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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QeaepanbHOl pabdoueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHUS U Pa3BUTUS OOYyYAIONIUXCS CpPEACTBAMHU y4eOHOro
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIepIKaHusI, PEKOMEHIYyEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr 0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUUd M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O MyTSAX PEHIeHUs TI00aabHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IIeH U (YHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK M B TPO(PECCHOHATLHOMN eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K ECTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
COIepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEJaroruvyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUHN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA 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 OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

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

— Ilepnonnueckoro 3akoHa /[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
TIOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENHHO OT OJTHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKON COCTABIISAIOLIEN HAYyYHOM KapTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Puszuka. 7 Kiaccy.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amaya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHUU CUCTEMBI XUMHUUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuii, B (OPMUPOBAHUU U PAa3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
[IOBCETHEBHOM KU3HU.

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

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

— HampaBJICHHOCTh OOyYeHHMs] Ha CHCTEeMAaTHYecKoe MpHOoOIIeHUE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM NEATETbHOCTH, MO3HAHMS M CaMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSCHITH M OICHMBATh SIBJICHUSA
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYZOBOU AEATEIBHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIUXCS TYMaHMCTUYECKUX OTHOIIECHUH,
INOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUU I BbIPAaOOTKH HKOJIOTUYECKU
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEUYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
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

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O METOAaxX MO3HAHMS B XUMHUHU. UUCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCT, aTOMOB XHUMHYECKHX D3JIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl W YHCJIA CTPYKTYPHBIX €IMHHMI] BemiecTtBa. Pacuérel mo dopmyiam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKInil (COeAMHEHMS, Pa3JIOKEHUs, 3aMEIlIeHHs], 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbja, pPACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHe THAPOKCHUIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBeIeHNE OYHCTKH TTOBApEHHOU
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucinopon — 3iaeMEHT U MpPOCTOe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



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

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

Bopopon — nsnmemeHT M mpocTtoe BewmecTBo. HaxoxaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

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

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPhL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudpukanus neopranumdeckux coenunenuil. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

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 KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMMCAHWE WX CBOWCTB, IMOJY4YEHHE, COOMpAHHE, pACNO3HABAHWE W H3y4YCHHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT W 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
AKCIIEPUMEHTANbHBIX 3a/ad 1o TeMme «BakHellne KIacChl HEOPraHMYEeCKHUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIacCU(DUKAIMK XUMUUYECKUX dJeMeHTOB. [loHsiTue o0
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas U JJIMHHONEPUOAHAsT  (OPMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX siaep. M3otonbl. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHMSI pajuyca aTOMOB XUMHUYECKUX AJIIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJIApHAasT HW  HEMOJISIpHAs) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHHEe OO0pa3IoB BEMIECTB METANIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzammst MeXIMpEeIMETHBIX CBSI3€H MPU M3YYCHHM XUMHUU B 8 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO--HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEeHHO--HAYYHBIC MOHATHS: HAYYHBIH (PaKT, THIIOTE3a, TCOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJICIb, SIBIICHHUC.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
M30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJA, JIEKTPUUYCCKUI 3apsiji, BEIIEeCTBO, TEJO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (DM3UYCCKUE BEIIMYMHBI, CTUHUIIBI
U3MEPEeHHSI, KOCMOC, TIJIaHEThI, 3BE3/1p1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpandbl, TOPHBIC MOPOJIHI,
NOJIC3HBIC NCKOIIAeMbIC, TOILJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJbBTATHBI OCBOEHHA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3ynabTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€¢ OOyYeHHMs] XUMUU B €IUHCTBE y4eOHOU U
BOCIHUTATENILHON JESITEIIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHUCKUMHU
COLIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMU, TPHUHITHIMU B
oOIIecTBe TMpaBUJaMH U HOpPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT TIIpolieccaM
CaMOTIO3HAHMS, CAMOPA3BUTHS U COLMATU3AIMHI 00yUJarOIIUXCSI.

JIn4HOCTHBIE  pe3ynabTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYaroUIuXxcs
PYKOBOJICTBOBATBbCSI CHCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAlUA U
paciIfpeHre ombITa ASSTEIHHOCTH HA €€ OCHOBE, B TOM YHCIIE B YACTH:

1)maTpuoTH4YeCKOro BOCIMTAHUS

LHEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAYYHOMY HACJEIUI0, TMOHUMAaHUA 3HAYECHUS XUMUYECKOM HAyKh B IKU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIANIETh JTOCTOBEPHOW HHQOpMANIUEH O
MEPEOBbIX JOCTUKEHUSIX U OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUPA U OOIIECTBA;

2)rpaxaIaHCKOro BOCIIUTAHUS :

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax U NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUA B KOJIJIEKTUBE, KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIIe0BATENIbCKOM, TBOPUYECKOM M JIPyrUX  BUJAX
NEATEeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW MESITEIbHOCTH MpHU
BBIMIOJIHEHUM Y4YEOHBIX, [IO3HABATENIbHBIX 3a7a4, BBIINOJIHEHUU XUMHUYECKUX



AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHUIO

M B3aUMOIIOMOINM B TMpolleccCe HITOW Y4eOHOW JEeATeNIbHOCTH, TOTOBHOCTHU

OIICHUBAaTh CBOE TOBEJACHUE M TOCTYNKHA CBOUX TOBApUIIEH C MO3UIIUU

HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIECTBUM MOCTYIIKOB,;
3)EHHOCTH HAYYHOI 0 MO3HAHMS

MHUPOBO33PEHUYECKUE TPEACTABICHUSI O BEIIECTBE U XUMHUUYECKOM peakiluw,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIOIIHE
OCHOBY JIJIsl TIOHMMAaHMS CYIIHOCTA HAay4YHOW KapTUHBI MUpa, NpEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJBLI, B3aMMOCBS3IX 4YEJIOBEKa C
IPUPOTHOMN CPENOH, O POJIM XMMHUHU B TTO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HANPABICHHBIC HA TOJIydYEHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOJIUMBIC NJii OOBSCHEHHS HaOII0JaeMbIX IPOILIECCOB U SBJICHUH,
MO3HABATEILHON, MH(POPMAIMOHHON M YUTATEILCKOW KYJIbTYPbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Y4EOHBIMH TEKCTaMH, CIPABOYHOM
JUTEpPaTypoOr, JOCTYIHBIMH TEXHUYECKUMHU CPEJACTBAMU HH(OPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYCHHI0O M TO3HAHHUIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOW M  HUCCIEIOBATEIBCKOM
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBIICHHOCTH M yYPOBHSI OOy4YCHHS B
JIaJIbHEUIIIEM

4)(popMuUpPOBAHUA KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOILIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KW3HU, OCO3HAHHE TMOCJIEACTBUN U
HETNPUSATHE BPEAHBIX MPHUBBIYCK (YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEeHU),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MaCHOCTH MpHU  OOpAIICHUH C
XUMUYECKUMH BEIIECTBAMU B OBITY M peaJIbHOM KU3HU;

5)TpyaoBoro BOCIMTAHMS:

HMHTEPEC K MPAKTHYCCKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IMdyHOTO poja,
YBOXEHUE K TPYAy M pe3yjbTaTaM TPYJIOBOW AEATEIBHOCTH, B TOM 4YHCIIEC Ha
OCHOBE TIPHUMEHEHHS TIPEIMETHBIX 3HAHUM 110 XUMHH, OCO3HAHHBIM BBIOOD
WHJMBHUIYATbHONW TPACKTOPUHU IPOJIOJDKCHUS 00pa30BaHUs ¢ yU4ETOM JIMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCIEIIHOM Mpo(PecCUOHANTBHON ACATEIBHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATRLCS B MPOo(dEeCCHOHAIBLHOM Cpeie;

6)3K0J10rM4eCKOro BOCIIUTAHUS

AKOJIOTUYECKHU 11e71IecCO00pa3HOe OTHOILIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE IIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza >KU3HHM, OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY
GU3UYECKOMY M TCUXUYECKOMY 3/I0POBbIO, OCO3HAHHME ILIEHHOCTH COOIIOJCHUS



MpaBuJl 0€30MaCHOTO MOBEJCHUS MPU pabOTe C BELIECTBAMHU, a TAKXKE B CUTYaIUsX,
YIPOXKAKOIIUX 340POBbIO U KU3HU JIOEH;

CIOCOOHOCTU MPUMEHSTHh 3HAHMUSI, TOJIy4aeMble MPU WU3YYECHUU XUMUH, IJIS
peLIeHNs 3a/1a4, CBA3aHHBIX C OKPYIKAIOIIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW  KYJbTYpbl, OCO3HaHMs TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTed WX pEeIIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOI'0 MBIIUIEHHS, YMEHHUS PYKOBOJCTBOBATHCSI UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLIMAIIBHOM MPAKTUKE.

METAIIPEIMETHBIE PE3YJIBTATHI

B cocraBe wmeranpeaMETHBIX PE3YJIbTATOB BBIACISAIOT 3HAYUMBIC JIJIA
dbopMupoBaHusT MUPOBO33PCHHS  OOIICHAYYHBbIC TOHATUS (3aKOH, Teopus,
MPUHITUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETaX M TMO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEJIOCTHOM
HAy4YHOU KapTHHE MHUpPA, U YHUBEpPCAIbHbIC YUeOHBIC NeCTBUA (ITO3HABATEIbHEIE,
KOMMYHHUKATUBHBIC, PETYJIATHBHBIE), KOTOpbhIE oOecrneunBaroT (HOpMUPOBAHKE
TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Yy4ueOHOM
JICSITEIbHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruueckue 1ecTBUS:

YMEHUS HCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUHN: PacCKPBIBaTh CMBICI XUMHYECKUX TOHITHH (BBIICIATH X XapaKTEepHBIE
MPU3HAKK, YCTaHABJIMBATH B3aUMOCBS3b C JAPYTUMH TOHSATHUSIMH), HCHOJIH30BATh
MOHATHUS JJIsI O0OBSICHEHHS OTIEIbHBIX (DAKTOB M SBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEPUHU ISl KiIacCU(PUKAIIMK XUMHUYECKHUX BEIIECTB W XMUMHUYCCKHX PEaKIIHM,
yCTaHABIIMBATh TMPUYWHHO-CJIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYX ICHUS (MHAYKTUBHBIC, IE€AYKTHUBHBIE, IO aHAJIOTUH),
JICJIaTh BBIBOJbI M 3aKJIFOUCHUS

YyMEHHE TIPUMEHSATH B TIPOIECCE TO3HAHUSA TMOHATUA (MPEeAMETHBIE U
MeTalpeaMETHBIC), CHMBOJINYECKHE (3HAKOBBIC) MOJIEIH, UCIIOIb3yeMbIE B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI 3JIEMCHTA), XUMH4YecKas ¢GopMmylia U YpaBHCHHE
XUMHUYECKONW pEeaKIMy — NP PEIIeHUH y4eOHO-TI03HABATENIbHBIX 33/1a4, C yUETOM
ATUX MOJICIBHBIX IMPEICTABICHUN BBIABIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIE
MPU3HAKU U3y4aeMbIX 00BEKTOB — XMMHUUYECKHUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBISATH  OOIME  3aKOHOMEPHOCTH, IPUYHMHHO-CIICJCTBEHHBIE CBSI3M U
MPOTUBOPEUYUS B U3YUAEMBIX IIPOLIECCAX U SBJICHUAX.

ba3oBble ucciieqoBaTe/IbCKHe J1elCTBHUA .



yMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B Kaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI Il (DOPMUpPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

MPpUOOPETeHHE OMNbITa MO0 TUIAHUPOBAHUIO, OPraHU3AlMU U MPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, yMEHHE Ha0IoJaTh 3a XOJOM Ipollecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, (POpMyIHpoBaTh 00OOIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, NCCIIECIOBAHUS, COCTABIATh OTUET
0 MpoJieNITaHHOM padore.

Pab6ora ¢ undgopmaumeii:

yMEHUE BBIOHMpaATh, aAHAIW3UPOBATH W HWHTEPIPETUPOBATH HH(POpPMAIUIO
pPa3IUYHBIX BUIOB U (OPM TIPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUHUKOB
(HaydHO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPAaBOYHbBIC
nocoOusi, pecypchl MHTepHETa), KPUTUYECKH OILICHUBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

yMEHHE MPUMEHSTh Pa3IMYHbIe METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
uHQOpMallMK W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJISI BBITOJTHEHUSI
y4eOHBIX M MMO3HABATEJIbHBIX 33J1au OMPEICIEHHOT0 THUIIA, MPUOOPETCHUE OIbITA B
o0JlacTU  HWCTOJIb30BaHUS ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHNE KYJIbTYpOIl aKTUBHOT'O MCIOJIB30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIBHYIO (pOpMyY TIpejcTaBlieHus WHOpMaAIuu U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECJIOXKHBIMH CXE€MaMH, JuarpaMMami,
npyrumu popMamu rpa@uku U ©X KOMOMHAIIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce yuyeOHOM W
UCCJIEIOBATEIBCKON JESITEIIbHOCTH MH(OPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOT0 XO35IICTBA W TPAHCIOPTa HA COCTOSIHUE OKPYXAKOIIEW TPUPOIHON
CpeIlbl.

KomMmyHukaTHBHBIE YHUBepcaIbHbIE yUeOHbIe 1eificTBUS:

yMEHHS 3aJaBaTh BOMNpPOCH (B XoAe€ Jauanora U (WIM) AUCKYCCHUH) IO
CyImIECTBY  OOCyXJaemMod TeMbl, (OpMyIHpOBaTH CBOM  IPEIJIOKCHUS
OTHOCHUTEJIbHO BBINOJHEHHS TPEAJIOKEHHON 3aa4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHBIE  PE3ylbTaThl  [0O3HABAaTEJIbHOU
NEATEIbHOCTA B YCTHBIX U MHUCbMEHHBIX TEKCTaxX; JellaTb MpPEe3eHTalUI0
pPE3YyIbTATOB BBHIMOJIHEHUS XUMHYECKOI0 SKCIEpUMEHTa (Ja0OpaTOpPHOTO OIbITA,
1a00paToOpHOU pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO IPOEKTA);

yMEHUSA Y4e€OHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABAaTEIbHOM W  HCCIENOBATEIIbCKOW  JIEATEIbHOCTH  MpPH  PEIICHUU
BO3ZHUKAIONIUX TPOoOJIeM Ha OCHOBE y4éTa OOIMX MHTEPECOB U COTJIACOBAHUS
no3unuii (00Cyx aeHusl, OOMEH MHEHHUSMH, «MO3TOBBI€ IITYPMBbI», KOOpIUHAIUS



COBMECTHBIX JEHUCTBUM, ONpPEACICHUE KPUTEPUEB IO OLECHKE KayecTBa
BBITIOJTHEHHOM PabOTHI U ApYrue).

PeryiasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIC ACHCTBHS:

YMEHUE CAMOCTOSTENBHO OIPENEIATh LENU ACATEIbHOCTH, IIJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Haubosee 3 (PeKTUBHBIE CIOCOOBI PEelIeHHs] YUeOHbIX U
[TO3HABATEIBHBIX 3aJla4, CaMOCTOATENIBHO COCTaBISAITh WM KOPPEKTHUPOBATH
[IPEUIOKEHHBI QJITOPUTM  JEHUCTBUM [PU BBIOJHEHUU 3aJaHUN C YYETOM
NOJIyYeHUsT HOBBIX 3HaHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHUBAaTh COOTBETCTBHE ITOJIYYEHHOI'O DPE3yJbTaTa 3asBICHHON LEIU, YMEHHE
UCITIOJIB30BATh U aHATU3UPOBATH KOHTEKCTHI, PEIJIara€MbIE B YCIIOBUH 3aIaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX PpE3yJNbTATOB IO OCBOCHHIO 00S3aTEIbHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaiibHON pabdoueil mporpammoit,
BBIJICIISIIOT: OCBOEHHBIE OOYYAIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeHCcTBUM, crenudpuyueckue s MpeaMeTHoOM obnactu  «XuMus», BHUIBI
NEATEIbHOCTH IO  TOJYYEHHIO HOBOTO  3HAHUA, €ro MWHTEpHpeTaluH,
npeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy o6yuenus B 8 kiacce nmpeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XMMHMUYECKUX IMOHATHUM: aTOM, MOJEKYJIa,
XUMHUYECKHM DJIEMEHT, IPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh
(omHOpOMIHASE U HEOAHOPOIHAS), BaJIECHTHOCTh, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi 10JIsI XUMHYECKOT0 3JIEMEHTa B COSJMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl pPeaKiusi, KiIacCU(UKAIMs pPEaKIui: peaxkiuu
COCAMHEHUs, PEaKUUU pPAa3JIOKECHUS, pEaKIUU 3aMEIICHUs, peaKkluu
oOMeHa, HPK30- M SHJOTEPMUUYECKUE PEAKIINH, TEIUIOBOM P(HEKT peakinu,
AP0 aTOMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOWTalb, paIUyC
aToMa, XMMHMYECKasl CBs3b, NOJISIPHAsA M HENOJIAPHAs KOBAJCHTHAs CBSA3b,
WOHHAs CBA3b, MOH, KaTHOH, aHMOH, PAacTBOp, MaccoBas JOJIs BEILECTBA
(MpoLEeHTHAsI KOHLIEHTpAIIKsl) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX IIOHATUM H
IPUMEHATH 3TU MOHATHUS NIPU ONMCAHUM BELIECTB U UX IIPEBPALCHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBJIEHHA (POpMYI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e ONPENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCJUHEHUSX,
CTENEHb  OKUCJEHUS  DJJEMEHTOB B  OHMHAapHBIX  COEAUHEHMSX,



NPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIMHEHUH IO
dbopmynaM, BHUA XUMHYECKOM CBsi3U (KOBAJICHTHasT W HOHHas) B
HEOPTraHUYECKUX COCTMHEHUSX;

packpbiBaTh cMmbici [lepuognueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHWE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT uUX mojoxkeHus B [lepuogmdeckoit cucteme,
3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEeHUsl, 3aKOHa ABOTaipo;

OMHUCHIBATh U XapakTepu3oBaTh TabmuuHyr ¢opmy I[lepuoanyeckoi
CHUCTEMbl XUMUUYECKHUX DJIEMEHTOB: pa3jiuyaTh T[OHATUS «TJIaBHAs
noarpymnmna (A-rpynna)» u «nobouynas noarpynmna (b-rpynmna)», Mansie u
OOJIbIIIE TIEPUOJIBI, COOTHOCUTH OOO3HAUCHUs, KOTOPbIE HMEIOTCS B
tabnune «llepuoguyeckass cucrema xumuueckux osiementoB JI. U.
MeHnneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUST aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsjl sapa, 00Iiee Yucio 3JIEKTPOHOB
U pacrpeieieHHe UX M0 JIEKTPOHHBIM CIIOSM);

KJIaCCU(PUIIUPOBATh XMMHUYECKHE AJIIEMEHTHI, HEOPTaHUYECKUE BEIECTBa,
XUMUYECKHE peakiuu (M0 YHCIYy W COCTaBY YYAaCTBYIOIIUX B PEAKIIUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB
Pa3TUYHBIX KJIACCOB, MOJTBEPXKAasi OMUCAHUE PUMEPAMHU MOJEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TIPOTEKaHUS XUMHUYECKUX TPEBpAICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIUUCTSATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO ¥ MOJSIPHYIO  MaccChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro JjeMeHTa 1o Qopmyne
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEpAlMU MBICIUTEIBHONW JESTEIbHOCTUH — aHaIU3
U CHHTE3, CpaBHCHHE, O0OOIICHUE, CHCTeMaTH3allHio, KiacCH(pHUKAIUIO,
BBISIBIICHUE MPUYUHHO--CJIEJACTBEHHBIX CBSI3€H — ISl U3YyYEHHs] CBOIICTB
BEIIECTB W XHUMHYECKUX pEAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NMO3HAHUS — HAONIONCHHWE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCTIICPUMEHT
(peanbHbIN U MBICJIEHHBIN);

cleioBaTh ~ NpaBUJiaM  MOJb30BaHUSI ~ XUMHUYECKOM  mocynoil |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKXKe TMpaBWIaM OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJTHEHUIO
71a00paTOPHBIX XUMHUUYECKUX OMBITOB MO TMOJYYEHUI0O U COOUPAHUIO



razoo0pa3HbIX BEHIECTB (BOJOPOJIa M KHUCIOPOJA), HPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHONM MAaCCOBOM JOJIEW PaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacrlo3HaBaHUIO PACTBOPOB IIETIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(Jrakmyc, dbenondraneuH, METHJIOpaHK u pyrue)



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1.IlepBoHayanbHble XUMHYECKHE TIOHSATHS
XuMusg — BakHas 00J1aCcTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilue npeacTaBuTe/ i HEOPraHN4ecKMX BelecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnen 3.1lepuoanyeckuii 3akon u [lepuoanyeckasi cucreMa xumudeckux 3j1eMmeHToB /I. U. MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yesioBeka. Tesa u BeliecTBa https://m.edsoo.ru/ff0d210c

2 [ToHsaTHE 0O METOIaX MO3HAHUSA B XUMUU 1 bubmorera [JOK

A https://m.edsoo.ru/ff0d227e
[Ipaktruueckas padota Ne 1 «IIpaBuia paboThl
3 B J1a0OpaTopuu U IpUEMBI 0OpaIIeHUS C 1 1 bubnmorexa [IOK
https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYTIOBAHUEM)

4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «PazneneHue

5 cMmecell (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 1 Bubmmorexa LIOK

PHMED P https://m.edsoo.ru/ff0d28c8
COJIH )»
bu6mmoreka [JOK
6 A 1
TOMBI H MOJICKYIIH https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XHMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThle U ClI0KHBIC BellleCTBa 1 bubmotera [JOK

P . https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYISIPHOC YUCHUE 1 bubmorexa HOK

YP v https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6mmoreka [JOK



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

Xumnueckas popmyia. BareHTHOCTh aTOMOB
XUMUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrtHOCHUTEIbHAd aTOMHAs Macca.

bubmmoreka [{OK

11
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMHYECKOT0 3JIEMEHTa B bubmmoreka [{OK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mosibs. MossipHast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKUe U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XHUMHUUECKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUsST MaCCHI BEIIECTB. bubmuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA 10 bubmuorexa [JOK
YpPaBHEHUSAM XUMHUYECKUX PEaAKIUIA https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMUYECKUX peakLmil
18 (coe I/IP(};HI/I}IH a3JI0’KCHUS 3a1\I;e eHHI/Iﬂ bubmmorexa [OK
A > P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmmorexa [TOK
H AHCT. Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
Kountponsnas padora Nel mo teme «BemectBa bubnunoreka [JOK
20
U XUMHYECKUE PEaAKIIUN https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CocraB Bo3ayxa.
21 Kncizxo — 3JIEMEHT U IIPOCTOE Beﬂy:cmo bbmmorexa [TOK
POA P B ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3ndecKue U XUMUYECKHIE CBOMCTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCIIOpo/1a (peaKInu OKUCIICHUS, TOPCHHUE).
TTonsarue 00 oxkcumax

https://m.edsoo.ru/ff0d4614

Cnoco0bl TONTy4eHus KHCI0poaa B

bubmmoreka [{OK

23 0 .
1abOpaTopHit 1 NPOMBIIUIEHHOCTH https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TemoBoit 3¢ (hekT XUMHUECKON peaKInH,
24 MMOHSTHE O TEPMOXUMHUYECKOM YPaBHEHUU bubmorexa HOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUICCKHUX PEaKIIHIX
Tonnauso (HedTh, yroiab U METaH).
25 3ar ${3HeI-EI/Ie(1];OS a a, CII0COOBI c)ero bubmorexa HOK
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpakTnueckas padota Ne 3 o Teme
26 «ITonyyenue u coOMpaHue KMUCIOpoaa bubmorera [IOK
7 onp posta, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe BEMIECTBO. bu6mmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKkrue U XMMHUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoja. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 I1
OIUITHE O KHCTIOTaX 1 COJLAX https://m.edsoo.ru/ff0d50d2
CriocoOsl motyueHust BOAOPOIa B bubnuoreka [JOK
30
1abopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktnueckas padora Ne 4 o Teme
31 «IIT)OJI eHHE U 1(3:061/1 aHHe BOJIOPOIa bubmotera [JOK
ya . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3YYEHUE ero CBOMCTBY
N " bubmuoreka [JOK
32 MonspHblil 00bEM ra3oB. 3akoH ABOTaIpo httos://m.edsoo.ru/ffod542e
33 Brruncienus 00bEMa, KOJIMUECTBa BEIIeCTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa I10 €ro U3B€CTHOMY KOJIHYECTBY
BEIIECTBA WK 00BEMY

https://m.edsoo.ru/ff0d55a0

Beruncnenus 006EMOB ra30B 10 YpaBHEHHIO

bubmmoreka [{OK

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX
peardt o https://m.edsoo.ru/ff0d5708
OTHOILIEHUH r'a30B
35 dusnyeckue U XUMHUYECKUE CBOMCTBA BOILI bubnmorexa LHOK
! https://m.edsoo.ru/ff0d587a
bubmmoreka [{OK
36 Cocras ocHoBaunii. I1o e 00 aTtopa
TaB OCHOBAMHH T HHRaTopax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbie U
37 HEHaCBIIIIEHHBIE pacTBOPEL. MaccoBast 1o bubmorexa HOK
m p PBL. a https://m.edsoo.ru/ff0d5b40
BEI[ECTBA B PaCTBOPE
[IpakTnueckas padota Ne 5 o Teme
38 «[IpuroroBiieHHE PACTBOPOB C OMPEAEIEHHON bubmmorexa [OK
p N . p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA»
39 KontponbHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bomopoa. Bona» https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydenune u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accudukanms, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonmyuenune u XuMHU4eCKHE CBOWCTBA bubnuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctaB, knaccuduxarus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2



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

bubmuoreka [JOK

45 [TonydyeHnue U XUMUYECKUE CBOMCTBA KUCIIOT httos://m.edsoo.ru/ffodfee?
46 Conu (cpennue): HOMEHKIIATypa, CoCOObI bubnuorexa [JOK
MOJIY4YCHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemmenue
47 JKCIIEpUMEHTANIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COCJTMHEHUN»
48 I'eneTnueckas cBsi3b MEXKy KJaccaMHu bubnuorexa [JOK
HEOPraHUYECKUX COETMHEHUIN https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O0o0IIeHre U CHCTeMaTH3alns 3HaHUH httos://m.edsoo.ru/00ad9ch?
50 KonTtponbnas pabora Ne3 no teme "OcHOBHbIE bubnuoreka [IOK
KJIACChl HEOPTraHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKU KIIACCU(PUKATUU
51 XUMUYECKUX dJIeMeHTOB. [loHsTHE O Tpynmax bubmorexa [IOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
[lepuoauueckuii 3akon u [lepuoanueckas BuGmrorexa LOK
52 cucTeMa XMMU4YecKux 3jeMeHToB /. U.
https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Tepuop1, TPy, MOATPYIIIHI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnunoreka [JOK
N3oTormbl https://m.edsoo.ru/00ada342
CTpoeHue IEeKTPOHHBIX 00010YeK aTOMOB
55 aneMeHToB Ilepuonnueckoit cucremst /1. U. bubmnorexa [IOK
https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 110 bubnuoreka [JOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

ero noJioxkeHuto B Ilepuoauueckoii cucreme
. 1. MenneneeBa

https://m.edsoo.ru/00ada824

3navenue [leproanueckoro 3aKoHa ass

bubmmoreka [{OK

57 a3BUTHS HAYKH U npakTtuku. J1. W. 1
i/[eHz[eJIeeB f y‘-IéHIIjlf/'I, Heﬂarl(:)[r ¥ TPKIaHUH hitps:/m.edsoo.rL/00adadbe
58 DNEeKTPOOTPUIIATEILHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 Horhas Ximireckas cosisb L https:// m.edsocl)_.[ ru/00adac34
60 KoBasneHTHas moIsipHAst XHMUYECKas CBSI3b 1 bubmmorexa [JOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJisipHasi XMMUYECKas CBSI3b 1 bubmmorexa [JOK
https://m.edsoo.ru/00adaab9
bubnuoreka [IOK
62 (TeneHb oKHCICHHS L https:// m.edso;I ru/00adae28
63 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 bubamorera LOK
https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64 OKHCIIUTENN U BOCCTAHOBUTEIH 1 httos//m.e dsogru 100adb076
65 [IpomexxyTounas arrectanus. Mtorosas 1 bubnuoreka [JOK
KOHTpOJIbHAs paboTa. https://m.edso0.ru/00adb486
66 PezepBHblit ypok. O0oO1LIEHNE U 1 bubnuoreka [IOK
cUCTEMAaTU3alys 3HAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0001IEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0oO1IEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA
O. C. T'abpuensn, U. I'. Octpoymos, 1. B. AkcénoBa «Meroauieckoe

nocobue misa yuurens. XUMMUS 8 knace, AO «IIpocsemnienue»

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET

bu6mnorexa IIOK

http://school-collection.edu.ru

http://fcior.edu.ru

http://www.chemnet.ru

http://him.1september.ru

http://school-sector.relarn.ru/nsm/

http://him-school.ru



