MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
JenaprameHnT o0pa3zoBanusi Bosoroackoi odJiactu
Ynpasiaenune odOpazoBanus aiMUHUCTPpaunu YepenoBenkoro
MYHHMIMIIAJIBHOIO paiioHa

MOY "MsakcuHckasa mkoJia"

COI'JTACOBAHO YTBEPX/JIEHO

3amectutens qupekropa no Y BP Hupexrop

f%dpnﬂ'%’} ITonosa I'.H.

[Tpotokon Nel ot «28» aBrycra2023 r.

*

- LY

:" 35230085
10235022°

PABOYASI [IPOTPAMMA
(ID 676593)

yueOHOoro npeamera «Xumus. ba3zoBblid ypoBeHb»
U1 oOydaromuxcs 8 — 9 KiaccoB

Ha 2023-2024 y4eOHBI roa

Cocrasutens: KycropaHanexxnaAnekceeBHa
YUUTENNb XUMUHU

ces1o Makca 2023



HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OO0IIEro 00pa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPEnoJaBaHusi yueOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHuA, a Takke TpeOOBaHUM K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACcTaBICHU O MaTepUaIbLHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJIsSI1a HA €IUHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4HBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B IKOJIOTUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAep:kaHHusl MPOTpaMMbl MO XUMHHU C(HOPMUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETHUECKHUX IMPEACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeNCTaBICHUN 00 DIIEKTPOJIUTHUYECKOW JTUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOIYyYCHHS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM NO3HaHMs B Hayke. M3ydeHune XMMHHU MOPOUCXOAUT C MNPHUBJICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAYKU KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHWHA MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HAayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHUMU TpaBWJI Oe30mMacHOro oOpanieHus ¢ BEUIECTBAaMU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HAHMS, (POPMHUPYIOIIUM MOTHBALMIO U PA3BUTHE CIOCOOHOCTEW K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JI€ATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX TPH PEIIEHUU MpoOJeM B TOBCEIHEBHOW XKU3HU U
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbSI M OKPYKAIOIIEH IPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEACHHBIX JMJI HM3YyYEHUS XUMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbl. XHUMHYECKHE OdJIeMEHThl. CHMBOJIBI XHUMUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J0JisI XUMHAYECKOI0 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMUYECKHUE SBJICHHS. XUMHUUYECKasi peakius U e€ Mpu3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpalieHus: ¢ 1abopaTOpHBIM 000PYTOBAaHUEM, U3yUYEHUE U ONKCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, MPOKAJIHUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOICHCTBHE Kele3a ¢ pacTBopoM cos meaun (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE MOJEJIEN MOJICKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakiuu ropeHusi). Oxcunbl. IIpumenenue kucnopoaa. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroiab M METAaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpasyroniye  (OCHOBHBIE, KHCJIOTHblE, aM@oTepHble) U
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHMIA.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM H© YCIOBUS BO3HUKHOBCHHUS W
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MO’KHO UCIIOJIb30BAHUE BUJEOMATEpPUANIOB), HAOIIOJEHUE 00pPa3loB BEIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HaTprieM ©  KaibllMeM) (BO3MOXHO HCHOJb30BaHUE BUIECOMATEPHUAIIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

IHepuoanuecknin 3axkon u Ilepuoamyeckas cucreMa XUMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00Pa3yOT aM(pOTEPHBIC OKCHJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunognueckoit cuctembl xumuueckux 3mneMeHToB . 1. Menneneesa. Ilepuosbl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. MenngeneeBa. XapakTepHUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [leproandeckoi CUCTEMbl XMMUYECKHX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus. OKHUCIHTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaAK U TOHSATUM, SIBIISIIOIINXCS CUCTEMHBIMM ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, IJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHIIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAILIMXCS K pAa3IU4YHbIM KJlacCaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
W3MECHEHHUIO CTETICHEW OKUCICHUS XUMHYECKHX DJIIEMEHTOB, M0 OOPATUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens guccorumanuu. CUIbHbIC U Cla0ble JIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconuanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [oHATHE O TUAPOIIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x;mopuma HaTpusi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM ~ TPOTEKAHWS  pEaKIUid  HOHHOTO  OOMeEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€iCTBUE C MeETaUlaMHM, HEMETajulaMH, WIeJI0YaMu). XJIOPOBOIOPO.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

Oo6mast xapakrepuctuka aneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI Cepbl KaK MPEACTAaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOTHI. CONM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAaKLHs HA



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nUecKue U XMMHUYECKUE CBOMCTBA, MojyueHue u npuMmeHenue. Coiu aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonw3oBanne HUTpATOB M COJEH aMMOHHMS B KayeCTBE MHMHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kuciora, pU3NIECKUe U XUMUUECKHUE CBONUCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Monu(UKALMK, pPACHpOCTpaHEHHEe B MpuUponae, (PU3MYecKue U XUMHUYECKHEe
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuyeckue U XUMHUYECKHE CBOWCTBA, MOJIYyYEHUE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpakaromue (U3NYECKUE U XUMHUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepraoB), HaOMOIEHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIIEHTPUPOBAHHON CEpPHOM  KHUCJIOTHI, H3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COeAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydeHHE NMPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u ctpoeHus: atomMoB. CTpoeHHE MeTauioB. MeTtamnueckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl X OT Kopposuu. CraBel (CTanmb, YyryH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus u Kanus). OKCUuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux sneMmeHToB . 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUME aToMma, Haxo)KAcHUE B mpuponae. dPusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJIECHHE B Mpupoje. DPU3UYECKUE Hu
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOWMCTBAMH, H3YyUYE€HUE PE3YyJbTAaTOB  KOPPO3UU  METAIIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEPUAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCleOBaHUE aM(OTEPHBIX CBONCTB TMAPOKCUIA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. IlepBas momomp mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBJISIONUXCS CUCTEMHBIMH JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, W3MEPECHHE, MOJICb, SBICHUC, TAPHUKOBBINA
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOpP, PACTBOPUMOCTD, KPUCTAJUTHYECKAS
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAaKPOAJIEMECHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUS

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSl CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPUEHTALUM W
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIANETh JOCTOBEPHOW HH(pOpMAaIHe o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax U MPaBUIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBIMIOJTHEHUN YYE€OHBIX, TIO3HABATECNIbHBIX 3a71ay, BBHIMOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSI MOCIIEICTBUI IOCTYKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY Il TIOHMMAHUSI CYIIIHOCTH HAYYHOW KAapTHUHBI MHUpa, MpEeACTaBlICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE NIl OOBSICHEHHS HaOII0IaeMbIX MPOIECCOB W SIBICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHHIO, JII0003HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOT'O OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HH,

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATBLHON TPACKTOPUH MPOJTODKCHHUS 00pa30oBaHuUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pEILIeHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, ISl TOBBIICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeIMeTax M TO3BOJSIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHHUIO M OCYLIECTBICHHUIO Yy4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XMUMHYECKUX TMOHATUN (BBIACIATH UX XapaKTEPHbBIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAYy OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUI BBIABIATh U XapaKTEpHU30BATh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOJO0M Ipoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIM3UPOBATH W HUHTEPHPETUPOBATH HHPOPMAIHUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO MH(POpPMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHMUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
IpyruMu popMaMu rpauku U UX KOMOMHAIUSIMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHukaTHBHBIE YHUBepCcaJbHbIe YUeOHbIe 1eiCTBUA:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTA B YCTHBIX W TNHCBbMEHHBIX TEKCTaX; JeiaTh MPe3eHTaIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI pelIeHUs] yUeOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O DPE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE M1 HEOJAHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKasi peakius, KiacCuPuKamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKas CBS3b, MOJSpPHAS W HEMOJSIpHAs KOBAJIGHTHAS CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHITUS MIPU ONUMCAHUH BEUIECTB U UX MPEBPALLCHHI;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K OMNPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT MX mojiokeHus B Ilepuoaumueckoid cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3iuyaTh [OHATUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00llee YUCIIO 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTM IMPOTEKAHUS XHWMHYECKUMX IPEBpPALICHUNA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPABHEHUIO XUMHYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHue, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB 10 TMOJYYCHHI0O U COOUpaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PaCIIO3HABAHUIO PACTBOPOB WIEJIOYEH M KUCIOT C IIOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HERJICKTPOJIUTHI, AJEKTPOJIUTHYECKAsT HUCCOLUMALMS, PEAKIUA HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponusi, aMmGpOTEPHOCTh, XUMHUECKasl CBSI3b (KOBaJICHTHAs, MOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTH 3TU MOHATHS MPU ONMCAHUM BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyarh TOHATUS «rJaBHas mnoarpymnmna (A-rpymnma)y U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue WX 10 DJIEKTPOHHBIM CJIOSM), OOBICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaeaax MajlblX IEPUOAOB U TJIaBHBIX MOATPYIIL C YUYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (M0 YUCIYy M COCTAaBY YYACTBYIOIIUX B pPEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
IpUMEPAMU MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPAaBHEHHSI DBJEKTPOJUTUYECKOM JHUCCOLMALHNMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3U MEXy BEIIECTBAMH PA3TUYHBIX KIIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPAIIEHUI B pPa3TUYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnogaTh  MpaBuja  MOJIB30BAHUS  XMMUYECKOM  MOCyAOM U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KadeCTBEHHBI  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKHUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KosnyecTBo yacoB DJIeKTPOHHbIE Buanl nesiTe ILHOCTH
Ne HaumenoBanue v
KonTpoJisb- (uudposrbie) 00y4aIIUXCcs ¢ Y46TOM
n/ pa3aeyioB M TeM IpakTuuec- .
Bcero HBIE oﬁpasoBaTeanLIe paﬁoqen nmporpaMmmbl
n NPorpamMmbl KHe padoThl
padoTbI pecypcsl BOCIIUTAHUSA
Paszgea 1. IleppoHavasibHble XUMHYECKHE MOHATUHSA
Jwnanor, HanpaBJIeHHBIA Ha
pa3BUTHE IIEHHOCTHOTO
OTHOIIICHUSI K OTE€UYECTBEHHOMY
KYITbTYPHOMY, HCTOPUIECKOMY U
HAay4YHOMY HACIIeJINI0, TOHUMAaHHS
XUMHA — BaKHas .
3HAYCHMSI XHMUUECKOU HAyKH B
00J1aCcTh
KU3HU COBPEMEHHOTO 00I11eCTBa,
€CTECTBO3HAHUS U bubnuoteka [JOK
1.1 N 5 2 CIIOCOOHOCTH BJIAAETH
MPAKTUYECKO N https://m.edsoo.ru/7f41837c . .
JIOCTOBEpHOU MH(pOpMaIuei o
NESITENILHOCTH
MePEIOBBIX JOCTUKEHUAX U
YyeJIoBeKa. .
OTKPBITHIX MUPOBOH 1
OTEYECTBEHHON XMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUAX 00 YCTPONCTBE MUpA U
o0111eCcTBa;
becenpl, pa3BuBaromniue
MHPOBO33PCHUYECKHE
BemectBa u
bubnmnoreka [JOK IIPEJCTABIICHUS O BELIECTBE U
1.2 XUMHUYECKHE 15 1 .
https://m.edsoo.ru/7f41837¢c XUMHUYECKON PEaKLINH,
peaKiuu.

COOTBETCTBYIOIIUE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U



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

COCTaBJIAIOLINE OCHOBY JJIsI
ITIOHUMAaHHUsI CYIIHOCTH HAYYHOU
KapTUHBI MUPA, TIPEJICTABICHUS 00
OCHOBHBIX 3aKOHOMECPHOCTAX
Pa3BUTHA ITIPUPOAbI, B3AUMOCBA3AX
YeJI0BeKa C IPUPOIHON Cpesloi, O
POJIM XMMHUHU B IIO3HAHWUH 3THUX
3aKOHOMEPHOCTEM;

Hroro no pazneny

20

Paspen 2. BaxHeilune npeacTaBuTe/ M HEOPraHMYeCKUX BelIeCTB

OppuTtuyeckas Oecena,
HaITpaBJICHHAA Ha 3KOJIOTHYCCKU
1esecoo0pa3Hoe OTHOIICHUE K
MpHUpOJIe KaK UCTOYHUKY KH3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHUS,
MOHUMAaHHE IEHHOCTHU 3JI0POBOTO

Bozayx.
X 1 6e30macHOTo 00pa3a KU3HH,
Kucnopon. bubmuoreka [IOK
2.1 6 OTBETCTBEHHOE OTHOILIEHUE K
[onsitue 06 https://m.edsoo.ru/7f41837c
cOOCTBEHHOMY (DU3UYECKOMY U
OKCHJIaX.
MICUXUYECKOMY 3/I0POBBIO,
OCO3HaHKE [IEHHOCTHU COOJIIO/ICHUS
paBmI 6€30MaCHOTO MOBEICHUS
npu paboTe ¢ BeleCTBaMHU, a
TaK)Ke B CUTYAIUSIX, YTPOKAIOLIUX
3I0POBBIO U KU3HU JIFOJIEH;
Bonopon. CamocrosTenbHble paboThI,
bubnuoreka [IOK
2.2 [TonsTre o 8 HaIpaBJICHHBIE HA

KHUCJIOTax U

https://m.edsoo.ru/7f41837c¢

IMO3HAaBaTCIbHBIC MOTHUBEI,



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

COJIAX.

HaIpaBJICHHBIE HA NIOJyYEHHE
HOBBIX 3HAHUU N0 XUMUH,
HEO0OXOaUMBIE JIJIs1 OOBSICHEHHS
Ha0JII01AaeMBIX TTPOIIECCOB U
SIBIICHH, I0O3HABATEILHOIA,
MH(OPMALMOHHON U
YUTATEIHCKON KYJIBTYPHI, B TOM
YHUCJIE HABBIKOB CAMOCTOSITEIHHOM
paboTHI ¢ yYCOHBIMH TEKCTAMU,
CIIPaBOYHOU JINTEPATYPOH,
JIOCTYITHBIMU TEXHHUYECKUMHU
cpeacTBaMu UHGOPMAITMOHHBIX
TEXHOJIOTHI;

2.3

Bopa. PactBopbl.
ITousttre 00
OCHOBaHHUIX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

VY4eOHble cuTyanuu,
Pa3BUBAIOIINE CIIOCOOHOCTH
MPUMEHSATh 3HAHUSI, MOJIydaeMble
MpY U3YYCHUU XUMUH, TS
pelIeHus 3a/1a4, CBSI3aHHBIX C
OKpY>Karollel NpupoHON CpeIoH,
JUUISL TIOBBILLICHUS] YPOBHS
AKOJIOTUYECKOU KYJIbTYPHI,
0CO3HAaHHUA II100aIbLHOTO
XapakTepa SKOJIOTUYECKUX
npoOsieM U MyTel uX petieHus
MOCPEJICTBOM METOJ0B XUMHUH,
SKOJIOTHYECKOTO MBIILICHHUS,
YMEHUSI PyKOBOJCTBOBAThHCS UM B
MMO3HABATEIHLHOM,
KOMMYHUKATUBHOM U COLIMATIBHOM
MpaKTHUKeE.



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

HabGmonenusi, pazpuBaromiue
WHTEpEC K 00YYEHHUIO U TTO3HAHUIO,
JIF0003HATENIbHOCTh, TOTOBHOCTh 1

OcHoBHbIE
CIOCOOHOCTH K
KJIacChI bubmunoreka IIOK .
24 11 caM000pa3oBaHUIO, TPOCKTHOU U
HEOPraHNYECKUX https://m.edsoo.ru/7f41837c .
. HCCJIEI0BATENbCKON
COCAUHCHUU.
JIeSITeTbHOCTH, K OCO3HAHHOMY
BbIOOPY HaNpPaBIEHHOCTU U
ypoBHs 0Oy4deHHUsI B JaJIbHEHUIIIEM;
Hroro mo pazueny 30

Pasznea 3. Ilepuoanuecknii 3axkoH u Ilepuoanueckas cucrema xumnueckux 3jaemMenToB /. M. MenaeneeBa. CTpoenne aroMoB.

Xumuueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE Pe€aknumn

3.1

[Tepuonuueckuii
3aKOH U
[Tepuoanueckas
cucTremMa
XUMHYECKUX
anemeHToB /[l. W.
Mennene-eBa.

Crpoenue aToma.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

[TouckoBas 6ecena, HarpaBIeHHAS
Ha MPEACTABJICHUS O COIMATBHBIX
HOPMax U MpaBujIax
MEKJINYHOCTHBIX OTHOIIIECHUH B
KOJIJICKTHBE, KOMMYHUKATUBHON
KOMIIETEHTHOCTH B OOII[€CTBEHHO
MOJIe3HOH, y4eOHO-
HCCIIEIOBATENBCKOM, TBOPUECKON
U JPYTUX BHJIAX JESTCIBHOCTH,
T'OTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JCATEIHHOCTH MPH
BBITIOJTHEHUH YUEOHBIX,
MO3HABAaTENbHBIX 3a/1a4,
BBLIMTOJIHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU
yueOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOITOHMMAaHUIO U



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

B3aMMOIIOMOILY B IIPOLIECCE 3TON
y4eOHOU JIeATETbHOCTH,
TOTOBHOCTH OLICHUBATh CBOE
MOBEJICHUE U TIOCTYIIKHA CBOMX
TOBApUIIEHN C TO3ULIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM
C Y4ETOM OCO3HAHHMS MOCIEACTBUI
MOCTYIIKOB;

IIpakTrKyM, HalpaBJICHHBIN Ha
HWHTEPEC K MPAKTUUECKOMY
W3y4deHuto npodeccuii u Tpyaa
Pa3IMYHOTO POJA, yBaXKEHUE K
TPYIy U pe3yabTaTaM TPyJ0BOH
NI TeTLbHOCTH, B TOM YHCJIE HA
OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHWH 110 XMMHHU, OCO3HAHHBIN

XuMuueckas .
BbIOOp MHIMBUAYATIBHON
CBSI3b. Bub 110K
noIMoTeKa TPAEKTOPUU MPOJOIKEHUS
3.2 OxucauTensHO- 8 P P P .
https://m.edso00.ru/7f41837c 00pa3zoBaHus C y4ETOM
BOCCTaHOBMTENbH
JIMYHOCTHBIX HHTEPECOB U
bl€ peaKkLuu
CHOCOOHOCTH K XUMMH,
00LIeCTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCTemHOi
npo(ecCHOHATILHOMN 1eATeIbHOCTH
U Pa3BUTHUS HEOOXOMMBIX
YMEHUH, TOTOBHOCTb
a/lanTUPOBaThCA B
npogeccuoHaIbHOH cpefie;
Hroro no paszneny 15 bubmuoreka [JOK



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

https://m.edsoo.ru/7f41837¢c

['pynnoBoit mpoexT,
PAaCKpBIBAOIINI OCO3HAHUE
[IEHHOCTH KU3HU, OTBETCTBEHHOTO
OTHOIIIEHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JI0POBBI 00pa3
JKA3HU, OCO3HAHHUE MOCIIEICTBUHN 1

bubmuoreka [JOK HEIPUATHE BPEIHBIX IPUBBIUEK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837c (ynotpebiieHus ankoroJis,
HapKOTHUKOB, KYpeHUs),
HEO00XOIUMOCTH COOITIOAEHNS
IpaBWJI 6€30MaCHOCTH NPU
00palleHnu ¢ XUMUIECKUMHU
BEIIECTBAMU B OBITY M pealbHOM
KHU3HH,
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME
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9 KUIIACC

KosanuecTBo yacoB DJIeKTPOHHbBIE
HaumenoBanue Buabl geATe1bHOCTH
Ne KounTpoun (mnposrie) i .
o/ | PASHETIOB M TeM Beero HEte IIpakTuyec- T —_— o0yuyaommxcsi ¢ y4érom padouei
NPOrpaMMblI KHe padoThbl NporpaMMbl BOCIIUTAHUSA
padoThI pecypcChl
Paspnen 1. BemecTBo 1 XUuMHYeCKHEe peaKIUH
becena, HarpaBiieHHast HA pa3BUTHE
MHTEpeca K 00y4eHUIO U TO3HAHMUIO,
[ToBTOpEHUE TF0003HATENNFHOCTh, TOTOBHOCTD U
11 yTIIyOJIeHUe 3HAaHUN 5 1 bubnuotexa [JOK CITOCOOHOCTH K CaMO0Opa30BaHUIO,
' OCHOBHBIX Pa3/IeJIOB https://m.edso00.ru/7f41a636 | NTPOEKTHOW U MCCIAEAOBATENBCKOMN
Kypca 8 Kiacca. NEeSITeTbHOCTH, K 0CO3HAHHOMY
BBIOOPY HANPaBIECHHOCTU U YPOBHS
00y4eHHS B JabHEHIIIEM;
CamocrosTenbHbIe padOTHI,
pa3BUBaIOIINE O3HABATEIIbHbIE
MOTHBBI, HalpaBJICHHbIC HA
MOJIy4YE€HUE HOBBIX 3HAHHH 110
XUMHH, HEOOXOIUMBIE JUIs
OcHoBHbIE 00bsicHeHUs1 HAOII0AAEMBbIX
12 3aKOHOMEPHOCTH 4 bubnmnoreka HOK IPOLIECCOB U SIBJICHUH,
' XUMHUYECKUX https://m.edsoo.ru/7f41a636 = moO3HaBaTeIbHON, HHGOPMAIIMOHHOK
peaxiuii. Y YUTATEIbCKOW KYIbTYpPhI, B TOM

YHCJI€ HABBIKOB CAMOCTOSTENLHOM
paboThl ¢ y4eOHBIMU TEKCTaMH,
CIIPaBOYHOMU JIUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKIMU
cpeacTBaMu UHGOPMAITMOHHBIX



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

TEXHOJIOTHIi;

DIIEKTPOJIUTHYECKAS
JTUCCOTTHAITHS.

1.3 XUMHYECKue 8
peaxiuu B
pacTBopax.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

[TouckoBas Oecena, HarIpaBICHHAS
NPECTABJICHUS O COIIMAIBHBIX
HOpMax | MpaBHIax
MEKIIMIHOCTHBIX OTHOIIICHUH B
KOJIJICKTHBE, KOMMYHHKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIe3HOH, y4eOHO-
MCCIIEIOBATENILCKOM, TBOPUECKOH 1
JIPYTUX BUAJAX JIESATEITHLHOCTH,
TOTOBHOCTHU K pa3HO0Opa3HO
COBMECTHOM JEATENBHOCTH IIPU
BBITIOJTHEHUH Y4eOHBIX,
MO3HABATENBHBIX 337134,
BBINOJIHEHUH XUMHUYECKUX
IKCIIEPUMEHTOB, CO3aHUH Y4EOHBIX
IPOEKTOB, CTPEMIICHHSI K
B3aUMOTIOHUMAHHUIO U
B3aMMOIIOMOLIH B IIPOLECCEe ITOM
y4eOHOH e TeTbHOCTH,
TOTOBHOCTH OLIEHUBATh CBOE
HOBEJICHUE U MOCTYIKH CBOUX
TOBapHILEH ¢ MO3ULIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHMS OCIEICTBUMA
MOCTYIIKOB;

Hroro no paszneny 17

Pasznen 2. HeMeTa uIbI M X COeIMHEHHS



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

Jwnasor, HanpaBJICHHbBI HA
pa3BUTHUE IIEHHOCTHOT'O OTHOILICHUS
K OT€YECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECKOMY U HAYYHOMY
HACJICAUIO, IIOHMMAaHUS 3HAYCHUS

Oo01mas .
XUMUYECKON HAYKH B KU3HU
XapaKTEePUCTHKA
bu6mmoreka [IOK COBPEMEHHOTO OOIIeCTBa,
2.1 XUMHYECKUX .
https://m.edso00.ru/7f41a636 | cHOCOOHOCTH BJIAJIETh TOCTOBEPHOM
snemeHToB VIIA- .
uH(popmanren o nepeoBbIX
rpynnsl. I'ajJoreHsl.
JOCTHKEHHUSIX U OTKPBITHUSIX
MHPOBOM M OT€YECTBEHHON XNMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUAX 00 YCTpOHCTBE MUpa U
o0I1IecTBa;
DBpumnveckas oecena,
HaIpaBJIeHHAs Ha YKOJIOTHICCKU
1esecoo0pa3Hoe OTHOIICHUE K
MIPUPO/JIE KaK UCTOYHUKY KU3HHU HA
3emiie, OCHOBE €€ CYIIIECTBOBAHHS
O6H_[aﬂ s YU-I ]
MMOHUMAaHHE IIEHHOCTH 3JI0POBOTO U
XapaKTEPUCTHKA
Oe3omacHOTO 00pa3a KU3HH,
XUMHYECKHX bubnunorexa [JOK
2.2 OTBETCTBEHHOE OTHOIIICHHE K

anemeHToB VIA-
rpynnsl. Cepa u eé
COEIMHEHMUS.

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

coOcTBEeHHOMY (U3UYECKOMY U
ICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHUE LIEHHOCTHU COOIIOICHUS
npaBuiI 0€30MaCHOTO MOBEJCHUS
npu paboTe ¢ BElIeCTBaMU, a TAKKe
B CUTYaLlUsAX, YTPOKAFOIINX
3I0POBBIO U KU3HU JIFOJIEH;



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

IIpakTrKyM, pa3BUBAIOILMI
MPEICTABICHUETPEICTABIICHUS O
COIMAJIbHBIX HOPMaX U MpaBUiIax
MEXKJIUYHOCTHBIX OTHOIIICHH B
KOJIJICKTUBE, KOMMYHUKATUBHON
KOMIIETEHTHOCTU B OOIIECTBEHHO
MoJIe3HOH, yaeOHO-
HCCJIEI0BATENIbCKOM, TBOPUECKOHN 1
JIPYruX BUAAX JACSITEIHHOCTH,

Ob6mas TOTOBHOCTHU K pa3HOOOpa3HO
XapaKTepPUCTHKA COBMECTHOM JCSITCITLHOCTH TIPH
XUMHYECKHAX BBITIOJTHEHUH YICOHBIX,
bu6mmoreka [IOK
2.3 aneMeHToB VA- MTO3HABATENIBHBIX 33134,
https://m.edso0.ru/7f41a636
rpymibl. A30T, BBITIOJTHEHUH XUMUYIECKHIX
dhocdhop u ux AKCIIEPUMEHTOB, CO3/IaHUN YIEOHBIX
COCIIMHEHUSI. MIPOEKTOB, CTPEMIICHHSI K
B3aMMOTIOHUMAHHUIO U
B3aMMOTIOMOIIIH B MTPOIIECCE ITOM
y4eOHOH e TeTbHOCTH,
TOTOBHOCTH OILICHUBATh CBOE
MOBEJICHHUE U TMIOCTYIIKH CBOUX
TOBAPUINEH C O3UIIUU
HPaBCTBEHHBIX U TIPABOBBIX HOPM C
y4€TOM 0CO3HAHHMS TIOCIICICTBHIMA
MOCTYITKOB;
Oomas VYuebHas cUTyalus, HalpaBJieHHas
XapaKTepUCTUKA Ha 0CO3HaHUE [ICHHOCTH JKU3HH,
bubnunorexa [IOK
24 XUMHYECKUX OTBETCTBEHHOT'O OTHOIIICHUS K

anemeHToB |[VA-
IPYIIBL. YTIEpOa U

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

CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha
3JI0POBBIil 00pa3 )KU3HU, OCO3HAHUE



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

KPEMHHH U UX
COCIMHCHUS.

MOCTICICTBUI 1 HETIPUATHE BPEIHBIX
npUBbIYEK (YIOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KypeHUsl),
HE0OX0IMMOCTH COOIOACHUS
IIpaBWJI OE30MACHOCTH MIPU
00palleHnu ¢ XUMUYECKUMHU
BEIIECTBAMU B OBITY M peabHOM
KU3HU;

Hroro no pazneny

25

Paznena 3. MeTaJiibl M UX COeIMHEHUA

[IpakTrKy™M, pa3BUBAIOIIMI
MHPOBO33PEHUYECKUE
MPEJCTABICHUS O BEIIECTBE U
XUMHYECKON peaKIuu,
COOTBETCTBYIOLIUE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U

31 OO01me cBOMCTBA 4 bu6mmoreka [IOK COCTaBJISIIOIINE OCHOBY IS
' METaJLIOB. https://m.eds00.ru/7f41a636 | MOHMMaHMS CYIIHOCTH HAyYHOU
KapTHUHBI MUPA, IPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPO/IbI, B3AUMOCBSI3AX
YyeJioBeKa ¢ MPUPOIHON Cpeioi, O
POJIM XUMUU B TIO3HAHUH STUX
3aKOHOMEPHOCTEN;
Baseimme I'pynnoBo# mpoeKT, pa3BUBAOLINN
39 S — 16 bubnmnoreka [JOK MHTEPECUHTEPEC K prlKTI/I‘IeCKOMy
https://m.edsoo.ru/7f41a636 | wu3y4eHuro nmpodeccuii u Tpyaa
COCIMHEHMUS.

pa3jIndIHOTO poJia, YBaXXCHUC K



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

TPYIy U pe3yiabTaTaM TPyJI0BOH
JIeSITEIbHOCTH, B TOM YHUCJIE HA
OCHOBE MTPUMEHEHHUS TTPESIMETHBIX
3HAHWH 110 XMMHH, 0CO3HAHHBIN
BBIOOD MHIUBUIYATBHON
TPACKTOPHUH TIPOIOJDKEHUS
00pa3zoBaHus ¢ yYETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH,
00111€CTBEHHBIX HHTEPECOB U
NoTpeOHOCTEH, yCTIeIHOM
poeCCHOHATBHON EATETLHOCTH
U Pa3BUTHS HEOOXOMMBIX YMECHHUM,
TOTOBHOCTb Al THPOBATHCS B
npodeCCUOHABHOU CpEJIE;

Hroro no pazneny

20

Pa3znea 4. Xumus u okpy:ka

o1masn cpeaa

4.1

BemectBa n
MaTepuabl B )KU3HU
JeJI0BeKa.

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

VY4eOHbIe CUTYyalnH,
BOCIHUTBIBAOIINE IKOJOTHYECKH
1eIecoo0pa3Hoe OTHOIICHHE K
IIPHUPOJIC KaK HCTOYHUKY KM3HU Ha
3emiie, OCHOBE €€ CyIIECCTBOBAHHUS,
MOHMMAaHKE [IEHHOCTHU 3JI0POBOIO U
Oe3omacHOTO 00pa3a KU3HH,
OTBETCTBEHHOE OTHOIIECHHE K
CcOOCTBEHHOMY (PM3UUECKOMY U
MICUXUYECKOMY 3/I0POBBIO,
OCO3HaHHUE IIEHHOCTH COOJII0ICHUS
npaBmI 0€30MaCHOTO TOBECHUS
npu paboTe C BEIIECTBAMHU, a TAKKE



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

B CUTYalUsX, YTPOKAIOLIUX
370POBBIO U KU3HU JIFOJIEH;
CIIOCOOHOCTH MPUMEHSThH 3HAHUS,
MOJTy4aeMbl€ NMPU U3YyUCHUU XUMUH,
JUISl peIlIeHUs 3a]1a4, CBSA3aHHbIX C
OKpY>Karolle MPUPOJIHON CpesIon,
JUTSI TIOBBIIICHUS YPOBHS
DKOJIOTHYECKOU KYJIbTYpHI,
OCO3HaHHU4 IJI00aJIBLHOTO XapaKTepa
HKOJIOTMUECKUX MPOOIIEM U ImyTel
UX pEIIeHUs MOCPEICTBOM METOI0B
XUMHH, SKOJOTHYECKOTO
MBITIUICHUSI, YMEHUS
PYKOBOJICTBOBATbCS UM B
IMO3HABaTEILHOM,
KOMMYHUKATUBHOM U COIIMATIEHOM
MIPaKTHUKE.

Hroro no pazneny

PesepBHOE Bpems

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

HabGmronenusi, pa3BuBaromiye
MO3HAaBaTeIbHbIE MOTHUBEI,
HaIlpaBJICHHbIE HA TIOJy4YeHUE
HOBBIX 3HAHUH 10 XMMHH,
He00X0aAUMBIE IUI OOBICHEHUS
HaO0JIF01aeMBIX ITPOIIECCOB U
SIBJICHHH, TIO3HABATEILHOM,
MH(POPMALMOHHOM U YUTATEIbCKON
KYJIBTYpbI, B TOM YHCJIE HABBIKOB
CaMOCTOSTEIIbHOU

paboThl ¢ y4eOHBIMU TEKCTaMH,



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

CIIPaBOYHOMU JIUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMU
cpeacTBaMu MH(POPMAITMOHHBIX
TEXHOJIOTHIA;

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68




I[TIOYPOYHOE IVIAHNPOBAHUE

CriocoObl pasnieeHust cMecei.

https://m.edsoo.ru/ff0d26ca

8 KUIIACC
KoaunuecTBO 4acoB DIEeKTPOHHBIE
Ne Tema ypoka KonTpoJip- n ungpoBbie Obopynosanue u
KTHYeC-
n/n P Bcero | HbIe pa ec oGpa3oBaTejbHbIe PEAKTHBBI
KHe padoThl
padoThI pecypehbl (Touka pocra)
[Ipenmer xumuu. Poss xumun B
JKW3HM YejoBeka. Tena u 1 bubmorexa [IOK
’ https://m.edso0.ru/ff0d210c
BEIECTBA.
TlousiTie 0 MeTOHaX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
I[Ipaxtudeckas pa6oTa Ne 1 Hudposas maboparopus
«ITpaBuna paboTHI B G LOK Releon narank
. nOIMOTEeKa
AA00pATOPHIL it MPHEMI 1 0 https://m.edsoo.ru/ff0d23dc peTEpRLpRL 0T
oOpatenus ¢ 1a60paTOPHBIM — ' OUPEACTICHNE CTPYKTYPBI
oGopynoBaHKEM. IJIAMEHH CITUPTOBKH.
Cwmecu xene3o + cepa,
MOBapeHHas CoJib +
pEUYHOM MECOK,
MOBapeHHas CoJib +
YucThle BEIIECTBA U CMECH. bubnuorexa [JOK
4 1 JIPEBECHBIC OIHIIKH, H T.

1. cnupToBKH, CMecu
JKeJe3o + cepa,
IOBapeHHas CoJib +
PEYHOM I1ECOK,



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

IoBapeHHas COJIb +
JIPEBECHBIE OIUJIKH, U T.
a. JlenurenbHas
BOPOHKA,
¢buIbTpOBANEHAS
Oymara, BOpOHKa,
XUMHUYECKHE CTaKaAHBI
00BéMoM 500MiT,
100m7a, Margur,
Jareyka Jiis
BBITIApPUBAHMS,
CITUPTOBKA, TOPIOYECe
JUTSL CITMPTOBKHU

[IpakTrueckas padota Ne 2
«Paznenenne cmeceit (Ha
MpUMepe OYUCTKH MOBApEHHOMN
COJIH)».

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

Cwmecs [ToBapenHnas
COJIb U PEYHOM MECOK,
BOPOHKA, CIUPTOBKA,
JiepKaTellb, CTEKITHHAS
najgoyka, Ba
XUMHYECKUX CTaKaHa,
JTUCTUIUTUPOBAHHAS
BOJIA

ATOMEI 1 MOJICKYJIBI.

bubnuorexa [JOK
https://m.edsoo.ru/ff0d2a6c¢c

XUMUYECKUE dTIEMEHTHI. 3HAKH
(CUMBOJIBI) XUHMHUYECKUX

bubnuorexa [JOK
https://m.edsoo.ru/ff0d2be8

JJIEMEHTOB.

IIpocTele 1 c10XKHBIE BELIECTBA. bubmmorexa LOK
https://m.edsoo.ru/ff0d2a6c

ATOMHO-MOJIEKYJIIPHOE YYEHHUE. bubnuorexa LIOK



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSIHCTBA COCTaBa
BEIIECTB. XMMHUUYECKas

bubmnoreka LIOK

10 ¢dopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYCCKUX 3JIEMECHTOB.
OTtHocuTeNbHAs aTOMHAsI Macca.
11 OTtHocuTeNnbHAsE MOJIEKYISIpHAS bubnmorera LOK
https://m.edsoo.ru/ff0d323c
Macca.
12 MaccoBas 10J1s1 XUMHYECKOTO bu6mmoreka [IOK
JJIEMEHTA B COCIUHEHUH. https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. bu6mmoreka [IOK
Momnspnas macca. https://m.edso0.ru/ff0d5230
[TapadunoBast ceua,
14 dOu3nyecKne U XUMUYSCKUE bubnuorexa [JOK crakan,NaOH, HCI,
SABJICHHS. XUMHUYECKash PEaKIns. https://m.edsoo.ru/ff0d37fa CuSQy4, CaCOs,
Fe(OH)s3 benoadranenn
5 Eﬁ:j;f;;ﬂj z;iit’é . Bu6morexa IJOK NaOH, HCI, Na;COs,
. https://m.edsoo.ru/ff0d3al6 | FeSOas, dhenondranenn
peaKIuii.
3aK0H COXpaHEHUST MacChl NaOH CuSQ4, HCI,
16 BEIECTB. XUMHUYECKHE Eubmorexa ITOK Na2COs, Bechl
https://m.edsoo.ru/ff0d3b88 ’
ypaBHEHHUS. Pa3HOBECHI
Brruncienus koauvecTsa,
17 Macchl BEIECTBa 110 bubmuorexa [JOK
YPaBHEHUSAM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peaKuuu.
18 Knaccudukanus XuMHUYECKUX bubmmoreka [JOK Ludposast nabopatopus

peakuuii (CoequHeHus,

https://m.edsoo.ru/ff0d3f34

Releon matumnk



https://m.edsoo.ru/ff0d2d50
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pa3IoKEeHHUs, 3aMEILICHHS,
oOMeHa).

TEMIIEPATyphI

JIEMOHCTPAMOHHBIN
IKCIIEPUMEHT
SHIOTEPMHUUYECKUE
peakiuu ¢ NaHCOs
HNOj3 crakansr 50-
100m1.

KMnOg4,H202, MnO2

Peseprubrit ypok. O6001eHNE 1

bu6moreka [IOK

Mg, Zn, HCI(p),Na,
H20, Fe, CuSQOq,
FeCl3;,NaOH, CaCOs3,

19 lcilzzien:;T:I;;gHﬂe z};iH;iéMeHa :ttps://m.edsoo.ru/OOadb33 HCI(p), KSOs, BaCly,
B H ' - CuO,H2S04(p)
MPUOUPKHU
M. B. JIoMOHOCOB — y4€HBIi-
20 sHIMKIIoneaucT. O0o0ImeHne bubmorexa HOK
1 AT Hl“ https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTU3aIus 3HAHUH.
Kontponbras padorta Nel o
21 TeMe «BelecTBa 1 XUMHUYECKHUE bubmmorexa TIOK
- https://m.edsoo.ru/ff0d4290
peaKIum»
Bos — cMech ra3oB. CocTaB
22 BO3 ﬂyxa Kucnopox — snement bubmmorexa IIOK
Ayxa- PO https://m.edsoo.ru/ff0d448e
U rpocToe BemecTBo. O30H.
dusnyeckre U XUMUYECKHE
23 CBOMCTBa KUCIIOpOAa (peaKIuu bubmmoreka [JOK
okucnenus, ropenue). [lonstue https://m.edsoo.ru/ff0d4614
00 OKCHIaX.
24 CriocoObI mosTyueHust bubnunorexa LIOK KMnOg4, H202, MnOy,



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d4614

KHCIIOpo/1a B 1a00paTopun u
MIPOMBIIIJIICHHOCTH.
[IpuMeHeHue kucnopoa.

https://m.edsoo.ru/ff0d497a

CIIUPTOBKA,
XUMHYCCKUM CTaKaH,
poOupKU

Hudposas maboparopust

Releon matumk

TEeMITepaTypbl
TenoBoii 3¢ ekt xumMuueckoin
PEAKIIH, TIOHSTHE O JIEMOHCTPAI[HOHHBIH

25 TEPMOXHMHUYIECKOM YPaBHCHUH, ]r?tl';fsﬂll;l ;T:c;?)(])l r(alllff 0d4790 SKCICPUMEHT
9K30- M SHAOTEPMUYUECKUX T ' SH/IOTCPMHUYICCKUEC
PeaKIsIX. peakiu ¢ NaHCOs3

HNO3 crakanbr 50-
100m1.
KMnO4,H202, MnO2
Torumgo (HedTh, yroas u
26 MeTaH). 3arps3HEHUE BO3/IyXa, bubmorexa [TOK
https://m.edsoo.ru/ff0d4c4a
CrocoObI €ro MpeI0TBPAIICHHS.
KMnQOg4, nabopaTopHsrit
IITaTHB, TA300TBOJHAS
[IpakTruueckas padota Ne 3 o TpyOKa,

97 teme «llomydenue u cobupanue bubnuorexa [JOK KPHCTaJUIH3aTOP C
KHCIJIOPO/Ia, U3YYEHHUE €r0 https://m.edsoo.ru/ff0d4ae2 BOJIOM, XMMHYCCKHI
CBOMCTBY. CTaKaH, PEBECHBII

yroJjib, Ty4HHKa,
CIIUPTOBKA.
Bonopon — anemMeHT u nmpoctoe Bu6morexa LIOK
28 BeniecTBo. Haxoxnenue B

MIPUPOJIE.

https://m.edsoo.ru/ff0d4dd0
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dusznueckue 1 XUMHUYECKUE

Zn, HCI(p),H20,

29 CBOMCTBa BOJIOPO/IA. bubmmorexa LIOK KPUCTAILITU3ATOP
https://m.edsoo0.ru/ff0d4ddo .
[Tpumenenne BogopoIa. XUMHYECKUN CTaKaH
HCI (p), pactBopsI
kucnoTH2S04, HNOs,
H3POg4 mpobupkw,
dbenondranent, 1aKMyc,
METHUJIOBBIN OPAHKEBBIH,
ndposas nabopatopus

30 [ToHsATHE O KHCITOTaX U COJISX. bubmorera [JOK He e

https://m.edsoo.ru/ff0d50d2 | Releon JlaTumk
AIIEKTPOTIPOBOTHOCTH
Conu xJIOpUJIbl: HATPHUS,
amomunus, xenesa (111),
Menau (1), 6apus, CaCOsg,
Caz(POs4)2, KNO3,
Ba(NOs)2, u T.51.

31 CriocoObI MoTy4eHus: BOJAOpOaa bubnuorexa [JOK
B JIaDOpATOPHUH. https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas pabora Ne 4 o Zn, HCI(p),H20,

32 teme «llosyuenue u cooupanue bubnuoreka [JOK KpUCTAJIN3aTOP
BOJIOPO/JIa, U3YYEHUE €ro https://m.edsoo.ru/ff0d4f42 XAMUWYECKUI CTaKaH,
CBOMCTBY. POOUPKH.

MousipHbiii 00BEM ra3oB. 3aKoH bubmuoreka [JOK

33
ABorazapo. https://m.edsoo.ru/ff0d542e
Brruncienus o0bEma,

34 KOJIMYECTBA BEIIIECTBA rasa 1o bubmuoreka [JOK

€0 U3BECTHOMY KOJINYECTBY
BEIIECTBA WM 00BEMY.

https://m.edsoo.ru/ff0d55a0
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Beruucinenus 006EMOB ra3oB 0o
YPaBHEHUIO PEAKIIUU Ha OCHOBE

bubmunorexa LIOK

3 3aKOHA 0OBEMHBIX OTHOIICHHI https://m.edso0.ru/ff0d5708
ra3os.
H20, Na, CaO, CaCx, P,
36 dusnuecKkrue 1 XMMUUECKHE bubnuotexa [JOK JaKMYC, K0J0a,
CBOICTBA BO/IBI. https://m.edsoo.ru/ff0d587a | cnUpTOBKA, JTOKEUKA
JUISL CKUTaHMSI BELLIECTB
KOH, NaOH, Cu(OH)z,
Fe(OH)s Ba(OH)>,
37 CocrtaB ocHoBanuil. [lonsitie 06 bubnuoreka [JOK Ca(OH)s, npoGipK,
WHJIMKATOpax. https://m.edso0.ru/ff0d59e2
benondranenH, 1aKMyc,
METHJIOBBIN OpaHKEBbII
[udposas maboparopust
Releon matunk
TeMIIepaTyphbl
JIEMOHCTPAL[MOHHBII
Bopa kak pactBopuTels. KCTIEPUMEHT
38 HacpliieHHBIE 1 HEHACHIILICHHBIE bubnunoreka IIOK «TIePeCHIIEHHbIE
pactBopbl. MaccoBas 101 https://m.edsoo.ru/ff0d5b40 PACTBOPBD» CTAKAHBI 50-
BElIECTBA B PaCTBOPE. 100M1. MepHBIii
LWINHAP, CIUPTOBKA
JMCTUIL. BOJIA
Comnu (p), conu (M),
counu (H)
39 [TpakTnueckas padota Ne 5 o bubmnoreka LIOK [ToBapeHHas coib, BECHI



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

teMe «lIpurorosnenue
pacTBOPOB C ONPEAEIEHHOMN
MAacCOBOM JI0JIEN paCTBOPEHHOTO
BEILECTBA.

https://m.edsoo.ru/ff0d5eba

Pa3HOBECHI, XUMUYECKUE
CTaKaHbl 00BEMOM
500Mu1,J105K€UKH

PesepBHeIii ypok. O600IICHNE 1

bubmnoreka LIOK

40
cUCTEeMaTU3alus 3HaHUMN. https://m.edso0.ru/ff0d61c6
KonTponsnas pabora Ne2 no
41 teme «Kucnopoa. Bogopo Bubnmorexa [IOK
PO BOAOPOA. https://m.edsoo.ru/ff0d6342
Bopa».
OxcuBI METaJIOB,
OKcHapl: COCTaB, bu6mmoreka [IOK .
42 accuduka OMEHKJIaTypa https://m.edsoo.ru/ff0d664e HCI(p), namaruiprsii
KJTaCCH(UKAIUsI, HOMECHKIIATypa. /Im. .
e, P . criiupt,CaCOs
[Tonyyenue u xumMmu4eckue
43 CBOMCTBA KHCIIOTHBIX, bubnuorexa [JOK
OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB.
44 OCHOBaHHUS: COCTaB, bubnuorexa [JOK
Kiaccudukaiys, HOMEHKIATypa. https://m.edsoo.ru/ff0d67ca
HCI (p), pactBopsr
kuciaoT HaSO4, CuSQOqy,
Fe(OH)2, ciuproBka,
45 [TonyueHue 1 XMMUYECKHUE bubnuoreka IIOK IPOGHPKH, AepKATEIb
CBOMCTBAa OCHOBAHUH. https://m.edsoo.ru/ff0d67ca
JlaTuuk omnpeneneHus
MIPOBOJMMOCTH TOKa,
HOYTOYK,
HCI (p), pactBopsI
K :
46 HCIIOTHI: COCTaB, bubmuoreka [JOK xiciotH2SO04, FeO,

KJ1accu(uKaiys, HOMEHKIATypa.

https://m.edsoo.ru/ffOdfee2

K2COs, Ag NOs3,



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

Ba(NO3)2,
denondranens,

NaOH,FeCls

HonyquHe U XUMHWYCCKHUEC

bubmnoreka LIOK

41 CBOMCTBA KUCJIOT. https://m.edsoo.ru/ffOdfee2
Hudposas maboparopust
Releon Jlatunk
AJIEKTPOTIPOBOTHOCTH
Counu (cpennue): 31IBI
HOMeIfKJI;afypa )cnoco6m bubmmorexa TIOK :fﬁ:ﬁl(ln POBUPKM
48 ’ https://m.edso00.ru/00ad947
TTOJTYYEHUS, XHMUYECKUE 4 CpeHHe , KHCTIBIE,
CBOIICTBA. B OCHOBHEIE),
Pb(NOs)2, KI, CaCO3
HCI(p), BaCl., MgSOa,
KOH, Al>(SO4)3,
AgNO;3, Cu,
[IpakTueckas padota Ne 6.
Pemenne skcniepuMeHTATBHBIX bubnuorexa [JOK
49 3a1a4 o Teme «OCHOBHBIC https://m.eds00.ru/00ad9b7
KJIaCChl HEOPraHUYECKUX c
COEOUHEHUNY.
I'eneTnueckas CBSI3b MEXKIY bubmuoreka [IOK
50 KJIacCCaMH HEOPraHUYECKUX https://m.edsoo.ru/00ad9a5
COEIMHEHUM. 0
bubmuorexa [JOK
51 Obobiuterne H CHCTEMATH3ALIAS https:// m.edsoc])_.[ ru/00ad9ch

3HaHUWI.

2



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

KonTtponsnas padota Ne3 mo

bubmunorexa LIOK

52 teMe "OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9el
HEOPraHMYeCKNX COCAMHEHUN." a
[IepBble nONBITKM
KJIACCU(PUKAITUU XUMUYECKUX bubnuorexa [JOK
53
aneMeHTOB. [loHsiTHE O rpymmax https://m.edso0.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB.
[Tepuonnueckuii 3aKOH U
bu6mmoreka [IOK
[Iepnoanueckas cucrema
54 https://m.edsoo.ru/00ada52
XUMHUYeCcKnX deMeHToB J1. 1. c
Meuneneena. B
bu6mmoreka [IOK
55 [lepuoipl, rpymIibl, MOATPYIIIBI. https://m.edsoo.ru/00ada52
C
bu6mmoreka [IOK
Crpoenue atomoB. CocTaB
56 https://m.edsoo.ru/00ada34
aTOMHBIX si7iep. M30TOIBbI. 5
CtpoeHue IeKTPOHHBIX
bu6moreka [IOK
000JI0YEK aTOMOB DJIEMEHTOB
57 . https://m.edsoo.ru/00adaéb
[Tepuonunueckoit cucremsr /1. U. c
Meunneneesa. B
XapakTepucTUKa XUMHUYECKOTO
bubmuoreka [{OK
SJIEMEHTA II0 €r0 MOJ0KEHUIO B
58 . https://m.edsoo.ru/00ada82
Ilepuoanueckoii cucreme /I, 1. 4
Menneneesa. -
3nauenue [lepuoauyeckoro
3aKOHa JJI9 Pa3BUTHS HAYKU U Brbmaorexa LJOK
59 P YK https://m.edsoo.ru/00ada96

npaktuku. 1. 1. MenzaeneeB —
YUEHBIM, IEJAror U rpaXKJaHuH.

e



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

DNEeKTPOOTPULIATEIEHOCTh

bubmunorexa LIOK

60 aTOMOB XMMHYECKUX https://m.edsoo.ru/00adaab
3JIEMEHTOB. 8
bubmauoreka IIOK
61 HMounas xumuueckas cBSI3b. https://m.edsoo.ru/00adac3
4
KoBanenTHas nosjspHas bubmorexa HOK
62 P https://m.edsoo.ru/00adaab
XUMHYECKas CBS3b. 3
KoBanentHas HenoasipHas bubmorexa HOK
63 P https://m.edsoo.ru/00adaab
XUMHYECKas CBS3b. 9
bu6moreka [IOK
64 CreleHb OKUCIIEHNS. https://m.edsoo.ru/00adae?
8
Cu, H2S04() HNO3() Zn
OKHUCITUTETHLHO- bubmorexa LIOK HCI(p), Fe, CuSOx,
65 https://m.edso0.ru/00adb07
BOCCTAHOBUTEJILHBIC PEAKITUH. 6 TTpoGHpKH, CTUPTOBKA,
JiepKaTesb
bu6moreka [IOK
66 OKHUCIUTEIA U BOCCTAHOBUTEH. https://m.edsoo0.ru/00adb07
6
. bubmuoreka [{OK
P . 0000
67 CACPBHBIH YPOR. 1109 ilI e https://m.edsoo.ru/00ad9ch
CHCTEMATHU3aLUs 3HAHUH. )
KonTtponpHas padota Ne4 mo bubnuorexa LIOK
68 teMe «CTpoeHue aToma. https://m.edso00.ru/00adb48

XHMUYECKas CBSA3bY.

6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




9 KUIIACC

KonuuyectBo 4yacos DJIeKTPOHHBbIE
Ne KonTpoJs- IMpakTuyec Obopynosanue u uudposbie
Tema ypoka CaAKTUBBI
n/n Bcero | Hble -KHe p o0pa3oBaTe/ibHbIE
paboThI paboThI (Touxa pocra) pecypchl
[Iepnoanueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /l. 1. https://m.edsoo.ru/00adb59e
Menneneena.
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUO/IOB.

3 Knaccudukanus 1 HOMEHKIaTypa 1 bu6mmoreka [IOK
HEOPraHMYECKUX BEIECTB. https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK. https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpeHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX pa3zesioB Kypca 8
KJ1acca.

[udposas
nabopaTopus

5 Knaccupukanms XuMUIECKHX N Releon Jlarunk Bu6nmoreka [TOK
peakuuii Mo pa3IMnYHbIM MPU3HAKAM. TEMIICPATyPhI https://m.edsoo.ru/00adbcb0

JEMOHCT. JKCIIED.
«9K30, SHIOTEP-
MUYECKHUE PEaKIl



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

NaHCO3z; HNO3
crakadbl 50-100mit.

NaOH, HNOs3

[ToHATHE O CKOPOCTH XUMHUYECKOMN

Hudposas
naboparopust

Releon gatunk
OIITHYECKOU
IUIOTHOCTH,

Mg, Zn, Fe,

7 peakuuu. [IoHsiTHE O TOMOTE€HHBIX U H2SO4p), CuO, HCI bubmorexa HOK
(1:2),(1:4), https://m.edsoo.ru/00adbe9a
TE€TEPOTEeHHBIX PEAKIIHSIX.
CaCOs(mop.), (rpan),
CIIUPTOBKA, TOprouece
JUIST CIIUPTOBOK,
ctakaH 00béMoM 50
MIL.
[ToHATHE O XMMHUYECKOM PaBHOBECHH.

3 @DaKTOPBbI, BIUSIONINE HA CKOPOCTh bubnuoreka [JOK
XUMHUUYECKON PeaKIuu U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS.

9 OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHBIE bubmmorexa LIOK
peaKIuu. https://m.edsoo.ru/00adcade

. NaOH, HClI(p),
Teopust 3MEKTPOTUTUUECKOU
10 mucconranuy. CUiabHbIE U ca0ble NazCOs, caxaposa, bubmorexa [IOK
JUCTUJUINPOBAHHAs https://m.edso0.ru/00adcd68

QJICKTPOJIUTBI.

BOJa, COJIb, CTAKaH



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

50 mn.udposas
naboparopus

Releon latunk
AJIEKTPOIPOBOJIHOC
™ JleMOHCT.
Dkcrmep.
«OIEeKTPOJIUTHI U
HERJIEKTPOJIUTHD)

11

HoHHbIE ypaBHEHHSI peaKuil

bubmmoreka [{OK
https://m.edsoo.ru/00add448

12

XUMHUYeCKre CBOMCTBA KHCIIOT U
OCHOBAHMH B CBETE MPEACTaBICHUI
00 3JIEKTPOJIMTUYECKON
JIHACCOLMAIIHH,

HCI (p), pactBopbI
kucinotH2S0y4, FeO,
K2CO3, AgNOQOs3,
Ba(NOs)2,
benondranens,

NaOH,FeCls; HCI

(p), pacTBOpBI
kucinoTH2S0y,

CuSO;q,

Fe(OH)2 ciimpToBKa,
poOUpKH,
JiepKaTesb

JlaTunk
orpesieeHus
POBOJIUMOCTH
TOKa, HOYTOYK,

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHYECKUE CBOMCTBA COJIEU B CBETE

Pb(NO3)2, KI,
CaCOs HCl(p),

13 DeNCTABTCHHI 6 BaClz, MgSO., Bubaunorexa [IOK
3}1’6 IfT e Tecoman KOH, Alx(SO4)s, https://m.eds00.ru/00add8b?
P A HHati. AgNOs, Cu,
npoOupKu
. bubnuorexa [JOK
14 IT )
OHATHE O THAPOIH3E COJICH https://m.edso0.ru/00add9d4
15 O06o01enre U cucTeMaTu3arus bubnuoreka [JOK
3HAHUH. https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pemmenue sKCriepuMeEHTaAIBHBIX bubmmorexa [OK
p https://m.edsoo.ru/00addbfa
3a7auy.
KonTtponbHas padota Ne2 mo teme
17 «DNEKTPOIIUTHYUECKAS JUCCOLIMALIUS bubmorexa HOK
p a HHATHA. https://m.edsoo.ru/00addecO
XVMMHYECKUE PEAKIIMH B PaCTBOPax».
OO0mas XxapakTepHUCTHKA TaJIOTCHOB.
18 XuUMHUeCKHE CBOMCTBA HA IIPUMEPE bubmnorexa [TOK
p p https://m.edsoo.ru/00addfe2
XJIopa.
CouH TanoreHu bl
Xnoposogopo. ColsiHas KUCIIOTa, NaBr, Kl, CaCl, Eut OK
19 XAMHUYECKHE CBONCTBA, MOJyYCHHE, NaF,AgNOs, NaCl, htI;I S?E;T:;E:)cl)lru/OOadelm
MIPUMEHCHHE. npobupku , HCI, ps.// M. :
MgO, Cu(OH)., Zn,
K2CO3
[IpakTiueckas paborta Ne 2 o Teme HCI, CuO,
N bubmuoreka [JOK
20 «[lonmy4yeHue coJTHON KUCTOTHI, Fe(OH)2, Mg,
. . https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY. Na2COs, NaCl,



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

H2SO4(xom),
ra300TBOJHAs
TpyOKa, IpoOUpKH,
BOJIa, CIUPTOBKA,

JaKMYyC
Brrurcnenus o ypaBHEHUSM
21 XUMHYECKUX eazﬁnﬁ €CJIA OINH U3 bubnmorera [TOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE.
29 OO6rast xapaKTepUCTUKA DJIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl. https://m.edsoo.ru/00ade64a
[udposas
naboparopust
Releon JTatunk
AnnoTponHbie MOI[I/I(bI/‘I.KaHI/II/I cepbl.v TeMIepaTyphi
23 Haxoxnenue cepbl u €€ coeTMHeHUN JIEMOHCT. SKCTIEp. bu6mmoreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA «[T1aByIenne 1 https://m.edsoo.ru/00ade64a
CCpBI. KPUCTAIUIA3AIIIS
cepe» S,
dapdopopas
yalieyka
CepoBoiopo1, CTpOCHHE,
24 q)nznqecxllze u Xni)mqecxne bubmmorexa [JOK
. https://m.edso0.ru/00ade802
CBOIICTBA.
S, JoXeuka s
Oxcuppl cepbl. CepHast KUCIIOTA, CKUTaHus,
bu6mmoreka [JOK
25 ¢bu3nyeckre 1 XUMHUYECKUE cnupTtoBka, H2SO4

CBOﬁCTBa, MMPUMCHCHUC.

MgO, Cu(OH), Zn,

K2COs,

https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

PesepBHeiit ypok. O600IIeHNE 1
CHCTEMAaTH3aIHs 3HAHUH.

bubmuoreka [JOK

26 KonuenrtpupoBanHas cepHas https://m.edsoo.ru/00ae0d0Oa
KHCIIOTA.
XHWMHUYECKUE PEAKIUH, JIEKALLNE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
97 IIOJTy4EHUS] CEPHOU KUCIIOTHI. bubnuorexa [JOK
XHWMHYECKOE 3arpsa3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlel Cpelibl COCTMHEHUSIMHU
CepBHI.
28 Brruncinenne MaccoBOU JTIOJIH BEIXOJA bu6mmoreka [IOK
MIPOJYKTA PEAKLIUH. https://m.edsoo.ru/00adec8a
OO011ast XxapakTepUCTHUKA AIIEMEHTOB
29 VA-rpynibl. A30T, paclipoCTpaHEHHE bubnuoreka [IOK
B Npupoe, puznueckue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA.
NH.CI,
Ca(OH)2,HCl(komn),
H-0, CIIUPTOBKA,
ra300TBOJHAS
AmMuak, ero pusnyeckue u 6Ka.  IIAKMYCOBAS
30 XMUMHYECKUE CBOMCTBA, MOIYYCHHUE U TDYBIER, ! Bubmmorexa LIOK
’ Oymakka (NHa4)2SO4, | https://m.edsoo.ru/00adf004
MIPUMEHEHHE. (NH2)2COs,
(NH4)3PO4, AgNOs3,
HCI(p), BaCl.
IIpaktuyeckas padora Ne 3 o reme NH4CI, BuGmiorexa IOK
31 «[lonydyeHne aMMuaka, U3yueHUe ero Ca(OH)2,HCl(xon),

CBOMCTBY.

H20, cnuptoBKa,

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

ra3o0TBOAHAs
TpyOKa,
JTAaKMyCOBast
OyMaxkka, BOJA,
CIIUPTOBKA,
IIITAaTUB.

A3oTHas KucioTa, e€ pusnueckue u

HNO3 (p), CuO,
NaOH, Cu(OH)a,

bubmmoreka [{OK

32 XAMHAYECKHE CBOMCTBA. CaCOs, https://m.edso00.ru/00adf306
¢denongranens.
PeseprubIit ypok. O6001IeHNE 1
33 CI/ICTEM&TI/BZEI/ISI 3HaHI/II;II.I A3zoTHas bubmorexa LOK
https://m.edsoo.ru/00adh33c
KOHIICHTPUPOBAHHAS KHCIIOTA.
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX
34 ynoOpeHuit. XuMuueckoe Bubnmorexa [JOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEJIMHEHUSIMH a30Ta.
P, cnupToBKa,
dochop. Oxeun pocdopa (V) u JIO’KEUKa IS
35 dhochopHas kucimoTa, GU3NIECKUE U CXKUTaHUs, KOJ10a, bubmmorexa [TOK
. https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBONCTBA, MOIy4YCHHUE. ra300TBOJHAS
TpyOKa, JIaKMyC
Hcnons3oBanue docdaToB B
36 KauecTBE MUHEPAIbHBIX YAOOpEHUH. bubnunoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpeab https://m.edsoo.ru/00adfc20
dbocdaramu.
37 VYrnepon, pacnpocTpaHeHUE B VYrounb, ciupTOBKA, bubnunoreka [JOK

npuponae, (I)I/BI/I‘-ICCKI/IC U XUMHUYCCKUC

JJOXKCYKa I

https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

CBOMCTRA. CIKUTAHUS
Oxcuppl yriaepoaa, ux pusudeckue u

38 XUMHYECKHE CBOMCTBA. bubmmoreka [{OK
DKoyorndyeckue mpoOIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V).

bubmmoreka [{OK
39 YronpHas KUCIIOTa U €€ COJIH.
https://m.edso00.ru/00ae006¢
[IpaxTnueckas padota Ne 4 o Teme

40 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
non".

[TepBoHauaNbHBIE TIOHATHS 00 Bu6 OK
OTeKa
41 OpPraHNYECKHUX BEHIECTBAX KaK O nomoreka L1
COIIHE epora https://m.edsoo.ru/00ae054e
JTUHEHUSX YTIIepoaa.
. bubmuorexa [JOK
42 KpemHuwnii u ero coennHeHus. 1
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

43 SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME bubnuoreka [JOK
«BaxHeinme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS.

44 PeseprubIit ypok. O6001IeHNE 1 bubnuoreka [JOK
cUCTEMAaTHU3alys 3SHAaHUH https://m.edsoo.ru/00ad9cb2
KonTtponsnas pa6ora Ne3 mo teme

. bubnuoreka [JOK
45 «Baxueinme HeMeTauIbl U UX 1
https://m.edsoo.ru/00ae0el8
COETUHEHUS.
OO1as XxapakTepUCTUKA XUMUYECKHIX Lindposas
46 3JIEMEHTOB — METaJJIOB naboparopus bubmorexa HOK

Merammyeckas CBSI3b U

Releon matyux

https://m.edsoo.ru/00ael103e
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METAJUIMYECKasA KPUCTAJUITMYECKAS
pewmérka. Gu3nyeckre CBOKMCTBA
METAJLIOB.

BBICOKOU
TEeMIIepaTyphl,

Komnexmus
metaios Al, Cu,
Fe, Na, Ca, Zn, Cr,
Sn, Pb

XUMHYECKHE CBOMCTBA METAJLIOB.

Zn, Na, Fe, S, H.0,
HCI (p), H2S0a(p),

bubmmoreka [{OK

47 3 i
HeKTpoxmimquKHH e CuSOq4 https://m.edsoo.ru/00ae1156
HaMPSHKCHUH METaJUIOB.
dbenondTanenx
O61ue cnocoObl NOTy4YeHUS
MetautoB. CruraBel. Beraucienus mo
48 ABHCHHSM XMMUYECKUX PEaKITHi bubnmorexa [JOK
P Peariiv, https://m.edsoo.ru/00ae1156
€CIT OJIMH U3 PEarcHTOB COJICPIKUT
MIPUMECH.
49 [ToHsATHE O KOPPO3HH METAIIOB Na, Li,H0, bubmorera [IOK
PP ' (enondranenn https://m.eds00.ru/00ae1278
Na.O,Li20,
CO2,H.0,HCI(p)
50 [lemouHbIC METAILITBI benoprazont bubmmorera [JOK
' NaOH, FeSO, https://m.eds00.ru/00ae14b2
CoJH MIeJTIOYHBIX
METaJIOB
51 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnunoreka [JOK
KaJus. https://m.edsoo.ru/00ael4b2
Ca,H>O,HCI(p),
59 [I{enouHO3eMeNbHBIE METAIIIIBI — Mg bubnunoreka [JOK

KaJBLIIUA U MarHui.

denondraneu,

https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

bubmuoreka [JOK

53 B i .

WRHCHIIIE COCMHCHHA KabIHA https://m.edsoo.ru/00ael5e8

54 O06001IeHe U CUCTEMATHU3AIIHS
3HaHUM.

55 JKEcTKOoCTh BOJBI U CIIOCOOBI €& bubmmoreka [{OK
YCTpaHEHHS. https://m.edso0.ru/00ae1886
[IpaxTnueckas padota Ne 6 o Teme

56 "YKECTKOCTh BOABI U METOJIBI €€ bubmorexa HOK

" 8 A https://m.edso0.ru/00aelae8
ycTpaHeHus "

S Al HCl (p) BuGnmorexa [IOK

' https://m.edsoo.ru/00aelc64
Al>(SO4)3, NaOH,
58 AMdoTepHBIE CBOWCTBA OKCHIA HCI(p), bu6nuorexa IIOK
THJIPOKCHJIA. Al>;O3,ipobupkw, https://m.edsoo0.ru/00aelc64
COJIN ATFOMHUHUS
Fe, S, HCI(p), bu6nuoreka IIOK
59 X .
ees0 H2S0a(p) https://m.edso0.ru/00ae1d86
FeO,Fe;03, FeS0qy,

60 OKcupl, THAPOKCUABI U COJIU XKeJe3a FeCls,NaOH, KSCN, bu6mmoreka [JOK

(1) u sxemnesa (11). KpacHasd — KpOBAHAA | - hitns://m.edsoo.ru/00ae35e6
COJTb, IPOOHUPKH.

61 O00011IeHIE U CUCTEMATHU3ALIUS

3HAHUM.
IIpakTtuyeckas pabora Ne 7. Pemenue
62 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME bubnunoreka [JOK

«BaxHel1e MeTajuIbl 1 UX
COEIMHEHUSY.

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae15e8
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://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Brrurcnenus o ypaBHEHUSM
XUMHYECKUX PEAKIIUid, eCITH OJUH U3
pEareHTOoB JaH B U30BITKE HITU bubnuorexa [JOK
COAEPKUT IpUMecH. Beruucnenus https://m.edso0.ru/00ae1750
MaccOBOM JIOJIM BBIX0J1a IPOAYKTa

peaKIuy.

63

64 O0001IEHNE U CUCTEMATA3 AN 1

3HAHWI.

KonTtponsnas pabora Ne4 no teme
65 «BaxxHeine MeTaJlIbl U UX 1 1
COEIMHEHUS.

BeniectBa u matepuansl B bubmuorexa [JOK

66
MOBCEIHEBHOM KM3HH YeJIOBEKA. https://m.edso0.ru/00ae3f50

XHUMHUYECKOE 3arpsi3HEHNE bubnuoreka [IOK

67
OKpYKaloIle Cpeibl. https://m.edsoo.ru/00ae4270

Posib xuMuu B perenun bubnuoreka [IOK

68
9KOJIOTUUYECKHUX TTPOOIIEM. https://m.edsoo.ru/00ae4270

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME o8 4 !



https://m.edsoo.ru/00ae1750
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

Xumus 8 xknace ['abpuensa O.C.,Octpoymon U.I'.,CnaakoB C.A. U3natenbcTBO
IIpocsemenue 2023rox

Xumus 9 xknace [N'abpuensa O.C., Octpoymon WU.I"., Cnankos C.A M3narenbcTBoO

"IIpocBemienne” 2023 T.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

O6opynosanue "Todka pocta"

[udposas mabopatopus

Releon /laTunk Temmniepatyphl , TaTYUK BEICOKOW TEMIIEPATYPHI, TaTINK

ONTUYECKOM MIIOTHOCTH, J[aTuuK 351eKTponpoBOAHOCTH, JlaTunk onpeaenenus pH






