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IHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XMMHHM Ha YpOBHE OCHOBHOIO oOmIero oOpa3oBaHHMsI COCTaBjI€Ha Ha OCHOBE
TpeOoBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanwust, npeacraBieHHbx B @I'OC OO0, a takke Ha OCHOBE (QenepaibHON padodell MpOrpaMMBI
BOCIIUTAHUS M C Y4ETOM KOHIICTILIMU TMPENoJaBaHUsl yueOHOro mpeamera «XUMHUs» B 00pa30BaTEIbHBIX
opranmzanusax Poccuiickoit denepanun.

[IporpamMma mo xuMuM Ja€T MpEACTaBICHUE O IIEeNAX, oOmel cTpaTerun oOydeHUs, BOCIIUTAHUS U
pa3BUTHs OOy4aIOIMXCS CpPEACTBAMM Y4e€OHOro IMpeAMETa, YCTaHABIMBAET O00s3aTENIbHOE INPEAMETHOE
coJiepKaHue, MpelyCMaTpUBAET pacHpelie]ieHUe €ro Mo KiaccaM U CTPYKTYpUpOBaHUE IO paszzieliaM U
TéMaM [pOrpaMMbl IO XHMHH, ONPEAENseT KOJIMYECTBEHHbIE M KAaYeCTBEHHbIE XapaKTEPUCTHKU
COJIepKaHUsl, PEKOMEHJYEMYIO IOCIEAOBATEIbHOCTh M3YYEHUS XUMHUHM C YYETOM MEXKIPEAMETHBIX H
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHMKH Y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0yYaroluxcs,
OTIpe/IeNIsieT BO3MOXHOCTU MpeAMeTa s peanu3aluu TpeOOoBaHWIl K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa30BaTeNpHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs, a TaKke TpeOOBaHUU K
pe3ynbrataM oOydeHHs XUMHUHM Ha YPOBHE LieJieil M3yueHus MpeIMeTa U OCHOBHBIX BHUJOB Y4YeOHO-
[I03HABATEJIbHOM J1€ATEIbHOCTH 00YUaIOILIErocsi 0 OCBOCHUIO Y4eOHOT0 COACpHKAHMSL.

3HaHME XHUMHUU CIY>)KUT OCHOBOM i (OPMUPOBAHUS MHPOBO33PEHHS 0O0ydYarolierocs, ero
NPEJCTaBICHUA O MaTepUAIbHOM €IWHCTBE MHpA, BAXHYIO pOJb HUIpaloT (HopMUpyeMble XHMHUEH
MPEJICTABJICHHS O B3aMMOIPEBPAICHHUSIX YHEPTUU M 00 3BOJIIOIUH BEIIECTB B MPUPOJAE, O MyTAX PEIICHUS
I00ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUSL UETIOBEUYECTBA — CHIPHEBOM, SHEPTreTUUYECKOU, MUILEBOU M
9KOJIOTMYECKOM 0e30MmacHOCTH, MPobdIeM 3paBOOXPaHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pean3alui BO3MOKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMUPOBAHUS KYJIbTYpPhl TIHYHOCTH,
e€ o0mIel U GyHKIIMOHATHLHONW TPaMOTHOCTH;

BHOCHT BKJIaJl B QOPMHUPOBAHKE MBIIIJIEHUS U TBOPUECKHUX CIIOCOOHOCTEHN 00yJarommxcs, HaBbIKOB UX
CaMOCTOSITENIbHOW ~ Y4eOHOH  JIeSTeNbHOCTH, OJKCIEPUMEHTAIBHBIX W  HMCCIIEIOBATENbCKUX YMEHUH,
HEO0OXOUMBIX KaK B MOBCEAHEBHOM KM3HH, TaK U B IPO(ECCUOHATILHOM e TeIbHOCTH;

3HaKOMHT CO CNEUU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IJIsa Ha
€IMHCTBO MIPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAanioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH 00YYaIOILIHXCS;

croco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
NPUPOJIE, K YeTIOBEKY, BHOCHT CBOW BKJIa/l B OKOJIOTHUYECKOE 00pa30BaHNe 00yUYaIOIINXCS.

JlanHble HampaBieHHss B OOy4Y€HHU XHMHUU OOECHEeUMBAIOTCS CHEnUuUKON coiepx aHus y4eOHOTro
npeaMeTa, KOTOPBIA SBJSETCS MEeNarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKM XMMHU Ha
ONPEICIIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0Omero o0pa3oBaHHsi OPHEHTHPOBAaH Ha OCBOCHHE
00y4aroIMMUCS CUCTEMBI TIEPBOHAYANIBHBIX MOHSATUI XUMHH, OCHOB HEOPraHMYEeCKOH XUMUU U HEKOTOPBIX
OTJIETIbHBIX 3HAYMMBIX TTOHITHI OPraHNYEeCKON XUMUH.

CrtpykTypa coaep>kKaHusi IPOrpaMMbl 0 XUMHUHU c(OpMHpPOBaHA HA OCHOBE CUCTEMHOTr0 MOJIX0/a K €
nzydyeHuo. CozaepxaHue CKIAAbIBA€TCS M3 CUCTEMBbl NOHSATHUH O XMMHMYECKOM 3JIEMEHTE U BEILLECTBE U
CUCTEMBI MOHATHI 0 XUMHUYecKOol peakuuu. OO 3TU CUCTEMBI CTPYKTYpPHO OPraHU30BaHbI IO MPUHIUILY
II0CJIEZI0BATEIBHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKUX IIPEICTABICHUN Pa3HOrO YPOBHS:

- A@TOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHNS;

- Ilepunonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

- YYEHHMS O CTPOCHHMH aTOMa U XUMUYECKOH CBS3H;

- IIPEJICTaBICHU 00 ANEKTPOIIUTUIECKOM TUCCOLMAIIUY BEIIECTB B PACTBOPaXx.
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Teopernueckne 3HaHUSA PAcCMaTPUBAKOTCS HA OCHOBE HYMIIMPHUYECKU IOJYYEHHBIX M OCMBICICHHBIX
(akTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OAHOTO YPOBHA K JAPYTrOMY, BBIOJIHSSA (DYHKIIMU OOBSICHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHUS U BO3MOXHOCTEH NPAKTHUECKOrO MPUMEHEHHUS U TOIy4YEeHUS
U3y4aeMbIX BEILECTB.

OcBoeHHe MporpaMMbl MO XUMHUHU CHOCOOCTBYeT (OPMHUPOBAHUIO TMPEACTABICHUS O XUMHUYECKOU
COCTABJIAIOLIEN HAyYHOM KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOM NPUPOJbI, HIEHHOCTHOIO OTHOLIEHUS K
HAay4YHOMY 3HAHUIO U METOJIaM IMO3HaHUs B HayKe. M3yueHne XUMHUM MPOUCXOIUT C MPUBJICUECHUEM 3HAHUM
U3 paHee U3yUYCHHbIX Y4eOHBIX IpeameToB: «Okpyskaromuid Mup», «buomnorus. 5—7 knacce» u «Pusuka. 7
KJIaco».

[Tpu n3ydyeHuM XUMHM MPOUCXOIUT (POPMUPOBAHUE 3HAHUNA OCHOB XMMHUYECKOW HAyKH Kak OO0JIaCTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOW NEATEIbHOCTH YEJIOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOU KYJbTYpbI. 3aJjaua yueOHOro MmpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMUYECKUX 3HAHUH
— BaXHEHIMX (aKTOB, MOHATHUN, 3aKOHOB U TEOPETUYECKUX IMOJIOKEHUH, OCTYHNHBIX 0000IIeHni
MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B NPUOOIIEHWHM K HAyyHBIM METOJaM I[O3HAHUS NpHU
M3Y4YEHUU BEUIECTB U XMMHUUYECKUX peakuui, B (OpMUPOBAHUHU U PA3BUTUH IO3HABATEIbHBIX YMEHUI U UX
NPUMEHEHUH B Y4eOHO-IIO3HABATEJIIbHOW M y4eOHO-MCCIIe10BaTeIbCKON 1EATEIbHOCTH, OCBOGHUH IPABUI
0e30macHOTo OOpaIeHus C BEIIECTBAMHU B MIOBCETHEBHOM JKU3HMU.

[Ipu m3yueHUM XMMHMU Ha YpOBHE OCHOBHOro 0OmIero oOpa3oBaHUS Ba)KHOE 3HAYEHHE MPUOOpPEIH
TaKHe LeH, KaK:

- (QopMHpOBaHHE UHTEJUIEKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIbHOMY IPUHATHIO pELICHUH, CIIOCOOHOM ananTHpOBaThCS K OBICTPO
MEHSIOLUMCS YCIIOBHSIM JKU3HU;

- HalpaBJICHHOCTh OOYy4EHHUs Ha CUCTEMAaTHYeCKOoe MPUOOIIeHNnEe 00yJaromuXxcs K CaMOCTOSATeIbHON
MIO3HABATENIBHOM NIeATENbHOCTH, HAyYHbIM METOJaM IO3HaHHs, (HOPMUPYIOIIMM MOTHUBAIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;

- o0ecrieyeHHe yCIOBHH, CIIOCOOCTBYIOUIMX MPUOOPETEHHIO 00YYaIOIUMHUCS ONbITa pa3HO0Opa3HOU
NesITeIbHOCTH, TMO3HAHUS M CaMOIIO3HAHMSA, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIMH), MMEIOIINX
YHUBEPCAJILHOE 3HAUEHUE JIJIS1 Pa3INYHBIX BUJIOB AESTEIbHOCTH;

- ¢opmupoBaHue o0mel (QyHKIMOHANBHOM U €CTeCTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM YHUCIIE
YMEHUH OOBSICHATh U OLIEHUBATH SIBICHUS OKPY’KAIOIIETO0 MUPA, UCHOJb3Yys 3HAHUS U OMBIT, MMOJyUYEeHHbIE
IpU U3YYEHUU XHUMHUH, MPUMEHSATh UX MPHU PELIEHUH MpoOJeM B TMOBCEJHEBHOW >KM3HH U TPYIOBOM
JESITEIBHOCTH;

- (dopmupoBaHue y oOOyyarolUUXcs TIyMAaHUCTUYECKUX OTHOUICHHM, IOHHUMAaHMUS LIEHHOCTH
XMMUYECKUX 3HAHUM JUIs BBIPAOOTKH HKOJOTMYECKU IIE€JIecO00pa3HOro IMOBEJIEHHsI B ObITY W TPYJIOBOM
JESTEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/J0POBbS U OKPYIKAIOLIEH PUPOIHON CPEIBI;

- pa3BUTUE MOTHUBALIMU K O0YyUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHUsI OOIEYESIOBEYECKMX LEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mnpoduis u
HaNPaBJICHHOCTH JaJIbHEHIIEr0 O0yYCHHUS.

OO1u1ee yncIo YacoB, OTBEAEHHBIX IS M3YUEHHs XMMUU Ha YPOBHE OCHOBHOTO O0IEro 00pa3oBaHMsl,
coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heen0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).

COILEPKAHUE OBYYEHMUSA

8 KJIACC
IlepBoHa4Ya/IbHbIE XMMHYECKHE TOHATHUS
[Ipenmer xumuu. Pojb XMUMHM B JKM3HHM 4YeJIOBEKAa. XUMHS B CHUCTEME HayK. Tena W BellecTBa.
®du3nueckre CBOMCTBA BEUIECTB. Arperarnoe cocTosiHue BemecT. [loHsaTHe 0 MeTOAaX MO3HAHUS B XUMUH.
UucTtsie BemecTBa u cMecu. CriocoObl pa3iesieHus CMECE.
ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3ieMeHThl. CUMBOJIBI XMMHUYECKHX 31eMeHTOB. lIpocteie u
CJIO)KHBIEC BEIIECTBA. ATOMHO-MOJICKYJIIPHOE YUEHHE.



Xumuyeckas opmyna. BareHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeuiecTB. OTHocuTenbHas aromHas Macca. OTHOCHTENbHash MOJEKyJsipHas Macca. MaccoBas 101
XUMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3anMOCBsI3p KOJIMYECTBA, MacChl M 4HUCIA
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacu€Tsl mo hopMynaM XUMHYECKUX COSTUHEHHI.

dusznueckrue U XUMUYECKHE SIBJICHHUS. XUMHUYECKas peakius M e€ NMpu3HaKu. 3aKOH COXpaHEHUs
Macchl BemecTB. XuMHUYeckue ypaBHeHHs. Kiaccudukamuss XUMHYECKMX peakuui (CoenIuHEeHUs,
pas3ioKeHus, 3aMEeIeHNs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOU MOCYI0MH, mpaBuiamMu paboTsl B 1aboparopuu U npuémMamu oOpalieHus ¢
1abopaTopHBIM 000PYJIOBaHHEM, HU3yUEHUE U ONHCAaHUE (PU3UYECKHX CBOWCTB OOPA3I[0B HEOPTaHMYECKUX
BEIIECTB, HaOmoaeHne (U3NYeCKuX (TUIaBJICHHE BOCKA, TasHUE JIbJa, PAacTHpaHHE caxapa B CTYIIKE,
KUIIEHHEe M KOHJACHCAllMs BOJbI) M XHUMHUECKHX (TOpEHHE CBEYH, MpOKaIMBaHHE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHUCJIOTOH) sBICHWH, HAOIIOJEHWE W OMNKMCAHUE TPU3HAKOB TPOTEKAHUS
XUMHUYECKUX peakuui (pa3ioxeHHe caxapa, B3aHMOJCICTBHE CEpPHOM KHCIOTHI C XJIOpUAOM Oapus,
pasnoxxenue ruapokcuaa menu (1) nmpu marpeBanun, B3aumoieicTBHE xene3a ¢ pactBopom conu meau (11),
U3y4YeHHe CcrnocoOOB pa3[eleHus CMeceil: C TMOMOLIbI0 MarHuTa, (UIbTPOBaHUE, BbIMAPUBAHUE,
IUCTWIUIAIMS, Xpomarorpadus, NpoBeleHHE OYHMCTKHA MOBAPEHHOH coiM, HAONIOJEHHWE W ONHCAHUE
pe3yabTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOLIErO 3aKOH COXPAHEHUS MACChl, CO3/IaHHE MoJenen
MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Ba:xHeiinue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopoa — anemMeHT U npocTtoe BemecTBo. Haxoxnenue
KHCIIOpOJia B MpHpoe, (pusndeckre U XUMHUecKue cBoiicTBa (peakuuu ropenus). Okcuasl. [Ipumenenue
kucnopoa. CriocoObl OMyYeHUsT KHCIIOPO/ia B JIA0OPATOPUU U MPOMBIIIIIECHHOCTH. KpyroBopot Kuciopoaa
B nipupoe. O30H — aJIoTpornHas MoAU(UKAIHS KUCIOPOAa.

TeroBoit 3¢ ekT XUMUIECKO peakiy, TEPMOXUMHUYECKHE YPAaBHEHHS, IK30- U SHJOTEPMUYECKHE
peakuuu. TomiMBO: yroib U MeTaH. 3arps3HeHHE BO3yXa, YCUJICHHE MapHUKOBOTO 3 deKTa, pa3pylieHue
030HOBOTO CJIOS.

Bogopon — snemeHT M mpocroe BemlecTBO. HaxokaeHue Boaopoja B mIpupoje, (usmueckue u
XUMHYECKHUE CBOICTBA, IPUMEHEHHE, CIIOCOOBI oTyueHus. KUCIOThI U comm.

Mosipablii 00bEM Ta30B. PacuéThl Mo XUMUYECKUM YPaBHEHUSM.

@dusnueckue cBoMCTBAa BOAbL. Bonma xak pacrBopurens. PactBopbl. HachlllieHHbIE M HEHACHILLICHHbBIE
pacTtBOpbl. PacTBOpUMOCTh BELIECTB B Bojie. MaccoBas J0Jisl BEMIECTBA B PaCTBOpPE. XUMHUYECKHE CBOMCTBA
BoAbl. OcHOBaHMs. Poiib pacTBOPOB B MpUPOJE M B JKU3HU 4YeloBeka. KpyroBopoT BOJbI B IPHUPOJE.
3arpsi3HeHue NpUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOI.

Knaccudukanuss ~ Heopranmueckux — coeamHeHwil.  Okcuasl.  Knaccudukamust — OKCHIOB:
coyieoOpasyrorire (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoleoOpasyromue. HoMeHkIatypa OKCHIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. IloyueHne okCcuaos.

OcnoBanusa. Kiaccudukanusi ocHOBaHMIA: MIETOYM W HEPACTBOpUMBIE OCHOBaHHWS. HomeHkaTypa
OCHOBaHMM. PU3NUYECKUE U XUMUYECKUE CBOKMCTBA OCHOBaHMM. [loryueHre OCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknatypa kucinor. Ouznueckue U XUMHUYECKHE CBOWCTBA
kucnot. Pan akruBnoctu metamioB H. H. bekerosa. [lonyyeHnne kucior.

Conu. Homenknarypa coneit. ®uznueckue 1 XUMUYECKUE CBOMCTBA coueil. [lomyuenne comen.

['eneTnueckas CBsI3b MEXKIy KilacCaMd HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpE/eICHUE COJEpXKaHUsA KHUCIOpPOAa B BO3AyXe, IOJyuyeHHe, coOupaHue,
pacrno3HaBaHHE U U3YUYEHHUE CBOMICTB KHCIOpOZa, HAOJIO/IEHUE B3aMOACUCTBUS BELIECTB C KHCIOPOAOM U
yCIIOBUSI BO3HUKHOBEHUS U TPEKpalleHusi ropeHus (moxkapa), O3HAKOMIIEHHE C 00pa3laMH OKCHUIOB H
OINHCaHUE UX CBOMICTB, MOIy4YeHHE, COOMpaHMEe, PACIIO3HABAHNE U M3yUEHHUE CBOWMCTB BOAOPOJA (TOpeHue),
B3auMojeiictBue Bojgopona ¢ okcuaoM wmeau (1) (BO3MOXHO HCIHONB30BaHHWE BUACOMATEPUATIOB),
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HabOmoIeHue 00pas3IoB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIeI0BAaHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C ONPEACIEHHONM MACCOBOM  J10JEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJIBI C MeTaUIaMH (HATpHEM U KalblieM) (BO3MOKHO
WCIIOJIb30BAaHUE BUJACOMATEPUAJIOB), HCCIIEIOBAHUE OO0pa3I0B HEOPTraHUYECKHX BEIIECTB PAa3IUUYHBIX
KJIacCOB, HAONIOZICHHE M3MEHEHMsI OKPAaCKM HMHIMKATOPOB B pPACTBOpax KHUCJIOT U MIEJNOYEH, H3ydeHHE
B3auMmoeiicTBuss okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI, KHCIOT C METaJJlaMu, peaKIuil
HEWTpalM3aluy, IOJIYyYEHUE HEpPACTBOPUMBIX OCHOBAaHUW, BBITECHEHHME OJIHOTO MeTajlla APYrUM U3
pacTBOpa COJIM, PEIICHHE SKCIMEPUMEHTAIBHBIX 3a1ad Mo TemMe «BakHeWIue KIacChl HEeOPTraHWYECKHUX
COETUHEHUIY.

Iepuoauuecknii 3axkon u Ilepuoanyeckas cucrema xumudeckux 31eMeHToB JI. U. Menaeneena.
CrtpoeHue aToMoB. XumMu4eckas ¢Bsi3b. OKHCINTETbHO-BOCCTAHOBUTEIbHbIEC PEAKIIHU

[lepBple MOMBITKH KIAaCCH(PHUKAIMM XHMHUYECKUX OJJIEMEHTOB. lloHATHE O Tpymmax CXOTHBIX
3JIEMEHTOB (IIEJIOYHBIE U MIETOYHO3EMENbHBIE METAJUIbI, TAJIOT€HbI, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIE
00pa3yroT aM(pOTEPHBIE OKCHIIBI U THIPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuonuueckas cucrema xumuueckux syemeHToB J[. M. Menpaeneena.
Kopotkomnepuonnas u miuHHONIEpHOoAHAas Gpopmbl [leproandeckoit cucTeMbl XUMUYeCKuX deMeHToB J]. 1.
Menpneneesa. [lepuoasl u rpynnsl. @PU3ndecKuil CMbICT MOPSIKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIbI
3JIeMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX saep. M3oTonbl. DaekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JI0UEK
aToMOB nepBbIX 20 xumMuueckux neMeHToB llepunoanueckoit cucremsl [. . MenneneeBa. Xapakrepuctuka
XUMHUYECKOI0 3JIEMEHTA 110 €ro nojoxkeHuto B [lepuoanueckoit cucreme . . Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XHMMHUYECKUX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOAAM.

3nauenue llepuoguueckoro 3axkoHa u Ileproguyeckodl CUCTEMBI XMMHUYECKHX 3JIEMEHTOB MJis
pa3BuTHs Hayku U nipakTuku. [{. 1. MeHneneeB — y4€HbIi U rpakIaHUH.

Xumnueckasi cBsi3b. KoBaneHTHas (moJjispHas W HEMOJISIPHAs) CBSI3b. DJIEKTPOOTPULIATEIBLHOCTH
XUMUYECKUX 3JIeMEHTOB. MIOHHas CBSA3b.

Crenenb okucienus. OKUCTUTENHHO-BOCCTAHOBUTENbHBIE peakiuu. [lpoliecchl oOkuciaeHuss u
BOCCTaHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii 3xcnepumenm:

U3ydeHue o00pa3lloB BEUIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBUE THUIAPOKCHIA IIMHKA C
pacTBOpamMu KHUCJIOT M WIEJOYEH, MPOBEIACHUE OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHBIX peakluil (ropeHue, peakliuy pa3ioKeHHs , COeTUHEHUS).

Mesxncnpeomemnuie ceasu

Peanu3anus MeXnpeaMEeTHBIX CBS3€M NpHU M3YYEHHMM XMMHUU B 8 Kiacce OCYIIECTBISIETCA 4epes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSATUH, SBISIOIIUXCS CHUCTEMHBIMH
JUISL OTAENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIH3, CUHTE3,
KjaccupuKanus, NEPUOANYHOCTb, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJAEIUPOBAaHUE, H3MEPEHHE, MOJIEb,
SIBJICHHE.

®uzuka: Marepus, aTtoM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWJ, W30TONBI, paJIlOaKTUBHOCTD,
MOJIeKYJa, DJJEKTPUYECKH 3apsj, BEIIeCTBO, Telo, OO0BEM, arperaTrHoe COCTOSHHUE BEIIECTBA, Tas,
¢bu3nyeckre BeIMYMHBL, €AMHUIIBI U3MEPEHHUs, KOCMOC, TUIaHEeThl, 3BE3/1b1, COHIIE.

buonorus: porocunres, npixanue, buochepa.

I'eorpadms: armocdepa, ruapocdepa, MUHEpasIbl, TOPHBIE TTOPOIBI, TOJIE3HBIE HCKOMTAeMbIe, TOTUTHBO,
BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XuMu4eckasi peakius

[Tepuonnueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux syemeHToB J[. M. Menpaeneesa.
Ctpoenue aTomMoB. 3aKOHOMEPHOCTM B M3MEHEHHUHU CBOMCTB XMUMHUYECKHUX OHJIIEMEHTOB HEPBBIX TPEX
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MIEPUOJIOB, KaJIMsl, KaJblUs U UX COCUHEHUN B COOTBETCTBHUHU C MOJIOKEHUEM 371eMeHTOB B [lepuoanueckoit
CUCTEME U CTPOECHHEM UX aTOMOB.

Crpoenue BemiecTBa: BUABl XMMUYECKON CBA3U. THUIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTH
CBOMCTB BEILECTBA OT TUIIA KPUCTAIUNINYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIAaTypa HEOPTraHMYECKHX BEIIeCTB. XHUMUYECKHE CBONCTBA BEIIECTB,
OTHOCSIIIUXCS K PA3JIMYHBIM KJIacCaM HEOPraHWYECKUX COEIMHEHUM, TeHETUUECKas CBSI3b HEOPTaHUYECKUX
BEILIECTB.

Knaccudukanuss XuMHUECKMX pEaKUMid 10 pa3IuyHbIM TpU3HaKaM (10 YHCIYy M COCTaBy
YYacTBYIOUIMX B PEAaKIUU BELIECTB, MO TemIoBoMy 3((}eKTy, M0 H3MEHEHHIO CTENeHeW OKHUCICHUS
XMMHUYECKHX JJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacTHUIO KaTajlu3aTopa). JK30- WU SHAOTEPMHUECKUE
peakyu, TePMOXUMHYECKUE YPABHEHMUS.

[TonsaTne o ckopoctu XuMUUeckoi peakiuu. [lonsaTue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX
peakuusax. I[loHsATHE O TOMOTeHHBIX M TeTeporeHHbIx peaknusax. [lonsarue o kartanmusze. I[lonsTtue o
XUMHUYECKOM paBHOBecUHU. DakKTOpbl, BIUSIOLIME HA CKOPOCTb XUMHUYECKONW pEaKUMU U TOJ0KEHHE
XUMHUYECKOTO PAaBHOBECHS.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN Oananc OKHCJIUTENbHO-
BOCCTAHOBUTEIBHON peakuuu. COCTaBICHUE YPABHEHUN OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMA C
MCTOJIB30BAHUEM METO/Ia 3JICKTPOHHOTO OasiaHca.

Teopus 37AEKTPOIUTUYECKOW OUCCOLMALMU. DJIEKTPOJIUTHI U HEANEKTPOJIUThl. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOLMALUU BELIECTB C Pa3JIMYHBIMU BHJIAMU XUMHUYECKOW CBS3U. CTENEHb IMCCOLMALUH.
CunbHbIe U criadble JIEKTPOIUTHI.

Peakimu woHHOrO oOOMeHa. VYCIOBUS TPOTEKAaHUs pEaKkUuid HOHHOTO OOMEHa, IIOJIHBIE |
COKpallléHHbIE HOHHBIC YpaBHEHUsI peakiinii. CBOMCTBA KUCIOT, OCHOBAHHI U COJICH B CBETE MPEACTaBICHUI
00 3JEKTPOTUTHYECKON Aucconranyn. KauecTBeHHbIE peakiuy Ha HOHBI. [IoHsITHE O THAPOIIN3E COTICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTAJUIMUECKHUX PEIIETOK HEOPraHMYECKHX BEIECTB — METAUIOB U
HeMeTa/uloB (Tpaduta W anMasza), CIOKHBIX BEIIECTB (XJIOpHJla HATpHsi), MCCIIEIOBAHHE 3aBUCUMOCTH
CKOPOCTHM  XMMHYECKOH  peakuMu OT  BO3JICHCTBHA  pa3iMyHBIX  (PaKTOPOB,  HCCIICOBAaHHE
AJEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIEcca TUCCOLMALMN KUCIOT, 1Iejo4yeil u conel (BO3MOKHO
UCIIOJIb30BAaHUE BUJIEO MATEPUAIOB), MPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIMX IPU3HAKUA IPOTEKAHUS
peakmuii WOHHOrO oOMeHa (0Opa3oBaHWE OcCajKa, BBIJICJICHUE Ta3a, OOpa30BaHWE BObI), OIBITOB,
WUTIOCTPUPYIOUINX ~ IPUMEPBl  OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUM  (FOpeHHE, pEeaKIUH
pa3ioKeHus, COEAUHEHMS ), pacliO3HaBaHNUE HEOPTaHUYECKUX BEIIECTB C MOMOIIbIO KAaUeCTBEHHBIX peaKuil
Ha MOHBI, PEIICHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTa/liibl M MX COeAMHEHUS

OOmrast xapakTepucTHKa TrajoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEepHbIE CTENEHU
okucienusi. CtpoeHne u (HU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XMMHUUYECKHE CBOMCTBA HA
IpuMepe xJjiopa (B3aMMOJEIHCTBHE C MeETalylaMHM, HEMeTajulaMH, wiesnodaMmu). Xsoposopopond. CossHas
KHCJIOTA, XMUMHUYECKHE CBOWCTBA, MOJy4YEeHHE, NpUMEHEeHHe. JlelicTBHEe XJIopa M XJIOpPOBOJAOpOAa Ha
OpraHM3M uesoBeka. BakHelnne XJI0pHuIbl U UX HaXO0XKACHHUE B IPUPOJIE.

OO6mras xapaktepuctuka 37aeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbBIC
crerieHd okucineHus. CTpoeHune u (pu3MUecKHe CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnoTponHble MOIU(UKAIIMNA KUCIOPOJIa M CEpbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOAOPO/I, CTPOCHHE,
¢usnueckue U XUMU4eckue cBoiictBa. OKCHIBI cepbl KaK MPEICTaBUTEIN KUCIOTHBIX OKcHIOB. CepHas
KHCTIOTa, (U3NYECKHEe U XHUMHUYEecKue CcBoicTBa (OOmMe Kak TpeACTaBUTENs Kiacca KHUCIOT H
cneunpuyeckne). XMMHUUECKHUE PEaKILIUH, JISKAIHe B OCHOBE MPOMBIIIIEHHOTO CII0C00a MOTYyYeHUS CEPHOM
KuCJIOTHL. [Ipumenenne ceproit kucaotel. Colld CEpHON KUCTOTHI, KAYECTBEHHAS PEAKIUs Ha CyIb(haT-uoH.
Haxoxnenue ceppl U €€ COEOIMHEHHUH B IHpUpoae. XHMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelbl
COCIUHEHUSIMH cepbl (KUCIOTHBbIE JOXKIU, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.



OOmiasi xapakTepucThKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTETIEHH OKHUCJICHUS. A30T, paclpoCTpaHEHHE B TPUpPOJAC, (PHU3MUECKHE M XHMHUYECKHE CBOWCTBA.
KpyroBopor a3zora B mpupoae. AMMHak, ero (u3MYecKhe M XUMHYECKHE CBOICTBa, MONyYeHUE H
npuMmenenne. Conu aMMOHHS, WX (U3MUYECKHE W XMMHUYECKHE CBOWCTBA, NMpuMeHeHue. KadecTBeHHAs
peakiuss Ha WMOHBI aMMOHHMsS. A30THas KHCIOTa, e€ MoilyuyeHue, (U3NYecKue M XHUMHUYECKHe CBOMHCTBA
(oOmme Kak TPENCTaBUTENS Kiacca KHCIOT u crenuduueckue). Vcmonp3oBaHUE HHUTPATOB W COJCH
aMMOHHS B KaueCTBE MHUHEPANBHBIX yA0OpeHud. XuUMHUYEecKoe 3arpsi3HeHHE OKpYXKalollell cpemsl
COCAMHEHUSIMH a30Ta (KUCJIOTHBIE IOKAM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOJM0EMOB). Docdop,
a;toTpornHble Moaudukanuu docdopa, pusnueckne m xummudeckue cBoicTtBa. Oxcupa docdopa (V) u
dbochopHas kucnora, (GU3MUECKHE W XUMUYECKUE CBOMCTBa, monydeHwe. Mcmonp3oBanwe ¢ocdaroB B
KauecTBE MUHEPAIbHBIX YAOOPEHUH.

OOmrast xapakTepucTuka 37eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
CTETIeHU OKUCIICHUS. YTIEpO, alIOTPONHbIE MOIU(UKALIUY, PaCIPOCTPAaHEHNUE B IpUpoJIe, PU3NIYECKUE U
XHUMHYecKHe cBOMCTBa. Ancopouusi. KpyroBopot yriepoaa B npupone. OKCuabl yriaepoaa, X Gu3nuecKue
U XUMHYECKHE CBOWCTBA, NEICTBHE Ha >KMBBIE OPraHU3MbI, MOJTY4YEHHE M MpPUMEHEHHE. DKOJOTHYeCKHe
npobnemMbl, cBA3aHHbIE ¢ oOkcugoM yriepoaa (IV), rumore3a rno0adbHOTO TOTEIJICHUS KIMMATa,
MapHUKOBBIN AP (PeKT. YTonbHAs KUCIOTa U €€ CONU, UX (PU3NUecKre U XUMHUYECKHE CBOMCTBA, MOJIyUYeHHE U
npuMeHeHrne. KadecTBeHHasi peakius Ha KapOoHAT-HOHBL. Vcrnonp3oBaHNe KapOOHATOB B OBITY, MEIUITUHE,
MIPOMBIIIJICHHOCTH U CETTbCKOM XO035UCTBE.

[TepBoHayabHBIC TOHATHS 00 OPraHMUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX yriiepoja (MeTaH, 3TaH,
STHJIEH, alleTHIICH, STaHOJ, TIUIEpPUH, YKCyCcHas KucioTa). [IpupoHbie HCTOYHUKH YTIIEBOAOPOI0B (YroJb,
NPUPOIHBIN Ta3, HE(PTh), MPOAYKTH HX MepepaboTku (OCH3UH), WX POJb B OBITY M HPOMBIIIJICHHOCTH.
[TonsiTrie 0 GMOOTMYECKH BaXKHBIX BEIIECTBAX: KUPAX, OETIKax, YIJIeBOJAaX — U UX POJIM B JKU3HH YEJIOBEKa.
MarepuaabHOE €IMHCTBO OPTAHUYECKUX U HEOPTAHMUECKUX COCIMHCHHUIA.

Kpemuwnii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, IMOydeHHWe W TpuMmeHeHue. CoeauHeHus
KpeMHus B ipupojie. O0mue npeacrapneHus: 06 okcunae kpemuus (IV) u kpemuueBoit kucnore. CHUIMKATEHI,
UX UCIOJb30BaHUE B OBITY, B NPOMBIIUICHHOCTH. BaxkHeillne cTpouTeNnbHbIE MaTepHalbl: KepamHKa,
CTEKJIO, IIEMEHT, OeTOH, jkene300eToH. [Ipobiaembl 6€30MacHOTO UCTIOIB30BAHUS CTPOUTEIHLHBIX MAaTEPHUATOB
B IOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB HEOPraHMYEeCKHX BEIIECTB, CBOWCTB COJSIHOM KHCIOTBHI, IPOBEJIECHUE
KAaueCTBEHHBIX PEAKIIM Ha XJIOPHI-UOHBI U HAOIIOIeHIE PU3HAKOB MX MPOTEKAHUS, OTBITHI, OTPAXKAIOIIHE
¢buznyeckue M XMMHYECKHE CBOWCTBAa TajJOre€HOB M HX COEIMHEHUH (BO3MOXKHO HCIIOJb30BaHHE
BUJICOMATEPHAJIOB), O3HAKOMJIEHHE C OOpa3zlamMH XJOPHUIOB (raJlOTeHHIOB), O3HAKOMIJIEHHE C O0paszlamMu
ceppl W €€ coeauHEeHUAMH (BO3MOXKHO WCIOJb30BaHUE BHICOMATEPHUATIOB), HAOJIOEHHWE TIpolecca
oOyraMBaHUS caxapa TOJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTBI, HU3YYCHHE XUMUYECKUX
CBOWCTB pa30aBJICHHOM CEPHOM KHUCIOTHI, TMPOBEIECHHWE KAYECTBEHHON peaknuu Ha Cyiab}ar-uoH wu
HaOJIoIeHNe MpU3HaKa e€ MPOTEeKaHUs, O3HaKOMJIEHHE ¢ (PM3NYECKHMMHU CBOWCTBaMH a30Ta, ¢ochopa u ux
COCTMHECHHHM (BO3MOXHO WCIOJb30BAaHUE BHJICOMATEPHATIOB), 00pa3laMu a30THBIX U (POCPOpPHBIX
ynoOpeHuii, TonyueHHe, CcOoOMpaHue, pAClO3HABaHWE W W3Y4YEHHE CBOWCTB aMMHaKa, NPOBEIACHHE
KAueCTBEHHBIX peakUuii Ha HMOH aMMOHHUs U (ochaT-uOH U H3yueHUE TPU3HAKOB HX MPOTEKaHUS,
B3aMMOJICHCTBHE KOHLEHTPUPOBAHHON a30THOM KHUCJIOTHI C MeAbl0 (BO3MOXKHO HCIOJb30BAHUE
BHJICOMATEPHAIOB), HM3yYCHHE MOJENeH KPUCTALIMYECKUX pemeEToK anMasa, Tpadwura, dymiepeHa,
03HAKOMIICHHE C MPOIIECCOM aJICOPOIUU PaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTIEM M YCTPOHUCTBOM
MIPOTUBOTa3a, MoJIy4YeHHe, COOMpaHre, paclo3HaBaHUE U U3y4YE€HHUE CBOWCTB YIJIEKHCIIOTO Ta3a, IPOBEACHHE
KAueCTBEHHBIX peakiuii Ha KapOOHAT M CHIMKAT-MOHBI W M3yYEHHUE TPU3HAKOB WX TMPOTCKAHUS,
O3HaKOMJIEHHE C MPOAYKLUHEH CUIMKATHOW MPOMBILIUIEHHOCTH, PEUICHHE 3KCHEPUMEHTANbHBIX 3aJad II0
Teme «BaxkHEeNIIMe HEMETaJUIbl U UX COEUHEHUS.

MeTtanibl M UX COeIMHEHUS



OOmiass XxapakTepUCTHKa XHUMHUYECKHX 3JEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX TOJOXKEHUS B
[lepuoanueckoit cucreme xummuueckux 3nemeHToB J[. M. MenneneeBa u crtpoeHust aromoB. CTtpoeHHe
MeTaiioB. Meraimnnyeckas CBA3b U METaJTMYecKasi KpUCTaJUIMUecKas peméTka. DIeKTPOXUMHUECKUN Psijl
HanpspkeHud metayuioB. dusnueckue M XUMHUYECKHE CBOMcTBa MeTaioB. OO0mue crocoObl MOIy4eHUs
MeTaiioB. [ToHsATHE 0 KOPPO3UK METANIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CriiaBsl (cTamb,
YyT'yH, AIOPaJIOMUHUMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIUIEHHOCTH.

Hlenouynsle Metauibl: mosioxkeHue B Ilepumogmueckoil cucreMe xumudeckux snemeHto JI. .
MenpeneeBa, CTpOEHHE MX aTOMOB, HaxoXJAeHue B npupozae. Puznueckne W XMMHUECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATpUs U Kanud. [IpruMeHeHue 1menoYHbIX MEeTalioB U
HX COEIUHEHHIA.

lenoyHo3emMenpHble METANIbl MarHUil ¥ Kanplui: monokeHue B Ilepuogmueckoit cucrteme
xuMuueckux 3yemeHToB . . MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOXJIeHUE B npupoae. duznueckue u
XMMHUYECKHE CBOWCTBA MarHusl U Kanbliusg. Baxkueiiue coennHeHUs Kaublus (OKCUI, TUIPOKCUI, COJIH).
JKécTtrkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHUS.

Amomunuii: nonoxenue B Ilepumonnueckoin cucreme xumuueckux annemeHTtoB [ M. Menpeneesa,
CTpOEHHE aTOMa, HaXOXKACHUE B Ipupoae. PU3nUecKrue U XUMHYECKUE CBOWCTBA ATIOMHUHUSA. AMGOTEpHbIE
CBOMCTBa OKCHJA U THAPOKCHUIA ATIOMUHUS.

Kenezo: nonoxenue B llepmoanueckoin cucrteme xumuueckux sneMeHtoB [[. M. MeHnneneesa,
CTpOEHHE aToMa, HaxoxkjaeHue B mnpupoge. dusmueckne M XUMUYECKHE CBOilcTBa jkene3a. OKCHIBI,
ruzpokcubl v conu xenesa (I11) u xxenesa (I1I), ux cocras, cBoiicTBa U NOJTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C OOpa3llaMi METaUIOB W CIUIaBOB, MX (U3NYECKUMH CBOWCTBAMH, H3yUYCHHE
pE3yJIbTaTOB KOPPO3UM METAJIOB (BO3MOXKHO HCIIOJIb30BaHHE BHAEOMATEpUaoOB), OCOOCHHOCTEH
B3aUMOJICICTBUS OKCUJA KalblMs M HATpus C BOAOH (BO3MOXHO MCIOJIb30BAaHUE BMJIEOMATEPUAIIOB),
UCCIIeIOBaHNE CBOMCTB KECTKOM BOJIBI, MTPOLIECCa TOPEHHUS Keje3a B KUCIopoie (BO3MOKHO MCIIOIb30BaHHE
BHUJICOMATEpPHAJIOB), TPU3HAKOB TMPOTEKAHMUSI KAYECTBCHHBIX pEaKlIMi Ha HWOHBI: MarHusi, KaJbIIUs,
amromuHus, 1uHKa, ckeneza (II) m xenmeza (III), meam (II), HaGmrogeHWME M ONMHMCAHHWE TIPOLIECCOB
OKpalllMBaHUs TUIAMEHU MOHAMU HaTpUsl, KaJlis U KaJbIUs (BO3MOXKHO MCIOJb30BaHUE BUIEOMATEPUATIOB),
uccienoBaHue am@poOTEepHBIX CBOMCTB THUIPOKCHIA aTIOMUHUS W THAPOKCHAA IHMHKA, pEUIeHHe
AKCIEPUMEHTANIbHBIX 3a/a4 10 TeMe «BaxkHelne MeTalibl U UX COCTUHEHUSD.

XuMHUSA U OKPYXKAKIIASA cpeaa

BemectBa 1 MaTtepuansl B IOBCEAHEBHOM KU3HU YEJIOBEKA. be3omacHOe HCIOJIb30BAHNUE BELIECTB U
XUMHUYECKUX peakluii B ObITy. [lepBas mOMOIIb MPH XUMUYECKUX 05KOTaX U OTPaBICHUSX.

XHUMHYECKOE 3arpsi3HEHUE OKpYXKarolled cpelbl (MpeaeiabHas JOIMyCTUMas KOHLEHTpalus BEIECTB,
nanee — [1/1K). Posib XxuMuu B perieHu 3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHrue o0pasIoB MaTepruaoB (CTEKJIO, CIIJIaBbl METAJIOB, TIOJIMMEPHBIC MAaTEPUAITBI).

Mescnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBsi3ed MpH M3YyYEHUH XHUMHHM B 9 Kiacce OCYIIECTBISIETCA uepe3
MCIIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSATHH, TaK W TOHSATUH, SBISIOMIUXCS CHUCTEMHBIMH
JUIS OTZIETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIH3, CUHTE3,
KjaccupuKanus, NEPUOAUYHOCTb, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJEIUPOBAaHUE, H3MEPEHHE, MOJIEb,
SBJICHHE, TAPHUKOBBIHN 3((HEKT, TEXHOJIOTUSI, MATEPUAIIBI.

®duszuka: mMarepusi, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHUJ, U30TOIbI, paJlOaKTUBHOCTH,
MOJIEKYJIa, NEKTPUIECKHIA 3apsil, MPOBOIHUKH, MOTYIIPOBOIHHUKY, TUIIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO,
Ten0, 00bEM, arperaTHOe COCTOSIHME BEIECTBA, ra3, pacTBOpP, PACTBOPUMOCTh, KpUCTaNINYeCcKasi peleTka,
CIUIaBbI, (pU3MYECKHE BEIUYMHBI, €AWHHIIBI M3MEPEHHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Connue.



buonorust:  ¢orocuHtes, npixaHue, Ouocdepa, IKOcHCTeMa, MHUHEpajbHbIE  yI0OpeHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHepasbl, TOPHBIE TOPO/IBI, MOJIE3HBIE HCKOMIAEMbIE, TOTIINBO,
BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IMPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOTI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yNbTaThl OCBOEHMSI MPOTpaMMbl OCHOBHOI'O 0OIIEro oOpa3oBaHUSl JOCTUTAIOTCS B
XoJie OOy4YeHHs] XUMHH B €IUHCTBE Y4eOHOM W BOCIUTATENBHON JEATENHHOCTH B COOTBETCTBUU C
TPaTUIIMOHHBIMH POCCUHCKUMHE COIIMOKYJITYPHBIMH H JTyXOBHO-HPaBCTBEHHBIMU [IEHHOCTSIMU, IPUHSATHIMU
B 00I1leCTBE MpaBWJIaMU U HOPMaMHU TOBEJCHHsS M CLIOCOOCTBYIOT MPOLIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS
U COLMAIN3alUU 00yYatONIXCS.

JluaHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PaCUIMPEHUE OIbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIE B
4acTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U Hay4HOMY HacleIuIo,
MOHMMAaHMsI 3HAYCHUS XWMHYECKOM HAyKH B JKU3HH COBPEMEHHOI'O OOINECTBa, CIOCOOHOCTH BIAIETh
JOCTOBEpHOM MH(OpMaILHel 0 MePeIOBBIX TOCTHKEHUSAX U OTKPHITHSIX MHUPOBOM M OTEYECTBEHHON XUMUM,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE MUpa U OOIIECTBA;

2) rpa’KIAHCKOT0 BOCIIUTAHUS:

IIPEJICTABICHHUS] O COLMAJIBHBIX HOPMAax M IpaBUIaX MEXKIMYHOCTHBIX OTHOLIEHMM B KOJUIEKTHBE,
KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Y4eOHOUCCIIEI0BATENBCKOM, TBOPUECKON U
APYTUX BUJAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM NESTEIBHOCTH IPH BBITIOJIHEHUH
y4eOHBIX, IO3HABATENbHBIX 3a/la4, BBIIOJHEHUH XHUMHUYECKUX OJKCIEPUMEHTOB, CO3/IaHUU Yy4eOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAHUIO M B3aMMOIIOMOILY B IIPOLIECCE 3TOM Yy4eOHOI NeATENbHOCTH,
TOTOBHOCTH OIICHHBATh CBOE IMOBEJCHHE M IOCTYNKH CBOMX TOBApHILEH C MO3UIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHMSI ITOCIIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHUYECKUE MPEICTABICHUSI O BEIIECTBE M XHMHUYECKOM pEaKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH U COCTABISAIONIME OCHOBY JUUISl TIOHUMAHUSI CYIIHOCTH HAy4YHOM
KapTUHBl MHpa, TPEACTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTUS TNPHPOJBI, B3aUMOCBS3AX
YyeJIoBeKa C MPUPOIHON CPESIOH, O POIM XMMHUHU B O3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HANpPaBJICHHbIE HA TOJIYYEHHUE HOBBIX 3HAHUU MO0 XMMHH, HEOOXOIAMMBIE
s oOBbsICHEHUS HAONIOaeMbIX TMPOLECCOB U  SBJICHMM, TO3HABATENbHOW, WH(GOPMAIMOHHON H
YUTATENIbCKOM KYJBTYpbl, B TOM 4YHCIE HABBIKOB CaMOCTOSTEIBHOH pabOThl ¢ Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUUECKUMHU CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYyYeHHI0 U T[O03HAaHMIO, JI0003HATEIBHOCTh, TOTOBHOCTb U CIIOCOOHOCTH K
caMo00pa3oBaHUIO, TMPOEKTHOM M  HCCIEAOBATENbCKOM JIEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUS B JaJIbHEHIIIEM;

4) popMupoOBaHUS KYJIbTYPHI 310POBbS:

OCO3HAaHUE IIEHHOCTH JKWU3HM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3[0pPOBBIO, YCTAHOBKM Ha
3I0pOBBIM 00pa3 JKU3HU, OCO3HAHWE TMOCIEACTBUA W HENpUATHE BPEAHBIX MPUBBIUEK (YNOTpeOIeHUs
aJIKOTOJIsI, HAPKOTUKOB, KypEHHsI), HEOOXOJUMOCTH COOIIOEHUS MpaBMJl O€30MaCHOCTH MpPU OOPALICHUU C
XUMHUYECKUMHU BELIECTBAMU B ObITY U peaibHON KU3HU;

5) TPy10BOr0 BOCIIUTAHUSA:

UHTEpEC K MPaKTHUYECKOMY U3YyYEHHIO Mpodeccuil u TpyJa pasIuyHOro poja, YBaXeHHE K TPyLy U
pe3ysbTaTaM TpPYAOBOH JEATENbHOCTH, B TOM 4YMCJIE HAa OCHOBE INPUMEHEHMs NPEAMETHBIX 3HAHMU 110
XUMHH, OCO3HAHHBIA BbIOOp WHIUBUAYaJIbHOW TPACKTOPUU NPOAODKEHUS 00pa3oBaHUS C Y4ETOM
JMYHOCTHBIX UHTEPECOB M CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIIEITHON
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npoeCCUOHATILHON AESTENbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHMH, TOTOBHOCTh aJalTHPOBAThCS B
npodeccroHanbHO cpene;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMS

HKOJIOTHYECKH IIeNIeco00pa3HOe OTHOIICHHE K MPUPO/Ie KaK UCTOYHHUKY JKU3HU Ha 3emile, OCHOBE e
CYLIECTBOBaHMS, IOHHUMAaHHE IIEHHOCTH 3J0pOBOro MU 0Oe3omacHoro oOpa3a »KH3HH, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (PU3MYECKOMY M IICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHUE IIEHHOCTU COOJIIOICHHS
paBui 0€30MacHOrO MOBEACHMS MIPU paboTe C BELIECTBAMH, a TAK)XKE B CUTYalUsIX, YTPOXKAIOIIUX 3/I0POBbIO
M KM3HH JTIOJIEH;

CIOCOOHOCTH TNPUMEHATh 3HAHUs, [OJIydaeMble NpPU H3YYEHUM XUMHM, Ul pelleHus 3ajad,
CBA3AHHBIX C OKPYXKAKOIIEW IPUPOJHON CpEeoW, IUIsl IOBBILICHUS YPOBHS DKOJIOTMYECKOM KYJbTYpHI,
OCO3HaHMA IT00AJILHOTO XapaKTepa SKOJIOTMYECKUX MPOoOJIeM U MyTeil uX peleHus MoCpPeICTBOM METOJI0B
XUMHH, OSKOJOTMYECKOIO  MBIIUIEHMS, YMEHHS  pPYKOBOJACTBOBAaThCS UM B  I103HABaTEJIbHOM,
KOMMYHHMKaTUBHOW U COLIMAIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocTtaBe mMeTanpeaMeTHBIX pe3yJabTaTOB BBIACISIOT 3HAUUMBbIE JUIsl (GOPMUPOBAHUS MUPOBO33PEHHUS
oOIIeHay4YHbIC TIOHATHS (3aKOH, TEOpHsl, MPUHIMII, THIOTE3a, (aKT, cucTema, Mmporecc, SKCIECPUMEHT H
Jpyroe.), KOTOpble UCHOIb3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX MPEIMETaxX U MO3BOJISIIOT Ha OCHOBE
3HAaHUH W3 ATHX MpeaMeToB (OPMHUPOBATH NPEACTABICHHWE O IEJIOCTHOW HAy4YHOW KapTHHE MHpa, U
yHHMBepcallbHble YydeOHble JeicTBHS (MO3HABaTEIbHbIE, KOMMYHHKAaTHBHbIE, DPETrYJSTHUBHBIE), KOTOPbIE
obecrieynBaOT (OPMHPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHHMIO M OCYIIECTBIICHHIO
y4eOHOH e TeTbHOCTH.

Ilo3naBaTebHBIE YHHBepcaJIbHbIe YUeOHbIe el CTBUS

Ba3oBble Jiornyeckue aeiicTBHs:

YMEHHS UCIIOJIB30BAaTh NPUEMBI JIOTHYECKOTO MBIIIJIEHUS IPX OCBOEHUM 3HAHUM: paCKpbIBaTh CMBICI
XMMUYECKUX TMOHATUH (BBIAEIATh UX XapakTepHblEe NPHU3HAKH, YCTAHABJIMBATh B3aHUMOCBS3b C JPYTUMHU
MOHATHUSIMH ), MCTIOJIb30BATh MOHATHSA 11 OOBSICHEHUS OTACTBHBIX (DAKTOB M SBJICHHUN, BRIOMPATh OCHOBAHUS
U KpUTEpUH Ui KJIacCU(PHUKAIMM XUMHUYECKHUX BEIIECTB M XUMHUYECKUX pEaKLUi, yCTaHaBJIMBATh
NPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXIY OOBEKTaMM M3Y4YCHHUs, CTPOMUTH JIOTHUECKHE PACCYXICHUS
(MHIOYKTUBHBIE, 1€yKTUBHBIE, 10 AHAJIOTUN), JIeJIaTh BHIBOJIbI U 3aK/IIOUEHMS;

YMEHHE TPUMEHATH B IpPOLECCE TO3HAHUA MOHATUSA (IPEIMETHbIE U  METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOAEIH, HCIIOJIb3yEMbIE B XUMHH, IPEOOPa30BbIBATh LIMPOKO NMPUMEHSEMBIE B
XMMUU MOJIETIbHBIE TPEACTABICHUS — XMMUYECKMH 3HAK (CHMMBOJI 3JIEMEHTa), XUMHYecKas (Qopmyna u
yYpaBHEHHE XUMHUYECKOM peakuuu — IMpU pPELIeHUH Yy4eOHO-NO3HABaTeNbHBIX 33Jad, C YUYETOM HTHUX
MO/JICJIbHBIX MPEICTABICHHUI BBISBIATh M XapaKTepU30BaTh CYIIECTBEHHbBIE MPU3HAKH U3yYaeMbIX 0ObEKTOB
— XMMHYECKHMX BEIIECTB M XUMHMUYECKHX pEaKIHi, BBIABIATHE OOILIMEe 3aKOHOMEPHOCTH, MNPUYHHHO-
CJIEICTBEHHBIE CBSA3H U IPOTUBOPEUMS B U3yUAEMBIX IPOLIECCAX U SIBICHUSX.

Ba3oBble ucciienoBare/ibCcKue 1eHCTBUA:

YMEHME MCIIONIb30BaTh IIOCTABICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUSA, a TaKXKE B
Ka4yecTBE OCHOBBI /17151 (POPMUPOBAHUS TUIOTE3BI IO MPOBEPKE MIPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

npuoOpeTeHue OmpiTa IO IUIAHUPOBAHMIO, OPraHM3alUUd W TMPOBEACHUIO  YUYEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAa0II0JaTh 3a XOI0M MPOLECCa, CAMOCTOSTENbHO IIPOTHO3UPOBATh €r0 Pe3yJbTar,
(dbopmynrpoBaTh 0000IIEHUS M BBIBOBI [0 PE3yJIbTaTaM IMPOBEIEHHOIO OMbITA, UCCIEIOBAHUSA, COCTABIIATh
OTUéT O MPOCIIAHHON paboTe.

Padora ¢ undopmanmueii:

yYMEHHE BBIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATh MH(GOPMALMIO PA3JIMYHBIX BUAOB U (HOpM
IIPEJICTABICHMS], TOJYyYaeMYyl0 M3 pa3HbIX HCTOYHMKOB (HAy4YHO-IIOMYyJSpHAas JINTEPATypa XHMHUYECKOTO
COJIepKaHUs, CIPaBOYHbIE MOCOOMs, pecypchl VHTepHETa), KpUTHUYECKH OLIEHUBATh IPOTHBOPEUYMBYIO U
HE/I0CTOBEPHYIO UH(OPMAIIHIO;

YMEHHE IPUMEHSTHh DPA3JIMYHbIE METOJbl M 3alpochl INPU IOMCKE M 0TOOpe HHpOpMaLMU U
COOTBETCTBYIOIIMX JaHHbBIX, HEOOXOIUMBIX JJIsl BBINOJHEHHUS YYE€OHBIX M II03HABATEIbHBIX 3a/ad
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onpeAenéHHOro  TUMa, NpUoOpeTeHHe OombiTa B  O0JACTH  UCHONB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJIbTYpOl aKTUBHOTO MCIOIb30BAaHUS PA3IUYHBIX TOUCKOBBIX
CUCTEM, CaMOCTOSATEIbHO BBIOMpATh ONTUMadbHYI GopMy TpeAcTaBieHUs HHPoOpMaMU U
WLTIOCTPUPOBATH pellaeMble 3a7aui HECTIOKHBIMU CXEMaMH, AHarpaMMaMH, IpyruMu GopMaMu rpaduku 1
UX KOMOWHAIUSIMU;
YMEHHE UCHOJb30BaTh U aHAJIU3UPOBATH B MpPOLECCE yUEOHOW M HCCIEA0BATEIbCKON AESITEIbHOCTU
nH(GOPMALIMI0O O BIMSHUM TPOMBIIIJIEHHOCTH, CEIBCKOTO XO3SMCTBA M TPAaHCIOPTa HA COCTOSIHHE
OKpY>Karolle NPUPOIHON CPEBI.
KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:
yMEHHMS 33/1aBaTh BOIPOCH! (B X0j€ Auanora u (WiM) AUCKYCCUH) 1O CYLIECTBY OOCYKIaeMON TEMBI,
(bopMyIHpOBaTh CBOU MPEIOKEHHUSI OTHOCUTENIBHO BBITMOJHEHUS MTPEIJI0KEHHON 3a/1auH;
YMEHHUS NPEJCTaBIATh IIOJYyYEHHBIE pE3yJlbTaThl IIO3HABATEIBbHOM JAEATEIbHOCTH B YCTHBIX U
MACbMEHHBIX TEKCTaxX; JeNaTh MPE3EHTALUI0 pEe3yJbTaTOB BBINOJHEHUS XHWMHUYECKOrO0 3KCIEPUMEHTA
(;1abopaTopHOTo OTbBITa, TA0OPATOPHOM PaOOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOCKTA);
yMEHHUSI Y4eOHOro COTpYJIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM TIO3HaBaTeIbHOW U
HCCIIEIOBATENbCKOM JEATENIbHOCTH IPU PEUIEHUM BO3HUKAIOLIMX IPOOJEM Ha OCHOBE yuéra O0OLIuX
MHTEPECOB U COTNIACOBaHUS MO3ULUN (00CYKIeHHs, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JCHWCTBUI, ONpe/IeICHNEe KPUTEPUEB TI0 OLIEHKE Ka4eCTBa BBHITIOJIHEHHOW PaOOTHI U IpYTHE).
PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIE 1eHCTBHS:
YMEHHE CaMOCTOSITENbHO OIpPEAEHsATh LEIU JEATENbHOCTH, IUIAaHUPOBAaTh, OCYLIECTBIATD,
KOHTPOJIMPOBaTh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITENBbHOCTb, BBIOMpaTh Haumbosee
3¢ (deKkTHBHBIE CIIOCOOBI PEIICHUs] yU4eOHBIX M TO3HABATEIBHBIX 337a4, CAMOCTOSTEIBHO COCTABISATh WIIH
KOPPEKTUPOBAaTh MPEIJIOKEHHBI AJTOPUTM ACHCTBUN IPH BBITOJIHEHUHM 33JaHUI C y4ETOM IOJYy4ECHHS
HOBBIX 3HaHHMH 00 M3ydaeMbIX 00BEKTaX — BEUIECTBAX U PEAKIMAX, OLIEHUBATH COOTBETCTBUE MOIYUYCHHOTO
pe3yabpTaTa 3asBJICHHOW LEIM, YMEHHE HCIIOJIb30BaTh M AHAJIU3UPOBATh KOHTEKCTHI, IpEUIaracMble B
YCJIOBUH 3aJaHUI.
HNPEIMETHBIE PE3YJIBTATHI
B cocrtaBe mpeaMeTHBIX pe3yibTaTOB IO OCBOEHHUIO 00SA3aTENBHOTO COAEpPYKAHMS, YCTAaHOBIIEHHOTO
JTaHHOM (enmepanbHONW pabodeil NMPOrpaMMOM, BBIICISIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIC 3HAHMSI,
YMEHHUSI U CHOCOOBI IeHCTBUH, crienndudeckue Ui MpeIMeTHON 00nacTi « XUMHS», BUIBI 1EATeTbHOCTH
M0 TIOJYYEHUI0 HOBOTO 3HAHUS, €r0 HMHTEpHpeTanuy, NpeoOpa3oBaHUI0 U NPUMEHEHHIO B Pa3IUYHBIX
y4€OHBIX M HOBBIX CUTYaIIUsX.
K xonny oOyuenust B 8 kJjiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXkaTh
c(OPMHPOBAHHOCTH Y O0YYAIOIIUXCS YMEHUI:
®  pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMUYECKUHA DIJIEMEHT,
IIPOCTOE BELIECTBO, CIIO)KHOE BEIECTBO, CMECh (OJHOPOAHASI U HEOJHOPOJHAs), BAaJEHTHOCTD,
OTHOCHTEJIbHAsA aTOMHAsl M MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEIECTBAa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIi XMMHYECKOTO 3JIEMEHTAa B COCIMHEHUH, MOJSIPHBIA O00BEM, OKCHJ, KHCIOTa,
OCHOBAaHHWE, COJIb, JJIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCJIECHUS, XWUMHYECKas peakius,
KJaccu(uKanusl peakuuil: peakuy COCIUHEHHUS, PEaKIUH pa3oKEHUs, PeaKkiH 3aMeIICHus,
peakuu 0OMeHa, dK30- U PHJIOTEPMHUYECKUE PEaKINH, TEIUIOBOK 3(PGEeKT peakiuu, saapo aToMa,
JNIEKTPOHHBINA CIION aToMma, aTOMHasi OpOWTaIb, paANyC aToMa, XUMUYECKas CBS3b, MOJISIpHAS U
HETOJISIPHAsT KOBAJICHTHAsl CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHMOH, PacTBOpP, MAaccOBasl AOJs
BelllecTBa (MPOLIEHTHAs! KOHLEHTpAIsi) B PacTBOPE;

®  WUIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHI M NPUMEHATH 3TU MOHATUSA NPU
ONMCAHUU BEUIECTB U UX MPEBPAILCHU;

®  UCHOJB30BaTh XMMMYECKYID CHUMBOJIMKY JMJIi CcOCTaBiieHUuS (GOpMyJl BELIECTB M YypaBHEHH
XUMHUYECKUX PEAKIIUN;

® OmnpejensaTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTEIEHb OKUCIICHUS

9JIEMEHTOB B OWHApPHBIX COEAMHEHUSX, MPUHAIIE)KHOCTh BELIECTB K ONpeNeiIEHHOMY Kiaccy
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COeMHEHMH 1Mo GopMyliaM, BUA XUMHUUECKON CBsI3U (KOBAJICHTHAs W MOHHAs) B HEOPTaHUYECKUX
COEJIMHEHUSX;

packpbiBath cmbich [lepuoanueckoro 3akona JI. M. MeHaeneeBa: 1eMOHCTpUPOBATh TOHUMAHUE
MEPUOANYECKON 3aBHCHUMOCTH CBOMCTB XHUMHYECKHMX JJIEMEHTOB OT MX I[IOJIOXKEHHUS B
[lepnoanueckoil cucteme, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, OCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOraipo;

OMKCHIBATh M XapaKTepu3oBaTh TaOnuuHyro ¢opmy [leproguueckoil CHUCTEMBl XHMHUYECKUX
AJIEMEHTOB: pa3MyaTh NOHATHS «IJIaBHas noarpymnmna (A-rpymnmna)» u «nobounas noarpynna (b-
rpynmna)», Majible U OONblINe MepUoIbl, COOTHOCUTH 0003HAYEHHsI, KOTOPhIE UMEIOTCSA B TabIuIe
«Ilepuognueckas cucrema xumuueckux dyemeHToB Jl. M. MeHneneeBay ¢ YUCIOBBIMHU
XapaKTePUCTHUKAMHU CTPOCHHsSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsi sapa, odiiee
YHCJIO 3JIEKTPOHOB U PACHPEIEIIEHNE X MO 3JIEKTPOHHBIM CIIO0SIM);

KJ1acCU(UIIUPOBATh XUMUYECKUE SJIEMEHTHI, HEOPraHUYECKHE BEIEeCTBA, XUMHUUYECKHE PEaKIUU
(TI0 UMCITy ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MO TEIIIOBOMY 3D PeKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOICTBA BEIIECTB PA3IUYHBIX KIJIACCOB,
MOATBEPK/1asi ONMMCAHNE IPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOLIMX XMMHUYECKUX
pEeaKInii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOXHOCTH
MPOTEKAHUS XUMUYECKHUX MTPEBPAILICHHUN B Pa3JIMYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa MO (opmyse COeAMHEHMs, MacCOBYIO JIOJII0O BEIIECTBa B PacTBOpE,
IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM pEaKIUu;

[IPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHOW AEATEIBHOCTH — AHAJIN3 U CUHTE3, CPaBHEHUE,
0000111eHIe, CUCTEMATU3AINIO, KIACCU(PHUKAIINIO, BBISIBICHUE MPUYMHHO-CIIECTBEHHBIX CBSI3EH —
JUISL W3Y4YEHUs CBOMCTB BEIIECTB M XMMHYECKUX pPEaKUHUW, €CTECTBEHHO-HAYYHBbIE METOJbI
MO3HAHUs — HAOJII0IeHUE, U3MEPEHUE, MOJICITMPOBAHUE, SKCIICPUMEHT (peasIbHbI U MBICIICHHBIH);
CJIeIoBaTh MpaBUjIaM IOJIb30BaHUS XUMUYECKOW MOCY/I0M U 1abopaTopHbIM 00OpyJOBaHUEM, a
TaK)Ke IpaBWJIaM OOpAIleHHsI C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMU IO BBINOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJIYYEHHI0 U COOMPAHMIO Ta3000pa3HbIX BELIECTB
(Bomoposla W KHUCIOpOAA), MPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOW MAacCOBOM aonieit
pacTBOPEHHOIO BELIECTBA, IJJAHUPOBaTh M IPOBOJUTH XUMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO pacTBOPOB WIEJOYEH M KUCIOT C IIOMOIIBIO HHIUKATOpOB (JIaKMYC,
dheHondTanerH, METHIIOPAHXK U JIPYTHUE).

K koHiy oOyueHus B 9 Kjacce mpeaMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y OOYYAFOIINXCS YMEHUMN:

PaCKpbIBaATh CMBICII OCHOBHBIX XHMHYCCKHUX HOHATUH: XUMUYCCKUU 9JICMCHT, aTOM, MOJICKYJIA,
WOH, KaTUOH, AaHHOH, TMPOCTOE  BEIIECTBO,  CJIOXKHOE  BEIIEeCTBO,  BaJCHTHOCTH,
QJICKTPOOTPULATCIIBHOCTh, CTCIICHb OKUCIICHUSA, XUMHUYCCKAsA pCaklus, XUMHUYCCKasA CBA3b,
TEII0BOM 3 (EeKT peakiuu, MOJb, MOJSIPHBII 00BEM, pacTBOp, DJIEKTPOIUTHI, HEAIEKTPOIUTHI,
ANEKTPOJIUTUYECKAST JUCCOIMAIMS, PEAKIMH HOHHOrO OOMEHa, KaTalu3aTtop, XHUMHYECKOE
paBHOBecHe, 0OpaTUMbIE U HEOOpATUMBbIE PEaKIuU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU,
OKHCJIIMTCJIb, BOCCTAHOBUTCJIb, OKHCJICHHUC HW BOCCTAHOBJICHUC, aJIJIOTPOIIHA, aM(bOTCpHOCTL,
XUMHYECKast CBsI3b (KOBaJIGHTHAs, HOHHAs, METAJUIMYECKas ), KpUCTaUINYeCcKas peiéTka, Koppo3us
METaJIJIOB, CILIABbl, CKOPOCTh XUMUYECKON peakluy, IPeesIbHO AonycTuMas KoHueHTpauus [IJIK
BEIIECTBA;

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX HOHATUH U INPUMCHATH 3THU NOHATUA IIPU
OINMCAaHUU BEUIECTB U UX MPEBPAILCHUM;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUIsI COCTaBieHHs (OpMyJ BELIECTB W YpaBHEHUH
XUMHUYECKUX PEAKIU;
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ONpEAENATh BAJIEHTHOCTh M CTENEHb OKUCICHHS XHMHUYECKUX OJJIIEMEHTOB B COEIMHEHUSX
Pa3NUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K OINPENEIEHHOMY KIIAcCy COCTUHEHUH TI0
dbopMynaM, B XUMHUYECKOM CBA3M (KOBaJeHTHas, MOHHAS, METa/NINYeckas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3aps]] MOHA MO0 XUMHUYECKOW (opmyse, XapakTep Cpelbl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COSAMHEHM, TUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIECTRA;
packpeiBaTh cMmbici Ilepuonnueckoro 3akona [[. WM. MeHnueneeBa UM JAEMOHCTPUPOBATH €ro
MOHMMAaHMEe: ONHUCHIBATh W XapakTepu3oBaTh TabiauuHyto ¢opmy Ilepuoanueckoil cucTeMbl
XUMUYECKUX DJIEMEHTOB: Pa3jinydarTh MOHATUS «rjaBHas moAarpynma (A-rpynma)» U «mododyHas
noarpynna (b-rpynma)», maneie ¥ OOJdbIIME MEPUOIBI, COOTHOCUTH OOO3HAUEHUS, KOTOpHIE
UMEIOTCS B TIEPUOJAMYECKON TaOnWIle, C YWUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3aps] sapa, olliee Ynuciao SJIEKTPOHOB U paciipe/iesieHHe UX M0
ANIEKTPOHHBIM CJIOSIM), OOBSICHITH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX
COEIMHEHMH B Mpeenax MajblX MEPUOJIOB U IIaBHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;
KJIACCU(PUITUPOBATh XUMUYCCKUE DJIEMEHTHI, HEOPTAaHMYECKUE BEIIECTBA, XUMHUYECCKUE PEAKIIUU
(Mo yKMCIly ¥ COCTaBY yYacCTBYIOIIMX B PEaKILIUU BEIECTB, MO TEIIIOBOMY 3P QEKTy, 10 U3MEHEHHUIO
CTCTICHEW OKUCIICHUS XUMHYECKHUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMHCHIBATh) OO0IIME U crneuuduueckue XHUMHYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIECTB, MOATBEPXKAAsi ONMUCAHKUE MPUMEpPaMU MOJEKYJISPHBIX ¥ MOHHBIX YPaBHCHHIA
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

COCTABJIATh YPAaBHEHHUS AIICKTPOJUTUUECKON TUCCOIMAINN KUCIOT, IET0YeH U COJIeH, MOJTHBIE U
COKpalIEHHbIE YpaBHEHHUS peakuuii MOHHOro OoOMEHa, ypaBHEHMsI peakiuil, MOJTBEP KIAIOIIUX
CYIIIECTBOBAHHE TEHETHUECKOM CBSI3M MEXK]Iy BEIIECTBAMU PA3IMYHBIX KI1ACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUNA MOCPEACTBOM COCTaBICHUS
ANIEKTPOHHOTO OallaHCa ITUX PEaKIIUi;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKaHUS
XUMHYECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIUHCIISITh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMUYECKOTO 3JIeMEeHTa 1O (opMyse COCTUHEHHs, MAaCCOBYIO JOJIO BEIIECTBA B PacTBOpE,
MIPOBOAUTDH PACUEThI 110 YPAaBHEHUIO XUMUYECKOM peaklnu;

coONIOAaTh TpaBUiia MOJIb30BAHUS XUMUYECKOW TOCYAOH U JTaOOpaTOpHBIM O00OpYIOBaHHEM, a
TaK)ke MpaBuiia oOpallleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU MO BBIIOJHEHUIO
nabOpPaTOPHBIX XUMHUYECKHUX OMBITOB MO TOJTYYCHHIO W COOMPAHHMIO Ta3000pa3HBIX BEMIECTB
(amMMumaka u yriIeKHCIIoro rasa);

MPOBOANWTHh  PEAKIUH, TOJATBEPKIAIONINE KAYECTBEHHBI COCTAaB  Pa3IMYHBIX  BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpHI-, OpOMUI-, HOAUA-, KapOoHaT-, ¢ocdar-, CHIMUKAT-,
cynb(har-, THAPOKCUI-HOHBI, KATHOHBI AMMOHUS U HOHBI H3YYCHHBIX METAIIOB, IPUCYTCTBYIOIIHE
B BOJHBIX PACTBOpPaX HEOPraHMUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OTIEPAIlMU MBICIUTEIHHON NEATeIbHOCTH — aHallu3 M CHUHTE3, CPAaBHEHUE,
000011IeHNe, CHUCTEMAaTU3alllI0, BBISBICHUE NPUYUHHO-CIEICTBEHHBIX CBA3€H — IJIS W3y4YEeHUS
CBOWCTB BEHIECTB M XHUMHUYECKUX PEAKIUi, E€CTECTBCHHO-HAYYHBIE METOABl IO3HAHUS —
Ha0II0/IcHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHME

8 KUIIACC
KoJsinuecTBO 4acoB DIeKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB Kontponsuste | Ipaxriaecime (undposbie)
/I | ¥ TeM NPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcbl
Paznea 1. IlepBoHayajibHble XUMHYECKHE TOHSATHUS
BemecTBa 1 xumuueckue bubmorexa HOK
1.1 e'icl - 15 1 https://m.edsoo.ru/7f41837¢
peakl https://resh.edu.ru
o B LOK
1.2 HDAKTHIECKOI 5 2 https://m.edsoo.ru/7f41837¢
p https://resh.edu.ru
JesITeNIbHOCTH YeJIOBEKa
‘ Hroro no paszzneny H 20 H

‘ Paznen 2. BaxHeiilye npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB

Bosavx. KHCIono bubmuoreka [JOK
2.1 HOHi?"I“I/Ié o6 oxfn He.lx 6 https://m.edsoo.ru/7f41837¢
a https://resh.edu.ru
B u bubmuoreka [JOK
2.2 ONOpOZ.1IOHATHE O 8 1 https://m.edsoo.ru/7f41837¢
KHCJIOTaxX U CONAX
https://resh.edu.ru
bubaunoreka [IOK
2.3 Bona. Pactsoper. [onstue 5 1 1 https://m.edsoo.ru/7f41837¢
00 OCHOBaHUAX
https://resh.edu.ru
OcCHOBHBIE KJIACCBI bu6mmoreka [IOK
24 HEOPraHNYECKUX 11 1 1 https://m.edsoo.ru/7f41837¢
COEIMHEHNI https://resh.edu.ru
Wroro no pazaeny 30
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https://m.edsoo.ru/7f41837c
https://resh.edu.ru
https://m.edsoo.ru/7f41837c
https://resh.edu.ru
https://m.edsoo.ru/7f41837c
https://resh.edu.ru
https://m.edsoo.ru/7f41837c
https://resh.edu.ru
https://m.edsoo.ru/7f41837c
https://resh.edu.ru
https://m.edsoo.ru/7f41837c
https://resh.edu.ru

Paznen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumuieckux 31eMeHToB /[. U. MenaeseeBa. Ctpoenue

aTOMOB. XMMH4YeCKaA cBsA3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€AKIIHH

[Tepuoanueckuii 3aKOH U

[Tepuonuueckas cucrema bu6mmoreka [IOK
3.1 XUMHUYECKHUX DJIEMEHTOB /J. 7 https://m.edsoo.ru/7f41837¢
N. MenpneneeBa. CTpoeHue https://resh.edu.ru
aToMma
s o B LOK
32 8 1 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEILHBIE
https://resh.edu.ru
peakuuu
bu6mmoreka [JOK
Hroro no paszneny 15 https://m.edsoo.ru/7f41837¢c
https://resh.edu.ru
PeszepBHoe Bpemst 3 bubmorexa [IOK

https://m.edsoo.ru/7f41837¢

OBILEE KOJIMYECTBO YACOB

110 [TPOI'PAMME 68 4
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https://m.edsoo.ru/7f41837c
https://resh.edu.ru
https://m.edsoo.ru/7f41837c
https://resh.edu.ru
https://m.edsoo.ru/7f41837c
https://resh.edu.ru
https://m.edsoo.ru/7f41837c

9 KVIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaunmeHnoBaHue pa3ieiioB Kourpossbie | TIpaxriaeckue (uudpossbie)
n/m | W TeM NPOrpaMMbl Bcero 260ThI 2G0TI oOpa3oBaTe/ibHbIE
P P pecypchl
Pa3jen 1. BemecTBO U XUMHYeCKHe peaKIIun
[ToBTOpeHMEe U yriryoieHue
1.1 3HAHUW OCHOBHBIX Pa3J/IeiIOB 5 1 526:3/(;36;15)0157 412636
ps://m. .
Kypca 8 Kkiiacca
OcHOBHBIE 3aKOHOMEPHOCTH bubmorexa [IOK
1.2 b 4 https://m.edsoo.ru/7f41a636
XUMHHCCKUX peaKiii https://resh.edu.ru
DneKTpoNIuTHYecKas bubnmnoreka [JOK
1.3 JTUcconanus. XuMUYECKHe 8 1 1 https://m.edsoo.ru/7f41a636
peaKkIMK B pacTBOpax https://resh.edu.ru
‘ Wroro no pazneny H 17 H

‘ Pasznea 2. HeMeTa/JIbI H HX COeAMHEHUS

OOm1ast xapaKTepUCTHKA

bu6mmorexa [JOK

VIA-rpynmnsl. Cepa u eé

2.1 XUMHYECKHAX DJIEMEHTOB 4 1 https://m.edsoo.ru/7t41a636
VIIA-rpynmet. ["anoreHsr https://resh.edu.ru
OO6mrast xapakTepucTuKa bubnuotexa [JOK

2.2 XUMHAYECKUX DIIEMEHTOB 6 https://m.edsoo.ru/7f41a636

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

COCAMHCHUA

OO6mrast xapakTepucTHUKa
XUMHUYCCKUX DJICMCHTOB

bubmnoreka [IOK

2.3 7 https://m.edsoo.ru/7f41a636
VA-rpymmsi. Asot, docdop https:/resh.edu.ru
M UX COCIUHCHUS : : -
OOm1ast XxapaKTepUCTHKA
24 XAMHAYECKHAX DJIIEMEHTOB 2 bu6mmoreka [JOK
’ IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHHI M UX COCTMHCHHMS
‘ Hroro no paszueny H 25 H
‘ Paznea 3. Merasibl M X COeTHHEHH S
3.1 OO011e cBOICTBA METAIIJIOB 4 Eggslj/(:seeliionlf/7 412636
BaskHeiiie MeTa bubmuoreka [{OK
32 CO;KI:IH?:I/I;I;I METAJLIBT | X 16 https://m.edsoo.ru/7f41a636
A https://resh.edu.ru
‘ Hroro no paszzneny H 20 H
‘ Paznen 4. Xumusi 4 OKpyzKa0mias cpeia
B bu6mmorexa [JOK
4.1 mi?;;?;?é:izepﬂaﬂbl B 3 https://m.edsoo.ru/7f4
https://resh.edu.ru 1a636
‘ Htoro no paszneny H 3 H
PesepBHOE Bpems 3 bubmorexa LIOK
PBHOC Bp https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 63

I10 ITPOT'PAMME
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https://m.edsoo.ru/7f41a636
https://resh.edu.ru
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru
https://m.edsoo.ru/7f4
https://resh.edu.ru
https://m.edsoo.ru/7f41a636

ITOYPOYHOE IINTAHUPOBAHUE

oOpariieHus ¢ 1abopaTOpHBIM
o0opyI0BaHUEM»

8 KVIACC
KoauyecTBO 9acosB ‘
Ne Tema ypoka Kontpoubnbie | IIpakTnuyeckue Hata JJEKTPOHHbIE HPPOBLIE
n/n Bcero U3yuyeHusi | oOpa3oBaTesibHbIE PeCypChI
padoThI padoThI
[Ipeamer xumun. Poas xumun bu6nuoreka [JOK
1 B )KU3HU YenoBeka. Tena u 1 https://m.edsoo.ru/ff0d210c
BEIIIECTBA https://resh.edu.ru
[TonsiTHe 0 MeTOAAX TO3HAHUS bubmorexa TIOK
2 B VMU a 1 https://m.edsoo.ru/ff0d227e
https://resh.edu.ru
[TpakTuyeckas padora Ne 1
«IIpaBwmia paboThI B Bubnnotexa [OK
3 na0opaToOpUu U MPUEMBI 1

https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d210c
https://resh.edu.ru
https://m.edsoo.ru/ff0d227e
https://resh.edu.ru
https://m.edsoo.ru/ff0d23dc

YucTele BELIECTBA U CMECH.

bubmunoreka [JOK

4 CriocoBL bas eI ereceil https://m.edsoo.ru/ff0d26¢ca
pasit https://resh.edu.ru
[TpakTrueckas padota Ne 2
5 «Paznenenue cmeceit (Ha bubmmorexa [JOK
IIpUMEPE OYUCTKH https://m.edsoo.ru/ff0d28c8
MMOBApPEHHOM COJIN)»
6 ATOMBI U MOJICKYJIBI bubmorexa IIOK
Y https://m.edsoo.ru/ff0d2a6¢
XHUMHUYECKHUE JIEMEHTHI. bubnunoreka LIOK
7 3Hak# (CHUMBOJIBI) https://m.edsoo.ru/ff0d2be8
XUMHUYCCKHUX DJICMCHTOB https://resh.edu.ru
2 [IpocTeie U cioXHbBIE bubmuoreka LIOK
BelleCcTBa https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE Bubmuoreka [JOK
y4eHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
o | e Yo Binionesa LOK
pMYyITa. https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX
3JICMEHTOB
OtHocuTeNnbHAas aTOMHAs bubmmnoreka LIOK
11 Macca. OTHOCHUTeITbHAS https://m.edsoo.ru/ff0d323¢
MOJIEKYJIsIpHAsE Macca https://resh.edu.ru
12 MaccoBas J0JIsI XUMHYECKOI'O bu6moreka [JOK
3JIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350c
13 Komnuecto BemecTBa. Moib. bubnmnorexa LIOK
MousipHasi Macca https://m.edsoo.ru/ff0d5230
14 DOU3NIeCKUe U XUMUYECKHUE bu6mmoreka [IOK

SIBJICHUI. XMMHYECKas

https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://resh.edu.ru
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://resh.edu.ru
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

peaKiust

[Ipu3sHaku u ycioBus

bu6mmoreka [IOK

15 MPOTEKAHUS XUMUYECKUX https://m.edsoo.ru/ff0d3al6
peakuui https://resh.edu.ru
3aK0H COXpaHEHHUs MacChl

16 BEIICCTB. XMMUYECKHUE bubmmorexa HOK

https://m.edsoo.ru/ff0d3b88
ypaBHEHHUS
D e o LOK

17 aBHeHH'fM S https://m.edsoo.ru/ff0d5708
YP N https://resh.edu.ru
peakmuit
Kiaccudukanmst XuMHUIecKux

18 peakiuii (CoeTuHEHN, bu6mmoreka [JOK
pasoKeHUS, 3aMeIIECHUS, https://m.edsoo.ru/ff0d3{34
oOMeHa)

M. B. JlomoHOCOB —

19 YYEHBIN-OHUMKIIONIEIUCT. bubnunorexa LIOK
O00011eHIE U https://m.edsoo.ru/ff0d40c4https://resh.edu.ru
CHCTEMATH3aIHs 3HAHUI

ro | Ko e e v BiGaioness LOK

m https://m.edsoo.ru/ff0d4290
XUMUYCCKHE PEAKIIFH)
Bo3nyx — cmeck ra3os.

71 CocraB Bo3ayxa. Kuciopon bubnmnorexa [JOK
— DJIEMEHT U MIPOCTOE https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
dusnueckre U XUMHUIECKUE
CBOMCTBa KHCIIOPOJIa Butmiorexa [[OK

22 (peakuu OKUCIEHUS,

ropenue). [lonstue 06
OKCHJIaX

https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d3a16
https://resh.edu.ru
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://resh.edu.ru
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4https://resh.edu.ru
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

Crioco6bI osrydeHus

73 KHCTIOpO/ia B JTa0OpaTOPUU U bu6mmoreka [JOK
MIPOMBIIIJIEHHOCTH. https://m.edsoo.ru/ff0d497a
[TpumeHneHue Kucaopoa
TennoBoii 3¢ ekt
XUMHYECKON peaKIuu,

24 IIOHATUE O TEPMOXUMHUYECKOM Egg:lf/cgeeﬁiori/ 044790
YpPaBHEHUH, IK30- U " ’
HHJIOTEPMHUYECKUX PEAKLUAX
Tonnuso (HedTh, yroap u Bubmuotexa LOK

25 MeTan). 3arpasHenue https://m.edsoo.ru/ff0d4c4a
BO3J1yXa, CIIOCOOEL €ro https://resh.edu.ru
MpeIOTBPALICHUS * =
[Tpaktuyeckas padora Ne 3 o

26 teme «llonyuenue u bubnuorexa [JOK
coOupaHue KUCIopo/Ia, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHUE €ro CBOMCTB)

Bonopoa — snemeHt u but6mmoreka [JOK

27 IIPOCTOE BEIECTBO. https://m.edsoo.ru/ff0d4dd0
HaxosxieHue B mpupoie https://resh.edu.ru
dusnueckue U XUMUYECKHUe Butmiorexa [[OK

28 | coictBa Bonopona. hitps://m.cdsoo.ru/ff0d4dd0
[Ipumenenue BoJOpoaa

bub6moreka [JOK

29 ITonsiTHE O KHCIOTAX U COJIAX https://m.edsoo ru/ff0d50d2

30 Crioco0bI oTydeHus bubnmnoreka [JOK
BOJIOpOJIa B JJaOOpaTOpHUH https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o

31 teMe «Ilonyuyenue u bubnuoreka LIOK

cobupanue Boaopoa,
HU3YYCHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4{42
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://resh.edu.ru
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModsipHbIi 00BEM Ta30B.

bubmunoreka [JOK

32 3akoH ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncnenus o0bEMa,
33 KOJIMYECTBA BEIIECTBA rasa 1o but6mmoreka [JOK
€ro U3BECTHOMY KOJIHYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WM 00BEMY
Brrunciaenus 00EMOB razos
34 10 YPAaBHEHUIO peakliy Ha bubmuoreka LIOK
OCHOBE 3aKOHA 00BLEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 DOU3NYECKUE U XUMUYECKHUE but6mmoreka [IOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsitue bubimorexa IIOK
36 o6 MHIHKATODAX ’ https://m.edsoo.ru/ff0d59¢e2
A p https://resh.edu.ru
Bopna xak pactBopuTes.
37 E:}(I:;(I:EeHeHHL;IeLIIg aCTBOPEI Bubmiorexa OK
» PacTBOpBL. https://m.edsoo.ru/ff0d5b40
MaccoBas 1014 BEIIECTBA B
pacTBope
[TpakTrueckas padota Ne 5 mo
38 TZ?:B?)H(I));I 20;1(1) BEGEJII{;HHOIZ bubmaorexa LIOK
p p N P a https://m.edsoo.ru/ff0d5eba
MAacCOBO# Jonei
PacTBOPEHHOTO BEIICCTBAY
Konrpomnsnas padora Ne2 o bubmuoreka [JOK
39 teme «Kucmopon. Bogopos. https://m.edsoo.ru/ff0d6342
Boma» https://resh.edu.ru
o | Socmm e B 10K
THA, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
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https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://resh.edu.ru
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://resh.edu.ru
https://m.edsoo.ru/ff0d664e

[Tonyuenune u xummudeckue
CBOMCTBA KUCIIOTHBIX,

bubnuorexa [JOK

41 OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHUIIOB

o | Soromms cormn Busorea 101

1M, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tonydyenue u xumMnyeckue bubmuoreka LIOK
CBOWCTBAa OCHOBAaHUL https://m.edsoo.ru/ff0d67ca

| oo oo Busorea 10

M, https://m.edsoo.ru/ff0dfee?
HOMEHKJIaTypa
[TonyueHue U XUMHUYECKHUE bubimorexa IIOK

45 Uy https://m.edsoo.ru/ff0dfee2

CBOMCTBA KHCIIOT
https://resh.edu.ru
Conu (cpennue):

46 HOMEHKJIaTypa, CIIocOObI bubmuoreka [IOK
MOJTyYEHUs, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOICTBa
IIpakTnueckas padora Ne 6.

Pemrenne

47 AKCIIEPUMEHTAJIbHBIX 337124 bu6mmoreka [JOK
1o TeMe «OCHOBHBIE KJIAaCCHI https://m.edsoo.ru/00ad9b7¢c
HEOPTaHUYECKUX
COETUHEHUI

5 | Lo e vy Busorea 101

N p https://m.edsoo.ru/00ad9a50
COEIUHEHNIT
49 O0600meHNE U bubmuoreka [JOK

CHUCTCMAaTHU3al sl 3HAHHUI

https://m.edso0o.ru/00ad9cb2
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

KonTponbnas padora Ne3 no
TeMe "OCHOBHBIE KJIACCHI

bubnuorexa [JOK

50
HEOPraHUYECKUX https://m.edsoo.ru/00ad9¢ela
coenuHeHun"
IlepBble TONBITKH
51 KJIaCCU(PUKAIIMA XUMHUYECKIX bu6mmoreka [IOK
anemMeHTOB. [loHsTHE O https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX JJIEMEHTOB
[lepuonuueckuii 3aKOH U
57 IIepnonnueckas cucrema bubnuoreka LIOK
XUMHYECKHX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52¢c
MeneneeBa
TTeDHOLLL FDYIIIEL bu6mmoreka [IOK
53 o pr Hnn’Hp YHIpL, https://m.edsoo.ru/00ada52¢c
Py https://resh.edu.ru
54 Crpoenune atomoB. CocTaB bubmuorexa [JOK
aTOMHBIX sifiep. M3oTomsl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX
55 000J10Y€K aTOMOB DJICMEHTOB bubmuoreka [{OK
[lepuoanueckoit cucrems! /. https://m.edsoo.ru/00ada6bc
N. MenaeneeBa
XapakTepucTuka
o | oo B 10K
. https://m.edsoo.ru/00ada824
[Tepuoanueckoii cucreme /1.
W. MenneneeBa
3unauenue [lepuonnyeckoro
3aKOHa I Pa3BUTHUS HAYKHU U
57 npaktuku. J[. 1. Menzaeneen Bubmiorexa LOK

— y4€HBIH, eAaror u
rpaXJIaHUH

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

DNeKTpOOTPUIIATETLHOCTh

bubmunorexa LIOK

58 4TOMOB XMMHIHCCKIX I https://m.edsoo.ru/00adaab8
SJIEMEHTOB
but6mmoreka [JOK
>9 Vonmas Xumueckas CBAsh 1 https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas 1 bubmuoreka LIOK
XAMHYECKAS] CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast 1 Bubmuoreka [JOK
XAMHYECKAS! CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenenk okncieHus 1 https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO- 1 but6mmoreka [IOK
BOCCTAHOBUTEJIbHBIE PEAKIINH https://m.edsoo.ru/00adb076
64 Oxucnurenu u 1 bu6mmoreka [JOK
BOCCTAHOBHUTEIIN https://m.edsoo.ru/00adb076
5 | Somemmemrietno | Busmorea 10
«-1P ' https://m.eds00.ru/00adb486
XUMHUYECKas CBA3LY
66 PesepBHblIii ypok. O60011eHNE 1 bubnuoreka LIOK
U CUCTEMATHU3alMs 3HAHUN https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0001eHNEe 1 bubnuoreka [IOK
U CUCTEMAaTH3aIys 3HAHUHA https://m.edsoo.ru/00ad9cb2
63 PesepBHbIil ypok. O6001IeHNE 1 bubnuorexa [JOK
W CUCTEMAaTHU3alls 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(POBHIE

Ne Jara
Tema ypoka Kourpoasbnsie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3y4YeHUs
padoThI padoTbl pecypcebl
Ilepronrueckuit 3aKoH.

1 [Tepuonnueckas cucrema 1 bubmuotexa [JOK
XUMUYECKUX dieMeHToB J]. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B

) H3MCHCHUU CBOICTB 1 Bbu6morexa [JOK
XUMUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
K

, | Kb 1 Buaonesa LOK

yP https://m.edsoo.ru/00adb7e2
HEOPTaHMYECKUX BEIICCTB
o | Bt [ Bunionsa LOK
L KD https://m.edsoo.ru/00adbac6
peméToK
5 Konrponbnas pabora Nel mo 1 1 https://resh.edu.ru

teMme «lloBTOpenue u

26



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://resh.edu.ru

yriyOJieHre 3HaHUN
OCHOBHBIX Pa3JIeNioB Kypca 8
KJ1acca

Knaccudukanmst Xumuaeckux

bu6mmoreka [IOK

6 peakuii o pa3IMIHbIM https://m.edsoo.ru/00adbcb0
MIPU3HAKaM https://resh.edu.ru
[TonsiTHE O CKOpOCTH

7 XUMHUYECKOHN peaKltu. bubnnorexa [IOK
[ToHsITHE O TOMOT'CHHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOTreHHBIX PEaKIIHSIX
[TonsiTHE 0 XMMUYECKOM
paBHOBecuu. DaKkTOpHI, BuGmuorexa [IOK
BIIUSOIINE HA CKOPOCTh

8 Hwe ¥ p https://m.edsoo.ru/00adc28c
XUMHYECKON peakinu u https-//resh.eduru
MOJIOKEHUE XUMUYECKOTO - -
paBHOBECHS

9 OKucIUTeILHO- bu6mmoreka [{OK
BOCCTaHOBUTEJIBHBIC PEAKITUU https://m.edsoo.ru/00adcade
Teopust dIEKTPONIUTUIECKOU BuGmuorexa [IOK

10 cconuanmu. C e
JIMCCOTHATIIH. L MIIHHBIC 1 https://m.edsoo.ru/00adcd68
ca0ble AJICKTPOIUTHI

bubmnoreka [IOK
11 Honnblie ypaBHEHHsI peaKIuit https://m.edsoo.ru/00add448
https://resh.edu.ru

XUMHYECKHE CBONCTBA KUCIIOT
1 OCHOBaHHUH B CBETE Bubmorexa IOK

12 eACTaBJICHUHN 00
HPEACTABICHII OB https://m.edsoo.ru/00add5d8
ANEKTPOIUTUIECKON
JUCCOLHAITTI

13 XUMHYECKHE CBOMCTBA COJICH bu6mmoreka [JOK

B CBETE MpEJCTaBICHUN 00

https://m.eds00.1ru/00add8b2 |
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https://m.edsoo.ru/00adbcb0
https://resh.edu.ru
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://resh.edu.ru
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://resh.edu.ru
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

BJIEKTPOJIUTUYECKOMN

JIMCCOLHAITUN
14 [lonsTHE 0 THAPOIN3E COJICH bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06006111eH1E U bu6mmoreka [JOK
CHCTEeMaTH3aIis 3HaHUI https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1. bubmuorexa [JOK
16 «Pemmenue https://m.edsoo.ru/00addbfa
IKCIICPUMEHTAJIBHBIX 337129 https://resh.edu.ru
KonTponbnas pabota Ne2 mo
17 TeMe «DJIEKTPOJIUTHIECKast bubnnorexa [IOK
nuccounanus. XuMHUYECKHE https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
18 || rasoroon Xomrseosne Bumiorexa LIOK
. ) https://m.edsoo.ru/00addfe2
CBOMCTBA Ha IIPUMEPE XJI0pa
XnopoBoaopoa. CosisiHast
19 KHCJI0Ta, XUMHICCKHE bubmanoreka [IOK
CBOICTBA, MOJTyYCHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
[IpakTuueckas pabora Ne 2 o
20 teMe «Ilomyyenue cosssHON bubnuorexa [IOK
KHCJIOTBI, U3yUYeHHE €€ https://m.edsoo.ru/00ade348
CBOMCTBY»
Brrurcnenus mo ypaBHEHUSIM
1 XUMHUYECKUX PEaKIui, eCciu bu6mmoreka [JOK
OJIMH U3 PEareHTOB JIaH B https://m.edsoo.ru/00ade488
M30BITKE
2 OO01mas xapakTepucTUKa bubnmorexa [JOK

anemMeHTOB VIA-rpynmsl

https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://resh.edu.ru
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

https://resh.edu.ru

AnnotponHbsle MoaUbUKALIUN

cepnl. HaxoxieHue cepsl U €€ bubmuoreka [JOK
23 .
COCTMHECHHU B TIPUPOJIC. https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOMCTBA CEPHI
CepoBoJ10p0O/1, CTPOSHHE
24 (bHIS)I/I‘le?KECIIfI’ XI/II;/II/I‘IGCI&/IC bubmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepsl. CepHas
75 KHCTIOTa, GU3UYECKUE U bu6mmoreka [JOK
XAMHAYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHUE
XUMHYECKUE PEAKIUU,
JIe)KaIlEe B OCHOBE
IIPOMBIIIJIEHHOT'O CII0C00a bubnuorexa [JOK
26 MOJTyYEHHUsI CEPHOI KUCIIOTHI. https://m.edsoo.ru/00adec8a
XHUMHYECKOE 3arpsi3HEHUE https://resh.edu.ru
OKPYIKaIOIIeH Cpebl
COCJIMHCHMSIMU CEPBI
27 Brruncnenne maccoBoit 1o bu6mmoreka [IOK
BBIXO/Ia MMPOJIYKTa pPEaKluu https://m.edsoo.ru/00adec8a
OOm1ast XxapaKTepUCTHKA
aJieMeHTOB VA-Tpynnsl. A30T
28 acrpocT aHeHI/IE}]; MIpUPOJIC , bubmorexa HOK
pactpoctp PHpOZE, https://m.edsoo.ru/00adeeab
(hU3UYECKHEe U XUMHUYECKHE
CBOMCTBa
AmMmuak, ero puzndeckue u
29 XHMUYECKHE c(bl;oﬁCTBa buGmorexa [IOK
’ https://m.edsoo.ru/00adf004
MIOJTyYCHUE U IPUMCHCHHE
30 [TpakTrueckas padota Ne 3 o bubnuoreka [JOK

teme «llosryyenne ammuaka,

https://m.eds00.1ru/00adf180 |
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https://resh.edu.ru
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://resh.edu.ru
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

M3Y4YEHUE €r0 CBOMCTB)

A3oTHas KHucnoTa, eé€

bubmnoreka [IOK

31 (usmcciue u xumueciue https://m.edsoo.ru/00adf306
CBOMCTBA T -
Hcnonb30BaHre HUTPATOB U
COJIE aMMOHUS B Ka4eCTBE

32 MUHEPATBHBIX y100pEHHIA. bubnunorexa [JOK
XHUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpYKaroIlen Cpeibl
COCAMHEHUSIMH a30Ta
dochop. Oxcun pochopa (V)

33 u GochopHas KHUCIOTa, bubnuorexa [IOK
(hU3UYECKHEe U XUMHUYECKUE https://m.edsoo.ru/00adf68a
CBOWCTBA, IIOJIyYECHHE
Hcnonp3oBanue GocdaTtos B

34 KauecTBE MUHEPATbHBIX bubnunorexa [JOK
yaoOpeHuit. 3arpsi3HeHNe https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpeibl hochaTaMu
Yrnepon, pacupocTpaHeHUE B Bubmorexa LIOK

35 HPHPOZE, (1)I/ISI/I‘I%CKI/IG " https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcuapl yriaepojaa, ux
buznyecKkrue 1 XuMHUYEeCKUe Bubmorexa [IOK

36 CBOHCTBA. IKOJOTUIECKHE https://m.edsoo.ru/00adfebe
MpoOJIeMBbI, CBSI3aHHBIE C
okcugoM yriepoaa (IV)

. bubnuorexa [JOK

37 VYronbHast KUCIIOTa U €€ COIu https://m.edsoo.ru/00ae006¢
[Tpaktudeckas padora Ne 4 o

38 teme "[lonyuenue bubmorexa [IOK

YIJICKHUCJIOTO Ira3a.

https://m.edsoo.ru/00ae027¢e
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https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

KauectBenHnas peakuus Ha
KapOoHaT-HOH"

[TepBoHayaNbHbBIE MOHATHUS 00

bubmuoreka [JOK

39 OpraHNYECKHX BEIIECTBAX KaK
p m https://m.edsoo.ru/00ae054¢e
0 COCIMHEHHUSX YIJIepoJia
40 Kpemuuii u ero coeAuHCHUS bubmmorexa [TOK
P https://m.edsoo.ru/00ac080a
[TpakTuyeckas padora Ne 5.
Pemrenue
41 3KCIEePUMEHTAILHBIX 3a4a4 I10 bubmmorexa [TOK
P - https://m.edsoo0.ru/00ac0bf2
TeMe «Bakuennime
HEMETAJUIBL U UX COCIUHEHUI
KontponsHas padora Ne3 1o
42 TEME I<)<Ba>1<HeI7EJH/I(3 bubmorexa LIOK
https://m.edsoo.ru/00ae0el 8
HEMETAJUIBI U UX COEIUHEHUI
OO6mrast xapakTepucTuKa
XUMHYECKHUX DJIEMEHTOB —
METaJLIOB. MeTajuitnyecKkast
43 CBS3b U METAJUINUECKAS Brbmrorexa HOK
.. https://m.edsoo.ru/00ael103e
KpUCTaJUTHYECKas peméTka.
duznueckue cBoiicTBa
METAJIOB
XUMHUYECKHUE CBOMCTBA
METAILIOR bu6mmoreka [JOK
44 ekt OX.I/IMI/I‘leCKI/II;'I - https://m.edsoo.ru/00ael1156
p . P https://resh.edu.ru
HanpsHKEHUH METAJIOB
OO6mwme crmocoOb! MOTyUYeHUs
MeTauioB. CILIaBhl.
bu6mmoreka [JOK
45 Brruncnenus no ypaBHeHHUIM

XHUMHUYCCKUX peaKHHﬁ, €Clin
OAVH M3 pCarcHTOB COACPKUT

https://m.edsoo.ru/00ael 156
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://resh.edu.ru
https://m.edsoo.ru/00ae1156

IpUMECH

46 [TonsiTue o Koppo3uu bubmuorexa [JOK
METaJLIOB https://m.edsoo.ru/00ael1278
bubmnoreka [IOK
47 [Henounsie MeTaLe! https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUIPOKCUIBI bubnmorexa [JOK
HATpHs U Kaus https://m.edsoo.ru/00ae14b2
49 [IlenoyH03eMEIbHBIE METAIIBI bubmuoreka [JOK
— KaJIbIIUA ¥ MarHui https://m.edsoo.ru/00aelSe8
Baxueiime coeTuHEHUS bubmorexa HOK
50 AL a https://m.edsoo.ru/00ael5e8
B https://resh.edu.ru
51 0O0001IeHNE U
CHCTEMAaTH3allNs 3HAHUM
59 JKECTKOCTh BOABI U CIIOCOOBI bu6mmoreka [IOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
jy | Hremmeoran o e 6o B 10K
N A " https://m.edsoo.ru/00aelaed
METOBI €€ YCTpaHCHHUS
. bubmuorexa [JOK
>4 AmoMuHIH https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOWCTBA bubnnorexa [JOK
OKCHJIA ¥ THJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Kenezo https://m.edsoo.ru/00ae1d86
https://resh.edu.ru
57 Oxcunpl, THAPOKCUIBI U COJIU bubnmorexa [JOK
xenesa (I1) u xxenesa (III) https://m.edsoo.ru/00ae35e6
58 0O00011EeHE U
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://resh.edu.ru
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://resh.edu.ru
https://m.edsoo.ru/00ae35e6

cCUCTEMATH3alUd 3HAHUU

[TpakTrueckas padota Ne 7.
Pemenue

bubmuoreka [JOK

59 AKCIEPUMEHTAIBHBIX 3a7a4 110
p . 5 https://m.edsoo.ru/00ae3de8
TeMe «BaxkHelne MeTauibl U
WX COCJIMHCHHUSI
Boruncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEeareHTOB JaH B
60 H§6BITKGI;IJII/I coze f{lmT bubmmorexa HOK
Acp https://m.edsoo.ru/00ael1750
npuMecHy. Beraucienus
MacCOBOM JI0JIM BBIX0/1a
MIPOJIYKTA PEAKIIMH
61 O0600meHue
cucTeMaTu3alus 3HaHu|
KonTponbnas pabota Ne4 mo
62 Teme «BaxkHelne MeTauibl U
WX COCJIMHCHHUSI
BemectBa 1 Matepuaisl B
63 nosée HEBHOM )KI/F?,HI/I bubmorexa [IOK
a https://m.edsoo.ru/00ae3f50
YeJIOBEKa
64 XHUMHYECKOE 3arpsi3HEHUE bubnnorexa [JOK
OKPYIKaIOIIEH Cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pereHun bubnuorexa [IOK
HKOJIOTMYECKUX MPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O600mIeHNE bubmuoreka [{OK
Y CHCTEMAaTH3allUs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O60011eHNE bubnnorexa [JOK
U CUCTEMAaTH3aIUs 3HAHUN https://m.edsoo.ru/00adb33c¢
68 PesepBHbIil ypok. O6001ICHIE bubmuoreka [{OK
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

H Y CUCTEMaTH3alus 3HAaHUU

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

OBILEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68
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https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IUMYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» Xumus, 8 knacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe o0I1ecTBO
«3marenscTBO «IIpocBemenney

* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe 001IeCTBO

«3marenscTBO «IIpocBemenney

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

[TpumepHas pabouas mporpaMMa OCHOBHOTO 0011ero oopazoBanusi. Xumus. ba3zosblit
ypoBeHb (151 8-9 kinaccoB 00pa3oBaTeNbHBIX OpraHu3anuii). - M.: UHCTUTYT pa3BUTHS
cTpateruu odbpaszoBanusi Poccuiickoit akagemun oopazoBanus, 2021. DnekTpoHHOE

nocoOue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru - «Poccuiickas 35eKTpoHHAs TKOIaY,;

https://urok.apkpro.ru/ - bubnunorexa unugpposoro odpazoparenbHoro kontenra (LLOK)
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