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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma no yueOHOMY npeaMeTy « Xumus» (0a30BbIi YPOBEHB)
st ooyuaromuxcst 8-9-x kimaccoB OTKpBITON 00I1I€00pa30BaTENbHON THMHA3UN
AHIIOO «MAHO» (nanee cooTBercTBeHHO — Pabouasi mporpamma, I'mMHazus)
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU U C YUETOM:

- ®epnepanbHoro 3akona ot 29.12.2012 No 273-03 «O06 obOpazoBaHuu B
Poccniickon @enepanumy;

- npukaza MunnpocBemenuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepkaenun Ilopsyka opraHu3aliii W OCYUIECTBJICHHS 00pa3oBaTEebHOU
NESATEILHOCTH IO  OCHOBHBIM  00IIeo0pa3oBaTeIbHBIM  IMporpaMMaM  —
oOpa3zoBaTeIbHBIM MpOrpaMMaM HauyajJbHOTO OOIIEro, OCHOBHOTO OOIIEro u
CpEeIHEro 00I11ero 00pa3oBaHuUs;

- mpukaza Munnpocsemenuss Poccum ot 31.05.2021 Ne 287 «O6
YTBEPKACHUHU (PEeepabHOTO TOCYAAPCTBEHHOTO0 00pa30BaTEIbHOTO CTaHJApTa
OCHOBHOTO 00111eT0 00paszoanus» (ganee — ®I'OC O00);

- npukaza Munnpocsemenuss Poccum ot 18.05.2023 Ne 370 «OO0
YTBEPXKICHUH (eAepanbHOil 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOI'O OOLIETrO
o0pa3oBaHUs;

- CII 2.43648-20 «CaHuUTapHO-3IUEMUOJIOTHYECKUE TpPEOOBaHUS K
OpraHu3alysM BOCIUTAaHUS U OOYy4YEHUS, OTIbIXa M O3JI0POBIICHUS JETEH W
MOJIOJICKU», YTBEPKICHHBIX MOCTAHOBJICHWEM TJIABHOTO CAHUTAapHOTO Bpada OT
28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «l'uruenuueckrie HOpPMATUBBI W TPeOOBaHUS K
oOecrieueHun o 6€30MacHOCTH U (MJTK) OE3BPETHOCTH ISl YEJIOBEKa (PAKTOPOB CPEIbI
OOUTaHMs», YTBEPKICHHBIX MOCTAHOBJICHHWEM TJIABHOTO CAHUTAPHOTO Bpada OT
28.01.2021 Ne 2;

- Konmenmmu  mnpenomaBanust  yuyeOHOro  mpeamera  «XUMHs» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yommx
OCHOBHBIE  00III€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Komnernn Munnpocemennst Poccun (mpotokon ot 03.12.2019 Ne [1K-4BH);

- Konmenuuu 53KOJIOTHYECKOTO 00pa3oBaHMs B CHCTEME  OOIIero
oOpa3oBaHMsl OHOOpEHHOHN perieHneM (eaepasbHOro y4eOHO-METOAMYECKOTrO
oOBeauHEHUS TI0 001IeMy 00pa3oBaHMIO, MPOTOKOJ OT 29.04.2022 Ne 2/22;

- OCHOBHOM 00pa30BaTEILHON MPOrPaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUs
['mmuasnuy;

- y4eOHOTO IJIaHa OCHOBHOTO 00IIIero o0pa3oBaHus Ha TEKYIIUN yueOHBIN
roja I'umuasuu;

- paboueit mporpamMmbl BoctiuTanus [ mmHazuu;
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- (denepanpHON pabodveil TpoOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS
«Xumus» (0a30BbIN YpOBEHB) 1A 5-9 KilaccoB 00pa3oBaTeNIbHbIX OPTaHU3aAIUH.

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCTUTaHUS
U C Yy4€TOM KOHIICMIMHM TpernojlaBaHusi y4eOHOro mnpeamera «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEH cTpareruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEACTBAMHU Yy4EOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIEpKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM IMpPOrpaMMbl MO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJICepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHMS XUMHU C YU4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH IMpeaMeTa U
peanuzaiuu TpeOOBaHMIM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pesynbTaTam 00y4eHHUs XUMUU Ha YPOBHE IeJIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JEATECIBHOCTH OOYYalolerocs II0 OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOU il (OPMUPOBAHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUM O MaTepPUATBLHOM E€IUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTAaBICHUS O B3aUMOIIPEBPAIICHUSIX
PHEPTrUd M 00 HBOJIOIUMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JJIT  CaMOpas3BUTHS |
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIbHOCTH,
OKCIIEPUMEHTATILHBIX W HCCIICOBATEICKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YyYaIOIIUXCS;
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CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCS.

JlaHHbIC HamMpaBJICHWS B OOYYCHHH XUMHUU OOCCIIEYMBAIOTCS CHEIM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbIA  SBIAETCA  MEAArOTMYECKH
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HayKH XMMHH Ha ONPeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CHCTEMbI IMEPBOHAYAIBHBIX TMOHSITUH XUMHH, OCHOB
HEOPTaHMYECKOM XHUMHU U HEKOTOPBIX OTJEIBHBIX 3HAYMMBIX TMOHSITUH
OpTraHUYECKON XUMUHU.

CtpykTypa coiep>kKaHus MpOorpaMMbl IO XMMUU CPOpPMUpPOBaHA HAa OCHOBE
CUCTEMHOT0 Ioaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbl MO MPHUHIMITY
IIOCJIEIOBATEIBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanueckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpeacTaBleHUd 00 ANEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE HOMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS ¥ BO3MOKHOCTEN IMPAKTUYECKOTO ITPUMEHEHUS U TOJIYUYCHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOU ITPUPOABL, IEHHOCTHOI'O OTHOILIICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAUT C MPUBICUYECHUEM 3HAHUU U3
paHee M3yYEeHHBIX YUYEOHBIX mpeameToB: «Oxpyxatomuid mupy», «buomorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBAHME 3HAHWK OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JEeATEeIIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BaOKHEUIIUX (PaKTOB, MOHITHUM, 3aKOHOB M TEOPETHUUECKUX MOJTO0KEHUMN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, A3blka HAayKh, B MPHOOIICHUH K
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HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB U XUMHUYECKUX PEAKINH, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENHCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0paIieHus ¢ BeeCTBaMH B TOBCETHEBHOM KU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYy4YEHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHUE
oOydJarommxcss K CaMOCTOSITEILHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALIUIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCloBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— ((opmupoBanue oOmEeNd (QYHKIUOHAIBHOW M €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATHP W OIICHWBATH SBJICHUS
OKPYKAIOIIEer0 MHpA, WCIOJB3Yysl 3HAHWUS W OIBIT, MOJYYCHHBIC MPH H3YUCHHUH
XUMUH, MPUMEHSITh UX MPU PEIICHUH TPOOJIeM B MOBCETHEBHOM KU3HU U TPYAOBOU
NEeSATEeIbHOCTH;

— (QopmupoBaHue y OOydaromuxcsi TYMaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
1EeJIecOo00pa3HOro TOBEAEHUST B OBITY W TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

O011ee 9nco YacoB, OTBEAEHHBIX JJISI M3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
obmiero oOpazoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B U3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. Du3nMyeckue CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BelecTB. [loHsiTHE O MeTOfax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEH.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmysa. BaleHTHOCTh aTOMOB XUMUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMOCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eIAuHUI] BemiecTBa. Pacuérel mo dopmyiam
XUMUYECKUX COCTMHEHUM.

du3nyecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUECKUe ypaBHeHUs. Kiaccudukaius
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, paBuiIaMu paboThl B TaOOpaTOpUu |
npuémMamMu oOpalleHus: ¢ JIabopaToOpHbBIM 00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O0O0pa3loOB HEOPraHMYECKHX BEIIECTB, HAOIIOACHHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla C KUCJIOTOMN) SIBICHUM, HAOII0/IEHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM cosu meau (1),
W3Y4YEHUE CIOCOOOB pPa3fCICHHUs] CMECEi: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJIENEH MOJEKYJ
(IIapoCTEepPKHEBBIX ).

Ba:kHeiimue npeacTaBuTe I HEOPTAHNYECKHX BelECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — s3neMeHT U mpoctoe
BelecTBo. HaxokneHue kucimopoaa B mIpupoie, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakumu TopeHus). Okcunbl. [lpumenenue xkucnopoma. CrocoOsI
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MOJYYEHUs] KHUCIOpoJa B Jadopatopud H HOpoMbllieHHOCTU. Kpyrosopot
KHciopoa B mpupoze. O30H — aioTporiHas MoAuUKaIs KUCcIopoaa.

TernoBoit »hdEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MApPHUKOBOTO 3(pdeKkTa, pa3pyieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnors
Y COJIH.

Momnsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPAaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Posbe pacTBOpOB B mpuUpoZie M B XKU3HU 4YelloBeKa. KpyroBopoT BoAbl B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCHUJIOB:  cosieoOpa3yroiiue  (OCHOBHBIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyrone. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Knaccudukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lonydeHnue KUCIOoT.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyuyeHue counei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuiui 3Kcnepumenm:

Ka4eCTBEHHOE ONMPEIECICHHUE COIEPKaHUs KUCIOpOoAa B BO3AYyX€, MOJyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
npeKpaileHus ropeHus (mokapa), 03HaKOMJIEHHE C 00pa3iaMy OKCUJIOB M OTIICAHWE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHME, pACIO3HABAHHE M W3y4YEHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3I[OB BEIMIECTB KOJIMYECTBOM
1 Momb, ucciemoBaHWE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C PA3THMYHON
pPacTBOPUMOCTBIO, MIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
pPacTBOPEHHOTO BEILECTBA, B3aMMOJEHCTBUE BOABI C MeETaUIaMH (HATpUEM U
KaJIbl[ueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
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00pa3IoB HEOPTAaHUIECKUX BEIIECTB PA3IMYHBIX KIIACCOB, HAOTIOICHNE N3MCHCHHIS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U IENOYEH, N3YUEHNE B3aUMOJECHCTBUS
okcuga meau () ¢ pactBopoMm cepHON KUCIOTHI, KAUCIOT C METalIaMH, PEaKIIHii
HEUTpaNIN3alUy, TOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOIO
MeTajula APYTUM U3 PacTBOPA COJIM, PEUICHUE SKCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJ1accbl HEOPTraHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3akoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAs CBS3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMpOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckunii 3axoH. [lepuoanueckast cucTeMa XUMHUYECKHAX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepruognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. Ilepuonbl W TpyIiibl.
Du3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpakTtuku. [[. M. MeHneneeB — yuy€HbId U
IpaKIaHUH.

Xumuyeckass CcBsa3b. KoBajieHTHast (MOJIIpHAsT W HEMOJIIPHAs) CBS3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchbl OKMCIeHUs U BOCCTaHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pacTBOPaMHU KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3ioKeHUs, COCTUHCHHMS).

Mexcnpeomemmnie ceazu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
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MOHATHUH, TaK U TOHITHH, SIBJSIONIAXCS CUCTEMHBIMH JIJII OTACIBHBIX MPEAMETOB
CCTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4dHBIM (pakT, THmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHIE, U3MEPEHHUE, MOJICNTb, SIBICHHE.

dwusnka: MaTepus, aTOM, DJICKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIHI, H30TOIIHI,
PagNOaKTUBHOCTh, MOJIEKYJa, JJCKTPUUYCCKUN 3apsji, BEIISCTBO, TEIO, O0BEM,
arperaTHOE€ COCTOSIHHE BCINECTBAa, Ta3, (U3MUYCCKUC BCIIMYUHBI, CIUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOTaeMbIe, TOIUIMBO, BOJIHBIC PECYPCHI.

9 KVIACC

BemecTBo U XMMHUYecKasi peakius

Ilepnognyeckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XAMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KATBLUSA U UX COCTMHEHU
B COOTBETCTBUM C TMOJIOXKEHUEM DJJeMEHTOB B llepuomnueckont cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKUA U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XHUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBSI3b HEOPIraHUYECKUX BELIECTB.

Krnaccudukanusa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacCTBYIOIIMX B PEaKIMHM BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
WU3MEHEHUIO CTeNEeHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIIME HA CKOPOCTh XUMHYECKOW PEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHHI
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OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMH C  HWCIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus ANEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, annonsl. MeXaHu3M IHCCOLMAIIMU BEIIECTB C PA3JIMYHBIMHA BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUs PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakiui. CBOICTBAa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNnel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCISIMU KPUCTALNIMYECKUX PELIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(xJopuaa HaTpus), UCCIEAOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEUIECTB, MTPOLIECCA AUCCOLUALIMH KUCIIOT, IIETI0YEH U coJeil (BO3ZMOKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HILTIOCTPUPYIOLINX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCaJKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIMN (FOpeHue, peaKuu pas3lioKeHUs,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, Hienodamu). Xsopoonopod. ConsHas KUCIOTa,
XAMHUYECKME CBOMCTBA, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/IA HA OPTaHU3M YeJIOBEKA. BaxkHeNIMe XJIOPUIbl U KX HAXOXKIECHUE B
MIPUPOJIE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHUIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPEeACTaBUTENS
KJlacca KHUCIOT M crneruduueckue). XUMUYECKUE pPEaklru, JEKAallue B OCHOBE
MPOMBIIINIEHHOTO CHoco0a MOMy4YeHUsi CepHOM KUCHOThl. [IpumeHenue cepHoi
KUCIOThl. CONM CEepHOM KHUCIOTHI, KadeCTBEHHAas peakius Ha CyJb(ar-uoH.
Haxoxnenue ceppl M €€ COeNMHEHUWM B IpuUpoae. XUMHUYECKOE 3arpsA3HEHUE



12

OKpPYXaloIlel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITIOCOOBI €0 MPEIOTBPAILICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKUE CBOMCTBA, MOJydeHue U npumeHenue. Coiam aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJlydeHHe, (PU3NUYEeCKUEe U XMUMHYECKUE
cBOiicTBa (0OmME Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YI0OPEHU.
XVMUYECKOE 3arpsi3HEHNUE OKPY KaIOLIEH Cpeibl COeAMHEHNAMHU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3yXa, MOYBbl U BOA0EMOB). docdop, amioTponHbIE
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue U XUMHUYESCKHE CBOWCTBA, TOJIYYCHHUE.
Hcnonb3oBanue (pochaToB B KaueCTBE MUHEPAIBHBIX YI00PEHHIA.

Oo6mast xapaktepuctuka sneMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUS. YTIEpO, AJUIOTPOITHbIE MOAU(PUKALINY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (unyeckue u
XUMHYECKHE CBOMCTBAa, JIEHCTBME Ha JKUBBIE OpraHU3Mbl, [OJIY4YEHHE U
NpUMEHEHHE. DKOJOTMUYECKUE MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUMoTe3a TI00ATBHOTO MOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbHas
KHCIIOTa U €€ COlM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYEHHUE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-vOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO3A1CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M IPOMBIILICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: KMpax, OejKax, yriieBogax — U ux
poIM B OKU3HM 4eloBeka. MarepuaabHOE€ €IWHCTBO OpPraHUYecKHX U
HEOPTraHUYECKUX COCJIMHEHUN.

KpemHuuii, ero ¢usnueckue W XUMHYECKHE CBOMCTBA, IMOJIy4YeHUE U
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BaxkHeliue cTpouTenbHble MaTepualbl: KEpaMuKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. [IpoGmembl  ©€30MacHOr0  MCIOJIL30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B OBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:
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M3YyUYCHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHMsSI, OMBIThI, OTpAKAIOIIME (PU3NYECKHE M XUMHYECKHE CBOMCTBa
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO HCIOJIb30BaHUE BUJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 0OYTIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YYECHUE XUMUUECKUX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
POTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKMMH CBOMCTBaMHU a3ota, (ochopa u uX
COEJIMHEHUI (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAIIOB), 00pa3liaMu a30THBIX
u ¢GochopHbIX yaoOpeHul, nmojydyeHue, coonupanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHaKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HMOH aMMOHHUS U
dbochar-uoH W U3yUEHHE TIPU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHLIEHTPUPOBAHHOW a30THOW KHUCJIOTBI C MEIbI0 (BO3MOYKHO HCIIOIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, dysiepeHa, O3HaAKOMJICHHE C MPOILECCOM aACOPOIMH PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM TMPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, pacrio3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
MPOTEKAHHS, O3HAKOMJIEHWE C MPOAYKIMEHW CHIMKATHOW MPOMBIIUICHHOCTH,
pelIeHre SKCIEPUMEHTANIBHBIX 3a/ad Mo TeMme «BakHelline HeMeTalbl U HX
COETUHEHUSD).

MeTayibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHue MeTauioB. MeTammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBA MeTaylioB. O0mue
CIOCOOBI TIONTy4YeHHUs MeTauioB. [loHATHE O KOppPO3WM METAIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriaBsl (CTallb, 4yTYH, JIOPATIOMUAHUIM, OPOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XMMUYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
du3nyecKue U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCuasl u
TUAPOKCUIBI HaTpusi M Kanusg. I[IprMeHeHHe MIeOYHBIX METAUIOB U HUX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMil WM KaJbLMW: IIOJIOKEHHE B
Ilepnoguueckon cucreMe xumuueckux aneMeHToB J1. . Menneneesa, ctpoenue ux
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aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U
KaJIbITusl. BaxkHeime coefuHeHnsl KabIus (OKCHI, TUIPOKCH/I, cOJn). JKECTKOCTH
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUS.

AsroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. U. Menneneesa, cTpoeHue aTtoma, HaxOKIE€HHE B npupone. Pusnueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
AJTIOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUUECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEGHHE AaTOMa, HAXOXAEHUWE B Ipupone. Pu3NUECKHE H
XUMHUYECKUE CBOMCTRA xkene3a. OKCubl, rTuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaMH, U3YYEHHUE  PE3YyJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEeJe3a B KUCIOPOJIE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKaHUs
KaueCTBCHHBIX PEAKIMi HAa MOHBI: MarHUs, KaJIbIIKs, aTIOMUAHUS, TMHKA, kere3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue TPOIECCOB OKpAaIIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiubluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATTFOMUHHUS U
TUAPOKCHUIA 1IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJTBI U UX COSTUHCHHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemectBa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. IlepBasi momoinp npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYKawIleh cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIEHTpalus Bemiects, nainee — [1/IK). Ponb xuMuu B pemieHnn 3K0JIOrMYeCKUX
po0aem.

Xumuyeckuui IKCnepumenm:

H3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmoie ceazu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUH B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.
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OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KiIacCu(UKaus, TEpPUOANIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHHUE, MOJEb, SIBICHHUE, MapPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.

dwu3zrka: MaTepus, aTOM, JJICKTPOH, POTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIHI,
PaMOaKTUBHOCT, MOJIEeKYIa, AIIEKTPUICCKUI 3apsi, TIPOBOTHHKH,
MOJyIPOBOJTHUKY, AWDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIOo, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHHUIIBI W3MEPEHHs, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yAOOpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
HCKOIIaeMbIE, TOIIJIMBO, BOJHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PpE3yJbTaTbl OCBOEHHS IPOrpPaMMbl OCHOBHOIO OOIIETo
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUsT XMMHUU B E€IUHCTBE y4eOHOU U
BOCIIUTATEIbHOM JEATEIBHOCTA B COOTBETCTBHH C TPAJULMOHHBIMA POCCUHCKUMU
COLIMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMH LIECHHOCTSIMH, IPUHATBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIIN3ALMN 00yYarOIINXCS.

JIMYHOCTHBIE ~ pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTh  OOYYarOIIHXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUWd U
pacIIMpEHNE ONbITa ACSITEILHOCTY HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHNS:

LIEHHOCTHOI'O OTHOWIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAaHHs 3HAYCHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPENOBBIX JOCTHMKEHUAX W OTKPBITHUSAX MHUPOBOM M OTE€YECTBEHHOM XHWMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 yCTpOICTBE MHpa U 00ILECTBA;

2) rpaskKAaHCKOT0 BOCTIUTAHMUS:

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPABUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4EOHOMCCIIEA0BATENIbCKOM, TBOPUECKOM U IPYTUX BUJAX ACSITEIBHOCTH,
TOTOBHOCTM K pa3HOOOpa3HOM COBMECTHOM MEATEIbHOCTH IPHU BBINOJIHEHUN
y4eOHBIX, MO3HABATEIbHBIX 3a/a4, BBINOJHEHUU XUMUYECKUX DSKCIIEPUMEHTOB,
CO3JaHUH YUYE€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3aMMOIIOMOIIIH
B MPOLECCE ATON yueOHOU AeSITENbHOCTH, TOTOBHOCTU OLIEHUBATH CBOE MOBEJECHUE
U TIOCTYIIKM CBOMX TOBAapHILEW C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS IOCIEACTBUM IOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'0 O3HAHMSL:

MHPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH U COCTaBJISIOLINE
OCHOBY Ul TOHMMAHUS CYIIHOCTH HAYyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHS NIPUPOIBI, B3aUMOCBS3X YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MTO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA TOJIyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOAuMbIEe IJii OOBSCHEHUS HAOIIOAaeMbIX IPOLIECCOB U SIBICHUH,
MO3HABATENIbHON, MHPOPMAIIMOHHON W YHUTATEIbCKOM KyJIbTYPBl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
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JUTEPATypOi, MOOCTYHNHBIMH TEXHHUYECKUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpEeC K OOYUYEHHIO U TO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  camMOOOpa30BaHUIO, MPOEKTHOM U HCCIIEN0BATENIbCKON
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M ypOBHS OOydeHHUs B
JaJIbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJIbTYPHI 310POBb:

OCO3HAHME IICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUNA W
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOsl, HAPKOTUKOB, KypEeHUs),
HEOOXOJUMOCTU COOJIFOJICHUSI TpaBUil OE30MACHOCTH TpU  OOpallleHHuH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSL:

MHTEpEC K MPAKTUUYECKOMY M3YUYEHHUIO Tpodeccuil U TpyJia pa3IMyHOro poja,
YBAKEHUE K TPYAY U pe3yabTaTaM TPYIOBOMU AEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs MPEAMETHbIX 3HAHUHW [0  XMMHMM, OCO3HAaHHBIH  BBIOOp
VHIMBHUIYaJIIbHON TPAEKTOPUH MPOJOJIKEHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEemHo! NpodecCUOHATBbHON AESATENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATILHOM Ccpenie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11€TIECO00pa3HOE OTHOLIEHHE K MPUPOJIE KAK UCTOUHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAHWE LEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKkoMy M TICUXHYECKOMY 3/I0pOBbIO, OCO3HAHHE IEHHOCTU COOJIOJCHHUS
paBuJ OE30MACHOTO MOBEAEHUS MpU padoTe ¢ BEUIECTBAMH, a TAKKE B CUTyalUsX,
YIPOXKAOIMIMUX 340POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUU, IJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH PUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSL  DKOJIOTMYECKOW  KYyJbTYpbl, OCO3HaHUS TIJO0AJIBHOrO  Xapakrepa
HKOJIOTUYECKUX TPOOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOJ0B XHMMUH,
DKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOU U COLMAIIBHOMN IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMHUpOBaHUS MUPOBO33pEHHUS 00IIEHAYYHbIE TTOHITHS (3aKOH, TEOPHsl, TPUHIIUII,
rurnore3a, Qakt, CHUCTEMa, MPOLECC, HSKCIEPUMEHT U JIPYroe.), KOTOpbIe
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
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OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOM
HAy4YHOM KapTHMHE MHpA, U YHUBEpCaJIbHbIC yUeOHbIE IeUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOphIE O0O€cleurnBaloT (QOpMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJITAHUPOBAHUIO W OCYIIECTBICHUIO Y4eOHOU
NEeSATeTLHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MIPU3HAKHN, yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), WCIOJIB30BATh
MOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB U SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHABIMBATH TMPUIUHHO-CIICACTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTHUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSTh B TIPOlLlECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeJMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
peoOpa3oBEIBAThH MIMPOKO MPUMEHSIEMbIC B XUMHUHA MOJICIIbHBIC TTPEICTABICHUAS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas (opmysia W YypaBHEHUE
XUMHUYECKON PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATENbHBIX 33714, ¢ YIYETOM
ATUX MOJIETBHBIX MPECTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3H U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCH B KAaue€CTBE WHCTPYMEHTA
MIO3HAHUS, a TAK)KE B Ka4€CTBE OCHOBBI [T (POPMUPOBAHUS THITOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

NPUOOPETCHUE OINBITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YYCHHUYECKHX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM IIpoIriecca,
CaMOCTOATEIFHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIHpOBaThH 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIIATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora c nundopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTyIaeMy0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIOMYJISIpHAs JHUTepaTypa XUMHUYECKOIO COJEpX aHUs, CIPABOYHBIC
nocobusi, pecypcsl MHTepHeTa), KpPUTUYECKHU OIIEHUBATH MPOTUBOPEUHMBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;
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yMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI M 3allpoChl MPU MOUCKE U OTOOpE
uH(pOpMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBbIX U MO3HABaTEIbHBIX 3a7]a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOM aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX TOUCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATH ONTUMANIBHYIO (hOpMy MpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHHE HCIONIb30BaTh M AaHAJIM3MpPOBaTh B IIpolecce Y4YeOHOH W
MCCJIEI0BATENBCKOW JEATEIbHOCTH MHMOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3HCTBA M TPAHCHOPTa HA COCTOSIHME OKpPYXarolled HpHUpPOIHOM
Cpelbl.

KoMMyHuKAaTHBHBIE YHHBePcalbHbIe yueOHbIe 1elCTBUS:

YMEHHS 33]]aBaTh BOMPOCHI (B X0€ uasiora v (Min) TUCKYyCCUH) MO CYIIECTBY
oOcyx)naeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOXKEHUS OTHOCUTEIHLHO
BBITIOJIHEHMS IIPEIJIOKEHHON 3a/1a4H;

YMEHMSI  NOPEICTaBIATh  IMOJIYYEHHbIE  PE3yJbTaThl  [O3HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUIO
pE3yJIbTaTOB BBHIMOTHEHUS XUMUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHsSI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABaTEJIbHOM M HMCCIIEOBATEIbCKOM  JEATENBHOCTH  MpPU  PEIICHUHU
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuii (00cykIeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBD», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelIeJeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITNIOJITHEHHOM pabOThl U JpyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH IESTEIBHOCTH, IJIaHHUPOBATh,
OCYIIECTBISITh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbosee 3pheKTUBHBIC CITOCOOBI pelieHusl y9eOHbIX U
MO3HABATENbHBIX 33Ja4, CAMOCTOSITEJIbHO COCTaBISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA [PU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yJbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIOJIb30BaTh M AaHAJM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B YCIIOBUU 3aJaHUA.

ITPEAMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB [0 OCBOEHUI 0053aTEIbHOTO
COJEp>KaHusl, YCTaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
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BBIJICIISIFOT: OCBOEHHBIC OOYYarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JneucTBul, crnenuduyueckue I IpeAMETHON o0nactu  «XHUMHS», BHJBI
JEATEIBHOCTH MO  MOJYYEHUI0 HOBOIO  3HaHWs, €ro HWHTEpIpPETalNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xoHiy 00yuenus B 8 kijiacce npeaMeTHble pe3yJibTaThl HA 0A30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHX IOHSATHI: aTOM, MOJEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsA Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakium,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, pauyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS W HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WMOH, KATHMOH, AaHWOH, PAacTBOP, MaccoBas [OJs BEIIECTBA
(TpolieHTHAas! KOHIICHTpAIUs1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUY BELIECTB U UX MPEBPALICHUI;

e HCIOJBH30BaTh XHWMUYECKYI) CHUMBOJIHMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJACcCy COCIMHEHHUM IO
dbopmysaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCIMHEHUSX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJOXeHus B llepronndeckoin cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOTajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabMuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJaBHAs
noarpymnma (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)y, maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIe HMEIOTCS B
tabnuue «llepuoanueckass cucremMa Xxumuueckux saemeHtoB . .
MenpaeneeBa» € YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
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XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij siApa, 0011Iee YUCIIO SJIEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE PeaKIUH (M0 YUCIYy M COCTaBy YUYacCTBYIOIIMX B pPEaKIUU
BEIIECTB, [0 TETJIOBOMY dPPEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKAasi ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAICHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCUTENBbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB,
MAacCOBYIO [IOJII0 XHMHYECKOTO dJeMeHTa Mo (opMmysne COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACYETHI 110 YPABHEHHUIO
XAMHUYECKOMN pEaKIy;

IPUMEHSATH OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITENbHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTeMaTH3aIuio, Kilaccu(puKaiuio,
BBISIBJICHUE TMPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS M3Y4YEHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, eCTECTBEHHO-HAYYHBIE METOIbI
NO3HaHUs — HaAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MPaBUJIaM MOJIb30BaHUSI XUMUUECKOU MOCY 101 1 J1abopaTOPHBIM
o0opynoBaHUEM, a Tak)Ke TpaBWiaM OOpalleHUs C BEIIeCTBAMU B
COOTBETCTBHUM C HWHCTPYKUMSMU IO BBITIOJHEHUIO J1a0OpATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYUYEHHUIO U COOMPAHUIO IT'a3000pa3HbIX BEIIECTB
(Bogopoza M KHUCIOpOJa), IPUTOTOBJICHUIO PACTBOPOB C OIpeAesEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M INPOBOJIUTH
XUMHYECKHE DKCTIIEPUMEHTHI 10 PACMO3HABAHHWIO PACTBOPOB IIENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (eHONPTAICHH, METUIOPAHK

U pyrue).

K koniy oOydenus B 9 kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUN: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PeaKIlisi, XUMUYECKasi CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEaKIUU HOHHOIO
oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBIC PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (xoBayeHTHas, MOHHAs,
MeTajuInYecKas ), KpUCTAINYECKask pelETKA, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MPEAeIbHO JOMyCTUMAas KOHIEHTPAIUS
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJI30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIICHUS (HOPMYT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIAcCy COEIMHEHUU Mo (opmysaMm, BHJ XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbicn l[lepmogmueckoro 3akona [[. M. MeHneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMMAaHHWE: OIHUCHIBATh U XapaKTepHU30BaTh
tabnmnunyio (opmy Ilepuoanueckoid CUCTEMbl XUMHUYECKHX AIIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)y W «mobouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TaOHUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsn  sApa, oO0IIee YHUCIO DJJIEKTPOHOB M paclpelesieHHe WX TI0
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Tpejenax MajblX MEPUOJIOB U
TVIABHBIX MOJTPYII ¢ Y4ETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B pPEaKIUU
BEIIECTB, MO TEMIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTETIEHEH OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpuMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW JHUCCOLMAMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO
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oOMeHa, ypaBHEHHUS PEaKIUi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHMA
MIOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OanaHca 3TUX peaKiuii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa MO (opmyse COeIUHEHHUS,
MacCOBYIO JIOJIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHHUIO
XUMHUYECKOMN peaKinu;

cOOJTI01aTh TIPaBuUIIa MOJIH30BAHUS XUMUYECKOM MOCY 0 1 J1a00paTOpHBIM
o0opynoBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIHMSMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yrieKHcIiIoro rasa);

MIPOBOJIUTH PEAKIUH, TOATBEPKIAIOIINE KAUeCTBEHHBIN COCTAB Pa3TUYHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
kapOonat-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIIUTEIBLHOM IEATeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUUYUHHO-
CJICICTBCHHBIX CBSI3€H — JJI U3YYCHHS CBOWCTB BEIIECTB M XMMHUYCCKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOJAbl TO3HaHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).
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8 KJIACC
Kouu4vecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KonTposabHbie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
Pa3znea 1. IlepBonayanbHble XUMHYECKHE TIOHSTHSA
XuUMHS — BaxkHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 9 bubnuorexa [JOK
' MPAKTUYECKOU NEeSATEILHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BelectBa 1 XuMH4eckue bubnuoreka [{OK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
Boznyx. Kucnopon. Ilonstue bubmuoreka [IOK
2.1 6
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonsatue o kucinorax 3 1 bubmmnoreka HOK
' U COJIAIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoteka [IOK
' OCHOBAHHSX https://m.eds00.ru/7f41837¢c
OCHOBHBIC KIIACCHI bubnunotexa LIOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Paspnen 3. Ilepnonnueckuii 3axkoH u [lepuoguueckasi cucrema xumndeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHne aToMoB.
Xumuueckas cBsizb. OKNCINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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
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[Tepuonuueckuii 3aKOH U

31 IIepnonnueckas cucrema ; bubnuoreka [JOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edso00.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b. BuGmorexa [IOK

32 OKHCIHTEIIBHO- 8 1 https://m.eds00.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIINN

bubmuoreka [{OK
Hroro mo pasery 15 https://m.edsogru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edso0.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM uugpoBbie
Ne i/ P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchbl
Pasnea 1. BemecTBo U XuMH4yeckme peakuun
11 [ToBTOpeHwue u yriayOnenue 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTanibl M X coeIMHEHHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubnmorera LOK
' PyIHsL. &P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mast XxapaKTepPUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 Bubmmorexa [IOK
' PYEHL. ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKUX
24 anemeHToB |VA-rpynmel. Yriepona u 8 1 2 bubmmorexa [IOK
' . py ) poat https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeAMHECHUS



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
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Hroro mo pazaeny 25
Paznea 3. Mera/liibl 1 X COeIUMHEHUS
bu6nuoreka [IOK
A I 4
3 Obume cBolCTBA METAILIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
.2 B 1
3 QKHEHUIINEe METAIIBL U UX COEIUHEHNS 6 httos://m.edso.ru/7f41a636
Wroro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 Bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
Pe3epBHOE Bpemst 3 bubmorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yyeHusi odOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchl

1 [Ipeamer xumun. Ponb xumuu B 1 bubnunoreka LIOK
JKA3HU 4ejioBeka. Tesa 1 BelmecTsa https://m.edsoo.ru/ff0d210c

5 IlonsaTue o MeTo1aX MO3HAHHUS B 1 bubnuoreka [{OK
XUMUU https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1

3 «IIpaBuna paboTsl B 1a00OpaTOpUH U 1 1 bubmuoreka [IOK
pUEMBI OOPALLIEHUS C https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYIOBAHUEM)

4 HucTeie BelecTBa U CMECH. 1 bubmmoreka IIOK
CrniocoOsI pa3aenenus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubnmorexa HOK

A . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
but6mmoreka [IOK
A 1
6 TOMBL I MOIISRYITHL https://m.edsoo.ru/ff0d2a6c
7 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubmmorexa [IOK
YJAPHOE Y https://m.eds00.ru/ff0d2d50
bu6nunorexa LIOK
XUMHUYECKUE JIEMEHTHI. 3HAKU
(CHMBOJIBI) XUMHUYECKUX JICMEHTOB ttps://m.eds00.1u/f0d2bed
8 1 but6mmoreka [IOK

HpOCTBIe " CJIOXKHBIC BEIICCTBA

https://m.edsoo.ru/ff0d2a6¢c



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/ff0d2d50
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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[IepBble NOMBITKU KJIACCH(PUKAUU

XUMHYECKHX 311eMeHTOB. [lonsTre o Bbubnmorexa [IOK
rpynmnax CXOJQHbIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
9 [lepnoauueckuii 3aKoH U Bu6muoteka [JOK
Ilepronnueckas cucrema https://m.edsoo.ru/00ada52c
XUMUYECKHX dj1eMeHToB 1. 1. bu6nmoreka [IOK
Memnneneena https://m.edsoo.ru/00ada52¢
[Tepuompl, TpyMIIbI, MOATPYIIIIBI
3aK0OH MOCTOSIHCTBA COCTaBa
bubmuoreka [{OK
BEIIECTB. XUMUYECKasi (opMyIia.
https://m.edsoo.ru/ff0d2eae
OTtHocuTeNbHAas aTOMHAas Macca.
10 OTHOCHUTENbHAS MOJEKYIIpHAs bubmorexa HIOK
yp https://m.edsoo.ru/ff0d323c
Macca
M bu6mmoteka IIOK
accopad J0JIA XMMIHECKOro https://m.edsoo.ru/ff0d350c
DJIEMEHTA B COEUHEHUN
3nauenue [lepuoanueckoro 3akoHa
1 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4€HbIN, I1€1aror 1 https://m.edsoo.ru/00ada96e
rpakIaHUH
12 Ctpoenue atomoB. CocTaB aTOMHBIX bubnuotexa [JOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
. bubmuoreka [JOK
13 aToMoB 3J5ieMeHTOB [lepuoanyueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menaeneera
14 BaneHTHOCTE aTOMOB XUMHYECKUX
3JIEMEHTOB
Bubmunorexa IIOK
15 CteneHb OKUCTIECHUS nosmoteka I

https://m.edsoo.ru/00adae28



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00adae28
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16 [ToHsTHE O KMCIOTAX U COMISX. bubnuorexa [JOK
CocTaB OCHOBaHMIA. https://m.edsoo.ru/ff0d50d2
bu6nuoreka [IOK
17 141
OFtHAZ XHMHUHCCKA CBAsb https://m.edsoo.ru/00adac34
K bub6nmoreka [IOK
OBaJICHTHAs MOJISpHAS U
https://m.edsoo.ru/00adaab8
HENOJISIPHAsi XUMUYECKasl CBSI3b.
18 DJIEKTPOOTPULIATEILHOCTh AaTOMOB bubmmorexa [IOK
XI/IMI/IIII;CKI/II;)( ;IJ'IGMCHTOB https://m.edsoo.ru/00adaab9
' bubnunoreka LIOK
https://m.edsoo.ru/00adaab8
19 Mertamnndeckasi XUMUYECKas CBSI3b
Kontponbnas padorta Ne4 o teme
20 «Ctpoenue aroma. XUMHYECKas 1 bubmorexa LHOK
p ’ https://m.edsoo.ru/00adb486
CBSI3bY»
51 KonuuectBo BemiectBa. MoJib. bubmmoteka IIOK
MognsipHas macca https://m.edsoo.ru/ff0d5230
- MounsipHblii 00BEM ra3oB. 3aKOH bubmmnoreka HOK
ABorajzipo https://m.edsoo.ru/ff0d542e
Pu3nyecKue 1 XUMHUYECKUE SABICHUS. bubmuoreka [IOK
23 XuMHU4YecKask peaKus https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycioBus MPOTEKaHUS bubmuoreka [JOK
XUMUYECKHUX PEAKINN https://m.edsoo.ru/ff0d3al6
" 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnmoreka [JOK
XHWMHUYECKUE YPABHEHMS https://m.edsoo.ru/ff0d3b88
Brruucnenust koaudyecTBa, Macchl
but6mmoreka [IOK
25 BEILECTBA 110 YPAaBHEHUSM

XUMHYECKHUX PEaKUi

https://m.edsoo.ru/ff0d5708
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Brrauciienus 00bEMa, KoJIu4decTa

BEII[ECTBA ra3a Mo €ro U3BECTHOMY bubmuorexa [{OK
26 KOJINYECTBY BELIECTBA MU 00BEMY https://m.edsoo.ru/ff0d55a0
Brerurcnenus 005EMOB ra3oB 110 bubnunoreka LIOK
YPaBHEHUIO PEAKLIMM HA OCHOBE https://m.edsoo.ru/ff0d5708
3aKOHa 0OBEMHBIX OTHOLLICHHUH I'a30B
Kiaccudukanust XUMHU9IeCKHX
27 eakUUi (COeMHEHMUS], Pa3IOKEHUS bubmmorexa LOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIeHHs, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBII-
28 sHIukIoneauct. O6o0ueHune u bubmrorexa LIOK
H AMCT: Hf https://m.edsoo.ru/ff0d40c4
CHCTEeMaTH3alus 3HAHUH
29 Konrtponsnas padora Ne2 o treme 1 bubmmnoreka HOK
«BelecTBa 1 XUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
21 Bo3nyx — cmecs razos. Coctas bubmmnoreka HOK
BO3/IyXa. https://m.edsoo.ru/ff0d448e
Kucnopon — anemeHT u npocroe
bu6nunorexa LIOK
BeniecTBo. O30H
https://m.edsoo.ru/ff0d4614
22 Pu3nyYeCKne U XUMUYECKHE
3 bubnunorexa LIOK
CBOUCTBA. https://m.edsoo.ru/ff0d497a
Crioco6s1 nostyuenus. [Ipumenenue
TennoBoii 3¢ ekt XuMuIecKoi
23 peaxiuu, MOHATUE O bubmuoreka [IOK

TEPMOXHUMHYECKOM YPaBHEHHH, IK30-
Y DHAOTEPMUYECKHUX PEAKIIHIX

https://m.edsoo.ru/ff0d4790
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TorumBo (HedTh, yroiab U METaH).

bub6nmoreka [IOK

24 3arpsizHeHuE BO3/1yXa, CIOCOOBI €r0 https:/m.edsoo.ru/ffodAcAa
MpeA0TBpALECHUS
[TpakTrueckas padota Ne 3 o Teme
25 «ITomydenne u coOupanme bubmorexa LOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/1a, U3yUEHUE €TO0 CBONCTB
26 Bomopoa — anemMeHT u mpocToe bubnunoreka LIOK
BelecTBO. HaxoxxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
dusnueckue 1 XUMHIECKUE
27 cBoiicTBa Bojopoaa. [Ilpumenenue bubmmorexa [JOK
https://m.edsoo.ru/ff0d4dd0
BOJIOpOAa
)8 CniocoObI noy4eHust BOA0poia B bubnnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast pabota Ne 4 o Teme
29 «l?lonyquI/Ie u EO6I/IpaHI/Ie BOJIOpOJa, bubamorexa LOK
. https://m.edsoo.ru/ff0d4f42
M3YUYEHUE €r0 CBOMCTB»
30 DU3NYECKUue U XUMUYECKHUE bu6mmoteka IIOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
Bona kak pactBopuTens.
31 Hacelmennsie 1 HeHACKIIIIEHHBIE bu6nunorexa LIOK
pactBopbl. MaccoBasi 10J1sl BEIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
39 «IIpuroToBieHne pacTBOPOB C bubnmnoreka [JOK
onpeAeNEeHHON MacCOBOM 10en https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
33 KonTtponsHast padora Ne3 o reme 1 bu6muotexa [JOK

«Kucnopon. Bonopoa. Bona»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d4c4a
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OKcupl: COCTaB, KiIaccuUKaIus, bubnunorexa LIOK
34 HOMeHKJatypa. [lonyuyenue u https://m.edsoo.ru/ff0d664e
XHMUYCCKHE CBOMCTBA KMCIOTHEIX, bubnunoreka LIOK
OCHOBHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
bu6nmoreka [IOK
OcHOBaHHUS: COCTaB, KJIaCCU(PUKAIIHS, https://m.edsoo.ru/ff0d67ca
35 HOMeHKJarypa. [lonyuenue u bubnuorexa [IOK
XHMHUYECKHE CBOMCTBA OCHOBAHUM. https://m.edsoo.ru/ff0d67ca
[Tonsarue 06 nHAMKATOpPaAX Bbu6mmoteka [JOK
https://m.edsoo.ru/ff0d59e2
bubnuoreka [{OK
Kucnotsr: cocras, kiaccuduxanms,
36 HoMerKIaTvDa. Tlomvaere i https://m.edsoo.ru/ff0dfee2
o };pc lo“c ya oo bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA KUCIIOT
https://m.edsoo.ru/ff0dfee2
Counu (cpeHue): HOMEHKIIATypa,
37 CHOCOéLI;) oI ‘I)GHI/I}I XI/IMI/I‘IZSKI/IG bubmorexa HOK
. y ’ https://m.eds00.ru/00ad9474
CBOMCTBA
38 AmMdoTepHbIE OKCUTIBI U
TUAPOKCHUIBI.
['eneTndeckas CBSA3b MEXIY
39 KJIacCaMU HEOPTaHUYECKUX bubmorexa I[JOK
. P https://m.edsoo.ru/00ad9a50
COCIMHECHU I
[TpakTuueckast paborta Ne 6. Pemenue
20 AKCTIEPUMEHTAIBHBIX 3314 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edso0.ru/00ad9b7c
COCTUHEHUIN
49 O06o01IeHre U cucTeMaTH3aIus bubmuorexa [{OK

3HAHUHI

https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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Kontpoinbnas padora Nod o reme

50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 1 bubmmorexa LJOK
. https://m.edsoo.ru/00ad9ela
COCTMHCHUI
bu6nmoreka [IOK
51 OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIC 5 https://m.edso0.ru/00adb076
peakiuu bubmmoreka [JOK
https://m.edsoo.ru/00adb076
XapakTeprucTuKa XUMHYECKOTO
59 9JIEMEHTA 110 €r0 MOJI0KCHHIO B 1 bubnunoreka LIOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
53 ["'omoBast KOHTpOJIbHAS paboTa 1 1
OBILIEE KOJIMYECTBO YACOB I10 68 5

[TPOT'PAMME



https://m.edsoo.ru/00ad9e1a
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9 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE

Ne Hara nudposwIe

Tema ypoka Kontpoabubie IIpakTHnueckue p
n/n Bcero u3ydyeHusi odOpa3zoBaTesbHbIE

padoThbI padoThbI
pecypchl

Ilepnonnueckuit 3aK0H.

1 [lepuoaunueckas cucrema 1 Bu6mmoteka [IOK
XHMHYECKUX dieMeHToB /I, U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMUYECKUX IJIEMEHTOB 1 buomiorexa LIOK

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

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

4 Bunpl xumMudueckou CBSI3U U THIIBI 1 bu6mmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yrnybnenue 1 1
3HaHUI OCHOBHBIX Pa3/IeNiOB Kypca
8 Kiacca»

6 Krnaccudukanus XuMuueckux 1 bubmuorexa [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. IToHgITHE O TOMOT€HHBIX U 1 bubmorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX

8 [TonsiTHe 0 XMMHUYECKOM 1 bubnuorexa [JOK

paBHOBecuH. DAKTOPBI, BIUAIOLINE

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



https://m.edsoo.ru/00adb59e
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Ha CKOpPOCTb XHUMHYCCKOHN p€aKknuun
1 MOJIOKCHUEC XUMHNYCCKOI'O

paBHOBECHS
9 OKHCIUTEBHO- bubnunorexa LIOK
BOCCTaHOBUTEJIbHBIE PEAKLINH https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUYECKON
10 ncconuanuu. CUIbHBIE U cl1a0bIe bubmorexa [IOK
A HHALHH. https://m.eds00.ru/00adcd68
AJIICKTPOJIUTHI
11 HMonnsie ypaBHEHHUS peaKIyuit bubmorexa HIOK
P peaxt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KHUCIIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubmmoreka [JOK
00 PIIEKTPOIUTUIECKON https://m.edsoo.ru/00add5d8
JIACCOLHAIIIN
XUMHUYECKHE CBOMCTBA COJICH B
13 CBETE MPEICTABICHUH 00 bubmorexa HOK
P N https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
bu6nmorexa LIOK
14 Ilo eo 0JIN3€ COJICH
TUATHE O THAPOTH en https://m.edsoo0.ru/00add9d4
15 O06o001meHre U CHCTEMAaTH3aIIH bubmuoreka [{OK
3HAHHH https://m.edsoo.ru/00addd12
[TpakTuyeckast padora Ne 1.
16 «Perrenne s3xcriepuMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3a7a4»
KontponsHast padora Ne2 o teme
17 «DNEeKTpOIUTHYECKAs 1 bu6muoreka [JOK

Ucconuanysa. XUMUYECKUE
peaKkuuu B paCTBOpax»

https://m.edsoo.ru/00addecO
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OO01as xapakTepuCcTUKa raJOreHOB.

bub6nmoreka [IOK

18 XuUMHYeCKrue CBOMCTBA Ha ITpUMEPE
PHUMED https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMUYECKHUE CBOWCTBA, IMOTYyYEHUE bubmorexa LOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas padora Ne 2 o Teme
20 «ITomydeHne consTHOM KUCIOTHI bubmmorexa [JOK
y N . ’ https://m.edsoo.ru/00ade348
U3y4eHHe e€ CBOMCTB»
Brrumcnenus no ypaBHEHUSM
21 XUMHUYECKHUX PEaKIIHid, €CIIH OJTHH bubmmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
U3 PEareHTOoB JIaH B U30BITKE

29 OO6m1ast xapaKTepuCTHKA SJIEMEHTOB bubnnorexa [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUN CEPHI.

93 Haxoxnenue cepol u eé bubmuoreka [IOK
COCIMHEHMH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHAMHYECKHE CBOMCTBA CEPBI
CepoBomopo1, CTpOEHHUE,

24 (pninqecmie u XI/III:\)/II/I‘ICCKI/IC bubnmorera LHOK

. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busnyeckre 1 XUMHYECKHE bubnmorera LHOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHNE B
26 OCHOBE MPOMBIIIJIEHHOTO CIToco0a bubnuotexa [JOK

MTOJIyYEHUSI CEPHOM KUCIOTHI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYKarollen cpeibl
COCJIMHEHUSIMU CEPBI

Brruncnenune MmaccoBou 10U

bubnunoreka LIOK

27
BBIXOJa MPOJIYKTa peaKinu https://m.edsoo.ru/00adec8a
OO01mmas xapaKTeprCTUKA SJICMCHTOB
VA-rpyniesl. A3oT,

28 acnrpo}::T aHeHHue B IIPUPOE bubmorexa HOK
pactipoctp PHPOZE, https://m.edsoo.ru/00adeeab
(bu3HYECKUEe U XUMHUYCCKHIE
CBOMCTBA
AmMMHaK, ero Gu3nvecKue u

29 XUMHYECKHAE CBOICTBA, IIOIYUECHNE buGnuorexa [IOK

’ y https://m.edso0.ru/00adf004
Y IPUMEHEHHE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonmyuyenne aMMHaKa, H3y4eHHE bubnnorexa [IOK
- 1Y https://m.eds00.ru/00adf180
€ro CBOMCTB)

31 A3OTHAas KUCIOTa, €€ (hu3ndecKkue u bu6nmorexa LIOK
XHUMHUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnons30BaHre HUTPATOB H COJICH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 nooOpennii. XuMHUYECKO€E bubmmorexa TIOK
yAROOP ) . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKaIoIIe cpepl
COEIUHEHHUSIMU a30Ta
docdop. Oxcun dochopa (V) u

33 (pocg)o pHas{ KI/ICJ‘I((I))Ta q)q)lfm(qel}me " bubnmorera LHOK

p L https://m.edso00.ru/00adf68a
XUMHYECKHE CBOICTBA, MOIyYCHUE
34 Ucnons3zoBanne pocdatos B bubnuotexa [JOK

Ka4u€CTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuii. 3arps3HeHHe
MIPUPOIHOM cperbl hocdhaTamu

Yrnepon, pacnpocTpaHeHue B

bubnunorexa LIOK

35 npupoe, Gbu3nIecKue u
pupone, ¢ - https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOMCTBA
Oxcunsl yraeponaa, ux pusndeckue
A XUMHUYECKUE CBOMCTBA.
36 DKOIOrHYeCKUEe IPOOIEMBI buGnuorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTiepo/ia
(V)
37 VrosabpHas KUCIIOTA U €€ COJIN buGnuorexa [IOK
https://m.edso0.ru/00ae006c
ITpakTruyeckas padora Ne 4 o reme
38 "[losy4yeHne yriekucioro rasa. bubmmnoreka HOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027e
KkapOoHaT-uoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpraHMYeCcKUX BeIIeCTBaX KakK O bubnmorexa HOK
p B https://m.edsoo.ru/00ae054¢e
COEIMHEHUSX YIJIepoaa
40 KpeMuunii u ero coe quHeHN bubmmorexa TIOK
p g https://m.edsoo.ru/00ae080a
[TpaxTrueckas padota Ne 5.
41 Pemrenne skcnepuMeHTAIBHBIX bu6muoreka [JOK
3a7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COEAUHEHUSD)
Kontponbnas padota Ne3 mo teme
. but6mmoreka [IOK
42 «Baxkuelne HeMeTaIbl X UX 1

COCAUHCHUA»

https://m.edso0.ru/00ae0el8
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OO6m1ast xapakTepucTHKa
XUMHUYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bub6numoreka [IOK

43 MeTaJUIM4eCcKasi KpUCTaUIn4ecKas https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCKUe CBOMCTBA
METAILJIOB
XUMHYECKHE CBONCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psijt bubmmorexa LIOK
N https://m.edsoo.ru/00ae1156
HaIPsDKCHUH METAIIJIOB
O61ue cnocoObl MoTy4YeHHUs
MetaiuioB. CriaBel. BeraucieHus
45 10 YPAaBHEHMSM XUMHUYECKUX bubmmorexa LIOK
. https://m.edso0.ru/00ae1156
peakIuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [TonsiTHE 0 KOPPO3UM METAIIIOB bubmmorexa [JOK
https://m.edso0.ru/00ae1278
bubmmoreka IIOK
47 IHenosrbte MeTaIEr https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [llenoyHo3eMenbHBIE METAILTBI — bubmuoreka [JOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxneiime coemuHEHNS KAJIbIUI bubmmorexa TIOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHre U CUCTEMATU3 A
3HaHUI
59 JKEcTKOCTh BOMBI U CITIOCOOBI €& bubnuorexa [JOK

yCTpaHeHus

https://m.edso0.ru/00ae1886
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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[IpakTrueckas padota Ne 6 o Teme

53 "XEcTKoCTh BOALI U METOJBI €8 bubnnorexa LHOK
| https://m.edsoo.ru/00aelae8
yCTpaHeHUs
. bu6nmoreka [IOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U COJIH bubmmoreka [JOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O06o0meHne 1 cuCTeMaTU3aIUS
3HAHUU
ITpakTuyeckas padora Ne 7.
59 Pemenne skcriepuMeHTaTbHBIX bubmuoreka [IOK
3a1a4 1o teMme «Baxneimne https://m.edsoo.ru/00ae3de8
METAJITBI U UX COCTUHEHUS)
Boruncnenus no ypaBHeHUsIM
XUMHUYECKHUX PEaKIIHid, €CIIH OJTHH
60 U3 pEareHToB JIaH B U30BITKE WU bubmuorexa [IOK
COJIEPKUT NpUMeCH. Beruncnenns https://m.edso0.ru/00ae1750
MAacCOBOM J0JIM BBIXOJa TPOAYKTa
peaknun
61 O0600611eHre U cucTeMaTH3alus
3HAHUU
KonrtponbHas pabora Ne4 o reme
62 «Baxueime MeTamibl 1 UX 1

COCONHCHUA»



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
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63 BemecTBa u maTepuaisl B 1 bubnmnoreka HOK
MOBCEJHEBHOW KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsi3HEHUE 1 bubmmoreka [JOK
OKpY>Karolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumun B perienun 1 Bu6muotexa [JOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O6o0mieHue u 1 bubnnorexa [JOK
CcUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00ae0dOa
67 PesepBHrlil ypok. O6o0mieHue u 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O000IICHHE 1 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/UYECKOE OBECIIEYEHME OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

1) I'abpuensn O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus. Xumusi. 8 Kiacc.
— AO «M3natensctBO «lIpocBemenue», 2023;

2) I'abpuensn O.C., Octpoymos WU.I'., Cnagkos C.A. Xumus. Xumus. 9 kiacc.
— AO «M3narensctBO «IIpocBemenuey, 2023.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1) T'abpuensu O.C., Octpoymor W.I'., Cnagkos C.A.: Xumus. YpOKH XUMHUH B
9 knacce. Meroguueckoe nnocooue. ®I'OC. — M.: IIpocsemenue, 2022. — 176 c.;

2) I'adbpuensa O.C., OctpoymoB WN.I'., CnankoB C.A.: Xumusi. YpOKu XUMHUH B
9 knacce. Meroguueckoe rnocooue. ®I'OC. — M.: IIpocsemenue, 2022. — 208 c.;

3) Pa3zpabotku ypokoB. Pabouune mporpammel. Tematndeckoe MjIaHMpPOBAaHUE.
TexHonoruyeckue KapThl YpokoB. Meroaudeckue mocobus. Harmsnaele u
pa3iaTOuHbIe MaTepHaIbl. Hcrounuk: https://rosuchebnik.ru/material/
metodicheskaya-pomoshch-uchitelyu-khimii/;

4) CepmiioBa H.JI. COopHUK 3amady, ynpaKHEHUH M TECTOB MO XWUMHHU: §-9
kiaccel: kK ydyeOHukam O.C. T'abpuensina, M.I'. Octpoymonoii, C.A. CrnankoBa
«Xumus. 8 xnacey, «Xumusa, 9 kmacey. ®I'OC (x HOBbIM yueOHumkam) / H.J.
CeepmiioBa. — M.: M3natenscTtBO «Ox3ameny», 2021. — 286 c¢. (Cepus «YueOHO-
METOIMYECKHUI KOMILICKTY).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

1. DnexkTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI, JOMYIICHHbIE K UCTIOIb30BAaHUIO
NpyU peaju3alii HWMEIOIIUX TOCYIapCTBEHHYIO aKKpeAUTAIHni0 00pa30BaTEIbHBIX
porpaMM HadajabHOTO OOIIEro, OCHOBHOTO OOIIET0, CpeaHero odiero oopa3oBaHus
npukazoM Munnpocsenienust Poccuu ot 04.10.2023 Ne 738:

- Beepoccuiickue npoBepounbie padoTsl, 8 kinace. Xumus. — 000 «AKnacey;

- Tpenaxep «O6maxo 3Hanu». Xumus. 8 kinacc. — OO0 «Duzukon JIady;

- Tpenaxep «O6maxo 3Hanu». Xumus. 9 kinacc. — OO0 «Duzukon JIady;


https://rosuchebnik.ru/material/%20metodicheskaya-pomoshch-uchitelyu-khimii/
https://rosuchebnik.ru/material/%20metodicheskaya-pomoshch-uchitelyu-khimii/
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- Xumus. 8 kiacc. — ®I'AOY AI1O «Akanemuss Munmnpocseienus: Poccuny;

- Xumus. 9 kiacc. — ®I'AOY AI1O «Akanemust Munmnpocsemenust Poccumy;

- DOP: «/lomammaue 3aganus. OcHOBHOE o01Iee oOpa3oBaHue. XuMmus», 8 - 9
kiace. — AO «M3parensctBO «lIpocBemenue.

2. OTKpBITBIE 00IIEIOCTYHbIE 00PAa30BATEIbHBIE MAaTEPUAIIbI, PA3MEILICHHbBIE
Ha UH(GOPMAIIMOHHO-00pa30BaTEIILHBIX MOPTAJIAX:

- https://m.edso0.ru/ — bubmmoTteku 1ubpoBoro 0OpPa3oBaTEILHOT0 KOHTEHTA
(bubnuoreka 11OK);

- http://school-collection.edu.ru/catalog/ — EnuHas KouIeKIusl THQPPOBBIX
00pa3oBaTeNIbHBIX PECYPCOB;

- https://resh.edu.ru/subject/29/ — Poccutickas anekTpoHHas mkoya. Ou3uka;

- https://oblakoz.ru/ - O6pa3zoBaTenbHBIN OHIANH-cepBUC «O0IAKO 3HAHUI.

XUMHUs;

- https://nsportal.ru/shkola/khimiya/library — OOpa3oBaTenbHas CcoIHaIbHAS
ceTb. Ou3HKa;

- https://testedu.ru/test/fizika/ - O6pa3zoBaTenbHbIe TeCThI. TecThl 10 HU3HKE;

- https://go.rosuchebnik.ru/search?query — Poccuiickuii yueOHuk. Dusmka
(Metoauueckast nomoriib. Bebunapsl. Kypcewl. Katamnor);

- https://uchitel.pro/ - Yuurensllpo. Koncmektsl mo mpenmetry «®Duzukay.
N3yuenne @usuku miar 3a maroM. OHIaitH-yu4eOHUK U COOPHUK 3a71a4.


https://m.edsoo.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/subject/29/
https://oblakoz.ru/
https://nsportal.ru/shkola/khimiya/library
https://testedu.ru/test/fizika/
https://go.rosuchebnik.ru/search?query
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-vebinar/
https://rosuchebnik.ru/metodicheskaja-pomosch/distantsionnaya-shkola-uchiteley
https://uchitel.pro/

