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INOACHUTEJIbBHASA 3AIIMCKA

[IporpammMa TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero o0pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (peaepalibHOM pabouei MporpaMMbl BOCIUTaHUS
U ¢ y4€TOM KOHIICTIIIMHM TIPETNoJlaBaHusl y4eOHOTro TmpeaMera «XUMHs» B
obOpasoBarenbHbIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIelW CTpaTeruu
oOy4yeHHsi, BOCHUTaHUS W Pa3BUTHS OOYy4YaAIOMIMXCA CPEACTBAMU Yy4eOHOIO
npeaMera, yCTaHaBIUMBaeT  00sA3aTeNbHOE IPEeIMETHOE CoJiep KaHue,
IpEeayCMaTpuBaeT pACIpENEeIeHUEe €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
pazzieinaM U TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSIeT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C YY4ETOM  MEXKIOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  OO0yYaromuxcsi, OMNpeAeNiseT BO3MOXXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yJibTatamM 00yYeHHs] XUMUM Ha YPOBHE II€JICH N3yUeHHs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEIHOCTH OOYYalomerocss Mo OCBOCHUIO
y4e0OHOTO COIep KAHMUS.

3HaHWE XHMHH CIYXXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, €ro MnpejacTaBICHUN O MaTEPUAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrpailoT (GOopMUPYEMbIC XUMHUEH TNPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
DPHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3IPaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealiM3allid  BO3MOXHOCTEH  JUIsi  camMOpa3BUTUS U
dbopMupOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 0011l 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJarouuxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  y4uyeOHON  JesiTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B IPOPECCHOHATBHON ACSITENbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJI0CTHOTO B3IJIfA1a HA €UHCTBO IPUPOABI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOLUXCSl;



criocoOcTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yJarOIIHUXCS.

JlanHble HampaBlieHUs B OOYYEHHHM XUMHMH OOECHEeUYMBAIOTCS CrHelu(pUKon
colepXaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroruyecku
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKHU XMMUU Ha ONpEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IlIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XHWMHH, OCHOB
HEOPTaHUYECKOM XHWMHM H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CHUCTEMHOTrO mnoaxona K €€ mzydeHuro. ColeprkaHHe CKIIAJbIBAETCS W3 CHUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUH O XUMUYECKON
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI IO TPHUHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuonnueckoro 3akoHa /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBieHUd 00 DICKTPOTUTHYCCKON IUCCOIMAIlMM BEHIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HAa OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEILHO OT OJTHOTO
YPOBHSI K IpyrOMY, BBITIOJHSSI (YHKITUU OOBSICHEHUS U POTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHECHUS U MTOJYUYECHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CUCTEMHOM ITPUPObL, IEHHOCTHOI'O OTHOLICHUS K HAYYHOMY 3HAHHIO U METOJIaM
MO3HaHHs B Hayke. M3yueHne XMMHUM NPOUCXOAHUT C MPUBJICYCHUEM 3HAHUW W3
paHee M3YyYEHHBIX Y4EOHBIX MpeamMeToB: «Okpyxawimui mupy, «buomgorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiace».

[Ipy w3yyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a7a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUN, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, S3bIka HAyKH, B MPUOOIICHUH K



HAy4YHBIM METOJaM IMO3HAHUS MPU W3YYCHHH BEIIECTB U XUMHUYECKUX PEaKIIHii, B
(GbOopMUPOBAHUY U PA3BUTUU MMO3HABATEIbHBIX YMEHHUH U UX MPUMEHEHUH B y4eOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIE0BATEIbCKOM NEeITeTbHOCTH, OCBOCHUHU MPABHII
0e30macHOro 00OpallleHUs ¢ BEIIECTBAMH B IOBCEIHEBHOM JKU3HH.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsSI BAXKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (GOpMHUPOBAHHE WHTEIUIEKTYaIbHO Pa3BUTOM JHMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO PEIICHUMN,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTb OOy4YeHUss Ha  CHCTEMaTHYEeCKOE MpUOOIIEeHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHON JIEATENbHOCTH, HAYYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCaoBUM, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHIO 00YyYaIOIIUMUCS
OMbITa Pa3HOOOPA3HOW AESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLUIMX YHUBEPCAIbHOE 3HAUEHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHITH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIET0 MHpA, WUCIOJIb3YsS 3HAHMUS U OMbIT, MOJYYCHHBIE MPU U3YYECHUU
XUMHH, TPUMEHATH UX IIPU PEILICHUH MTPOOJIEM B IOBCETHEBHOM KU3HU U TPYOBOU
NEesTEeIbHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TI'yMaHUCTHYECKUX  OTHOIICHH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUU MJiS BBIPAOOTKH HSKOJOTHYECKU
1eJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HEIIX
COXPAaHEHUS CBOETO 3I0POBbS U OKPYKAIOIIEH IPUPOIHOMN CPENBL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUsI OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIs M HAIpPaBIEHHOCTU AANBHEHIIETO
oOyJeHwus.

OO11ee 9rco 4acoB, OTBEAEHHBIX JIJISl U3YYEHUS XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHus, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 66 yacoB (2 yaca B HEJIETIO).

YUYET PABOYEH ITPOI'PAMMBbBI BOCIIUTAHMUSI.
Pabouas nporpamMma coctaBieHa ¢ y4eToM padboyeil mporpaMmbl BOCITUTAHUS.
BocnurarenpHblid NOTEHIHAT NPEAMETA PEATU3YETCS YEPES:
- YCTAHOBJICHHE JIOBEPUTEIBHBIX OTHOLICHUN MEXJYy YYHUTEIEM U €ro
YYCHHKAaMH,  CIOCOOCTBYIONIMX  TIO3UTUBHOMY  BOCTIPUATHIO  y4YalUMUCS



TpeboBaHU U TTPOCHO YUHTENs, MPUBICYECHUIO NX BHUMAHUSI K 00CYXIaeMoOi Ha
ypoKe UH(pOpMallUK, aKTUBU3ALMK UX TTO3HABATEIILHOM €SI TENIbHOCTH;

- moOyX/IeHHE HIKOJIbHUKOB COOJIOJaTh HAa YpPOKE OOLICHPUHSITHIE HOPMBI
MOBEJCHUS, MpaBUjia OOUIEHUS CO CTapIIUMU (YYUTENISIMH) W CBEPCTHUKAMU
(IIKOJILHUKAMMU ), IPUHITUTIBI Y4EOHOU TUCITUTIIIMHBI U CAMOOPTaHU3AIINH;

- IPUBJICUCHUE BHUMAHMSI NIIKOJIBHUKOB K IICHHOCTHOMY aCIEKTY M3y4aeMbIX
Ha ypOKax SIBIICHUU, OpTaHU3aIUs UX pabOThI C TTOJIy4aeMOM Ha YPOKE COIUATBHO
3HaYMMOU nH(popMaluen

- MHULMUPOBAHUE €€ OOCYXKIEHHUS, BBICKA3bIBaHUSA YYAIIUMUCS CBOETO
MHEHHUS 10 €€ TTOBOJTY, BHIPAOOTKH CBOETO K HEM OTHOILIEHUS;

- HCHOJB30BAHUE BOCHUTATENIBHBIX BO3MOXHOCTEH COJEp:KaHUsI Yy4yeOHOTro
npeaMeTa yepe3 JEMOHCTPAIHIO AETAM IPUMEPOB OTBETCTBEHHOT'O, TPaXKIaHCKOTO
MOBEJICHUS, TPOSIBICHUS YEJIOBEKOIIOOUS M JOOPOCEPACUHOCTH, Yepe3 Moa0op
COOTBETCTBYIOIIMX TEKCTOB [IJII YTCHMsI, 3aJad JUIsl PEIIeHUs, MPOOJIEMHBIX
CUTyaruil st 00CyXACHUS B KIJIAcCe;

- TNPUMCHCHHE Ha YypOKE WHTEPAKTHBHBIX (OpPM padOTHl ydalIuxcs:
WHTEJUICKTYalIbHBIX ~ WP, CTUMYJHPYIONIUX  IIO3HABATEIBHYIO  MOTHBAITUIO
IIIKOJIBHUKOB; pa0O0Thl B Mapax, KOTOPHIE y4aT IIKOJHHHUKOB B3aUMOJICHCTBHIO C
JIPYTUMU JACTHMU;

- BKJIFOYEHHE B YPOK UTPOBBIX MPOLETYP, KOTOPHIE MOMOTAIOT TOIEPKATh
MOTHBAIIMIO JeTel K TOJYyYCHUIO 3HAHUMW, HAJAXWUBAHUIO TMO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWA B  KJacce, IOMOTAIOT  YCTaHOBJICHUIO
n00poxkeIaTeILHON aTMOCc(ephl BO BpeMsl YPOKa;

- opraru3anys medcrBa MOTHBUPOBAHHBIX U IPYIMPOBAHHBIX yUAIUXCS HAT
UX HEYCIEBAIONIMMH OJHOKJIACCHUKAMH, [AIOIIEro IKOJbHUKAM COIMAIbHO
3HAYMMBIH OIBIT COTPYHHYECTBA U B3aUMHOMN TTOMOIITH;

- UVHUIMUPOBAHHE M TOJJEPKKA HCCIEAOBATEIBCKOW  JIEATeTLHOCTH
0Oy4Jarommxcs.



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKHUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BeliecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas hopmyra. BareHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENNbHAsA aTOMHast macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEUHEHHH.

KomnuectBo Bemiectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl W 4YHCJIa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCAUHECHUM.

@u3n4ecKnue U XMMHUUYECKUE SBICHUSA. XUMHUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHWs MacChl BeIEeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U OINKMCAHUE
bu3nueckux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIOJEHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE U KOHJEHCALMsI BOJbI) U XMMUYECKHX (FOPEHUE CBEUHU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pa3iioxkeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE xkele3a ¢ pacTBopom conu meau (1),
U3y4YeHUE CIOCOOOB PA3JIEICHHs] CMECEH: C MOMOINBI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, JUCTUIUIAIMS, XpoMaTorpadusi, MpoBeeHUEe OYNCTKU MTOBAPEHHOU
COJIM, HaOJIOJIGHHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEACHUS  OIbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYI
(IIapocTepKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT UM MpPOCTOE
BelecTBo. Haxoknenuwe kuciopoga B MpUpoAE, (PU3MUECKHE U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenune kucmopona. CrocoObI
MOJYYEHHS] KHUCIOpOJa B JaboparopuM U MOpOMbIIUIEHHOCTUH. Kpyrosopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.



TennoBoit 3¢(}eKT XMMHUUECKOW peakInH, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- U DHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHUE MMAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CTOCOOBI ToJTyueHust. Kucinotsl
Y COJIN.

Momnsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUUYECKUM YPAaBHECHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpEIL
HacpllieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10Jis BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopor BOIBI B IPUPOLE.
3arps3HeHre NpUpoJHbIX BoJI. OXpaHa U OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3yronue  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusndeckne uW XUMHUYECKUC
CBOMCTBA OKCHIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusa. Homenkiatypa ocHoBaHui. PU3NYECKME U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimoB H. H. bekerosa.
[TosryueHue KUCIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUE U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

['eHeTnueckas CBSI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHHUIM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOPOJa B BO3IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHne
B3aHUMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpanieHus ropeHus (1mosxkapa), 03HaKOMJIEHHE ¢ 00pa3IiaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, IMOJy4YeHUE, COOMpaHUE, pACMO3HABAHMUE W W3yYEHHUE CBOMWCTB
BOJIOpoJia (ropeHue), B3auMoieicTue Bogopoaa ¢ okcuaoM meau (1) (BozmokHO
HCIIOJI30BaHNE BUJICOMATEPUATIOB), HAOIIOIEHHE 00pa3Il0B BEIIECTB KOJIUYECTBOM
1 Momb, uCCIenOBaHHE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3THMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OMNPEAECIEHHOW MACcCOBOM JOJIEHN
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C MeETaUIaMU (HAaTpUEM H
KaJbllieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIO/ICHUE U3MEHEHUS
OKpaCKu MHANKATOPOB B pACTBOPAX KUCIIOT U LIET0YEH, N3yUYEeHHE B3aUMOJICUCTBUS



okcuaa meau (II) ¢ pacTBOopoM cepHOM KUCIIOTHI, KUCJIOT C METajlaMu, peakiui
HEUTpaNU3aluu, IMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PacTBOPA COJIM, PELICHUE IKCIEPUMEHTAIbHBIX 3a]a4 110 TEME
«BakHenme Ki1accbl HEOPraHUYECKUX COCAUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
yaiemMenToB JI. U. MengeneeBa. Ctpoenne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKM XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblE 00pa3ytoT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. Kopotkonepuoanas u qiauaHonepuoaHas hopmsl [lepuoanyeckoit
cucrembl xumudeckux snemeHtoB . M. Mengeneesa. Ilepuonbl W rpymiibl.
OU3NYECKUN CMBICI NOPSAKOBOTO HOMEPA, HOMEPOB MNEPUOAA U TPYIIIBI JJIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToOMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB IO IPYNIIAM U IIEPHUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHUs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W IWIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuy pa3oKeHHsl, COSUHEHU).

Mestcnpeomemmnuie ceasu

Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmue ecTeCTBEeHHO-HAYYHBIE TTOHSATHS: HAy4YHBIA (aKT, TUIIOTE3a, TEOPUS,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIuIHOCTh, HaOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusukKa: MaTepusi, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIWI, U30TOIIBI,
PaIOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUN 3apsiji, BEIIECTBO, TEJIO, O0BEM,
arperaTHOE€ COCTOSIHME BEIeCTBa, Tra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
HCKOIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. Menneneea. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XAMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAIHS, KAIBIUA U UX COCTUHECHUIN
B COOTBETCTBUU C IIOJIOKEHHEM »JJEMEHTOB B llepuomnueckor cucreme u
CTPOCHHUEM KX aTOMOB.

Crpoenue BemiecTBa: BHUJbl XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJacCaM HEOPTraHUYECKUX
COCIMHEHU, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEAKIIUi MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
U COCTaBy YYacCTBYIONIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3 (dEeKTy, Mo
W3MECHEHHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, MO0 OOpPaTHMOCTH, TIO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYCCKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsitue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [[oHSITHE 0 TOMOTE€HHBIX M Te€TEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [IonsTue 0 xumMuueckoMm paBHoBecun. DAKTOPHI,
BJIUSIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMW M TOJO0XKEHHUE XHUMHUYECKOIO

PaBHOBECHSI.
OKUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLWH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  PEaKLUU. CocrtaBneHue  ypaBHEHUH

OKHCJIIMTCIBHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ C HCITIOJIb30BAHHUECM METOJa
SJICKTPOHHOT'O OajaHca.



Teopus 3NEKTPOIUTHUECKON JUCCOUALMU. DIEKTPOJIUTHI U HEAJIEKTPOIUTBHI.
Katnonsl, annonsl. MeXxaHu3M IHCCOLMALMU BEIIECTB C Pa3JIMYHBIMHA BUIAMU
xumuueckoi cBsizu. Crenens auccoruanny. CUIbHBIE U ClIa0ble AIEKTPOJIUTHIL.

Peakuuy noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakluii HOHHOIO OOMEHa,
IIOJIHBIE WM COKpAallEHHbIE MOHHBIE YypaBHEHHs peakumid. CBolicTBa KHUCIOT,
OCHOBAaHUH U COJIEH B CBETE MPEICTABICHUI 00 3JIEKTPOIUTHUECKON TUCCOIHALINH.
KauecTBeHHbIE peakiuy Ha HOHBI. [loHATHE O TUApPOIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadurTa M anmasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON pEaKIUU OT
BO3JCHCTBUS  pa3iMuYHBIX (PAKTOPOB, HCCIEIOBAHHE BIIEKTPONPOBOIHOCTU
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUALIMHN KUCIIOT, LIEI0YEN U coJiell (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUATIOB), IPOBEIEHUE OIBITOB, HIUIIOCTPUPYIOIIMX
OpU3HAKKW TPOTEKAaHUS peakluii HOHHOro oOMeHa (oOpa3oBaHHME OCaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEAKUUU PA3I0KEHUs,
COCIMHEHMSI), PpACIIO3HABAaHWE  HEOPraHMYECKUMX  BEHIECTB C  MOMOUIBIO
KAUYEeCTBEHHBIX PEAKLIUM HAa MOHBI, PEHIEHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTtanibl 4 MX cOeIMHEHUSA

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MYECKHE CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUYECKNE CBOKWCTBA Ha ITpUMepeE Xjopa (B3auMoecTBHe
C MeTajJylaMHM, HEMeTajulaMu, mienodamu). XiopoBoaopor. CoiisiHas KHCIIOTA,
XMMHWYECKME CBOWCTBA, IIOJyYyeHHE, IpuMeHeHue. JlencTtBue Xxyopa W
XJIOPOBOJOPO/Ia HA OPTAHU3M YeJIOBEKa. BaykHeNIIne XJI0pUAbl U UX HAXOXKICHHUE B
IIPUPOJIE.

OOwmast xapaxkTepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTepHbIe CTENeHU okucieHus. CrpoeHune u (uU3MUECKUE CBOWCTBA
IPOCTBIX BEILIECTB — KUCIOPOJa U Cepbl. AJIJIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUe U
XUMHUYeCKHe CBOMCTBA. OKCHIBI CEPBl KaK MPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas kucioTa, pu3nuecKkrue 1 XUMUYECKHUE CBOMCTBA (00II1e KaK MpeIcTaBUTeNs
KJjlacca KHUCIOT M crnenuduyeckue). XUMHUUECKUE PEaKlMU, JiexkKallde B OCHOBE
IPOMBIIIJIEHHOTO Croco0a MOJy4eHUs cepHOil kuciotThl. IlpuMeHnenue cepHoi
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KayeCTBEHHAs peakius Ha CyJb(aT-HoH.
Haxoxnaenue cepsl U €€ COCOMHEHUN B INPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Kalolllel Cpeibl COCIMHEHUSIMU Ccepbl (KUCIOTHBIE [OXIH, 3arpsi3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHS.



OOmast xapakTepucTuka 3meMeHToB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMmuyeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuax, ero
bu3nUecKkue 1 XuMUYECKHUEe CBOMCTBA, MOJyueHue u npuMmeHeHue. Conu aMMOHUS,
ux (pU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOoJIydeHHe, (HU3NIECKUe M XUMUYECKUE
CBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT H  CHEIUpUYECKUE).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHMS B KAUECTBE MUHEPATIbHBIX YA00PEHUM.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPOIHBIC
moaudukammu docdopa, uznueckre U xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucinora, HU3NIECKUEC U XUMUYECKHUE CBOICTBA, MOJTyUYEHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka snemMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpPHBIE CTENICHU OKUCIICHUS. Y TIIepO/l, AJTTIOTPOITHBIE MOIU(PUKAIINH,
pacnpocTpaHeHue B NpUpoje, PU3NUECKHUEe U XUMHUUECKHE CBOMCTBA. AcopOrusi.
KpyroBopor yriepoma B mnpupozae. Oxcuawsl yriepoma, ux (Qusudeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJy4YE€HUE U
NpUMEHEHHE. JKOJIOTHYECKUE MPoOJIeMbl, CBSI3aHHbIe ¢ OKkcuaoMm yriepoaa (IV),
TUNOTE3a II00ATbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3(QekT. YronbHas
KHCIIOTa U €€ COoiM, WX (PU3NYeCKHe W XUMHYECKHE CBOWCTBA, MOJYYCHHUE U
npuMmenenrne. KauecTBenHas peakius Ha kapOoHaT-uoHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, TPOMBIIITIEHHOCTH U CETECKOM XO3S1CTBE.

[lepBoHavasIbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMIEPUH, YKCYCHas! KUCIIO0Ta).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, He)PTH),
NPOAYKTBl WX TepepaboTku (OEH3WH), WX POJb B OBITY U IMPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, OeJIKaxX, YriieBoJax — U UX
poii B JKM3HU UeJOBeKa. MaTepuaqbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUIM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoeMHeHHs KpeMHUS B nipupoie. O01me nmpeacTaBieHus 00 OKCHIE
kpeMmuus (IV) u kpemuueBoit kucinore. CUIMKaThl, UX UCIOJb30BAHUE B OBITY, B
IIPOMBITIUICHHOCTH. BaXHEHIe CTpOUTENbHbIE MaTepHualibl: KEpamMHuKa, CTEKJIO,
IIEMEHT, OeToH, kene300eToH. [IpobmeMbl 0e30macHOTO  MCIMOJIB30BAHUS
CTPOUTEITHHBIX MaTEPHAJIOB B IIOBCETHCBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB



X TPOTEKAHWS, OIBITHI, OTPAXKAMOIINE (PU3NUECKHE W XUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOIb30BAaHUE BUICOMATEPHUAIIOB),
03HaKOMJIEHHE ¢ 00pa3iiaMu XJIOPHUIOB (TaJOTEHUIOB), O3HAKOMJICHHUE C 00pa3iiaMu
ceppl U €€ COCAMHEHUSIMH (BO3MOXHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB),
HaOJII0/ICHKE TIpoliecca 00YTIMBaHUS caxapa IoJ] JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOI KUCIIOTHI, U3yUY€HNE XUMUYECKUX CBOMCTB pa30aBIe€HHON CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON PEAKINU Ha CyJIb(aT-uoH ¥ HAOMIOACHUE TTPU3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (PM3MYECKUMHU CBOWMCTBaMU a3oTa, (pocdopa u ux
coeMHEHUM (BO3MOXXHO HCIOJB30BAaHUE BHICOMATEPHAIOB), 00pa3iaMi a30THBIX
u ocopHBIX ynOOpeHUi, MmoayuyeHue, coOupaHue, pacro3HaBaHHE M H3Y4YCHUE
CBOMCTB aMMHaka, MPOBEJICHHE KAaYEeCTBEHHBIX pPEaKIMid HAa HMOH aMMOHHS H
dochar-noH W W3yuyeHHWE TPU3HAKOB MX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTBHI C MeJbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), H3y4YEHHUE MOJIeJIed KPUCTAIUIMYECKUX PEIIETOK anamasa,
rpaduta, (QyuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCcOpPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTHBOTa3a, IOIY4YEHHE,
cobupanue, pacrio3HaBaHUE W M3yUYEHUE CBOWMCTB YTJIEKHCIIOTO ras3a, IPOBEICHUE
KaueCTBEHHBIX PEAKIMNA Ha KapOOHAT M CHJIMKAT-UOHBI U U3yUYCHHUE MPU3HAKOB MX
MPOTEKAaHMS, O3HAKOMJIEHHE C MPOAYKIHMEH CHIMKATHOW MPOMBIILICHHOCTH,
pellieHuEe SKCIEPUMEHTANIBHBIX 3a7ad 1Mo TeMe «BakHeWIne HeMeTallbl U HX
COCITUHCHHUSY.

MeTaJJIbl M UX COeAMHEHHUS]

OO6m1as XxapakTepruCTUKa XMMHUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUHU
ux mnonoxeHusa B Ilepuonnyeckor cucremMe XUMHUYECKUX 3yneMeHToB [[. U.
MengneneeBa u crpoeHus aTroMoB. CTpoeHue mMeTamuioB. Merauyeckasi CBsA3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHUN MeTaioB. du3znueckne U XUMHUECKHE CBOMCTBAa MeTayioB. OO0mue
CIocoObl ToMyYeHHus: MeTauioB. [loHSATHE O KOPpPO3WHM METalIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBel (CTallb, YyT'yH, JIOPATIOMUHHM, OpOH3a)
U UX PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHtoB /. M. MenzaeneeBa, CTpO€HHME MX AaTOMOB, HAXOXKJICHUE B IIPUPOJIE.
dusznyecKkue U XMMUYECKUEe CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIbl U
TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe IENOYHBIX METalIOB M HX
COCIUHCHUM.

[llemoyHO3eMeNbHBIE METAJIbl MarHui W KajbLlUi: IIOJIOKEHUE B
[Tepuoanueckon cucreMe Xxumru4ueckux 3yeMeHToB . . MenaeneeBa, ctpoeHue nux
aTOMOB, HaXOXJieHUE B npupoae. Puzndyeckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kasiblusl. BaxkHeiire coefuHeHus Kanblus (OKCU, TUAPOKCH]I, comn). KECTKOCTH
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOICTBA OKCUAA U THAPOKCH]IA
AJIOMUHUSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTBA *kene3a. Okcuibl, rTuapoKcuabl U cou xenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ OOpa3lamMu METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB  KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAHME  BHJIECOMATEPHUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJblIMsl, aTFOMUHUS, ITMHKA, *Kese3a (1)
u xenesa (II), menu (I), HaOmromeHME W OMHMCaHWE IPOIECCOB OKpaIlMBaHUS
IJJaMEHH MWOHAaMU HATpus, Kalus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS U
TUJIPOKCUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «Baxueimme
METaJUIbl U KX COCTUHEHUS».

XUMHA 4 OKPYKaWIIas cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXkarolled cpeabl (mpeaeibHas AOMyCTUMAas
KOHIIeHTpalus BeuiecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepuabl).

Mestcnpeomemmnuie ceasu

Peanu3zanuss mMeXOpeaMETHBIX CBSI3€M MpU KM3yYeHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBbHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHSA: HAy4dHBINH (DaKT, TUMIOTE3a, 3aKOH,
TEeOpWs, aHalu3, CHUHTE3, KiacCUUKANKs, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIeNb, SBIICHHE, ITAPHUKOBBIN
¢ PeKT, TEXHOIOTHS, MAaTEPUAITHI.

dwusuka: MmaTepusi, aToM, AIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/I, H30TOIIBI,
PaOaKTUBHOCTD, MOJIEKYJIa, AIEKTPUIECCKUI 3aps, MIPOBOJTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTH, KPUCTAJINYECKAs
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TOPOIBI, TOJIE3HBIC
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3oBaHMsl JOCTUTAIOTCS B XoAe OOydeHHs XUMHUU B €IUHCTBE Y4eOHOU u
BOCIIUTATEIIbHOU JEATENBHOCTA B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBECHHBIMHM ILICHHOCTSIMH, IPUHATBIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOlieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3AIINN 00yJarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
pPaCLIMPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEIWIO, NOHUMAHMS 3HAYEHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOW HMHQOpManuein o
IIEPENOBBIX JOCTH)KCHMSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUST O COLMAIBHBIX HOpPMax M IpaBUJAX MEXINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
I0JIE3HOH, y4eOHOUCCIIEOBATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW [EATETLHOCTH TIPU BBHITIOJHCHUU
yueOHBIX, TO3HABATEIbHBIX 33Ja4, BBINOJIHEHUH XHUMHUYECKHUX DSKCIEPHUMEHTOB,
CO31aHUU Y4E€OHBIX IIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIN
B IpOILIeCcCE ATON y4eOHOM JesATeIbHOCTU, TOTOBHOCTU OIICHUBATh CBOE MOBEJICHUE
U TIOCTYIIKM CBOMX TOBApUILEU C MO3ULUMH HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4ETOM OCO3HAHUSA IOCIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOIINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEJACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS IPUPOIBI, B3aWMOCBA3SX YEJIIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO03HABATEJIbHON, MHPOPMAIIMOHHON W YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JOCTYMHBIMH TEXHHUYECKUMHU CpEACTBaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  €caMOOOpa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEUIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pOBbI 00pa3 »U3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTA COOJIO/IEHUS TpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO Tpodeccuil u TpyJia pa3InyHOro poja,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM IE€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  TPEIMETHBIX 3HAaHWKW 1O  XWMHH, OCO3HAaHHBIA  BBIOOD
WHUBUTyAIbHON TPACKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON eITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHUMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
IpaBuJ O€30MACHOTO MOBEIECHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIMIMX 3J0POBBIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOH, JIs ITOBBIIECHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJO0AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel WX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TOHITHS (3aKOH, TEOPHsl, TPUHIIUII,
rurnore3a, (Qakr, CHUCTEMa, MPOLECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUN M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTUHE MHUPA, U YHUBEpPCAIbHbIE yUeOHbIC NEUCTBUS (TO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
NEeSATETbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKKU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BATh
MOHATHUS J1J1s1 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJeHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peoOpa3oBEIBATH MHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyrna W YypaBHEHHUE
XUMHUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh U XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH  OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3HI TIO IPOBEPKE
IPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOJNI0JaTh 3a XOJOM Iporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMynrpoBaTh 00001IEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JMUTeparypa XUMHUYECKOrO COAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



YMEHHE MPUMEHATH Pa3iInyHble METOJbI U 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIWMBIX IS BBITIOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/7a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHM,
OBJIQZICHUE KYJIbTYPOM aKTUBHOT'O MUCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSATENLHO BHIOMPATh ONTUMAIBHYIO (popMy MpecTaBiIeHUS HHPOPMAIIUUA U
WUIFOCTPUPOBATh pEIIAEMbIE 3aJa4ll HECIO0XXHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu opmamMu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0OBATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPYKAKOLIEH NPUPOTHON
Cpenbl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

yYMEHUS 33]1aBaTh BOIPOCHI (B XOJI€ IUAJIOTA U (UJTK) TUCKYCCUHU) O CYILIECTBY
oOcyxgaeMoii  TeMmbl, (OPMYIUPOBATH CBOM IMPEAJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITI0KEHHOM 3a/1auu;

YMEHUSI  MOPEACTABIATh  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIBHOMU
JNEATEIBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
pEe3yIbTaTOB BBINOJHEHHUS] XUMHUYECKOTO JKCIEpUMEHTa (J1aOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MIO3HABATEIbHOM WM MCCJIEAOBATEIbCKOW  JESITENBHOCTH  IPU  PELICHUHU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JEHCTBUW, ONPEAECICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1eCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJUPOBATh U NPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
NIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbBHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJIYYEHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO PE3yJbTaTa 3asBICHHOW LIEJIM, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAy4YHbIC 3HAHWS, YMEHHUS U CIIOCOOBI



NeucTBUM, crnenupuyYecKue Uil TpeAMETHOM o0macth  «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHHI0 HOBOIO  3HAaHWS, €ro HWHTEpIpeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaITUsIX.

K xoHIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PpACKPBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCU(PUKAIUS PEaKIuil: peaxiuu
COCAUHEHHUSI, PEAaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKHUE PEaKIUHU, TEIJIOBOM 3P(DEKT peakiuH,
SJIPO aToMa, dJIEKTPOHHBINA CIIOM aToMa, aTOMHAsi OpOUTAITb, paInyC aTOMa,
XUMHYECKasl CBA3b, MOJSPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBS3b, HOHHAS
CBSI3b, WOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJi1 BEIIEeCTBa
(mpolLieHTHAsl KOHIIEHTpAIusI) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATHA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbica Ilepuomnueckoro 3akoHa J[. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XMMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepronuueckoil cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMUuHyr0 Qopmy Ilepuonnyueckon
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnobounast noarpymnmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabmune «llepuoguueckass cucTeMa XUMHYECKHX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 00111ee YuCiio IIEKTPOHOB U
pacmpeneneHnue ux 1mo AIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBRA,
XUMHUYECKHE peakuuud (M0 YUCIy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIEHYIO MOJICKYJIIPHYIO U MOJISPHYIO MacCChI BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIuu;

MPUMEHSTH OCHOBHBIC OTIEPAIUU MBICIIUTEIILHOMN NEITETEHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHCTeMaTH3allui0, KiIacCHU(UKAIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — JJII M3YyYEHUsS] CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKIUui, eCTECTBEHHO-HAyYHbIE METOJIbl
MO3HAHUS — HAONIOJCHHUE, W3MEpPEHUE, MOJICIUPOBAHHUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIeI0BATh MPABUIIAM MOJ30BAHUS XUMUYECKOM MOCY101 U 1a00paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBUjiaM oOOpalleHusi C BEIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSIMU II0 BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJIYICHHUIO M COOUPaHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHUCIOpPOAA), MPUTOTOBJICHUIO PACTBOPOB C OINpPEICIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IPOBOJIUTH
XUMHUYECKHE IKCIMEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT ¢ TIOMOIIbIO MHJIUKATOPOB (JTaKMycC, heHON(PTAICHH, METUIOPAHK
U IpyTHE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIN:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTHOH, AHWUOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIECHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peakius, XUMUYECKasl CBsI3b, TEIIOBOM 3 PexT
peakiuyd,  MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEAKIHUH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAaKIINH,
OKHUCJIUTENb, BOCCTAHOBUTEINb, OKUCIIEHUE U BOCCTAHOBIIEHHE, AJITIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, WOHHAas,
MeTajuInyecKas ), KpucTaInyeckas pemeTka, Koppo3usi METauloB, CILIABHI,
CKOpPOCTh XMMHYECKOW pEAKUHH, MPEIETbHO AOMYCTHMAasi KOHLIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIM;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
ONPENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opMyJsie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPTaHWYECKUX COCAMHEHUN, TUM KPUCTATITUMYECKOU
PEHIETKN KOHKPETHOTO BEIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINHUCBhIBAaTh W XapaKTEPU30BATh
tabnmmunyio Gopmy [leproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas mnoArpymmna (A-rpynma)» U «mooodHas
noarpynna (b-rpynma)», manble U OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HauYeHUs, KOTOPhIE UMEIOTCS B IEPUOANYECKOMN TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn  Aapa, oOIIee YHCIO DSJEKTPOHOB M paclpenesieHHe UuX IIo
AJIEKTPOHHBIM CJI0SIM), OOBSACHSITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIAMHEHUN B Mpeesiax MallbIX MEepUOAOB U
TJIABHBIX TOJATPYMI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBRA,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBY YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, N0 TEIJIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTEMEeHeH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUUUECKHE XUMHYECKHE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
npuMepaMl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKLINM;

COCTaBJIATb YPABHEHUSA DJEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMH HOHHOTO



oOMeHa, ypaBHEHUS peaKIuii, TMOATBEPKIAAIONINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIuU;

coOJro1aTh TpaBuJa MOJL30BAHNS] XUMUYECKON TTOCYI0N 1 Ta00paTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBWjia oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmMaka M yriaeKkHuciioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB PA3TUIHBIX
BEIIIECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPHUI-, OpOMUA-, HUOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THUIPOKCUA-UOHBI, KATHOHBI
AMMOHHUSI U WMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE ONEPALIUU MBICIUTEIbHOMN JAESITEIbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000I1IEHNE, CUCTEMAaTH3alIMIO, BBISIBIIEHUE TPUUUHHO-
CJIEICTBEHHBIX CBSI3€W — JJI U3YUYEHHUS] CBOWCTB BEILECTB M XMMHUYECKUX
peakimii, E€CTECTBEHHO-HAYYHBIE METOJbl IO3HAaHUS — HaOII0IeHNE,
U3MEpPEHHE, MOJICIIUPOBAHNE, IKCIIEPUMEHT (PEaTbHbIN 1 MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U JyeKTpOHHBbIe (LM pPOBbLIE)
KountpoabHbie [MpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoTsI padoTsbI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumusi — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmnorexa [JOK
’ MPAaKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeloBeKa
12 BemtecTBa 1 XuMHU4ECKHE 15 | Bbu6nmuoreka [JOK
’ peaKImn https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20

Paszgen 2. BaxHeiiluue nmpeacTaBuTeIu

HEOPraHnvIeCKUX BEIIECTB

1 Boznyx. Kucnopon. [lonstue 6 bubmmoreka [IOK
00 okcuax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o kucnorax g 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 06 5 | 1 Bbu6nmuoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pazpnen 3. llepnoanyeckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTEIbHO-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

[Tepuoanueckuii 3aKOH U

31 [Tepuoanueckas cucrema 7 Bbu6nuoreka [JOK
XAUMHUYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CtpoeHue aToma

12| e g BuSorera LIOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIILHBIE PEAKITUN
Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsof)l.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungpposbIe
Ne i/l P Konrpoabnbie  IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
Pasznen 1. BeniecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeloB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubanorexka HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMALIU. g 1 1 bubmmoreka [JOK
’ XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU ST
)1 OO01mast xapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
’ PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LHOK
' o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COECANMHEHUS
Hroro no paszneny 25



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

Pa3zgen 3. MeTaaabl M UX cOeIMHEHUSA

N bu6mmoreka [IOK
3.1 Obmpae cBofCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHeUIIe MeTaJuIbl ¥ UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemecTBa n MaTepuaibl B )KU3HU YelIOBEKa 3 bubmorexa HOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpemst 1 bubmorexa [TOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 66



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

IHOYPOYHOE INIVTAHUPOBAHUE

8 KUIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoxka Kontpoabnbie I[IpakTHyeckne A p
n/n Bcero u3yuyeHusi ~ oOpas3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl

1 [Ipenmer xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
’KM3HM YeoBeka. Tena u BemiecTnra https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MmeTogax Mo3HaHUS B | bubmuorexa [JOK
XAMUA https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna

3 paboTel B 1ab0paTopun U MpUEMbI 1 bubmmoreka [JOK
oOparieHus ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 Yuctele BemecTBa 1 cMecH. CriocoObl | bubmuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

A . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKU IIOBApEHHOU COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBI H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c

. XHUMUYECKHUE AIEMEHTHI. 3HAKU | bubmuorexa [JOK
(CMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u clnoKHBIE BELIECTBA 1 bubmorexa [TOK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

Bbu6nuoreka [JOK
10 X .B
mMmecKas Gopmyna. BanentHocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JIEMEHTOB
1 OtHocuUTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10715 XUMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COeUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Moib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHUeCKast peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBuUs MPOTEKaAHUS bubnnorexa HOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruucnenus koamdecTBa, Macchl
17 BEIIIECTBA 10 YPaBHCHUSIM bubmorexa HOK
= yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEeaKuid
Knaccudukamnms xumuaeckux
18 €aklMil (CoeqMHEHUs, PA3I0KEHUS bubmmorexa [TOK
peartt A s ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnukKIoneauct. O6o0meHne 1 bubmorexa [TOK
H AT Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonrtponsHas padora Nel mo reme bubmmoreka [IOK

((BGI.HGCTB& U XUMHUYCCKUE PCAKIIUND

https://m.edsoo.ru/ff0d4290



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

Bo3nyx — cmech razos. Cocras

21 Bo3ayxa. Kucinopo 3JIEMEHT U bubmorexa [JOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
DOu3nYeCcKue U XUMHUYECKHUE CBOMCTBA
22 KHCIIOpo/ia (peakiuu OKUCIICHUS bubmorexa [JOK
poJa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TOTy4eHUsT KUCIIOPO/ia B
23 J1a00paTOPHH M IMPOMBIIIJICHHOCTH bubmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
TennoBoii 3 ekt xuMmudeckon
24 peaKkuuu, MOHSITHE O bubnnorexa [HOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIIUIX
TommmBo (HedTh, yroas U MeTaH).
25 3ar ﬂSHeéHe(lllos . a, CIIOCOOBI lro bubmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «ITonydenue u cobupanue bubmorexa [TOK
- P o https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHUE €TO CBOMCTBY
7 Bonopon — 35eMeHT u pocToe bubnuoreka [IOK
BellecTBO. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)3 du3nvecKknue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI nostydeHus BOAOPOa B bubmmoreka [JOK

nabopaTopun

https://m.edsoo.ru/ff0d4dd0
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[TpakTuyeckas padora Ne 4 o Teme

31 «ITonyuenue u coOnpanue Bogopoaa bubmorexa [IOK
i o P AOpOLa, https://m.edsoo.ru/ff0d4f42
M3y4eHHUE €ro CBOHMCTBY
1 MossipHblii 00BEM Ta30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a 110 €ro H3BECTHOM bubmorexa LOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruuncienus o0bEMOB ra3oB MO
34 aBHCHHIO PEAKIIMHA HA OCHOBE bubmorexa [IOK
yp "p I . https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHBIX OTHOIIICHMI Ta30B
35 dOu3nuecKkue U XUMUYECCKHIE CBOMCTBA Bbu6nmuoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona xak pactBopuTes.
37 HacrpinieHHbie U HEHACBIIIIEHHbBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBasi 70J1sl BELIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTrueckas pabota Ne 5 o reme
18 «IIpuroroBiieHrE pacCTBOPOB C bubmmoreka [JOK
OnpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
19 KonTponbnas padora No2 mo teme bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUPUKALINS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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ITonyyenue u XMMHUYECKHE CBOMCTBA

Bbu6nuoreka [JOK

41 KHCJIOTHBIX, OCHOBHBIX B
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
4 OcHoBaHusI: cOCTaB, Kiaccudukams, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonydyeHnue nu XuMHYECKHE CBOMCTBA bubanorexka HOK
OCHOBaHHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, Bbu6nmuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyyeHnue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIaTypa,
46 CHOCOéBII) oI )eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa HOK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIIBHBIX 33/1a4 I10 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
['enernueckas cBsA3b MEXKIY
48 KJIacCaMU HEOPraHUYECKUX bubmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COCTMHCHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubmuorexa [JOK
50 OcCHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequHeHuin"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUU

51 XUMHUYECKHX 2JIeMeHTOB. IloHsaTHE O bubmorexa LIOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
57 Ilepuoanueckas cucrema bubmmoreka [IOK
XAMUYECKUX djieMeHToB /1. U. https://m.edsoo.ru/00ada52¢c
Meunpeneena
53 Ilepuoapl, rpynnbl, IOATP YL Bubmorexa IIOK
p » TPYITIBL, Pyl https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnorexa HOK
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
55 aToMOB 3J1eMeHTOB Ileproguueckoit bubmmorexa [IOK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl /. . Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanyeckoro 3akoHa
57 JUISl pa3BUTHS HayKU U NTPAKTUKU. [[. bubmmoreka [JOK
N. MenaeneeB — y4€HbIH, Me1aror u https://m.edsoo.ru/00ada96¢
rpaKJIaHUH
DNEeKTPOOTPULIATETLHOCTH ATOMOB
Bbu6nmuoreka [JOK
58 XUMHAYECKHUX DJIIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas nmpoBepodHas padoTa
Bubnuoreka IIOK
59 HNonnas xumMudeckas CBsI3b 1

https://m.edsoo.ru/00adac34
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60 KoBaneHTHast nomnsipHas XMMHUYECKast ) bubmmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanientnas nenomnsipuas ) bubanorexka HOK
XUMHYECKAS CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Creneup okucnenis ! https://m.edsocI)_.Iru/OOadae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKucnuTeny 1 BOCCTAHOBUTEIHU 1 hits:/m.c dsocI)_.Iru 100adb076
Kontponbnas padota Ne4 o reme
65 «Ctpoenue atoma. XuMHU4YeCKas 1 bubmorexa [TOK
https://m.edsoo0.ru/00adb486
CBSI3bY»
66 PezepBHblit ypok. O6o011IeHNE 1 1 bubmmoreka [IOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01IeHNE U ) bubnumoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PeseprubIil ypok. O60011eHIE 1 | bubnnorexa HOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3yuyeHusi  oOpas3oBaTesibHbIE
padoTsI padoTsI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 Ilepuoauueckas cucrema 1 bubanorexka HOK
XUMHUYECKHX deMeHTOoB /1. W. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKHX IJIEMEHTOB 1 bubmmorexa [TOK

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

3 Knaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [IOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XUMUYECKOU CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpenue u yriay0OaeHue 3HaHUI | 1
OCHOBHBIX pa3zeyioB Kypca 8
KJ1acca»

6 Knaccudukanmst xumuaeckux | Bbu6nmuoreka [JOK
pEaAKLH MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKON

7 eakquu. IIoHATHE O TOMOI€HHBIX U 1 buGnnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIMIX

2 [TonsiTHe 0 XMMHUYECKOM | bubmnorexa [JOK

paBHOBecuH. DAKTOPBI, BIUSIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTh XMMHUYECKOU peaKiiuu
U TIOJIO)KEHUE XUMHUYECKOTO
paBHOBeCHS

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIC

bu6mmoreka [IOK

naucconuanya. XuMHu4YecKkue
pEaKUHUH B paCTBOpax»

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOI
10 nccoruanuu. CuibHbIE U c1a0ble bubmorexa LOK
A HHATLHH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHrle ypaBHEHUS peakIni bubmorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHMH B CBETE MPEACTABICHUI bubanorexka HOK
00 DIIEKTPOIUTUIECCKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIUU
XHUMHYECKHE CBOMCTBA COJIEN B
13 CBeTe IpeACTaBIeHUI 00 buGnnorexa LIOK
pedt . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JTUCCOIHAITIT
14 IMTonsgatue o ruaponnse coiaei buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o01enre 1 cucTeMaTr3aus bubmuorexa [JOK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTuueckast padora Ne 1.
16 «Pemenne sxcnepuMeHTAIBLHBIX buGnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonTtponsHas padora Ne2 o treme
17 «OIIeKTpoIUTHYECKAs bubnuoreka [IOK

https://m.edsoo.ru/00addec0
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OO01mast XapakTepuCTHKA TaJIOT€HOB.

18 XuMHYecKre CBOMCTBA Ha IPUMEPE bubmorexa HOK
p P https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopon. ConsHas KUCJIOTa,
19 XI/IMII/)IIIGCKI/IS CBOICTBa, IIOJIy4YeHHE bubmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITomydeHue COJITHOM KUCIIOThI bubmorexa [TOK
v . . ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY»
Brruucnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEaKIINN, €CIIH OOUH bubmorexa LOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B H30BITKE

” OO61mas xapakTepUCTHKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(DUKAIINH CEPHI.

” Haxoxnenue cepol u € bubmmoreka [JOK
COEIMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOMCTBA CEPhI
CepoBoI0pOI, CTPOCHHE,

24 qml;nqecml/:e U XI/III:/II/I‘-IGCKI/IG bubmmorexa LHOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepol. CepHas KUCIOTA,
25 bu3YecKue U XUMHUIECKUE bubmorexa HOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XUMHUYECKUE PEAKIINH, JICKAINEC B
26 OCHOBE IIPOMBIIIIEHHOTO CII0c00a bubmmoreka [JOK

MOJTyYEHUS] CEPHOM KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeasbl
COETMHEHUSIMU CEePbI

BrIuucienne MaccoBOr 10U

bu6mmoreka [IOK

27
BBIXOJIa IPOAYKTA pEaKIUU https://m.edsoo.ru/00adec8a
OO6m1as XxapaKTepUCTUKa JIEMEHTOB
VA-rpynmsl. A3or,

28 aCIIPOCTPAHECHUE B IPUPOE bubmorexa LOK
pactipoctp PHPOZE, https://m.edsoo.ru/00adeea6
¢du3nueckre 1 XUMHUECKHUE
CBOMCTBaA
AmMMuak, ero pusnyeckue u

29 XHUMHYECKHE CBOMCTBA, OJTyUYCHHE bubmorexa [TOK

’ i https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[Tpaktrueckas padota Ne 3 o Teme
30 «ITonyyenne amMmmuaka, H3y4deHue bubmorexa HOK
yqv > 1Y https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KUCIoTa, €€ hu3ndecKue u Bbu6nmuoreka [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPATBbHBIX

32 no0OpeHnii. XUMUYECKOE bubmmorexa OK
yAo0p ' . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOIIEH Cpebl
COCIMHCHUSMH a30Ta
Docdhop. Oxenn bocdopa (V) n

33 (boc;)o pHaSI KI/ICJI((l))Ta q)qnfmgie)cxne u bubmmorexa [TOK

p L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyUYECHUE
34 Hcnonws3oBanue ¢pocdatos B bubmmoreka [JOK

Kau€CTBC MHUHCPAJIBbHBIX

https://m.edsoo.ru/00adfc20
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ynoopeHuii. 3arps3HeHue
MIPUPOHOM cpenbl pochaTamu

Yraepon, pacipoCcTpaHEHUE B

bu6mmoreka [IOK

35 npupojie, GU3NICCKHUE U
pupoze, ¢ . https://m.edsoo.ru/00adfd9c
XHUMHUYECKHUE CBOIICTBA
Oxkcuapl yraepoja, ux Gpuznueckue
1 XUMHYECKHE CBOMCTBA.
36 DKOIOrMYECKUE IPOOIIEMBI bubmmnorexa IOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJepojia
(IV)
37 VYroabpHasg KUCIIOTA U €€ COJIU bubmmnorexa LIOK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
18 "TTosydeHune yrieKucioro rasa. bubnuoreka [IOK
KauectBenHnas peakuusi Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-HoH"
[TepBoHavabHBIC TOHATHS 00
39 OpraHUYECKUX BEIECTBAX KaK O bubmmorexa LIOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIiiepoaa
40 KpemHuuii u ero coequHeHust bubmorexa LIOK
p https://m.edso0.ru/00ae080a
[TpakTrueckas pabora Ne 5.
A1 Pemenue skcriepuMeHTaIbHBIX bubnnorexa HOK
3a71a4 1o TeMe «BakHelnine https://m.edsoo.ru/00ae0bf2
HEMETAIBI U UX COEAUHEHUY
Kontposbnas padota Ne3 no teme
. bu6mmoreka [IOK
42 «Baxuenime HeMeTaJUIbI U UX

COCAUHECHUS

https://m.edsoo.ru/00ae0el8
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OO1m1ast xapaKTepUCTHKA
XMMHYECKUX 3JIEMEHTOB —
MeTayuioB. Merajuindeckast CBS3b U

Bbu6nmuoreka [JOK

43
METaJUTNYeCKasi KpUCTAJIIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckue CBOMCTBA
METAJJIOB
XHUMHYEeCKHE CBOMCTBA METAIJIOB.
44 DIIEKTPOXUMHUYECKUHN DS buGnnorexa LIOK
P . pAx https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaNIOB
O6u1me crnocoObl MoTy4eHust
MeraniaoB. Crnasbel. Beruncienus
45 10 YPAaBHEHUSIM XUMHUYECKUX buGnnorexa LIOK
P . https://m.edsoo.ru/00ael156
peaKIui, eclii ONH U3 PEarcHTOB
COJICPXKUT IPUMECH
46 IToHsITHE O KOPPO3UH METAJIIIOB bubmorexa LIOK
pp https://m.edsoo.ru/00ael1278
Bbu6nmuoreka [JOK
47 €JIOYHBIE METaJIbI
m https://m.edsoo.ru/00ae14b2
43 OKcCHUIbI M TUAPOKCUIBI HATPUS U Bbu6nmmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [llenouyHo3eMeTbHBIC METAIIBI — bubmuorexa [JOK
KaJIbIIUA U MarHui https://m.edsoo.ru/00ael 5¢8
50 Baxneime coenuHeHNS KaJIbIUI bubmmorexa OK
https://m.edsoo.ru/00ael 5¢8
51 O000I1IIeHNE U CUCTEMATU3ALUS
3HAHUU
57 JKEcTkocTh BOABI U CITOCOOKI €& bubmuorexa [JOK

yCTpaHEeHHs

https://m.edsoo.ru/00ae1886
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[IpakTuueckas padora Ne 6 o reme

53 "KECTKOCTE BOALI 1 METOIEI €6 buGnnorexa LIOK
| https://m.edsoo.ru/00aclae8
YCTpaHECHHS
. bubmuorexa [JOK
>4 AmOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U bubmmoreka [IOK
THAPOKCHA https://m.edsoo.ru/00aelc64
56 Keeso bu6mmorexa [IOK
https://m.edsoo.ru/00ae1d86
57 Okcuabl, THAPOKCUIBI U COJIH bubanorexa HOK
xenesa (1) u xxenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O00011eHNE U CUCTEMATU3ALMS
3HAHHUI
[IpaxkTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTaIbHBIX bubmmoreka [JOK
3a7a4 mo teMe «BaxkHeimne https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brrurcnenus mo ypaBHEHUSM
XUMHUYECKHUX PEAKIIHiA, €CIIU OJIUH
60 U3 PeareHTOB JIaH B U30BITKE WU bubmmoreka [JOK
COAEPKUT IpuMecH. Beruncienus https://m.edsoo.ru/00ael1750
MacCOBOH JI0JM BbIXOJIa MPOIyKTa
peakiuu
61 O06o01IeHre U cucTeMaTr3aIus
3HAHWUI
KonTponpHas padora Ne4 o Teme
62 «BaxHeie METaJIbl U UX

COCOAUHCHU A



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

63 BemectBa u matepuansl B ) Bbu6nmuoreka [JOK
IIOBCEIHEBHOM KU3HU UEIOBEKA https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE 1 bubanorexka HOK
OKPYXKaroILEe Cpebl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B pemiennun | bubmmoreka [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270

Bbu6nmuoreka [JOK
https://m.edso0.ru/00ac0d0a

66 PeszeprubIit ypok. O6001IeHNE 1 ) bu6mmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBILIEE KOJIMYECTBO YACOB I10 66

I[TPOTPAMME



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

YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumust: 8-if kiacc: 6a30BbIi ypoBeHb: YUeOHUK; 5-€ U3ganue, nepepaborantoe, 8 kiacc/
INa6bpuensn O.C., OctpoymoB W.I'., CnankoB C.A. AkunonepHoe o6miectBo «M3aareascTBo
«IIpocsemenue»

» Xumust: 9-i kacc: 6a30BbIi YPOBEHB: YUeOHUK; 5-€ u3ianue, nepepadborannoe, 9 kimacc/
INabpuensu O.C., Octpoymos W.I'., CnagkoB C.A. AknmonepHoe o0uiectBo «31aTenscTBO
«IIpocsemenue»

METOJUYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

https://chem-oge.sdamgia.ru/

https://oge.fipi.ru/bank/index.php?proj=33B3A93C5A6599124B04FB95616C835B

https://uchitelya.com/himiya/



https://chem-oge.sdamgia.ru/
https://oge.fipi.ru/bank/index.php?proj=33B3A93C5A6599124B04FB95616C835B
https://uchitelya.com/himiya/

