTeMaTH3alus 3HaHUU https://m.edsoo.ru/00ad9cb2

68 Pe3epBHBIN ypPOK. 0606‘1:1_[6HI/IG u 1 Buboteka LIOK
cucreMaTHr3aLnus 3HaHUU https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME
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9 KVIIACC

KosmmuecTBO yacoB

JJ/IeKTPOHHbIE
N;l Tema ypoka Beero | KoHTposnbHbie TIpakTudeckue H;Id)pOBbIE
n/n paGoThb1 paGoThb1 oOpa3oBare/ibHbIE
pecypchl
[Teprognueckuii 3akoH. [Teproanueckas
1 CI/ICIZFEM'LEI XAUMUUECKHUX aneMIe)HTgB O n 1 Bubmioreka LIOK
U https://m.edsoo.ru/00adb59e
MeHpesieeBa
3aKOHOMEpPHOCTH B U3MEHEHUU CBOMCTB
2 XHMquCKEX 371eMEeHTOB MepPBbIX TPEX 1 Enbmiorexa LIOK
p p https://m.edsoo.ru/00adb6b6
TIeprOoIOB

3 Knaccudukaiys 1 HOMeHK/1aTypa 1 Bubmoreka LIOK
HeopraHnyecKux BellecTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUYeCKOM CBSI3U U TUTIbI 1 bubmuoreka LIOK
KPUCTA/VINYECKUX PeIléToK https://m.edsoo.ru/00adbac6
KontponbHast pabora Nel 1o Teme

5 «[ToBTOpEHUe U yryO/ieHre 3HaHUH 1 1
OCHOBHBIX pa3/iesioB Kypca 8 knacca»

6 Krnaccudukaiys XuMUuecKux peakiyi 1 bubmmoreka IIOK
M0 pPa3/IMUHbBIM NPHU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHe 0 XUMUUECKOM pPaBHOBECUH.

7 @DaKTOophbI, BUAIOLIYE HA CKOPOCTh 1 bubnuoreka LIOK
XUMHUUECKO! peakLU U TI0JI0JKeHue https://m.edsoo.ru/00adc28c
XUMHYECKOT'O0 paBHOBECHUSI
[ToHsiTHE O CKOPOCTU XUMUUECKON

8 eakLu HOHSI["I“I/IE 0 FOMOTeHHBIX U 1 Eubmiorexa LIOK
PEeaKLyu. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLysx

9 OKuC/IUTe/IbHO-BOCCTAHOBUTE/ILHbIE 1 bubmoteka LIOK
peakLuu https://m.edsoo.ru/00adcade
Teopusi 5/1eKTPOMUTUUECKOU

10 I/IC(IZ)O ra I/II/IPCI/IJILHLIE U cy1abble 1 Bubmiorexa LIOK
A AL, https://m.edsoo.ru/00adcd68
371eKTPOJIUTHI

11 WoHHbIe ypaBHeHHUsI peakiuil 1 Bub/moreka LIOK

https://m.edsoo.ru/00add448
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XUMHUecKre CBOMCTBA KUC/IOT U

bubmoreka LJOK

12 OCHOBaHWH B CBeTe Mpe/ICTaB/IeH1H 00 hitps://m.edsoo.rw/00add5ds
371eKTPOJIMTUYECKOM AUCCOLIUALIUU A
XvMHUUeCKre CBOMCTBA COJIeH B CBeTe Bubmoreka [TOK

13 TIpe/ICTaB/IeHHH 00 3/1eKTPOIUTHUECKOU https-//m.edsoo.ru/00add8b2
JYCCOLMaLU

. bubmoreka [JOK
14 TousTHe 0 ruAposm3e corer https://m.edsoo.ru/00add9d4
. bubnuoreka IIOK

15 O06o0611eHre ¥ CCTeMaTH3alys 3HaHUH hitps://m.edsoo.ru/00addd 12

16 [TpakTrueckast pabota Ne 1. «Permerue bubnuoreka LIOK
9KCIepUMEeHTA/IbHBIX 3a/4au» https://m.edsoo.ru/00addbfa
KontponbHast pabota Ne2 1o Teme

17 <<3JI;ZI[()T[J)1(]:JI;I/I§I/F‘-IECK1¢::IH A;C?OL[LEII\;[_IHH Bubmiorexa LIOK

’ https://m.edsoo.ru/00addecO
XVMHUUeCKHe peakl[iy B paCTBOpax»
OO0111ast XxapaKTeprUCTHKa rajioreHoB.
o bubmoreka LJOK

18 XuMHUYeCcKre CBOMCTBA Ha TIpUMepe https://m.edsoo.ruw/00addfe2
Xj10pa A
Xnoposogopoz. CossiHast KUC/I0Ta

19 XI/IMII/)I‘-IECIfI/IEIB) CﬁOﬁCTBa nonyquI/Ié Eubmiorexa LIOK

’ ’ https://m.edsoo.ru/00ade104
MpUMEeHEeHUe
[TpakTuueckasi pabota Ne 2 1o Teme
20 «gonyquHe colijoi/’I KI:C]IOTBI Eubmiorexa LIOK
e o ’ https://m.edsoo.ru/00ade348
v3yueHue eé CBOKWCTB»
B
21| xuutecnx peaKtpt, e o 13 Bumtorexa LIOK
pEaKLIH, A https://m.edsoo.ru/00ade488
peareHTOB /IaH B U30bITKe
OO1mast xapakTepyCcTHKa 31eMeHToB VIA- bubmoreka LIOK

22
TPYIIIIbI https://m.edsoo.ru/00ade64a
AnnotponHbie MOAUGDUKALIMU CEPBI.

23 HaX0>KI,)£[eHHe ceplfll Hq)eé cgeAHHeEIHﬁ B Bubmiorexa LIOK

Y https://m.edsoo.ru/00ade64a
npupojie. XuMHUUYeCKre CBOMCTBA Cepbl

24 CepoBoiopo/i, cTpoeHue, (hr3ndeckre 1 bubmmoreka LIOK
XMMHUUECKHe CBOMCTBA https://m.edsoo.ru/00ade802

25 Oxkcuppl cepbl. CepHasi KUC/IOTa, bubmoreka IIOK
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https://m.edsoo.ru/00ade348
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(u3ryeckre U XMMHUECKHe CBOMCTBA,
NpUMeHeHNe

https://m.edsoo.ru/00adea28

XyMHUecKue peakKuuu, jexdaliuye B
OCHOBe€ IPOMBIIIIIEHHOT'O criocoba

bubnmoreka LJOK

26 TOTyYeHUs1 CEPHOU KUCIOTHI. 5 https://m.edsoo.ru/00adec8a
XUMHYeCKoe 3arpsi3HeHre OKpy Karollein o ]

Cpejibl COeIMHEeHUSIMU CepPbl

27 BoIuricyieHre MacCcoBOM /10711 BbIX0O/ia bubmoreka [JOK
MPOAYKTA peakLiu https://m.edsoo.ru/00adec8a
OO011jast XapaKTepUCTHKA 371eMeHTOB V A-

28 CPYMIbL. A30T, pacrpoCcTpaHeHue B bubmmoreka LIOK
nipupo/je, ¢pu3nueckue U XUMUUecKue https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AmMHuak, ero ¢pusnveckre 1 XMMUYecKue bubmioreka LIOK
CBOWCTBA, MOy4YeHue U IpUMeHeHre https://m.edsoo.ru/00adf004
[MpakTrueckas pabota Ne 3 o Teme

30 «ITosmyueHne aMmuaka, u3yueHue ero Etlg[?sj?/l;lr(r)nggsig rclz/IéOadeBO
CBOMCTB» T )

31 A30THasi KUC/I0Ta, eé husnyeckue 1 bubmmoreka LIOK
XMMHUYECKUe CBOMCTBa https://m.edsoo.ru/00adf306
Vcrionb30BaHre HATPATOB U COJIEN
aMMOHHUS B KaUeCTBe MUHEePa/IbHbIX

32 ynobpenuii. XuMuueckoe 3arpsi3HeHHe ﬁg?}fgfggggﬁ}ém dfs18

. ps://m. )
OKPY’Karolllel cpe/ibl CoeJMHEeHUSIMU
asora
docdop. Okcug dochopa (V) u Bubmiorexa [IOK

33 ¢dochopHas kKucnora, pusuueckre u https://m.edsoo.ru/00adf68a
XHMMHUYECKHe CBOMCTBA, MOJyyeHue o ]
Vcnonb3oBanre ¢pocdaToB B KauecTBe

34 MUHepaJbHbIX yA00peHui. 3arpsisHeHe ESZ@E&T&{;ES}SO& df20

o ps://m. .
TIpPUPOJHOM cpesibl pocdaTamu

35 Yriepog, pacripocTpaHeHue B IPUPo/e, bubmoreka [IOK
(dbusryeckre U XMMHUYeCKre CBOMCTBa https://m.edsoo.ru/00adfd9c

36 Okcuppl yriepoja, ux prsnyeckue U bubmoTeka LIOK

XUMHUECKUe CBOMCTBA. DKOJIOTHUYeCKHe

https://m.edsoo.ru/00adfebe
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1po0JieMbl, CBSI3aHHbIE C OKCUIOM
yraepoza (IV)

" bubmmoreka IIOK
37 YrospbHas KMC/I0Ta U e€é Comu
https://m.edsoo.ru/00ae006c
I[MpakTrueckas pabota Ne 4 1o Teme
"[losiyyeHue yryieKucsioro rasa. bubmmoreka IIOK

38
KauecTBeHHasi peakiiysi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

ITepBoHauanLHBIE TOHATHS 00
39 0 lPaHI/I‘JECKI/IX BeIllecTBax Kak o Bubmoreka LIOK
p m https://m.edsoo.ru/00ae054e
COe/IMHEeHMSIX yIaepoza
. bubnuoreka LIOK
40 KpeMuuii v ero coequHeHUs
p A https://m.edsoo.ru/00ae080a
[TpakTuueckasi pabota Ne 5. PeriieHue

a1 3KCIepUMeHTa/IbHbIX 3a/jau [0 TemMe Bbubmoreka LIOK
«BaykHeIme HeMeTa/uTbl U UX https://m.edsoo.ru/00ae0bf2
CcoeIMHEeHUST»

KoutponsHas pabora Ne3 1o Teme
42 «Ba>K[1)1e171m1/1e EIEMETEIJIJII;I U UX Bubmoreka [IOK
https://m.edsoo.ru/00ae0e18
coeIMHEeHUSI»
OO6rmasi xapaKTeprUCTHKa XUMAYeCKUX
5JIeMEeHTOB — MeTaJl/IOB.
43 MeTtannmnueckas CBSI3b U MeTa/UTMUeCcKas Bubamoreka LIOK
N https://m.edsoo.ru/00ael03e
KpUCTa/I/TMYecKast peléTka. dusnueckue
CBOICTBA MeTa/l/IOB
XuMuuecKue CBOMCTBA METa/I/IOB.
44 DJICKTPOXUMUUECKUI PAA HAIPSyKeHUH Brbmoreka LIOK
P PAA p https://m.edsoo.ru/00ael1156
MeTaJl/IoB
OO611re criocobbl MoTyYeHUsI MeTaslIoB.

45 CniaBbl. Berumc/ieHrs o ypaBHEHUSM Bbubmoreka LIOK
XUMHYECKUX peakldid, eC/Iv OJJUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJIePKUT MPUMeCH

bubnmoreka LJOK
46 ITonsaTue o Koppo3uu MeTaslJIOB
pp https://m.edsoo.ru/00ael278
47 [[lenoyHbIE METAILITBI bubnmoreka LJOK
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https://m.edsoo.ru/00ael14b2

bubnmroreka LJOK
48 OKcu/bl U TUAPOKCUBI HATPUS U KaJlis https://m.eds0o.ru/00ae14b2
49 [Tes1ouHO3eMeIbHbIE MeTa/l/Ibl — Bbubmoreka LIOK
Ka/bI[Ui 1 MarHUM https://m.edsoo.ru/00ael5e8
N bubmmoreka IIOK
20 BaxxHellIMe Coe HeHNs KallbLyst https://m.edsoo.ru/00ael5e8
51 O6o00111eHMEe ¥ CUCTeMaTH3alysl 3HaHUH
52 JKécTkoCTb BOZBI U CIIOCOOBI eé bubmoreka LIOK
yCTpaHeHus https://m.edsoo.ru/00ae1886
I[MpakTrueckas pabota Ne 6 o Teme
N , bubmoreka LIOK
53 >KECTKOCTB' 'BO,E[LI 1 METO/IbI eé https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. bubmoreka LJOK
>4 AJIIOMUHHHA https://m.edsoo.ru/00aelc64
55 AmM@oTepHble CBOKCTBa OKCHA U bubmoteka LIOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
bubnmmoreka LJOK
o6 Kereso https://m.edsoo.ru/00ae1d86
57 OKcuibl, TUIPOKCUIBI U conu kese3a (1) bubnmoreka LJOK
v xesne3a (I1I) https://m.edsoo.ru/00ae35e6
58 O600111eHYEe ¥ CUCTeMaTH3alysl 3HaHUH
[TpakTrueckasi pabora Ne 7. Perierue
59 9KCIepUMEeHTAa/IbHBIX 3a/ay [10 TemMe bubmioteka LIOK
«BakHel111e MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COe/IHEeHUSI»
BbruricieHusi o ypaBHeHUsIM
XUMUUECKUX peakLvii, ec/ii OVH 13
bubnmoreka LJOK
60 peareHTOB /laH B U30bITKe WIH COMePXKUT httos://m.edsoo. ru/00ae1750
rpuMecy. BorurciieHust MacCoBO# 10711 AUDs-/Hn.eCs00.u~ ae LAY
BbIXO/Ia MPO/IyKTa peakLuu
61 O6o00111eHNe ¥ CUCTeMaTH3al sl 3HaHUH
62 KonTtposnbHast pabota Ned 110 Teme

«Bakaenne MeTasibl U X



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

COeIHeHUsI»

63 BerjectBa 1 MaTepuarsl B IOBCeJHEBHOW 1 bubnuoreka LIOK

JKU3HU UejIoBeKa https://m.edsoo.ru/00ae3f50
64 XrMUUeCcKoe 3arpsi3HeHue OKpyKatoliei 1 bubmoreka LIOK

cpefibl https://m.edsoo.ru/00ae4270
65 Ponb XxvMuu B pelieHuy 5K0JI0rHYecKux 1 bubmoteka LIOK

rpobeM https://m.edsoo0.ru/00ae4270
66 Pe3epeHbIii ypok. O600II€HHE U 1 bubnuoreka IIOK

crcTeMaTu3alysi 3HaHUM https://m.edsoo.ru/00ae0d0a
67 Pe3epBHbIi ypok. O600IIeHNE 1 1 bubmmoreka LIOK

CcHCTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00adb33c
68 PesepBHbiii ypok. O6001eHve 1 1 bubmoreka LIOK

cucTeMaTu3aliysi 3HaHUM https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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YUYEBHO-METOJMNMYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOT' O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA
» Xumus, 8 knacc/ I'abpuensia O.C., Octpoymos U.I"., Cnagkos C.A.,
AxioHepHoe o011ecTBo «M3marenbcTBo «IIpocBerieHe»

» Xumus, 9 knacc/ IN'abpuensa O.C., Octpoymos U.I"., Cnagkos C.A.,

AxiroHepHoe o0111ecTBO «M3marenscTBo «IIpocBelijeHre»

METO/JMUYECKUE MATEPHUAJIbBI /151 YUUTEJIA

YMK «Xumwus. 8 kmacc»

1.I'abpuensH O. C. Xumus. 8 kacc: yueOHUK /17151 0011je00pa3oBaTe/ibHbIX
opranm3anuii / O. C. T'abpuensH, U. I'. Octpoymos, C. A. CnagkoB. — M.:
[Ipocseienue, 2019

2.I'abpuensia O. C. Xumust. MeTogudeckoe Tiocobue aj1st 8 Kiacca yue6Hoe
rocobue st 061meo6pa3oBaTenbHBIX opranu3anuii / O. C. 'abpuensH, U. B.
AkcénoBa, 1. I'. OctpoymoB. — M.: IIpocseiienue, 2019

3.I'abpuensia O. C. Xumust. COOpHUK 3a/lau U yIpayKHeHUH. 8 Kiacc: yueGHOe
rocobue 11 001ieo6pa3oBaTebHbIX opradu3aruii/ O. C. 'abpuesnsH, U. B.
Tpury6uak M.: [IpocBeiijenue, 2019

4.T'abpuensa O. C. Xumus. TeTpaspb /151 1a00paTOPHBIX OMBITOB U
IIpakTHUUeCKUX pabot. 8 kmacc: yueOHoe ocobue fjist 0011je06pa3oBaTe/TIbHBIX
opranu3sauuii / C. I'abpuensH, V. B. AkcéHoBa, U. I'. OctpoymoB. — M.
IIpocBemenue, 2019

5.'abpuensa O. C. Xumus. Pabouas TeTpazpb. 8 Kiacc: yueOHOe rocodue st



ob1rieobpa3oBarenbHBIX opranu3aiuii / O. C. I'abpuesnsn, C. A. Cnagkos, U.
I'. Octpoymos. — M.: IIpocselijenue, 2019

YMK «Xumus. 9 knacc»

1.T'abpuensn O. C. Xumus. 9 knacc: yueOHUK 7151 0011je00pa30BaTe/IbHBIX
opranusaiuii / O. C. INabpuensiH, U. T'. Octpoymog, C. A. CnagkoB. — M.:
[Ipocgeienue, 2019

2.I'abpuensia O. C. Xumus. MeTtoanueckoe rocobue s 9 kacca: yueb.
rocobue a1t 0611e06pa3oBaTe/ibHBIX opranu3anuii / O. C. 'abpuensH, U. B.
AkcénoBa, 1. I'. OctpoymoB. — M.: IIpocseijenue, 2019

3.I'abpuensia O. C. Xumust. COOpHUK 3a/1au ¥ yIIpayKHEHWH. 9 Kacc: yue6Hoe
rocobue J1s1 06111e06pa3oBaTesbHbIX opranu3aiuii/ O. C. 'abpuesnsH, U. B.
Tpurybuak. M.: IIpocBeiienue, 2019

4.T'abpuensa O. C. Xumus. TeTpaab /151 1a00paTOPHBIX OMBITOB U
TpakTUYeCKUX paboT. 9 kimacc: yuebHoe mocobue a5t 0611je06pa3oBaTe/bHbIX
opranusaimii /O. C. I'abpuensiH, U. B. AkcéHosa, U. I'. OctpoymoB. — M.
[Ipocseienue, 2019

5.'abpuensia O. C. Xumusa. Pabouast TeTpa/ib. 9 Kimacc: yueOHoe Tiocobue ajist
ob1rieobpa3oBarenbHbIx opranu3sanuii / O. C. I'abpuesnsH, C. A. Cnagkos, U.

I'. OctpoymoB. — M.: Ilpocseiienue, 2019

HONPPOBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPChI CETAU
NHTEPHET
1.http://www.alhimik.ru IlpesncraByieHsl pyOpHKH: COBETBI aOUTYpPHEHTY,

YUUTEJTI0 XMMUH, CTIPAaBOYHKK (0ueHb OoJbiiiasi moAbopKa Tabmuil u



CTIPABOUHBIX MaTepHasoB), Becesasi XUMUs, HOBOCTU, OJTUMIUA/IbI,
KYHCTKaMmepa (Macca UHTePeCHbIX UCTOPUYECKUX CBeJeHUN).
2.http://www.hij.ru )KypHan «Xumus 1 >KW3Hb» TIOHSITHO Y 3aHUMATe/IbHO
pacckasbiBaeT 000 BceM WHTepeCHOM, UTO TIPOMCXO/UT B HayKe U B MUPE, B
KOTOPOM MBI >KUBEM.

3.http://chemistry-chemists.com/index.html 31ekTpoHHbI KypHaI «XUMUKH
Y XUMHUS», B KOTOPOM Tpe/iCTaB/IeHO MHOXECTBO

OTBITOB 110 XMMUH, 3aHUMaTe/IbHON MH(MOpPMaluH, MO3BOJISIOIIeN YB/IeUb
YUEeHUKOB SKCIIepUMeHTa/IbHOW YaCThIO MpeaMeTa.

4. http://c-books.narod.ru BceBo3moskHast iuTeparypa no XumMmuH.

5. http://www.drofa-ventana.ru M3BecTHOe 13/jaTe/IbCTBO YueOHOM
nuTepatypbl. HOBUHKYM Hay4YHO-TIOMY/IAPHBIX 1 3aHUMaTe/IbHbIX KHUT 110
XUMUHU.

6.http://1september.ru JKypHan /i yuuTesneu U He TOJbKO. bombiioe
KOJINYeCTBO paboT yUeHUKOB, B TOM UHCJIe U UCC/Ie0BaTe/IbCKOTO XapaKTepa.

7.http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOIbHbBIN
TIOPTaJI CO CCbUIKaMHU Ha obpa3oBaresibHble CaliThl 110 XUMUH.

8. www.periodictable.ru COopHUK cTaTeli 0 XUMHUUECKUX 3/IeMeHTaX,
W/UTFOCTPUPOBAHHBIMN 3KCTIEPUMEHTOM

9.https://foxford.ru/wiki/himiya

10.https:/m.edsoo.ru/
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