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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUU MPENoAaBaHus YYEOHOTO peIMeTa « XUMHUSH)
B 00pa3oBarteNbHbIX opranu3anusix Poccuiickoit deneparuu.

[Iporpamma 1o XuMuM [Oa€T MPEACTABICHUE O LENAX, OOLIEH CcTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE IIPEIMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HU3YYEHHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Tporlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIUXCs, OMNpeaesseT BO3MOXXKHOCTH IIpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
IporpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUM K
pe3yabTaraM oO0ydeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENILHOM JESITEIbHOCTH OO0YyYaromerocss MO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHWE XHUMHUHU CJIYKUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aromnierocsi, €ro MpeACcTaBIeHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
posib WrparoT (GopMUpyEeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHHIIX
PHEPTUM M 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0AThHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMHUPOBAHUE MBILIUIEHUS M TBOPUYECKUX CIIOCOOHOCTEU
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITEIbHOW  Y4EOHOW JIESITeNIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX KakKk B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;



3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsiIa HA €AUHCTBO MPUPOBI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaronInuxcs;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHBIM 3HAHMSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOI BKJIaJ B 9KOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUYMBAIOTCSA CIEIM(PUKON
COJIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABISIETCA  NEJaroruyecku
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pPa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU U HEKOTOPBIX OTJEIbHBIX 3HAUYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHus MPOrpaMMbl MO XMMUU CPOpPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUM
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBIeHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyrOMYy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOM MpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHHUS K HaydYHOMY 3HaHHUIO U
MEeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXaromuid Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wW3yyeHMH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.



3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUM — BaXHEUIIMX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKHUX MOJOKEHUMH,
JIOCTYIIHBIX 000OIIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blKka HayKd, B
NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TP HW3YYCHUW BEIIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HAYCHWE MTPUOOPENH TaKKe IeIH, KaK:

— (dopmMupoBaHWEe WHTECIUIEKTYaJdbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CaAaMOCTOSTEIBHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HaAmpaBJICHHOCTh OOYYCHUS HA  CHCTEMAaTHYECKOE MPUOOIICHHE
OOyJaroImmMxcsi K CaMOCTOSATEIHLHOW ITO3HABATEIBHON [EATEILHOCTH, HAyYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecriedyeHue yCa0BUM, CITIOCOOCTBYIONIUX MPHOOPETEHUIO 00yJarOITUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETHHOCTH, TMO3HAHWS U CAMOMO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIU), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATHP W OIICHUBATH SBJICHUS
OKPYXAIOIIEro MHpA, WCIOJIb3YsS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YYCHHUU
XUMUHU, TPUMEHATh WX MPH PEIICHWH MpoOjeM B TOBCEAHEBHOW >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— ¢opmupoBaHHEe Yy OOYyYaOIIMXCA T'YMAaHHUCTHYECKUX OTHOIICHUMH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWA I BBIPAOOTKH IKOJIOTHYECKU
1€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYAOBOM NEATETRHOCTH B IIENISIX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEHU IPUPOLHOUN CPEBIL;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKNX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpO(MHIIS M HAMPABICHHOCTH NaJbHEUIIIETO
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XWMHH HAa YpPOBHE
OCHOBHOTO 0011eT0 00pa3zoBanus, coctaBiseT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIeN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3aesieHust CMECEH.

ATOMBI W MOJICKYJIbI. XHUMHYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHX
a5eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MossipHast Macca. B3auMocCBsI3b KOJMYECTBA,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKUX COCTMHECHUH.

du3nyecKkre U XMMUYCCKUE SBIICHUSA. XUMHUYECKasl peakius 1 e€¢ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOW, MpaBWIaMHu pabOTHl B JabopaTopuu u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHACHCAIMS BOJABI) U XMUMHUYCCKUX (TOPEHHE CBEYH, MPOKATUBAHUC
MEIHON MPOBOJIOKH, B3aMMOCHCTBHE MeJla C KHCIOTOM) SBICHHUM, HaOII0eHIE U
OMHMCAHWE TMPU3HAKOB MPOTEKAHWS XWMUYECKUX peakiuil (pa3loKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapwusi, pa3jiokKeHHe T'HMIPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
COJIM, HaONIOJICHWE W  ONUCAaHWE  PE3yIbTAaTOB  TPOBEICHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BenlecTBo. HaxoxxaeHuwe kuciaopoga B mOpupoje, (pu3nueckue U XUMHYECKHE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CrocoObI



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TernoBoit 3hdEKT XUMHUUYECKOW pPEakluu, TePMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOOBI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J1s1 BelIeCTBa B pacTBOpPE. XMMHUECKHE CBOMCTBA BOAbl. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  coyieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM(OTepHBIE) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHnkiarypa ocHoBaHuii. PU3UUECKHE W XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. Homenknatypa cosieil. @u3ndeckue U XMMHUYECKUE CBOMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuiui IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEl pacTBOPEHHOIO BEIIECTBA, B3aUMOJIEHCTBUE BOABI C METAJLIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus oxcuga menu (IlI) ¢ pacTtBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanuyecknii 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
IpyNNax CXOJIHBIX D3JEMEHTOB (ILUEJOYHbIE U ILEJIOYHO3EMENbHbIE METallbl,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIepronnueckoii cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. Ilepuonasr
u rpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX  000JI0YeK aTroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckonn cucremnl [[. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenngeneeB — y4y€HbIi U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHass (TOJIsipHAsE W HEMOJISIpHAs)) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCUIA LHMHKA C PACTBOPAMH KHUCJIOT M IIEJIOYEH, NMPOBENECHUE OIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHNS).

Mescnpeomemmnbnie ceasu



Peanuzanust MexXnpenMeTHBIX CBsi3ed IMpH W3y4YeHHMM XUMHUH B 8 Kilacce
OCYILECTBIISIETCSI 4epe3 HCIOJIb30BaHHE Kak OOIIMX eCTECTBEHHO--HAYYHBIX
NOHSATHUH, TaK ¥ MOHITUH, SBISIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO1ue ecTeCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJlM3, CHHTE3, KJIacCUPUKAIMs, NEpPUOJUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOACITUPOBAHHE, H3MEPEHHE, MOJIEIIb, SIBIICHUE.

®duszuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIIbI, PAJAMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUECKUN 3apsif, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, ra3, (pU3uvecKre BEIUMYUHBI, €IMHUIIBI
U3MEPEHMs], KOCMOC, IIJIaHEeThI, 3BE3/1bl, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MOJIE3HbIE UCKOIIAeMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMM M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, IPUHATBIMU B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COILIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX LIEHHOCTHBIX OpHEHTAlUd U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEOUI0, MOHUMaHUs 3HAYECHUS XUMHMYECKOM HAayKU B JKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMel o
MEPENOBBIX JOCTHMKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NPEACTABICHUS. O COLMAIBHBIX HOPMAax M MPABUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESITEIbBHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HOW COBMECTHOM JAEATEIbHOCTU IPU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecce€ OITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEACHHME M IIOCTYNKM CBOMX TOBApHUIIEH C IO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTABIISIOLINE
OCHOBY I TOHMMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

[I03HaBaTEIbHbIE MOTHBBI, HAIIPABJICHHBIE HA IOJIYyYEHHE HOBBIX 3HAHUU I10
XUMHUH, HEOOXOJIUMBIE i1 OOBSICHEHHS HaOJII0aeMbIX MPOLECCOB U SIBJICHUM,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHHWE IIEHHOCTU JKWU3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Js, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIIOJIEHUSI TpaBuUil O€30MACHOCTH NpU  OOpallEeHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE IPUMEHEHHs MpPEAMETHbIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIA BBIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpodhecCUOHATBbHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ecCHOHAIBHOM cpeie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
JKA3HU Ha 3€MJIE, OCHOBE €€ CYILECTBOBAHMUS, IOHUMAaHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ1 O€30MaCHOTO MOBEAEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAKOIIMUX 340POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOTHOU CPEAOH, I MOBBILICHUS
YPOBHSI ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYUMbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHUS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopwus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpbhle oOecneunBaioT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICT XUMHUYECKHX TMOHATHHA (BBIACIATH WX XapaKTEPHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS JIJI1 OOBSICHEHUS OTJIEIBHBIX (J)aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KPUTEPUH U1l KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHA,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMmudeckas G(opmysia U YypaBHEHHUE
XUMHUUYECKON peaklny — MpU PeIICeHUH Y4eOHO-TIO3HABATEIbHBIX 3aJ1a4, C YYETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBACMBIX CYXKICHU;

MPUOOPETEHUE OMbITa IO TUIAHUPOBAHHUIO, OPTaHU3AIlMd W TPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaO0momaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (GOPM MPEACTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JHUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocobusi, pecypchl NHTepHETa), KPUTUYECKH OICHUBATH IMPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS  HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
MCCJIEI0BATENBCKOW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiCTBHA:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHHSI  MOPEACTABIATh  IOJYYEHHbIE  PE3yJIbTaThl  MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJlaTh MpPE3eHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIPEACIICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe 1eiiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATeILHOCTh, BRIOUpaTh Hanbonee dPpPeKTuBHBIE CIIOCOOBI pelieHusT y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO PE3YJIbTAaTa 3asBJICHHON LU, YMEHUE
MCITI0JIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON padodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATENIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHHS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoH1y 00yueHus B 8 kj1acce npeIMETHBIE PE3YNIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCITMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCIVHEHUSA, PEaKIUU pPAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUU
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolieHTHAas! KOHIICHTpAIUs1) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e ONpPENEeNsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cmbicia Ilepuomnueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronnueckoin cucreme,
3aKOHOB COXPAaHEHMSI MACChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaJpo;

e ONUCBHIBATH M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuoanueckass cucremMa XxuMuyeckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBpaAllCHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOrO J3JIEMEHTa 10 (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE MPUUYUHHO--CJICJICTBEHHBIX CBS3EH — ISl U3YyUYCHHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C ONPEAETEHHOM MAacCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IJIAaHUPOBATh M MPOBOJAUTH  XUMHYECKHE  AKCIEPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumenoBaHue pa3jieioB u dueKkTpoHHbIe (LM (POBbLIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIC Pecypchl
padoTshI padoThI
Pa3nes 1. [leppoHavyaibHble XUMHUYECKHE NOHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUS U
11 N 5 2 https://resh.edu.ru
IPAKTUYECKON AESITEbHOCTU
yeJioBeKa
BemectBa u xummuueckue
12 H 15 1 https://resh.edu.ru
peakuuu
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Bosnyx. Kucnopon. [lonsarue 5 https://resh.edu.ru
' 00 oKcuIax
99 Bonopoa.llonstue o kucnorax 8 1 https://resh.edu.ru
' ¥ COJISIX
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 https://resh.edu.ru
' OCHOBaHUSIX
OCHOBHBIE KJIacChl https://resh.edu.ru
2.4 . 11 1 1 '
HEOPraHMYECKUX COEANHEHUN
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu




Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

https://resh.edu.ru

3.1 XHMHYECKHX 3eMeHToB JI. U. 7
Mennene-eBa. CTpoeHue
aroMa
XUMHYECKas CBA3b. https://resh.edu.ru
3.2 OKHUCIUTENIBHO- 8
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Hroro no pazgeny 15
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Koutpouabubie IlpakTuuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
IIpeaMeT XUMHUHU. Polib XMMHU B 5KM3HH https://resh.edu.ru
1 yenoBeka. Tena u BemectBa. MTHCTpyKTax) 1
M0 TEXHUKHU OE30MacHOCTH.
https://resh.edu.ru
2 [TonsTHE O METOAAX TTO3HAHKS B XUMHUU 1
[TpakTiueckas paborta Ne 1 «IIpaBuna https://resh.edu.ru
3 paboTHI B 1a0OPaTOPUU U IPUEMBI 1 1
oOpaitieHus ¢ 1abopaTOpHBIM
000pyT0BaHUEM
https://resh.edu.ru
4 Yucteie BemecTBa 1 cMecu. CriocoObl 1
pazzeneHus cMecen
[IpakTuueckas pabora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYUCTKU 1 1
MOBapEHHOM cOon)»
https://resh.edu.ru
6 ATOMBI U MOJIEKYJIBI 1
7 XUMHUYECKHUE DJIEMEHTHI. 3HAKU 1 https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB

https://resh.edu.

XUMHUYCCKUX peaKHI/Iﬁ

8 [IpocThie U CIIOXKHBIC BEIIECTBA
https://resh.edu.ru
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE
3aKOH MOCTOSHCTBA COCTaBa BEILIECTB. https://resh.edu.ru
10 Xumuyeckasi hopmyina. BageHTHOCTh
aTOMOB XHUMHUYECKUX DIIEMEHTOB
https://resh.edu.ru
11 OTHOCHUTEIbHAs aTOMHAs Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca
https://resh.edu.ru
12 MaccoBas 1o XUMHIYECKOTO DJIEMEHTA B
COEUHEHUH
https://resh.edu.ru
13 KonnuecTBo BemecTBa. Monb. MonspHas
Macca
https://resh.edu.ru
14 dusnyeckue U XUMHUUYECKUE SIBIICHU.
XuMHU4YecKask peaKus
https://resh.edu.ru
15 [Ipu3Haku U yca0BUS MPOTEKAHUS



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

16

17

3aKOH COXpaHEHUsI MaCChl BEIIECTB.
XHUMHUYECKUE YPABHEHUS

BrrunciaeHus Koau4ecTBa, MacChl
BEIIIECTBA 10 YPABHCHHUSIM XHMHUYECKUX
peakui

https://resh.edu.

https://resh.edu.

18

19

Knaccudukanuss XUMHUYECKUX peaKIIHii
(coenuHeHus, pa3oKeHHs, 3aMEIICHUS,
obMmeHa)

M. B. JIoMOHOCOB — y4€HBII-
sHIMKIoneaucT. O0o0Imenne u
cUCTEMAaTH3aLUs 3HAHUN

https://resh.edu.

https://resh.edu.

20

21

Kontponpnast padora Nel mo teme
«BelecTBa 1 XUMHYECKHUE PEAKLIAM

Bo3nyx — cmecs ra3oB. CocTaB Bo3ayXa.

Kucnopon — aieMeHT 1 npoctoe
BeniecTBo. O30H

https://resh.edu.

22

23

Du3nYeCcKne U XUMUYECKUE CBOMCTBA
KHUCIIOpO/ia (peaKI[uu OKUCIICHHUS,
ropenue). [lonstue 00 oxcumax

Crioco0bI mostyueHus KUCI0poa B
71a00paTOPUU U IPOMBIIIIEHHOCTH.
[Ipumenenue kuciopona

https://resh.edu.

https://resh.edu.

24

TennoBoit 3 PeKT XUMUIECKOHN peaKInu,

MOHATHE O TEPMOXUMHYECKOM
YpaBHEHUH, FK30- U SHAOTEPMHUYECKHUX
peaKumsx

https://resh.edu.



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

TormmBo (HedTh, yroib 1 METaH).

https://resh.edu.

25 3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro
IPEOTBPALICHUS
[IpakTuueckas padora Ne 3 1o Teme https://resh.edu.ru
26 «Ilonmydenne u coOupaHue KUcIopoaa,
U3YYEHHUE €ro CBOMCTB)
https://resh.edu.ru
97 Bonxopon — anemeHT u mpocToe
BelecTBo. Haxoxaenue B npupojae
. https://resh.edu.ru
98 Ou3nyecKkue 1 XUMUIECKHE CBONCTBA
Bojopoza. [Ipumenenue Bogopoa
https://resh.edu.ru
29 [TonsaTue o KucIOTaX M CONISIX
https://resh.edu.ru
30 CniocoObl noy4eHus BOA0poJia B
nabopaTtopuun
[Mpaktuueckas pa6ora Ne 4 1o Teme https://resh.edu.ru
31 «[Tonmyuenue u cobupanue BoJ10poJa,
WU3Y4YEHUE €r0 CBOMCTBY»
. . https://resh.edu.ru
39 MounsipHbiii 00BEM Ta30B. 3aKOH
ABoraapo
BeruncieHus 00bEMa, KOIM4YecTBa https://resh.edu.ru
33 BEILECTBA ra3a Mo €ro U3BECTHOMY

KOJINYECTBY BELIECTBA MU 00BbEMY



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

34

35

Beruucnenus 00bEMOB ra3oB o
YpaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHHH Ta30B

dusnyeckue U XUMUYECKHE CBOKMCTBA
BOJIBI

https://resh.edu.ru

https://resh.edu.ru

36

37

Cocras ocuoBanuii. [loasarue 00
WHIUKATOPax

Bona xak PacCTBOPHUTCIIb. Hacrimennsie u
HCHACBIIICHHBIC PACTBOPHLI. MaccoBas
J0JIs1 BEIICCTBA B paCTBOPEC

https://resh.edu.ru

https://resh.edu.ru

38

[IpakTrueckas padora Ne 5 o reme
«IIpuroroBieHue pacTBOPOB ¢
ONpeNeNEHHON MaCCOBOU J10JIEH
pPacTBOPEHHOIO BELIECTBAY

39

40

KonTponsHnas padora Ne2 no teme
«Kucnopoa. Bogopoxn. Boga»

Oxkcupsl: cocTaB, KaccupuKaIus,
HOMEHKJIaTypa

https://resh.edu.ru

41

42

HOJ'IyLIeHI/IC U XMMHYECKHE CBOMCTBA
KHUCJIIOTHBIX, OCHOBHBIX U aM(l)OTepHBIX
OKCHJO0B

OcHoBaHus: cOCTaB, Ki1accupuxams,
HOMEHKJIaTypa

https://resh.edu.ru

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[TomydyeHnue 1 XMuMHYECKHUE CBOMCTBA

https://resh.edu.ru

43 .
OCHOBaHUH
https://resh.edu.ru
Kucnotsr: cocras, kinaccuduxanus
44 2 >
HOMEHKJIaTypa
5 https://resh.edu.ru
45 [Tonyuenue n XuMUYECKHUE CBOMCTBA
KHUCJIOT
Comnu (cpeaHue): HOMEHKIATYpA, https://resh.edu.ru
46 CIOCOOBI TOTYYEHUS, XUMHUYECKHE
CBOMCTBa
[IpakTuueckast padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX
COEIUHEHUIN»
https://resh.edu.ru
48 ['eHeTnyeckas CBS3b MEXAY KlaccaMu
HEOPraHWYECKUX COCIUHEHUI
https://resh.edu.ru
49 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
KonTtponbhast padora Ne3 o reme
50 "OCHOBHBIE KJIacChl HEOPTaHUYECKUX
coenquHeHni"
51 [lepBble MOMBITKU KIaCCU(PHUKAILIMN https://resh.edu.ru

XUMHYECKHUX 2IeMEHTOB. IloHsaTHE O



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

52

Ipynmnax CXOJHbIX 3JICMCHTOB

[Tepuonnueckuii 3akoH u [lepronuueckas
cHCTEeMa XUMHYECKuX 3iaeMeHToB Jl. H.
Meunpeneena

https://resh.edu.

53

54

[Iepuonsl, rpynmel, NOATPYIIIILI

Ctpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

https://resh.edu.

https://resh.edu.

55

56

CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
aTOMOB 3JIeMeHTOB [lepuoanueckoi
cucremsl [[. 1. Menaeneesa

XapakTepruCTHKAa XUMHUYECKOT0 JIEMEHTA
T0 ero noJjioxkeHuro B [lepuoanueckoit
cucteme /1. 1. MenaeneeBa

https://resh.edu.

https://resh.edu.

57

58

3nauenue [lepuoanyeckoro 3akoHa st
pa3BuTHsA HayKu U npaktuku. J. 1.
MeHieneeB — y4€HbIN, IEJATOr U
rpakAaHuH

SJ'ICKTpOOTpI/II_IaTeJ'IBHOCTB aTOMOB
XUMHUYCCKUX 3JICMCHTOB

https://resh.edu.

https://resh.edu.

59

Honnas xuMudeckast cBsI3b

https://resh.edu.



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

KoBanenTHas MoJIsIpHasd XUMUUICCKast

https://resh.edu.ru

60 1
CBS3b
https://resh.edu.ru
61 KoBasieHTHast HEMOJSIpHAsS XUMUYECKast 1
CBSI3b
https://resh.edu.ru
62 CreneHp OKUCIEHUS 1
https://resh.edu.ru
63 OKUCIUTEILHO-BOCCTAHOBUTEIILHBIE 1
peaKIuu
https://resh.edu.ru
64 OKUCIUTEIN U BOCCTAHOBUTEIN 1
65 Konrtponsnas padora Ne4 o treme 1
«CTtpoenue atoMa. XUMHUUYECKasi CBA3b»
66 Peseprubiit ypok. O60011eHIE U 1
cUcTeMaTH3alus 3HaHu!
67 PesepBHblit ypok. O0001IeHNE U 1
cucTeMaTu3alus 3HaHuH
68 PesepBHblit ypok. O0001IeHNE U 1
cuCTEMAaTU3aIUs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA:

Xumus, 8 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., JIEBkuH
A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA:

["abpuensn O.C., bepe3kun I1.H.,YmakoBa A.A. KoHTpoJibHBIE U TPOBEPOYHBIE
paboThI IO XUMHUH § KJIacc.

[Mabpuensu O.C., OctpoymoB N.I',Benenckas A.I'. Xumus B TecTax u 3ajadax

INabpuensu O.C., JIsicoBa I'.I'..Benenckas A.I'. HactonpHas kHura
yuuTeNs, XuMHs 8 Kiacc.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET:

https://resh.edu.ru



https://resh.edu.ru/
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