MoanucaHo umdposoii nognuceto: MYHULIMMAJIBHOE ABTOHOMHOE
OBLLEOBPA3OBATE/IbHOE YUYPEXXAEHWE CPEAHAA
OBLLEOBPA3OBATE/IbHASA LLUKOJIA Ne 34 UMEHW 79-1 TBAPLENCKOIA
CTPEJIKOBOW AVBU3UN . TOMCKA

{i}“%. DN: E=uc_fk@roskazna.ru, S=77 Mocksa, OID.1.2.643.100.4=7710568760, OTPH=
1047797019830, STREET="B0/bLLOI 3N1aTOYCTUHCKWIA Nepeynok, 4. 6, cTpoexve 1", L=r.

Mocksa, C=RU, O=KasHaueiicTBo Poccin, CN=Ka3HaueiicTeo Poccum
_ MpuumHa: 51 ABASIOCH aBTOPOM 3TOFO [OKyMEHTa
) [ata: 9 [lekabpb 2024 r. 14:52:11

MYHULHHUIIAJIBHOE ABTOHOMHOE OBHIEOBPA3OBATEJIBHOE YUYPEXXJIEHUE

CPEJIHASI OBILIEOBPA3OBATEJIBHAS IIKOJIA N234
UMEHM 79- TBAPJIEMCKOM CTPEJIKOBOM JJUBU3UU I'. TOMCKA

AIAIITUPOBAHHA S OCHOBHAS
OBLIEOFPA3OBATEJIbHAA ITPOTPAMMA
y4eOHOro npeamera « XuMush
JUI 00YYarOLINXCs € TSDKEJIBIMU HapyIISHUSIMU pedd (BapuaHT S5.1)

Ut o0ydaromuxcst 8 — 9 Ki1accoB

TOMCK 2024



HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no XUMHUM J1Jisi OOYHAIOMIMXCS C TSHKEJIBIMUA HapyUICHUSIMU ey
(Bapmanr 5.1) (manee THP) Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs COCTaBIICHA
Ha OCHOBE TpPEOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTENbHOU
IIporpamMMbl OCHOBHOr0 o0uiero odpasosanusi, npeacraBieHHbIXxB @I'OC 00O, a
TaK)ke Ha OCHOBe (pernepanbHON paboued MpPOrpaMMbl BOCIUTAHUSA U C Y4ETOM
KOHIIETIIIMK TPENoJIaBaHusl y4yeOHOro mnpenMera «XuMus» B 00pa3oBaTeIbHBIX
opranmsanusax Poccuiickon denepannn.

[Iporpamma mo XxuMuM AA€T OPEACTABICHHUE O WENSIX, OOIIeW cTpaTeruu
oOydeHMs, BOCHUTAaHUS W Pa3BUTHUS OOYYaIOIIMUXCA CPEACTBAMU y4eOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTenbHOe IPEIMETHOE coJlepKaHue,
OpeIyCMaTpPUBAET PpACIPENEIICHHE €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
pazzienam M TeMaM MPOrpaMMbl O XUMHUH, ONpPENENseT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHAYEMYIO
[OCJIEAOBATENBHOCTh ~ M3YYEHUS XMMHM C YY4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€M, JIOTUKM Y4eOHOro IpoLecca, BO3PACTHBIX
OCOOCHHOCTEH OOy4YarolmuXCs, ONpeAc/sIeT BO3MOXXHOCTH MpeaMera s
peanu3anuu TpeOOBaHWI K pe3ysibTaTaM OCBOECHMSI OCHOBHOW 0Opa3oBaTEIbHOM
MporpamMMbl HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHus, a TakKe TpeOOBaHUM K
pe3ynbTaTaM oOyueHHs XMMUU Ha YPOBHE IieJIel U3YYeHHsI TIPeMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATENIbHOM JEsTeNIbHOCTH OOYyYaroUlerocsi MO OCBOEHUIO
y4eOHOT0 Co/IepKaHUs.

3HaHUE XUMHUHM CIYXXKUT OCHOBOM [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACTaBICHU O MaTEpUAIbHOM €IUHCTBE MHpPA, BAKHYIO
poJib UrparT (QopMHpyeMble XUMHEH NPEACTABICHUS O B3aHMMOIPEBPALICHUIX
SHEPruv U 00 HBOJIIOLUHU BELIECTB B IPUPOJIE, O MYTAX PEIICHUs TI00aNbHbBIX
npoOJjieM YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, HIHEPrEeTUUYECKOMH,
NUIIEBON M SKOJOTUYECKON 0€301acHOCTH, MPOOIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumun:

CHOCOOCTBYET  peanu3alid  BO3MOXKHOCTEM i CaMOpa3BUTHS |
(dbopMHUpOBaHUS KYJIbTYPhI IUYHOCTH, €€ 001Iel U (yHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (QOPMHUPOBAHUE MBILIUICHHUS] M TBOPUYECKUX CIIOCOOHOCTEM
oOydJaronmxcsi, HaBBIKOB HX CAMOCTOSITENIbHOW  Y4EOHOW  JESITeNbHOCTH,
DKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOOUMBIX KakK B
MOBCEAHEBHOM KU3HHU, TaK U B MPO(HEeCCUOHANTBHON AESTEIBHOCTH;

3HAaKOMUT CO CHEUU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOT'O B3IJIAJ1a HA €UHCTBO MPUPOJIBI U YEJIOBEKA, ABJISIETCSI OTBETCTBEHHBIM
ATarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00y4JarOIInXCs;



cocoO0CTBYET (HOPMHUPOBAHUIO LEHHOCTHOTO OTHOLIEHUS K E€CTECTBEHHO--
Hay4HbIM 3HaHUSAM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHne 00YJaIONMUXCS.

JlanHble HampaBiieHUss B OOyYEHHHM XMMHUU OOECHEUMBAIOTCSA CIELM(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIM  SIBISIETCS  MEJAaroru4ecku
a/JIalITUPOBAHHBIM OTpa)KeHUEM 0a30BOM HayKH XMMHH Ha ONpPEEIEHHOM dTarne eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa30BaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMUCS CHCTEMBbI TEPBOHAYATIBHBIX MOHITHH XHWMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM U HEKOTOPBIX OTAEIBHBIX 3HAYUMMBIX IIOHSATHN
OPraHUYECKON XUMUH.

CrpykTypa coaep:KaHHs MPOTpaMMbl MO XUMHUHU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 moaxoaa K €€ m3ydeHuto. CoaepxaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHSATUN O XUMUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMBI IIOHITHI O XMMHUYECKOM
peakuuu. OOe OSTH CUCTEMBl CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHLUIY
NIOCJIEIOBATENBHOIO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa JI. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMHHU;

— YUYEHUS O CTPOCHHH aTOMa U XUMUYECKOU CBA3H;

— nOpeacTaBieHUNM 00 DIIEKTPOJIUTHYECKOM JHCCOLMAlMM BEIIECTB B
pacTBoOpax.

Teoperndueckne 3HAHMS PpPacCMAaTPUBAIOTCSI HA OCHOBE AMIIMPHYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YPOBHS K IPYTrOMY, BbINOJHSAA (PYHKIIMU OOBSICHEHUSI 1 TTPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOTYYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEACTABJICHUS O XUMUYECKON COCTABIIAIOIICH HayYHOU KapTUHBI MUpPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HIEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJaM
M03HaHWA B Hayke. M3yuyeHue XMMHM MPOUCXOAUT C MPUBJICYCHHEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBbIX MpeaMeToB: «OKpyXKaroImuid MHUpY,

«buonorus. 5—7 knacce» u «dusmuka. 7 Kiacey.

[Ipy wu3ydYeHWH XUMUU TPOUCXOIUT (HOpPMHpOBAHHE 3HAHUUH OCHOB
XUMHUYECKON HayKu Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTHUYECKOM
NEeSATENBHOCTA YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3ajaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XHMHYECKHX
3HAHUN — Ba)KHEUIIMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUH,
JOCTYMHBIX 0000IIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, sI3blka HAyKH, B



NPUOOIICHUM K HAyYHBIM METOJaM TMO3HAaHMUSI MPU U3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuii, B GOpMHUPOBAHUU U PA3BUTHUU [1O3HABATEIILHBIX YMEHUN U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHON U Yy4eOHO-MCCIEI0BATENbCKON
NEeSATENbHOCTH, OCBOCHHMHM NpaBWJI 0O€30MacHOr0 OOpalleHusi C BEIIECTBAMHU B
MMOBCEHEBHOM KU3HMU.

[Ipu u3ydeHUM XMMHUHM HAa YPOBHE OCHOBHOTO 0OIIEr0 0Opa3oBaHUsI BaXKHOE
3HAYEHUE MPUOOPENU TaKKE 11U, KaK:

— (GopMHUpOBaHHE HHTEIUIEKTYaIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIPHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHUCTEMaTUYECKOE MPUOOIICHHE
oOydJaronmxcst K CaMOCTOATENbHON I03HABATENbHON JIESITEIbHOCTH, HAay4YHBIM
METOJilaM TO3HaHUS, (POPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCiaoBui, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YyYaOIIUMUCS
OMbITa PA3HOOOPA3HON NESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB JIESITEILHOCTH;

— (dopmupoBanue oOmEeH (QyHKIIMOHATBHON U  €CTECTBEHHO-HAYYHOMU
IPAaMOTHOCTH, B TOM YHCI€ YMEHUW OOBACHATH M OLCHUBATH SIBJICHUS
OKPYXAIOLIEr0 MHpA, UCHOJIb3Ysl 3HAHUA U ONBIT, MOJYYEHHBIE NMPU H3YUYECHUU
XUMUH, TPUMEHATH UX TIPH PEIICHUH TTPOOJIEM B TIOBCEAHEBHOM KU3HH W TPYAOBOU
NEeSTENbHOCTH;

— ¢opMmupoBaHMEe y OOy4YalIIMXCAd TIyMAHUCTHYECKUX OTHOIICHMH,
MOHUMAaHUS 1EHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH HKOJIOTHYECKU
11eJIeCO00pa3HOro MOBEAEHUsT B OBITY M TPYAOBOM JEATENbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPY>KAIOIIEH NPUPOIHOMN CPEIbI;

— pa3BUTHE MOTUBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIHUTAaHHID Ha OCHOBE YCBOEGHHMS OOILEYETIOBEUECKUX IIEHHOCTEH,
TFOTOBHOCTH K OCO3HaHHOMY BbIOOpPY Mpoduiisi U HAMPABIECHHOCTH JalbHEHIIETO
o0yueHus.

OO0111ee yucio yacoB, OTBEIEHHBIX JIJIsl U3YUCHUS XUMHUU HA YPOBHEOCHOBHOTO
obmiero obpaszoBanusi, coctaBisieT 136 dacoB: B 8 kimacce — 68 yacoB (24aca B
HeJento), B 9 kinacce — 68 yacoB (2 yaca B HEZIEINIO).



COJAEP)KAHUE OBYYEHUSA
Conepxanne ydeOHoro mpemmera coorBerctByer @OOII OOO wm
denepanbHOil pabouell MmporpaMMe, HO YYUTBIBA€T OCOOBIE 00pa30BaTEIbHBIC

MOTPEOHOCTH W MHAMBUIyabHBIE 0coOeHHOCTH oOyuaromuxcs ¢ THP (Bapuant
5.1).

8 KJIACC

IlepBoHayaibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poinb XuMUM B )KU3HU YE€IOBEKA. XMMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSHUE
BemiecTB. [loHATHE O MeTOAax Mo3HaHUS B XMMHUHU. YHUCThIE BEIIECTBA U CMECH.
Cnoco0sI paszjeneHust cMeceil.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U clI0kKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUYECHHUE.

Xumuueckas popmyna. BaleHTHOCTh aTOMOB XUMUYECKUX JJIEMEHTOB.3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAST aTOMHAasg Macca. OTHOCHUTENbHAS
MOJIEKyJIsIpHasg Macca. MaccoBasi JOJIsl XMMHAYECKOTO 3JIEMEHTA B COCIMHEHUM.

KomnuectBo BemecrBa. Mosb. MossipHas macca. B3anMoCBsI3b KOJIMUYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAUHHI] BemiecTBa. Pacuérer mo dopmynam
XUMUYECKUX COCTUHECHUH.

DOU3NYECKUE U XUMUYECKUE SBJIEHUS. XUMHUYECKaAs peakys U €€ MPU3HAKU.
3aKOH COXpaHEHHMS MacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Kiaccudukarus
XUMHUYECKUX PEaAKINil (COSMHEHUS, PAa3JI0KEHUS, 3aMEeIIIeHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B JTaOOpaTOpUu U
npuéMamMu oOpaileHus: ¢ J1abopaTOpHBIM O0OPYIOBAHUEM, U3YUCHHUE U ONHCAHUE
(bu3UYECKX CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HAOIIOJEHUE
¢u3nuecknx (IJIaBjIeHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCAlMs BOJbI) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKAJIMBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SIBIICHU, HAOTI0/IeHNE U
OTNMCaHNUE MPHU3HAKOB MPOTEKAHUS XUMHYECKUX peaKIui (pas3sioKeHHe caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapuisi, pasziioKeHHE TMAPOKCHUIA
Menu (II) npu HarpeBanuu, B3auMOJICHCTBHE Kele3a ¢ pacTBopoM conu Meau (11),
M3Yy4eHHUE CIOCOOOB PA3JICICHHs] CMECEi: C MOMOIIBI0 MAarHuTa, (PUIbTpOBaHUE,
BBITIAPUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHHE OYUCTKUA MMOBAPEHHOM
CoJid, HAOJIOJEHUWE U  ONHUCAHHWE  PEe3yJbTaTOB  IPOBEIEHHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHUE MOJEIEH MOJEKYI
(IIapoCTepKHEBBIX ).

Baxkueiiue npeacTaBuTe, M HEOPraHMYEeCKUX BellecTB



Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopong — 3jeMeHT U mpocToe
BeniecTBO. Haxoxnenue kuciopoaa B mpupoje, (GU3MUECKHE U XHUMHUYECKUE
cBorictBa (peakiuu ropenus). Oxcupabl. IIpumenenne kucnopoga. CrocoObl
MOJIy4eHHUs] KHCJIopoAa B J1adopaTOpud W IPOMBINUIEHHOCTH. Kpyrosopor
KHCIIopoaa B pupoie. O30H — aJIoTponHasi MO (pUKALUs KUCIOPOa.

TeroBoit 3ddekT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUue
BO3/lyXa, YCWJICHHE MAPHUKOBOTrO 3(PeKTa, pa3pylieHue 030HOBOI'O CJIOS.

Bonopon —anemeHT u mpoctoe BemecTBo. Haxoxienne Bogopoaa B NpUpozeE,
bu3nueckre U XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOObINOoNyYeHus. Kucaorsl
U COJIH.

Mounsipublit 00bE€M ra30B. Pacy€Tsl Mo XuMUYeCcKuM ypaBHeHUSIM. DU3ndecKue

cBolicTBa BOJbl. Boxa kak pactBopurens. PacTBOpEL.

HacellieHHbIE M HEHACBIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1s1 BelllecTBa B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOJIbl. OCHOBaHMSI.
Ponp pacTBOpOB B IIpUpOJE€ U B KU3HU 4eaoBeKa. KpyroBopoT BOAbI B IIPUPOJE.
3arps3HEeHHE NPUPOAHBIX BOJA. OXpaHa U OUUCTKA IMTPUPOIHBIX BOJ.

Knaccuduxanus nHeopranumdeckux coeauHeHuid. Oxcunpbl. Knaccudukainms
OKCUJIOB:  cojieoOpaszyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecoseoOpasyromue. Homenknatypa okcunoB. Dusmueckne M XUMHUYECKHE
CBOMCTBA OKCUIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudpukauust ocHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBaHuii. Dusznueckue M XUMUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotel. Knaccuduxamnus kucnor. Homenknatypa kucnor. @usznyueckue u
XMMHUYECKUE CBOWMCTBA KHUCHOT. Psan aktuBHoctu meramnoB H. H. bekerosa.
ITonmy4yeHue KUCIOT.

Comun. Homenknatypa coseil. @u3nuecKue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmyuyenue coieil.

I'eneTnueckas cBA3b MEXKIy KI1aCCaMU HEOPTaHUYECKUX COETMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOpOAa B BO3yXE, ITOJIy4YECHHUE,
coOupaHue, paclo3HaBaHWE€ M H3y4YEHHE CBOWMCTB KHUCIOpOAa, HAOII0ACHHE
B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHHS U
peKpalieHus ropeHus (rmoxapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCUJIOB HOTIHCAHUE
UX CBOWCTB, IMOJy4YeHUE, cOOMpaHHe, paclo3HABaHHE M H3yYEHHUE CBOMCTB
BOJIOpOJia (TOpeHueE), B3auMoIeicTBUE Bojiopoa ¢ okcuaoMm menu (II) (Bo3aMoxkHO
MCIIOJIb30BaHUE BUIEOMATEPUANIOB), HA0II0IeHHE 00pa3IOB BEIIECTB KOIMYECTBOM
1 mMoub, HccnenoBaHe 0OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C



pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIE paCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJIbI C METAJNIAMU
(HaTpyeM ©W  KajblueM) (BO3MOXKHO MKCIIOJIb30BAaHHE BHJEOMATEPHUANIOB),
UCCIEIOBaHHE O0pa3lioB HEOPraHWMYECKHX BEIIECTB PA3NHMYHBIX  KJIACCOB,
HaOJII0ICHUE U3MEHEHUs OKPAaCKH MHJIMKAaTOPOB B PACTBOpAX KUCJIOT U LIEIOYEH,
n3yucHue B3aumoeiictus okcuaa meu (11) ¢ pacTBopom cepHOM KUCITIOTBI, KHCIIOT
C METAJUIaMH, PEAKUNUN HEHUTpaIu3aluu, MOJTYyYEHUE HEPACTBOPUMBIX OCHOBAHHUI,
BBITCCHEHME OJHOIO0 METaJula JPYTMM W3  pacTBOpa COJH, PEIICHHE
DKCIEPUMEHTAIBHBIX 3a1ad Mo Teme «BaxkHeumme KiIaccsl HEOPraHWYECKUX
COCIUHCHUIN.

Ilepnoanyecknit 3axkoH u Ilepuoauyeckasi cucreMa XUMHYECKHX
nemeHToB JI. W. MenaeaeeBa. CtpoeHue aTroMoB. XHMH4YECKasi CBS3b.
OKHCINTETBHO-BOCCTAHOBUTEIbHbIC PEaKINH

[lepBbie TOMBITKK KIACCUPUKAIIMU XUMHUYECKUX dJeMeHTOB. [lonsarue o
IpYINIaxX CXOJHBIX 3JJIEMEHTOB (ILIEJIOYHBIE M IIETOYHO3EMEIbHBIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). IJIEMEHTBI, KOTOPbIE 00Pa3yroT aM(pOTEPHBIE OKCHIBI
Y TUJPOKCUBI.

Ilepnonuueckuii 3axoH. Ilepnoanueckas cucTeMa XUMHUYECKUX JIEMEHTOB /.
N. Mengeneea. Koporkonepuonnas W JUIMHHONEPUOIHAS (dopMbI
[lepnoanueckoit cucrembl xumuueckux siaemMeHToB JI. M. MenneneeBa. [lepuobl
U rpynnbl. QU3NYECKUN CMBICH IMOPSAIKOBOIO HOMEPA, HOMEPOB NIEPUOIA U IPYIIIIBI
AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sep. M3oTonel. DnekTpoHbl. CTpoeHHe
ANEKTPOHHBIX ~ 000JI04eK aToMoB TmepBbix 20 XWMHUYECKHX  DJIEMEHTOB
ITepuonnueckoii cucremsl J[. M. MenngeneeBa. XapakTepuUCTUKA XUMHUYECKOIO
3JIEMEHTA IO ero noJioxkeHuto B [lepuoanueckon cucreme /. 1. Menneneesa.

3aKOHOMEpPHOCTM M3MEHEHUS paanyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKHUX CBOKCTB MO IPyIIaM U NEPUOIaM.

3nauenue [lepuoguueckoro 3akona u [lepuoandeckoi cucTeMbl XUMHUECKUX
JJIEMEHTOB Ui pa3BuThs Hayku u npaktuku. . M. MenneneeB — yu€Hbli u
IrpaXIaHUH.

Xumuyeckass cBsa3b. KoBasieHTHast (moJjsipHas W HENOJISIpHAs) CBSI3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAsI CBSI3b.

Crenenp  okucneHus.  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE — PEAKIIMH.
[Iponecchl okucneHns U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB M HEMETAUIOB, B3aUMOJEHCTBHE
TUAPOKCUIA IUHKA C PACTBOPAMM KHUCIJIOT M ILEJIOYEH, ITPOBEACHUE OIBITOB,



WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEaKUuil
(ropeHue, peakliuy pas3yioKeHUs, COETUHEHU).

Mesxcnpeomemmnbnie ceasu

Peanmzamnuss MeXmpeIMeTHBIX CBs3€H NMpU HM3yYEeHUH XUMHUH B 8 Kiacce
OCYILECTBIISIETCSl 4Y€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
NOHATUM, TAK ¥ TOHITHM, SBISIFOIIMXCS CHCTEMHBIMU JUISl OTJEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHATHA: HAYYHBIA (DaKT, TMIOTE3a, TEOpHS,
3aKOH, AaHallu3, CHUHTE3, KIacCHU(PHUKAIUs, MEPUOJUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

®dusznka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUU 3apsj, BEIIECTBO, TEJIO, O00BEM,
arperaTHO€ COCTOSIHME BEIECTBA, Ta3, (PU3NYECKHE BEIUYUHBI, E€IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, CONHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEPAIIBI, TOPHBIE MTOPOIbI, OJIE3HBIE
MCKOIIa€MbI€, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKas peakus

ITepunonnueckuint 3akoH. llepuoauueckas cucrema XUMHYECKUX DJIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX NEPHOJOB, KAJIHS, KAJIbLUA U UX COCTIUHEHUI
B COOTBETCTBUM C IIOJIOKEHHUEM »3JIEMEHTOB B llepuommyeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrtpoeHue BellecTBa: BHUABl XUMHYECKOW CBSA3U. THIBI KPUCTATUTMYECKUX
pPEIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKU U
BHUJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XHUMUYECKHUE
CBOMCTBA BEIECTB, OTHOCAIIMXCS K Pa3IM4HbIM KJaccaM HEOPraHWYECKHUX
COEIMHEHUI, TeHETUUECKasi CBA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peaklUi M0 pa3InyHbIM IpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEaKIUU BEUIECTB, MO TEIIOBOMY 3¢ (deKTy, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XMMHUYECKHX DJIEMEHTOB, 10 0OpaTUMOCTH, 1O
YUaCTHIO KaTalau3aropa). JK30- U SHJIOTEPMHUUECKHE PEAKIIH, TEPMOXUMHUYECKHE
ypaBHEHHUSL.

[lonsitue o ckopoctu xumudeckoi peakuuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusax. [IoHsATHEe O rOMOT€HHBIX M IeTePOre€HHBIX
peakuusx. Ilonsatue o katanuse. [IoHATHE 0O XMMUYECKOM paBHOBECHH. DaKTOPHI,



BIIMSIOIIME HAa CKOPOCTh XHMHMYECKOW pPEAaKUHH M I0JO0KEHUE XUMHUYECKOrO
PaBHOBECHSI.

OKHCANTENPHO-BOCCTAHOBUTEIbHBIE  pEAKLMU,  JJICKTPOHHBIA  OajaHc
OKHCIINTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBnenue YPaBHEHHM
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJB30BAHUEM  METOJA
3JIEKTPOHHOTO OaiaHca.

Teopust ANEKTPOIUTHUECKON JUCCOUUALUN. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karvonbl, aHMOHbI. MeXaHM3M AMCCOLMALMM BELIECTB C PA3JIMYHBIMU BHJAMU
XUMHU4ecKoil cBsizu. Crenens nucconuanuu. CUiabHbIE U C1a0bIe 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y ciioBus IPOTEKAHUS peaKIMi HOHHOTO 0OMEHa,
IOJIHBIE M COKpaUIEHHbIE HWOHHBIE YypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHHI U COJICH B CBETE MPEJICTABICHUHN 00 3JEKTPOIUTUYECKOMN TUCCOIUAINH.
KauectBeHHble peakunu Ha HOHBL. [IOHSITHE O TUAPOIH3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — META/VIOB M HeMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB
(xmopuga HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKLUU
OT BO3JCHCTBUS pa3iIMuYHBIX (PAKTOPOB, HCCIEIOBAHUE DBJIEKTPOINPOBOAHOCTH
pPacTBOPOB BEUIECTB, MPOLECCa AUCCOLMALINN KUCIIOT, IIeJI0uei U cosei (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEO MAaTEPHUANIOB), MPOBEIECHUE OIBITOB, HILTIOCTPUPYIOIIUX
OpU3HAKK MPOTEKaHUsS peakiil HMOHHOro obOmeHa (oOpa3oBaHUE OCalKa,
BBIJIEJICHHE Ta3a, OO0pa30BaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOLINX MPUMEPHI
OKHUCJIUTEIIBHO-BOCCTAHOBUTENBHBIX PEAaKIUil (TOpEHHE, PEaKLUU pa3JIoKEHUS,
COCIMHEHHUS), pACHNO3HABAHME  HEOPraHWYECKHMX  BEIIECTB C  IMOMOIIbIO
KAueCTBEHHBIX PEAKIIUI HA MOHBI, PEIICHUEIKCIIEPUMEHTAJIbHBIX 3aa4.

Hemeranibl 1 MX cOeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u (U3NYECKue CBOMCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEpE XJIopa(B3auMOEHCTBHE
C METaJllaM{, HeMeTaulaMH, Ienodamu). XiopoBogopoa. ColisiHas KHUCIOTa,
XMMHWYECKUE CBOWCTBA, IIOJIydYEHHE, NpUMEHEeHue. JlelicTBue xjopa U
XJIOPOBOJIOPOJIa HA OPraHU3M YeJIOBEKa. BaxkHenIme XJIopuIbl U UXHAXO0KICHUE B
npUpoe.

OObmas xapaktepuctuka 31eMeHToB VIA-rpynmnsl. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue U (puU3MUecKHe CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUTOTPOIHbIE MOAU(PUKALIMKA KUCIOPOAa
U cepbl. XumMuyeckue cBoilcTBa cepbl. CepoBOJIOpOJ, CTpoeHue, Ppuanyeckue M
XUMHYECKUE CBOMCTBA. OKCHIIBI CEPBl KAK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.



Cepnas kuciaoTa, pu3ndecKne 1 XUMUICCKHE CBOMCTBA (00IHe KaK IMPEICTaBUTEIS
KJlacca KHUCJIOT M crnenuduueckue). XUMHUECKUE pEeaKIUH, JeKallue B OCHOBE
MIPOMBILIUIEHHOTO CIoco0a TMOJyYEHUsI CEepHOW KHUCIOThL. IIpuMeHeHue cepHoOU
KUCIOThL. CONM CEepHOM KHUCIOThI, KAa4eCTBEHHAs peakuus Ha Cyab(paT-HuoH.
Haxoxnenue ceppl m €€ coeaMHEHWH B IpUpOAE. XUMHUYECKOE 3arpsA3HCHHE
OKpY’)KaloIllled Cpeapl COCIUHEHUSIMHU cepbl (KUCIOTHBIE AO0XKAM, 3arps3HEHHE
BO3/lyXa U BOAOEMOB), CHOCOOBI €r0 MPEJOTBPAILECHUS.

OOmias xapaktepucTuka 35eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHW OKHUCIIECHUA. A30T, paclpoOCTpPaHEHUE B MPHUPOJE,
¢usnyeckue u xumuieckue cporictsa. KpyroBopor azora B npupoje. AMMHAK, €T0
(¢usnyeckue 1 XMMUYECKUE CBOMCTBA, MOTyYeHHE U npuMeHeHne. Coau aMMOHUS,
X QU3MUecKre U XUMUYECKHe CBOMCTBRA, pruMeHeHrne. KauecTBeHHas peakuys Ha
MOHBI aMMOHMS. A30THasl KHUCIIOTa, €€ MoJydeHue, (pU3nyecKkue U XUMUYECKUeE
cBOMcTBa (0OIIME Kak MPEACTaBUTENS Kjacca KUCIOT U CHEeUU(PUUYECKUE).
Hcnonb3oBaHre HUTPATOB M COJICH aMMOHUS B KAUYE€CTBE MUHEPAJIBHBIX YI0OPECHUIA.
XVMMHUYECKOE 3arpsi3HEHUE OKPY’KAOIIEH Cpelbl COEIMHEHNUAMM a30Ta (KUCIOTHBIE
JOXKIY, 3arpsi3HEHHE BO31ayXa, MOYBbl M BoAoEMOB). docdop, amnoTpomnHsie
Moaudukauuu pocdopa, puznueckrue nu xumuyeckue cBoiicta. Okcup docdopa
(V) u dochopnas kuciora, puznueckue U XUMHUYECKHUE CBOICTBA, MOTYUYEHUE.
Ucnonp3oBanue hochaTroB B KauecTBE MUHEPATBHBIX yI0OPEHUN.

O6mrast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIIEHUS. Y TIEpO/, aJUIOTPOITHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B MpUPOJE, PU3MUECKHEe U XUMHUYECKHE CBOMCTBA. AncopOuus.
Kpyrosopor yraepoma B mnpupoge. Okcuisl yriepoga, HUX (QHU3UUYECKHE WU
XUMUYECKUE CBOWMCTBA, JEHCTBHE HA JKUBBIE OpPraHU3MBbI, I[OJIY4YEHUE U
npUMEHEHHEe. DKOJOTrHYeCKre MpoOJIeMbl, CBI3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00AJTBHOTO MOTEIUICHHS KJIMMaTa, MapHUKOBBIM 3(dekT. YromapHas
KHCIIOTAa U €€ COolM, UX (PU3MYecKue M XUMHYECKUE CBOWCTBA, IMOIYYEHUE H
npuMmenenue. KauecTBeHHass peakiuss Ha KapOoHaT-MOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METUIIHE, TPOMBIIIIICHHOCTH U CEJIBCKOM XO3SICTBE.

[lepBoHavasbHBIE TOHATHUSL 00 OPraHUYECKUX BEHIECTBAX KAK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, STUJIEH, alleTHIIEH, dTaHOJI, TJIMIEPUH, YKCYCHas KUCIIO0TA).
[IpupoaHbpie HMCTOYHUKHA YIJIEBOJOPOAOB (Yrojb, HOPUPOAHBIA Ta3, HePTb),
OPOAYKTHl UX TMepepaboTku (O€H3MH), UX pPOJib B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTie 0 OMOIOTUYECKU BaXKHBIX BEIECTBAX: KHUpax, Oenkax, yriaeBoaax — U ux
poJii B JKHM3HM 4eloBeKa. MaTepuallbHOE €JIMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUM.



Kpemuuii, ero Qusuueckue W XUMHUYECKHE CBOWCTBA, TIOMyYCHUE W
npumeHeHue. CoequHeHus KpeMHuus B ipupojie. O0uue npeacTaBieHus: 00 OKCUe
kpemuus (IV) u kpemaueBoit kucimore. CUIMKATHI, X UCTOJIL30BAHUE B OBITY, B
MPOMBINICHHOCTH. BakHeHIne CTpOUTENIbHbIE MaTepualibl: KepaMHKa, CTEKJIO,
LIEMEHT, OeToH, xene300eToH. IIpoOreMbl 0Oe30MacHOTO  MCMOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00pa3IlOB HEOPTaHWYECKUX BEIECTB, CBOMCTB COJSTHOW KHCIIOTHI,
IIPOBEJICHUE KAUEeCTBEHHBIX PEAKIMi Ha XJIOPHUA-UOHBI U HAOJO/IEHUE MTPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaKawIlIue (QU3NYECKHMe M XUMHUYECKHE CBOMNCTBa
rajloreHOB M WX COCIWHEHHI (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPUATIOB),
03HaKOMJIEHUE C 00pa3aMU XJIOPUIOB (raJOreHH I0B), O3HAKOMIICHHUE ¢ 00pa3iaMu
ceppl U €€ COeNMHEHUSMH (BO3MOXKHO HCMOJb30BAHUE BHACOMATEPHUAIIOB),
HaO0JII0ICHHE TIpoliecca OOyTIIMBaHUS caxapa Ioj] AEMCTBUEM KOHIIEHTPUPOBAHHOMN
CEPHOM KHCIIOThI, U3YYECHUE XUMHUUYECKUX CBOMCTB pa30aBICHHON CEPHON KUCIIOTHI,
MPOBEJICHUE KAaUeCTBEHHON peakIuu Ha Cyab(}aT-uoH U HaOJoIeHUE MpU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE C (U3HYECKMMU CBOMCTBaMU a30Ta, (ochopa U ux
COEIMHEHUN (BO3MOXHO HCIIOJIH30BAaHUE BHJIEOMATEPHAIIOB), 00pa3iaMu a30THBIX
u (docopHBIX yI0OpeHH, MOJydeHHE, COOMpaHue, paclio3HaBaHUE M H3YUYCHUE
CBOWCTB aMMHAKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIMi HAa MOH aMMOHUS U
dochar-uoH U U3yYeHUE NPU3HAKOB WX MPOTEKAHUs, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTBI C MEAbI0 (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHUAIIOB), M3YYEHUE MOJIEICH KPUCTAIMYECKUX PEIIETOK anmasa,
rpadura, ¢yiepeHa, 03HAKOMJICHHE C IIPOIECCOM aACOpOIMH PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHMCTBOM MPOTHBOTA3a, MOJIyYCHUE,
cobupaHue, pacrio3HaBaHUE W U3yYEHUE CBOMCTB YTJEKHUCIIOrO rasza, IpoBeAcHUE
Ka4ueCTBEHHBIX pEaKIMii Ha KapOOHAT U CWJIMKAT-UOHBI U U3yUYCHHUE MPU3HAKOB MX
MPOTEKAHUS, O3HAKOMJICHHE C TMPOAYKIHEH CUIIMKATHON MPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIbHBIX 3aJlady Mo TeMe «BakHeilllne HeMeTaulbl U UX
COCTUHEHUS.

MeTasiibl M MX COeIMHEHUSA

OO0mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH
ux nonoxeHus B Ilepuogmyeckor cucreMe XuMuU4Yeckux d3yemeHToB J[. U.
MenneneeBa u ctpoenus atoMoB. CTpoeHue MetaiioB. Merajnyeckas CBsi3b U
METa/NIMYeCKasl  KPUCTAUIMYECKass  peléTka.  DJIEKTPOXUMUYECKUM Pl
HaIpspDKeHU MeTtauioB. OuU3nyeckre U XUMMUYECKHE CBOMCTBA MeTauioB. OOIue
crocoObl MoydeHus: MeTawioB. lloHsTHE O KOppO3WKM METaIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. Cruiassl (CTallb, UyT'YH, TIOPATIOMHHMI, OpOH32)
Y UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.



[Ilenounsie MeTaUIBL: MOJIOKEHUE B [leproIMUecKOr CHCTEME XMMHUYECKUX
sanementoB /. M. MenzeneeBa, cTpoeHUE MX aTOMOB, HAXOXKIAEHUE B IMPUPOJE.
®uznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKCuasl U
TUJAPOKCUABI HATpusd MW Kamusa. [IpuMeHeHue WIeNOYHBIX METAUIOB M UX
COEIMHECHUM.

[IlenouyHO3eMeNbHBIE METAJUIBI MAarHUM W KaJbLUW: IIOJOXKEHUE B
[Tepuonnueckoii cucteMe xuMmuueckux ueMeHToB 1. . MeHneneesa, ctpoeHue ux
aTOMOB, HaxO0XJAeHuEe B npupoae. OU3NUECKHE U XUMUUYECKUE CBOMCTBA MarHusiu
Kaublusl. BaxkHeime coeiMHEeHUs Kaablus (OKCU, TUAPOKCHU, coJin). 2 KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

AmromuHuii: nojoxeHnue B [leproanyueckoil cucTeMe XUMUUYECKUX 3JIEMEHTOB
J. 1. MenaeneeBa, cTpoeHHME aroma, HaxOXAeHUE B Ipupoae. Pusnyeckue u
XUMUYECKUE CBOMCTBa alfoMUHMS. AM]OTEepHbIE CBONCTBA OKCUIA U TUIPOKCHU]IA
AJFOMUHUSL.

Keneso: nonoxenue B [lepnoanueckon CUCTEME XUMHUYECKUX JIEMEHTOB /.
. MenpgeneeBa, CcTpoeHHE aroMma, HaxoxzaceHue B mnpupone. dusznueckue u
XUMUYECKHE CBOMCTBA xkene3a. OKCUIbl, THApOoKCU bl U conu xkenesa (1) u xxeneza
(1), ux cocraB, CBOWCTBA U TOJYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMd METaJUIOB M CIUIaBOB, HUX (PU3HMUYECKUMHU
CBOWMCTBaMH, U3YYEHHE  PE3YyJbTAaTOB  KOPPO3HH  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KaJIbI[Usl W HATpus C BOJIOM (BO3MOXXHO HCHOJb30BAHUE BHUICOMATEPUATIOR),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUA JKEJIE3a B KHUCIOPOJIE
(BOBMOXKHO  HCIOJIb30BAHME  BHJICOMATEPUANIOB), TMPHU3HAKOB  MPOTEKaHUs
KAQ4ECTBEHHBIX PEAKLMM HA MOHBI: MarHus, KaJIbLUs, aJIIOMUHUS, LIUHKA, XKeJe3a
(I) u xenesa (III), mexu (I1), HaOMIOACHKUE ¥ OMKCAHKE MPOIIECCOB OKPALTHBAHHUS
IJaMEHH WOHAaMU HaTpus, Kadusd U Kajdblus (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), UCCIEOBaHIE aM(OTEPHBIX CBOMCTB I'MPOKCUIA AIFOMUHUSU
TUIPOKCHUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a1a4d 1o teme «Baxuenmmue
METaJUIbl U KX COCTMHEHUS.

XuMHA ¥ OKpPYKAKOLIAS Cpeaa

BemecTBa m Marepuanbsl B IIOBCEAHEBHOW XW3HM YEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMHYECKUX peakiuii B ObITy. [lepBas momoms npu
XUMHYECKUX 0KOTaxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYXKaroIleh cpeanl (MpeaenabHas JO0MmyCcTUMast
KOHIeHTpalus BemiecTs, najiee — [1/IK). Ponb xumMuu B pelieHun 3K0JI0rH4eCKuX
npoO0em.

Xumuueckuit IKCnepumenm:



M3yueHHe oOpaslloB MaTepuanoB (CTEKIIO, CIJIaBbl METAJUIOB, MOJIMMEPHBIC
MaTepualbl).

Mesxcnpeomemmnbnie ceasu

Peanuzanmsi MEXNpeaMETHBIX CBS3CH NMpU M3ydeHWH XUMUKW B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TOHATUH, SABJISIONIMXCS CUCTEMHBIMU ISl OTJCIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCu(pUKaluusi, NEPUOANYHOCTb, HaAOIIOaEHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeNb, SIBJICHUE, IMapHUKOBBIN
3 deKT, TEXHOIOTHS, MaTEPHUAIIBI.

duznka: MaTepusi, aTOM, FJICKTPOH, POTOH, HEUTPOH, NOH, HYKJIUI, H30TOIIHI,
pPalOaKTUBHOCTb, MOJIEKya, AIEKTPUICCKUI 3aps, IIPOBOTHUKH,
MOJyIPOBOJIHUKY,  JTUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHHE BEIIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIINYECKAS
peméTka, CIUIaBbl, (PU3NYECKUE BEIUYUHBI, CAMHUIIBI U3MEPEHUs, KOCMUYECKOE
MIPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, F3KOCUCTEMA, MUHEPAIbHbIE
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHBIC BEIECTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEPAIIBI, TOPHBIE TTOPOIbI, TTOJIC3HBIC
MCKOIIaeMbIe, TOTIJTUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOT'O OOIIETro
o0pa3oBaHUsI JOCTUTalOTCs B X0/€ OOy4YeHUs XHMHUM B €IUHCTBE Y4eOHOU u
BOCITUTATEIbHOU AESATEIBHOCTU B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSMHM, IPUHATHIMU B
oOlliecTBe MpaBWJIaMd M HOPMaMU TOBEACHHUS U CIIOCOOCTBYIOT Mpoleccam
CaMOTMO3HAHUSs, CAMOPA3BUTHUS U COLIMAIIM3AIIMHI 00yUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJIbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOy4YaroMIMXCA
PYKOBOJICTBOBATbCSI CHUCTEMOW IMO3UTHUBHBIX I[IEHHOCTHBIX OpHUEHTAllMi U
pacIIMpPEHUE ONBITA AEATEILHOCTH HAa €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpMOTHYECKOT0 BOCTIMTAHUS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HAcCJIC[WI0, TOHMMAaHWs 3HAYEHUS XHUMHUYECKOM HAayKH B >KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMALIUEH O
NEPENOBBIX JOCTHKEHHUAX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOMCTBE MUpa U OOLIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS

MPEACTABICHUS] O COLMAIBHBIX HOPMax MW TMpaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKAaTUBHONH KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOU, Y4eOHOUCCIIE10BATENHCKOM, TBOPUECKOM U IPYTUX BUIAX ACSTEIbHOCTH,
TOTOBHOCTU K pPa3HOOOpa3HOM COBMECTHOM MAESITEIbHOCTH MpPH BbINOJIHEHUU
yueOHBIX, IMO3HABATEIbHBIX 3a/1a4, BBINOJHEHUHM XMMHYECKUX 3KCIEPUMEHTOB,
CO3/IaHMHU Y4€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHUIO M B3aUMOTIOMOIIU
B MPOIIECCE ATOM yueOHOU AesTENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE
U TIOCTYNKU CBOMUX TOBApHIIEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS ITOCIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS:

MUPOBO33PEHUYECKUE MPEICTABICHUS O BEUIECTBE M XMMHUYECKON pEaKlHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPA3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY I IOHMMAaHHUS CYHITHOCTH HAyYHOW KapTHUHBI MHpa, MMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJBI, B3aWMOCBSA3SX YEIOBEKAa C
IIPUPOJTHOMN CPELION, O POJIA XUMHUM B MIO3HAHUU STUX 3aKOHOMEPHOCTEM;

IT0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHUU I10
XUMUHU, HEOOXOJMMEBIE I OOBSICHEHUS HAOIOMAeMBIX MPOIECCOB W SBIICHU,
MO3HABATENbHON, MHPOPMAIMOHHON W YUTATENbCKOM KYJIBTYPBl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHON padOThl ¢ Y4EOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JOCTYMHBIMA TEXHHYCCKHUMHU CpeACTBaMH HH(GOPMAIMOHHBIX
TEXHOJIOTHM;

uHTEpeC K OOYyYEHHI0 W TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CHOCOOHOCTP K  CcamMO0Opa3oBaHUIO, TPOEKTHOW W  HUCCIEIOBATEIHCKOM
JEATETHPHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTH W YPOBHSA OOY4YEHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU J>KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 3JI0pOBBI 00pa3 *KWU3HHU, OCO3HAHUE TOCIEJICTBUNA U
HENPUATUE BPEAHBIX MPUBBIUEK (YMOTPEOICHUS aJIKOT0JIs, HAPKOTUKOB, KYPEHHS),
HEOOXOJIMMOCTH  COOJIOJICHUS] TpaBUi  OE30MAaCHOCTU TMpU  OOpAIICHUH C
XUMUYCCKUMH BEIIECTBAMH B OBITY U PEaIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPaKTUYECKOMY M3YUCHHIO TIPOodeccuii M Tpyaa pa3TuvIHOTO poja,
YBaXEHUE K TPYAY U PE3ybTaTaM TPYIOBOH IESITEILHOCTH, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHU 110 XUMHUHU, OCO3HAHHBIN BRIOOPHUHIUBH Ty JTBHON
TPACKTOPUU TPOJOIDKEHUS 00pa3oBaHMsI C Y4ETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEIIHON
npodeccuoHaIbHOM NeATEeILHOCTH U Pa3BUTHUSI HEOOXOIMMBIX YMEHUH, TOTOBHOCTh
a/IalITUPOBATHCS B TPO(HECCHOHATLHOM Cpelie;

6) IKOJIOrM4eCKOro BOCIIUTAHMSA:

DKOJIOTUYECKH IIeJiecooOpa3HOe OTHOIIEHHWE K MPUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMaHUE IIEHHOCTH 3JI0POBOTO U
O0e3zomacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nyecKkoMy U TCUXHYECKOMY 3/I0pPOBBIO, OCO3HaHHE IEHHOCTH COOJIOCHHUS
npaBuI 0€30I1aCHOTO MOBEACHUS TP padoTe C BEIIECTBAMH, & TAKXKE B CUTYyaITUsX,
YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TOJydaeMble TIPH M3yUYCHUU XUMUH, IS
pelIeHus 3a/1a4, CBS3aHHbBIX C OKPYKAIOUIEH MPUPOTHON CpenoH, sl MOBBIIICHHUS
YPOBHSI  OKOJIOTUYECKOW  KyJIbTYPhI, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
AKOJOTUYECKUX TMPOOJEM W TMyTeH WX peIIeHUs] MOCPEJACTBOM METOJO0B XHMHH,
HKOJIOTHYCCKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS MM B ITO3HABATEILHOM,
KOMMYHUKATUBHOMN Y COLIMAJIBHOM MPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATDI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBbIE IS
(bopMHUpPOBaHUS MUPOBO33PCHUS OOIIICHAYYHBIC TIOHATHS (3aKOH, TCOPUS, PUHITHII,
runore3a, (akt, cuUCTeMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOpPbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETax W IMO3BOJSIOT Ha
OCHOBE 3HAHWH W3 3TUX MPEIMETOB (HOPMHPOBATH MPEACTABICHUE O IETOCTHOU



HAyYHOW KapTHUHE MUpPA, U YHUBEPCAJIbHbIC yUeOHbIE IEHCTBUS (IT0O3HABATEIbHEIC,
KOMMYHUKATUBHbBIC, PETYJIATHUBHBIC), KOTOpble obOecrneunBaroT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO y4eOHOMU
TESITEIbHOCTH.

Ilo3HaBaTe/bHbIE YHUBEPCAJIbHbIE YUeOHbIe AeiicTBHUS

Ba3oBble Jjornueckue aeicTBUA:

YMEHHUSl HCIOJIb30BaTh MNPUEMBI JIOTMUECKOTO MBIIIIEHUSI MPU OCBOCHUU
3HAHWH: PACKPBIBaTh CMBICI XUMHUYECKHUX TMOHATUN (BBIACIATh UX XapaKTCpPHBIC
MPU3HAKHN, YCTaHABJIMBATh B3aWUMOCBS3b C JPYTHMMU TOHSATHSMH), WCTIOJIH30BATh
MOHATHS JIJIs1 OOBSICHEHUS! OTJCIbHBIX (DAKTOB U SIBIICHUH, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMA XUMHYECKUX BEIIECTB U XMMUYECKHUX PEaKIIui,
YCTaHABJIMBATh MPUUMHHO-CIICACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYKACHHS (MHIYKTHBHBIC, ICTyKTUBHBIE, IO aHAJIOTHH),
JIeNIaTh BBIBOJIBI U 3aKITFOUCHUS;

YyMEHUE TPUMEHSITh B TIPOIECCE I[IO3HAHUS TOHATUS (MPEIMETHBIE U
METaIpeIMETHbIE), CHAMBOJIMYECKHE (3HAKOBBIC) MOJIEIIH, UCIIOIb3YEMbIC B XUMUH,
MpeoOpa3oBEIBATh MIMPOKO MPUMEHIEMBIC B XUMUU MOJICIbHBIC MPEACTABICHUSI —
XUMUYECKUN 3HaK (CUMBOJ JJIEMEHTAa), XUMHUYecKas (opMyna U ypaBHEHHUE
XUMHUYECKON peakluy — MpU PelIeHrud Y4eOHO-TI03HABATEeNbHBIX 3a7a4, C YIYETOM
ATUX MOJICNBHBIX TPEJCTABICHUN BBIABIATH U XapPaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKN U3y4aeMbIX OOBEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIUH,
BBIBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJICICTBEHHBIE CBSI3U U
POTHUBOPEYHS B MU3YIaCMBIX MPOIECCaX U SIBICHUIX.

Ba3oBblie uccienoBare/ibCcKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABICHHBIE BOIMPOCH B KAaueCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4€CTBE OCHOBBI JIJIs1 (POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

npuoOpeTeHne OmbITa MO TUIAHUPOBAHWIO, OPTaHU3AIMHA U TPOBEICHUIO
YUYEHUYECKUX OJKCIEPUMEHTOB, yMEHHME HaOJIIoAaTh 3a XOJIOM Ipolecca,
CaMOCTOSITENIFHO IPOTHO3UPOBATh €r0 Pe3yibTar, POopMyIupOBaTh 0000IIECHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEIEHHOTO OIbITa, UCCIEIOBAHMS, COCTABIIATh OTUYET
0 MpOoJIeNIaHHOM padoTe.

Pabora c unpopmanmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HWH(OpMAIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHUS, MOTYyYaEMYyIO U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIOMYJIApHAsT  JIUTEpaTypa XHMHYECKOTO COJACpX aHHs, CIPaBOYHBIC
mocobus, pecypcel MHTepHETa), KPUTHUYECKH OICHUBATh MPOTUBOPEUMUBYIO U
HEJI0OCTOBEPHYIO WH(DOPMAITHIO;



YMEHHE MPUMEHITh Pa3IUYHbIE METOJABI M 3alpOChl MPHU MOUCKE M OTOOpE
MHPOpMAMM M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJI BBIITOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMPEICIEHHOTO TUIIA, TPHOOPETEHUE OMbITA B
o0JacTd UCHOJB30BaHUS  HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpPOIl aKTUBHOT'O MCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO0 (GOpMY IPEICTABICHUS HHPOPMALUU U
WIITIOCTPUPOBATh pEIIaeMble 3a/adydl HECJIOXHBIMU CXEMaMH, JHarpaMMaMi,
apyrumu GopMamu rpaduKe U ©X KOMOUHAIMSIMH,

YMEHHE WCIIOJIb30BaTh MW AaHAJIM3MpPOBATh B IIpolecce Y4eOHOH W
UCCIIEZIOBATEIbCKON EATENBHOCTH MH(OPMALIMIO O BIMUSHUU HPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOUIEH NPUPOIHOU
Cpelbl.

KoMMyHuKaTHBHBIE YHMBePCAJIbHbIE YUeOHbIe AelicTBUS:

YMEHUS 33]1aBaTh BOIIPOCHI (B X0J1€ AUAJIOTA U (UJTN) TUCKYCCUHU) TIO CYIIIECTBY
oOcyxnaeMoi TeMmbl, (OPMYIUPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHHUS MPEUI0KEHHON 3a1a4u;

YMEHMsSI  TPEJICTaBIATh  IOJYYEHHBbIE  pe3ysbTaThl  IO3HABATENIbHOM
JESTeIbHOCTY B YCTHBIX W THCbMEHHBIX TEKCTax; JejaTb IPE3eHTALNIO
pE3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOpPHOIO OIBITA,
1abopaTOpHOI pabOTHI IO UCCIAEAOBAHUIO CBOMCTB BELIECTB, YUEOHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NO3HABaTEIbHOM W HMCCIEAOBATEIbCKOM  JNEATENBHOCTH  NpPH  PEIEHUU
BO3HUKAIOIIKMX NpoOJieM Ha OCHOBE yuéTa OOLIMX WHTEPECOB U COTJIACOBAHUS
no3uIii (00CyXIeHusI, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBD», KOOPIUHAIIHS
COBMECTHBIX JCHCTBUM, OIpEIEIeHHEe KPUTEPUEB IO OLEHKE KayecTBa
BBITMIOJTHEHHOH pabOThI U pyTHE).

PeryiasiTuBHbIe YHUBepPcadbHbIe YueOHbIE el CTBUS:

YMEHUE CaMOCTOSITEJIbHO ONpPENENsATh LEIU JACSITENbHOCTH, IJIaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JesITeNIbHOCTb, BbIOUpaTh Hanbosee 3(hPeKTUBHBIE CIOCOOBI pelIeHUs yUeOHBIX U
MO3HABATEJBHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBIATh MM KOPPEKTUPOBATH
IPEIJIOKEHHBIA  QJITOPUTM  JEHUCTBUUA NPU BBINOJHEHUU 33JaHUM C Y4YETOM
MIOJTyYeHUsS] HOBBIX 3HAHWUH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOW LIEJIH, YMEHUE
MCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, PEAJIaraéMble B YCIOBUU 3aJaHHH.

NPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pPE3yabTATOB IO OCBOCHHIO 0053aTEIHHOTO
COJIepKaHusl, YCTaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE 00YYaIONIMMHUCS HAYyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



neucTBui, crenupuUeckue I TPEAMETHOW oOmacth  «XUMHS», BHUIBI
NEATENIbBHOCTA [0  IOJYYEHHIO HOBOIO  3HAHWS, €ro MHTEpIpETaluu,
peoOpa30BaHUIO B IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoH1y 00yueHus B 8 ki1acce npeIMETHBIE PE3YJIbTAThl HA 0230BOM YPOBHE

JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XHMHWYECKHX MOHSTHUN: aTOM, MOJIEKYIIa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT M HEOJHOPO/AHAS), BAJIEHTHOCTh, OTHOCUTEJIbHASL ATOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKas peakius, Kiaccuukaius peakiuil: peakiuu
COCIMHEHUSA, PpEAKIMU Pa3JI0KEHUSA, pPEaKIUU 3aMEIICHUs, pEaKiuu
0o0OMEHa, HK30- ¥ SHJOTEPMHUUYECKHE PEAKLIUH, TEIUIOBOM 3PPEKT peakluu,
AJIpO aTOMa, HIEKTPOHHBIHN CIIOM aTomMa, aTOMHasi OpOUTAlIb, PaJNYC aTOMa,
XUMUYECKasl CBSI3b, MOJISIPHAS M HEMOJSIPHAs KOBAJICHTHAS CBSI3b, MOHHAS
CBSI3b, MOH, KAaTHOH, AaHWOH, PAacTBOpP, MaccoBass JOJIsI BEIIECTBA
(IpolieHTHAasi KOHIIEHTpAIUs1) B pacTBOPE;

o WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MIPUMEHSTH 3TU OHATHUS MPU ONMCAHUH BEUIECTB M UX MPEBPALICHU;

¢ HCIMOJBh30BaTh XHMHUYECKYI) CHMBOJHUKY JUIsl COCTaBieHUS (opmyl
BEIIIECTB U YPABHEHUN XUMHUUECKUX PEaKIINi;

o OIpEIENsATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHMUSIX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCJUHEHUSX,
MIPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEOUHEHHU MO
dbopmynam, BHUJ XUMHUYECKOW CBA3U (KOBAJICHTHAass H HWOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

o packpeBaThb cMbIca Ilepuomnueckoro 3akona J[. M. Mennaeneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE MEPUOANYECKOM 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX MojioxkeHus:i B Ilepuoguyeckoii cucreme,
3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPDHOTO YYEHMSI, 3aKOHa ABOrajipo;

o OINKCHIBATh U XapakTepu3oBaTh TaONMMuUHylO Gopmy Ilepuoanueckoi
CUCTEMbl XHMHYECKHUX DJJEMEHTOB: pa3auyaTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnobounas noarpymnmna (b-rpynmna)», mansie u
OOJbIIME TEPHUOJIbI, COOTHOCUTH OO0O3HAUEHHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuonuueckass cucrtemMa xXumudeckux anemento J[. .
MeHieneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00IlIee YUCIO 3JIEKTPOHOB
U paclpeIeIeHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHMUECKHUE BEIIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBy YYacTBYIOLUIUX B pPEaKIUU
BEILECTB, MO TEIIOBOMY 3 (PEKTY);

XapaKkTepu30BaTh (OMHUCHIBATh) OOILIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKasi OIMCAHUE ITPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM;

IIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH IPOTEKAaHUS XUMUYECKHX NPEBPAILCHUNA B
Pa3IMYHBIX YCIOBUSX;

BBIYMCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacCBhIBELIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOTO »3JeMEeHTa Mo (opmyse COoequHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO
XAMUYECKOW PEaKIINU;

IIPUMEHATH OCHOBHBIE ONEPALN MBICIUTEIBHON JIEATEIBHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allul0, KJIacCU(PUKAIHUIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3€d — Ui M3YyYEHHsI CBOMCTB
BEIIECTB M XHMMHYECKHX PpEAKIUi, EeCTECTBEHHO-HAYyYHbIE METOJIbI
NO3HaHUs — HAOIIOJEHUE, W3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peayibHBIN 1 MBICIICHHBIN );

CJIeI0BATh MPAaBUIIAM MOJb30BAHMS XUMUYECKOM MOCY101 U Ta00paTOPHBIM
o0opyJoBaHMEM, a TakKe IMpaBUjiaM OOpalleHUusi C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKUMSIMM T1I0 BBINOJIHEHUIO JIAOOPaTOPHBIX
XUMHUYECKHX OIBITOB IO MOJIYYEHUIO U COOMPAHUIOTa3000pa3HbIX BELIECTB
(BomopoJa M KHUCJIOpOJa), MPUTOTOBJIEHUIO PACTBOPOB C OIPENEIEHHON
MacCOBOM JOJIEW PAacCTBOPEHHOIO BEILECTBA, IUIAHUPOBATh WM IPOBOJIUTH
XUMHUYECKUE SKCIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB WIEIOYEH U
KHUCJIOT C TMOMOIIBI0 UHAUKATOPOB (JakMyc, ¢eHon(TarenH, METHIOPaHK

U Jpyrue).

K xonIy 00yuenus B 9 kj1acce npeIMeTHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX IIOHATHH: XUMUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTWOH, aHWOH, I[POCTOE BELIECTBO,
CII0’KHOE BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIbHOCTh, CTEIIEHb
OKHCJICHUS, XUMHUYECKasl peaKlys, XUMUYECKasl CBA3b, TEILUIOBOU 3(PpPeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOIUTHYECKAsT AUCCOLMANMsSA, PEaKUUU HOHHOIO
oOMeHa, KaTalnu3aTop, XUMUYECKOE PAaBHOBECUE, OOpATHMBIE U



HEOOpaTUMBbIE pEAKLHMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKLUU,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJIEHUE,aJUIOTPOIIUS,
am(pOTEepHOCTH, XUMUYECKas CBSI3b (KOoBaJIeHTHas, WOHHas,
METaJuIMYecKasi), KpUCTAINIMYeCKass pemeTka, KOppo3usl METalIoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKUuu, NPelebHO JI0myCcTHUMas
koHrenTpauus [1/IK BemecTna;

WUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSIThH ATU OHATHUS MPU ONMMCAHUY BEUIECTB U UX MPEBPALCHU;
WCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY JJs COCTaBlIeHUS (HOpMyI
BEILIECTB M YPAaBHEHUN XUMHUUYECKUX PEaKIINA;

ONPENEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHHSAX pA3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BEHIECTB K
OnpenenéHHOMY KJacCy CO€IMHEHUW 1o (opmyiaMm, BUA XUMHUYECKOU
CBA3M (KOBAJEHTHAs, WOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XUMUYECKON (opMylie, XapakTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIUHEHUH, TUIl KPUCTAILINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbich llepuoguueckoro 3akona JI. WM. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIUCHIBaTh W XapaKTEpHU30BaTh
tabnnunyo Gopmy Ileproanueckoil cUCTEMbl XMUMHUYECKHX 3JIEMEHTOB:
pa3inuath MOHSATHUS «rJaBHas noarpynna (A-rpynmna)» H «IoO0O4YHast
noarpynna (b-rpynmna)», manbie W OOJbIIME TMEPUOJbI, COOTHOCUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCA B IEPUOIMYECKOM TabJIMIIe, CYUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUSI aTOMOB XHMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsa  Aapa, oOOIlee YHCIO DJIIEKTPOHOB M paclpeiesieHue HX 110
AJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUI B Mpejesiax MajblX MEPUOOB U
TJIaBHBIX MOJTPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMUYECKUE DJIEMEHTHI, HECOPTaHMYECKUE BEIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy WM COCTaBy YYacTBYIOUIMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PPeKTy, M0 M3MEHEHUIO CTETICHEW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKUE
CBOMCTBAa NPOCTBIX W CIOXHBIX BEIIECTB, IOATBEP)KAAs OMNHCAHUE
puMepaMl MOJEKYISIPHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIMX
XUMHYECKUX PEAKLIN;

COCTABJISITh  YPaBHEHHUS DJEKTPOJIUTUYECKOM AUCCOLMALMM  KHUCIHOT,
LIEJI0YEH U COJIEU, TIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNX CYIICCTBOBAHHE
TeHETHUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3JIMUHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKIIAN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHca ATUX PEaKIInii;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH TPOTEKAHUS XWMUYECKHX TMPEBPALICHUNH B Pa3IUUHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaCCBHIBEIIECTB,
MacCOBYIO [IOJTFO XHUMHYECKOTO »dJeMeHTa Mo (opmysie COoeauHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPAaBHEHUIO
XAMUYECKOW PEaKIINU;

coOI0IaTh TIpaBUJIa MOJb30BAHUS XUMUYECKON TTOCYI0N MITa00paTOPHBIM
obopylnoBaHMEM, a TakKe TMpaBuia OOpalleHus ¢ BEHIeCTBAaMH B
COOTBETCTBHUM C HWHCTPYKIIMSAMH TII0 BBITIOJIHCHHUIO J1a00PaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJIYYCHHIO U COOMPAHUIOTa3000pa3HbIX BEIIECTB
(aMmMmaka u yriaekucioro rasa);

MPOBOJIUTh  PEAKIMH, TIOATBEP)KIAONINE  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpHI-, OpoMu-,
uoaua-, kKapOonart-, ¢docdar-, cunukar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPAX HEOPTAaHUYECKUX BEIIECTB,;

MIPUMEHSATH OCHOBHBIC OTIEPAIMN MBICTUTEIBHON NEITCIHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O000OIIEHHE, CHCTEMAaTHU3allii0, BBISBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€ — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKluid, €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS —
HaOIoICHNE, U3MEpPEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KJIACC

Ne
n/n

HanmenoBanmue pa3jiesioB u
TeM NMPOrpaMMbl

KoJsnuyecTBOo 4acoB

Bcero

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Bunnl gesireJJLHOCTH
00y4aroIuXCcH ¢ y4eToM padoueid
NporpaMMbl BOCITUTAHUS

Pasznen 1. HepBOHa'la.]'ll)Hble XUMHUYECCKHUEC NTOHATHUHA

Xumus — Ba)kHas 00J1acThb

MMaTpuOTUYCCKOI0 BOCIIMTAHUA:
IHNECHHOCTHOI'O OTHOIICHUA K

11 €CTECTBO3HAHUS U 5 bubmuorexa [JOK
. . OTE€YECTBEHHOMY KYJIbTYPHOM
IPAKTUYECKON JEATEIBHOCTH https://m.edsoo.ru/7f41837c Y KYIBTYPHOMY,
UCTOPUYECKOMY U HAYYHOMY
YeJoBeKa
HacCJIEeHIO,
MIOHMMAaHUS 3HAYCHUS] XUMHYECKOMN
HayKH B )KU3HU COBPEMECHHOTO
0011ecTBa, CHOCOOHOCTH BIIAACTh
BemecTBa 1 xummndeckue bu6mmoreka [IOK . .
1.2 15 JIOCTOBEPHOH MH(OPMAIHECH O
peakuuu https://m.edsoo.ru/7f41837c
NEPEIOBBIX TOCTHKEHUSAX U
OTKPBITHSIX MUPOBOH U
OTEYECTBEHHON XUMUU
Uroro no pazneny 20

Paznen 2. Baxuelimue npeacTaBuTeu

HEOPraHnvIe€CKUX BEIIECTB

3aMHTCPCCOBAHHOCTH B HAYUHBIX

2.1 Bosayx. Kucnopor. Homsrite 6 bubmmorexa LIOK 3HAaHMAX 00 yCTPOHCTBE MUpa U
' 00 okcumax https://m.edsoo0.ru/7f41837¢c yerp P
00111eCTBa;
2.2 Bonopoa.Ilonstue o kucinorax 8 bubmnoreka LJOK rPaKJaHCKOTO BOCIIUTAHUS:

" COJIIX

https://m.edso0.ru/7f41837¢

MIPEACTABIEHUS O COLIMAIBHBIX
HOpMax U IpaBujIax
MEKJINYHOCTHBIX OTHOIICHHI B




KOJUIEKTHBE, KOMMYHUKATHBHON
KOMIIETEHTHOCTH B OOIECTBEHHO
OJIE3HOU

yueOHOMCCIIe10BaTENbCKOH,
TBOPYECKOU U IPYrux BUOAX

53 Boga. PactBopsr. [Tonsitue 06 5 bubmuorexa [JOK JEATEIIbHOCTH, TOTOBHOCTH K
' OCHOBAaHUAX https://m.edsoo.ru/7f41837c pa3HOOOpa3HOI COBMECTHOM
JESTEIbHOCTH IIPU BBITIOJTHEHUH
y4eOHBIX, T03HABATENbHBIX 33/1a4
BBITIOJIHEHUH XUMHUYECKHUX
JKCIIEPUMEHTOB, CO3/IaHUU
24 OcHOBHBIE KJ1acChl 11 bubmuoreka [IOK yU4EOHBIX MPOEKTOB, CTPEMJIEHUS K
' HEOPraHUYECKUX COCTUHECHUI https://m.edsoo.ru/7f41837c B3aUMOIOHUMAHUIO U
B3aMMOIIOMOILU B MPOLIECCE ITOU
y4eOHOU ACSATENHHOCTH,
Hroro mo pazneny 30

Paspnen 3. Ilepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 31eMeHToB /[. U. MengeneeBa. CTpoeHune aToMOB.
XumMnueckas cBsi3b. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIMU

[Iepuonnueckuii 3aK0OH U

TOTOBHOCTH OIIEHUBATH CBOE
MOBEICHUE U MTOCTYIIKH CBOUX

31 Ilepuoanueckas cucrema 7 bubnuorexa [JOK TOBAPHUILEN C O3ULINHU
' XUMHYECKHX AiemMeHToB JI. M. https://m.edsoo.ru/7f41837c HPABCTBEHHBIX U MPABOBBIX HOPM C
MenneneeBa. CTpoeHne aToma y4€TOM OCO3HAHUS MOCIEICTBHMA
MIOCTYIIKOB;
3.2 XuMuyeckas CBs3b. 8 bubnuoreka [IOK LIEHHOCTH HAYYHOT'O TIO3HAHMSL:

OKHUCIIUTENBHO-
BOCCTAaHOBUTEIbHBIE PEAKLIUU

https://m.edsoo.ru/7f41837¢

MHUPOBO33PEHYECKUE
MIPEACTABIICHUS O BELIECTBE U
XUMHUYECKON PEAKINH,




COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U
COCTaBJISIOLINE OCHOBY IS
IIOHMMAHUS CYIIHOCTU HAyYHOU
KapTUHBI MUpa,

Hroro mo paszgen 15 bubmorexa [TOK
pasaery https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubmorexa ITOK
p P https://m.eds00.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne ni/n

HaumeHoBaHue pa3jiesioB U TeM
NpPorpamMmbl

KoanuecTBo 4acoB

Bcero

DJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Buabl
AesITeJIbHOCTH
00y4arouuxcs ¢
yueToM padoueit
NPOrpamMMbl
BOCIIMTAHUS

Pasznen

[EEN

. BelecTBo M XUMHYECKHE PeaKIIHU

11

[ToBTOpeHue u yriyoieHne 3HaHun
OCHOBHBIX Pa3JIesioB Kypca 8 kinacca

bubmuorexa [JOK
https://m.edso00.ru/7f41a636

IpeJcTaBIeHUs 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
Pa3BUTHS IPUPOIBI,
B3aUMOCBS3SIX
YeJioBeKa ¢
IIPUPOJHON CPELION,
0 POJIM XMMHUH B
NO3HAHUU 3TUX
3aKOHOMEPHOCTEH;

1.2

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peaxkuuii

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

ITO3HABATEIJIbHEIC
MOTHBEI,
HalpaBJCHHbIE HA
MOJIy4YeHHE HOBBIX
3HAHUH 110 XUMUHU,
HEOOXOIMMBIC JIJIs
00BACHEHUSA
Ha0JIF0TaeMBIX
MPOIIECCOB U
SIBIICHHH,




MO3HaBaTeIIbHOM,
UH(POPMALIMOHHOM
Y YATATEIIbCKOMN
KYJIbTYpPbI, B TOM
YHCJIC HABBIKOB
CaMOCTOSTCILHOU
paboThI ¢
y4eOHBIMU
TEKCTaMH,
CIIPaBOYHOM
JIUTEPATYPOH,
JIOCTYITHBIMU
TEXHUYECKUMHU
CpeACTBaMU
UHGOPMAITOHHBIX
TEXHOJIOTUH

1.3

3H€KTpOJ’II/ITI/I‘IeCKa$I JUcCcolraius.
XHMHYECKHUE pCaKknuu B paCTBOpPax

bu6nuoreka [JOK

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

UHTEpEC K
0o0y4eHuIo U
TI03HAHUIO,
J1r0003HATETBHOCTD,
TOTOBHOCTb U
CIOCOOHOCTH K
caM000pa30BaHHUIO,
MPOEKTHOU 1
UCCIIEIOBATEIIHCKO
i 1esATeNbHOCTH, K
OCO3HAaHHOMY
BBIOOPY
HANPaBIEHHOCTU U
ypOBHS 00yUYeHHS B




JTanbHEHIIIEM;

Hroro no paszaeny

17

Pasznen 2. Hemerajuibl H HX COCIMHCHUA

51 OO6m1as xapakTepuCTUKa XUMUYECKUX
' snemeHToB VIIA-rpynmnsl. ["anorenst

bubmuorexa [JOK

https://m.edso0.ru/7f41a636

(dhopmMupoBaHUS
KYJIBTYpPbI
3II0POBBSL:
OCO3HAHHE
IICHHOCTH KH3HH,
OTBETCTBEHHOTO
OTHOIIIEHHUS K
CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha
3JI0pOBEII 00pa3
KHU3HHU, OCO3HAHHE
IIOCJIEICTBUU U
HETIPUSITHE
BPEIHBIX TPUBBIYCK
(ynotpebnenus
QJIKOTOJIS,
HApKOTHKOB,
KypeHus),

2.2 OO11ast XapakTepUCTUKA XUMUYECKUX
anemeHToB VIA-rpynmsl. Cepa u eé
COCIIMHEHUS

but6mmoreka [{OK

https://m.edsoo0.ru/7f41a636

HEOOXOIMMOCTH
COOIIIO ICHUS
PaBUII
0€30MacHOCTH NpU
oOparieHuu ¢
XUMHUYCCKUMHAN
BCIICCTBAMHU B




OBITY U peaJTbHON
KHU3HH,

2.3

OO011ast XxapakTepUCTHKA XUMHUUYECKUX
aneMeHTOoB VA-Tpynmsl. A30T, pocop 1 ux
COCIMHEHUS

bubmuorexa [JOK

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

TPYAOBOTO
BOCIIMUTAHUS:

MUHTEpEC K
MPaKTUYECKOMY
U3YYECHUIO
npodeccuii u Tpyna
pa3IMYHOTO POJa,
YBaXX€HUE K TPYy
U pe3yJibTaTam
TPYAOBOI
JeATEeIbHOCTH, B
TOM YHCJIE Ha
OCHOBE
MIPUMEHEHUS
MPEAMETHBIX
3HAHUU 10 XUMUHU

2.4

OO6m1as xapakTepuCTUKa XUMUYECKUX
anemeHTOB [VA-rpynmnsl. Yriepon n
KPEMHUI U UX COEAUHEHUS

bubmuorexa [JOK

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

OCO3HAHHBII BEIOOD
VHIUBUYAJIBHOMN
TPACKTOPUU
POJOTKECHUS
o0pa3oBaHUs C
y4€TOM
JTUYHOCTHBIX
WHTEPECOB U
CIIOCOOHOCTH K
XHUMHH,
00IIIECTBEHHBIX




UHTEPECOB U
noTpeOHOCTEH,
YCIEIIHOU
npodeccruoHaIbHOM
NeSITeITHHOCTH U
pa3BUTHS
HEOOXOTUMBIX
YMEHUH,
TOTOBHOCTB
aalTUPOBATHCS B
npodeccruoHaIbHOM
cpezne;

Uroro no pazneny

25

Pa3znea 3. Mera/uibl 41 UX COeIUHEHUS

3.1

OO01111e cBOICTBA METAJIIOB

bu6mmorexa [IOK

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

9KOJIOTUYECKOTO
BOCIIUTAHUSA:
9KOJIOTUYECKU
1eaecooopasHoe
OTHOULICHHUC K
npUpoJie KaKk
UCTOYHUKY )KU3HU
Ha 3eMJIe, OCHOBE
€€ CyIIECTBOBAHUS

3.2

Baxueiinine MeTalIbl U UX COSAUHEHUS

16

bu6nuoreka [JOK

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

IIOHNMAHUEC
LIEHHOCTH
3JI0POBOTO H
Oe30macHOro
o0pasa KU3HH,




OTBETCTBEHHOE
OTHOIICHUE K
cOOCTBEHHOMY
(buzmyeckomy u
MCUXUYECKOMY
3JI0POBBIO,
OCO3HaHUE
IIEHHOCTH
coOroieHust
TIPABHIT
06e301macHOTo
MOBE/ICHUS TIPU
pabore ¢
BEIIECTBAMH, a
TaKXkKe B
CUTYaITUsX,
YTPOIKAIOIITUX
3JI0POBBIO U KU3HU
JIOIEH;

Hroro mo pazneny 20
Pazgen 4. Xumus U oKpy:Kaomas cpeia
4.1 BemiectBa 1 Matepuaibl B )KU3HU YETIOBEKA 3 bu6nuoreka [JOK CIIOCOOHOCTH

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

MIPUMEHSATH 3HAHUS,
MOJTy4aeMbl€ MPH
M3y4YEHUU XUMUH,
JUTSL peleHus
3a/1a4, CBA3aHHBIX C
OKpYy>Karoleu
IIPUPOJHON CpelloH,




JJIA ITIOBBINICHU A

YPOBHSI
JKOJIOTHYECKON
KYJBTYPBHI,
Htoro no pazaeny 3
PesepBHOE BpeMs 3 Bubmaorexa ITOK
P p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero U3yueHusi | oOpa3oBaresibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponb xumuu B 1 bu6mmoteka [IOK
JKA3HU YesnoBeKa. Telna u BelecTa https://m.edsoo.ru/ff0d210c
5 [TonsTHE 0 METOAAX MO3HAHUS B 1 bu6mmoteka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padora Ne 1 «[IpaBuna
3 paboThI B 1aOOpATOpUH U IPUEMBI 1 bubmmoreka [JOK
oOpailieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrtele BemecTBa U cMecH. CrtocoObl bubmuorexa [JOK
4 N 1
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padota Ne 2
5 «Pa3znenenue cMeceit (Ha mpumepe 1 bubsmorexa HOK
. . pHMep https://m.edsoo.ru/ff0d28c8
OUYMCTKHU [TOBApEHHOM COJIN)»
bu6nuoreka [JOK
6 ATOMEL H MOTIEKyIIb! ! https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE 3JIEMEHTBI. 3HAKU 1 bubnuorexa [JOK
(CUMBOJIBI) XUMHUYECKHX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u Cl0KHBIE BEIIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 brbmorexa [TOK
YAPHOE YA https://m.eds00.ru/ff0d2d50




3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB.

but6mmoreka [JOK
10 Xumnueckas Gpopmyina. BaneHTHOCTD https://m.edsoo.ru/ffod2eae
aTOMOB XUMUYECKUX JIEMEHTOB
OTHocUTeNbHAS aTOMHAs Macca. bubnuotexa [JOK
11
OTtHocuTeIbHASE MOJIEKYIISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemectsa. Mosib. bubmuorexa [JOK
Momnsipnas macca https://m.edsoo0.ru/ff0d5230
14 du3nyecKne 1 XUMUICCKHUE SIBJICHHUS. bubmuorexa [JOK
XuMUYecKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciaoBusl IpOTEKaHUS bubnnoreka [IOK
XAMHYECKHUX peaKLni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs! MacChl BEILIECTB. bubnmnoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmuecTBa, Macchl
17 BEIIIECTBA 110 YPABHCHUSIM brbmmorexa [TOK
B yp N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHiA
Knaccudukanus XuMruaeckux
18 eak Hg) (coél WHEHUSI, PA3JI0KEHUS brbmmorexa [OK
peaitt A P ’ https://m.edso0.ru/ff0d3f34
3aMelleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O600IIeH e 1 bubmmorexa [IOK
' B https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIlMs 3HAHHHA
20 KonTtponbhas padora Nel o teme bu6muoreka [IOK
«BelecTBa 1 XUMHYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecsk razos. Coctas bu6muoreka [IOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e




npocToe BenecTBo. O30H

dusnyeckue u XUMHUYECKUE CBOMCTBA

22 KHCIIOpOJia (peaKIIuu OKUCTICHUS bubmorexa [JOK
poAa (peaidl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrniocoObl MoTy4eHus KUCIopo/ia B
23 naboparopuun Zlqn OMBII_HJ'IGHI:{OI([:TI/I bubmmorexa LIOK
PATOpHIL I TP ' https://m.edso0.ru/ff0d497a
[TpumeHneHue Kucaopoa
TennoBoii 3¢ hexT XuMUIecKou
24 peaKIuu, MOHATHE O bubnuoreka [IOK
TEPMOXHMMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJIOTEPMHUYECKHUX PEAKIIHSIX
TornmuBo (He(Th, Yroiab U METaH).
25 3ar ;13H61§He¢1;o3 . a, CIIocoObI ()3r0 bubmorexa [IOK
P A%, https://m.edsoo.ru/ff0d4c4a
PEIOTBPALIICHHS
[IpakTuueckast padora Ne 3 o Teme
26 «[Tony4yenue u cobupanue brbmmorexa LOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHUCIIOPO/1a, U3yYCHHE €r0 CBOMCTBY
97 Bonopox — anemeHT u npocroe bubmuoreka [IOK
BelecTBo. Haxoxnenue B npupoe https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue 1 XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [TonsATHE O KHCTOTAX U COMAX brbmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Croco0sI oTy4eHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
bu6mmoteka [IOK
31 «[Tomyuenue u coOupanue Bo0poa,

W3Yy4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42




MounsipHbIii 00BEM Ta30B. 3aKOH

bu6nuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KoTuJecTBa

33 BEII[ECTBA r'a3a M0 €ro U3BECTHOM bubmorexa HOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA U O0OBEMY
Brruncnenust 005EMOB Ta30B 1O

34 ABHEHMIO PEAKIIMU HA OCHOBE bubmorera HOK
P peailt ° https://m.edso0.ru/ff0d5708
3aKOHA O0OBEMHBIX OTHOILIIEHUH Ta30B

35 dusnvecKrue 1 XUMHYCCKHE CBOMCTBA bubmmorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonarue 06 bubnmnoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTEb.

37 HacklieHHbIE ¥ HEHACBHIIIIEHHBIE bubmuorexa [JOK
pacTBOpbl. MaccoBast 10715 BELeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas padora Ne 5 1o reme

38 «IIpuroTtoBiieHHE PACTBOPOB C bubnuorexa [JOK
onpeAenEeHHON MacCOBOM JOJIEi https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»

39 KonTtponbHas padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: coctas, Kiaccudukarms, bubnuotexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHune u XMMUYECKUE CBOMCTBA

41 KUCJIOTHBIX, OCHOBHBIX U bubmorexa [IOK

’ https://m.edsoo.ru/ff0d664e
aM(OTEpPHBIX OKCHJIOB

42 OcHoBaHMsI: COCTaB, KIIaCCU(PUKALINS, bu6nuoreka [JOK




HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue u XMUMUYECKHE CBOMCTBA bubnunorexa IIOK
OCHOBaHUHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccupukaus, bubnmnoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XMuMHYECKHE CBOKWCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMCHKIIATYpa,
46 CHOCOéBII) O )eHI/I}I XI/IMI/IqZSKI/Ie bubsmorexa LHOK
N yi ’ https://m.edso0.ru/00ad9474
CBOIiCTBa
[IpakTuueckas pabora Ne 6. Perenue
47 9KCIIEPUMEHTANIBHBIX 3a71a4 0 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edso0.ru/00ad9b7c
COCIMHECHU I
I'eneTnueckas cBs3b MEX]T
48 KJIAaCCaMH HEO FaHI/I‘leCKI/IZ bubsmorexa LHOK
. p https://m.edso00.ru/00ad9a50
COETMHEHU N
49 O060011eHre ¥ CUCTeMAaTH3aIHS bubmmoreka [JOK
3HaHUHI https://m.edsoo.ru/00ad9ch?2
KonTposabnas padora Ne3 o reme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX bubmorexa IIOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHUH
[TepBbIe MOMBITKY KIaCCH(PUKAITUU
51 XUMHYECKHX 3J1eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
Ipymmax CXOJHBIX 3JICMCHTOB
52 [Tepuoanueckuii 3aKoH U bubmuorexa [JOK

[Iepnoanueckas cucrtema
XUMHYECKHX djieMeHToB /I, 1.

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




Meuneneena

53 [Tepuoapl, rpymIbl, TOATPYIIIHI bubmmorexa [JOK
PHOZEL, TPYHIHL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bu6muoreka [IOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
. but6mmoreka [{OK
55 aToOMOB 311eMeHTOB Ilepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. Menneneena
XapakTepucTuka XUMUIECKOTO
56 AJIEMEHTA T10 €ro MOJIOKEHHUIO B bubmmoreka [JOK
[Tepuonunueckoint cucreme /. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKHU U MPaKTUKU. [l bubmuoreka [IOK
N. MenpeneeB — y4é€Hblii, Ie1aror u https://m.edsoo.ru/00ada96e
rpa)<IaHUH
DIEeKTPOOTPHUIIATEILHOCTH aTOMOB bubmuorexa [JOK
58
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoteka [IOK
59 41
OTHT XUMHHCCRAT CBASD https://m.edsoo.ru/00adac34
60 KoBanenTHast nosisipHasi Xumm4ueckas bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenomnspHas bubmuoreka LIOK
XAMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bu6nuoreka [JOK
62 C
TCTICHE ORHCICHIT https://m.edsoo.ru/00adae28
63 OKHCIIUTETbHO-BOCCTAHOBUTENIbHbBIE bubnuotexa [JOK

peaxIuu

https://m.edso0.ru/00adb076




but6mmoreka [{OK

64 OKHCINTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
KonTtponbhas pabora Ned o Teme

65 C x 1 but6mmoreka [IOK
(- TPOCHHC aToMa. AMITIcckad https://m.edsoo.ru/00adb486
CBSI3bY

66 Pe3epBHblit ypok. O00011eHUE U 1 bubnmoreka [JOK
cUCTeMaTH3allus 3HaHUH https://m.edsoo.ru/00adb33c

67 PesepBHbIil ypok. O600mEeHNe 1 1 bubnmnoreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2

68 PesepHsblit ypok. O600mIEeHE 1 1 bubnumoreka [IOK
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6

OBULIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KosanuyecrBo yacos DJIEeKTPOHHBIE
Ne Mara uudposbie
Tema ypoka Kontposbubie | IIpakTuueckue
n/n Bcero H3y4eHus | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsbl
[Iepnonrueckuit 3aK0H.

1 Ilepuoauueckas cucrema 1 bubnuoreka [IOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKHUX JIEMEHTOB 1 bubmmorexa LOK

~ https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccugukanus 1 HoMeHKIaTypa 1 bubnuoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buner XuMHu4ecKkoil CBSI3U U TUIIBI 1 bu6nuoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTposabnas padora Nel o reme

5 «[ToBTOpEHue u yrmybiaeHue 1 1
3HAHHU OCHOBHBIX Pa3/IelIOB Kypca
8 kmacca»

5 Knaccudukanus XuMruaeckux 1 bu6nmuoreka [IOK
peakLtii 10 pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsATHE O CKOPOCTH XUMHYECKOU

7 eaknuu. [loHATHE O TOMOTEHHBIX U 1 bubmmorexa [IOK
PeAKIIH. https://m.edsoo.ru/00adbe9a
TETEPOTECHHBIX PEAKITHIX

8 [TonsiTHE 0 XUMUYECKOM 1 bubmuorexa [JOK

paBHOBCCHUMU. q)aKTOpBI, BIIMAIOIINUEC

https://m.edsoo.ru/00adc28c




Ha CKOPOCThb XUMHYSCKOMU pcaknuunu
" IMOJOXKCHUEC XUMHNYCCKOT'O

paBHOBECHUS
9 OKuCIUTENbHO- bubmuorexa [JOK
BOCCTAaHOBUTEIIbHBIEC PEAKLINU https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUUECKON
10 rncconnanuu. CUIbHBIC U clla0bie bubmoreia HOK
A T, https://m.edsoo.ru/00adcd68
DIIEKTPOJTUTHI
11 HMonHble ypaBHEHUS peakuit bubmorexa [TOK
yp peaKtt https://m.edso00.ru/00add448
XuUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHUU B CBETE MPECTABICHUN bubnunoreka [IOK
00 2JIEKTPOIMTUYECKON https://m.edso00.ru/00add5d8
JIUCCOIUAIIIN
XuMHYECKHEe CBOMCTBA COJICH B
13 CBETE MPEACTABJICHUI 00 bubmmorexa [IOK
peal N https://m.edsoo0.ru/00add8b2
IIEKTPOJIMTUICCKON JTUCCOITHAIIIH
14 [TonsiTHe O TUAPOIN3E Coei bubmorexa [TOK
P https://m.edsoo.ru/00add9d4
15 O0600111eH1e U CUCTeMATHU3aIHS bubnuotexa [HOK
3HAaHUU https://m.edsoo.ru/00addd12
[TpaxTuueckas padora Ne 1.
16 «Pelenne sKCIepUMEHTaTbHBIX bubmorexa [TOK
p https://m.edsoo.ru/00addbfa
3a/1a9»
KonTtponbHast padora Ne2 o teme
17 «OIeKTpoIuTHYECKAast bub6nuorexa LIOK

Juccoryanysa. XuMHIECKHIE
pPCaKknuu B paCTBOpPaAX»

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




OO11ast XapaKTepUCTHUKA T'aJIOT€HOB.

18 XuMHYECcKue CBOMCTBA HA MPUMEPE bubmmorexa [IOK
pHMEp https://m.edsoo.ru/00addfe2
XJopa
XnopoBogopoa. ComsiHast KUCIIOTa,
19 XHMquci[HS CEOfICTBa MOJIy4eHue buomorexa LIOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuyeckas padora Ne 2 mo Teme
20 «lTonyueHue COMIHOM KUCIOThI bubmmorexa LIOK
yi . 3 ’ https://m.edsoo.ru/00ade348
U3y4deHue e€ CBOMCTBY»
Brruucnenust mo ypaBHEHUSIM
21 XUMUYECKHUX PEaKIIUN, €CIIH OANH Bu6mmorexa [IOK
peaKiH, A https://m.edsoo.ru/00ade488
U3 PeareHTOB J]aH B U30bITKE

99 OO61mas XxapakTepUCTUKA DIEMEHTOB bubmuorexa [JOK
VIA-rpyniibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOTUGUKALIUN CEPHI.

93 Haxoxnenue cepsl u €€ bubnuoreka [JOK
COCIMHEHUH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOKCTBA CEPBI
CepoBoaopoi, CTpOEHHUE,

24 Q)lenqecmlze u XHf/H/IquKHe bubmorexa [IOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuabl cepbl. CepHasi KUCTIOTA,
25 (1)1/1314%01041; " xmi)nqecxne bubmmorexa LOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHUE
26 XVUMHYECKUE PEaKIINH, JeKaIIHIE B bubnuoreka LIOK

OCHOBE MPOMBIIUIEHHOTO CII0co0a
MOJIy4EHUS] CEPHOU KUCIIOTHI.
XHUMHUUYECKOE 3arpsi3HEHUE

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




OKPYKaroIeH cpesbl
COETUHEHUSIMU CEPbI

BrIuucienne MaccoBOU 10U

Bbu6mmorexa [JOK

27
BBIXOJa IPOJIYKTA PEAKLIMU https://m.edsoo.ru/00adec8a
OO0m1as xapakTepuCTHKA DIIEMEHTOB
VA-rpynisl. A3oT,

28 acIr po}::ri aHEHHUE B IIPUPOJIE bubmorera I[JOK
pactpoctp PHpOZE, https://m.edso0o.ru/00adeea6
(buU3HYECKUE M XUMUICCKHEC
CBOMCTBA
AmMMHaK, ero Gu3nvecKue u

29 XHUMUYECKHE CBOMCTBA, ITOJYUCHHE bubmorexa I[JOK

i ya https://m.edso0.ru/00adf004
Y IPUMCHCHHE
[TpakTrueckas padora Ne 3 o Teme
30 «lTonmyueHue aMMuaKa, u3ydeHue bubmorexa [TOK
yq“ 1Y https://m.edso00.ru/00adf180
€ro CBOMCTBY»

31 A3OTHas KUCIIOTa, €€ PU3NYECKUE U bubmnoreka LIOK
XUMHYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHMS B KaUeCTBE MUHEPAIIbHBIX

32 00peHnii. XUMHYECKOE ’ bubmorexa I[JOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH cpebl
COCIUMHEHUSIMH a30Ta
®dochop. Okcup dpochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)prl)sn(qezzxne " bubmmorexa [JOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyUYeHUE
34 Hcnonp3oBanue pocharos B bubmuorexa [JOK

KauCCTBC MHUHCPAJIBHBIX
ynoOpeHuit. 3arps3HeHne

https://m.edsoo.ru/00adfc20




MIPUPOTHON cpenbl hocharamu

VYraepon, pacipocTpaHeHHUE B

bu6mmorexa [JOK

35 npupone, Gu3zndecKue u
pupone, ¢ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcuapl yriaeposaa, ux Gu3nvIecKue
U XUMHUYECKUE CBOMCTBA.
36 DKOIOTrMYECKUE IPOOIEMBI bubmorexa TIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepoaa
(1V)
37 VYronpHas KACIOTa U €€ COIu Bubmorexa ITOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme
38 "[TonydyeHue yrieKuciaoro rasa. bubnuorexa [JOK
KauecTBenHas peakius Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-1oH"
[TepBoHavanbHbIe MOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubmorexa IIOK
P m https://m.edsoo.ru/00ae054¢
COEIMHEHUSX YTIepoaa
40 Kpemuuii u ero coeiuHeHus bubmorexa HOK
p a https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
Pemrenne sxcriepuMeHTanbHBIX bubnuoreka [IOK
41 N
3a7a4 1o TeMe «BakHeimue https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U UX COEIUHEHUSD)
KonTponbnas padota Ne3 o reme
42 «Baxuenme HeMeTaUIb 1 UX bubmmorexa TIOK
https://m.edsoo.ru/00ae0e18
COETUHEHU)
43 OO01mmast XapakTepuCTHKA bubmorexa [IOK




XUMUYECKHUX 3JIEMEHTOB —
MeTauioB. MeTaminueckas CBsi3b U
MeTaJlIIN4ecKasi KpucTajindeckas
pemérka. @u3nvecKre CBOMCTBA

https://m.edsoo0.ru/00ael103e

METAJJIOB
XUMHYECKHE CBOMCTBA METAJLIOB.
44 DIEKTPOXUMUUECKUAHN P bubmorexa LOK
p . P https://m.eds00.ru/00ae1156
HaANPSDKEHUH METaJIOB
OO61ue crmocoOb! MOTYYeHUS
MmeTtauioB. CruiaBel. Beraucienus
45 0 YPaBHEHUAM XMMHUUYECKUX bubmorexa IIOK
yp . https://m.eds00.ru/00ae1156
peakIuii, eciii OJIUH U3 PEareHTOB
COJICPXKUT MPUMECH
46 ITonsaTtue o KOppO3UK METAIIIOB bubmorexa HOK
pp https://m.edsoo.ru/00ae1278
bubmnoreka LJOK
47
[Henounsie merael https://m.edsoo.ru/00ae14b2
48 OKcubl M TUAPOKCUABI HATPUS U bubnnoreka [IOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIITBI — bubmuorexa [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxueiiime coeIMHEHNS KAJIbIIN Bubmiorexa OK
2 o https://m.edsoo.ru/00ae15e8
51 O000I1IIeHNE U CUCTEMATHU3AIUS
3HAHUU
JKEcTKoCTh BOJBI U CITIOCOOKI €€ bubmnoreka [JOK
52
YCTpaHEHUS https://m.edso00.ru/00ae1886
53 [TpakTrdeckas padota Ne 6 o Teme bubnmoreka [JOK




"KECTKOCTE BOALI 1 METOMBI €6
ycTpaHeHus"

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

. bubmuorexa [JOK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCUIA U bubmmorexa LIOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso Bbu6nmuoreka [JOK
https://m.edso0.ru/00ae1d86
57 OKcuibl, TUIPOKCUIIBI U COITU bubnuoreka [IOK
xenesa (II) u sxenesza (11I) https://m.edsoo.ru/00ae35e6
58 O000111eHNEe ¥ CUCTEMATU3ALNS
3HAHUU
[IpaxTuueckas padora Ne 7.
59 Pemenue sxcnepruMeHTaNnbHbBIX bub6nuorexa LIOK
3a/1a4 1o teMe «BaxkHenmue https://m.edsoo.ru/00ae3de8
METAJIJIbl M UX COSAUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHYECKHUX PEaKIIHii, €CIIU OJIUH
60 U3 PEAareHTOB J]aH B U30BITKE WU bubnuoreka [JOK
COACPKUT puMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXO/1a MTPOIYKTa
peakiuu
61 O6o6uuleHHe U cucTeMaTH3alus
3HAHHUH
KonTtponbHas padora Ne4 o teme
62 «Baxueime MeTauIbl U UX
COEJITUHEHUS»
63 BemectBa u Mmarepuaisi B bubmuorexa [JOK




HOBCGI[HCBHOI\/'I KHU3HHU YCI0BCKa

https://m.edso0.ru/00ae3f50

64 XUMHUYECKOE 3arpsI3HEHUE 1 bubnuoreka [IOK
OKpYKaroILEeH cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pernieHun 1 bubnuoreka [IOK
AKOJIOTHYECKUX MPoOIIEeM https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O60011eHNE U bubnmoreka [JOK
66 . 1
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepHblil ypok. O600mIEeHE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001mIEeHE U 1 bub6nuorexa [IOK
crucTemMaTu3auuvs 3HaHU https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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