MYHULUAIIAJIBHOE BIOJKETHOE OBILEOBPA3OBATEJILHOE YUPEX/IEHUE
«BJIAJUMHPOBCKA S IIIKOJIA»
AJIMUHUCTPALIMM BOJTHOBAXCKOI'O PAIOHA JJOHELIKOM HAPOJHOI PECIYBJIMKU

HPUHATO COIJTACOBAHO
peleHeM METOIMYECKOTO 00bEMHEHUS 3ame b JUpeKTopa no YBP
H.M. Anposa

y4HTeNel 001IeCTBeHHO-€CTECTBCHHBIX U

MAaTCMAaTUYICCKUX HAYK
npotokon ot 31.08.2023r. Nel 31.08.2023r.

PABOYAS ITPOI'PAMMA
y4eOHOro npeaMera XuMHuu
g 8-9 kiaccoB

CpOK peajau3anum nmporpamMmmbi: 2 rojia

CocraBurens: [1Ikabapo
Mapuna BnagumuposHa

YYUTCIIb XUMHUHU

nrt. Bnagumuposka, 2023



INOACHUTEJIBHASA 3AIINCKA

[TporpaMMa o XuMuu Ha YpPOBHE OCHOBHOTO 00111ero 00pa30BaHus COCTaBICHA Ha OCHOBE TPEOOBaHUH K
pe3yapTataM OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHOM MpOrpamMMbl OCHOBHOTO 00Imiero oOpa3oBaHUs,
npencrasieHHbIx B DI'OC 00O, a Takxe Ha 0CHOBE (eepaabHOi pabodeit MporpaMMbl BOCIIUTAHHS U C YUETOM
KOHIICTIIIUU TIPENOJaBaHusl y4yeOHOro mpeaMera «XUMHs» B 00Opa3oBaTelbHBIX OpraHu3aiusax Poccuiickoit
denepanuu.

[TporpamMma o xuMuu Ja€T MpeACTaBICHUE O LIENSAX, 00IIel cTpareru 00y4eH s, BOCIIUTAHUS U Pa3BUTHUS
oOyyaroniuxcsi CpeAcTBaMM ydeOHOro MIpeaMeTa, yCTaHaBIMBaeT O0s3aTelIbHOE MPEAMETHOE COAepKaHHE,
peaycMaTpUBaeT paclpeesieHue ero 1Mo KjiaccaM U CTPYKTYPUPOBAHHE 1O pasfiesiaM U TeMaM MporpaMMBbI 10
XUMHH, OIpeesieT KOJIWYECTBEHHbIE M KAyeCTBEHHBbIE XapaKTEPUCTUKH COAEpX aHHUs, PEKOMEHIYEeMYIO
MOCJIEZIOBATEIbHOCTh M3YyUEHUS! XUMUU C YUYETOM MEXKIIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBA3€H, JOTUKU
y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEW 00ydaloluxcs, OMpeAesisieT BO3MOXHOCTU IpenMeTra s
peanuzanuu TpeOOBaHUN K pe3ylbTaraM OCBOEHHS OCHOBHOM 0Opa3oBaTelbHOW MpOrpaMMbl Ha YPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHMs, a TakKe TPEOOBaHHWI K pe3ysibraTaM OOy4YeHHS XMMHUU Ha YPOBHE IIEJICH
U3yYEHUs MPEeAMETa U OCHOBHBIX BUIOB YUEOHO-TIO3HABATEIHHON JIEATEIHHOCTH 00y4YalOIIerocs Mo 0CBOECHUIO
y4eOHOTO conep KaHusI.

3HaHHUE XUMUU CIYKUT OCHOBOH sl GOpMUPOBAHUSI MUPOBO33pEHHs 00yUaroLIerocs, ero mpeacTaBiIeHun
0 MaTrepuaJbHOM €IMHCTBE MHpA, BaXXHYIO pOJIb HUrpaioT (GopMuUpyeMble XHUMHEH TMpencTaBiIeHUs O
B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 IBOJIOLUYU BEIIECTB B MPUPOJE, O MyTAX PELIeHUs IMo0aIbHBIX MpodieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YJHEPTETHUECKOM, TUIIIEBOM M SKOJIOTHYECKONW OE30TIaCHOCTH,
po0JIeM 3paBOOXpaHEHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET peasin3allii BO3MOKHOCTEH JIsl caMOpa3BUTHUS M (POPMUPOBAHUS KYJIBTYPBI JINYHOCTH, €€
obmelt 1 QyHKIIMOHATIBLHOW TPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OpPMUPOBAHUE MBIILICHUS U TBOPUYECKHX CIOCOOHOCTEH 00y4arouIuXcsi, HaBbIKOB MX
CaMOCTOSITEJIbHON Y4eOHOMN AesITeNbHOCTH, SKCIIEPUMEHTANIBHBIX U UCCIIEOBATEIbCKUX YMEHUI, HEOOXOIUMBIX
KaK B ITIOBCEAHEBHOM KM3HU, TaK U B MPo(heccHOHaNbHON AESITETbHOCTH;

3HaKOMHUT CO CTeNU(PUKOI HAyUHOTO MBIIICHUS, 3aKJIaAbIBAET OCHOBBI IIEIOCTHOTO B3MJIsAa HA €UHCTBO
MPUPOJIBI U YEJIOBEKA, SIBISIETCSI OTBETCTBEHHBIM 3TArioM B (HOPMUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH
00yJaroIInXcs;

crocoOCTByeT (HOPMUPOBAHHUIO IIEHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IIPUPOJIE,
K 4eJIOBEKY, BHOCUT CBOW BKJIAJ] B 9KOJIOTUYECKOE 00pa30BaHUE O0yUAIOIINXCS.

JlanHble HampaBiieHHs B OOy4YeHHUHM XHUMHHU OOECIIEYMBAIOTCS CHEIU(UKON COAEpKaHHUS Y4eOHOTO
npeaMeTa, KOTOpPBIM SIBISETCS MMEAarordiiyeckd aJanTUPOBAaHHBIM OTpa)KeHHEeM 0a30BOM HayKd XMMHH Ha
OTPENIEIIEHHOM JTarne €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIET0o 00pa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE OOYyYAIOIIMMUCS
CUCTEMBbI IEPBOHAYANIbHBIX MOHATHI XUMHH, OCHOB HEOPTraHNYECKON XUMHUH U HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX
MOHATHI OPraHUYECKON XUMUU.

CrpykTypa coiepaHusl MporpaMmbl 0 XUMHH c(OpMHpOBaHA HAa OCHOBE CHUCTEMHOIO MOAXOoAa K eé
uzydenuto. CopepkaHue CKJIabIBACTCA U3 CUCTEMbI OHATUNA O XMMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI
HNOHATUA O XuMuyeckod peaknuu. OOe 53TH CHCTEMbl CTPYKTYpHO OpPraHM30BAaHbI [0 MPHUHIIMITY
MOCJIEZIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUY€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YUYEHHS O CTPOEHUH aTOMa U XUMUYECKOU CBSI3H;

— IpeACTaBIeHUHN 00 SIEKTPOIUTUYECKON JUCCOIMAIH BEILIECTB B pacCTBOpaXx.

Teopernyeckrue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIUPUYECKU MOJIYUYEHHBIX U OCMBICICHHBIX
(dakTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO YPOBHS K JIPYroMy, BBINONHSS (YHKIHH OOBSCHEHUS U
MPOrHO3UPOBAHMSI CBOMCTB, CTPOCHUSI M BO3MOYKHOCTEH MPAKTUUECKOTO MPUMEHEHUS U TOJTYUYEHHS U3y4aeMbIX
BEIIECTB.

OcBoeHue mporpaMmbl MO XUMHUHU CHOCOOCTBYET (OPMHUPOBAHHIO MPEACTABICHUS O XHUMHUYECKOM
COCTaBIIAIOIIEH HAayyHOW KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOW NPHUPOAbI, HEHHOCTHOTO OTHOILIEHHUS K



HAay4YHOMY 3HAHMIO U METOJ|aM MO3HaHUA B Hayke. l3yueHue XMMUU MPOUCXOIAUT C MPHUBICUCHUEM 3HAHUU U3
paHee M3y4YeHHBIX YUYeOHBIX MpeaMeToB: « OKkpyxkatouuit Mup», «buonorus. 5—7 knacce» u «Pusmuka. 7 Kiacey.

[Ipy m3ydyeHHH XMUMHMHU TPOUCXOAUT (HOpMHUpPOBAHHE 3HAHWN OCHOB XMMHMYECKOM HaykKH Kak o0jacTtu
COBPEMEHHOT0 €CTECTBO3HAHMSI, MPAKTUYECKON JIEATEIHHOCTH YeJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJBTYpBI. 3a/1a4ua y4eOHOro mpeaMeTa COCTOUT B ((OPMHUPOBAHNUN CUCTEMbI XMMHUECKHUX 3HAHUH — BasKHEHIIINX
(dakTOB, MOHSTHUN, 3aKOHOB M TEOPETUUYECKUX IMOJIOKEHHUH, JOCTyMHBIX OO0OOIIEHUN MHPOBO33PEHUYECKOTO
XapakrTepa, S3bIKa HayKH, B IPUOOILIEHNHN K HAyYHBIM METOJaM MMO3HAHUS MPU U3YUYEHUH BEIECTB M XUMUUECKUX
peakuuii, B GOpMUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUI U UX IPUMEHEHUH B y4eOHO-1103HABATENbHOM
U y4eOHO-UCCIIe0BATEIbCKON JesATeIbHOCTH, OCBOCHUU TpaBMiI 0€30MacHOro OOpalleHUs] ¢ BEUIECTBAMHU B
IIOBCEIHEBHOM KU3HU.

[Tpu u3ydyeHnn XMMUU Ha YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHUs BaKHOE 3HAYCHHE MPUOOpETH TaKkue
LENH, KaK:

— (opMUPOBAHUE UHTEJUIEKTYaIbHO PA3BUTOM TMYHOCTH, TOTOBOM K CaMOOOPa30BaH1I0, COTPYIHUYECTRY,
CaMOCTOSITEJIbHOMY TPUHATHIO PEIIEHUHM, CIOCOOHOW amanTHpOBaThCA K OBICTPO MEHSIOIIMMCS YCJIOBUSM
KU3HU;

— HAampaBJICHHOCTh OOy4YEHHUS Ha CHCTEMAaTH4YecKoe MpHOoOIIeHHe OO0y4aloUuIuXcsi K CaMOCTOSITEIbHOMN
MO3HABATEIbHOW [IE€ATENbHOCTH, HAy4YHBIM METOJaM TIO3HaHMs, (OPMHUPYIOIIMM MOTHUBAIMI0 U pa3BUTHE
CIIOCOOHOCTEH K XUMMHU;

— o0ecrevyeHne YyCIIOBUM, CMOCOOCTBYIONIUX NPHOOPETCHHIO OOYyYaIOUIUMHUCS OIBITa Pa3HOOOpPa3HOM
NEeSTENIbHOCTH, IO3HAHUS M CaMOMNO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIUH), HMEIOLINX
YHUBEpPCAIbHOE 3HAYEHHE JIJIsl pA3IUYHbBIX BUJIOB JI€ATEIbHOCTH;

— ¢opmupoBaHue 001IeH GYHKITMOHATHHOU U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHUCJIC YMECHHI
OOBSICHATH M OLICHUBATh SIBJICHUS OKPY>KaIOILIEro MUPA, UCIIONIb3Ys 3HAHUS U OMBIT, MOJy4YE€HHbIE MPU U3YYESHUU
XUMUH, IPUMEHSTh UX MPHU PELICHUH MPoOJIeM B TOBCEIHEBHOM KU3HU U TPYAOBOU JAESITEIbHOCTH;

— (popmupoBaHue y 00ydaromUXCs TYMaHUCTUYECKUX OTHOIICHWN, MOHUMAaHUs HEHHOCTH XUMUYECKUX
3HAaHUU JJIs BbIPaOOTKU SKOJIOTHUECKH 11e51eCO00pa3HOr0o MOBEIEHUS B OBITY U TPYIAOBOH IEATEIbHOCTH B LENSIX
COXPaHEHUs CBOETO 3/I0POBbS U OKPY’KaIOIIEH MPUPOAHON CPEIbl;

— pa3BUTHE MOTHUBAIMHM K OOY4YEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO M CaMOBOCHHUTAHHMIO HA OCHOBE
YCBOCHHMSI OOIIEYEIOBEUECKIX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiisi U HaNpaBiIeHHOCTH
JagbHEHIIero o0yJeHus.

OO61ee 4nciIo 4yacoB, OTBEAEHHBIX JUIS U3yUEHHUS XMMUU Ha YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHUs,
cocrasisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).



COAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaIbHBbIE XUMHUYECKHE NIOHATUSA

IIpenmer xumuu. Posnb XumuM B KU3HU 4YernoBeKka. XUMHS B cUCTeEMe HayK. Tema u
BemecTBa. MU3NYECKHE CBOMCTBA BELIECTB. ATperarHoe cocTosiHue BewecTB. [lonsatne o
MeTOoJaxX MO3HaHUs B XUMHUH. UuCThIe BemecTBa U cMecu. CriocoObl pa3iesieHus: cMeceil.

ATOMBI M MOJEKYJbl. XUMHUYECKUE DJIEMEHTHl. CHMBOJIBI XMMHUYECKHX DJIEMEHTOB.
[IpocThie U CNOXKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (popmyna. BaneHTHOCTP AarOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTraBa BemecTB. OTHocuTenbHas aromMHas Macca. OTHocuTenbHas
MOJIEKYJISIpHas Macca. MaccoBas 10J1s1 XMMUYECKOTO JJIEMEHTA B COCIMHEHUH.

KonnuectBo BemectBa. Moib. MomsipHas macca. B3anmocCBs3b KOJIMYECTBA, MACChl U
YHUCJIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacuérel mo popmynam XuMHUUYECKUX COCAUHEHUM.

@u3znueckue U XUMHUYECKHE SIBJICHUs. XUMUYECKas peakuus U €€ NpPU3HAKU. 3aKOH
COXpaHEHHMs MacChl BEHIECTB. XHUMHUUYecKue YypaBHeHHMs. Kiaccuduxamus XUMUYECKHX
peakiuii (CoeIMHEHUs, pa3JIOKEHHUS, 3aMEelEHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHUYECKON MOCYAOMW, MpaBUiiaMu paboThl B J1a0Opatopuu U mpuémMamu
oOpaiteHus ¢ J1abopaTopHbIM O0OPYIOBaHHEM, U3YUCHHE W ONMUCcaHue (HU3NYECKUX CBOMCTB
00pa3lioB HEOPraHUYECKUX BEIIECTB, HaOMtoneHne (puanyeckux (IUIaBICHHE BOCKA, TasHUE
JbJa, pACTUPAHUE caxapa B CTYNKE, KUIEHUE U KOHJEHCALMs BOJIbl) U XUMUYECKUX (TOpeHue
CBEYM, NMPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJEWCTBHE MEJIa C KHUCJIOTOW) SBIICHUM,
HaAOJI0ZICHUE U ONKUCAHKE NMPU3HAKOB MPOTEKAHUSI XUMUYECKUX Peaklnii (pa3ioKeHue caxapa,
B3aMMOJICHCTBUE CEPHOU KUCIOTHI € XJIOpUAOM Oapus, paznoxenue rugpokcuia meau (1) npu
HarpeBaHWM, B3aMMOJEHUCTBHE >kene3a ¢ pactBopoM comu menu (II), mzydenuwe crnocoOoB
pazfeneHusl CMeceil: ¢ IMOMOILIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHUE, AUCTHILISALUA,
xpomarorpadusi, NPOBEACHUE OYHUCTKH IOBAPEHHON COJM, HAONIOJEHUE U OINUCAaHUE
pPE3yNbTATOB MPOBENCHUS OIBITA, WIIIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3JIaHHE
MoJIeIeil MOJIEKy (IIapOCTEPIKHEBBIX ).

BaskHeilue npeacTaBUTeI M HEOPraHMYECKHX BELIeCTB

Bo3nyx — cMech razoB. CocraB Bo3znyxa. Kuciaopox — 35eMEHT M MPOCTOE BELIECTBO.
HaxoxieHue Kkuciaopo/ia B pupoze, Gu3nieckue 1 XMMUYEeCKUEe CBOMCTBA (peakLuy TOpEeHHUs ).
Oxcunpl. Ilpumenenune kuciopoga. CrnocoObl MonyyeHUsi Kuciaopojaa B jaboparopuu u
npoMbliieHHocTH. KpyroBopot kuciopoga B npupoje. O30H — amoTponHas MoaudUKaius
KHUCJIOPO/A.

TernoBoil 3(PpPexkT XUMUYECKOW peaklHH, TEPMOXUMHUYECKHE YpaBHEHHUSA, HK30- U
DHAOTEPMHUUYECKHE pEeaKkuuu. TOIUIMBO: yrojib M METaH. 3arps3HEHUE BO31yXad, YCHICHHUE
NapHUKOBOIo 3 (deKTa, pa3pylieHHue 030HOBOTO CIIOS.

Bomopon — onemeHT M mpocrtoe BelecTtBo. HaxoxaeHue Bomopoza B IpUpPOIE,
(bu3nuecKkrue 1 XMMUYECKUE CBOMCTBA, IPUMEHEHHE, CIOCOOBI MonydeHusi. Kuciaorel u comnu.

MossipHblit 00bEM ra30B. Pac4€Thl MO0 XUMUUECKUM YPABHEHUSIM.

dusnyeckue cBomcTBa Boabl. Boma xak pactBopurens. PactBopsl. HacelieHHble u
HEHACBHILEHHBIE pacTBOpPbl. PacTBOpMMOCTh BellecTB B BoAe. MaccoBas JI0Jsl BELIECTBA B
pacTtBope. XMMHUYECKUE CBOMCTBA BOAbl. OcHOBaHUA. Posib pacTBOpOB B MPHUPOAE U B )KU3HU
yenoBeka. KpyroBopor Bozibl B MpUpOAE. 3arpsA3HEHHE MPUPOAHBIX BOA. OXpaHa M OYMCTKA
IIPUPOIHBIX BO.

Knaccudukanus Heopranmdyeckux coenuHeHuid. Oxcuapl. Kiaccudukaius OKCHUIIOB:
cojeoOpasyromue  (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIE) U  HECOJIeOOpa3yIolIue.
Homenxkiarypa okenoB. duszndeckue 1 XuMUYECKUE CBOMCTBA OKCUI0B. ITomydyenue okcuaos.

OcHoBanus. Kiaccudukanuss OCHOBaHWMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKUE CBOMCTBA OCHOBaHWU. llomyuenue
OCHOBAaHHI.

Kucnotsl. Knaccudpukanusa kucnor. Homenknarypa kucinor. @u3nyeckue 1 XuMUYECKHUE
cBoMCTBA KUCIOT. P aktuBHOCTH MeTtasuioB H. H. bekerosa. [1onydyenne kucior.

Comu. Homenkiarypa coneil. @uznueckue U XUMUYECKUE CBOMCTBA conell. Ilomyyenue
COJIEH.

['eHeTnueckas CBS3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCTMHEHUM.



Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEACIICHUE COICPKAHUs KICIOpOAa B BO3AYyXe, OIyYeHue, coOupaHue,
pacno3HaBaHWE U W3YUYEHHUE CBOMCTB KHUCIOPO/AA, HAOIIOAECHUE B3aMMOECHCTBUS BEILECTB C
KHCJIOPO/IOM U YCJIOBHUSI BO3HUKHOBEHHUS U IIPEKpallleHus TopeHus (moxapa), 03HaKOMJIEHUE C
o0Opa3llaMy OKCHUJIOB M OIHMCAHWE MX CBOMCTB, IOJy4Ye€HHE, COOMpaHue, paclo3HaBaHUE U
U3y4YeHHE CBOMCTB Bojpopoa (ropeHue), B3aumojencTBue Bopopona ¢ okcuaom meau (1)
(BO3MOXKHO HCIIOIb30BaHHE BUJICOMATECPHANIOB), HAOMOACHHE 00PA3L0B BELIECTB KOINICCTBOM
1 Monb, HccenoBaHue 0COOCHHOCTE PACTBOPEHHS BEIIECTB C Pa3IMYHON PACTBOPHMOCTEIO,
IPUIOTOBJICHUE PACTBOPOB C ONPEJCICHHON MAcCOBOW [ONCH PacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBUE BOJbl C MeTaulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIEOBAaHUE 00PA3OB HEOPTAHUYECKUX BEIECTB Pa3IMYHbIX KJIACCOB,
HaOJI0ICHNE M3MEHEHUS] OKPAaCKH MHIUMKATOPOB B PacTBOpPAxX KHUCIOT U ILEJIOYeH, U3ydeHue
B3aumojencTBus okcuga menu (II) ¢ pactBopom cepHOUl KHUCIOTBI, KUCIOT C METaJlJIaMH,
peakuuid HEWTpaln3aly{, NOJyYEHUE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHHE OJHOTO
METaJla JPYTMM H3 pPacTBOpa COJIM, PEIIEHWE OKCIIEPUMEHTAJIBHBIX 33/1a4 MO0 TEME
«BaxkHeniune Kiaaccbl HEOPraHUYECKUX COCAUHEHUID.

IHepuoagnueckuii 3axoH u Ilepuoanyeckas cucrema xumMmu4eckux iemenros JI. H.
MenpeneeBa. Crtpoenue aTOMOB. XumMuyeckas CBA3b. OxuciaurTeabHO-
BOCCTAHOBHUTE/IbHbIC PEAKIMH

[lepBble MOMBITKA KIACCUPUKAIUMK XUMHUYECKUX 3jIeMeHTOB. lloHsTHe O rpynmax
CXOJTHBIX 3JIEMEHTOB (ILEI0OYHBIE U IIETOYHO3EMETbHbBIE METAIIIbI, TaJIOT€HbI, UHEPTHBIE T'a3bl).
DneMeHThI, KOTOpble 00pa3yoT aM(pPOTEepHbIE OKCUIBI U THAPOKCUIBIL.

[Tepuonnueckunt 3akoH. llepuoguueckas cucrema Xumuyeckux d3emMeHToB [l U.
MenpeneeBa. Koporkonepuoanas u ninuHHonepuoaHast ¢opmbl Ilepuonnueckoit cucTeMbl
xumuyeckux aneMeHtoB JI. M. Menneneesa. Ilepuonsl u rpymnnsl. PU3HYECKUH CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUO/IA U TPYIIIIBI AIEMEHTA.

Crpoenne aromoB. CocraB aroMHbiX saep. HW3orombel. Onexkrponbl. CrTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMHUECKUX JIeMEeHTOB lleproanueckoit cucTembl
. W. MengeneeBa. XapakTepuCTUKA XUMHUYECKOTO DJJIEMEHTA MO €ro IOJOXKEHUIO B
Ilepuonnueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTHU U3MEHEHHUS PaJuyca aTOMOB XUMHUYECKUX JJIEMEHTOB, METAJUTNYECKUX
Y HEMETAJUIMYECKUX CBOKCTB MO IPyNIaM U MEPUOIaM.

3nauenue llepuonnueckoro 3akoHa u [lepuoandeckoi CUCTEMbI XUMHYECKHUX DJIEMEHTOB
IUI pa3sBUTHUA HayKu U nipakTuku. J1. 1. MenneneeB — y4€HbIi U rpakJaHUH.

Xumuueckass  cBa3b.  KoBaneHTHas ~ (mojsipHass W HEMNOJISIpHAsg)  CBSI3b.
DIEKTPOOTPULATENBHOCTh XUMHUECKHUX AIEMEHTOB. MIOHHas CBSA3b.

Crenenb  okucieHusa. OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponeccsl
OKHCJICHHS M BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

u3ydyeHre oOpas3lioB BEIIECTB METAIOB M HEMETAJUIOB, B3aWMOJACUCTBUE THAPOKCUIA
LMHKa C PaCTBOPaMHU KHCJIOT U ILIEJIO0YEH, TPOBEACHUE OIBITOB, MWILUTFOCTPUPYIOIIUX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLMM (TOpEeHUE, pEaKIUU PA3I0KEHUS], COSTUHEHU).

Mesicnpeomemmnuie ceasu

Peanusanust MeXIpEeAMETHBIX CBA3EH IPU U3YUYEHNH XUMHH B § KIIaCCE OCYILECTBISETCS
Yyepe3 HCIOJIb30BaHME KaK OOUIMX €CTEeCTBEHHO-HAYYHBIX NOHSATHH, TaK W TOHATUH,
SABJISIFOLUXCS] CHCTEMHBIMU JUJI OTAENBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO11Me ecCTeCTBEHHO-HAy4Hble MOHATHA: Hay4HbId (DAKT, TUIOTE3a, TEOpHs, 3aKOH,
aHanu3, CHUHTE3, KJIacCU(pUKaUuusg, NEPUOAUYHOCTb,  HAOMIOAEHHE,  AKCIIEPUMEHT,
MOJIEJINPOBAHUE, U3MEPEHNE, MOJEIb, SIBJICHUE.

@dusnka: marepus, aroM, OdJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIWJA, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, 3JEKTPUUYECKUM 3apsiji, BELIECTBO, TEJO, 00bEM, arperaTHoe
COCTOSIHUE BEILIECTBA, a3, GU3MUECKUE BEIMUYMHBI, €AUHULBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE3161, COJIHIIC.

buonorus: ¢doTtocunTes, npixanue, ouocdepa.

[eorpadus: armocdepa, runpocdepa, MUHEpaANbl, TOPHBIE TMOPOMABI, TIOJE3HBIC
MCKOIIa€MbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KIIACC



BewecTBo M XMMHUYECKasi peaKIus

[Tepuonnueckunt 3akoH. llepuoguueckas cucrema XumMuyeckux d3emMeHToB [, U.
Menneneea. CTtpoeHHE aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB XUMHYECKHUX
AJIEMEHTOB IEPBBIX TPEX IMEPUOAOB, KAJIHS, KaJIbLHS U MX COCAMHEHUHM B COOTBETCTBHUM C
MIOJIOKEHUEM AJIEMEHTOB B [leproanyeckoi cucTteMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUAbI XMMHUYECKOW CBSI3U. THUIIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUINA KPUCTAUIMYECKOM PELIETKH U BHUAA XUMHUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKIJIaTypa HEOPraHMYECKUX BEIeCTB. XUMHUYECKUE CBOMCTBA
BEILIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEAUHEHUN, TEHETUYECKAs
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XuMu4ecKuX peakiuil Mo pa3jIudyHbIM MPU3HAKaM (110 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKUMU BEUIECTB, MO TEIIOBOMY 3((}EKTy, MO0 HU3MEHEHUIO CTeleHen
OKHUCJICHUS! XMMUYECKHUX AJIEMEHTOB, 10 0OpaTUMOCTH, IO YYaCTHIO Karajiu3aropa). JK30- U
SHJAOTEPMHUYECKHUE PEAKLIMH, TEPMOXUMUYECKNE YPABHECHHUS.

[Tonsitue o ckopoctu xumuyeckoil peakuuu. [lonarue o6 0OpaTUMbIX U HEOOPATHUMBIX
XUMHYECKUX peakuusax. [IoHATHE O TOMOIEHHBIX M Te€TepOTreHHBIX peakuusax. [lonsarue o
karanu3e. llonstne o xumuueckoM paBHOBecHH. DaKTOpBI, BIUSAIOIMIME HA CKOPOCTh
XUMHYECKOW PEAKLIUH U MOJ0KEHUE XMMHYECKOTO PABHOBECHSI.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, AJIEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTaHOBUTEIBHOM peakuuu. COCTaBIEHHE YPAaBHEHUN OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaKkIuil ¢ UCTIONB30BAaHUEM METO/IA JIEKTPOHHOrO OajaHca.

Teopus NMEKTPOIIUTHUECKON TUCCOUUALMU. DNEKTPOJIUTHI U HEAIEKTPOJIUTHI. KaTnoHsl,
aHWOHBbI. MexaHu3M JUCCOLMALMM BEIIECTB C PAa3IMYHBIMM BUAAMU XHUMHUYECKOM CBS3H.
Crenens auccoruanuu. CuiabHbIE U C1a0ble SIEKTPOJIUTHI.

Peakiiun noHHOrO 0oOMeHa. YCIIOBUS MPOTEKaHUsS! peakUuii HOHHOTO 0OMeHa, MOJIHbIE U
COKpalIEHHbIE NOHHBIE YpaBHEHMS peakiui. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEM B CBETE
IpECTaBICHUA 00 ANEKTPOIUTHYECKON auccouuanuu. KayecTBeHHblE peaklud Ha HOHBI.
[ToHsiTHE O TUAPOIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISAMHM KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB —
METAJIOB W HeMeTauioB (TpaduTa W anaMmasa), CIOXKHBIX BELIECTB (XJOpHAA HATPHs),
UCCIIEJOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XHMHYECKOM PEAKIMU OT BO3JCUCTBUS Pa3IUYHBIX
(akTopoB, HCCIEAOBAHKUE IEKTPOIPOBOAHOCTH PACTBOPOB BEUIECTB, MPOIIECCa JUCCOUAIUN
KHUCIIOT, 1IeJioueld M cosied (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEO MATepUaloB), MPOBEICHUE
OMBITOB, WITIOCTPUPYIOIIKUX MPU3HAKUA MPOTEKAHMS peaKIMii HOHHOTO oOMeHa (oOpa3oBaHue
OocajKa, BBIJIEJICHUE Tra3a, 0Opa30BaHME BOJbI), ONBITOB, WLIIOCTPUPYIOIIMX HTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX Peakluil (TopeHue, peakliui pa3aoKeHus, COCIUHEHNUS),
pacro3HaBaHWE HEOPraHWYECKUX BEIIECTB C MOMOLIBIO KaUYE€CTBEHHBIX PEAaKLUWH HAa HOHBI,
pelIeHnEe SKCIEPUMEHTANIBHBIX 3a/1a4.

HeMmeTauibl 1 UX cOeIMHEHUS

OO1as xapakTepuCcTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
creneHu okucienus. CrpoeHue U (U3MYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XUMHUYECKHE CBOMCTBA Ha MpUMEpE XJIopa (B3aMMOJAEWUCTBUE C METaUIaMH, HEMETaJIaMu,
niesnioyamu).  Xuopoogopod. CossiHasgs KHCIIOTa, XUMHUYECKHE CBOMCTBA, MOJYy4Y€HUE,
IpuMeHeHue. [leiicTBue Xjaopa M XJIOPOBOAOPOJAa Ha OpraHu3M 4esnoBeKa. Baxueumue
XJIOPUBI U UX HAXOXKJECHHUE B IPUPOJE.

OOmas xapakrepucThka 371eMeHTOB VIA-rpynmnbl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHue u pu3nyecKue CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOPO/IA U cepbl. AJNIOTPONHBIE MOAU(DUKAIIMN KUCIOPOAa U cepbl. XMMUYECKHE CBOMCTBA
cepbl. CepoBoAopoll, cTpoeHue, (PU3MUECKUe U XUMHYECcKUue cBoucTBa. OKCUIBI CEpbl Kak
IPEJICTaBUTENIN KUCIOTHBIX OKCHA0B. CepHasi KUCIOTa, (PU3NYECKHe U XUMUYECKHE CBOMCTBA
(oOmme kak MpencTaBUTENs Kiacca KUCIOT M crnenupuyeckue). XUMUYECKUE PEeaKluHu,
JeXalllie B OCHOBE MPOMBIIUIEHHOTO croco0a MoiayyeHusi cepHoM KHUCIoThl. [Ipumenenue
cepHoil KucnoTbl. CoOnM CEepHOM KHUCIOTHI, KAYECTBEHHAs peakuus Ha Cyib(paT-HuoH.
Haxoxxnenue cepol U €€ COeNMHEHUN B npuponae. XUMHUYECKOE 3arpsA3HEHUE OKpYyKarouen
Cpellbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXK/IH, 3arPsI3HEHUE BO3lyXa U BOJOEMOB), CITIOCOObI
€ro IPENOTBPALLICHHUS.



OOmias xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTrOMOB,
XapaKTepHbIE CTENEHU OKHUCIEeHUs. A30T, pacnpoCTpaHEHUWE B NPHUPOAE, (PU3MYECKUE U
xumuyeckue cBoicTBa. KpyroBopor aszora B mnpupoie. AMMHaK, ero (Qusnyeckue u
XUMHUYECKHE CBOMCTBa, MOdy4yeHUe W mnpuMeHeHue. Coau aMMOHUS, UX (U3HYECKUE U
XMMUYECKHE CBOWCTBA, NMpuMeHeHue. KauecTBeHHas peakiysi Ha MOHbl aMMOHUA. A30THas
KHUCJIOTa, €€ mojlydeHue, (PU3N4ecKrue U XMMHUUYECKHUE CBOWMCTBA (OOIIME KaK MpeaCTaBUTENs
KJlacca KHMCIIOT U crneuurduueckue). Mcnonb3oBaHue HUTPATOB M COJIEH aMMOHHS B KaueCTBE
MUHEpaIbHBIX yIOOpEeHUN. XMMUYECKOE 3arpsi3HEHHE OKpYKaroUled cpelbl COeAMHEHUSIMU
a3oTa (KHCIIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa, TOUBbI U BOJOEMOB). Dochop, auIoTpOIHbIE
monupukanuu Qocdopa, puznueckue u xumuueckue cpoiictBa. Okcun Qocdopa (V) u
dochopHas kucioTa, PU3MUECKME U XUMHUYECKHE CBOWCTBa, moiydeHue. Mcnonb3zoBaHue
docdaroB B kauecTBE MUHEPAIBbHBIX YI0OPEHHUIA.

OOmas xapakrtepucTthka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aroMOB,
XapaKTEepHbIE CTENEHU OKUCIICHUS. YIIepo, alJIOTPONHbIE MOIU(HUKAIIMHU, PACIPOCTPAHEHUE
B npupoae, (u3MuecKue M XUMHUYecKue cBoicTBa. AncopOums. KpyroBopor ymiepona B
npupone. OKcuabl yriiepoaa, ux pu3nyeckue U XMMHUYECKHUE CBOMCTBA, JEHCTBUE HA JKUBbIE
OpraHu3Mbl, MOJIYYEHUE U MPUMEHEHUE. DKOJOTUYECKUE MPOOIEMBbI, CBA3aHHBIE C OKCHJIOM
yraepoza (IV), rurnoresa 1o0anbHOro MOTEIICHHS KIMMATa, ITAPHUKOBBIN 3 (deKT. YronbHas
KHCIIOTa U €€ CONM, UX (pU3nyeckrue U XMMHUYECKUE CBOICTBA, MOJYyUYEHHUE U MPUMEHEHUE.
KauecTBeHHas peakuusi Ha kKapOoHaT-uoHbl. Mcnonb3oBanue Kap60HaTOB B OBITY, METULIMHE,
IPOMBIIIJIEHHOCTH U CEJIbCKOM XO34MCTBE.

[TepBoHayanbHbIE MOHATUSA 00 OPraHUYECKUX BEIIECTBAX KaK O COECAUHEHUSIX yIiepoza
(MeraH, STaH, A3TWIEH, AUETWIEH, 3TaHOJ, IIMLEPHUH, YKCycHass kuciora). llpuponnbie
UCTOYHUKU YIJIEBOIOPOAOB (Yroib, HNPHUPOIHBIA ra3, He(Th), MPOAYKTHI UX NEpepabOTKu
(6eH3uH), UX poJib B OBITY W MNPOMBIIUICHHOCTH. [loHSTHE O OMONOTMYECKH BaXKHBIX
BELIECTBAX: KHMpax, Oelkax, yrieBoJaXx — M UX pOJIM B KM3HU 4YelloBeKa. MarepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTraHNYECKUX COCTMHEHHM.

KpemHuuii, ero (usmyeckue U XUMUYECKHE CBOWCTBA, MOJIYYEHUE M MPUMEHEHUE.
Coenunenust kpeMHusi B mpupoge. O6mme npencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHueBoW kucioTe. CHIMKaThl, HMX HCIOJb30BAaHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxknelilue CTpoUTENbHbIE MaTepuajbl: KEpaMHUKa, CTEKIIO, IEMEHT, OETOH, >Kele300€TOH.
[TpoGnembl 6€30MaCHOrO UCTIONB30BAHUS CTPOUTENBHBIX MaTEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuiit IKcnepumenm:

U3y4eHre o0pa3lioB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEAKIMN HA XJIOPUJI-MOHBI U HAOIIOAEHUE MTPU3HAKOB X MPOTEKAHUS, OIbITHI,
oTpaxarouue QU3nYecKue 1 XUMHUECKUE CBOMCTBA TAJIOTEHOB U UX COEAMHEHUI (BO3MOXKHO
WCIIO0JIb30BaHUE BUJIEOMATEPHUAIOB), O3HAKOMJICHHE C OOpa3liaMu XJIOPUIOB (TaJoOreHuI0B),
O3HAaKOMJIEHHE C oOpa3umamMu cepbl U €€ COeIMHEHUSAMH (BO3MOXKHO HCIIOIb30BAaHUE
BUJICOMATepUasIoB), HaOMIOIeHUe TMpolecca oO0yIiMBaHUs caxapa TMoj JCHCTBHEM
KOHLICHTPUPOBAHHOM CEPHOU KUCIOThI, U3yYEHNE XUMUUYECKUX CBOMCTB pa30aBIIeHHON CEpHOM
KHUCIIOTBI, TPOBEJICHUE KAaYECTBEHHOW pEeaKlMK Ha Cylb(paT-uOH U HaONIOJIEHUE MpU3HaKa eé
IPOTEKaHUsI, O3HAKOMJIEHHE C (PU3NYECKUMH CBOMCTBaMH a30Ta, (pocopa U ux coequHEHUN
(BO3MOXHO HCIIOJNb30BAaHUE BHUIEOMATEpPHANOB), oOpa3laMHu a30THBIX U  (POChHOpHBIX
yaoOpeHull, Moiy4yeHue, coOupaHue, paclo3HABaHUE W M3yYEHHE CBONCTB aMMHUAaKa,
IIPOBEJICHNE KaYE€CTBEHHBIX PEAKIMI HA MOH aMMOHHUS U (PocdaT-uoH U U3y4YeHHE TPU3HAKOB
MX NPOTEKAHMsI, B3aMMOJCHCTBIEC KOHICHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEABIO (BO3MOKHO
MCIIOJBb30BAHME BHICOMATCPUAIIOB), U3YYCHUE MOJENICH KPUCTAINYECKUX PEIETOK anmasa,
rpadura, (QyiepeHa, O3HAKOMJIEHHE C MPOLECCOM aacopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAaHHBIM  YIIIEM U YCTPOMCTBOM  MPOTHBOrasza, MOJy4YeHUe, coOupaHue,
pacno3HaBaHWE U U3yYEHHE CBOMCTB YIIIEKHUCIIOIO ras3a, POBEICHHE KAYeCTBEHHbBIX PeaKlMii
Ha KapOOHAT M CUJIMKAT-UOHbl W H3Y4YEHUE NPU3HAKOB UX MIPOTEKAHMS, O3HAKOMJIEHUE C
NPOAYKIMEN CUIIMKATHOW MPOMBIILIEHHOCTH, PEIICHUE SKCIEPUMEHTANbHBIX 3a/1a4 MO TeMe
«Baxxkuennimne HeMeTaJJIbl U UX COCTUHCHUSY.

MeTtanjibl M MX COeIMHEHUSA

OO1ass XapakTepUCTHKAa XUMHUYECKHX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU UX
nonoxxeHuss B Ilepuonnueckon cucreme xumumuyeckux anemeHroB [[. M. Menpaeneesa u
ctpoenust aromoB. CrpoeHue MeTauioB. Mertamuueckas CBs3b M MeTajulMyecKas
KpUCTAJUINYECKAs PEHIETKA. DIIEKTPOXUMUYECKUN Pl HAIPSIKEHNN MeTauioB. PU3NYECKUE U



XUMHUYECKUE CBOMCTBAa MeTauioB. OOmme crnocoObl mosydeHus MetamioB. [loHsTtue o
KOPpPO3UHM METAJJIOB, OCHOBHBIE CIIOCOOBI 3allUThl UX OT Koppo3uu. CiuiaBel (CTaldb, YyTyH,
JIOpPATIOMUHUNA, OpOH3a) U UX PUMEHEHHE B ObITY U IPOMBIIILIEHHOCTH.

[IlenounbIe MeTaIIbl: TTONOXKEHUE B [leprognueckoi cucteme XuMUYECKUX dJIEMEHTOB /.
N. MenpaeneeBa, CTpPOEHUE UX aTOMOB, HAXOXJAEHHUE B Npupoae. PrU3nyecKkue 1 XuMHUECKUE
CBOMCTBa (Ha nMpuMepe HaTpust U Kanus). OKCUIbI M TUIPOKCUIBI HATpus U Kanusl. [I[pumenenue
HIEJIOYHBIX METAJIJIOB U UX COCTMHEHHUI.

[IlenoyHO3EeMENBbHBIE METAJIBI MarHuid W KajubLui: nosniokeHue B Ilepuonnueckon
cucreMe xummuuyeckux aneMeHToB [[. M. MeHnaeneeBa, CTpOE€HHE UX aTOMOB, HaXOXJIECHUE B
npupojie. PU3nUeCcKrue 1 XUMUYECKUE CBOMCTBA MarHus Y KaJiblKsl. BaxkHenme coequHeHns
KaJIbIUs (OKCUJ, TUIPOKCHU/I, COin). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHEHHS.

AmoomuHui: nonoxenue B Ilepuognueckoil cucreme XuMudeckux snaeMeHTtoB J[. H.
MeHnneneesa, CTpo€HUE aToOMa, HAXOXKJICHUE B pupoae. PU3nyecKnue 1 XMMUYECKUE CBOMCTBRA
anmtoMuHusi. AMQoTepHbIe CBOMCTBA OKCUA U TUAPOKCH]Ia ATFOMUHUS.

Kenezo: nonmoxenue B Ilepuogumueckoil cucrtemMe XuMudeckux smemeHTtoB . U.
MeHnneneesa, CTpO€HUE aTOMa, HAXOXKJICHUE B pupoae. PU3nyecKue 1 XMMUYE€CKUE CBOMCTBRA
xenesa. Oxcunapl, rugpokcuasl U conu xkenesa (II) u xenesa (III), ux cocras, cBoicTBa U
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oO0pa3llaMu METAJUIOB U CIUIABOB, UX (U3UYECKUMHU CBOMCTBAMHU,
U3y4YEHUE PE3yJIbTaTOB KOPPO3UM METAIOB (BO3MOXKHO HCIIOJIb30BAaHHE BHUCOMATEPUAIIOB),
0COOCHHOCTEHN B3aMMOJICHCTBUS OKCHIa KaJIbIIUS U HATPUSI C BOJIOM (BO3ZMOXHO MCIIOIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIEIOBAaHUE CBOMCTB KECTKOM BOIBI, Mpollecca TOPEHHUs jKeje3a B
KUCJIOpOoJie  (BO3BMOXHO HCIIOJIb30BAaHUE BHJACOMATEPUANIOB), TMPHU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIUM HAa MOHBI: MAarHUs, KaJablKs, AJIFIOMUHUS, [TUHKA, xene3a (I1) u xenesa
(I11), meau (I1), HaGnroeHre ¥ OMUCaHKE MPOIECCOB OKPAITMBaHUS TUIAMEHU HOHAMH HaTpHs,
KaJIusl ¥ KaJablys (BO3MOXKHO MCIIOIb30BaHUE BUIEOMATEPHUAIIOB), UCCIe0BaHUE aM(POTEPHBIX
CBOICTB THUJIPOKCHUA aJTIOMUHHS U TUIPOKCHUA I[IUHKA, PEUICHUE SKCIIEPUMEHTAIbHbBIX 3a7a4
1o TeMe « BaxHEeHIIne METAIUIbI U UX COCTMHEHUS.

XuMHuA M OKpY:KaoIlas cpeaa

BeniectBa 1 Marepuaiibl B MOBCEHEBHOW )KU3HU Y€JIOBEKA. be3omacHoe UCnoyib30BaHue
BEILIECTB M XMMHUYECKHX peakiuii B ObITy. IlepBas momolp Nnpu XUMHYECKUX OXKOrax M
OTPaBJICHUSIX.

XUMUYECKOE 3arpsI3HEHUE OKpY Karolel cpeibl (IpeesibHas 10y CTUMasi KOHIIEHTPaIlUs
BemecTB, ganee — [1JIK). Ponb xuMuu B pemieHr 3KOJOTUUECKUX MTPOOIIEM.

Xumuueckuui IKCnepumenm:

u3y4yeHre 00pa3lioB MaTepraioB (CTEKIIO, CIIJIaBbl METAJUIOB, MTOJIMMEPHBIE MaTepUaIbl).

Mesicnpeomemmnuie ceasu

Peanuzanus MexXnpeIMETHBIX CBSI3€M IPU U3yUYEHUU XUMUU B 9 Kilacce OCylIeCTBISAETCS
yepe3 MCIOJIb30BAHUE KakK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHUW, TaK U TIOHSITHUH,
ABJISIFOIIMXCS] CACTEMHBIMM JJIs1 OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTecTBEHHO-HAy4YHbIC MOHSTHSA: Hay4yHbIM (DaKT, rumore3a, 3aKOH, TEOpHSs,
aHajau3, CHUHTe3, Kiaccupukanus, MEePUOJAUYHOCTh,  HAOMIOJEHUE,  AKCIICPUMEHT,
MOJICIUPOBAHUE, HU3MEPEHUE, MOJeb, SBJICHUE, NapHUKOBBIA dSPGEKT, TEXHOJIOTrus,
MaTepUaJIbl.

®usuka: marepusi, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIIbI,
PalMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsl, MPOBOJHUKHU, MOIYIPOBOIHUKH,
JUAJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperarTHoe COCTOSIHUE BEILIECTBA, Ia3,
pacTBOp, PAaCTBOPUMOCTb, KpPUCTAINIMYECKash PEIIETKA, CIUIaBbl, (PU3UMYECKUE BEIUYUHBI,
€AMHULIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJIHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, s3KocUCTEMAa, MUHEPAJIbHbIE yI0OpEHUS,
MHKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEJILHBIE BEIIECTBA.

[eorpadus: armocdepa, runpocdepa, MHUHEpaANbl, TOPHBIE MOPOMABI, IOJE3HBIC
MCKOITAEMBbIE, TOTIJIMBO, BOJHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3VYJIBTATBI

JIM4HOCTHBIE PE3yNAbTaTbl OCBOEHMSI MPOrpPaMMbl OCHOBHOIO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B X071€ 00y4YEHHSI XUMUU B €IMHCTBE y4€OHOM U BOCIIUTATEIbHON I TEIbHOCTH
B COOTBETCTBMM C TPAJULUMUOHHBIMU POCCUHUCKUMH COLMOKYIBTYPHBIMU M JTyXOBHO-
HPABCTBEHHBIMU LEHHOCTSIMU, IPUHATHIMHU B OOLIECTBE NMPAaBUJIAMU U HOPMaMHU MOBEJICHUS U
crocoOCTBYIOT IIpoLieccaM CaMONO3HAHUs, CAMOPA3BUTHSA U COLIMANIM3ALMN 00yYarOIIUXCSl.

JIMYHOCTHBIE pE3yJbTaTbl OTPAXKAIOT TOTOBHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCSA
CUCTEMOI MO3UTUBHBIX LICHHOCTHBIX OPUEHTALMN U PACIIMPEHUE ONbITA JAESITEIIbHOCTU Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpHOTHYECKOIr0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIeIMI0, TTOHUMAaHUsl 3HAYEHUsI XMMUYECKOM HAyKH B JKU3HU COBPEMEHHOro OOIIEeCTBa,
CrIoCOOHOCTH BIa/IETh JOCTOBEPHON MH(GOPMALIUEN O MEPEAOBBIX TOCTUKEHUAX U OTKPBITUSIX
MHUPOBOW U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOUCTBE
MUpa 1 00I1eCTBa;

2) rpaIaHCKOI0 BOCIIMTAHMSA:

NPEJICTABICHUS O COLMAIBHBIX HOpMax M IMpaBuiax MEXJIUYHOCTHBIX OTHOILIEHHUH B
KOJUIEKTUBE, KOMMYHHMKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Yy4ueOHO-
UCCIIEIOBATENILCKOM, TBOPYECKOM M IPYrMX BHMJAaX JEATENBHOCTH, TOTOBHOCTH K
Pa3HOO0Opa3HOW COBMECTHOM NE€ATEIbHOCTU MNPU BHINOJHEHUU Y4YEOHBIX, MO3HABATEJIbHBIX
3aJ1a4, BHIMOJIHEHUN XUMUYECKHUX SKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS
K B3aMMOINIOHMMAHUIO U B3aUMONOMOUIM B IIpolleccCe€ HTOM Yy4eOHOH MAEsTeNbHOCTH,
TOTOBHOCTH OILICHMBaTb CBOE IMOBEACHUE W TMOCTYNKH CBOMX TOBapUIIEH C MO3ULHUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEJICTABIECHUS O BEIIECTBE W XUMHUYECKOM peakluu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKHM M COCTABISAIOIINE OCHOBY HJIsi
NOHUMAaHUSl CYUIHOCTHM HAy4yHOM KAapTUHBI MHpa, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPObI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOIHON Cpeaoi, 0 poiu
XUMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

N03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIE HA IOJIyYEHUE HOBBIX 3HAHUU MO XHWMHH,
HEOOXOUMbIE ISl OOBSICHEHHS HaONIOJAaeMbIX MPOLECCOB U SIBICHHM, MO3HABAaTEIbHOM,
UH()OPMALIMOHHON M YWUTATENbCKOW KYJIBTYPbl, B TOM YHCJE HABBIKOB CaMOCTOSTEIbHOU
paboThl C y4e€OHBIMM TEKCTaMH, CIPABOYHON JMTEpPaTypoOil, NOCTYHNHBIMH TEXHUYECKUMHU
cpelncTBaMu HHPOPMAMOHHBIX TEXHOJIOTH;

UHTEPEC K OOYYEHHUIO U MO3HAHUIO, JTI00O03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHuUI0, TPOECKTHOM U HCCIIEA0BATEIBCKOM JEATENHHOCTH, K OCO3HAHHOMY BBIOODY
HANPABJICHHOCTU U YPOBHS 00y4YeHUs B JaJIbHEHILIEM;

4) GpopMHUPOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTHU 3>KHU3HU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3J0POBBIO,
YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KW3HU, OCO3HAHME IMOCJIEACTBUI M HENPUSATUE BPEIHBIX
npuBbIYEK (YNOTPEOJICHUS aJIKOTrojsi, HAPKOTUKOB, KYpPEHHUsI), HEOOXOIUMOCTH COOIIONCHUS
npaBuil 0€30MaCHOCTH MpU OOpalIeHUH ¢ XMMHUYECKMMHU BEUIECTBAMHU B OBITY U pealbHOU
KU3HH;

5) Tpy10BOr0 BOCIIUTAHUSA:

UHTEPEC K MPAKTUUECKOMY M3YyUYEHHIO TPO(eccuil u Tpyaa pa3inuyHOro poja, YBaXKEHUE
K TPyAy U pe3yibraTaM TPYIOBOM JAESITENbHOCTH, B TOM YHUCJIE€ HAa OCHOBE NMPUMEHEHUs
OPEIMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBI BHIOOP WHIAMBUIYAJIBHONM TPAEKTOPUU
IPOAODKEHHST 00pa30BaHUs C YY4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMMUH,
00IIIECTBEHHBIX MHTEPECOB U OTPEOHOCTEH, yCIETHOW MPO(eCCHOHANTBHON AESTENBHOCTH U
pa3BUTHUS HEOOXOMMBIX YMEHUH, TOTOBHOCTb aJalITUPOBATHCS B MPOPECCUOHATBHOM cpeie;

6) 3K0J10rMY€eCKOro BOCIIMTAHUSA :



AKOJIOTUYECKHU L1eTIecO00pa3HOE OTHOIIEHHUE K MPUPO/IE KaK HCTOUYHUKY KM3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 3J0POBOTO M 0€30I1acHOro 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (DU3UYECKOMY U ICHUXUYECKOMY 310POBBIO,
OCO3HAHUE LIEHHOCTH COONIONEHUsS TpaBuil O€30IacHOro TMOBEACHHMS Mpu padore ¢
BELIECTBAMH, A TAK)KE B CUTYAIUSIX, YTPOXKAIOIIMNX 3JOPOBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPHUMEHSATH 3HAHMS, MOTY4YaeMble MPU WM3YYEHUH XUMHUH, ISl pElIeHUS
3a7a4, CBS3aHHBIX C OKPYXKalOLIEW MNPUPOAHOU CpPENOM, Ui TOBBILICHUSA YpPOBHSA
JKOJIOTUYECKON KYyJbTYphl, OCO3HAHHUS [TI0OATBHOIO XapakTepa 3KOJIOTMYECKUX MpoOieM U
nyTel HUX peleHUs MOCPEICTBOM METOJOB XHMMHH, HKOJOTUYECKOTO MBIIUICHHS, YMEHUS
PYKOBOJICTBOBAThCS UM B [MO3HABATEIBbHON, KOMMYHUKAaTUBHON M COLIMAIIbLHON MPAKTHKE.

METAINPEAMETHBIE PE3VYJIBTATBI

B cocraBe meranpeaMEeTHBIX pe3yJIbTaTOB BBIACIAIOT 3HAYMMbIE AJi1 (OPMUPOBAHUS
MHUPOBO33pEHUs 00ILI€HAYyYHbIE MOHITHS (3aKOH, TEOPUs], MPUHIIMII, TUIIOTE3a, (PAKT, CUCTEMA,
IPOLIECC, IKCIEPUMEHT U APYTOE. ), KOTOPbIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUE€OHBIX
peIMeTax v MO3BOJIAIOT HA OCHOBE 3HAHUW U3 3TUX MPEAMETOB (P OPMUPOBATH IPE/ICTABIICHUE
O UEJIOCTHOW HAy4YHOW KapTMHE MHpa, U YyHHUBEpCAJIbHbIE Y4yeOHbIE JAEHCTBUS
(mo3HaBareNbHblE,  KOMMYHUKAaTUBHBIE,  PEryISTHUBHBIE),  KOTOpble  OOECIEeYMBAIOT
(dbopMUpOBaHUE TOTOBHOCTM K CaMOCTOSITEIbHOMY IIJIJAHUPOBAHMIO M OCYIIECTBICHHIO
y4eOHOM eSITENHLHOCTH.

ITo3naBarTe/ibHbIE YHHBEpPCAJbHbIE y4eOHbIe 1eiicTBUS

ba3oBble Jlornyeckue 1eMcTBUSA:

YMEHHUSI MCIOJb30BaTh MNPUEMBI JOTMYECKOTO MBIIUICHUS IPU OCBOCHUM 3HAHUM:
packpbIBaTb CMBICI XHMHUYECKUX TOHSATHUH (BBLACNIATh UX XapaKTepHble MPHU3HAKH,
yCTaHaBJIMBaThb B3aUMOCBSA3b C JPYTMMU TMOHATHSIMH), HCIHOJb30BATh MOHATHUS JIS
OOBSICHEHUS OTAENbHbIX (PAKTOB W SABJICHUW, BBHIOMpATb OCHOBAHMUS M KPUTEPUH JIA
KJ1accu(PUKAIMM XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKlMi, yCTaHABIUBATh MPUUYNHHO-
CJIE/ICTBEHHbIE CBA3M MEXAY OOBEKTaMH HM3yYEHHs, CTPOUThH JIOTMYECKHUE PaCCYKICHUS
(MHIYKTUBHBIE, I€AYKTUBHbIE, 10 aHAJIOTUHN), 1E€1aTh BBIBOABI U 3aKIIIOUYEHUS;

yMEHHUE MPUMEHSATH B MPOLIECCE MO3HAHUS NOHATHUS (IPEIMETHBIE U METAPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3YEMbIE B XUMUU, IPEOOPa30BbIBATh IIHMPOKO
IpUMEHSIEMbIE B XUMHUH MOJIENIbHBIE MPEJCTABICHUS — XUMUYECKHUI 3HaK (CUMBOJI DJIEMEHTA),
xumuyeckas (opmyna U ypaBHEHHUE XHMHMUYECKOM pEaKUMU — MPU PELIEHUU Yy4deOHO-
NO3HABATENbHBIX 3aJad, C YYETOM O3TUX MOJACIBHBIX MPEACTABICHUNA BBISBIATh U
XapaKTepU30BaTh CYLUIECTBEHHbIE MPU3HAKU HU3YyYaE€MbIX O0BEKTOB — XUMUYECKHUX BEIIECTB U
XUMUYECKHUX PEaKUUi, BBISBISATH OOIIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIEICTBEHHbIE CBSA3H U
IPOTUBOPEUHS B U3YUAEMBIX ITPOLIECCAX U SBJICHUSIX.

Bba3oBble ucciieqoBare/ibCKie AeHCTBHUSL:

YMEHHUE UCIOJIb30BATh MMOCTABJIEHHBIE BONPOCH B KAY€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKkK€ B KaueCTBE OCHOBBI i1 (DOPMHUPOBAHUS TUIOTE3bl IO MPOBEPKE MNPABUIBHOCTH
BBICKa3bIBAEMBbIX CYKJICHHIA;

npUOOpETEeHNE ONbITa MO IMIAHUPOBAHUIO, OPraHU3ALMKU U MPOBEACHUIO YUYEHUYECKHUX
HKCIEPUMEHTOB, YMEHUE HAOMI0AATh 3a XOJOM IMPOLECCa, CAMOCTOSITEIbHO IPOrHO3UPOBAThH
ero pe3yJsbTar, (GopmMynrpoBaTh 0000IEHNS U BBIBOBI IO pe3yJibTaTaM MpOBEAEHHOTO OMbITA,
UCCIIEIOBAHUSA, COCTABIIATH OTUET O MIPOJIeTIaHHON padoTe.

Pab6ora ¢ undgopmanuei:

yMEHHUE BBIOMpaTh, AHAIU3UPOBATh W HHTEPIPETUPOBATH MH(GOPMALMIO Pa3IUYHBIX
BUJIOB U (POPM MPEACTABICHUS, MOJYYAEMYIO U3 PAa3HbIX MCTOYHHUKOB (HAYyYHO-NOMYJspHas
JUTEpaTypa XUMHUYECKOTO COJAEpXkaHUs, CIpaBOYHBIE MOcoOus, pecypchl HWHTepHeTa),
KPUTUYECKH OLIEHMBATh TPOTUBOPEUMBYIO U HEOCTOBEPHYIO MH(POPMALIHIO;

yYMEHHUE TPUMEHSATH Pa3IMYHbIe METO/bI U 3aPOChl IPU NOKUCKE U 0TOOpE MHPOPMaLUU
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JIJIsl BBIMOJIHEHUSI YUEOHBIX U MMO3HABATEIbHBIX
3alad  ONpENENEHHOr0 TUMNa, NPUOOpPETeHHE OmblTa B O0JIACTU  HCIMOIb30BaHUSA
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJOTUHM, OBJaJCHHE KYJbTYpOMl aKTUBHOTO
UCIIOJIb30BAHMS PA3JIUYHBIX MMOUCKOBBIX CHCTEM, CAMOCTOATEIBLHO BBIOMPATH ONTHUMAIBHYIO
dbopMy npencraBieHuss HHOOPMALIMM U WIUTIOCTPUPOBATH PEIlIaeMble 3aJ]auld HECIOKHBIMU
CXE€MaMH, JuarpaMMaMu, IpyrumMu GopMaMu rpapuku U UX KOMOMHALMSAMY;



YMEHHUE HUCIOJIb30BaTh U aHAIM3UPOBATh B Ipolecce y4eOHOM M HCCIeN0BaTeIbCKON
NEeATENbHOCTH HMH(POPMALMIO O BIUSHUM TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3fAHCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOLIEH MPUPOAHON Cpebl.
KomMMyHHMKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBHSA:
yMEHHUS 3aJaBaTh BOMPOCHl (B XOA€ Juanora W (WIM) AUCKYCCHU) MO CYIIECTBY
o0cyx/1aeMoi TeMbl, (OPMYJIUPOBATh CBOM MPEIOKEHUS OTHOCHUTEIBHO BBINOJHEHUS
MPEJIOKEHHOM 3a/1a4U;
YMEHUSI TPEACTABIATh IMOJYUYEHHBIE pPE3yIbTaThl IMO3HABATEIBHON IESATEIBHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTaX; JeNaThb MPE3EHTALUI0 PE3yJbTaTOB BbINOJHEHUS
XUMHUUYECKOTO  JKCIepuMeHTa (J1abopaTOpHOro  OmbITa, JabopaTopHOW paboOThl MO
UCCJIEIOBAaHUIO CBOWCTB BEILIECTB, YUEOHOTO MPOEKTA);
yMEHUSI y4eOHOT0 COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIbHOMN U
UCCJIe/I0BATENIbCKOM JESTENbHOCTH MPU PEIICHUH BO3HUKAIOIIUX MPOOJieM Ha OCHOBE yuéra
OOIIMX MHTEPECOB U COIIACOBAHMS MO3UIMNA (0OCYX IAeHUsS, OOMEH MHEHUSIMHU, «MO3TOBbBIC
HITYPMbI», KOOPJAMHALMA COBMECTHBIX JI€UCTBHI, OMNpenesieHue KPUTEPUEB IO OLEHKE
Ka4eCTBA BBIMOJHEHHOU Pa0bOThI U JPyTrue).
PeryasiTuBHbIe YyHUBepcaJbHbIe YUeOHbIe 1eliCTBUSA:
YyMEHUE  CaMOCTOSITEIbBHO  ONpEeNeNsiTh  LeJd  JEATEeNbHOCTH,  IJIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATH U PU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO I€ATEIbHOCTD,
BbIOMpaTh Haubolsiee 3PPEeKTUBHBIE CIOCOOBI pElICHUs YUYeOHBIX U MO3HABaTENIbHBIX 3aj1ad,
CaMOCTOSTEIIBHO COCTABIIATh UM KOPPEKTUPOBATH MPEIIOKEHHBIA aJITOPUTM ACHCTBUN IIPU
BBINIOJIHEHUU 3alaHU C Y4YETOM IMOJYYEHUS HOBBIX 3HAHUU 00 HM3ydyaeMbIX OOBEKTaX —
BELIECTBAX U PEAKIIUIX, OLEHUBATH COOTBETCTBUE MOJTYYEHHOTO Pe3y/bTaTa 3asBJICHHOM 1IeJIH,
YMEHHUE UCIOJb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUU 3aJaHUN.
NPEJMETHBIE PE3YJIBTATBI
B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOEHUIO 0053aTE€bHOIO COAEpKaHUMA,
YCTAHOBJIGHHOTO JIaHHOW enepanbHOil paboueld MporpamMmoil, BBIJEISIOT: OCBOCHHBIC
o0OyyaroIUMKCS HAayYHblE 3HAHUSA, YMEHUS M CIOCOOBI JeHCTBUM, cneuuduueckue A
npeIMeTHOM o0nacT «XUMHs», BUJIbI JEATEIbHOCTU MO MOJYYEHHUIO HOBOTO 3HAHMS, €rO
UHTEPIpPETALNU, MNPEeoOpa3OBaHUI0 U NPUMEHEHUI0 B PA3JIMYHbIX Y4E€OHBIX M HOBBIX
CUTYaLUsX.
K koH1y oOyuyeHus B 8 kjacce npeIMeTHbIE pe3ybTraThl HA 0230BOM YPOBHE JOKHBI
oTpaxarb COPMUPOBAHHOCTh Yy OOYHAOIINXCS YMEHUM:
® pacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUI: aTOM, MOJIEKYJa, XUMUYECKUN
AIIEMEHT, TMPOCTOE BEUIECTBO, CIMKHOE BEIIECTBO, CMeCh (OIHOPOAHAS U
HEOJTHOPO/IHASI), BAJEHTHOCTb, OTHOCHUTENIbHAsI aTOMHAas W MOJIEKYJIIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHAas Macca, MaccoBas J0JII XHUMHUYECKOIO
AJIEMEHTA B COEAMHEHUH, MOJSPHBIM O0BbEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb,
AIIEKTPOOTPULIATENIBHOCTb, ~ CTENEHb  OKHUCIICHMS,  XMMHYECKas  peakius,
KJaccu(ukanusl peakuuid: peaklMy COEIUHEHUs, PEaKUUU DPa3I0KEHUS, pEeaKuu
3aMeIleHUs], peaKui 0OMEHa, 3K30- U SHJ0TEPMUYECKHE PEaKLIMH, TETUIOBOM 3pdeKT
peakiMH, sIAPO aTOMa, AIIEKTPOHHBIN CI0W aroma, arToMHasi OpOUTalb, paJnyC aTroMa,
XUMHUYECKasl CBsI3b, MOJISIPHASA U HEMOJISIpHAs KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, HOH,
KaTUOH, aHUOH, PacTBOP, MaccoBasi J10Jid BellecTBa (IIPOLICHTHAS] KOHLIEHTPALMs) B
pacTBOpE;
® JUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATUNA U MPUMEHSTH 3TU
MOHATHUS TP ONKMCAHUM BEILIECTB U MX MPEBPAILCHMIA;

® UCIIOJIb30BaTh XMUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBlieHUS (OpMyN BELIECTB U
YPAaBHEHUUN XUMUYECKUX PEaKIUN;

® ONpeaeNsaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEJUHEHUSX, CTEIEHb
OKHUCJICHHUSI JJIEMEHTOB B OWHApPHBIX COEIUHEHUSX, MPUHAIJIEKHOCTh BEILECTB K
ONpeAe€HHOMY KJIacCy COEIUMHEHUH 1o (opmynaMm, BHJI XHUMHYECKOW CBSA3HU
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

e packpbiBarh cMbica [lepuoanueckoro 3akona [[. 1. MenaeneeBa: 1eMOHCTPUPOBATH
NOHMMaHUE MEePUOIMYECKON 3aBUCUMOCTH CBOWCTB XMMUYECKHX AJIEMEHTOB OT UX



nosiokeHusa B llepuoanueckoil cucreMe, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUSs, 3aKOHa ABOraapo;

® ONKUCHIBaTh W XapakTepu3zoBaTh TaOnuuHyto (opmy Ilepuonuyeckoil cucTembl
XUMHUYECKUX 3JIEMEHTOB: Pa3jMyaTh MOHATHUS «MIaBHAas moarpynna (A-rpynna)»y u
«mobounas mnoarpynna (b-rpynna)», manble u OoJbllIME€ TEPUOIBI, COOTHOCHUTH
0003Ha4YeHMs1, KOTOpble UMEtOTCsl B Tabnuie «llepuoanueckas cucreMa XUMUYECKUX
aneMeHToB J[. . Menaeneesa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsAl sApa, OOLIEe YUCIO 3JIEKTPOHOB U
pacnpeielIeHUE UX 0 3JIEKTPOHHBIM CIIOSM);

e KJIacCUPUIMPOBATh  XMMHYECKHE  DIIEMEHTHI, HEOPraHUYECKHME  BEILIECTBA,
XUMHUYECKHUE PEAKIMH (110 YMCIY M COCTaBy yYaCTBYIOLIMX B PEAKLMU BELIECTB, IO
TEII0BOMY 3P deKTy);

® XapakTepu30BaTh (OIMUCHIBATH) OOIME XUMHYECKHE CBOMCTBA BEILIECTB Pa3IMYHBIX
KJIACCOB, TMOJTBEPKAasi ONHCAHWE NpPUMEPaMHU  MOJEKYJISPHBIX  ypaBHEHUH
COOTBETCTBYIOUIUX XUMUYECKUX PEAKIIMIA;

® [IPOTrHO3UPOBATHh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XMMUUECKUX MPEBPALLEHUN B PA3IMUHBIX YCIOBUSX;

® BBIYHUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMEHTa Mo (opMyJie COEIMHEHNS, MAaCCOBYIO OO BEIIECTBA
B PacTBOpE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON peaKluu;

® [IPUMEHSATH OCHOBHBIE OINEpAIMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHUE, 000011IeHHE, CUCTEMAaTU3aIUIO0, KIIACCU(PUKALIMIO, BBISIBICHUE TPUYUHHO--
CJIEICTBEHHBIX CBA3EH — ISl M3Y4YEHUS! CBOWCTB BELIECTB U XUMUYECKHUX PEAKIUH,
€CTECTBEHHO-HAyYHbl€  METOAbl  MO3HaHUs —  HaONIOJIEHHWe, U3MEpEHueE,
MOJIETTUPOBAHUE, FIKCIIEPUMEHT (peajIbHbI U MBICIICHHBIN);

e CJenoBaTh IMpaBUjiaM I[IOJIb30BAaHUS XHMMHUYECKOM TMOCydol H 1aboparopHbIM
000OpyI0OBaHUEM, a TAK)KE MpPaBUJIaM OOpallEHUsl C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBIIOJHEHUIO JTA00OPATOPHBIX XUMUYECKHUX OIBITOB MO MOJIYYEHHUIO
U cOOMpaHMIO Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y IPOBOAUTH XUMHUYECKUE IKCIIEPUMEHTHI 110 PACHO3HABAHUIO PACTBOPOB ILIEJIOUYEH U
KHCJIOT C ITOMOILbIO MHAUKATOPOB (JaKkMyc, peHopTalenH, METUIIOPAHK U IpyTUe).

K koH1y 0oOydyeHus B 9 Kjacce npeIMeTHbIE pe3yibTraThl HA 0230BOM YPOBHE JOJKHBI

oTpaxarb COPMUPOBAHHOCTh Yy OOYHAOIINXCS YMEHUM:

® pacKphIBaTh CMbICI OCHOBHBIX XUMHUYECKUX MOHATHUI: XUMUYECKHI 3JIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHUOH, TMPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasl peaKius,
XUMUYECKasl CBSI3b, TEIIOBON A(PPEeKT peakiuu, MOJib, MOJISIPHBIM 00BEM, pacTBOP,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHIL, HIEKTPOIUTHYECKAS TUCCOLUALIUS, PEAKIIUA HOHHOTO
oOME€Ha, KaTajau3arop, XHMHUYECKOE paBHOBecHE, OOpaTUMble U HEOOpaTUMbIE
peakiuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu, OKHUCJIUTEIb,
BOCCTAHOBUTEJb, OKHUCJIEHHME M BOCCTAaHOBJIEHHME, aJUIOTPONHMs, aM(pOTEPHOCTD,
XUMHUYECKasi CBA3b (KOBaJIeHTHAs, HMOHHAs, METAJUIMYecKas), KpUCTaInyecKas
pelérka, Koppo3usi METaJIOB, CILIABbI, CKOPOCTh XMMUUECKOW pPEeaKIUH, MPEeAeSIbHO
nonyctumas konuenrpanus [1/IK Bemecrsa;

® JUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUNA U MPUMEHSTH 3TH
MOHATHUS TP ONKMCAHUU BEILIECTB U MX MPEBPAILCHMIA;

® UCIIOJIb30BaTh XMUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBlieHUS (OpMyN BEIIECTB U
YPABHEHUUM XUMUYECKUX PEaKIUN;

® ONpeleisaTh BAJICHTHOCTb W CTENEHb OKHUCICHHS XUMUYECKHX DJJIEMEHTOB B
COEJIMHEHUSAX Pa3IMYHOTO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEIMHEHUH 1o (opMmyliaM, BUJ XMMUYECKOH CBS3M (KOBaJIeHTHasi, MOHHAs,
METaJUIMYeCcKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3apsA]l MOHA IO XHMMHUYECKOU
dbopMmyie, XxapakTep cpeibl B BOJHBIX pacTBOpax HEOPraHMYECKUX COEIUHEHUM, THUI
KPUCTAJJINYECKON PEIIETKU KOHKPETHOIO BEIIECTBA;



packpbiBaTh cMbIci [lepuoanueckoro 3akona . 1. MenaeneeBa u JeMOHCTPUPOBATH
€ro NOHMMAaHMUEe: OMMUCHIBATh U XapaKTepu30BaTh TabmuuHyo Gopmy Ilepuonnueckoit
CUCTEMbl XMMHUYECKHX 3JIEMEHTOB: pa3jinyarh MOHATHUS «IviaBHas mnoxarpymnma (A-
rpynna)» u «nobounas noarpynna (b-rpynma)», manble W OOJbIIME HEPUOBDI,
COOTHOCUTh O0O0O3HAYEHUs, KOTOpPblE MMEIOTCA B NEPUOAMYECKOW Talnuie, c
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB U
3apsf siipa, 00IIee YKCIIO AIEKTPOHOB U pacipeiesIEHUE UX MO 3JIEKTPOHHBIM CII0SIM),
OOBSCHATH OOLIME 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB JJIEMEHTOB M HUX
COEJIMHEHUH B MpeiesiaX MajblX MEPUOJOB U IIABHBIX MOATPYMI C YYETOM CTPOCHHUS
UX aTOMOB;

KJacCU(PUIMPOBAaTh ~ XUMHYECKHME  DJIEMEHThI, HEOPraHUYEeCKHUE  BEIIECTBa,
XUMHUYECKHUE PEAKIMH (110 YMCIY M COCTaBy yYaCTBYIOLIMX B PEaKUMU BELIECTB, 1O
TEII0BOMY (P (DEKTyY, M0 UBMEHEHHUIO CTENEHEN OKUCICHUSI XUMUYECKUX DJIEMEHTOR);
XapaKTepu30BaTh (OMUCHIBATL) OO0IME U cHenuPUUYecKkrue XUMHYECKHE CBOMCTBa
MPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1as OMKUCAHUE MPUMEPAMU MOJIEKYIISPHBIX
Y MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUI;

COCTABJIATh YPABHEHUS JIEKTPOIUTUYECKON JUCCOLUALIMN KUCIIOT, IIEIIOYEN U COJIEH,
MOJIHBIE U COKpAIIEHHbIE YPABHEHUSI PEAKIIMI HOHHOTO 0OMEHa, ypaBHEHUS pEaKIUH,
NOJATBEPKAAIOMIMX CYIIECTBOBAHUE TI'E€HETUYECKOM CBSI3W MEXKIYy BellleCTBaMHU
pa3IUYHBIX KJIACCOB;

pPacKphIBaTh CYLUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3THX Peakltid;

MPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALICHUI B PA3IMYHbBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMEHTa Mo (opMyJie COEIMHEHNS, MAaCCOBYIO JOJII0 BEIIECTBA
B PacTBOpE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON peaKlnu;

coOnolaTh NpaBWiia MOJb30BAaHUS XUMHUYECKOM MOCYyIol U  J1abopaTOpHBIM
00OpyI0OBaHUEM, a TaKXe IMpaBuja OOpalleHusi C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBIIOTHEHHUIO JTA00OPATOPHBIX XUMUYECKHUX OIBITOB IO MOJIYYEHHUIO
1 COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHAKa U YIICKHCIIOTO Ta3a);

MPOBOAUTH PEAKLMH, ITOATBEPIKAAOIINE KAYCCTBCHHBIN COCTAB PasiMYHbIX BELICCTB!
pacno3HaBaTh OMNBITHBIM MYTEM XJIOpUA-, OPOMUI-, MOIUI-, KapOoHatr-, (ocdar-,
CWIIMKAT-, Cyiab(}ar-, TUIPOKCUA-UOHBI, KAaTHOHbBI aMMOHHUSI U HMOHBI U3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIIKME B BOAHBIX pACTBOPaX HEOPTraHUUYECKUX BEILIECTB;
MPUMEHSATH OCHOBHBIE ONEPALIMN MBICIUTEIBHON JAEATENHHOCTH — aHAIM3 U CUHTE3,
CpaBHEHHE, 000O0IIEeHHEe, CUCTEMATH3aLMI0, BbISBICHUE MPUYUMHHO-CIEICTBEHHBIX
CBSI3EM — JUISI U3YYEHHUSI CBOMCTB BEIIECTB MU XMMUYECKHUX PEAKLHM, €CTECTBEHHO-
Hay4YHbl€ METOJbl TMO3HAHMS — HaOJIOIEHHE, U3MEpPEHUEe, MOJECINPOBAHUE,
HKCIEPUMEHT (peaibHbII U MBICICHHBIH).



TemaTnueckoe mIaHupoBanue § Kiace

DJIEeKTPOHHbIE
Ne uudgposbie
Tema ypoka Beero JdeATebHOCTDb YUHTENS ¢ Y4eTOM MPOrpaMMbl
n/n acon o0pa3oBaTeJIbHbI BOCHHTAHMSI
e pecypchbl
Pasnen 1. [lepBoHayajibHbIe XUMHYECKHE MOHSITHUS
XuMus — BakHasi 00J1aCTh €CTECTBO3HAHUSA U
NMPaKTHYECKOM 1eATeJIbHOCTH YeaoBeka (54) bubauoreka IJOK - 3 1 .09
| 1 hitps://m.edsoo.rw/ff 3HﬂaTI:11;vI;II/;HyTKa «3nanus — cunay (1 .09 Jlenn
BBoanblii uncrpykrasxk no Th npu paéore B kabuHere 0d210c
xumuu. [Ipeqmer xumun. Poiab XuMHM B KU3HU YETOBEKA.
Tena u BemecTBa
Bukropuna «3amutum miaanery» (16.09 —
bubnuoreka [IOK N
MesxTyHapOIHBIH JeHb OXpaHbl 030HOBOTO CJI0s)
2 [ToHsiTHe 0 METOAAX TTIO3HAHUS B XUMUU 1 https://m.edsoo.ru/ff
0d227¢
IIpakTuyeckas padora Ne 1 «IllpaBusa paGorsl B bubmoreka IJOK
3 JIabopaTopuu U NPUEMBI 00paLeHNus ¢ 1 https://m.edsoo.ru/ff
JadopaTtopHbiM obopyroBanuem» Unctpykrax Th 0d23dc
bubauoreka [IOK
Yucrtele BemecTBa U cMecH. CiocoObl pa3/ieneHus
4 ereceit 1 https://m.edsoo.ru/ff
0d26ca
IIpakTnyeckas padora Ne 2 «Pa3genenue cmecei (Ha Bbubnuoreka [JOK
5 NpUMepe OYUCTKH MOBAPEHHOM COJIN)» 1 https://m.edsoo.ru/ff
Hucrpykrax Th 0d28c8
BemecTsa i xuMaueckne peamay (1549) bubmuoreka [IOK | Pabora B rpynmax «llouemy Mup Hy>XEeH JTIOISIM
6 1 https://m.edsoo.rw/ff | (21.09 - MexayHapOAHOMY JHIO MHpPa)
ATOMBI 1 MOJIEKYJTBI
0d2a6c
Jbubnuoreka
7 XUMHUYECKUE JIEMEHTBI. 3HAKU (CUMBOJIBI) XUMUYECKUX 1 IIOK NHTennexTyansHas pasMHUHKA «B ceTsx MHPOBOif

OJICMCHTOB

https://m.edsoo.ru/ff
0d2bel

nayTusbl» (30.09 — Jlens MuTepuera Poccun)




bu6mmoreka [IOK

12 okTsi6pst 1748 Toma oTKpbLIACh MepBasi B

pasNoKeHus, 3aMeleHus, oOMeHa)

0d3f34

8 IIpocThie U CI0XKHBIE BEIIECTBA https://m.edsoo.ru/ff | Poccym xummueckas maboparopus.
0d2a6¢
bubauoreka [IOK
[TpenmeTHas urpa «Hamm «OpaThsi MEHBIITHUE )
9 ATOMHO-MOJIEKYJISIPHOE YUYCHHE https://m.edsoo.ru/ff .
0d2d50 (4.10 — BcemupHBIii 1eHb 3aIIUTHI )KUBOTHBIX )
bu6mmoreka [IOK
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUUECKAsI
10 https://m.edsoo.ru/ff
dbopmyia. BaleHTHOCTh aTOMOB XUMUYECKHUX JIIEMEHTOB
0d2eae
bu6mmoreka [IOK
OtHocuTenbHas atToMHas Mmacca. OTHOCUTENIbHAS Munu-nekuus, nocpsieHHas [lokpoBy
11 https://m.edsoo.ru/ff .
MOJIEKYJISIpHAsi Macca 0d323c [Tpecesaroii boropoausr (14.10)
bubmmorexa [TOK Jucnyt «Xneb — Bcemy ronosay (16.10 —
12 MaccoBas 1019 XMMHUYECKOIr0 JIEMEHTA B COSIMHEHUH https://m.edsoo.ru/ff .
0d350c MesxTyHapOIHBIH JeHb X1e0a)
Bbu6mmoreka IIOK
13 KonnuectBo BemectBa. Mosnb. MonsipHas Macca https://m.edsoo.ru/ff 23.10-JIeap Mons
0d5230
Bbu6mmoreka IIOK
OU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMHYECKasI
14 https://m.edsoo.ru/ff | KpoccBopasl mo xumun
pearims 0d37fa
bubmuoreka [IOK
. Munu-nexkuus, nocesmennas JJuro Opranuzaium
15 IIpu3Haky U ycioBus NPOTEKaHUS XUMUYECKUX PEaKLIUN https://m.edsoo.ru/ff .
O6benuuennbx Hamwmit (24.10)
0d3al6
bu6mmoreka [IOK
3aKOH COXpaHEHHUs MACChI BEUIECTB. XUMHUECKUE
16 https:/m.edsoo.rw/ff | 29.10- 1eHb KCKYCCTBEHHOIO OIS
ypaBHEHUS 0d3bSs8
bu6mmoreka [IOK
Brrauciienus komuecTBa, MacChl BEIIECTBA 1O PyOpuka «3HaKOMUMCSI C HOBBIMH MPA3THUKAMI)
17 . https://m.edsoo.ru/ff
YPaBHEHUSM XUMHUYECKUX PEaKIUi 0d5708 (8.11 — Ienp Cubupmn)
. bubnuorexa [IOK
Knaccudukarus XuMUYECKUX peakiuii (COeTuHEHMS, WNudopmarmonnas MunyTka « CHHUYKUH J€Hb»
18 https://m.edsoo.ru/ff

(12.11)




Bbu6moreka [IOK

19 O06o0011eHre U cucTeMaTH3alysl 3HaHU | https://m.edsoo.ru/ff | Pebycsl mo xumuu
0d40c4
b K K
KonrtpoabHnasi padora Nel mo reme «BemecrBa u nbmeorexa 11O
20 HMIECKIE DeAKIHID https://m.edsoo.ru/ff
peart 044290
Pasnen 2. BaxkHeliiimne npeacraBuTeu
HEOpPraHW4eCKHX BellecTB. bubnmuoreka IIOK
21 Boznyx. Kuciopoa. Illonsitue 06 oxkcugax (64) https://m.edsoo.ru/ff | Munu-BuKTOpHHA «L[BETOK 310pOBBS
Boznyx — cmechk razos. CoctaB Bo3ayxa. Kuciopog — 0d448e
AJIEMEHT U NpocToe BemecTBo. O30H
. bubauoreka [IOK
Puznueckue 1 XUMUYECKHE CBOMCTBA KUCIOPOAA
22 https://m.edsoo.ru/ff
(peakiuu okucaeHus, roperue). [lonsatue 06 okcumax 0d4614
VYerHbIi )KypHan «OHU HYKAAKOTCS B 3aILIATE
bu6mmoreka [JOK
” Crioco0bl MOJTy4eHUs! KUCIOpOoAa B 1a00OpaTopuu U https://m.cdsoo. w/fF (29.11 — [Ienn obpazoBanus BeemupHoro
NPOMBIIIIEHHOCTH. [IpuMeHenue kuciopoaa od 49'73 ' ' oOmiectBa oxpansl nmpuposy; 30.11 —
BcemupHblii 1eHb 3alIUTHI Y)KUBOTHBIX )
TennoBo# 3P PeKT XUMUIECKON PEaKIUH, TOHATHE O bubmuorexa IIOK
24 TEPMOXUMHUUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff
SHIOTEPMUYECKUX PEAKIUAX 0d4790
bu6mmoreka [IOK
TornmBo (He(Th, yroiab U MeTaH). 3arpsi3HEHUE BO3IyXa,
25 CIIOCOOBI €r0 MPeOTBPAIICHHS e
PeAOTEpAtl 0d4cda
IIpakTuyeckas padora Ne 3 mo reme «Ilosyuenue u bubnuoreka IIOK NudopmarmonHas nITUMUHYTKA « Y3HaéM UMEHA
26 coOMpaHue KUCJI0POAa, M3y4YeHHe ero CBOMCTB) https://m.edsoo.ru/ff | repoes» (9.12 - lens ['epoeB OTeuectra B
HNucrpykrax Th 0d4ae2 Poccum)
Bopopon. [lonsaiTre 0 kucjaorax u cossx (84) bubanorexa IJOK «lyTouHast Xumus» - BUKTOPHUHA
27 Bonopon — anemeHT u npocroe BemecTBo. Haxoxaenue https://m.edsoo.ru/ff
B IIpUpPOJIC 0d4ddo
. bubaunoreka IIOK
duznueckue U1 XMMHYECKHE CBOMCTBA BOIOPOA. 3aHuMarenbHasg MUHyTKa « CuMBobl Poccnny»
28 https://m.edsoo.ru/ff

[Tpumenenue Bogopoaa

0d4ddo

(13.12.- Jlenp menBes)




Bbu6moreka [IOK

Munu-urpa «/la oynet cer!» (22.12 — [lens

29 [ToHsiTHE O KUCIOTAX U COMAX https://m.edsoo.ru/ff | sHeprernka)
0d50d2
Bbu6mmoreka [IOK
TypHHp 3HATOKOB XUMHUU «XHUMHYECKAS
30 CniocoObI moyueHus BoAopo/ia B 1abopaTopuu https://m.edsoo.ru/ff
0d4ddo JUXOpAIKa»
IIpakTnyeckas padora Ne 4 mo reme «Ilonyuenne u bubmuoreka I[JOK
31 co0upaHue BOIOPOA, U3yYeHHE ero CBOHCTBY» https://m.edsoo.ru/ff
Hucrpykrax Th 0d4£42
bu6mmoreka [IOK
32 MonsipHbiii 00bEM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ff | MHTEpakTHBHAs BUKTOpUHA «Yyneca XuMum»
0d542e
n bu6mmoreka [IOK
Brruncnenus o0béMa, KoruecTBa BEIIECTBA ra3a Mo ero
33 i https://m.edsoo.ru/ff
M3BECTHOMY KOJIMUYECTBY BEIIECTBA WIH 00BEMY
0d55a0
PyOpuka «3HakoMUMCS C HOBBIMU MPa3THUKAMU)
Brranciienust 00bEMOB Ta30B 110 YPaBHEHUIO PEAKIIMU HA bubmorexa [OK | (11.01 — Jlens 3an0easMKOB 1 HAIMOHATLHBIX
34 . . hitps://m.edsoo.ru/ff' | gapkos)
OCHOBE 3aKOHA OOBbEMHBIX OTHOILIEHUH T'a30B
0d5708
Bona. PactBopsbl. [lonsiTie 00 ocHoOBaHUSAX (54) Bubmiorexa IIOK
35 . https://m.edsoo.ru/ff
PuznyecKkue 1 XUMHYECKHE CBOMCTBA BOJIBI
0d587a
bubanorexa IJOK [To3naBarenbHas MuHyTKa «Cka3bl baxxoBay
36 CocraB ocHoBanuii. [lonstre 00 HHANKATOpAX https://m.edsoo.ru/ff | (27.01 - 145 ner co nust poxxaenus [lapna
0d59¢2 [lerpoBuya baxosa, nucarens (1879-1950))
Bona kak pactBopureins. Haceienssie u bu6moreka [IOK
37 HEHACBILIEHHBIE pacTBOPBL. MaccoBas 10JIsl BELIECTBA B https://m.edsoo.ru/ff
pacTtBope 0d5b40
[MpakTnueckas padora Ne 5 mo reme «IIpurorosiieHue
.. . . . bubaunoreka [IOK
PACTBOPOB ¢ oNpeAeIéHHOH MAacCOBO a0J1ei
38 https://m.edsoo.ru/ff

PACTBOPEHHOIO BelIeCTBA
Hucrpykrax Th

0d5eba




Kontpoabnas padora Ne2 o teme «Kuciaopon.

Bbu6moreka [IOK

39 Bozonox. Boxax https://m.edsoo.ru/ff
AOPOA. BOR 046342
OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeTUHEHU I bu6mmoreka [IOK
PyGpuxka «3namenarenbhbie natb» (10.02 - nenp
40 (114) https://m.edsoo.ru/ff
namsatu A.C. IlymkuHa)
Oxcunpl: cocTaB, Kilaccu(uKaiys, HOMEHKIIaTypa 0d664¢
. bubauoreka [IOK
[Tony4yeHne 1 XUMHYECKUE CBOHCTBA KUCIIOTHBIX,
4 OCHOBHBIX U aM()OTEPHBIX OKCHJIOB e
P A 0d664e
Jlexums — 6ecena «3apaBcTByH, yenmoBek!» (12.02
- 215 ser co nHs poxaeHus Yapiab3a
bu6mmoreka [IOK N
JlapBuHA, aHITTUICKOTO €CTECTBOUCIIBITATES,
42 OcHoBaHHUS: COCTaB, KJIaccu(UKAIHsI, HOMEHKIIATypa https://m.edsoo.ru/ff
0d67ca OCHOBOIIOJIOKHHKA MAaTEPHATUCTUYECKOTO
YUEHHUS O POUCXOKIEHUH KUBOTHBIX (1809-
1882))
bubauoreka [IOK
43 [Tony4yeHne 1 XUMHYECKUE CBOMCTBA OCHOBAHUN https://m.edsoo.ru/
ff0d67ca
bubmuotexa [IOK
1 Konkypc «tOnsbie 3anmutaukn Oteduectsay (23.02
44 Kucnotsl: cocras, kiaccudukaiiysi, HOMEHKIATypa https://m.edsoo.ru/
— Jlenp 3amuTHUKa OTeuecTBa)
ffodfee2
bu6mmoreka [IOK
45 [TonydeHnue 1 XUMUYECKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/
ffodfee2
Conu (cpegHue): HOMEHKIIATypa, CIIOCOOBI TTOTyde bubmorexa LIOK Ponesa a«9 CTBIC CO3/1a (1.03
bt HUE): HOMEHKII , CII bl TTOJTy4EHUS, JeBasi Urpa « TU MyIIUCTBI Hus» (1.
46 ef He CBOCTEA yp y https://m.edsoo.ru/ Bee p - Z ex) a
XUMHUYECKUE CBONCTB — BceMupHbIi 1IeHb KOILIEK
00ad9474 PHAA
IIpakTHyeckas padora Ne 6. Pemmenue
P P bu6mmoreka [IOK
IKCIEPUMEHTAJIbHBIX 3a71a4 1o TeMe «OCHOBHbIE
47 race eonra CKILX COe N https://m.edsoo.ru/
JIacChl HEOPraHMYECKHUX COeJUHEHUID
P 00ad9b7c
Hucrpykrax Th
48 ['eHeTnueckas CBA3b MEKy KJIACCAMH HEOPTaHUYECKHUX bubnuorexa [IOK [Ipesenranmonnas munyTtka «HoBoe o crapom»

COEIUHEHUN

https://m.edsoo.ru/

(8.03 - MexxmyHapOHBIM )KEHCKH JIEHb )




00ad9as50

bubauoreka [IOK
49 O060011IeHNE U CUCTEMATH3ALUS 3HAHUI https://m.edsoo.ru/
00ad9¢cb2
bubmuotexa IIOK
KonTtpoabHast padora Ne3 no reme ""OcHOBHbIE 1
50 TACCLT HeODEAHITeCKIX CoeTHHemmii" https://m.edsoo.ru/
JIaCcChl HEOPraHMYECKUX HHEeHUIt
P 8 00ad9ela
Pa3znea 3. [lepuonnueckuii 3akon u [lepuognueckas
cucreMa xumudeckux iemenToB /I. U. Menaeseesa.
A A bu6mmoreka [IOK

51 CTpoeHHe aTOMOB. XuMu4yecka csasb. OBP. https//m edsoo.ru/ MI/IHI/I-J'ICKHI/ISI «B03BpameHHe I[OMOI\/’I» (1803 -

I3 u IIC (74) 00 d'9 F ' ' Jenn Boccoenuuenus Kpeima ¢ Poccueii)
ad9ffa
[TepBbie TOMBITKY KIACCHPUKAIIUN XUMUIECKUX
sneMeHTOB. [ToHSITHE O TpyIax CXOIHBIX YJIEMEHTOB
. bubmuoreka [IOK
[Tepuonnueckuii 3axoH u [leprnoanueckas cucrema
52 https://m.edsoo.ru/
xuMmuueckux anmemeHToB 1. . Menaeneena
00ada52¢
bubmuoreka [IOK PyOpuka «3HakOMHMCSI C HOBBIMH TTPA3THUKAMI
53 [Tepuospl, rpyIIIbI, MOATPYIIITHI https://m.edsoo.ru/ | (21.03 - lens 3emuu; 22.03 — BcemupHblii 1eHb
00ada52c BOJIHBIX PECYPCOB)
bu6moreka [{OK
54 Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M30Toms https://m.edsoo.ru/
00ada342
bu6moreka [IOK .

55 CrpoeHHe AIIEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB hitps:/m.edsoo.ru/ [To3naBarenpHas MUHYTKa «B HeOecHO
ITepunonnueckoit cucremsl /. 1. Menneneera 00a dé 6bc. ' BbImuHe» (1.04 - MexayHapoaHblii J€Hb MITHUIY)
XapakTeprucTuKa XMMHUYECKOTO IEMEHTA 110 €ro bubnuoreka LHOK

56 nojoxenuto B [lepronndeckoii cucteme 1. U. https://m.edsoo.ru/

Memnpeneena 00ada824
3unadyenue [lepuoanueckoro 3akoHa sl pa3BUTHSI HAYKH bubnuoreka LHOK
L becena «Mx Biaekin kocMuueckue aaiu...» (9.04
57 u npaktuku. 1. . MenneneeB — y4€HbIi, iegaror u https://m.edsoo.ru/
— JleHb acTpOHABTOB)
rpaKaaHuH 00ada96e
58 ONEeKTPOOTPULATEIbHOCTh aTOMOB XUMUYECKUX bubnuoreka [IOK




OJICMCHTOB

https://m.edsoo.ru/0
Oadaab8

59

HNonnas xuMudeckas CBI3b

bubmuoreka [IOK
https://m.edsoo.ru/0
Oadac34

[TpenmerHas urpa «Hama romy0Oas rmianera
(22.04 — [lenb 3emun)

60

KoBanenTHas MoJjiipHast XuMHU4YCCKas CBA3b

bubauoreka [IOK
https://m.edso0.ru/0
Oadaab8

61

KosanentHas HCIOJIApHAass XUMHUYCCKaA CBA3b

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadaab9

VYerubiii xypHan «lIpa3gHuk BeCcHbI U Tpyaa»
(1.05)

62

CreneHb OKUCICHUA

Bbu6moreka [IOK
https://m.edsoo.ru/0
Oadae28

63

OKHCIIMTEJIFHO-BOCCTAHOBUTEILHBIE pceakunun

bu6mmoreka [IOK
https://m.edsoo.ru/0
0adb076

WNudopmanronnas natuMuHyTKa «[ 0161
omanéuusie BoitHOW» (9.05 — Jlens [Tobens! B
Benukoit OreuectBeHHoM BoiiHe (1941-1945))

64

OKHUCIIUTEITN U BOCCTAHOBUTEIHN

bubmuoreka [IOK
https://m.edso0.ru/0
0adb076

65

KonTpouabHas paGora Ne4 no teme «CTpoeHue aroma.

XuMuuyeckas CBA3b»

bu6moreka [JOK
https://m.edsoo.ru/0
0adb486

66

0O00011eHHE U cCUCTEMATHA3ALIUS 3HAHUI

bu6mmoreka [IOK
https://m.edsoo.ru/0
0adb33c

XuUMHUYEeCKHEe KPOCCBOPABI M peOyChI

67

O060011IeHNE U CUCTEMATH3ALUS 3HAHUI

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ad9cb2

68

O00011eHUE U cCUCTEMATHA3ALIUS 3HAHUIN

bu6moreka [IOK
https://m.edsoo.ru/ff
0d61c6

Py0Opuka «3HakoMUMCSI C HOBEIMHU
npaszgaukammuy (24.05 — MexayHapoHbIi JeHb
3a10BETHUKOB)




OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
TemaTn4yeckoe miIaHupoBanme 9 kiaace
N DJIeKTPOHHBbIE HU(PPOBBIE
°
/ Tema ypoka obpasoBaTeibHbIE JeATeIbHOCTD YYUTEJISI C Y4eTOM
n/n Bcero
pecypcehbl nporpaMMbl BOCITUTAHUS
Pasnen 1. BemecTBo 1 XuMu4ecKHe peakium.
IToBTOpEeHUe 3HAHMI OCHOBHBIX pa3/ieJioB Kypca 8
) KkJjacca (5 v) | bubnuoreka [IOK [sarumunyTKa «3Hanus — cuaa» (1 .09
BBoaublii uHcTpykTaxk o Th npu padore B kaOunere https://m.edsoo.ru/00adb59%¢ | JleHb 3HAHMIN)
xummu. [lepuoanyeckuii 3akoH. [leprnoanueckas cucrema
xumuueckux amemenToB /1. . Mengeneena
) 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKUX | bubnuoreka [OK
3JIEMEHTOB MEPBBIX TPEX NMEPUOIOB https://m.edsoo.ru/00adb6b6
Bukropuna «3amutim maanety» (16.09
3 Knaccudukaius u HoMeHKIaTypa HEOPraHUIECKUX | bu6moreka [JOK —  MexnayHapoaHsId  JICHb  OXpPaHbI
BEILECTB https://m.edsoo.ru/00adb7e2 | O30HOBOTO CIIOST)
4 Buapl XuMU4eCcKoi CBSI3U U TUITBI KPUCTAUTAYECKUX | Bbubmuoreka [IOK
pEemETOK https://m.edsoo.ru/00adbac6
KonTpoabnas pa6ora Nel no teme «IloBropenue u
5 yriIyOJieHre 3HaHNi OCHOBHBIX pPa3eioB Kypca 8 1
KJ1accay»
OcHOBHBIE 3AaKOHOMEPHOCTH XMMHYECKHX PeaKIui
(4u) Bu6nuoreka 1[OK Pabora B manbix rpynmnax «llouemy mup
6 . 1 HY’KeH moaam» (21.09 -
Knaccudukanuss XuMHYECKUX Peakiyii o pa3IunyHbIM https://m.edsoo.ru/00adbcb0
Mex1yHapOIHOMY JTHIO MUPA)
MIpU3HAaKaM




ITonsiTHEe 0 CKOpOCTH XUMHUUECKOU peakuuu. [IoHaTue o

bubanoreka [IOK

7
TOMOI'CHHBIX U T€TEPOre€HHBIX PEAKLIUAX https://m.edsoo.ru/00adbe9a
[TonsiTue 0 XuMHUeCcKoM paBHOBECHH. DAKTOPBHI, WNHurennexryanbHas pa3MuHka «B
8 BJIMSIIOIIME HA CKOPOCTh XUMUYECKON PEaKIIUU U bubmmorexa [JOK ceTsax MUpoBoH mayTuHb (30.09
IH P peakdl https://m.edsoo.ru/00adc28¢ p Y ’
MOJIOKEHNE XUMHUYECKOTO PABHOBECHS Hens UnTepuera Poccun)
9 OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKITUN Bubmmorexa LIOK
peaxdl https://m.edsoo.ru/00adcade
JIEKTPOJIUTHYECKAS JUCCONNAUs. XUMUYECKHe
10 peakuuu B pacTBopax (84) bubanoreka [IOK
Teopust snekTponuTHdecKon quccoruanuu. CUiabHbIC U https://m.edsoo.ru/00adcd68
ci1a0ble AIEKTPOITUTHI
IIpenmernas urpa «Hamm «Oparbs
11 HNoHnHble ypaBHEHUS peakUuid Bubmmorexa LIOK MSHBI_HI/IC»» (4 fO Bcemnu HI;:IfI €Hb
M peakl https://m.edsoo.ru/00add448 ' p A
3aIIUTHI )KUBOTHBIX )
12 XHUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUN B CBETE bubnuorexa [IOK
MpeCTaBICHU 00 AEKTPOTUTHUECKOHN TUCCOIMALIUN https://m.edsoo.ru/00add5d8
. . . JucnyT «X71ed — BceMy ToJIoBay
XuMUYeCcKre CBOMCTBA COJIeil B CBETE MPeICTaBICHUI 00 bubmoreka [JOK N
13 . (16.10 — MexyHapOIHBIN 1CHD
JIEKTPOJIMTUYECKON TUCCOLUALUN https://m.edsoo.ru/00add8b2
xJyie0a)
14 ITousaTue o ruaponanse cojaei bubmiorexa LHOK
P https://m.edsoo.ru/00add9d4
MuHu-n1eKums, mocBsmenHas JIHro
N bubmuoreka [IOK .
15 O06001IeHre 1 cucTeMaTH3alus 3HaHUH Opranuzanuu O6beauHeHHbIx Harmit
https://m.edsoo.ru/00addd12
(24.10)
16 IIpakTuyeckasi pa6ora Ne 1. «Pemenne bubmoreka [JOK
JIKCIEepPUMEHTANbHBIX 3a1a1» UHcTpykTaxk Th https://m.edsoo.ru/00addbfa
Kontponbnas padora Ne2 no teme
17 «IDNIEKTPOJIUTHYECKASA JUCCOHANNA. XUMHYECKHE bubmorexa LOK
P ) https://m.edsoo.ru/00addecO
peakuum B pacTBOpax»
Pasnen 2. HemeTasibl M HX COeIMHEHMUS. 3aHUMaTeNnbHas BUKTOpPHUHA
bubanoreka [IOK H
18 OO0mas xapakTepucTHKa XUMHYeCKHUX 3ieMeHTOB VII- «HeMeTajuIbDy

rpynnbl. ['ajorensl. (44)

https://m.edsoo.ru/00addfe2




OO01as XxapaKTepUCTHUKa TaIoTeHOB. XUMUYECKUE
CBOWCTBA Ha MPUMEPE XJI0pa

Xnoposoaopoa. ConsiHast KUCIIOTa, XUMUYECKUE

bubanoreka [IOK

3aHuMaTeabHasi MUHYTKa
«3HaKOMUMCS C HOBBIMHU

19 . .
CBOMCTBA, II0JIy4YE€HHE, IPUMEHEHNE https://m.edsoo.ru/00ade104 npasaaukamm» (17.11 — Jlenb uepHoi
KOIIKH)
IIpakTyeckas padora Ne 2 no teme «Ilosyuenune
20 COJIAHOM KUCJIOTHI, H3yYeHHUEe €€ CBOMCTB» bubmmorexa LOK
» 13y https://m.edsoo.ru/00ade348
HNucrpykrax Th
)1 Briuucnenus no ypaBHEHUAM XUMHUUYECKUX PEaKIUi, bubnuorexa [IOK becena «Camsble poansle...» (26.11 -
€CJIM OJIMH U3 PEarcHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488 Jlenb Matepw)
Oo0mas xapakrepucTtuka 3j1emMeHTOB VIA-rpynnsl.
. bubmoreka [JOK
22 Cepa u eé coenuHenus (64)
https://m.edsoo.ru/00ade64a
OO61mas xapakTepucTrka 3eMeHToB VIA-rpymisl
Yerubiit xxypHan «OHU HYXIaIOTCS B
3amuTe» (29.11 — Jlenp obpazoBaHus
AnnorponHble Monudukanuu cepsl. HaxoxaeHune cepbl U bubmoreka [JOK ( A P
23 . . N Bcemupnoro o6miecTBa oxpaHsl
€€ COeIMHEHM B IIpUpojie. XUMUYECKHUE CBOMCTBA CEPbI https://m.edsoo.ru/00ade64a .
npupoasl; 30.11 — BcemupHsblii 1eHb
3aIUTHI )KUBOTHBIX)
24 CepoBonopoz, crpoeHue, GU3NIeCcKue U XUMUIECKHE bu6muoreka [JOK
CBONCTBA https://m.edsoo.ru/00ade802
NudopmannoHHas MITUMUHYTKA
Oxcuapl cepbl. CepHas KucnoTta, Gu3nYecKue u bubnuoreka [OK d p Y
25 . «Y3naém nmena repoen» (9.12 - Jlenn
XAMHUYECKUE CBOMCTBA, TPUMEHCHHUE https://m.edsoo.ru/00adea28
I'epoes OteuecTBa B Poccun)
XHUMHYECKHE PEAKIUH, JIEKALUE B OCHOBE
26 MIPOMBIIIIEHHOTO CII0C00a MOMyYeHUs] CEPHON KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arpsA3HEHNE OKPYIKAIOIIEH Cpebl https://m.edsoo.ru/00adec8a
COETUHEHUSIMH CEPBI
27 B . bubmuoreka [IOK 3aHuMarenabHasi MUHYTKa «CUMBOJIBI
BIYKMCIIEHUE MAaCCOBOM J0JIM BBIXOJa MPOAYKTa PEAKIUU
poayKTa p https://m.edsoo.ru/00adec8a Poccuny» (13.12.- Jlenb MenBens)
)3 OO0mas xapakTepuCTHKA 3JIeMEHTOB VA-rpynisl. bubnuorexa [IOK

A3or, ¢pocdop u ux coennnenus (74)

https://m.edsoo.ru/00adeea6




OOm1ast XxapaKTepUCTHKA HIEMEHTOB V A-Tpynibl. A30T,
pacrpocTpaHeHue B IPUPOAE, GU3NIESCKIE U XUMUUECKHE
CBOWCTBA

AMMHUaK, ero Gu3ndecKue 1 XUMHYECKHUE CBOMCTBA,

bubanoreka [IOK

3annmMarenbHas MUHYTKa «Jla OyaeT

29
[IOJIyYEHHUE U IPUMEHECHUE https://m.edsoo.ru/00adf004 cBeT!» (22.12 — JleHb »HepreTuka)
IIpakTnyeckas padora Ne 3 no teme «Ilosryuenue
. bubmunoreka [IOK
30 aMMHAaKa, U3y4YeHHe ero CBOiCcTB»
https://m.edsoo.ru/00adf180
HNucrpykrax Th
31 A3oTHas KUCIIOTA, €€ GU3NIECKHIE U XUMHUYECCKHE bu6moreka [JOK VYerHbIi xkypHan «PoxaecTBo
CBOICTBa https://m.edsoo.ru/00adf306 XpuctoBo» (7.01)
Hcnonp3oBaHue HUTPATOB U COJIEH aMMOHHS B KaU€CTBE
32 MHUHEPAJIBHBIX YIOOpeHN. XMMUYECKOE 3arpsI3HEHNE bubmorexa LHOK
p N YAOOP ’ P https://m.edsoo.ru/00adf518
OKpY>Karolllel cpeibl COETUHEHUSIMH a30Ta
PyOpuka «3HakoMUMCS C HOBEIMHU
13 docdop. Oxcun dpocdopa (V) u hochopras kucinora, bu6muoreka [JOK npazaaukamu» (11.01 — Jlens
(bu3HYeCcKre U XUMHYECKHUE CBOMCTBA, MOTyYCHUE https://m.edsoo.ru/00adf68a 3alI0BEIHUKOB U HaIlMOHAJIBHBIX
MapKOB)
34 Hcnonp3zoBanue GocdaroB B KaueCTBE MUHEPATBLHBIX bu6nuorexa [IOK
ynoOpeHwid. 3arpsi3HeHUe MPUPOITHON cpeabl hochaTamu https://m.edsoo.ru/00adfc20
O0mas xapakTepucTHKa XHMHYECKHUX 3J1eMeHToB IV-
35 rpynibl. Yrjiepoa, KpeMHuil U ux coeguneHus (84) bubmoreka [JOK MHHH‘HCKEH’I <<HPaB%CHaBHBIH
npa3auuk Kpemenus ['ocrionue»
VYriepon, pacipocTpaHeHue B pUPoJe, (GU3ndecKue u https://m.edsoo.ru/00adfd9c (lp 9 Oﬂl) pettt g
XUMHYECKHE CBOMCTBA .
Oxcuapl yraepona, ux Gu3nueckue U XUMHUECKHe
N bubanoreka [IOK
36 CBOHCTBA. DKOJOTHUYECKUE MPOOJIEMBI, CBA3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuniom yriepoxaa (IV)
Huckyccust «CioBo He BOpoOei —
N bubmoreka [IOK .
37 YronpHas KUCIIOTA U €€ COIU BBUICTHT, HE noiiMaenby (3.02 — JleHb
https://m.edsoo.ru/00ac006¢ . .
00pHOBI C HEHOPMATHUBHOM JIEKCUKOM )
IMpakTnueckas padora Ne 4 mo reme "Ilonyuenue
bubanoreka [IOK
38 yriekucsoro raza. Kauecrsennasi peakuusi Ha

KapOoOHaT-HOH"

https://m.edsoo.ru/00ae027¢




HNucrpykrax Th

HepBOHa‘-IaJIBHBIC IIOHSTHS 00 OpTraHU4YCCKHX BCUICCTBAX

bubanoreka [IOK

Munu-urpa «Ilo ckazkam brankm»
(11.02 - 130 neT co aus
poxnaeHusa Buranus BaneHTnHOBHUYA

39
KaK O COSIUHEHUAX yIIIEpoaa https://m.edsoo.ru/00ae054¢ buanku, pycckoro IeTckoro nucarens
Y IPUPOAOBEA, ABTOPA PACCKA30B U
CKa30K 0 KUBOTHBIX (1894-1959))
. bubanoreka [IOK
40 Kpemuuii u ero coequHeHust
https://m.edsoo.ru/00ae080a
Jlexnwmst — Gecena «31paBCTBYH,
yenoBek!» (12.02 - 215 ner co aus
IIpakTnueckas padora Ne 5. Pemenue poxnaenusa Yapns3a lapsuna,
41 IKCIEPUMEHTAJIBHBIX 32/1a4 N0 TeMe «BaxHeimme bubmuoreka [IOK aHTJIIUIICKOTO €CTECTBOUCHIBITATEN,
HEMETAJJIbI U X COeTUHEHUS» https://m.edsoo.ru/00ae0bf2 OCHOBOIIOJIOKHUKA
Hucrpykrax Th MAaTEPUAITMCTUYECKOT0 YUEHUS O
MIPOUCXOXKACHUU KUBOTHBIX (1809-
1882))
4 KonrtpoabHasi padora Ne3 no reme «Baxxneiimue bubmunorexa [IOK
HEMETAJJIbI U X COeTUHEHUS» https://m.edsoo.ru/00ae0e18
Paznen 3. MeraJiiibl B UX coequHenusi. Ooume
cBoiicTBa MeTaI0B (44)
OO6mrast XxapaKTepUCTHKA XUMUYECKHUX AIEMEHTOB — bubmunorexa [IOK
43 BukropuHa 0 MeTaiiax
MeTalIoB. MeTamnndyeckas CBI3b U MeTaJIMYSCKas https://m.edsoo.ru/00ael103¢e
KpucTajumyeckas pemérka. dusznueckre CBOMCTBA
METAaI0B
. . Konkypc «HOHbI€ 3alIUTHUKH
XUMUYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMHUYECKUI bubmuoreka [IOK
44 . OteuectBay (23.02 — [leHb 3aUTHUKA
psA HaNpsDKEHUW METaluIoOB https://m.edsoo.ru/00ae1156
OteuecTBa)
OO6mwme cmocoOsl momyueHus MeTayioB. CriiaBbl.
. bubmuoreka [IOK
45 Brrunciienus mo ypaBHEHHSIM XUMHUYECKUX PEAKIINM,
https://m.edsoo.ru/00ael1156
€CJIU OJJUH U3 PEareHTOB CONEPKUT MPUMECH
bubmuoreka [IOK
46 [TonsiTE O KOPPO3UH METAJIIOB Ponesas urpa «9tu nmymmucTeie

https://m.edsoo.ru/00ae1278




co3nanus» (1.03 — BcemupHslii AeHb
KOIIEK)

BaxHeiinue MeTaJJIbl M UX coeuHenus (164)

bubmunoreka [IOK

47
[IlenouyHble MeTaIIIBI https://m.edsoo.ru/00ae14b2
Munu-nekuus «Bo3Bpanienue 10Mon»
48 Oxkcuibl ¥ TUAPOKCHUIBI HATPUS U KaJIHSI Bubmmorexa LOK (18.03 - Jlenb BoccoenuHeHust Kpeima
. P a p https://m.edsoo.ru/00ae14b2 ’ N a p
¢ Poccueii)
N N bubmoreka [IOK
49 [I{erouHO3eMeNnbHBIE METAIIIIBI — KaJbLUNA U MarHUM
https://m.edsoo.ru/00aelSe8
. bubmmorexa [IOK «IllyTouHas XUMUsD»- BUKTOPUHA T10
50 Bakneiinme coeTMHEHUS KaJILIIUS
https://m.edsoo.ru/00aelS5e8 XUMUU
51 O06001IeHEe ¥ CUCTEMATH3aA 3SHAHUA
Py0Opuka «3HakoMUMCSI C HOBBIMHU
59 KECTKOCTE BO CHOCOBEL 68 VCTPaHe bubanoreka [IOK npazaaukamuy (21.03 - [lens 3emun;
TKOCTb BOJIBI U CIT Bl TpaHEHUS
A yerp https://m.edsoo.ru/00aec1886 22.03 — BceMupHBIi J€Hb BOJHBIX
pecypcoB)
IIpakTyeckas padora Ne 6 mo reme "KécrkocTn Ilo3naBaTenbHas MUHyTKa «B
. " bubmuoreka [IOK .
53 BOJbI M1 METOAbI €¢ yCTpaHeHus HebecHol BeimmHE) (1.04 -
https://m.edsoo.ru/00aelae8 .
Hucrpykrax Th Me:x1yHapOAHbII 1€Hb NTHIL)
Bbubnuoreka [IOK
54 AnroMuHMI
https://m.edsoo.ru/00aelc64
Ponesas wurpa «Iloexamu!» (12.04 —
5 A . Bu6nunorexa LIOK Bcemupnbrit JICHb aBHalLHU u
M(@QoTepHbIE CBOKWCTBA OKCUJA U THIPOKCUAA
Qorep A P A https:/m.eds0o.rw/00aclc64 | KOCMOHABTHKH)
56 Wereso bubanoreka [IOK
https://m.edsoo.ru/00ae1d86
Hucnyt «Xpanutenu mamsatny (18.04
57 Oxcuapl, ruapokcuabl u conu xenesa (I1) u xxenesa (I1) buomorexa [IOK — MexayHapoaHbIN JE€Hb OXPaHbI
ARL TP A https://m.edsoo.ru/00ae35e6 AYHapol A P
MaMSATHUKOB U HICTOPUYECKUX MECT)
58 O06001IeHrEe ¥ cCUCTEMAaTH3aA 3SHAHUHI




IIpakTyeckas padora Ne 7. Pemenue

59 IKCNEPUMMEHTAJIbHBIX 32124 10 TeMe «BaskHeiimme | bubnuoreka [JOK
MeTaJJIbI MU X COeTUHEHUS https://m.edsoo.ru/00ae3de8
Hucrpykrax Th
Brluncnenus 1o ypaBHEHUsAM XUMHUYECKUX PEaKIUH,
5 [Ipenmetnass wurpa «Hama romy6as
60 €CJTU OJTMH U3 PEareHTOB JIaH B U30BITKE WU COACPIKUT | Bbubmuoreka [IOK rutaretay (22.04 — Jlens 3emmn)
npuMecy. BrIunciieHnss MaccoBOM 10U BBIXOAA POIYKTA https://m.edsoo.ru/00ael1750
peaxkuun
61 O06001IeHre U CUCTEMaTH3alKs 3HAHUI 1
2 Konrponbnas padora Ned4 mo teme «Baxkueimmue |
METAJJIbI M UX COeTUHEHUSD
Paznea 4. Xumus u okpy:xawinas cpena. Bemecrsa u
63 MAaTepHaJIbl B )KM3HU Yea0BeKa (64) 1 bubmoreka [JOK VYerHblit xxypHan «IIpa3THUK BECHBI U
BemectBa 1 Mmarepuansl B TOBCEIHEBHOM KU3HU https://m.edsoo.ru/00ae3f50 tpyna» (1.05)
yesoBeKa
64 XUMHYECKOE 3arpsI3HEHHUE OKPYKAIOIISH CPEIbI 1 bubmorexa HOK
P Py H et https://m.edsoo.ru/00ae4270
NudopmanronHasi IITUMUHYTKA
bubmmorexa [IOK «T"onbl onanénueie BorHOM» (9.05 —
65 Ponp XxvMuu B perieHu# 3KOIOTUYECKUX MpoOieM 1 .
https://m.edsoo.ru/00ae4270 Jlens IToGenpr B Benukoi
OrteuectBeHHOM BoiHE (1941-1945))
bubanoreka [IOK
66 O06o001IeHre U CUCTEMaTH3alns 3HAHUH 1
HHCHHC H CHCTCMATHSAMIA SHAHIH https://m.edsoo.ru/00ae0d0a
Py6puka «3HakoMUMCSI C HOBEIMU
bubmuoreka [IOK npazgHukammy (24.05 —
67 O06001IeHre U CUCTEMaTH3alns 3HAHUH 1
HICHUE 1 CHCTEMATHSATIA SHARIHI https://m.edsoo.ru/00adb33¢c Mex1yHapOoaHbIN AEHb
3aI0BETHUKOB)
bubanoreka [IOK
68 O0001IeHre U cHCTeMaTH3aIUs 3HAHUH 1
HHCHHE 1 CHETEMATHSAUINT SHAHH https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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