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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMma 1o XMMHUU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus COCTaBIeHa HA OCHOBE
TpebOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0O0pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE (eaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIUH TPENoAaBaHus Y4eOHOTO IMpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoir @enepamnmm.

[lporpamMa 1O XMMUU Ha€T MPEICTaBICHHE O MEJsIX, OOIIed crparermu OOy4YCHHS,
BOCIIUTAHHUST W Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO TpEAMETa, yCTaHABJIUBACT
00s13aTeNIbHOE TIPEJAMETHOE COJIEpKaHKe, MpelyCMaTpUBaeT paclpesieieHue ero mo kjaccaMm u
CTPYKTYPUPOBAHUE TI0 pa3jeiiaM H TeMaM HPOrpaMMBbl 10 XUMHH, ONIPEIENSIeT KOJTUISCTBEHHBIC
N KQYCCTBCHHBIC XapPAKTCPUCTUKHU COACPIKAHUA, PCKOMCHAYCMYIO ITOCIICAOBATCIIbBHOCTD U3YUCHU A
XUMHHU C YIETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO Ipoiiecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUaIOIINXCS, OMPEIEIIIeT BO3SMOKHOCTH IPEAMETA IS peaTn3aiuu
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW IMPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHHs, a Takke TpeOOBaHW K pe3yiabTaTaM OOyYeHUsS XWMHU Ha
YPOBHE IIeJIeH M3y4YCHHS MPEIMETa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOM JIEATEILHOCTH
00ydJaromerocs o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHUE XUMUH CITY)KUT OCHOBOH 17151 (HOPMUPOBAHHSI MUPOBO33PEHHSI 00YJaIOIETOCs, €ro
IPE/ICTaBICHNI O MaTepUaIbHOM €AMHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT (HYOPMHUPYEMbIE XUMUEH
MMpEACTaBJIICHHA O B3aUMOIIPCBPALICHUAX SHCPIUU U 00 9BOJIIOLMHK BCIICCTB B IIPUPOJL, O IMYTIX
peuieHuss TIO0ANBHBIX MPOOJEM yCTOHYMBOIO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOH,
HHEPreTUYECKOMH, MUIIEBON 1 IKOJIOIMYECKOH 6€30IacHOCTH, IIPOOIIEM 3/IpaBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET peasiu3aIlii BO3MOKHOCTEN ISl CaMOPa3BUTHS U (POPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001Iel U (PYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUIEHUSI U TBOPUECKUX CIOCOOHOCTEHN 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  yueOHOM  JesATeIbHOCTH,  AKCIEPUMEHTAJIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodecCuOHAIbHOMN J1eTeTbHOCTH;

3HAKOMUT CO CHCI_[I/I(i)I/IKOP’I HAYy4YHOI'0 MBbBINUJICHHUA, 3aKIIaJAbIBACT OCHOBBI IEJIOCTHOI'O
B3IiAa Ha  CAWMHCTBO  MIpPUPOABI MW YCJIOBCKA,  ABJISCTCA OTBCTCTBCHHBIM  JTallOM
B q)OpMI/IpOBaHI/II/I CCTGCTBCHHO'Hay“IHOI\/’I T'paMOTHOCTHU 06yqafoumxc51;

crocoOcTByeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEGHHS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOydJaronuxcs.

JlanHble HampaBieHHUs B OOyYE€HUM XUMHH 0O0€creduBaroTCsl crienu(UKon coiepxaHus
y4eOHOTO0 MpeIMeTa, KOTOPBIH SBISETCS MeJarorniecky alanTHPOBAHHBIM OTpaskeHHeM 0a30BOi
HayK{ XMMHUU Ha ONPEEIEHHOM dTarle €€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOTO OOmIEro 0Opa3oBaHMsI OPUCHTUPOBAH HAa OCBOCHHE
00yJaroIUMHUCS CUCTEMBI NTePBOHAYAIBHBIX TIOHATHI XHUMHHU, OCHOB HEOPTaHUYECKOH XUMHH U
HCKOTOPBIX OTACJIbHBIX 3HAYUMBbIX HOHATUH OpI‘aHH‘-IeCKOﬁ XHUMHUHU.

CrpykTypa coaep:kaHUsl MPOTrpaMMBbl MO0 XMMHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e msyueHuro. ColepkaHue CKIIAAbIBACTCS W3 CHCTEMBbl MOHATUH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHUMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl IO IPUHIUILY I1OCIEA0BATEIbHOIO Pa3BUTHs 3HAHMH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonnueckoro 3akona J[. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— YYEHHsI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— MpeACTaBiICHUN 00 FIEKTPOIUTUYECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKHM IIOIYYEHHBIX U
OCMBICJICHHBIX (PaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJJHOI'O YPOBHS K APYTrOMY, BBIITOJIHSSA
(GyHKIIMY OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOTO
[IPUMEHEHHUS U MTOIY4YCHUS U3y4aeMbIX BEILECTB.

OcBoeHHE MPOrpaMMbl IO XHMHH CIIOCOOCTBYeT (HOPMUPOBAHHMIO TPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOLLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM M03HaHUs B Hayke. M3ydueHune xumun
MIPOMCXOUT C TIPUBIICYCHUEM 3HAHUI U3 PAHEE U3YUCHHBIX YICOHBIX MpeaMeToB: «OKpyKarOuit
Mup», «buonorus. 5—7 knacce» n «Pu3nKa. 7 KIacey.

[Tpy n3yueHur XUMHU MIPOUCXOAUT (GOPMHUPOBAHNE 3HAHUH OCHOB XMMHUYECKOM HayKH Kak
00J1acTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MMPAKTUYECKON JEATENIbHOCTH YEJIOBEKA U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (pOPMHPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMH MHMPOBO33PEHUECKOT0 XapakTepa, s3blka HayKH, B
NPHUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKiuil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUHU IPAaBUJ 0€30I1aCHOIO
oOpallieHus ¢ BEIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHMH XMMHUH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
nproOpenu Takue e, Kak:

—(l)OpMI/IpOBaHI/Ie HWHTCJUICKTYAJIbHO paSBI/ITOI>'I JJUYHOCTH, TOTOBOH K caM006pa30BaHmo,
COTPYAHUYICCTBY, CaAMOCTOATCIIBHOMY TMPHHATHUIO peIJ.IeHHﬁ, CIIOCOOHOM alallTUPOBATBCA K
6BICTpO MCHAIOIINMCS YCIIOBHUAM KU3HU,

—HaIpaBJICHHOCTh OO0Y4YeHHMs] Ha CHCTEMaTHYecKoe NpHoOIIeHne oOydarolmuxcs K
CaMOCTOSITENIbHOM ~ ITO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOAaM  IO3HAHUS,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;



—00eCTeYeHHe YCIOBHM, CIMOCOOCTBYIONIUX TMPUOOPETCHUIO OOYYaAIOIUMHKCS OIbITa
pa3H006pa3H0ﬁ ACATCIIbHOCTH, IIO3HAHHA M CaAMOIIO3HAHMA, KJIKOYCBBIX HABBIKOB (KJIIO‘IGBLIX
KOMITCTEHIIHIA ), IMEIOIINX YHHBEPCATbHOE 3HAYCHUE JUISI PA3JINYHBIX BUIOB JICATEIILHOCTH;

—opmupoBanue oOuiei (yHKIIMOHATBHOW U €CTECTBEHHO-HAY4YHOH I'PaMOTHOCTH, B TOM
yuclie yMEHUN 00BSACHATh U OLIEHUBATH SBJICHUS OKPYKAIOIIETO MUPA, UCIIONb3Yys 3HAHUS U OIIBIT,
MOJyYCHHBIE TPU U3YYEHHHM XMMUH, NMPUMEHATh MX MPHU PEIICHUH MPOoOJIeM B MOBCETHEBHOMN
JKU3HU U TPYJIOBOM JESATEIbHOCTH;

—(opmupoBanue y 00y4Jarommxcs ryMaHUCTUYECKUX OTHOIIEHUH, MOHUMAaHUS [EHHOCTU
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU SKOJOTHYECKH IeJ1eco00pa3HOro MoBeleHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LESAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHBAIMH K 00Y4YEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHsS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JalbHEHIIero o0yueHusl.

O6mee qucCJI0 4acCoB, OTBEAEHHBIX JJISI HU3YUCHUA XUMHUHU HA YPOBHC OCHOBHOI'O O6IH€FO

oOpa3oBanmus, coctaisieT 136 gacoB: B 8 kimacce — 68 wacoB (2 gaca B Hejeno), B 9 kinacce — 68
9yacoB (2 4yaca B HEJIETIIO).

COJAEP/KAHUE OBYYEHUSA

8 KJIACC

HepBOHaqaanHe XUMHNYECCKHUE NMOHATHUSA

[Tpenver xumuu. Ponb XMMUU B JKU3HM 4YellOBEeKa. XUMHUS B CHUCTEME HayK. lena H
BeniecTBa. du3nueckne cBOWCTBA BEIIECTB. ATperatnoe coctosiHue Bemiects. [lonsTHe o MmeTogax
Mo3HaHus B XuMuH. YncTeie BemecTBa u cMecu. CriocoObl pa3/iesIeHus CMECEei.

ATOMEI 1 MOJICKYIJIBI. Xumudeckue 351eMeHThI. CUMBOJIBI XUMUYECKHUX DJICMEHTOB. HpOCTI)Ie
" CJIIOKHBIC BCIICCTBA. ATOMHO'MOHCKYHHPHOC YUYCHHUC.

XuMmu4geckas (bopMlea. BaneHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA
coCTtaBa BCIICCTB. OtHocurenbHas aromHas macca. OTHOCHUTEIbHAS MOJICKYJIsIpHad Macca.
MaccoBas J0JI1 XUMHYCCKOT'O 3JIEMCHTA B COCIMHCHUH.

KomnuectBo Bemecta. Mosb. MonsipHast Macca. B3anmMocBsA3b KOIMYeCTBa, MacChl M YKCIIa
CTPYKTYPHBIX €IMHHUII BeliecTBa. Pacu€Tel mo hopMynaM XUMHUYECKHX COSTUHEHH.



®uU3NYeCKue W XUMHYECKHE SIBJICHHS. XHUMHUYECKas peakius U e€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIleCTB. XuMuueckue ypaBHeHHs. Kinaccudukanus XUuMUYeCKUX peakuuit
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJOH, MpaBWIaMu pabOThl B JabOpaTOpuH U MpUEMaMH
oOpaitieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, M3yYEHHE U OmHcaHue (U3UYECKUX CBONCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NUECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYINKE, KHTIEHUE M KOHJIEHCAIMs BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH,
NPOKAIMBAaHUE MEIHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOH ) SIBJICHUH, HAOIOCHNE U
OIKCaHKE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peaklnii (pa3iokeHHe caxapa, B3auMoJIeHCTBUE
CEepPHOM KHUCJIOTHI C XJOpUAOM Oapusi, paznoxeHnue ruapokcuna menu (II) mpu HarpeBanuu,
B3aMMOJIeiicTBHE keme3a ¢ pacTBopoM conu Meau (1), uzydyenue cnocoOoB pazaeneHus: cMeceil:
C TIOMOINBIO MarHura, (QWIBTPOBAaHHE, BBINAPHBAHME, AUCTWLIANMA, Xpomarorpadus,
MPOBEJICHNE OYUCTKU MOBAPEHHOW COJM, HAONIOJACHHE U ONUCAHHE PEe3yJIbTaTOB MPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUs MacChl, CO3JaHHE€ MOJEJed MOJEKYI
(IIapoCTepIKHEBBIX ).

Ba:kHeiinue nmpeacTaBuTe/ I HEOPraHUYECKHX BElIECTB

Bo3nyx — cmech rasos. CoctaB Bo3nyxa. Kuciopoj — 371€eMEHT U NPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3nYecKkue U XMMUUYECKHUE CBOWCTBA (pEaklUy TOPEHHUS).
Oxcunpl. [lpumenenne xkucimopona. CrocoObl TOMYYeHHsT KHUCIOpOJa B J1a0OpaTopuu W
MpOMBINUIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — alioTporHas MOAU(PUKAIUS
KHCIIOpO/1a.

TermnoBoit 3ddekr XUMHUYECKOH peakiuu, TEePMOXUMHUYECKHE YpaBHEHUS, 9K30- W
SHIOTEPMHUUYECKHE DPEaKIUH. TOINIMBO: Yroib M MeETaH. 3arpsA3HEHHE BO3]lyXa, YCUIICHHE
HapHUKOBOTO YPeKTa, pa3pyLUIeHne 030HOBOT'O CIIOS.

Bonopon — anemenT u npoctoe BemecTBo. HaxoxkaeHue Bogopoia B mpupoe, Gu3nieckue
1 XUMUYECKHE CBOMCTBA, TPUMEHEHNE, CITOCOORI oyueHus. KucioTer u conu.

Momnsipabiii 006E€M ra3oB. PacuéTel Mo XUMHUYECKUM YpaBHEHUSM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Haceluennesle un
HEHACBIIICHHbIE PAcTBOpHL. PacTBOpMMOCTH BeliecTB B BoAe. MaccoBass 105 BellecTBa B
pactBope. XuMHueckue cBoicTBa BoAbl. OcHOBaHUA. Poilb pacTBOpOB B MPHUPOJE U B KU3HU
4yenoBeka. KpyroBopor Boabl B MpUpoOJE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MIPUPOJHBIX BOJ.

Knaccudukanust Heopranuueckux coeauHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
coneoOpa3yroire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
OoKcHJI0B. PU3MUECKUE U XMMUYECKHE CBOMCTBA OKCUAOB. [lonmyueHne okCcuaos.

OcHoBanmsi. Knaccudukanus OCHOBaHWH: INENOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenknatrypa ocHoBanuil. dusznyeckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnoter. Knaccudukarus kucinor. HomeHnkiarypa KucioT. @u3ndeckiue U XUMHYECKHE
cBoiicTBa kUcHoT. Psan akruBHoctu metamioB H. H. bekerosa. Ilonyuenue kucior.



Comu. Homenknarypa coneil. dusnueckue U XUMUYECKHE CBoWcTBa cosel. [lomydenue
COJIEH.

I'eneTmueckas CBI3b MECXKIY KilacCaMH HEOPTaHUYCCKUX COG,I[I/IHCHPlﬁ.
Xumuueckuii IKCnepumenm

KauyeCTBEHHOE ONpE/ICIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXe, MOJy4yeHHE, coOMpaHue,
pacro3HaBaHHE€ M HM3y4€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aWMOJEWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHUKHOBEHUS M IMPEKpAIICHUs] TOpeHus (Moxkapa), 03HAKOMIICHHUE C
o0Opa3liaMu OKCHIOB M OINUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclo3HAaBaHUE U
M3y4eHUE CBOMCTB BojOpoja (TOpeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYHO MCIOJIb30BaHUE BUAEOMATEpUaIOB), HAOI0JeHIEe 00pa3lloB BEIIECTB KOJMYECTBOM |
MOJIb, HCCJICIOBAaHUE OCOOCHHOCTEH pACTBOPEHUS BEIISCTB C PA3JIMYHOW PAaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUlaMU (HATpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPAaCKM WHIMKATOPOB B PACTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3anMoeiicTBus okcuaa Meau (II) ¢ pactBopoM cepHOil KHCIOTHI, KUCIOT C METallIaMH, pEaKIuit
HEUTpalIu3alnu, MOJy4YeHne HEPACTBOPUMBIX OCHOBAHMH, BHITECHEHHUE OJTHOTO METaJljia IPYruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTABHBIX 3aJady 1o TeMe «BaxHeimue Kiaccol
HEOPraHUYECKUX COCIMHEHUI.

Hepuoauveckuii 3akoH u Ilepuoguueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenpaeneeBa. CTpoeHue aToMOB. XMMUYECKasl CBsI3b. OKUCIUTETbHO-BOCCTAHOBUTEIbHbIE
peakuuun

[TepBbIe MOMBITKU KIACCU(PHUKAIIMA XUMAYECKHUX 3JIeMeHTOB. [ToHATHE O TpyIax CXOAHBIX
3JIEMEHTOB (LIEJIOYHbIE U I1EI0YHO3EMEbHbIC METAIJIbI, FAJIOTEHbI, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHbIE OKCUABI U TUAPOKCUIBIL.

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XMMHYECKUX JJIEMEHTOB /I
U. MenneneeBa. Koporkonepuonnas u JimHHonepuoaHas ¢opmbl [leprnoaundeckoil cuCTEMbI
xumuueckux oanemeHTtoB J[. WM. MengeneeBa. Ilepuogel u rpynmbl. DU3HYECKUN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U IPYIIIBI DJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. 3oTomnbl. DnekTponbl. CTpoeHue 3JIeKTPOHHBIX
obOonouek atoMoB TepBbIX 20 XuMHuecKux dieMeHToB [lepumonmyeckoit cucremsr /.
N. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO 3JIEMEHTA TIO €r0 MOJ0KEHUI0 B [leproanyeckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX 2JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenue llepnonnueckoro 3akoHa u Ileproguueckoil CUCTEMbl XMMHUECKHUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenaeneeB — y4€HbIN U IpakJaHUH.

Xumuyeckas CBSI3b. KoBanentHas (monstpHas u HETIOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenpb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKknuu. HpOI_ICCCLI OKHCJICHUA
1 BoccTaHOBJICHUS. OKUCIUTEIIM U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm

U3ydeHue 00pa31oB BEIIECTB METAJUIOB U HEMETAIIJIOB, B3aUMO/IeliCTBUE THAPOKCU/IA IIMHKA
C pacTBOpaMM KHCIOT M WICJIOYEH, IPOBEACHHE OIBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLuil (TOpEHUE, pEaKLuU Pa3JIoKEHNs, COETUHEHMS).

Mesxicnpeomemmuuoie ceasu

Peanmauml MCKIIPCIMETHBIX CBs3Ci IIpru U3Yy4YCHUH XUMHUU B 8 kiacce OCYHICCTBIIAACTCA
4Cpe3 UCIIOJIb30BAHUEC KAK 06H_[I/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, SABJIAFOIIUXCA
CUCTEMHBIMU JJIA OTACIIBHBIX NPEAMETOB €CTECCTBEHHO-HAYUYHOTI'O IIUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYUYHBIC ITIOHATHA: Hay‘leIﬁ (baKT, rumoTre3a, TCOpusd, 3aKOH, aHAJIM3,
CHHTC3, KJIaCCI/I(bI/IKaLII/ISI, MNEpUOANYIHOCTD, Ha6HIOIIeHI/IC, SKCIICPUMCHT, MOJACIIMPOBAHUC,
HN3MEPCHUC, MOACIIb, SABJICHUC.

®dwusuka: Marepus, aroMm, OdJIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJIA, JJICKTPUUSCKUN 3apsjl, BEHIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHUE BEIECTBA, a3, (PU3NYCCKUEC BEIUYMHBI, SIUHHUIIBI M3MEPEHHUS, KOCMOC, ILIAHCTHI,
38361, ComHiie.

buonorwust: porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOIbI, ITOJIE3HBIE HCKOMIAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYecKasi peaKkuus

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH. HepHoL[qucxaﬂ cucreMa XHMMHYCCKUX  OJICMCHTOB I[
N. Menneneena. CTpOeHI/Ie aTOMOB. 3aKOHOMCpHOCTI/I B HM3MEHECHHHU CBOMCTB XHMHYECKHX
SJICMCHTOB IICPBBIX Tpex nepruoaoB, Kallvid, KaJIbOUA W HUX COCIMHCHHH B COOTBETCTBUHM C
IMOJIOKCHHUEM JJICMCHTOB B Hepﬂo,unqecxoﬁ CUCTCMC U CTPOCHUCM X ATOMOB.

CTpOCHI/IC BCIICCTBA: BHAbI XUMHYECKON CBs3U. THIbI KpUCTAJTNINYICCKUX peI_HéTOK,
3aBUCHUMOCTH CBOMCTB BCIIECTBA OT THUIIA KpI/ICTaJIJIPI‘{eCKOfI pCIHéTKI/I n BUIa XHUMHYECKOM CBSI3U.

Knaccudukanuss m HOMEHKJIaTypa HEOPTaHWYECKHUX BEIIECTB. XHWMHUYECKHE CBONCTBA
BEILIECTB, OTHOCSIIUXCSA K Pa3JIMUYHBIM KJIacCaM HEOPraHUYECKUX COCAMHEHUH, I'€HETHYECKAas
CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XxuMU4ecKUX peakuuil 1Mo pa3iuyHbIM MpU3HaKaM (TI0 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, M0 TEIIOBOMY 3((DEKTY, 0 U3MEHEHUIO CTENIEHEeH OKUCIIEHUs
XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTajau3aTopa). OK30- H
SHJOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.



[TonsiTie 0 CKOpOCTH XUMHUYECKOH peakuuu. [loHsTHE 00 OOpaTHMBIX U HEOOPATHUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
katanuse. [lonsTtue o xumuueckoMm paBHOBecHH. DAKTOPBHI, BIMSAIOIIME HA CKOPOCTh XUMUYECKOMN
pPEaKIuu U MOJI0KEHHE XUMHUUECKOI0 PaBHOBECHSI.

OKHUCINUTENBHO-BOCCTAHOBUTENBHBIE PEAKLMHU, 3JIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKLMii C UCIIOJIb30BAaHUEM METO0/1a JIEKTPOHHOI 0 OanaHca.

TeOpI/Iﬂ BHCKTpOHHTquCKOﬁ Jucconnanuu. :‘)HGKTpOHI/ITBI N HEDJICKTPOJIMUTEI. KaTI/IOHBI,
aHUOHBI. MexaHu3M aucconuranvu BEUICCTB € pa3JIMUHbIMU BUAAMU XUMUYCCKOHU cBs3U. CTEIICHb
Jucconuanuu. CunbHbIE U ca0bIe QJICKTPOJIMUTHI.

Peakiun moHHoro oomeHa. YCIoBUs NMPOTEKaHUS PEaKIMii MOHHOTO OOMEHa, MOJHBIC U
COKpaIlléHHbIE MOHHBIE ypaBHEHMSI peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUN U COJIEH B CBETE
MPEJICTaBICHUA 00 JJICKTPOIMTUYECKON aucconuanii. KadecTBEeHHbIE pEaKIMU Ha HOHBI.
[TonsiTHE O THIPOIIU3E COTICH.

Xumuueckuit yIKcnepumenn:

O3HAKOMJIEHHE C MOJEISIMU KPHCTANIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpHAA HATPHs),
UCCIICIOBAaHME 3aBHUCHUMOCTH CKOPOCTH XHUMHUYECKOW peaklUH OT BO3ACUCTBUS PA3IMYHBIX
(akTOpOB, UCCIIENOBaHUE IJIEKTPOIPOBOJHOCTU PACTBOPOB BEILIECTB, MPOLECCA AUCCOLMALUN
KUCIIOT, IIeJ04el U cojiel (BO3MOKHO HCIIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIINX MPHU3HAKH MPOTEKaHMs PEaKUWii MOHHOTO oOMeHa (0Opa3oBaHHE oOcajka,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OINBITOB, WILTIOCTPUPYIOIIUX MPUMEPBl OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEaKLUUN (FOpEHHE, peakluu Pa3IoKEHUsI, COCAUHEHUs), pacliO3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIbI0 KAueCTBEHHBIX pPEAKIMA Ha HOHbI, pelIeHue
HKCIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTa/jibl U UX COeIMHEHUA

OO6mas xapaktepuctuka raiaoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
creneHn okucieHus. CTpoeHne U (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XVMHYECKHE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. [leficTBre X10pa 1 XJIOPOBOIOPOa HA OPraHM3M YelloBeKa. BaxHenmme XJI0puabl
U UX HAXOXKJICHHUE B IPUPOJIC.

O6mas xapaktepuctuka s1aeMeHTOB VIA-rpynmnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3nyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONHBIE MOJIU(UKALIMK KUCIOPOJAa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHe M XUMHUYECKHe CBOMCTBA. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHE M XMMHUYECKHE CBOMCTBA
(ob1mre Kak MmpeacTaBuTeNsl Kilacca KUCJIOT U crierupuyeckue). XuMHYEeCKHe peakiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO CMI0c00a NOTy4YeHUsI CEpHOM KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIOTHI, KaueCTBEHHas peakuus Ha cynb@ar-uoH. Haxoxnenue cepbl u eé
COEIMHEHUI B NpUpPOAE. XUMHUUECKOE 3arpsA3HEHNE OKPYKAIOLIEH Cpellbl COEAUHEHUSMHU CEPbI
(KUCJIOTHBIE AOXK/IH, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLIEHUS.



OOmas  xapakTepucTHKa 3JeMeHTOB VA-rpymnmbl. (OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapakTepHbIC CTEMEHW OKHCICHHs. A30T, pacnpoCTpaHCHHWE B MpPUPOZAC, (PHU3UYECKUE U
XUMHUYECKHe cBolicTBa. KpyroBopot azora B mpupoie. AMMUAK, ero GuU3n4ecKrue U XUMHUECKUE
CBOWCTBA, MOJIyudeHUe U npruMeHeHue. Conu aMMOHUS, NX (PU3NYECKHE U XUMHUYECKUE CBOMCTBA,
npuMeHeHrne. KadecTBeHHass peakids Ha MOHBI aMMOHHS. A30THas KUCIIOTa, €€ MOJIydeHHe,
du3nveckue M XMMHUYECKHE CBOicTBa (0OHIME Kak TIPEACTAaBUTENsl Kilacca KHCIOT |
cnenuduyeckue). Mcnompb3oBaHWE HUTPATOB M COJIGH aMMOHHS B KAadeCTBE MUHEPATBHBIX
ynoOpeHnii. XUMUYeCKoe 3arpsi3HEHHE OKPYIKArOIIeH Cpeibl COSTMHEHHUSIMUA a30Ta (KUCIOTHBIC
O, 3arps3HCHHE BO3JyXa, MOYBBI M BOJ0EMOB). Docdop, ammoTporHble MOIUDUKAINN
docdopa, puznueckue n xumuieckue cpoiictBa. Okcuna dochopa (V) u dochopnas Kuciora,
dusnyeckue M XHMMHUYECKUE CBOICTBA, ToiyueHue. Vcmonp3oBanue QochaToB B KadecTBe
MUHEPAIbHBIX YI00PCHHIA.

OO6mas xapaktepuctuka anemMeHToB [VA-rpynmbl. OCOOCHHOCTH CTPOSHHUST aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHUE B
npupoje, Gpusndeckre 1 XuMUYecKue cBorcTBa. Ancopouus. KpyroBopot yriepona B mpupoe.
Oxkcupapl yriaepoaa, ux pU3NYECKUe U XUMMUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbI,
NOJyYeHHE W MPUMEHEHHEe. JKOJOTHYeCKHe Mpo0ieMbl, CBsi3aHHbIe ¢ okcuaoMm yrieposa (1V),
TUIOTE3a TII00aJBHOTO TOTEIUICHHS KJIMMaTa, NapHUKOBBINA 3(dekr. YrompHas kuciora u eé
conmu, uX (PU3MYECKHMe M XMMUYECKHE CBOMCTBA, IMOJIyueHHE W MpuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uoHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBILIUIEHHOCTH
U CEeNIbCKOM XO3SICTBE.

[TepBoHaualibHBIC TIOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHMSIX Yriepoja
(MeraH, 9TaH, dTUJICH, alleTUJICH, YTAHOJ, TIUICPUH, YKCYCHAs KiclioTa). [[pupoaHble HCTOYHUKH
YIJI€BOIOPOAOB (YroJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTku (OEH3MH), UX POJIb
B OBITY M TIPOMBINUICHHOCTH. [ToHSITHE O OMOJIOTMYECKH BaKHBIX BEIIECTBAX: JKUPAX, OCNIKaXx,
yIJIEBOAAX — M WX POJM B JKU3HU YeJOBeKa. MarepuaibHOE CIUHCTBO OPraHUYECKUX H
HEOPTaHMYECKUX COCAMHCHUHU.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, IOJYYEHHE U TNPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o6 okcunae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. I[IpobGiembr
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3yyeHHe 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI, MPOBEJICHUE
KaUeCTBEHHBIX pPEaKIUi Ha XJOPUA-WOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHI,
oTpaxaromue (U3NYECKue U XUMUYECKHE CBOMCTBA TajlOr€HOB U MX COEJUHEHHH (BO3MOXKHO
UCIMOJIb30BaHUE BHJEOMATEPUANIOB), O3HAKOMJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHJIOB),
O3HAaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COECJUHEHUSMHU (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMATEpHUaoOB), HaOdIoJeHUWe Tpouecca OOYyIVIMBaHUS  caxapa TOJ  JICHCTBHEM
KOHIEHTPUPOBAHHOMN CEPHOI KHCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBiICeHHON CEpHOI
KHCJIOTHI, TIPOBEJICHHE KauyeCTBEHHOW peakIMM Ha Cyiab(paT-nOH M HaOIIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaAMHU a30Ta, gocdopa M MX COeTUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
NOJydeHue, coOupaHue, paclo3HaBaHWE M U3y4EHHE CBOWCTB aMMHUakKa, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIIMI Ha MOH aMMOHUS U (hoc(aT-uoH U 3ydeHHUEe MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MeAbI0 (BO3MOYKHO HCIOJb30BaHUE
BUJCOMATEPHUAJIOB), H3Y4YEHHE MOJAETEeH KpUCTAUIMYECKUX peHIETOK aimasza, rpadura,



¢bynnepena, 03HAKOMIIEHUE € MPOLECCOM a/ICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTHUBOrasa, MoJyyeHue, COOMpaHue, paclio3HaBaHue U N3y4eHHE CBOWCTB
YIJIEKUCIIOro ras3a, IpPOBEACHHME KaueCTBEHHBIX pPEaKUUil Ha KapOOHAT M CUJIMKAT-UOHBI U
U3y4YeHHE TMPHU3HAKOB MX [MPOTEKaHHs, O3HAKOMIIEHHE C TMPOJIYKIHUEH CHIUKATHOM
IIPOMBIIIJIEHHOCTH, PELLIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeilne HeMeTasulbl U UX
COCTUHEHUS.

MeTaiibl M HX COCANHCHUSA

OO011ast XapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX MTOJIOKEHUS
B [lepuoguueckoit cucreme xumuyeckux snemeHToB JI. M. MenzeneeBa U CTpOEHHsI aTOMOB.
Crpoenne MmertainoB. MeTtalnyeckass CBA3b M METAUIMYECKAs KPUCTAIUIMYECKAs PEIIETKA.
DNEKTPOXUMUYECKUN psiJl HanmpspkeHUM MertauioB. DU3MYecKMe W XUMUYECKHE CBOMCTBA
MmetauioB. O0mue crnocoObl NoxydyeHus: MetaioB. [oHATHE 0 KOPPO3UM METaNIOB, OCHOBHbBIE
CHocoOBl 3alMTHl UX OT Koppo3uu. CraBbl (CTanb, YyryH, AIOPATIOMHHUN, OpoH3a) U HX
IPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[I{esrounble METAJLIBL: MTOJI0KEHHUE B lleproanyeckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa, CTpOCHHE MX aTOMOB, HaXOXAcHHUE B mpupoae. Pusuyeckue U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCHUIbl U TUAPOKCUABI HaTpusl U Kaius. [IpuMenenue
LICJIOYHBIX METAJUIOB U UX COCIUHEHUN.

[[{erouHO3eMeNnbHBIE METALIBI MATHUM U KaJIbLIMIA: 110J10keHue B [lepuonnueckoii cucreme
xuMmuueckux snemeHtoB [[. M. MeHneneeBa, CTpO€HHE MX aTOMOB, HAXOXIEHUE B IPUPOJE.
®u3nueckue U XMMHYECKUE CBOMCTBA MarHusi M KajlbliMsl. BakHellne cOeIuHEHHUs KalbIus
(oxcua, ruapokcu, cosn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AmoMuHuii: mnonoxeHue B Ilepuonnyeckoil cucTeMe XMMHMUYECKHUX 3J1eMeHTOB /I
H. MenneneeBa, CTpOCHHE aTOMa, HaXOXKACHHE B ipupoje. PU3nyecKkue 1 XUMUYECKUE CBOMCTBA
anmoMuHUSA. AMQOTEpHbIE CBOMCTBA OKCH/Ia U THIPOKCH]IA aIFOMHHHSL.

Kenezo: mnonoxenne B Ilepmogumueckoil cucremMe XHUMHUYECKHX 3yeMeHToB /I,
N. MenneneeBa, CTpOCHUE aTOMa, HAXOXKJIECHUE B pupoae. PU3ndecKkrue 1 XUMUYECKUE CBOMCTBA
xkene3a. Okcunsl, Tuapokcunsl u conu skenesa (II) m xenmesa (III), mx cocraB, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKCnepumenm:

03HAaKOMJICHHE C 00pa3IlaMu METAJIJIOB U CIUIaBOB, UX (DU3UYECKUMHU CBOMCTBAMU, H3YUCHUE
pe3yNbTaTOB KOPPO3UU METAILIOB (BO3MOYKHO UCIIONB30BaHNE BUAEOMATEpUaIoB), 0COOEHHOCTEN
B3aUMOJICCTBUSL OKCHJIa KaJbI[Usi U HATPUsi C BOJOH (BO3MOXHO UCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs JKele3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWsl, KaJbIUs, aJlOMUHUS, ITUHKA, kene3a (1) u xenesza
(III), memau (II), HaGmroieHNE W OMKCAHUE MPOIIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
KaJlis ¥ KaJbIHs (BO3MOXKHO HCIIOB30BaHUE BUIEOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpHBIX
CBOWCTB I'MJIPOKCHA AJIFOMUHMS U TUAPOKCUIA LIMHKA, PELIEHUE IKCIEPUMEHTAIIBHBIX 3a7a4 I10
Teme «BakHel1me MeTaibl U UX COCIUHEHUS.

XuMus M OKpyxamoumas cpeaa



BemiecTBa u maTepuainbl B MOBCEAHEBHOW XKU3HU 4YeOBEKa. be3omacHoe MCIoIb30BaHUE
BEIIECTB M XHWMHUYECKMX peaknuii B ObiTy. [lepBas moMomp NpH XUMHYECKHX OXKOTax |
OTpaBICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpYXarollel cpenbl (MpeeiabHas JOMyCcTUMas KOHIICHTPALUs
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHun 3KOJIOTHIECKUX TTPOOIIeM.

Xumuueckuii IKcnepumenm:
u3ydeHue o0pa3oB MaTepralioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEpUaJIbl).
Mescnpeomemnuie ceasu

Peanmauml MCKIIPCIMETHBIX CBs3CH IIpru U3Yy4YCHUUN XUMHUU B 9 knacce OCYHICCTBIIAACTCA
Yepe3 UCII0JIb30BaHUEC KAaK O6H_[I/IX €CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, SABJIAIOINUXCA
CUCTCMHBIMH JJId OTACJIbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOT'O LIUKJIA.

OO0m1mre ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJU3,
CHUHTE3, Kiaccu(uKanus, TMePUOJUYHOCTb, HAOIIOICEHUE, HSKCIEPUMEHT, MOJICIUPOBAHUE,
HU3MEPEHHE, MOJICIb, SIBICHHUE, ITAPHUKOBBINA d(DPEKT, TEXHOIOTHS, MaTePHAIbI.

®u3nka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, W30TOIBI,
paauOaKTUBHOCTh, MOJICKYJA, DJJICKTPUUECKUN 3apsifl, MPOBOAHUKH, MOJYIPOBOIHUKH,
JIUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTMYECKASI PEIIETKA, CIIIaBbl, (PU3NYECKUE BEJIMUMHBI, €TUHULIBI
M3MEpEHHUs, KOCMUYECKOE ITPOCTPAHCTBO, IIJIAHEThI, 3BE3/1b1, COJIHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TOPOAbI, [TOJIE3HbIE HCKOIIAEMBbIE,
TOIJINBO, BOAHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pe3yabTaThl OCBOCHHUSI TPOTPaMMBI OCHOBHOTO 00Imero oOpa3oBaHHs
JIOCTUTAIOTCS B X0JIe 00YUYEeHHsI XUMHUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIHHON JIEATETHHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMA  POCCUMCKUMHU  COIMOKYJIBTYPHBIMA W  JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBUJIAMU M HOPMaMH TMOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN 00YyYaOIIUXCSL.



JIndHOCTHBIE pPE3yNAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAlMi M pacIIUpEeHHE OMbITa ACSTEIbHOCTH Ha e
OCHOBE, B TOM YHCJIE B YACTH!

1) IMAaTPUOTHYECKOI'0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOLLIECHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHUsl 3HAUCHUS XMMHYECKOW HayKh B JKU3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(OpMaLUei O MEepeIOBbIX TOCTHKCHUSX U OTKPBITHIX
MHPOBOM M OTEYECTBCHHOH XUMHUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHMSAX 00 YyCTpOWCTBE
MHpa 1 001IeCTBa;

2) Ipa;KIaHCKOI0 BOCIIUTAHUSA:

IIPEICTABICHUs O COLHMAJIbHBIX HOPMAax M IPAaBWIAX MEKIMYHOCTHBIX OTHOLICHUM B
KOJIJICKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOH, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKON U APYruX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIBHOCTH IIPU BBIIIOJHCHUHU y‘IC6HI)IX, IIO3HABAaTCJIbHBIX 3aJa4, BBIIIOJIHCHUU
XUMHUYECKHX KCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MTPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAaHHIO
Y B3aMMOIIOMOILIM B Ipoliecce 3TOM y4yeOHOU JesITeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
IIOBEJICHUE U ITOCTYIIKU CBOMX TOBAPUILEH C O3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM € YUETOM
OCO3HAHUS MTOCIJIEICTBUM ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUYECKHE  IPEACTABICHUS O  BEIIECTBE M  XMMHMYECKOM  pEaklvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH M COCTABIIIOIIME OCHOBY JUIS
MOHMMAaHHUS CYITHOCTH HAYYHON KapTUHBI MUPA, IIPEJICTABICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHUS IPUPOJBI, B3AUMOCBA3SAX YEJIOBEKA C IPUPOJHON CPEOU, O POJIM XUMHH B ITO3HAHUU
JTUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUW IO XUMUH,
HeoOXoauMble U1l OOBSCHEHUS HaOJI0IaeMbIX IIPOLIECCOB U SIBICHUM, IO3HABATEIIbHOM,
WH(OPMALIMOHHON U YUTATENBCKON KYIbTYpPhI, B TOM YHCIIE HAaBBIKOB CAMOCTOSITENILHON PabOThI
C Y4eOHBIMU TEKCTaMH, CIPABOYHON JIUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEJICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEHHMIO U TMO3HAHHUIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000Opa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B TajbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBbSI:

OCO3HAHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBBI 00pa3 JKU3HU, OCO3HAHUE TMOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHus ajakorojisi, HAapKOTHUKOB, KypeHHUs), HEOOXOAMMOCTH COOJIOACHHUS TPaBUII
0€30MacHOCTH NP OOPAILIEHUH ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U peabHOMN KU3HHU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUYECKOMY M3YUYEHHIO NMpodeccuil U TpyAa pa3InyHOro poja, yBaK€HUE K
TPYAY U pe3yibTaTaM TPYI0BOU AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS ITPEIMETHBIX



3HaHUH 10 XUMHH, OCO3HAaHHBIH BHIOOP MHAMBHUIYaTbHOH TPAaGKTOPUU MPOMOJIKECHUS
o0pa3oBaHusl C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, YCHEemHOW MpopecCHOHANBbHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B IPO(ECCUOHAILHON CPeAe;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH IIE]IeCO00pa3HOe OTHOIICHHE K IPUPOJE KaK MCTOYHHMKY JKM3HH Ha 3emie,
OCHOBE €€ CYIICCTBOBAHMs, MOHUMAHHE LIEHHOCTH 3J0POBOTO M OE30MaCHOT0 00pasa KHU3HH,
OTBETCTBCHHOE OTHOIIEHHE K COOCTBEHHOMY (DH3MUYCCKOMY M IICHXHYCCKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO MOBEACHUS IPU PadOTe C BEIIECTBAMHU,
a TaK)KE B CUTYAIUAX, YIPOKAIOIIMX 3M0POBBIO U KU3HH JIIOJICH;

CHOCOOHOCTH NMPUMEHATH 3HAHUS, [10JIydaeMble IIPU U3YUYCHUH XUMUH, 11 peIIeHUs 3a/1a4,
CBA3aHHBIX C OKPYXKAIOLIEH NPUPOJHONW CPENOH, I IOBBILICHHS YPOBHSA 3KOJIOIMYECKON
KYJBTYpBl, OCO3HaHUSA TNI0OOATBHOTO XapaKTepa SKOJIOTUYECKHX MpoOJIeM W MyTeH MX pelieHus
IIOCPEACTBOM METOJI0B XMMMH, YKOJIOIMUECKOTO MBILUICHUS, YMEHUsI PyKOBOJCTBOBATHCS UM B
IIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeranpeaMETHBIX pPE3yJIbTATOB BBIICISIOT 3HAYMMbIE A1 (OpMHUpPOBAHUS
MHPOBO33pEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUIOTE3a, (aKT, CUCTEMA,
MPOIIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeIMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH U3 ATUX MPEAMETOB (POPMUPOBATH NMPEACTABIEHUE O
[[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IO3HABATEIbHbIE,
KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOphIE 00€creunBarOT (POpMUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITENIbHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU eATeTHbHOCTH.

Ilo3naBaTebHbIE YHUBeEPCcAJbHbIE YUeOHbIE e CTBUS
Bba3oBble Jornyeckue geiicTBUA:

YMCHHUSA HUCIHOJIB30BATh HpI/IéMH JIOTUYCCKOro MbINUJICHUA TIpU OCBOCHHU 3HAHUIM:
PaCKpBIBATH CMBICIT XUMHUYCCKUX MMOHATHH (BI)I,ZIGJ'ISITI) HX XapaKTCPHBIC IPHU3HAKW, YCTAHABJINBATH
B3aUMOCBA3b C JOPYyIruMu HOH}ITI/IHMI/I), HUCIIOJIBb30BAaTh IIOHATHUA OJIA 0OBSICHEHHS OTACIBHBIX
(1)aKTOB n ﬂBHeHHﬁ, BBI6I/IpaTB OCHOBAHMA U KPUTCPUH JIA KJ'IaCCI/I(l)I/IKaHI/II/I XHUMHUYCCKUX BCIICCTB
N XUMHYCECKHX peaKHI/Iﬁ, YCTaHAaBJIMBATb MNPUYUHHO-CIICACTBCHHBIC CBA3U MCKIY 00BbEeKTaMHU
HU3YUCHUA, CTPOUTH JIOTUYCCKHUC PACCYKICHUA (I/IHI[yKTI/IBHLIe, ACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I),
J€J1aTh BBIBOJbI U 3aKJIIFOUCHU S,

yYMEHHE NMPUMEHATh B IpPOLECCe MO3HAHUS MOHATHS (MPEAMETHbIE U MeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, HPeoOpa3oBbIBATH MIMPOKO



MPUMEHSIEMbIE B XUMHUHM MOJEIIbHbIE MPEJICTABICHUSI — XUMUUYECKHUIM 3HAK (CUMBOJI RJIEMEHTA),
xumuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOM peakuuu — TMpU pelIieHud YydeOHo-
MO3HABATENIbHBIX 3a/la4y, C Y4YETOM OTUX MOJEIbHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYAaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBCHHBIE CBSI3U U
MPOTUBOPEYHS B M3y4aeMBbIX IIPOIECCaX U SIBJICHUSIX.

Ba3oBrble ucciaenoBarenLCcKue AeiiCTBHSA.

YMCHHE HCIIOJB30BAaTh ITOCTABJICHHBIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA IIO3HAHUsA, a
TaKXKC B Kad€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/IH THUIIOTE3blI II0 MPOBCPKE IPaBUIILHOCTU
BBICKA3bIBACMBIX Cy}I(,Z[eHPlﬁ;

MpUOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3AlMU M MPOBEICHHUIO YUYEHHYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CAMOCTOSTEIBHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (GOpMyIUpOBaTh OOOOIICHHS M BBIBOJBI 1O pE3ylibTaTaM MPOBEAEHHOTO OIBITA,
UCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJeNaHHOM paboTe.

Pa6Gora ¢ undopmanmeii:

yMeHHue BbIOMpPaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH UH(OPMAIMIO PA3IUYHBIX BUJIOB
1 GOpM MIPEACTABICHHS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAsT TUTEpaTypa
XMMHUYECKOI'0 COZIepKaHusl, CIIpaBOYHbIE [T0cOOUs, pecypchbl IHTepHeTa), KpUTHYECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHSTh PA3IMIHbIE METOBI M 3alIPOCHI NP TIOUCKE B 0TOOpE MH(OpMAINH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS yU4EOHBIX M MMO3HABATEIbHBIX 331a4
OIIpeNIeIEHHOTO THIA, MPUOOPETeHHE ONbITa B OOJIACTH HCIOJIB30BaHUS HH(MOPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIE30BAHUS PA3IMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IperCTaBIECHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popMamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOJb30BaTh U AHAIM3MPOBATH B IHpoliecce Yy4eOHOH U HCCIIeIOBaTEeNbCKOM
JEeSTeIbHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEIbCKOTO X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLIeH NPUPOAHOMN CPEB.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIbHbLIC y‘-leﬁl—ll)le JelcTBUA:

YMEHHsI 3aJaBaTh BOINPOCHl (B XojAe auanora W (WIM) AWCKYCCHM) IO CYIIECTBY
obcyxmaemMoil TeMbl, (HOPMyIUpPOBATH CBOM TMPEUIOKEHUS OTHOCUTEIHHO BBIMOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

YMEHHUsI TIPEICTABNIATH MMOTYYCHHBIE PE3YyIbTaThl MO3HABATEIBHOMN JESITEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JelaTh IPE3CHTAIMI0 PEe3yabTaTOB BBIMIOJHEHUS XHMHYECKOTO
IKCTIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);



YMEHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW ITO3HABATECIBHOU M
UCCIIEIOBATEIILCKON JICATENBHOCTH TIPU PEIICHUH BO3HHUKAIOMIMX MPOOJIeM Ha OCHOBE y4&ra
0o0IIMX WHTEPECOB W COTJIAaCOBaHWS TO3UIMH (0OCYKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBEIC
HITYPMBI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONPECIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepPcAJIbHbIE yUeOHbIE 1eiiCTBUS:

YMEHHUE CAMOCTOSATEIBHO OIPENEIATh LN ACATEIBHOCTH, IUIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJMPOBAaTh M IPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENILHOCTh, BHIOMPATH
HanOosee 3P PeKTUBHBIE CIIOCOOBI pelIeHHs y4eOHBIX U TO3HABATEIBHBIX 33144, CAMOCTOSTEIHHO
COCTaBJIATh UM KOPPEKTUPOBATH MPEUI0KEHHBIN aJITOPUTM JEHCTBUI IIPU BBIITOJIHEHNN 3a1aHAN
¢ y4€TOM NOJy4YeHHs HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX M PEAKLHUsX,
OLICHUBATh COOTBETCTBUE IIOJIyYEHHOI'O pe3yibTaTa 3asBJICHHOU €U, YMEHUE UCIIOJIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTBI, IIPEAJIaracMble€ B YCIOBUHU 3a/IaHUMN.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB [0 OCBOCHHUIO 0053aTE€IBHOrO COJIEepKaHUS,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell MporpamMMoi, BBIIENSAIOT: OCBOCHHBIC
oOydJaromMMUCs Hay4YHblE 3HAHUS, YMEHHs U CHOCOObI JeHCTBUM, crneuuduueckue amns
npeAMETHOM 00sacTh «XHUMUS», BHUIBI JIEATEIBHOCTH TO TOJYYCHHIO HOBOTO 3HAHUs, €ro
MHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.

K xonHmy oOyueHus B 8 kJacce npeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUAIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHUH: aTOM, MOJIEKYJIa, XUMUUYECKHUI 3JIEMEHT,
IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPO/HAS U HEOJHOPOJHAs), BaJICHTHOCTb,
OTHOCHTEJIbHAS ATOMHAsl M MOJIEKYJISIPHAsl Macca, KOJIMUYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 01 XUMHUYECKOTO 3JIEMEHTa B COCJUHEHUHU, MOJIPHBIM 00BEM, OKCHI, KUCIOTa,
OCHOBaHHUE, COJb, D3JEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIIEHUS, XHMHYEecKas peaxius,
KJaccu(uKalus peakiyii: peakluud COeTMHEHUs, PEaKI[Ui Pa3ioKeHHUs, Peakliu 3aMelIeHHUs,
peakuu 00MeHa, 9K30- U HJIOTEPMUYECKHE PEAKIUH, TEIIOBOH 2P PEKT peakuu, Sapo aToma,
AIIEKTPOHHBIN CIIOW aTOMa, aTOMHasi OpOUTaNb, PAJUYC aToMa, XMMHUYEeCKasl CBS3b, MOJIAPHAs U
HEMnoJIsipHasi KOBAJICHTHAsl CBS3b, MOHHAs CBSI3b, MOH, KATHOH, aHUOH, PacTBOpP, MaccoBas J0Js
BellecTBa (IIPOLEHTHAs KOHIIEHTpaIHsl) B pacTBOPE;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TOHATUN U IPUMEHSATH 3TU MOHSITUS TIPU
OINMCAHUU BELIECTB U UX NPEBPALLEHUI;



UCIIOJIb30BAaTh XMMHUYECKYI) CHMBOJHUKY ISl COCTaBJiCHHsI (OpPMYN BEIIECTB U ypaBHEHUH
XUMHYECKUX PEAKIIUN;

OTIpeNeNATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETIEHb OKHUCICHUS
9JIEMEHTOB B OMHApHBIX COCTUHEHUSX, NMPUHAAJICKHOCTh BEHIECTB K OMpPENEIEHHOMY Kiaccy
COCMHEHUH 1Mo GopMysaM, BU XMMUYECKON CBSI3U (KOBAJCHTHAsI M HOHHAS) B HEOPTaHMYECKUX
COEIMHEHUSX;

packpsiBaTh cMmbici [lepuogunueckoro 3akona Jl. . MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHHUE
MEPUOIUYECKON 3aBUCHUMOCTHM CBOMCTB XMMHUYECKHMX OJJIEMEHTOB OT MX TMOJOXKEHHUS B
[Tepuoaunueckoii cucTeMe, 3aKOHOB COXPAHEHUSI MAcChl BELIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHA ABOraipo;

ONHKCBHIBATh M XapaKTepu3oBaTh TabauuHyto ¢opmy [leproandeckoil CUCTEMbl XMMHUYECKHX
3JIEMEHTOB: pa3jiNyaTh MOHATHS «TJIaBHAs MoArpymnna (A-rpynmna)» u «mnodoynas noarpymnmna (b-
rpyIIa)y, Majable 1 0OJbIINe IePUO/Ibl, COOTHOCUTh 0003HAYCHHUS, KOTOPhIE UMEIOTCS B TAaOJIHIIE
«lepuoguueckas cucrema xumuyeckux osnemeHToB [[. WM. MenaeneeBa» ¢ 4YHMCIOBBIMU
XapaKTEePUCTHKAMH CTPOCHHMS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsi sjupa, oOriee
YHCIIO 3JIEKTPOHOB M PACHPEICIICHUE UX 10 JIEKTPOHHBIM CIIOSM);

KJIaccu(UIMPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTaHWYECKHE BEUIECTBA, XUMUYECKUE PEAKIIUU
(110 4KCIy ¥ COCTaBY YYacTBYIOIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3D (DEKTy);
XapaKTepu30BaTh (ONUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPIK/1asl ONMMCAHKNE TPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOLIMX XUMUYECKUX
pEeaKLuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KAUECTBEHHOI'O COCTaBa, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOIO 3JIEMEHTa MO (opMyse COEIUHEHHs, MACCOBYIO JOJIO BEILIECTBAa B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIH;

IPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIIUTEIbHON EATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIE, CUCTEMATH3AIUIO, KIacCU(DUKAIINIO, BHISIBICHUE IPUYUHHO-CIICICTBEHHBIX CBSI3EH —
JUISL M3Yy4EHUS CBOMCTB BEUIECTB M XMMMUYECKHUX PEAKIHMM, €CTeCTBEHHO-HAYYHbBIE METO/IbI
MO3HAHUS — HAOII0IeHNE, U3MEPEHHEe, MOIETUPOBAaHNE, YKCIIEPUMEHT (peallbHbIN U MBICIICHHBIH );
CJIeI0BaTh MpaBUjIaM IMOJIb30BaHUS XUMUYECKOW MOCYA0N U 1a00paTOpHBIM 00OPYIOBAHUEM, a
TakKe MpaBUiIaM OOpAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMU 1O BBITOIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJIYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILLECTB
(Bomoposa M KHUCIIOpOJa), NMPUTOTOBJIECHUIO PACTBOPOB C ONpEIeNEHHOM MaccOBOM joiieit
pacTBOPEHHOTO BEILIECTBA, IUIAHUPOBAaTh W MPOBOJUTH XHMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHMIO PAcCTBOPOB WIEJOYEH M KHUCIOT C TOMOIIbIO HMHIUKATOPOB (JIAKMYC,
dbenondTanenH, METUJIOPAHXK U JPYTHE).

K koHiy oOydeHus B 9 kJjacce npeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHATHUN: XUMHUUYECKUN JJIEMEHT, aTOM, MOJIEKYIIa,
WOH, KaTHOH, aHWOH, IPOCTOE  BEIIECTBO, CIOKHOE  BEIIECTBO,  BAJECHTHOCTb,
AJIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKHUCIICHUs, XUMHUYECKas peaklus, XUMHUYECKas CB3b,
TEIIOBOM 3P PEeKT peakiiu, MOJIb, MOJIIPHBIM 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JUCCOLMALUS, PEAKUUH HOHHOTO OOMEHa, KaTajau3aTop, XHMHUYECKOe
paBHOBecHe, 00paTUMbIe U HEOOpAaTUMBIE pEaKLIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIH,
OKHCITUTENb, BOCCTAHOBHUTENb, OKHCICHME M BOCCTAHOBIIEHHE, AIJIOTPONHs, aM(pOTEPHOCTb,
XUMHUYECKasi CBs3b (KOBaJE€HTHAs, WOHHAs, METaJuIM4yecKas), KpHUCTaJUIMYecKas pemérka,



KOppO3usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHUMHYECKOW pEaKUUH, IPEAEIbHO JOIMyCTHUMast
koHneHnTpauus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX TIOHATUN U IPUMEHATH 3TU NOHSITUS IIPU
OINKCAaHHUM BEIIECTB U UX MPEBPAILECHUN;

UCTIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY Ul COCTaBJICHUS (OPMYN BEIIECTB M ypaBHEHHUU
XUMHUYECKHX PeaKluii;

ONpEAEATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKHX D3JIEMEHTOB B COEIMHEHUAX
pa3IMYHOI0 COCTaBa, MPUHAICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAacCy COECIUHEHUH IO
dopmynaM, BUJ XUMUYECKON CBSA3M (KOBaJCHTHAs, MOHHAsI, METAJUTNYECKasi) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opmyie, Xxapakrep cpelbl B BOJHBIX PacTBOPAxX
HEOPraHWYECKUX COCAMHEHMM, TUII KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpeiBath cmbici [lepuoanueckoro 3akona /[I. M. MenneneeBa M 1E€MOHCTPUPOBaTh €ro
NOHMMAaHME: OIMCHIBaTh W XapaKTepu3oBaTh TadbmuuHyro (opmy Ilepuoanyeckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «o0oyHast
noarpynna (b-rpymnmna)», Manble U OOJIbIIME NEPUOJBI, COOTHOCUTh O0O3HAYEHUS, KOTOPBIE
UMEIOTCA B IMEPUOAMYECKON TaOJMIEe, C YHUCIOBBIMM XapaKTEpPUCTHKAMU CTPOEHHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3apsi SApa, 00IIee YKCIIO JICKTPOHOB U PACTIPE/ICTICHHUE UX TI0
3JIEKTPOHHBIM CJI0SIM), OOBSICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U
UX COEJAMHEHUH B Ipejesax MajblX NEPUOJOB U IVIABHBIX MOATPYII C Y4ETOM CTPOEHHUS UX
aTOMOB;

KJIaccu(UIUPOBATh XMMHYECKHE JIEMEHTHI, HEOPTaHWUYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(10 YMCIy U COCTAaBY yYaCTBYIOUIMX B PEAKLIMHU BELIECTB, 10 TEIJIOBOMY 3 ()EKTY, 10 U3MEHEHUIO
CTENEHEW OKUCIEHUSI XUMHUUECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBATh) OOIIME M CHeUn(UUYECKHe XMMHUYECKHE CBOMCTBAa MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPAK/1as ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TMCCOLMALIMN KUCIIOT, IeJIouel U coJiel, OJIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peaklUil HOHHOIO OOMEHa, YPaBHEHUS PEaKLMH, MOATBEPHKIAIOIINX
CYILIECTBOBaHHE FEHETUUECKOM CBSI3U MEX/ly BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKMCINUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLUI TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOIO OajlaHCa 3TUX PeaKIINid;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOEHUS, BO3MOKHOCTH IIPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO UM MOJISIPHYEO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa MO (opMysie COEIUHEHHs, MACCOBYIO JOJIO BEIIECTBa B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

coOiroaaTh MpaBuiia MOJb30BAHUS XUMUYECKOW MOCY/I0M M 1a00opaTOpHBIM 00Opy/lIOBaHUEM, a
TaKXe MpaBujia OOpaIleHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHSAMM IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJIYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILLECTB
(aMMHaKa 1 yTIeKUCIIoro rasa);

IPOBOAMTH PEAKIMM, TOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB Ppa3IMYHBIX BEILIECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpoMHUI-, MOAMI-, KapOoHaT-, docdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M  MOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HEOPraHUUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE ONEpAlii MBICIUTEIBHON JAESITEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
000011IeHNe, CUCTEeMATU3AINIO0, BBISIBJICHUE MPUUYUHHO-CIEJCTBEHHBIX CBS3€d — I U3y4YeHHS
CBOMCTB BELIECTB W XWMHUYECKHUX pEaKIMi, €CTeCTBEHHO-HAYYHbIE METOJbl IO3HAHUS —
HaOJr0IeHNe, U3MEPEHNE, MOJIETTMPOBAHUE, IKCIIEPUMEHT (PEaIbHbIM U MBICIIEHHBIN).
TEMATHUYECKOE INTAHUPOBAHUE

8 KVIACC



Ne || HaumeHoBaHUE pa3AeiioB U KonuuecTBo yacos ‘ DnexTpoHHBIE (ITUPPOBLIC)
/T TEM MPOTPaMMBI Beero || Konrpos |[TIpaktiye 00pazoBaTebHBIE PECYPCHI
bHBIC CKHe
paboThl | paboTHI
Pa3nen 1. [lepBoHayanbHble XUHMHUYECKUE MOHATHS |
1.1||Xumus — BaxkHast 00J1aCTh 5 2 bu6nmmoreka [IOK
€CTCCTBO3HAHMS U https://m.edsoo.ru/7f41837c
MIPAKTUYECKON JeSITeIbHOCTU
YeloBeKa
1.2||BemiecTBa 1 XMMUYECKHUE 15 1 bu6nuoreka [IOK
peakiun https://m.edsoo.ru/7f41837¢c
‘I/ITOFO 0 pazaeny H 20 H ‘

‘Pamen 2. BaxkHele npeacTaBuTe M HEOPraHMYeCKMX BelecTB

2.1|Bo3nyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK
00 okcuaax https://m.edsoo.ru/7f41837c
2.2||Bonopon.Ilonsarue o 8 1 bu6nmorexa [IOK
KHCJIOTaX M COJISAX https://m.edsoo.ru/7f41837c
2.3||Bona. PactBopsr. [TonsiTre 5 1 1 bubnuorexa [HOK
00 OCHOBaHUSX https://m.edsoo.ru/7f41837c
2.4||OcHOBHBIE KJIACCHI 11 1 1 bubnnoreka IIOK
HEOPraHMYECKUX https://m.edsoo.ru/7f41837c
COEAMHEHHI
Wroro mo paszneny H 30 H ‘

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucreMa XuMHYECKUX 31eMeHTOB /1.
N. MenaeneeBa. CTpoeHue aToMoB. XUMHYECKasl CBsI3b. OKUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIIUN

3.1|ITepuonnyeckuii 3aK0H U 7 bu6nuoreka [IOK
[Meproanveckas cucrema https://m.edsoo.ru/7f41837c
XUMHAYECKHUX 3JIeMEeHTOB [1.
N. MenneneeBa. Ctpoenue
aTroma
3.2 || Xumuueckas CBS3b. 8 1 bu6nuoreka [IOK
OKHUCITUTENLHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIC
peakuu
Wtoro no pazneny 15 bubnmnorexka [HOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOI'PAMME

9 KVIACC
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Ne || HaumeHoBaHuMe pa3nenos KonnuecTBo yacos ‘ DNEeKTPOHHBIE
n/m| W TeM NpOrpamMMbl Beero || Kontpounsh || [TpakTnuec (madposrre)
pIc PabOTHI ||KHE paboThI obpasoBatesbHbIe
pecypcesl
‘Pamen 1. BemecTBO 1 XUMHYeCKHE PeaKINH
1.1|IToBTOpEeHue n 5 1 bubmuorexa [JOK
yriryOJieHre 3HaHUH https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3JIeIOB 6
Kypca 8 kiacca
1.2||OcHoBHBIE 4 bubnuoreka [JOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a63
XUMHAYECKHUX PeaKIii 6
1.3||DnexTponuTrueckas 8 1 1 bubmuorexa [JOK
JTCCOIIHAITHUS. https://m.edsoo.ru/7f41a63
XUMHUUECKUE PEAKINH B 6
pacTBopax
‘I/ITOFO 0 paszeny H 17 H
‘Pa3)1e.11 2. HemeTa/uibl M HX COeIHHEHHS
2.1||O0mas xapakTepucTuKa 4 1 bubnmnoreka [JOK
XUMHAYECKHX 3JICMCHTOB https://m.edsoo.ru/7f41a63
VIIA-rpynnsl. I'anorenst 6
2.2||O0mas xapakTepucTuKa 6 bubnmnoreka [JOK
XUMHUYECKHUX 3JICMCHTOB https://m.edsoo.ru/7f41a63
VIA-rpynnel. Cepa u eé 6
COCMHEHUS
2.3||O0bmas xapakTepucTUKa 7 1 bubnuorexa [JOK
XUMHAYECKHMX 3JICMEHTOB https://m.edsoo.ru/7f41a63
VA-rpynmsl. A3oT, 6
dbocdop 1 Ux coeqMHEHUS
2.4\ 0O0mas xapaKTeprcTuKa 8 1 2 bubnnoreka [HOK
XUMHUYECKHX 3JICMCHTOB https://m.edsoo.ru/7f41a63
IVA-rpymmet. Yriepon u 6
KPEMHHI U UX
COCIMHEHUS
‘I/ITOFO 0 paseny H 25 H
‘Pa3)1e.11 3. Mera/uibl M HX COeIHHEHHUS
3.1||O0mme cBoiicTBa 4 bu6nmorexa [IOK
METaJIIOB https://m.edsoo.ru/7f41a63
6
3.2||BaxkHeiimme MeTauibl 1 16 1 2 bubmuorexa [JOK
UX COCTUHEHUS https://m.edsoo.ru/7f41a63
6
‘I/IToro 0 pa3jeny H 20 H

‘Pa:;z[en 4. XumMus ¥ OKpy:Kaomas cpeaa

4.1

BemectBa n marepuasl B
KU3HU YEJIOBEKA

3

but6mmoreka [IOK
https://m.edsoo.ru/7f41a63

6
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Ne || HaumeHoBaHuMe pa3nenos ‘ KonnuecTBo yacos ‘ DNEeKTPOHHBIE
n/m| W TeM NpOrpamMMbl Beero || Kontpounsh || [TpakTnuec (madposrre)
pIc PabOTHI ||KHE paboThI obpasoBatesbHbIe
pecypcbl
Uroro no pazneny H 3 H ‘
PezepBHOE Bpemst 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 [TPOTPAMME
IMNOYPOUYHOE INIJTAHUPOBAHHUE
8 KJIACC
Ne Tema ypoka KommmuectBo wacos ‘ Hata || OnexTpoHHBI
n/m Beero || Konrpors |[[paxtuue | 13Y9eHUS || € tupposbe
HbIE CKHe oOpa3zoBaten
paboTsl || paboThl bHBIC
pecypcsl
1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1 bubanoreka
yejgoBeka. Tena u BelecTBa LHOK
https://m.eds
00.ru/ff0d21
Oc
2 [TonsTHE O METOAAX MO3HAHUS B XUMUHU 1 bubnuoteka
L[HOK
https://m.eds
00.ru/ff0d22
Te
3 [TpakTrueckas padota Ne 1 «IIpaBuna 1 bubnuoreka
paboThl B 1a00paTOPUU U IPUEMBI L[HOK
obparreHus ¢ 1abopaTOPHBIM https://m.eds
000pyIOBaHUEM 00.ru/ff0d23
dc
4 Uuctele BemecTBa u cMecu. CrocoObl 1 bubnnoreka
pa3aeneHus cMecen [HOK
https://m.eds
00.ru/ff0d26¢c
a
5 [Tpaktuyeckas pabora Ne 2 «Pa3nenenune | 1 bubnuoreka
cMecel (Ha mpuUMepe OYUCTKU [HOK
TIOBAPCHHOM COJIN )» https://m.eds
00.ru/ff0d28c
8
6  ||ATOMBI U MOJIEKYJIBI 1 bubnmoreka
LHOK
https://m.eds
00.ru/ff0d2a6
C
7 XHUMHUYECKUE DJIEMEHTHI. 3HAKU 1 bubnuoTeka
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB LHOK
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/11

Tema ypoxka

KonnuectBO yacoB

Bceero || KonTpouns || [Ipaktrue
HbIE CKHe
pabotbl || paboThI

[ara
W3y4YEHUS

DNEKTPOHHBI

e udpoBsIe

oOpa3zoBaren
bHBIC

pecypcsl

https://m.eds
00.ru/ff0d2be
8

IIpocTble U CIIOXKHBIE BELIECTBA

bubanoreka
[IOK
https://m.eds
00.ru/ff0d2a6
c

ATOMHO-MOJIEKYJISIPHOE YUYEHUE

bubnuoreka
LIOK
https://m.eds
oo.ru/ff0d2d
50

10

3aKOH ITOCTOSIHCTBA COCTaBa BEUIECTB.
Xumuaeckast popmyna. BaneHTHOCTD
aTOMOB XMMHMUYECKHX JIEMEHTOB

bubnuoreka
LIOK
https://m.eds
00.ru/ff0d2ea
e

11

OTtHocuTeIbHAs aTOMHAs Macca.
OTtHocuTenbHasE MOJIEKYJIIpHasl Macca

bubnuoreka
LIOK
https://m.eds
00.ru/ff0d32
3c

12

MaccoBast 1011 XMMHUYECKOro dJIEMEHTa
B COCTUHEHUH

bubnuoreka
LIOK
https://m.eds
00.ru/ff0d35
Oc

13

KonngectBo BemecTBa. Moib.
MounspHas macca

bubnuoreka
LHOK
https://m.eds
00.ru/ff0d52
30

14

®usnyecKkue 1 XUMUYECKHUE SIBJICHUS.
XUMHUUECKask peaKLus

bubnuoreka
LHOK
https://m.eds
00.ru/ffod37f
a

15

IIpu3Haky ¥ ycnoBuUsl MPOTEKAHUS
XUMUYECKUX PEaKLUn

bubnuoreka
LHOK
https://m.eds
00.ru/ff0d3al

6
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Ne Tema ypoxka KonunuecTBo yacos ‘ Hara || DneKTpOHHBI
n/m Beero || Konrpors |[[paxtuue || 13YIeHUS || € tubpoBEIe
HbIE CKHe oOpa3zoBaren
paboTsl | paGoTHI HHBIC
pecypcsl
16 ||3akoH coXpaHEHHs MaCCHI BEIIECTB. 1 bubnmnoreka
XUMHUYECKUE YpaBHEHUS [HOK
https://m.eds
00.ru/ffod3b
88
17 ||BpIUHMCICHHS KOJIMYCCTBA, MACCHI 1 bubnuorexa
BEILIECTBA 10 YPABHEHUSIM XUMHYECKHUX LHOK
peakiuii https://m.eds
00.ru/ff0d57
08
18 |[Kmaccudukanus XUMHUYIECKUX PEaKIIHi 1 bubnuoreka
(coenMHEHUs, PA3I0KEHUS, 3aMEIICHHS, LHOK
oOMeHa) https://m.eds
00.ru/ff0d3f3
4
19 |M. B. JlomoHOCOB — yu&HBIii- 1 bubnnoreka
sHIMKIoneaucT. O000eHHE U LHOK
CHCTEMATU3ALMS 3HAHUN https://m.eds
00.ru/ff0d40c
4
20 ||[KoutpomnbHas padota Nel mo teme 1 1 bubnnoreka
«BelecTBa 1 XUMHYECKHUE PEAKIIAM LHOK
https://m.eds
00.ru/ff0d42
90
21 |Bo3xyx — cmech razoB. CoctaB Bo3ayxa.|| 1 bubnuoreka
Kucnopon — aneMeHT u npoctoe [HOK
BeniecTBo. O30H https://m.eds
o0o.ru/ff0d44
8e
22 ||®usnueckre U XUMUYECKUE CBOWCTBA 1 bubnuoteka
KHCIIOpOo/ia (peaKkIuy OKUCIICHUS, L[HOK
ropenue). [TousTre 00 okcuaax https://m.eds
00.ru/ff0d46
14
23 ||CiocoObI OTyYeHUS KUCIOPOa B 1 bubnmoreka
nabopaTopuu U MPOMBIIUIEHHOCTH. LIOK
[IpumeHeHHe KUCI0poIa https://m.eds
00.ru/ff0d49
7a
24 |TeroBoii a3 (ekT XuMUUECKoi peaknnu,|| 1 bubnuoreka
MOHSITUE O TEPMOXHUMHUYECKOM LHOK
YpaBHEHUH, 3K30- U SHJOTCPMHUUCCKUX https://m.eds
PEaKIUIX
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https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

/11

Tema ypoxka

KonnuectBO yacoB

Bcero || KonTpouib
HBIE

paboThI

[IpakTuue
CKHE
paboThI

[ara
W3y4YEHUS

DNEKTPOHHBI

e udpoBsIe

oOpa3zoBaren
bHBIC

pecypcsl

00.ru/ff0d47
90

25

TorumBo (HedTh, yroiab U METaH).
3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro
NPE0TBPALICHHS

bubnuoreka
LIOK
https://m.eds
00.ru/ff0d4c4
a

26

[TpakTuyeckas padora Ne 3 o Teme
«[lony4yenue u coOupanue KHUCI0poaa,
W3YyYEHUE ETO CBOMCTBY

bubanoreka
[IOK
https://m.eds
0o.ru/ff0d4ae
2

27

Boxopoa — aieMeHT u mpocToe
BemiecTBo. Haxoxxaenue B npupose

bubnuoreka
LHOK
https://m.eds
0o.ru/ff0d4d
do

28

duznueckre 1 XUMUYECKHE CBOMCTBA
Bojiopoa. [Ipumenenue Bogopoaa

bubnuoreka
LHOK
https://m.eds
0o.ru/ff0d4d
do

29

ITousaTre 0 KUCIOTaX U COJIAX

bubnuoreka
LHOK
https://m.eds
00.ru/ff0d50
d2

30

Crioco0bI nostyueHust BOA0Poia B
naboparopun

bubnuoreka
LIOK
https://m.eds
0o.ru/ff0d4d
do

31

[TpakTuyeckas padora Ne 4 o Teme
«Ilonmydenne u coOupaHue BoI0po/a,
WU3yYEHUE €ETO CBOWCTB)

bubnuoreka
LIOK
https://m.eds
00.ru/ff0d4f4
2

32

ModnsipHblii 00BEM ra30B. 3aKOH
ABoraapo

Bbubnuoreka
LHOK

https://m.eds
00.ru/ff0d54

2e



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

Ne Tema ypoka KonunuecTBo uacos ‘ Hata || DnexTpoHHBI
n/m Beero || Konrpors |[[paxtuue || 13YIeHUS || € tubpoBEIe
HbIE CKHe oOpa3zoBaren
paboTel || paboThI bHBIC
pecypcsl
33 |[Beruucienus o0béMa, KOIHYECTBA 1 bubnuorexa
BEIIIECTBA ra3a Mo €ro u3BECTHOMY [HOK
KOJIMYECTBY BEIICCTBA WM 00BEMY https://m.eds
00.ru/ff0d55a
0
34 |Beruucienus 00EMOB ra3oB 1o 1 bubnnoreka
YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA LHOK
00BEMHBIX OTHOIICHUMN Ta30B https://m.eds
00.ru/ff0d57
08
35 ||[Dusuyeckue U XUMUYECKUE CBOWCTBA 1 bubnuoreka
BOJIBI LHOK
https://m.eds
00.ru/ff0d58
7a
36 ||CocraB ocHoBanuii. [Tonstue 00 1 bubnuoreka
WHIUKATOpax LHOK
https://m.eds
00.ru/ff0d59e
2
37 ||Bona xak pactBoputenb. Haceimennbie || 1 bubanoreka
HEHACBIIICHHBIE PAaCTBOPHI. MaccoBas LHOK
J10JIS1 BELIECTBA B PACTBOPE https://m.eds
00.ru/ffod5b
40
38 |[IpakTuueckas pabora Ne 5 o Teme 1 1 bubnuoreka
«IIpuroroBiieHue pacTBOpOB C [HOK
OTIpeIeIEHHOM MaCCOBOM J0e https://m.eds
PacTBOPEHHOTO BEIIECTBAY 0o.ru/ffod5eb
a
39 |[KontpombsHas pabota Ne2 o Teme 1 1 bubnmoreka
«Kucnopoz. Bogopox. Bona» L[HOK
https://m.eds
00.ru/ff0d63
42
40 ||Okcuasl: cocTaB, KiacCUPUKAIINS, 1 bubnnoreka
HOMEHKJIaTypa LHOK
https://m.eds
00.ru/ff0d66
4e
41 |[lomyuyeHue U XUMHYECKHE CBOMCTBA 1 bubnuoreka
KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX LHOK
OKCH/IOB https://m.eds



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

/11

Tema ypoxka

KonnuectBO yacoB

Bcero

Kontpous
HBIC
paboThI

[IpakTuue
CKHE
paboThI

[ara
W3y4YEHUS

DNEKTPOHHBI

e udpoBsIe

oOpa3zoBaren
bHBIC

pecypcsl

00.ru/ff0d66
de

42

OcHoBaHus: cOCTaB, Ki1accupuxams,
HOMEHKJIaTypa

bubnuoreka
LIOK
https://m.eds
00.ru/ff0d67c
a

43

[TonydyeHnne 1 XuMHYECKHE CBOMCTBA
OCHOBaHUM

bubanoreka
LHOK
https://m.eds
0o.ru/ff0d67¢c
a

44

Kucnotsl: coctaB, knaccudukanus,
HOMEHKJIaTypa

bubnuoreka
LHOK
https://m.eds
oo.ru/ffOdfee
2

45

[TonydyeHnne 1 XuMHUYECKHE CBOMCTBA
KHUCJIOT

bubnuoreka
LHOK
https://m.eds
oo.ru/ffOdfee
2

46

Conu (cpeanue): HOMEHKIIATypa,
CIIOCOOBI MOMYYEHUS, XUMUYECKHE
CBOICTBA

bubanoreka
LHOK
https://m.eds
00.ru/00ad94
74

47

[Tpaktuyeckas padora Ne 6. Perenue
AKCIIEPUMEHTAJIbHBIX 33/a4 10 TeEME
«OCHOBHBIE KJIACCHl HEOPraHUYECKHUX
COCTUHEHUIN)

bubnuoreka
LIOK
https://m.eds
00.ru/00ad9b
7c

48

I'enernueckas cBsA3b MEXKIY KilacCaMHU
HEOPraHWYECKUX COCIUHEHUI

bubnuoreka
LIOK
https://m.eds
00.ru/00ad9a
50

49

O00011eHUE U CUCTEMATU3ALNS 3HAHUM

Bbubnuoreka
LHOK
https://m.eds
00.ru/00ad9c
b2



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Ne Tema ypoka KonunuecTBo uacos ‘ Hata || DnexTpoHHBI
n/m Beero || Konrpors |[[paxtuue || 13YIeHUS || € tubpoBEIe
HbIE CKHe oOpa3zoBaren
paboThl || paboThHI bHBIC
pecypcsl
50 ||[KouTpombHas padora Ne3 mo teme 1 1 bubnmnoreka
"OCHOBHBIE KJIACChl HECOPTaHUYECKUX [HOK
coenuHeHuin" https://m.eds
00.ru/00ad9%
la
51 |[[lepBbie mOMBITKH KJIACCU(PUKALIUT 1 bubnmoreka
XHUMHUYECKHX dJIeMeHTOB. IloHsATHE O LHOK
rpyIax CXOAHBIX AJIEMEHTOB https://m.eds
00.ru/00adoff
a
52 |[lepuonnveckuii 3aKOH U 1 bubnuoreka
[lepuoanueckas cucTeMa XUMHYECKUX LHOK
anementoB Jl. 1. Menneneena https://m.eds
00.ru/00ada5
2C
53 |[[lepuonpl, rpynmbl, HOATPYIIIBI 1 bubnuoreka
LHOK
https://m.eds
00.ru/00ada5
2c
54  ||[Ctpoenue aromoB. CocTaB aTOMHBIX 1 bubnuoreka
saaep. N3oTomsl [HOK
https://m.eds
00.ru/00ada3
42
55 ||[CTpoeHue 3MeKTPOHHBIX 000I0UEK 1 bubnnoreka
aToMOB 371eMeHTOB [leproanueckoi LHOK
cucremsl JI. 1. MenneneeBa https://m.eds
00.ru/00ada6
bc
56 |[XapakrepucTthka XUMHUYIecKoro nemenrtal 1 bubnuoteka
I10 €70 NoJI0KeHUIO B [Iepnoanueckoii L[HOK
cucreme JI. . Menaeneera https://m.eds
00.ru/00ada8
24
57 |3nauenwue [lepuogmveckoro 3akoHa st 1 bubnuoreka
pa3BUTUS HAayKH U npakTuku. J. 1. LHOK
MeneneeB — yu€Hblii, iearor u https://m.eds
rpaXkJaHUH 00.ru/00ada9
6e
58 ||[DMeKTpoOTPHUIATETLHOCTh ATOMOB 1 bubnuoTeka
XUMHUYECKHUX DIIEMEHTOB LHOK
https://m.eds



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

/11

Tema ypoxka

KonnuectBO yacoB

Bcero || KonTpomns
HbIE

paboThI

[IpakTuue
CKHE
paboThI

[ara
W3y4YEHUS

DNEKTPOHHBI

e udpoBsIe

oOpa3zoBaren
bHBIC

pecypcsl

00.ru/00adaa
b8

59

Honnas xuMmudeckas CBI3b

bubnuoreka
LIOK
https://m.eds
00.ru/00adac
34

60

KopanenTtHas MMoJIsApHasd XUMUYICCKast
CBA3b

bubanoreka
LHOK
https://m.eds
00.ru/00adaa
b8

61

KopanenTHas HCIIOJIAAPpHAaAd XUMHUYCCKasd
CBA3b

bubnuoreka
LHOK
https://m.eds
00.ru/00adaa
b9

62

CrerneHp OKHUCICHUSI

bubnuoreka
LHOK
https://m.eds
00.ru/00adae
28

63

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peaxuu

bubnuoreka
LHOK
https://m.eds
00.ru/00adb0
76

64

OKHCIUTEIN U BOCCTAHOBUTEIIN

bubnuoreka
LIOK
https://m.eds
00.ru/00adb0
76

65

KonrtponsHas pabota Ne4 o treme
«Ctpoenue aroma. XUMHUYECKasl CBA3b

bubnuoreka
LIOK
https://m.eds
00.ru/00adb4
86

66

PesepBHbIit ypok. O600IIeHHE U
crucTeMaTu3alus 3HaHUI

Bbubnuoreka
LHOK
https://m.eds
00.ru/00adb3
3c

67

PesepBHbIil ypok. O0001IeHHE H

cHCTeMaTHU3alus 3HaHU!

buoOmmoreka

[TOK



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

pU3HaKaM

Ne Tema ypoka KonunuecTBo uacos ‘ Hata || DnexTpoHHBI
n/m Beero || Konrpors |[[paxtuue || 13YIeHUS || € tubpoBEIe
HbIE CKHe oOpa3zoBaren
paboThl || paboThHI bHBIC
pecypcsl
https://m.eds
00.ru/00ad9c
b2
68 ||Pe3epBHbIil ypok. O000IICHHE U 1 bubnnoreka
CHCTEMAaTU3alusl 3HaHUH LHOK
https://m.eds
00.ru/ff0d61c
6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOTPAMME
9 KUIACC
Ne Tema ypoka KommuectBo wacos ‘ Hata || DneKTpOHHBI
n/m Bceero||[KonTponsusie||[Ipaktuueckue|| H13YICHI || € midposbie
padoThI paboThI obpasosarern
bHBIC
pecypchl
1 Ilepnonnueckuil 3aK0H. 1 bubmmoteka
[lepuoauueckas cucrema 1HOK
XUMHYCCKHX 351eMeHToB J1. 1. https://m.eds
Memneneena 00.ru/00adb5
9
2 3aKOHOMEPHOCTH B U3MEHEHUH 1 bubmmoreka
CBOMCTB XMMHUYECKHUX JJIEMEHTOB 1HOK
HEePBBIX TPEX MEPUOIOB https://m.eds
00.ru/00adh6
b6
3  |Knaccudukanus u HomeHkiarypa| 1 bubnuotexa
HEOPraHWYECKHUX BEIECTB LHOK
https://m.eds
00.ru/00adb7
e2
4 Buabl XUMHUYECKON CBSI3U U THUIIBI 1 bubnuoreka
KPUCTATTMYECKUX PEIIETOK LHOK
https://m.eds
00.ru/00adba
c6
5  |[Kourtpomabnas padora Nel mo 1 1
teme «[loBTOpeHne u yriayoieHue
3HaHWI OCHOBHBIX Pa3fesioB
Kypca 8 kiacca»
6 Knaccudukanmst XxumMuaeckux 1 bubnuoteka
peakLuii 10 pa3IudHbIM LIOK

https://m.eds



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

Ne Tema ypoka KonuuecTBo uacoB ‘ Hata || DneKTpOHHBI
n/m Beerol|[Kontponbhbie|[[Ipaxtrueckue| H3Y4eHus || e mudbpossre
padoThI padoTHI obpasosarten
bHBIC
pecypchl
00.ru/00adbc
b0
7 [TonsiTHe 0 CKOpOCTH 1 bubnuoteka
xumuueckoi peakuuu. [lonstue o LLIOK
TOMOTCHHBIX U T€TEPOreHHBIX https://m.eds
peaKIusx 00.ru/00adbe
9a
8 [ToHsiTHE O XUMHUUYECKOM 1 bubnnoreka
paBHOBecHU. DAKTOPHI, HOK
BJIMSIIONINE Ha CKOPOCTh https://m.eds
XUMHYECKON pEaKIuy U 00.ru/00adc?2
MOJIOKEHUE XUMHYECKOTO 8c
paBHOBECHSI
9 OKHCIUTENBHO- 1 bubnnoreka
BOCCTAHOBUTEIIbHBIE PEAKLIUU LLOK
https://m.eds
0o.ru/00adca
de
10 | Teopus 2JIEKTPOIUTHICCKOM 1 bubnuoreka
nucconnanuy. CUIbHBIC U LIOK
ci1a0bIe 2JIEKTPOIUTHI https://m.eds
00.ru/00adcd
68
11 |MonHble ypaBHEHMS peakIUi 1 bubnuotexa
LHOK
https://m.eds
00.ru/00add4
48
12 | Xumudeckue CBOHMCTBA KUCIOT U 1 bubnuoTteka
OCHOBaHMI B CBETE 1HOK
npeICTaBlICHUN 00 https://m.eds
AIEKTPOIUTUIECKON 00.ru/00add5
IIACCOLIMAIAN ds
13 | Xumudeckue CBOHCTBA COJICH B 1 bubnuoTteka
CBETE MpeACTaBIeHUN 00 LHOK
9JIEKTPOTUTUIECKOM https://m.eds
JTUCCOLIUAITUT 00.ru/00add8
b2
14 |IlonsiTue o ruaposn3e coyen 1 bubnuoreka
LIOK
https://m.eds
00.ru/00add9

d4



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

Ne Tema ypoka KonuuecTBo uacoB ‘ Hata || DneKTpOHHBI
n/m Beerol|[Kontponbhbie|[[Ipaxtrueckue| H3Y4eHus || e mudbpossre
padoThI padoTHI obpasosarten
bHBIE
pecypchl
15 ||OGo0mmenue u cucreMaTH3aus 1 bubnmoteka
3HaHUHI HOK
https://m.eds
00.ru/00addd
12
16 |IIpaxTuueckas padora Ne 1. 1 1 bubnmoteka
«Pemenne sKcrepuMeHTaIbHbIX [HOK
3a1au» https://m.eds
00.ru/00addb
fa
17 |[KonTponbHas pabota Ne2 mo 1 1 bubmmoreka
TeMe «DJEKTPOIIUTUYECKAs LHOK
nucconranns. XuMUUECKHUE https://m.eds
peaKIMK B pacTBOPAx» 00.ru/00adde
c0
18 ||O6mas xapakTepucTuka 1 bubnuoreka
rajgoreHoB. XUMHYECKHE 1HOK
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.eds
00.ru/00addf
e2
19 | XmopoBogopox. ConsiHas 1 bubnuoreka
KHCJIOTa, XMMHUYECKHE CBOMCTBA, 1HOK
HOJTyYeHHE, TPUMEHEHHUE https://m.eds
00.ru/00adel
04
20 |[IIpaktuueckas pabota Ne 2 o 1 1 bubnuotexa
teme «llonmydyenue consHoi LHOK
KHCJIOTHI, H3y4YCHHUE €€ CBOWCTB https://m.eds
00.ru/00ade3
48
21 |[BerumcneHHs 1Mo ypaBHEHHSIM 1 bubnuoreka
XUMUYECKUX PEaKUUid, €CIU OJUH 1HOK
U3 PEarcHTOB JlaH B U30bITKE https://m.eds
00.ru/00ade4
88
22 ||OO0mias xapaKkTepuCTHKA 1 bubnuoreka
251eMeHTOB VIA-Tpynbl LLOK
https://m.eds
00.ru/00ade6
4a
23 ||AmtoTporHbIe MOTU(MUKAIIH 1 bubnuoreka
cepbl. Haxoxienue cepsl u €€ LHOK
COEJIMHEHUH B IPHUPO/IE. https://m.eds

XUMHUUYECKUE CBOWCTBA CEPBI



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

Ne Tema ypoxka KonnuecTBo yacos ‘ Hara || DyeKTpoHHBI
n/m Beerol|[Kontponbhbie|[[Ipaxtrueckue| H3Y4eHus || e mudbpossre
padoThI padoTHI obpasosarten
bHBIC
pecypchl
00.ru/00ade6
4a
24  ||CepoBo1OpOJ, CTPOCHUE, 1 bubnuoteka
¢du3nveckre 1 XUMHYECKHIE LLIOK
CBOMCTBa https://m.eds
00.ru/00ade8
02
25 ||Oxcunsl cepbl. CepHast KACIIOTA, 1 bubnuoteka
(bu3HYEeCKre U XUMHUIECCKHE HOK
CBOMCTBA, IPUMEHEHUE https://m.eds
00.ru/00adea
28
26 |[XuMHYecKHe peaklny, JeKalnue 1 bubnnoreka
B OCHOBE IIPOMBIIIJIEHHOTO LHOK
CIoco0a MoJIyYeHUsI CEPHOM https://m.eds
KHCJIOTHI. XUMHUYECKOE 00.ru/00adec
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl 8a
COCIIMHEHUSIMU CEPbI
27 ||BerunciieHre MaccoBOU I0JIU 1 bubianoreka
BBIX0/1a IIPOJIYKTa PEAKLIUH LHIOK
https://m.eds
00.ru/00adec
8a
28 ||OOmias xapakTepucTHKa 1 bubnuotexa
aneMeHToB VA-rpynmsl. A30T, LHOK
pacmpocTpaHeHHUE B PUPOJIE, https://m.eds
bu3ryecKre 1 XUMUYECKHE 00.ru/00adee
CBOMCTBa a6
29 ||AmMuak, ero puzmdecKue u 1 bubnuoreka
XHUMUYECKHE CBOMCTBA, 1HOK
NOJTyYeHHE ¥ TPUMCHEHHE https://m.eds
00.ru/00adfo
04
30 |[Ipaktuyeckas pabora Ne 3 o 1 1 bubnmnoreka
teme «[loyyenne ammuaka, 1HOK
U3yYCHUE €r0 CBOWCTBY https://m.eds
00.ru/00adf1
80
31 |A3oTHas kucnora, e€¢ puzndeckne| 1 bubnuoreka
1 XUMHUYECKHE CBOMCTBA 1HOK
https://m.eds
00.ru/00adf3

06



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

Ne Tema ypoka KonuuecTBo uacoB ‘ Hata || DneKTpOHHBI
n/m Beerol|[Kontponbhbie|[[Ipaxtrueckue| H3Y4eHus || e mudbpossre
padoThI padoTHI obpasosarten
bHBIC
pecypchl
32 |Hcnonb30BaHUE HUTPATOB U 1 bubnmoteka
coJie aMMOHHS B KQUECTBE HOK
MHHEPAIBHBIX YI00pEHHIA. https://m.eds
XHUMHYECKOE 3arps3HEHNE 00.ru/00adf5
OKPY>KaIOIIEeH Cpeibl 18
COCIMHEHUSIMH a30Ta
33 ||[@ochop. Oxcun pochopa (V) u 1 bubnuoteka
docdopnas kucnora, pusndeckue LHOK
U XUMHYECKUE CBOMCTBA, https://m.eds
HOJTy4eHHE 00.ru/00adf6
8a
34 |Hcnonp3oBanue pocdaros B 1 bubnoreka
KAa4eCTBE MUHEPAIIBHBIX LHOK
y1oOpeHui. 3arpsi3HeHHe https://m.eds
HPUPOHOM cpebl pocdaramu 00.ru/00adfc
20
35 ||Yruepon, pacpocTpaHEeHUE B 1 bubnnoreka
npupoje, Gu3zndecKue u LHOK
XUMHYCCKHE CBOMCTBA https://m.eds
00.ru/00adfd
9c
36 ||Okcuup! yriepoja, ux 1 bubnnoreka
buznyecKkue 1 XUMUYECKHEe LHOK
CBOWCTBA. DKOJOTHUYECKHUE https://m.eds
po0OJIeMbl, CBSI3aHHBIE C OKCHJIOM 00.ru/00adfe
yriepoza (IV) be
37 |[YrompHas KHCTIOTa U €€ CONn 1 bubnuoreka
LHOK
https://m.eds
00.ru/00ae00
6
38 |IIpaktuueckas padora Ne 4 o 1 1 bubnuorexa
teMme "[lonydyeHue yriekucnoro LHOK
ra3a. KauecTBeHHast peakius Ha https://m.eds
KapOoHaT-UOH" 00.ru/00ae02
/e
39 |[IlepBoHayanbHBIC MOHATHS 00 1 bubnuotexa
OpPraHNYECKHX BEIECTBAX KaK O LHOK
COEIMHEHUSIX YTIepoaa https://m.eds
00.ru/00ae05
4e
40 ||KpemHuii u ero coeAMHEHUS 1 bubnuotexa
LHOK

https://m.eds



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

Ne Tema ypoxka KonnuecTBo yacos ‘ Hara || DyeKTpoHHBI
n/m Beerol|[Kontponbhbie|[[Ipaxtrueckue| H3Y4eHus || e mudbpossre
padoThI padoTHI obpasosarten
bHBIE
pecypchl
00.ru/00ae08
Oa
41 |[IpaxkTuueckas padota Ne 5. 1 1 bubnuoteka
Pelienne skciepuMEHTAIBHBIX LLIOK
3a7a4 1o teme «BaxHeimue https://m.eds
HEMETAJUIBI U MX COCJUHCHHS 00.ru/00ae0b
f2
42 |[KontpombHas padora Ne3 o 1 1 bubnuoteka
Teme «BakHeline HeMeTalabl 1 HOK
HUX COECIUHEHUSD) https://m.eds
00.ru/00ae0e
18
43 ||OOmiast xapakTepuCTUKA 1 bubnuorexa
XUMHUYECKHUX 3JIEMEHTOB — 1HOK
MeTauToB. MeTayuindeckast CBsA3b https://m.eds
U MeTaJUTnYecKas 00.ru/00ael0
KpHUCTaNTHIECKasl peréTKa. 3e
Ou3nyecKue CBOWCTBAa METAIIJIOB
44 || Xumuueckue cBoiicTBa MeTawioB.| 1 bubnnoreka
DNEKTPOXUMHUYECKUH psijg LHIOK
HAIPSOKEHUH METaJlIOB https://m.eds
00.ru/00aell
56
45  ||O0mue cnocoObl MOTYIeHHUS 1 bubnnoreka
MeTaioB. CriiaBel. BerauciaeHnus LHIOK
10 YPaBHEHUSAM XUMUYECKUX https://m.eds
peaKIuii, €CITU OJMH U3 00.ru/00aell
pEareHTOB COAECPKUT IPUMECH 56
46 |[loHATHE O KOPPO3UU METAILIIOB 1 bubnuoreka
LIOK
https://m.eds
00.ru/00ael2
78
47 ||[Llenounble MeTaLIBI 1 bubnuoTteka
LLIOK
https://m.eds
00.ru/00ae14
b2
48  ||Oxcuapl M THAPOKCUIBI HATPUS U 1 bubnnoreka
Kajus 1HOK
https://m.eds

00.ru/00ael4
b2



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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Tema ypoxka

KonnuectBO yacoB

Bcero

KoHntposnbnsie
paboThl

IIpakTrueckue
paboThI

[ara
M3y4YEHUS

DNEKTPOHHBI

€ upOoBBIC

oOpa3oBaten
bHBIC

pecypchl

49

[Ienouno3eMeabHbBIC METAIIBI —
KaIbIIMA U Mardui

bubmnnoreka
HOK
https://m.eds
00.ru/00ael5
e8

50

Baxneime coeIMHEHN
KaIbIIUs

bubmnnoreka
HOK
https://m.eds
00.ru/00ael5
e8

51

O00011IeHNE U CUCTEMATU3AIUS
3HAHUHI

52

YKEcTKOCTh BOIBI M CIIOCOOEI €8
YCTpaHEHHUS

bubmnoreka
1HOK
https://m.eds
00.ru/00ae18
86

53

[Tpaktuyeckas padora Ne 6 o
Teme "JKECTKOCTH BOIBI U
MeTO/Ibl €€ ycTpaHeHus"

bubmnoreka
1HOK
https://m.eds
00.ru/00aela
e8

54

AJTIOMAHUN

bubnunoreka
1HOK
https://m.eds
00.ru/00aelc
64

55

AmpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUAA

bubnuoreka
LHOK
https://m.eds
00.ru/00aelc
64

56

Kenezo

bubnuoreka
LHOK
https://m.eds
00.ru/00aeld
86

57

Oxcuibl, THIPOKCUIBI U COIH
wenesa (11) u sxenesa (111)

bubnuoreka
LHOK
https://m.eds
00.ru/00ae35
€6

58

O000111eHHE U CUCTEMATU3ALMS
3HAHUU



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

Ne Tema ypoxka KonnuecTBo yacos ‘ Hara || DyeKTpoHHBI
n/m Beerol|[Kontponbhbie|[[Ipaxtrueckue| H3Y4eHus || e mudbpossre
padoThI padoTHI obpasosarten
bHBIE
pecypcbl
59 |[[IpakTuueckas padorta No 7. 1 1 bubnnoreka
Pemnienune sxcnepuMeHTAIbHBIX HOK
3a1a4 110 TeMe «BakHelme https://m.eds
METAJUIbI U UX COCIUHECHUSD) 00.ru/00ae3d
e8
60 |[BrruncieHus no ypaBHECHHIM 1 bubnmoteka
XUMHYECKUX PEaKIUi, eClu OduH HOK
U3 PEAareHTOB JJaH B N30BITKE MU https://m.eds
COJICPXKUT IpUMeECH. Berancnenus 00.ru/00ael7
MacCOBOH JOJIH BBIXOJIa MIPOIYKTA 50
peaxkuu
61 ||O0600mEeHNEe U cCHUCTEMATA3 AN 1
3HAHUI
62 |KouTtponbHas pabota Ne4 mo 1 1
TeMme «BakHeWIme MeTamibl U UX
COCTUHEHUS
63 |[BemiecTBa u MaTepualibl B 1 bubianoreka
MMOBCETHEBHOM JKM3HU YeJIOBEKA 1HOK
https://m.eds
00.ru/00ae3f
50
64 |Xumuyeckoe 3arpsi3HCHHE 1 bubnoreka
OKpYKaroIei cpebl [HOK
https://m.eds
00.ru/00ae42
70
65 ||Posb xumuM B penieHun 1 bubnuoTteka
HKOJIOTHUECKUX MPOobIIeM LIOK
https://m.eds
00.ru/00ae42
70
66 ||PesepBHEI ypok. OO00IICHNE U 1 bubnmnoreka
CHCTeMaTHU3alus 3HaHUN 1HOK
https://m.eds
00.ru/00ae0d
Oa
67 ||PesepBHEIi ypok. O000IICHNE U 1 bubnuoTteka
cHCTeMaTHU3alus 3HaHU! 1HOK
https://m.eds
00.ru/00adb3
3c
68 ||PesepBHEI ypok. O000IICHNE U 1 bubnuoreka
cHCTeMaTHU3alus 3HaHU! 1HOK

https://m.eds



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

Ne Tema ypoka KonuuecTBo uacoB ‘ Hata || DneKTpOHHBI
n/m Boero|KoutpounbHbie|[[Ipaktnueckue|| A3YICHA || € LupoBIe
paboThI paboThI obpasoBarein
bHBIE
pecypcbl
00.ru/00ad9c
b2
OBLIEE KOJIMYECTBO HACOBIIO || 68 4 7
[TPO'PAMME

YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpnman @.I°., AkiimonepHoe obmiectBo «M3aaTenbeTBo
«IIpocBemenune»
* Xumus, 9 knacce/ Pymzutuc I'.E., ®enpaman @.I°., AknuonepHoe obmiecTBo «M31arenbeTBo

((HpOCBCH_IeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

TexHOI0rn4ecKne KapThl.

Harnsinaeie mocoOus 1o mpeaMery.
Marepuaisl 115 noarotoku K BITP.
[{u¢poBble cepBUCHI.

Coopnauku nocobuii o noaroroske k BIIP.
Pa3paboTku ypoKOB 1O TIpEIMETY.

Kaptouku ¢ 3amanusmu

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

https://resh.edu.ru Poccuiickast anekTpoHHas mkosna

https://uchebnik.mos.ru MockoBcKast 371eKTpOHHAs IIKOJIA

https://www.yaklass.ru IKnacc uudpooii odpazoBatenbHblii pecypc https://urok.lc.ru 1C:
Ypok

https://id.prosv.ru Meaunareka [IpocBemnieHust

®IrBHY «HCTUTYT cTpaTernm pa3sutna obpasoBaHUA»



