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INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa Mo XUMUM Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUSl COCTaBlI€HA Ha
OCHOBE TpeOOBaHMN K pe3ysibTaTaM OCBOCHHMS OCHOBHOW 0OO0Opa3oBaTeNbHONW MPOTPAMMEI
OCHOBHOTO o00mero oOpaszoBanus, mpeactaBieHHbx B ®I'OC OOO, a Takke Ha OCHOBE
denepanpHOl pabodeil mporpaMmbl BOCHHTAHHUSA M C YYETOM KOHIICTIIMU TPENOaBaHUs
y4eOHOro npeaMera « XuMus» B 00pa3oBaTesbHbIX opranu3anusx Poccuiickoit eaepamnmm.

[IporpamMma mo XumuM OaéT TMPEACTaBICHUE O IIENAX, OOIIel cTpaTernu OOy4YeHUS,
BOCIUTAHMUS W Pa3BUTHS OOYyYarONIMXCS CpeACTBAMHU Y4eOHOro IMpeaMeTa, YCTaHAaBJIUBAET
00s13aTeNbHOE TIPEIMETHOE COJEpKAaHUE, PEyCMATPUBAET pacpeesieHne ero Mo Kjaccam u
CTPYKTYPUPOBAHHE IO pa3[esaaM U TeMaM IPOrpaMMBbl [0 XUMHUH, ONPEIEIIeT KOJINYECTBEHHbIE
U KayeCTBEHHbIE XapPaKTEPUCTUKH COJCPKAHMS, PEKOMEHIYEMYIO TOCIEI0BaTEeIIbHOCTh
M3YYEHHS] XUMHUU C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTHKH y4eOHOTO
MPOIIECcCca, BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIIMXCsl, ONPEEIIeT BO3MOKHOCTH TIpeIMeETa JUIs
peanuzanuu TpeOOBaHUH K pe3yJibTaTaM OCBOSHHUS OCHOBHOM 0Opa30BaTEIBbHOU MPOrpaMMBbl HA
YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHUs, a TAKXKe TPEOOBAHMIA K pe3yabTaTaM 00yUYeHHS XUMUU
Ha YpOBHE IeNell W3y4yeHHs TMpeaAMeTa M OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIbHOU
JEeSITEIBHOCTH 00YYaroIerocst 0 OCBOSHUIO YUYEOHOTO COMIePIKaHUS.

3HaHME XUMHH CIY>KUT OCHOBOM Isl (POPMHUPOBAHHS MHPOBO33PEHUS 00YHaroIIerocs,
€ro MpPEeJICTaBICHUH O MaTepHalbHOM €IWHCTBE MHUpPa, BAXKHYIO POJIb UTPAOT (OpMHUpyEMbIe
XUMHEH NpeCcTaBiIeHHs O B3aUMOMIPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPHUPOJIE,
0 TMYTSAX PELIEHUS TI0OANBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
SHEPTreTHYECKOM, MUIIEBON U IKOJOTHIECKON 0€30macHOCTH, TPOOJIEM 3IpaBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET pealu3allid BO3MOXKHOCTEM [jIsi camMopa3BUTUSL U (OPMHUPOBAHUA
KYJIBTYPBI JINYHOCTH, €€ 0011ei U (PyHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUPOBAHUE MBIIIEHUS! U TBOPUYECKUX CIIOCOOHOCTEN 00ydaronuxcs,
HAaBBIKOB HMX  CaMOCTOSITENbHONW  y4eOHOW  JEATeNBbHOCTH, OKCIEPUMEHTANBHBIX U
UCCJIEeIOBATeIbCKMX YMEHUH, HEOOXOOUMBIX KaK B TIIOBCEIHEBHOMW JKHM3HHM, TaKk M B
poecCHOHAIBHOM I TETHbHOCTH;

3HAKOMUT CO CIeUu(UKON HAay4dHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IEIOCTHOTO
B3TJIsi71a HA €IUHCTBO MPUPOIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TArlOM B ()OPMUPOBAHUU
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYarOIIUXCS;

CrocoOCTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUAM, K TPUPOJE, K YEJOBEKY, BHOCHUT CBOM BKJIQJ] B DKOJIOTMYECKOE OOpa3oBaHME
o0ydJaroImuxcs.

JlanHble HampaBieHUs B 0OOy4eHUH XUMHUHU OOECHeurBalOTCs CrienupuKoN coaepKaHus
y4e0HOr0 TpeaMeTa, KOTOPBIA SBISETCS TENArOTHYeCKH aJalTUPOBAHHBIM OTPaKCHUEM
0a30BOM HAyKW XMMUH Ha OMpeIeIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs OPHEHTUPOBAH HA OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI MIEPBOHAYAIBHBIX MOHSATHI XUMUH, OCHOB HEOPraHUYEeCKOW XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATHI OPraHUYECKON XUMUH.

CtpyKTypa cofep:kaHusi MPOrpaMMbl MO XUMHUHU c(HOpMHpOBaHA HAa OCHOBE CHCTEMHOTO
noaxona k e€ uszydeHuto. CopepskaHue CKIAJbIBAETCS M3 CUCTEMbl MOHITHH O XMMHUYECKOM
JJIEMEHTE U BEILIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OPTraHU30BaHbl MO MPUHLHUITY MOCJIENI0BATEILHOIO Pa3BUTUS 3HAHMM HAa OCHOBE
TEOPETHUYECKUX MPECTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEI0 €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHsSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSA3H;

— IpeCTaBICHUI 00 AIEKTPOIUTUUECKON AUCCOLUAIIMH BEIIECTB B PaCTBOpaXx.



Teopernueckue 3HaHHUA PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IMOJYUYEHHBIX M
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOTO YPOBHS K Jpyromy,
BBIMOJHSAS (QYHKIUU OOBSCHEHHS] M MPOTHO3HPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEU
MIPAKTUYECKOr0 MIPUMEHEHMSI U MTOJTyUYEHHUS NU3y4aeMbIX BEILIECTB.

OcBoeHue mnporpaMmbl MO XUMHH CIOCOOCTBYeT (OPMUPOBAHHUIO MPEACTABICHUS O
XUMUYECKOM COCTAaBISIOIIECH HAYYHOM KapTUHBI MHUpPAa B JIOTUKE €€ CUCTEMHOH IIPUPOIBI,
LIEHHOCTHOTO OTHOILIEHHs K HAYYHOMY 3HAaHUIO U METO/aM NO3HaHUA B Hayke. M3yueHne xumun
NPOUCXOIUT C TIPUBJICYCHHEM 3HAHWMM M3 paHee U3YYEHHBIX YYEeOHBIX IPEIMETOB:
«Oxkpyxaronuii Mup», «buonorus. 5—7 knacce» n «Pu3mnka. 7 Kiiace».

[Tpy U3y4eHUU XUMHH NMPOUCXOAUT (POPMHPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAYKH
Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHUECKON AEATEeIbHOCTH 4YesloOBeKa U Kak
OJHOTO M3 KOMIIOHEHTOB MHPOBOH KyJbTYyphl. 3agada y4eOHOro TpeaAMeTa COCTOMT B
(OpMUPOBAHUM CHUCTEMBbl XMMHUYECKHX 3HAHUN — BakKHEHIIMX (akToB, MOHATUN, 3aKOHOB U
TEOPETUYECKUX TOJO0KEHUH, TOCTYMHBIX 00OOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, sI3bIKa
HayKH, B MPUOOIIEHNH K HAYYHBIM METOJIaM MO3HAHUs MPU U3YYEHHUU BEUIECTB M XUMHYECKHX
peaxiuii, B GOPMUPOBAHUN M PA3BUTUH MO3HABATEIBHBIX YMEHUN M X NMPUMEHEHHH B y4eOHO-
MO3HABATEIbHON U yueOHO-UCCIIeIOBATENbCKOM eSITeNbHOCTH, OCBOGHUHU MPABHI 0€301MacHOro
o0paleHNs C BeIECTBAMU B TIOBCEAHEBHOM KHU3HH.

[Tpy M3yyeHHH XUMHUH HAa YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUSI Ba)KHOE 3HAYCHUE
npuoOpenu Takue e, Kak:

— ¢opMUpOBaHNE UHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM000pa3oBaHMUIo,
COTPYAHUYECTBY, CAMOCTOSATEJIBHOMY MPHHATHIO DPELICHUH, CIIOCOOHON aganTUpoBaThCi K
OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

— HaIpaBJIEHHOCTh OOyYEHHUs Ha CHCTEMAaTH4YecKoe NpHOOIIeHHEe OOydaromuxcs K
CaMOCTOSITEJIBHOW ~ ITO3HABAaTEJIbHOW  JEATEIBbHOCTH, HAYYHBIM  METOJaM  IIO3HAHWS,
(hOpMUPYIOIIUM MOTHUBAIIHUIO U PA3BUTHE CTIOCOOHOCTEH K XUMUW;

— obecrnieyeHne YCIOBUH, CIMOCOOCTBYIOIIUX MPHOOPETEHHIO OOYYAIOIIMMUCS OIBITa
pa3HooOpa3HON NeATeNbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KITIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHI[HI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JIsl pa3JIUYHbBIX BUIOB JI€ATEIbHOCTH;

— ¢opmupoBanue o01Iei PYHKIIMOHATBHON M €CTeCTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
quclie YMEHUI OOBSCHATh M OIICHMBATH SIBICHUS OKPY’KAIOIIEro MHpa, UCHOJb3ysl 3HAHUS U
OTBIT, TIOJNyYEHHBIE MPH W3YyYEHUU XHUMHUHU, NPUMEHSATh HMX NPH pPEIIeHUHd TpodiieM B
MOBCEAHEBHOM KM3HU U TPYAOBOM AEATECIBHOCTH;

— ¢opMHpOBaHUE y 00YHAIOIUXCA TYMaHUCTHUECKUX OTHOILIECHHH, TOHUMAHUS [IEHHOCTH
XUMHUYECKUX 3HAHWM A1 BBIPAOOTKU 3KOJOTHYECKH LeJIecoo0pa3HOro MoBeACHUsS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHSI CBOETO 340POBBbS M OKPYXKAIOLIEH MPUPOAHOMN
cpensl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMUTAHUIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPOGMIIS U HANIPABICHHOCTH AabHEHIIEro 00y4eHusl.

OO61iee yKciio YacoB, OTBEAEHHBIX IS U3YYEHHs] XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
4yacoB (2 yaca B HEZEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauYa/IbHbIe XMMUYECKHE TOHSTHUS

[Ipenmer xumuu. Ponb XMMUU B KU3HU 4YeJIOBEKAa. XHUMHUSI B CUCTeMe HayK. Tena u
BemiecTBa. Pu3nyuecKre CBOWCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsitue o
MeTojaxX Mmo3HaHus B XuMuH. Yucteie BemecTBa U cmecu. CriocoObl pa3eieHus cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKUE 3JIeMEHTbl. CHUMBOJIBI XHUMHYECKUX DJIEMEHTOB.
[IpocTeie U cioXHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BellecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAS MOJIEKYJIsIpHas
Macca. MaccoBast 107151 XUMHUYECKOTO 3JIEMEHTA B CO€JIUHEHUU.

KonnuectBo BemectBa. Mosb. Monsipaasgs Macca. B3anmocBs3b Koau4yecTBa, MacChl M
qyclia CTPYKTYPHBIX €IMHHMII BenecTBa. PacuéTel mo GpopmynamMm XUMHUYECKUX COSTUHEHUH.

Du3nYecKue U XUMUYECKHE SIBIICHUS. XHUMHUYECKas peakiuss W €€ NpU3HAKUA. 3aKOH
COXPAaHEHHS MACChl BEIIECTB. XUMHUYECKHe ypaBHeHHs. Kiaccudukausi XuMUIeCKIX peakiuit
(coenuHEeHMsI, pa3JIOKEHUS, 3aMEIIICHUS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYy/I0H, mpaBuiiaMy paboThl B JabopaTopuu U NpUEMaMH
oOpatieHus ¢ 1abopaTOpHBIM O0OpYIOBaHUEM, M3yUYEHUE WM OMHCAaHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HaOMI0IeHNEe (Pu3nyecKuX (TUTaBIeHUE BOCKA, TasTHUE JIbIA,
pacTupaHue caxapa B CTYIKE, KUIIEHHE M KOHJIECHCAIUsl BOJbl) U XUMUYECKUX (TOPEHUE CBEYH,
MIPOKAJIMBAaHNWE METHON MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTON) SIBJICHUH, HAOIIOICHHE
U ONHUCAaHWE TPU3HAKOB TMPOTEKAHUs XMMHUYECKUX peakuuid (pasjiokKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPUIIOM Oapwsl, pazyioxeHue ruapokcuna meau (I1) mpu
HarpeBaHMUU, B3aUMOJIEHCTBUE kene3a ¢ pactBopoMm comu meau (II), m3yuenme cmocoboB
paszeneHus cMeceil: C IMOMOINBI0 MarHuTa, (UIbTPOBaHHE, BbIIAPUBAHME, AUCTUIUISIIMS,
xpomaTtorpadusi, TMPOBEJICHHWE OYMCTKA TOBAPEHHON COJHM, HAONIOACHHE U ONHCAHHE
pE3yNbTaTOB MPOBENIEHHUS OIbITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl, CO3JaHHe
MojiesIel MOJIEKYJI (I1apOCTEP>KHEBBIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3gyx — cmech ra3zoB. CocraB Bo3ayxa. Kucimopos — 37€MEHT UM MPOCTOE BEILIECTBO.
Haxoxxnenne kuciopona B nmpupoje, pu3sndeckue 1 XUMHIECKHUE CBOMCTBA (PEaKIIMH TOPECHHS).
Oxcunel. Ilpumenenue xuciopoga. CrocoObl TMONyYeHHS KHUCIOpoJIa B JlabopaTopuu U
poMbIUIeHHOCTH. KpyroBopot kucinopoaa B mpuponae. O30H — amioTpornHas MOAU(pUKALUS
KHCIIOpO/A.

TennoBoit 3P HeKT XUMHYECKON peaklud, TEPMOXMMHYECKHE YpaBHEHHUS, 95K30- U
SHIOTEpPMHUUYECKHE peakiuu. TOmIMBO: yroib W MeETaH. 3arpsi3HEHUE BO3/yXa, YCHICHHE
MapHUKOBOTO d(pekTa, pa3pylieHrne 030HOBOTO CIIOA.

Bonmopon — osnemeHT W mpoctoe BemecTBo. HaxoxkaeHwe Bogopoja B MPUPOJE,
¢du3nyeckre u XUMUYECKHE CBOWCTBA, MPUMEHEHHUE, Coco0bl nmonyyeHus. Kucinotel u comnu.

MonsipHbiii 00BEM Ta30B. Pacy€Thl MO XMMHYECKUM YPaBHEHUSIM.

®dusnyeckue cBoiicTBa BOIbl. Boma kak pactBoputenb. PactBopbl. HachllieHHbIE U
HEHACBHIIIEHHBIE PacTBOPHL. PacTBOpUMOCTHL BeliecTB B Bojae. MaccoBas J0Jis BellecTBa B
pactBope. XUMHUYECKHUE CBOMCTBA BoAbl. OcHOBaHUs. Poyiib pacTBOPOB B MPUPOAE U B JKU3HU
yesoBeka. KpyroBopor Boasl B mpupone. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coenuHeHuid. Oxcunbl. Kiaccuduxanus OKCHAOB:
cosieoOpa3yromue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu0B. u3znueckue U XUMUYECKUE CBOMCTBA OKCUIOB. [lomyueHne OKCuaoB.



OcHoBanns. Knaccudukamnuss OCHOBaHMA: IIETOYM W HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBanuil. ®@uU3MUECKHME M XUMHUYECKUME CBOMCTBA OCHOBaHUU. [lomyudeHue
OCHOBaHUM.

Kucnotel. Knaccudukanus xkucinor. Homenknatypa kucnor. @u3ndeckre 1 XUMHUIECKHE
cBoiicTBa KucioT. Psg aktuBHoctu MmetauioB H. H. bekerosa. [lonydyenue kucior.

Conu. Homenknatypa coneil. dusnueckre U XxuMudeckue cBoiictsa coneil. [lomyduenue
COJIEH.

['eneTnyeckas CBsI3b MEXKIy KJIacCaMU HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKCcnepumenm:

KaueCTBEHHOE OIpPEICIICHIE COACPkKAHMsI KUCIOPOa B BO3AyXe, MOIyYeHHe, COOupaHue,
pacno3HaBaHUE U HU3YyUYE€HHE CBOMCTB KHUCJIOpOJa, HAOJIOJEHUE B3aMMOJACHCTBHS BEIIECTB C
KHUCJIOPOJIOM M YCJIOBUSI BOSHMKHOBEHHUS M MPEKPAILEHUs TOpeHus (1moxapa), 03HAaKOMJIEHUE C
o0Opa3liaMyd OKCHJOB U ONHMCAHHE HX CBOMCTB, MOJy4YeHHE, cOOMpaHue, pAclo3HaBaHUE U
M3yueHHE CBOMCTB BoJopoAa (ropeHue), B3aumojeicTBue Bojopoaa ¢ okcuaom meaun (II)
(BO3MOXHO HCTIOJIb30BaHUE BHUIEOMATEPHAIIOB), HAOIIOJIeHHE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Monb, WccnenoBaHne OCOOCHHOCTEH PacTBOPEHHUS BEIIECTB C PA3IIMYHONW PACTBOPHUMOCTHIO,
MPUTOTOBJIEHWE PACTBOPOB C OMNPEACIEHHON MacCOBOM JOJIed pPAacTBOPEHHOIO BEIECTBA,
B3aUMOJICHCTBUE BOJABI C MeTa/UlaMd (HaTpueM U KalbliieM) (BO3MOXHO HCIIOJIb30BaHUE
BHUJIEOMATEpPHUANIOB), UCCle0BaHNe 00pa3l0B HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HAOJIIO/ICHNE W3MEHEHMS] OKPACKW WHIUKATOPOB B PACTBOpPAX KHUCIOT U IENoYeH, M3ydeHHe
B3auMozeicTBus okcuma menu (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C MeETajulaMH,
peakuuil HeWTpanu3aluM, IOJyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajua IPyTUM U3 pacTBOpA COJIM, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 Teme «Baxueimume
KJIaCChl HEOPTAHUYECKUX COCTUHEHUID.

Hepuonuveckuii 3akon u Ilepuoanyeckasi cucreMa xummuuyeckux jiemenron /. WU.
MenpaesieeBa. CTpoenne aToMoOB. XUMHUu4eckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBple TOMBITKH KIacCHU(PHUKAIIMM XUMHUYECKUX OJJIeMEHTOB. lloHATHEe 0 Tpymnmax
CXOIHBIX 3JIEMEHTOB (II€JIOYHBIE U HIETIOYHO3EMENIbHBIE METALIbl, TaJOTeHbl, THEPTHBIE T'a3bl).
DNEeMEHTBI, KOTOPbIE 00pa3yroT aM(pOTEPHBIE OKCUIIBI U THIPOKCHIBI.

[lepuonuueckuii 3akoH. Ilepuonnueckas cuctemMa XuMUYecKux djemeHToB [l U.
MenneneeBa. Koporkonepuognas u umHHoONepuoaHas ¢opmbl llepuoanyueckoil cUCTEMBI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. Du3nyueckuid CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI AIEMEHTA.

Ctpoenne aromoB. CoctaB aTroMHbIX sanaep. HM3oromel. Onektponsl. CTpoeHHe
ANEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMUYECKUX AIEMEHTOB [leproanueckoil cucTeMsl
. W. MenneneeBa. XapaKTe€pUCTUKAa XHUMHYECKOTO JJIEMEHTAa [0 €ro TIOJO0XKEHUI0 B
ITepuonnueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PAJNyCa aTOMOB XMMHUYECKHX AJIEMEHTOB, METAINIMYECKUX
Y HEMETAJUTMYECKUX CBOMCTB O TPYIIaM U MEpUoaaMm.

3nauenue [lepuoanueckoro 3akoHa u [leproauyeckoil CUCTEMBI XUMUYECKUX JIEMEHTOB
JUIsl pa3BUTUA Hayku U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

XuMH4ueckass  CBSI3b. KoBanentnast  (momsipHas ¥ HEMNOJsSIpHAasi)  CBA3b.
DIEeKTPOOTPULIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. VloHHAas! CBS3b.

Crenenp  okuciieHHs. OKHUCIHUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponecchr
OKHUCJICHUSI U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3y4eHue oOpa3IOB BEIIECTB METAJUIOB M HEMETANIOB, B3aUMOJICHCTBUE THUAPOKCUIA
LMHKAa C pacTBOpaMU KHCJIOT U IIEJIOYEH, MPOBEAEHUE OMNBITOB, WLTIOCTPUPYIOIINX MPUMEPHI
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX Peaklnii (ropeHre, peakliuy pa3ioKeHHs], COSUHEHNUS ).

Meoscnpeomemmnuwie ceasu



Peanu3anus MeXNpeaMeTHBIX CBA3EH MPU U3YUYEHUH XUMHH B 8 KJIacce OCYIIECTBIISIETCS
yepe3 HCIOJb30BaHME KakK OOMIMX eCTeCTBEHHO-HAYYHBIX IOHATUH, TaK U TOHATH,
ABJISIFOLUXCS] CACTEMHBIMH JIJIs1 OT/AEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOue ecTeCTBEHHO-HAy4YHbIC MOHATHS: HAay4HbBIH (pakT, TUIoTe3a, TEOopHs, 3aKOH,
aHanM3,  CHUHTE3,  KiaccupuKauus,  MNEPUOJUYHOCTb,  HAOIMIOJEHUE,  DKCIEPHUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: maTepus, aToM, D3JIEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHJI, H3O0TOIIbI,
PaZMoOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKHH 3apsl, BEIECTBO, TeJO, OO0BEM, arperaTHoe
COCTOSTHUE BEIeCTBA, ra3, (U3NYECKHUE BEITUYMHBI, €AUHHIIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE351, CoMHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruapochepa, MHHEpadbl, TOPHbIE TOPOABI, IOJE3HBIE
HCKOIIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMH4YecKas peakuus

Ilepnonnueckuit 3akoH. llepuommueckass cucrema XuMHYecKux odnemeHtoB J[. .
MenaeneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHUHM CBOMCTB XHUMHUYECKUX
JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUs U HUX COECIUHEHUH B COOTBETCTBUHU C
MTOJIOKEHUEM 3JIEMEHTOB B [lepuonnueckoi cucteMe U CTpPOEHUEM X aTOMOB.

CrpoeHue BelecTBa: BHUJbl XUMHUYECKOW CBA3U. THIBI KPUCTAIUIMUECKHUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEMETKH M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHMYECKHUX BEIIECTB. XHMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBbIM KJlaccaM HEOPraHMYECKHUX COEIMHEHUM, FeHEeTHYecKas
CBSA3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanms XuMHUECKUX peakiuil Mo pa3IUYHbIM MpU3HAKaM (II0 YUCIY U COCTaBY
YYacTBYIOIMX B pEaKIMUU BELIECTB, MO TerioBoMy 3(G(deKTy, MO H3MEHEHHUIO CTereHel
OKHUCJICHHST XUMUYECKUX DIIEMEHTOB, MO0 OOPAaTUMOCTH, MO YYaCTHIO KaTalu3atopa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIUHU, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonsitne o ckopoctu xuMu4eckor peakiuu. [loHaTne 06 0OpaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonarue o
karanuse. [loHsATHE O XuUMHYecKOM paBHOBecHH. DakTOpbl, BIHAIOIIME HAa CKOPOCTh
XUMHUYECKON PEAKLUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIMU, DJIEKTPOHHBIM OanaHc OKHCIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. CocTaBleHUWE YPAaBHEHMHM OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
PeaxIyii ¢ UCTIOJIb30BaHHUEM METO/A HIEKTPOHHOT O OanaHca.

Teopus >MEKTPOIUTUUECKON JUCCOUMAIUU. DIICKTPOJIUTHI U HEIJICKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MexaHM3M [HCCOLMAlMM BEUIECTB C pa3IUMYHbIMM BHMJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanyy. CUIbHBIE U CJ1a0ble AJIEKTPOJIUTHL.

Peakuuu noHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKIUNA MOHHOTO OOMEHA, MOJHbIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBAa KHCIIOT, OCHOBAHUN M COJIEH B CBETE
NPEICTaBICHUH 00 HIEKTPOIUTHUECKOW nuccounanuu. KayecTBeHHBIE peakiMd Ha HOHBIL.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISMHM KPUCTANIMYECKUX DPEIMIETOK HEOPraHWYECKHUX BELIECTB —
METAJUIOB M HEMeTauloB (rpadgura M anMasa), CIOXKHBIX BeLIECTB (XJOpuUIa HaTpus),
HCCIIEJOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMHMYECKOM pEaKIMH OT BO3ACUCTBUS Pa3IMYHBIX
(akTOpOB, UCCIIEAOBAHUE DJIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOILECCa JUCCOLUAIIH
KHCIIOT, Iejo4yed M cojielt (BO3MOXHO HCIIONIb30BAaHME BHIEO MAaTepuasoB), IMPOBEICHUE
OTBITOB, WJUTIOCTPHPYIOIIUX NPHU3HAKU MPOTEKaHMS peakiuii MOHHOro obmeHa (oOpa3zoBaHHe
ocaJika, BBIJEJNIEHWE ra3a, o00pa3oBaHHE BOJbI), OMNBITOB, WUIIOCTPUPYIOUIUX MPUMEPDI
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (TOpeHHEe, peakluu pa3joKEHUs, COCIUHEHUS),



pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAaYeCTBEHHBIX peaklUuil Ha HOHBI,
pelIeHNEe HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaibl U MX coeJTUHEHUS

OOmas xapakTepucThka rajnoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHue M (pu3nuecKkue CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMUYECKHE CBOWCTBA Ha IMpHUMEpEe Xjopa (B3aUMOACHCTBHE C METAUIAMM, HEMETAJIAMH,
menoyamu).  XyopoBogopoa. ConisHas —KHCIOTa, XUMHUYECKHE CBOWCTBA, TIOJy4YCHHE,
IIpUMEHEHHUeE. [[elicTBrEe XI0pa U XJI0POBOAOPO1a HA OPraHU3M 4YesloBeKa. BaxkHeunume Xaopuasl
U UX HaXO0XJIEHHUE B IPUPO/IE.

OOmas xapakrtepuctuka 31eMeHTOB VIA-rpynmel. OcoOE€HHOCTH CTpPOEHHUsS] aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U Cepbl. AJUIOTPOIHbIE MOIU(PHUKAIIMKA KUCIOPOJa U Cepbl. XUMHUYECKUE CBOICTBA
cepel. CepoBopopoj, CTpoeHue, (U3MYEeCKHe W XHUMHUYeCKHe cBoMcTBa. OKCHIBI Cephl Kak
MIPEICTABUTEIN KUCIOTHBIX OKcHI0B. CepHas KUCIIOTa, (GU3NYECKHe M XUMHYECKHE CBOICTBa
(oOmme Kak TIPEACTaBUTENS Kiacca KHUCIOT W crhenuduyueckue). XUMUYECKHE pPEaKIIHH,
JeKallie B OCHOBE IPOMBIIUIEHHOTO CIOco0a MOJMY4YeHUsT CepHOM KHCHOTHL I[IpumeHenue
cepHoit kucioTel. Colli CepHOM KUCIIOTHI, KAYeCTBEHHAS peakius Ha cyibdaT-uoH. HaxoxneHnue
ceppl M €€ COeOQUHEHHMH B npupofe. XHMMHYECKOE 3arps3HEHHE OKPYKAIOIIEH Cpensl
COEJIMHEHUSIMU Cepbl (KUCIOTHBIE MO, 3arpsi3HEHUE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mras xapakTepucTHKa 3IeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHH OKHCIeHHsA. A30T, paclpoCTpaHeHHE B MpHpoae, (U3NYECKUe MU
XUMUYEeCKHe CBOCTBa. KpyroBopoT azora B mpupojae. AMMHUaK, ero Gu3ndeckue 1 XUMHUIECKHE
CBOWCTBa, MoJlyueHue 1 npumenenue. Conu aMMOHUS, UX PU3NUECKHe U XUMHUYECKHE CBOMCTBA,
npuMmeHeHne. KadecTBeHHass peakiusi Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOIydeHHe,
¢usnyeckue M XMMUYECKHE CBOHCTBa (0OIIME KaK MpPEACTaBUTEN Kilacca KHCIOT U
cnenuduueckue). Mcnonp3oBaHWe HUTPATOB U COJIEH aMMOHMSI B KadeCTBE MHHEPAJIBHBIX
ynoOpeHuii. XuMHUeCKoe 3arps3HeHHE OKPYXKAIOIIeH cpeibl COSTUHEHUSIMU a30Ta (KUCIOTHBIC
JOKIIA, 3arps3HEHHE BO3AyXa, MOYBBI U BOJOEMOB). Docdop, amIoTpomHBIE MOIUPUKAINH
dochopa, dpuznyeckne u xumuueckue cpoiictBa. Okcua ¢ochopa (V) u pochopnas kuciora,
dbu3mvyeckue W XUMHUYECKHE CBOMCTBa, moiydeHue. Mcmomb3oBanue ¢dochatoB B KadecTBe
MUHEPAIbHBIX YI00peHUil.

OO6mras xapakrepuctuka 3yeMeHTOB IVA-rpynmel. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIEHHS. YTJIEepOJ, aJIOTPOIHbIE MOIU(PUKAIINH, PACIPOCTPAHEHUE B
npupoje, puznueckne 1 XuMUIecKre cBoicTBa. Ancoporusi. KpyroBopot yriepoaa B mpupoze.
Oxcunpl yraepona, ux (pU3NUYecKue U XMMUYECKHe CBOMCTBA, IEHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJIy4eHHE U MPUMEHEHHE. DKOJIIOTUYECKUE MPOoOsIeMbl, CBS3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIIOTE3a TJI00aTbHOr0 MOTEIUICHHUs KJIMMaTa, MapHUKOBBIM 3(dext. YronpHas Kuciora u eé
conmu, UX (uU3MYecKHe M XHMMHUYECKHE CBOMCTBA, MOJlyueHHe U npumeHeHue. KauecTBeHHas
peakiust Ha  KapOoHaT-moHbl. VMcmonb3oBaHme ~ kapOoOHaToB B OBITY, MEIHIIMHE,
MIPOMBIIIJIEHHOCTH U CETECKOM XO03HCTBE.

[TepBoHauyanbHbIe MOHATUS 00 OPraHUYECKUX BEIECTBaX KaK O COCJUHEHHUSAX Yriepoja
(MetaH, 9TaH, OSTWJIEH, alleTWJIEH, S3TaHOJ, TJUUEPUH, YyKCycHas Kuciora). I[Ipupoanbie
UCTOYHUKU YTJIEBOJOPOJOB (Yroyib, MPUPOAHBIA Ta3, He(Th), MPOAYKTHI HX MepepabOTKH
(6eH3MH), UX POJIb B OBITY U MPOMBINIIIEHHOCTH. [ToHATHE 0 OMOJIOrMYECKH BaXKHBIX BEIIECTBAX:
XKHpax, Oeskax, YIrJeBoJax — M HMX pOJM B JKU3HM 4YeloBeKa. MarepuaabHOE E€IHHCTBO
OpPraHUYECKHUX M HEOPTaHMYECKUX COCTUHEHHIH.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWCTBa, MOJY4YEHHE M IPHUMEHEHHUE.
Coenunenuss kpemHusi B mpupoge. OOmue mnpencrtaBieHuss o6 okcuae kpemaums (IV) u
KpeMHHEBOH kucnore. CHIIMKATHI, UX UCIIOJIBb30BaHKE B OBITY, B IPOMBILIUICHHOCTH. BaxkHeime
CTpPOUTENbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobdiembl
0€3011aCHOT0 MCTI0JIb30BaHHsI CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEHEBHOM KU3HHU.



Xumuueckuii IKCcnepumenm:

U3y4eHHe 00pa3I[0B HEOPTraHUYECKHUX BEIECTB, CBOWCTB COJSHOM KUCIOTHI, IPOBEJCHHUE
KAaueCTBEHHBIX peakUWi Ha XJOPUA-HUOHBI M HAONIO/EHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (GU3MYECKUe M XUMHUYECKHE CBONCTBA rajJOr€HOB U MX COCIUHEHUH (BO3MOXKHO
WCIIOIb30BaHUE BHJICOMATEPUAJIOB), O3HAKOMJICHHE C OOpasliaMu XJIOpPUIOB (TajJOTreHUIIOB),
O3HAKOMJICHHE C oOpa3mamMu cepbl U €€ COCAMHEHUSIMU (BO3MOXKHO WCIOJIB30BaHUE
BHJICOMATEepHaJIOB), HaOMIOJACHUE Tpolecca OOyrJIMBaHUS  caxapa Toa  JACHCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yYeHUE XUMHUUECKUX CBOMCTB pa30aBIEHHON CepHOU
KHCIIOTBI, TIPOBEJCHHE KAYECTBEHHOH peaklMHu Ha cyiabhaT-MOH W HaONIo/eHue MpHu3HakKa eé
NPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBAMM a30Ta, (ocdopa U UX COEAMHEHHH
(BO3MOXHO HCTIOJB30BAHUE BUIEOMATEPHAIIOB), 00pa3IiaMu a30THBIX U POCPOPHBIX YI0OpECHHIH,
MOJly4eHHe, CcoOupaHue, pacro3HaBaHUE © HW3YYCHHE CBOWCTB aMMHaKa, IPOBEICHHE
KAueCTBEHHBIX peakluii Ha HOH aMMOHUA U ¢ocpaT-uOH U HU3YYEHHE MPHU3HAKOB MX
IIPOTEKAaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOXHO
UCIIOJIb30BaHNE BHUJEOMATEPUANIOB), M3yUeHHUE MOJENel KPUCTAJUIMUECKUX PEIIETOK aiMasa,
rpaduTa, ¢yjUiepeHa, O3HAKOMJIGHHE C MPOIECCOM aacopOLuM pacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOrasa, MoJyyeHue, coOupaHue, pacro3HaBaHue
Y U3yYCHHE CBOMCTB YIIJIEKHCIIOTO ra3a, MPOBEJEeHUE KAYECTBEHHBIX pPEeakiuii Ha KapOOHAT U
CHWIMKAaT-MOHbl M M3Y4YEHUE IMPU3HAKOB HX IMPOTEKAHHSA, O3HAKOMJIEHHWE C MNPOAYKIUEH
CUJIIMKAaTHOM IIPOMBILIUICHHOCTH, PELICHUE JKCIEPUMEHTANbHBIX 3a1ad Mo TeMe «BakHeimne
HEMETAJIJIbI U UX COCUHEHUSD.

MeTa/uibl M UX COeIMHEHUSI

OOmiasgs XxapakTepuCTHKa XHMHMYECKHUX OJJIEMEHTOB — METa/NIOB HAa OCHOBAHMM MX
nosioxkeHus B Ilepuonnueckoii cucreMe xuMuyeckux diueMeHToB J[. M. Menneneesa u ctpoeHust
atomoB. CTpoeHne MeTauioB. MeraumMueckass CBA3b M METAJNIMYECKas KpHUCTAIMYECKas
pemérka. OJIEKTPOXUMHUYECKUN psAl HanpsHKEeHUH MeTauioB. PU3NYECKUE M XUMHYECKHE
cBoiicTBa MeTauioB. OOmue crocoObl MOMy4YeHUsT MEeTaIOB. [[oHATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBkl (CTalb, YyT'yH, JIOPATIOMUHUHN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble MeTambl: noJjiokeHue B [leproanueckoi cucTeMe XMMHUYECKHX AJIEMEHTOB
. . MengeneeBa, CTpOCHHE UX aTOMOB, HaXOXKJI€HUE B mpupojie. PU3nyecKue U XUMHUYECKHE
CBOMCTBa (Ha mpuMmepe HaTpust U Kayust). OKCUIBI U TUAPOKCHU]IBI HATPpUS U Kaius. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECTMHEHUI.

[IlenoyHo3eMeNbHBIE METAJUIBI MAarHuid W KaJbLUi: TookeHue B llepmoamueckoit
cucrteMe xumudeckux aneMeHToB [[. M. MenneneeBa, CTpo€HHE WX aTOMOB, HaxOXKICHHE B
npupozae. Ouznueckne U XUMUYECKHE CBOMCTBA MATHUS U Kaiblus. BakHelIne cCOeauHEHHS
KaJIbIHsl (OKCHJT, TUAPOKCHI, CONH). JKECTKOCTH BOABI M CITOCOOBI €€ yCTpaHEHHS.

AmtoMuHuil: nonoxkenue B Ilepumonnyeckoil cucreme xummdeckux saemeHtos [ U.
MenpeneeBa, CTpo€HHE aTOMa, HaXOoXxAeHUue B npupoje. Ouszndeckne 1 XMMUYECKHUE CBOMCTBA
anmroMuHM. AM(OTEpHBIE CBOWCTBA OKCU/IA U THIPOKCH A AITFOMUHHSL.

Kenezo: mnonoxenne B llepuoamyeckoid cucreme XumMu4yeckux siaemeHToB J[. .
MenaeneeBa, CTpoeHHE aTOMa, HaxoeHue B npupoje. Gusnyeckre U XUMUUECKUE CBOMCTBA
xkene3a. Okcunbl, ruapokcuasl u comm xene3a (II) m xemesa (III), ux cocraB, cBOWCTBa H
MOJTyYEHHE.

Xumuueckuii IKCcnepumenm:

O03HAKOMJICHHE C O0pa3llaMH METaJUIOB U CIUIaBOB, MX (PU3NYECKUMH CBOWCTBAMH,
U3Yy4YEeHHE pe3yJIbTaTOB KOPPO3WU METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUIAEOMATEPHAIIOB),
0coOeHHOCTEH B3aUMOJCHCTBUS OKCUAA KAJIBLUSA U HATPUS C BOAON (BO3MOXHO HCIOJIb30BAHNE
BHUJIEOMATEpPHUANIOB), HCCJIEIOBaHNE CBOMCTB KECTKOW BOJBI, Mpollecca TOPEHHUsS »Keie3a B
KUCIOpoJie  (BO3MOXHO  HCIOJb30BAHME  BHUJIEOMATEpPUANOB), MPHU3HAKOB MPOTEKAHUSA
KAaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, Kajablus, aTIOMUHUS, [IMHKA, xene3a (I1) u xenesa
(III), meau (I1), HabGrOACHME U OMHUCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMHU HATpPUS,



Kalusl U Kanblus (BO3MOXKHO HCIIOJb30BaHHE BUAEOMATEPHAJIOB), UCCiel0BaHuEe aM(OTEPHBIX
CBOMCTB T'HJIPOKCH/IA aJIFOMUHUS M THIPOKCUA IIMHKA, PEIICHUE SKCIEPUMEHTAJIBHBIX 33/1a4 10
TeMe «BakHelme MeTauibl U UX COEUHEHUS.

XuMus H OKpy:KamoLas cpeaa

BemectBa 1 Matepuansl B HOBCEAHEBHOM KU3HM YeJIOBEKa. be3omacHoe ucnoyib30BaHue
BEIIECTB M XUMHUYECKHX peakinuii B ObITy. [lepBas moMomb NpU XUMHUYECKUX OXKOTrax u
OTpaBJICHUSIX.

XUMHUECKOe  3arps3HEHUE  OKpYyXKarolled  cpeabl  (mpefenbHass — JOMycTHMas
KOHIIeHTpanus Bemiects, nainee — [1JIK). Poias xumum B pemieHnn 3KOJ0THYECKUX MPOoOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHre 00pasIoB MaTepruasoB (CTEKIIO0, CIIJIaBbl METAJUIOB, TIOJIMMEPHBIC MaTEPHAIIbI).

Mesxcnpeomemmnwie ceazu

Peanuzanust MexXnpeIMeTHBIX CBA3€Hl MPpHU U3yUYeHUH XUMHH B 9 Klacce OCYIIECTBIISAETCS
yepe3 WCIMOJb30BaHHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHSATUH, TakKk ¥ TOHSATHI,
SIBJISFOIIUXCS] CHCTEMHBIMHU ISl OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHS: HAy4HbBIM (haKT, TUNOTe3a, 3aKOH, TEOpHs,
aHanM3,  CHUHTe3,  Kilaccupukauus,  NEPUOJUYHOCTb,  HAOIIOJEHUE,  HKCIEPHUMEHT,
MOJIETUPOBaHNE, U3MEPEHUE, MOJIENb, SIBIICHUE, TAPHUKOBBINA dPHEKT, TEXHOIOTHS, MaTePUaJIbL.

®uzuka: marepusi, aTOM, OJJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUA, H30TOIbI,
pPaauMOaKTUBHOCTb, MOJICKYJIa, OJJEKTPUUECKUN 3apsl, NPOBOJHUKH, IMOJYIPOBOJIHUKH,
TUDIIEKTPUKHY, (POTOIJIEMEHT, BEIIeCTBO, TeNO, 00BEM, arperaTHoe COCTOSTHHE BEIIecTBa, Tras,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUIMYECKAsl peméTka, CIUIaBbl, (U3UYECKUEe BEITUYHHEI,
€MHUILIBI U3MEPEHUS, KOCMUYECKOe MIPOCTPAHCTBO, IJIaHEThI, 3BE3/1bI, COHIIE.

buonorus: ¢ortocunres, npixanue, Ouocdepa, dKocucTeMa, MHUHEpaJIbHbIE YI0OpEeHHUS,
MHUKPO3JIEMEHTBI, MaKpPO3JIEMEHThI, TUTATEJIbHBIE BEIIECTRA.

['eorpadusa: armocdepa, ruapocdepa, MHHEpadbl, TOPHbIE TOPOABI, IOJE3HBIC
HCKOMaeMble, TOIJIMBO, BOJHbIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA ITPOI'PAMMBI 110 XUMHH
HA YPOBHE OCHOBHOTI'O OBHIETI'O OBPA30OBAHUA (BA3OBbBIU YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATHI

JlnaHOCTHBIE pE3yNbTaThl OCBOCHMSI MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUSA
JOCTUTAIOTCS B XOZ€ O0YYEHUsI XMMUHU B €IUHCTBE YUeOHON M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH POCCUHCKMMHM  COLMOKYJIBTYpPHBIMHU M  JYXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMU, MPUHITHIMUA B OOIIECTBE MpaBHJIAMUA M HOPMaMH TOBEJACHHS U
CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLMATIN3AIINN 00YyYatOIIUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPA)KAaIOT TOTOBHOCTH OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS
CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMHd U paCUIMpPEHHUE OMbITa JIEATEIbHOCTH Ha €&
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpMoTH4YeCKOro BOCIMTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYyJIbTypHOMY, HUCTOPUYECKOMY U
HAay4YHOMY HACJEIMIO, TIOHMMAaHUS 3HAYEHUS XUMHUYECKOW HAyKd B JKU3HU COBPEMEHHOIO
o011ecTBa, CIIOCOOHOCTH BJAJETh JOCTOBEpHOW MHGOpManueil 0 MepeqoBhIX IOCTHKEHHUIX U
OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOHCTBE MUPA U OOILECTBA;

2) rpaJaaHCKOI0 BOCTIUTAHUSA:

MPEJICTABIICHUSI O COIMAIBHBIX HOPMAaxX W MPaBHIAX MEXKIUYHOCTHBIX OTHOIICHUU B
KOJIJIEKTUBE, KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
yueOHOHUCCNeI0BaTeIbCKOW, TBOPUECKOM W JAPYrHMX BHAAX JEATEIBHOCTH, T'OTOBHOCTH K
pazHo00pa3HO COBMECTHOW JEATEIBHOCTH MPH BBINMOJIHEHNH y4eOHBIX, TO3HABATEIbHBIX 33124,
BBIMOJIHEHUH XMMHUYECKHX SKCIIEPUMEHTOB, CO3JaHMM Y4YEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHHUIO M B3aMMOIIOMOIIM B Ipoliecce TOW y4eOHOU IesTeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE MOBEJICHHE W TOCTYNKHM CBOMX TOBAPHILEH C MO3MLIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YU4ETOM OCO3HAHUS MOCIEICTBUN TTOCTYIKOB,;

3) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pEHUYECKUE MPEICTAaBICHUs] O BEIIeCTBE M  XHMHUYECKOM  peakiuu,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABIISIOLINE OCHOBY IS
MOHMMAHMUA  CYIIHOCTH HAy4YHOW KapTHMHbI MHpa, HpeICTaBiIeHHsT 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOABI, B3aUMOCBA3SIX UEIOBEKA C MPHUPOIHONW CPelloi, O poJH
XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIHHBIE MOTHBBI, HANPABICHHBIC HA TONYyYEHUE HOBBIX 3HAHWUU IO XWMHH,
HeoOXonuMble i OObSICHEHHs HaOMI0AaeMbIX IPOLECCOB U SBJICHUH, MO3HABATENbHOM,
MH(POPMAIIMOHHOMN M YUTATEIbCKON KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITENIBHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPAaBOYHON JUTEPATYpPOM, NOCTYNMHBIMH TEXHHYECKUMHU CPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTepec K OOyYeHHIO U TMO3HAHMIO, JH0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHONW M HCCIIEI0BATEIbCKON NEATEIBHOCTH, K OCOZHAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHs 00yUYeHUs B JAajbHeHIIeM;

4) popmMupoBaHHSA KYJbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 370pPOBBbI 00pa3 >KW3HM, OCO3HAHHE IIOCJIEACTBUH W HENpPUSATHE BPETHBIX
MPUBBIYEK (YIOTPEOJCHUS aJKOToJisI, HAPKOTHUKOB, KYypEHHs), HEOOXOJMMOCTH COOIIIOICHHS
npaBui 0€30MacHOCTH TMPH OOpaIleHUH ¢ XUMHYECKUMH BELIECTBAMU B OBITY M peallbHOU
KHU3HU;

5) TPyaA0BOIr0 BOCIMTAHUSA

MHTEpeC K MPAKTUUECKOMY HM3Y4YEeHHIO MpodeccHil u Tpyna pa3iIuyHOro poja, YBaKEHHE
K TPyAy W pe3ylbTaTaM TpPYAOBOW JEATEIbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHHS
MpPEeIMETHbIX 3HAaHUM 10 XWUMHUHU, OCO3HAHHBIM BBIOOP MHIWBUAYAJIBLHOW TPAEKTOPUU
NPOJOJDKEHU 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTH K XHUMUH,
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0OIIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH, YCIEMHON MPO(EeCCHOHAIBHON NEATeTbHOCTH U
pa3BHUTHS HEOOXOUMBIX YMEHUN, TOTOBHOCTH aJIalITUPOBATELCS B IPO(ECCUOHATILHOU Cpeie;

6) IK0JI0rH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHUYECKH 11eTIECO00pa3HOe OTHOIIICHUE K MPUPOJIE KaK UCTOYHHKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyILEeCTBOBaHMs, OHUMAaHUE LIEHHOCTH 370pPOBOro U Oe3omacHoro obpasa >KU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY M TICHXHYECKOMY 3II0OPOBBIO,
OCO3HAHHWE IIEHHOCTU COOJIIOICHUS TIPaBWJI O€30MaCHOTO MOBEICHUS TIPH paboTe C BENIECTBAMH,
a TaK)KE€ B CUTYyalUsiX, YTPOXKAIOIIKX 3JOPOBbIO U KU3HU JIIO/CH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIydaeMble NMPU H3YyUYEHUU XUMUU, ISl pEIIeHHUs
3a/1a4, CBS3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPEAOH, IS IOBBILIEHUS YPOBHS SKOJIOTHUECKOU
KyJbTYpPbl, OCO3HAHHUS IJ100AJIbHOTO XapaKTepa 3KOJOTHYECKHUX MPOOJIeM U MyTeil MX pelieHus
MOCPEJICTBOM METOJIOB XUMHUU, FKOJIOTHYECKOI0 MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHUKATUBHON U COLIMAIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbHI

B cocraBe MeranmpeaMETHBIX pe3yJibTaTOB BBIIEISIOT 3HAYUMBIE 11 (OPMUPOBAHUS
MHUPOBO33peHHUsI OOIIEHAYYHbIC TIOHATHUS (3aKOH, TEOpHsl, MPUHIUI, TUNOTEe3a, (aKT, CHCTeMa,
MpoLEeCcC, HKCIEPUMEHT U APYToe.), KOTOPhIE UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX
MpeaIMeTax M MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATHX MPEeIMeTOB ()OPMUPOBATH MIPEICTABICHUE O
LIEJIOCTHOM HAy4yHOM KapTWHE MHpa, U YHHBEpcajbHbIe yueOHbIE JeWCTBUS (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE O0ECledYnBarOT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3naBaTeibHBIE YHHBeEPCAJbHbIE Y4eOHbIE JeHCTBUS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHHUS HCIMOIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS IPU OCBOCHHUU 3HAHMIM:
packpbIBaTh CMBICA XHUMHUYECKHX TMOHATHM (BBIOEIATH UX XapaKTepHbIE IPU3HAKH,
yCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU TOHSATUSMU), UCIIONH30BATh MOHATHS AJs1 00BSICHEHUS
OTIEeNbHBIX (DaKTOB M SBJICHUN, BBIOMPATh OCHOBAaHUS M KpUTEpUU M KiacCUpUKaLUU
XUMUYECKUX BEIIECTB U XMMUYECKHX PEAKIUH, YCTAaHABIMBATh IPUUMHHO-CIICICTBEHHBIE CBS3U
MeX1y 00bEeKTaMU U3YUYEeHHUsI, CTPOUTH JIOTHUECKHE PACCy>KACHUs (MHIyKTUBHbBIC, J€TyKTUBHBIE,
10 aHAJIOTUH), JIeJaTh BBIBOJIBI M 3aKJIIOUCHUS;

yMEHHE MPUMEHATH B Mpoliecce MO3HAHUS MOHATHS (MPeAMETHBIE U METanpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HMCIOJIb3yeMble B XUMHUH, MPeoOpa3OBLIBATH MIUPOKO
MpPUMEHSIEMbIE B XUMHH MOJIEJIbHbIE MPEACTABICHNUS — XUMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XuUMH4Yeckass (opMyia ¥ ypaBHGHHE XHUMHYECKOW peakluu — TPU PEHIeHuU y4eOHO-
MO3HABATEIbHBIX 33Ja4, C Y4YETOM OSTUX MOJENIbHBIX [MPEACTAaBICHUI BBIABIATL U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHUX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYUHHO-CIEIACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YUAEMBbIX MPOIIECCAX U SABJICHUSIX.

Bba3oBble ucciienoBare/ibCKkue A1eCTBUA:

YMEHHUE HCIONb30BaTh MOCTABJIEHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUSA, a
Takkeé B KayeCTBE OCHOBBI Uil ()OPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMbIX CYXKICHUH;

npuoOpeTeHue OmbiTa MO IJIAHUPOBAHUIO, OPraHU3alUU U MPOBEACHHUIO YUYEHHYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 32 XOJIOM IPOIECcCca, CAMOCTOSITEIFHO MPOTHO3UPOBATE €TI0
pe3ynbTat, (GopMyIHpoBaTh OOOOUIEHMS M BBIBOJABI IO pe3ysibTaTaM MPOBEIEHHOTO OIbITa,
UCCIIeIOBaHUS, COCTABIATH OTUET O POAEIaHHOM paboTe.

PatGora ¢ undopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHPOPMAIUIO PaA3TUIHBIX
BUJOB U (OPM TMPECTABICHUS, IMOJYyYaeMyl0 U3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOIYJISpHas
TUTepaTypa XUMHUYECKOTO COACpXKaHWs, CIpPaBOYHBIE MOCcoOMs, pecypchl HMHTepHeTa),
KPUTHYECKH OLICHUBATh MPOTUBOPEUNBYIO U HEJAOCTOBEPHYIO HHPOPMAIIHIO;
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yMEHHE MPUMEHSTH Pa3InYHbIE METO/IBI U 3aIIPOCHI MPU TIOUCKE U 0TOOpe HHPOPMAIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJISl BBITIOJIHEHUSI yU€OHBIX M MMO3HABATEIBHBIX 33124
OTIpeNIeNIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B OOJACTH HCMOJIL30BaHHUS WH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJIaJIECHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BAHUS PA3THYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMpPAaTh ONTHUMAJbHYIO (opMy MpeicTaBlIeHUs
nH(bOpMalUd ¥ WUTIOCTPUPOBATH pellaeMble 3aJaud HECIOKHBIMH CXeMaMH, JuarpaMMami,
npyruMu popmamMu rpa@uKy U UX KOMOMHAIUSIMU;

YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh B IMpoIecce y4eOHOW M HCCIEeI0BATEIHCKOM
NEeSATENBHOCTH UHPOPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CETLCKOTO X034iCTBa U TPaHCIIOpTa
Ha COCTOSIHUE OKPYKAIOIIEH TPUPOJHON CPEBI.

KoMMyHMKaTUBHBbIE YHUBepPCAJIbHbIE y4eOHbIe 1eiicTBUS:

yMEHHUs 3a7aBaTh BOIpOCHl (B XoJe auanora W (WiM) OUCKYCCHHM) IO CYILIECTBY
oOcyxaaeMoil Tembl, (OpPMyIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
MPEIIOKEHHOM 3a/1a4H;

YMEHHUS TPENCTaBIsATh IOJy4YEHHBbIE pe3ylbTaThl MO3HABATEIbHOM MESITENbHOCTH B
YCTHBIX U MUCHMEHHBIX TEKCTAX; JIeJaTh MPE3CHTAINIO PE3yIbTATOB BHITIOJHEHHS] XUMHUYECKOTO
JKCcTIepUMeHTa (J1a00paTOPHOTO OMBITA, Ja0OpPAaTOPHOH pPAaOOTHI MO WMCCICAOBAHHIO CBOMCTB
BEIIECTB, Y4EOHOTO MTPOCKTA);

yMEHHS Y4EOHOTrO COTPYJTHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEJILHOMN U
HCCIIEeIOBATEIbCKON JESITeNFHOCTH TPHU PEIICHUH BO3HHUKAIONIMX MPOOJIeM Ha OCHOBE y4éTa
OoO0IIMX WMHTEPECOB W COIJIACOBAHUS TMO3MIMK (0OCYXKIeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIC
IITYPMBD), KOOPAWHAIIMS COBMECTHBIX JCHCTBHIA, ONpeIeNiEHUe KPUTEPHUEB MO OIICHKE KauyecTBa
BBITIOJTHCHHOU PaOOTHI U IPYTHE).

PeryisiTuBHbIE YHHBePCAJIbHbIE YUeOHbIE 1€l CTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEACIIATh LEIH AeSITeIbHOCTH, IUIAaHUPOBATh, OCYIIECTBIATh,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIBHOCTh, BBIOMPATH
HauOosnee d(pPexkTuBHBIE CHOCOOBI pEmICHWS Y4YeOHBIX ¥ IIO3HABATEIBHBIX  3ajadv,
CaMOCTOSITEIEHO COCTABJISATh WJIH KOPPEKTUPOBATH MPEITIOKEHHBIM QJITOPUTM JEHCTBUU TMPU
BBIMIOJTHEHUM 3aJaHUN ¢ Y4YETOM TMOJY4YeHHUS HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIUAX, OICHUBATh COOTBETCTBHE IMOJYICHHOTO pe3yJbTaTa 3asBICHHON IENH,
YMEHHE HCIOIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEeJiaraeMble B YCJIOBUH 3a/1aHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOCHHIO OOSI3aTENILHOTO COJAEp)KaHUs,
YCTAHOBJICHHOTO JaHHOM (exepaibHONW paboueld NporpaMMoOi, BBIICITSIOT: OCBOCHHBIC
oOy4JalIMMHUCA Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI JAeicTBUi, crnenuduueckue mis
npeaMeTHOl obmactu «XWUMHS», BHIBI JCATEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIIpEeTaINH, TPEOOPa30BAHUIO U MPUMEHEHUIO B PA3JTUYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xonmy oOydenust B 8 kiiacce mpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y OOYHAIOIITMXCS] YMECHHIM:

® PacKphIBaTh CMBICJ OCHOBHBIX XMMHYECKUX TMOHSITHHA: aTOM, MOJICKYJIa, XUMUYCCKHMA
9JIEeMEHT, TMPOCTOE BEUIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OIHOPOAHAS H
HEOJHOPOHAs1), BaJCHTHOCTb, OTHOCHTENbHAs aTOMHAasi M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBas [OJIsI XUMHUYECKOIrO
JJIEeMEHTa B COEAMHEHUH, MOJIIPHBIH OO0BEM, OKCHI, KHCIIOTa, OCHOBAHHE, COJb,
3MEKTPOOTPHUIATENLHOCTD, CTENICHh OKUCIICHUS, XUMUYECKasi peakiysl, Kiiaccuukanus
peaxIuii: peakuu COSAMHEHUS, PEaKIIUU PA3JIOKEHHS, PEaKIINH 3aMEIICHHS, PEeaKIH
oOMeHa, 9K30- U SHAOTEPMHUUECKUE PEaKIIMH, TeTIOBOM 3(PPeKT peakiuu, siApo aToma,
JJIEKTPOHHBIN CIIOH aTroma, aToMHasi OopOMTadb, paguyCc aToMa, XMMHUYECKas CB3b,
NOJISipHAasl M HEMOJIApHAas KOBAJCHTHAs CBS3b, MOHHASI CBsI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi 10JIsl BeIIecTBa (POIEHTHAsI KOHIICHTPAIINs) B PACTBOPE;

® WUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHATHA U TPUMEHSTH ITH
MOHSATHSA MIPU ONTUCAHUH BEILIECTB U UX MPEBPaIICHUI;
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UCMOJIb30BaTh XUMHMYECKYI0O CHUMBOJMKY JJIi COCTaBlIeHUs (OpMys BeIIeCTB U
YPABHEHUN XUMUYECKUX PEAKLIUNI;

OTIpeNieNATh BAaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEHECHb
OKHUCJICHHUS JJIEMEHTOB B OWMHApHBIX COEIMHEHHUSX, MPUHAAJIC)KHOCTh BEIIECTB K
OTIpeNieJIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMmyrnaM, BHUJI XUMHYECKOH CBS3U
(xoBaJIeHTHas M MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbica llepuoamyeckoro 3akona [[. Y. MenpaeneeBa: 1eMOHCTPpUPOBATH
NOHMMAaHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKUX JJEMEHTOB OT MX
nonoxkeHuss B Ilepumonuyeckoil cucreMe, 3aKOHOB COXPAaHEHMsSI MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOraapo;

OMKCHIBATH M XapakTepu3oBaTh TabnuuyHyro ¢opmy Ileprogudeckoir cuCTEMbI
XMMHUYECKHX AJIEMEHTOB: Da3MuyaTh MOHATUS «rjaBHas noAarpynna (A-rpynmna)» u
«mobouynass mnoxarpynna (b-rpynma)», manbie u Oonblie NEPUOABI, COOTHOCHUTH
0003HaueHMsI, KOTOpble UMEIoTCs B Tabmune «lleproanyeckas cucreMa XUMHUYECKUX
anemenToB J[. 1. MenzaeneeBa» ¢ 4HMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX D3JIEMEHTOB (COCTaB W 3apsj A1pa, OOIIee 4YHUCIO D3JIEKTPOHOB M
pacnpe/esieHue uX Mo 3JIeKTPOHHBIM CJIO0SM);

KJaccuUIUPOBaTh XMMUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XUMHUECKUE
peakiuu (10 YHUCIY U COCTaBY YYacCTBYIOUIMX B PEAKLMU BELIECTB, MO TEIJIOBOMY
s dexry);

XapaKTepu30BaTh (OIMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB, IOATBEp)KJas  ONHMCAHHWE TpPUMEpPaMH  MOJIEKYJSPHBIX  ypaBHEHHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

IPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUUECKUX MTPEBPALICHUI B Pa3JTUYHBIX YCIOBUSIX;
BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJII0 XMMHUYECKOI0 3JeMEeHTa 1o (popMylie COeTUHEHHUsI, MACCOBYIO JIOJI0 BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUUECKON peaKIiy;

IPUMEHATh OCHOBHBIE OINEpPAlMM MBICIUTENIbHON NEATEIbHOCTH — aHaJU3 U CHHTE3,
cpaBHEeHHE, 0000IIeHNE, CUCTEMATH3alUI0, KIaCCU(PUKAILUIO, BBISIBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€d — JUIsl M3Y4YEHMsI CBOMCTB BELIECTB M XUMHYECKHX PEaKLUH,
€CTECTBEHHO-HAyYHbIE = METOJAbl  IO3HAHUS  —  HAONIOJIEHWEe,  U3MEpeHHeE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pPEeasIbHBINA U MBICJICHHbIN);

CJIeIOBAaTh TMpaBWJaM TIOJb30BAaHUS XMMHUYECKOH TMOCYyl0H U  J1abopaTopHBIM
o0opyZ0OBaHHEM, a TakXe IMpaBWiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU TI0 BBHITIOJHEHHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB 1O TMOIY4YEHHUIO
U coOupaHHI0 Ta3000pa3HBIX BEMIECTB (BOAOpPOJa M KHCJIOPOJA), MPUTOTOBICHUIO
PacTBOPOB € ONPEAEIEHHON MACCOBOU J0JEH pacTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U TPOBOJUTH XUMHYECKHE SKCIEPUMEHTHI 10 PACTIO3HABAHUIO PACTBOPOB IIeNoueh U
KHCJIOT C TOMOIIBIO0 MHJIUKATOPOB (JTaKMYC, (heHONIPTaNeHH, METUIIOPAHK U APYTHUE).

K xoniy obyuyenust B 9 kiiacce npeiMeTHbIe pe3ybTaThl HA 0a30BOM YpPOBHE JIOJKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH y OOYYAIOLINXCS YMEHHIA:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUI: XUMHUYECKHM DJIEMEHT, aToM,
MOJIEKYJa, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEILECTBO, BAJICHTHOCTD,
ANIEKTPOOTPHULIATEILHOCTD, CTENEHb OKUCIICHMs, XMMHUYECKas peakuus, XMMHUYECKas
CBSI3b, TEIUIOBOW 3((eKT peakiyu, MOJIb, MOJISIPHBI 00BEM, PacTBOP, IMEKTPOIHTHI,
HEBJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs. JAUCCOLMAIMS, PpEeakUUd HOHHOro OOMEeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIE pEaKIHH,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKLUUH,  OKUCIIUTEIb,  BOCCTAHOBUTEID,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, aJUIOTPOMNUs, aM(pOTEPHOCTb, XHMHYECKas CBS3b
(KoBaJIeHTHasi, HWOHHAs, MeTaJUIMyecKas), KpUCTaJuIMdecKass pewmeéTka, KOoppo3us
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METAJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW PpEaKIHH, MPENEIbHO JOMyCTHMAas
koHuentpauus [1/IK BemecTsa;

® WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX INOHATUH W NPUMEHATH 3TH
HOHSATHS [IPU ONIUCAHUM BEILIECTB U UX IPEBPAIICHU;

® UCHOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJIi COCTaBJIEHUS (OpMyN BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIUH;

® OnpelessTh BAJEHTHOCTb U CTENEHb OKHUCIEHUS XMMHYECKHUX DJIEMEHTOB B
COEIMHEHUAX Ppa3JIMYHOIO COCTaBa, NMPUHAIJIEKHOCTh BEUIECTB K ONPEIAECIEHHOMY
KJIaCCy COEAMHEHUU MO (opMyliaM, BUJ XUMUYECKOW CBSI3U (KOBaJ€HTHas, WOHHAs,
METaJlJIN4YecKasi) B HEOPraHWYECKUX COEAMHEHHMAX, 3apsii HMOHA 10 XUMHYECKOHN
dopMmyiie, XapakTep cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COEIMHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpsiBath cMbica [leprnognueckoro 3akona [I. 1. MenaeneeBa nu J€MOHCTPUPOBATH
€ro NOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabnuuHyto ¢opmy [leproanyeckoit
CHUCTEMbl XMMMYECKHX 3JIEMEHTOB: pa3IuuyaTh MOHATHUA «rjaBHas mnoarpynmna (A-
rpynmna)y u «mnobounas mnoxarpynmna (b-rpynma)», Mamble u OOJbIINE TEPHOBI,
COOTHOCUTb 0003Hau€HUs, KOTOpblE HMEIOTCS B IMEPUOJUYECKOM Tabmuie, ¢
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz siipa, o01ee YUCII0 MEKTPOHOB M PACIPECIIEHUE UX 110 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH 0O0IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB JJIEMEHTOB M HX
COCIMHEHUH B Ipelenax MajblX MEPUONOB U TNIABHBIX MOArPYII C YYETOM CTPOCHUS
UX aTOMOB;

e KJaccu(pUUUPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHMYECKUE BEIIECTBA, XMMUYECKUE
peakuuu (MO YKMCIy M COCTaBy YYACTBYIOIIMX B PEAKIMM BEILECTB, IO TEIIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTETICHEH OKUCIICHHSI XUMUYECKUX 3JIEMEHTOB);

® XapakTepu3oBaTh (ONMHUCHIBaTh) o0OLIMEe U cHenudUYecKre XUMHYECKHe CBOICTBa
IPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPXKAasi OMMCAHUE PUMEPAMH MOJIEKYJIPHBIX U
VOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKLIU;

® COCTaBJISITh YPABHEHHS IEKTPOJIUTUYECKON AMCCOLMALMM KHUCIIOT, LIEJI0OUEr U COJIEH,
MIOJIHBIE U COKpAILEHHBIE YPAaBHEHHUS PEAKIM{ MOHHOI'O OOMEHA, ypaBHEHUS PEaKLMi,
MNOATBEP)KJAIOIUX CYIIECTBOBAHME TI'€HETUYECKOM CBA3M MEXKAY BEIIECTBAMU
Pa3IUYHBIX KJIACCOB;

® pacKphIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUI MOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKluii;

® [IPOTHO3UPOBATH CBOICTBAa BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BO3MO>KHOCTH
IIPOTEKAHUS XMMUUYECKUX MPEBPAIIECHNAN B PA3JIMUHBIX YCIOBHAX;

® BBIYKCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEHIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 10 (popMylie COeTUHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMHYECKON PEaKIIVH;

e coOmoaTh MpaBWia [OJIb30BAHUS XUMHUYECKOM TMOCyJol U  J1a00paTOpHBIM
o0opyl0OBaHHEM, a TaKKe IpaBHia OOpAalICHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKUMSAMU IO BBITOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYUYEHUIO
U cOOMpaHMIO ra3000pa3HbIX BEUIECTB (AMMHUAKa M YTIEKUCIIOrO ra3a);

® [POBOJUTH PEAKLUH, IOATBEP)KIAIOIINE KAUECTBEHHBIM COCTaB Pa3JIMYHBIX BELICCTB:
pacrmo3HaBaTh ONBITHBIM IMyTEM XJOPHI-, OpoMHI-, MOAUNA-, KapOoHat-, docdar-,
CWJIMKAT-, Cylb(paT-, T'MIPOKCUA-UOHBI, KATHOHbl AMMOHMS M HOHBI M3YUYEHHBIX
METAJJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;

IIPUMEHATh OCHOBHBIE OIIEPALMHM MBICIUTEIBHOW NEATEIBHOCTH — aHajIu3 U CHHTE3,
CpaBHEHME, 0000IEHUE, CUCTEMATU3ALMIO, BBIABICHUE IPUUYNHHO-CIIEICTBEHHBIX CBSA3EH — Mis
U3Y4YCHHsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKLUM, €CTECTBEHHO-HAy4YHbIE METOMbI I03HAHUS
— Ha0JII0IeHNEe, U3MEPEHNE, MOJICIUPOBAHNE, YIKCIICPUMEHT (peabHbII U MBICJICHHBIH).
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TEMATHYECKOE IIVTAHUPOBAHUE

8 KUIIACC
KoanuyecTBo yacon
Ne HanmeHnoBaHue pa3je/ioB U TeM DJleKTpOoHHbIE (LM (ppPOBbIE)
n/n NMpOrpamMMmbl Bcero Konrpoanuere TpakTuteckue o0pa3oBaTesibHbIE PecypcChl
padoThI padoThbI
Pa3nen 1. IlepBoHayaibHble XHMHYECKHE TIOHATHS
1.1 iir?:BOSHZ?;;a; gsjlf;;zecmﬁ 5 2 Bubnuorexa LIOK
CATEILHOCTH HCTOBEKa https://m.edsoo.ru/7f41837¢c
12 BemecTBa 1 XUMHU4eckKue 15 | bu6mmoreka [IOK
peaxkiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasnen 2. BaxkHelilmue npeacTaBuTe i HEOPraHMYECKHX BeleCTB
51 Boznyx. Kucnopon. [Tonsitue 06 6 but6mmoreka [IOK
OKCHJIax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonarue o kuciorax u 2 1 bubnuorexa [IOK
COJISAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 5 | | but6mmorekxa [IOK
OCHOBAHUSX https://m.edsoo.ru/7f41837¢
OcCHOBHBIE KJIACCHI Bbub6mmoreka [JOK

24 11
HEOPraHUYECKUX COCAUHEHUN

https://m.edsoo.ru/7f41837¢

Hroro mo pazaeny 30

Pa3zpnen 3. Illepuoanyeckuii 3axkon u Ilepuoguveckas cucre
cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUMN

Ma xumMudecknx ieMmeHToB JI. U. MenaeneeBa. CtpoeHune aToM0B. XUMHYeCKast

3.1 [lepnonnueckuil 3aK0H U 7

bu6mmorekxa [IOK
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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

[Tepuonnueckas cucrema
XUMHYeCcKHuX 3meMeHToB Jl. W.
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢

XUMHYECKas CBA3b.

32 OxucauTeNBHO- 8 bubmmnoreka LIOK
BOCCTAHOBHTEIIHHBIE PEaKIHH https://m.edsoo.ru/7f41837¢c
bubmnoreka IIOK
Hiroro tio preay P https://m.edscli).ru/7f4l8370
PesepBHOE BpeMs 3 bubnnoreka LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

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

TEMATHYECKOE INIAHUPOBAHUE

9 KJIACC
KosaunvecTBO 4acos
Ne HaumeHoBaHue pa3/iesioB M TeM aekTpoHHbIe (U(POBHIE)
KoHTpoJibHbIE IIpakTHyeckue
n/m | mporpamMmblI Bcero o0pa3oBaTe/bHbIE PeCypChI
padoTsI padoTsI
Pa3zgea 1. BeniecTBO 1 XUMHYECKHE PeaKIul
II 0 i
' OCHO PasACIIon Kype https://m.edsoo.ru/7f41a636
KJjlacca
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuotexa [JOK
' XMUMHUYECKUX PeaKIui https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLUALIMS. 2 ) | bubnmnoreka [JOK
' XHUMHYECKUE PEAKIIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3gen 2. HemeTa/JIbI M X COeTUHEHUS
2.1 Sfi?e:xif;:;;ﬁ: VIIA 4 1 bubuorexa HOK
’ https://m.edsoo.ru/7f41a636
rpynmbl. ['amoreHsr
- OO01mas xapakTepucTHKa Vi . BuGmiorexa LIOK
’ XIMHTCCIX BHeM,,eHTOB i https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u €€ CoeTuHCHHSI
OO01mas xapakTepucTHKa
)3 XHUMHUYECKHUX DJIEMEHTOB VA- 7 1 butmmoreka [IOK
' rpynmsl. A3ot, Gochop u ux https://m.edsoo.ru/7f41a636
COCIMHEHUS
2.4 OO01mas xapakTepuCTHKa 8 | 2 bubnmnoreka [JOK
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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

XUMHUYECKUX d1eMeHTOB [VA-
rpynnsl. YTJIepoa U KPEMHUHN U UX

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

COEIMHEHUS
Hroro no paszaeny 25
Pa3gen 3. MeTaaasl 1 X cOeTUHEHHUA
31 06 . 4 bubmuorexa [JOK
’ HIHME CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
19 Baxneiimme MeTanibl 1 UX 16 ) butmmoreka [IOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pasaeny 20
Pa3znen 4. Xumus u oKpyzkaouas cpeaa
41 BemecrBa n Mmatepualibl B )KU3HU 3 bubnunoreka [IOK
’ yeoBeKa https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 3
p 3 bu6nunorexa [IOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4

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

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJBHOIO
MPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB U.I'., CraakoB C.A., AKImoHepHOE 0011eCTBO
«3marensctBO «IIpocBemenue»
» Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB U.I'., CnaakoB C.A., AKImoHepHOE 00IIECTBO
«3marenscTBO «IIpocBemienne»

METOAUYECKHUE MATEPUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIbHBIE PECYPCbl M PECYPCHblI CETHU
HUHTEPHET

- https://lesson.edu.ru/

- https://resh.edu.ru/

- https://m.edsoo.ru/

- https://uchebnik.mos.ru/
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