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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Na€T MPENCTaBICHUE O IENAX, OOIel CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHUH, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peaMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOW JEATEIBHOCTH OOYYalolIerocs II0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH IS CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroIIuXcs;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNW XUMHHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX TpeaMeToB: «OKpYyKaIUi MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUU TO3HABATEIBHBIX YMEHHUHN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LIENIH, KAK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAHUSI LEHHOCTM XUMUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJIbHEHUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponbs XuMun B KU3HU YeJIOBEKAa. XUMUA B CHCTEME HayK. Tena u BemecTBa. Pu3snyeckre CBOMCTBA
BEIIECTB. ArperaTHoe cocTosiHuE BemiecTB. [lonsaTre o MeTogax no3Hanus B XuMuH. YncTtelie BemecTBa u cmecu. CocoOsbl
pa3aeieHust CMeceil.

ATOMBI U MOJIEKYJIBl. XUMUYECKHE IeMEHTBI. CHMBOJIBI XUMHUYECKHUX AJIEMEHTOB. [IpOCThIE U CIIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYCHHE.

Xumuueckas ¢Qopmyna. BaJeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEILECTB.
OTtHocuTenbHass aromMHas Macca. OTHOCHUTENbHAs MOJIEKYJsipHass Mmacca. MaccoBast J0Jisi XMMHUYECKOTO JJIEMEHTa B
COEJIMHEHNUHU.

KonunuectBo BemectBa. Monbs. MoisipHas Macca. B3anMoOCBs3b KOJIMYECTBA, MAacChl M YUCJIA CTPYKTYPHBIX €IWHHIL
BellecTBa. Pacuétel mo ¢popmysiaMm XUMUYECKUX COCTUHEHUM.

duznyeckre U XUMHYECKHUE SIBICHHUS. XUMHUUYECKas peakuusi U €€ MpU3HAaKU. 3aKOH COXPAaHEHHUsS] MacChl BEILECTB.
Xumnueckue ypaBHeHus. Kiaccudukanus XuMUYeCcKUX peakuuid (COeIMHEHUs, pa3ioKeHusl, 3aMeLeHus1, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XUMUYECKOH MOCY/I0H, IpaBuiIaMu paboThl B 1ab0opaToOpun U mpruéMamu o0palieHus ¢ J1abopaTopHbIM
o0opy/loBaHMEM, H3YYE€HHE M oOmHucaHue (U3NUYECKUX CBONCTB OOpa3llOB HEOPTraHUYECKUX BEIECTB, HAOJIOACHUE
¢u3nueckux (MJIaBIIEHUE BOCKA, TasHUE JIbJla, PACTUPAHME caxapa B CTYyNKE, KUIEHUWE W KOHJEHCALHs BOJAbI) U
XUMHUYECKUX (TOpEHHUE CBEYH, MPOKAJTUBAHUE METHOW MPOBOJIOKHU, B3aMMOJICUCTBHE MeJla C KHCJIOTOH) SIBICHH,
HaOJII0JIEHUE U OMHCAaHUE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuil (pa3iokeHHe caxapa, B3auMOJCHCTBUE CEPHOIl
KHUCIIOTBI C XJIOpUAOM Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3anMoIelCTBHE Kelie3a ¢ paCTBOPOM
comu meau (), um3yueHume cnocoOOB pa3jesieHus CMecei: ¢ MOMOIIbI0 MarHuTta, (UIBTPOBAaHHUE, BBITAPUBAHUE,
JUCTUIIALMS, XpomaTorpadusi, MPOBEACHUE OUYMCTKH TOBAapEHHOW COJM, HAONIOJEHHE M ONHMCaHUE pPEe3yJIbTaTOB
IIPOBENICHHUSI OIbITA, HJUTFOCTPUPYIOLIErO 3aKOH COXPAaHEHUSI MACChI, CO3/IaHUE MOJEINIEH MOJIEKYJI (IIApOCTEPIKHEBBIX ).

BaxHellline npeacTraBuTe M HEOPraHUYECKHUX BeLIEeCTB



Bo3nyx — cmeck rasoB. CoctaB Bo3ayxa. Kucinopon — snemeHT u npoctoe BemecTBo. HaxoxaeHue Kuciopoaa B
npupojsie, (U3NYECKUe M XUMHUYECKHe cBoMcTBa (peakuuu ropenus). Oxcupabl. [lpumenenue kucnopoga. CrocoObl
NOJIYYEHHS] KMCIOPOoJa B J1ab0paTOpuu U MpOMBIIUIEHHOCTH. KpyroBopot kuciopona B npupozae. O30H — amuioTpornHast
MOAU(UKALINS KUCIOPOIA.

TernoBolt 3P (heKT XUMUYECKON peaklnH, TEPMOXUMUYECKUE YpPAaBHEHMS, JK30- U IHAOTEPMHUYECKUE PEaAKIUU.
TomnuBo: yroib u MeTaH. 3arpsi3HeHHE BO3AyXa, YCHIIEHHE TApHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CIOA.

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxaenne Boopoaa B npupoje, pusndeckre 1 XuMUIECKHe CBONUCTBA,
IpUMEHEHHUE, crocoObl nonydeHus. Kucnotel u conu.

Monsipablii 00bEM ra3oB. Pacuérel 1o XUMHYECKUM YpaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Bojga kak pactBopurernb. PacTBopsl. HachllieHHBIE M HEHACBILIEHHBIE PACTBOPBI.
PacTtBopumMocCTh BeliecTB B Boje. MaccoBasi J0JIsI BEIIECTBA B PACTBOPE. XUMHYECKHE CBOMCTBA BOJIbI. OcHOBaHMs. Pomb
pacTBOPOB B MPUPOJIE U B KU3HU 4YesioBeKa. KpyroBopoT Boabl B mpupojie. 3arps3HeHUEe NPUPOAHBIX BojA. OxpaHa H
OUYMCTKA PUPOJIHBIX BOX.

Knaccudukanus Heoprannueckux coenuHeHuil. Oxcuapl. Knaccudukanus okcuaos: coneodpasyroiue (OCHOBHBIE,
KHCIIOTHBIE, aM@oTepHble) u HecoseoOpasyromue. HomeHnknarypa okcuaoB. dusmyeckue M XHMHUYECKHE CBOWCTBA
okcuoB. [lonyueHne okcuao0B.

OcHoBanusi. Knaccudukanuss ocHOBaHUMN: IMIENIOYM W HEPACTBOPUMBbIE OCHOBaHUA. HomeHKiaTypa OCHOBaHMIA.
du3nyecKkrne U XMMUYECKHE CBOMCTBA OCHOBaHUU. [loiryyeHrne ocCHOBaHUM.

Kucnotel. Knaccudukarus kucnor. Homenknarypa kucioT. Ousnueckue M XMMUYECKHE CBOWCTBA KHCIOT. Psin
aktuBHOoCcTH MeTaiuioB H. H. bekerosa. [lonyuenune kucnor.

Conu. Homenknarypa coneil. @u3ndeckue 1 XuMHA4decKue cBorcTBa conel. [lomyuenue coneit.

['eHeTnyecKas CBA3b MEXKAY KJIACCAMU HEOPTaHUYECKNUX COECIMHEHUN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OTpeeNICHUE COJePKaHUs KUCIOPOaa B BO3AyXe, MTOJIydeHHe, COOUpaHue, paclio3HaBaHUE U U3yUeHUE
CBOMCTB KHCIJIOpOJa, HaOJI0IeHHE B3aMMOJACIHCTBHUS BEILIECTB C KUCIOPOJIOM U YCIIOBUS BOSHUKHOBEHMS M MPEKPALECHUS
ropeHusi (moxapa), O3HAKOMJICHME C 0Opa3llaMyd OKCHJIOB M OINHMCaHUE HUX CBOWCTB, IIOJyd€HHE, COOMpaHHE,
pacrio3HaBaHHME U WM3Y4Y€HHE CBOWCTB BOJOpOJa (ropeHue), B3auMozeicTere Bojgopoaa ¢ okcuaom menu (Il) (Bo3moxkuo



WCITOJIh30BAaHNE BUICOMATEPHAJIOB), HAOIOICHHE 00Pa3IlOB BEMIECTB KOJTUIECTBOM | MOJIb, HCCIEAOBAaHIE 0COOCHHOCTEH
pPacTBOPEHUS BEIIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, NMPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MACCOBOW JIOJIEH
pPacTBOPEHHOIO BEIECTBAa, B3aUMOJEHCTBHE BOJbI C METaJUlaMH (HaTpUEM M KajbliKeM) (BO3MOXKHO HCHOJIb30BAaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBAHUE OOPA310B HEOPTaHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHHE W3MEHEHUS
OKpPAaCK{ MHIMKATOPOB B pacTBOpaxX KUCIOT U IIeJIouel, n3yueHue B3aumoenctsus okcuaa meau (1) ¢ pactsopom cepHoi
KHMCJIOTBI, KHCJIOT C METAJUIAMU, PEAKINN HEUTPAIU3AIUH, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 N0 TeMe « BaKHEHIIINE KIIACChl HEOPTaHUYECKUX
COCAMHECHUI.

Ilepunonnuecknii 3akoH u Ilepuognueckas cucrema xummiyeckux ieMeHToB JI. U. MenaeneeBa. CtpoeHue
aToMOB. XUMHYeCKas CBsA3b. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBbie MOMBITKU KJIaCCU(DUKALIMN XUMUYECKUX AJIeMEHTOB. [IoHsITHE O rpynmnax CXOHBIX JIEMEHTOB (ILIETOYHBIC U
IIEJI0YHO3EMEIBHBIE METAILIbI, TAJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT amM(OTepHbIE OKCUABI U
TUAPOKCHUIBI.

[Tepnonuuecknii 3axoH. [lepuoanueckas cucrema xumuieckux 3neMenToB . 1. Menneneesa. Koporkonepuoanas u
nuHHoTniepuoaHas Gopmel [lepuoanueckoit cucteMbl xumuueckux snemeHToB J[. M. Menneneesa. Ilepuonabl u rpynmsl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPHUOIA U TPYIIIBI JJIEMEHTA.

Crpoenne aTtomoB. CoctaB aroMHbIX siaep. M3otombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX O0O0JIOYEK aTOMOB
nepBeix 20 xumuueckux sjaeMeHTOB Ilepumoamyeckoit cucrtembl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI paJauyca aTOMOB XHWMHYECKUX DJIEMEHTOB, METAUIMYECKUX U HEMETAUIMYECKUX
CBOMCTB MO TpynmaM U rnepuoam.

3nauenue Ilepuoanueckoro 3akoHa u llepronnueckoil cCUCTEMbl XMMHYECKHUX BJIEMEHTOB JJIS PAa3BUTHUS HAyKH U
npaktuku. [{. 1. MenaeneeB — yu€HbIi U IPaKIaHUH.

Xumuyeckass cBsizb. KoBajeHTHas (MOJISIpHAsT W HEMOJIAPHAs)) CBSI3b. JIEKTPOOTPUIATEIBHOCTh XUMHUYECKHUX
aneMeHTOB. IOHHAs CBA3b.

Crenenb okuciieHus. OKHCIUTEIBLHO--BOCCTAHOBUTEIbHBIC peakuuu. lIporecchl OKHCIEHHST U BOCCTAHOBJICHHS.
OKUCAUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumeHm:

U3y4eHHe 00pa3lioB BEIECTB METAUIOB M HEMETAIIJIOB, B3aUMOJICHCTBUE THIPOKCH 1A IMHKA C PACTBOPAMHU KHUCIIOT U
HIeJIouei, MPOBEACHUE OIBITOB, WJUTIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX peakluil (TopeHue,
peaKIMK Pas3IoKeHUs, COSTUHEHU).

Mescnpeomemmnbnie ceasu

Peannsanuys MeXIpeIMETHBIX CBS3€U MPU U3YYEHHHM XMMHU B 8 KJIACCE OCYLIECTBIIETCS YE€pPE3 UCIOJIb30BAHUE KAK
OOIUX ECTECTBEHHO--HAYYHBIX TIOHSATHUW, TaK W TOHATHN, SIBJSIIONIAXCS CHUCTEMHBIMU [UJISI OTACIBHBIX IIPEIMETOB
€CTECTBEHHO--HAayYHOTO IUKIIA.

OO011e ecTecCTBeHHO--HAyYHbIE TIOHSTH: HAyYHbIN (akT, TUIIOTE3a, TEOPHSs, 3aKOH, aHAJIN3, CHHTE3, Kilaccu(uKanus,
NEPUOANYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

duszuka: MaTepus, aToM, JJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJ, HM30TOMbBI, PaAHMOAKTUBHOCTH, MOJEKYJa,
AIIEKTPUYECKHUI 3apsl, BEIIECTBO, TEIO, 00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, Ta3, (PM3MUECKUE BEIHMUMHBI, €IMHULIBI
U3MEpEHMs], KOCMOC, IIJIaHEThI, 3BE3/1bl, CONHIIE.

buonorus: dorocunres, apixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOJIBI, MOJE3HBIE HCKOMAEMblE, TOIUIMBO, BOJHBIC
peCypCHlI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBLHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOrPAMMBbI OCHOBHOTO OOIIET0 0Opa30BaHUsS TOCTUTAIOTCS B XOJ€ 00y4YeHUs
XUMUU B E€IUHCTBE y4E€OHONW M BOCHUTATENBHOW JIEATEIBHOCTH B COOTBETCTBHHM C TPAIUIIMOHHBIMU POCCHUHUCKUMU
COIIMOKYJBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMH, TPUHATHIMA B OOIIECTBE MpaBWIAMU W HOpPMaMu
MOBEACHUS U CIIOCOOCTBYIOT IPOLIECCaM CaMOIO3HAHHUS, CAMOPA3BUTHS U COIUATM3ALMN O0YHYarOITUXCSL.

JInyHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMON MO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALIMI U PACIIUPEHUE OIBITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTHU:

1) maTpMoOTHYECKOTr0 BOCTIMTAHUS



LEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJEAMIO, IIOHUMAHUS
3HAYCHHUs] XMMHUYECKON HAyKH B JKU3HHM COBPEMEHHOI'O OOIIECTBAa, CIIOCOOHOCTH BIAACTh JOCTOBEPHON MH(pOpMaluen o
NEPENOBBIX JOCTHKEHUAX U OTKPBITUSAX MUPOBOM U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00
YCTPOMCTBE MUpa U OOLIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

IPEICTABICHUS O COUUAIBHBIX HOPMaX M IpaBUiIaX MEKIMYHOCTHBIX OTHOLIEHUI B KOJUIEKTUBE, KOMMYHUKATHBHOM
KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOH, Y4eOHO-UCCIEI0BATEICKON, TBOPUECKOW U JPYTUX BHUJAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOW JAESITEIbHOCTH NPHU BBINOJHEHUM Y4YeOHBIX, I103HABaTENbHBIX 3aad,
BBIMIOJJHEHUM XHMHUYECKUX HKCIEPUMEHTOB, CO3JAHMU YYEOHBIX MPOEKTOB, CTPEMJICHHMsSI K B3aWMOIOHHMAHUIO H
B3aMMOIIOMOUIM B IPOLECCE ITOW YYEOHOM NEATENbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE MOBEJEHUE U MOCTYNKH CBOUX
TOBApHILEH C MO3ULMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHMSI MOCIEACTBUI MOCTYIIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKHE MPEICTABICHUS O BEIIECTBE M XWMHUYECKOW PpEaKIUH, COOTBETCTBYIOIIHME COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU M COCTABJISIIOLIME OCHOBY JUIS ITOHUMAHUS CYIIHOCTH HAyYHOM KapTUHBI MHUPA, IPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3AMMOCBSI3SIX YEJIOBEKA C MPUPOJHOM CPEloM, O POJiM XUMHUHU B
MTO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO03HABATEJIbHbIE MOTHBbI, HAPABJICHHBIE HA MOJTYYEHUE HOBBIX 3HAHUN MO XMMHUH, HEOOXOAUMBIE ISl OOBSICHEHUS
HAOJIIOAeMBIX TPOIECCOB U SIBICHWUH, MO3HABATEIHHOW, MH(OPMAIIMOHHOW M YUTATEIbCKOW KYJIbTYpbI, B TOM YHCIIE
HaBBIKOB CAMOCTOSTEIbHOW pabOThl C YYEOHBIMU TEKCTaMM, CIPABOYHOW JUTEPATypOW, AOCTYNHBIMH TEXHUYECKHUMHU
cpelcTBaMU MH(POPMALIMOHHBIX TEXHOJOTU;

UHTEpEC K OOY4YeHHI0O M TO3HAHUIO, JF0O03HATENBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K €aMOOOpa30BaHMIO,
IPOEKTHOM M HCCIEeN0BaTENbCKONW NEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBIIEHHOCTH M YpPOBHS OOy4YeHHs B
JTaJIbHEUIIIEM;

4) ¢popMUPOBaHUS KYJIbTYPHI 3/I0POBb:

OCO3HAHWE LEHHOCTH *U3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/J0POBBIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3
YKU3HHU, OCO3HAHHUE MOCIEACTBUN W HENPUATHE BPEIHBIX MPUBBIYEK (YHOTPEOJCHHS AIKOTOJs, HAPKOTHUKOB, KypeHUs),



HEOOXOIMMOCTH COOJIOICHUST TIPAaBHJI O€30MACHOCTH MPHU OOPAIIEHUH C XUMUYECKUMH BEIIECTBaMU B OBITY U peanbHON
KU3HU;

5) Tpy10BOTr0 BOCIMTAHHUS:

UHTEPEC K NPAKTHUECKOMY H3Y4YEHMIO MPOPECCU M TpyAa pa3iMyHOrO pojia, YBaAKEHUE K TPyLy U pe3yjbTaTam
TPYAOBON JESATEIBHOCTH, B TOM YHMCJIE HAa OCHOBE NPHUMEHEHHUS IPEIMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBIA BBIOOD
UHIMBHUIYAIbHON TPAaeKTOPHH MPOAOJDKEHUST 00pa30BaHusl ¢ YYETOM JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpodecCHOHaIbHONU JESITENbHOCTH U Pa3BUTHSA HEOOXOIMMBIX
YMEHHM, TOTOBHOCTb a/IalITUPOBATHCA B MPO(HECCUOHATIBHOM Cpeie;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHUYECKU LIe1eco00pa3HOe OTHOLIEHUE K MIPUPOJIE KaK UCTOYHHUKY >KU3HHU Ha 3eMJle, OCHOBE €€ CyIlleCTBOBaHUS,
NOHMMAaHUE I1IEHHOCTH 3J0pPOBOro M 0e30macHOro oOpa3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MYECKOMY M TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOACHUS MpPaBWI O€30MaCHOTO MOBEACHUS MpU
paboTe C BELeCTBaMU, a TAK)KE B CUTYaLlUsAX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

CHIOCOOHOCTH TNPUMEHSTh 3HAHUS, MOJy4yaeMble IpPU M3YyYECHUM XHUMHUH, A DPELIEHUs 3a]ad, CBA3aHHBIX C
OKpYXalolleld MPUPOJHON Cpeloil, A TMOBBIIIEHUS YPOBHS 3KOJOIMYECKOW KYJIbTYpbl, OCO3HaHUS IJI00AIBHOTO
XapakTepa HKOJOTMYECKUX MPOOJEM U MyTeW MX PELIeHUs MOCPEICTBOM METOIOB XMMHUH, SKOJOTHYECKOTO MBILICHHUS,
YMEHHSI pyKOBOJICTBOBATHCSI UM B ITI03HABATEIBHOW, KOMMYHUKATUBHOW U COLMAJIBHOW MTPAKTHKE.

METANIPEIMETHBIE PE3YJIBTATDBI

B cocraBe mMeTanpenMeTHBIX pe3ylbTaToOB BBIJCIAIOT 3HAYUMbIE 1711 (POPMHUPOBAHUS MUPOBO33PEHUS OOIICHAYUHbIE
NOHATHUS (3aKOH, TEOPUs], IPHUHIIMII, TUIIOTE3a, (PAKT, CUCTEMA, TIPOLIECC, IKCIIEPUMEHT U JIPYTO€. ), KOTOPbIE UCTIONb3YIOTCA
B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX W MO3BOJIAIOT HAa OCHOBE 3HAHUW M3 3THUX MPEAMETOB (POPMHUPOBATH
IOpEJCTaBICHUE O LEJOCTHOM HAay4yHOM KapTHHE MHpa, U YyHHUBEpCajbHble YyueOHbIe AecTBUs (IIO3HABATENIbHBIE,
KOMMYHHMKATHBHbIC, PETYJIATUBHbBIE), KOTOpbIE 00ECIeYnuBalOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIHHOMY
IUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TEIbHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

Bba3oBble Jornueckue aeiicTBUA:



YMEHUS UCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUS NIPU OCBOCHUU 3HAHUMW: PACKPBIBATH CMBICT XUMHYECKUX
MOHATUM (BBIACISITH UX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JPYTMMHU MOHSITHUSIMH), HCIOJIb30BATh
MOHATHUS TSI OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBJICHWM, BHIOMpPATh OCHOBAHUS W KPUTEPUU IS KIIACCH(UKAINA
XUMHUYECKUX BEIIECTB W XUMHUUYECKUX PEaKIUMA, yCTaHaBJIMBATh IMPUUYMHHO-CICJICTBEHHBIC CBS3U MEXIYy OOBEKTaMHU
WU3Y4YeHUs, CTPOUTH JIOTHYECKHE pacCyXkJeHus (MHIYKTUBHBIC, IEAyKTUBHBIC, IO aHAJIOTHUU), JeJaThb BBIBOJBI H
3aKJIFOUCHUS;

YMEHHE MPUMEHSThH B MPOLIECCE MO3HAHUS MOHATUS (IPEIMETHBIC U METANPEAMETHBIE), CUMBOJINYECKHUE (3HAKOBBIE)
MOJICJIH, HUCTIOJIb3yeMble B XUMHH, IPEOOPA30BBIBATh IITUPOKO MPUMEHSEMbIE B XUMHUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ JJIEMEHTa), XUMHUUecKas ¢GopMmylsia U ypaBHEHHE XHMHYECKOM peaKkIud — MPH PEIICHUH
y4eOHO-IT03HABATEIIBHBIX 33/1a4, C YIETOM ITUX MOJICIIBHBIX MPEJCTABIICHUHN BBISBIISATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC
MPU3HAKA U3YyYa€MbIX OOBEKTOB — XMMUUYECKUX BEHIECTB U XMMHUYECKUX DPEaKIIMil, BBISBIATH OOIIUME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIE CBSI3U U MMPOTUBOPEYUHS B U3YUAEMBIX MPOLIECCAX U SABJIECHUSX.

ba3oBble uccienoBarebCKue JelicTBHA.

YMEHHUE UCTIOJIb30BATh MOCTABICHHBIC BOIIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHMS, A TAKKE B KAYECTBE OCHOBBI JIJIA
dbopMUpOBaHUSI TUIIOTE3BI TTO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE ONbITa MO IJIAHUPOBAHUIO, OPTaHU3allMM U TMPOBEICHUI0 YYECHUYECKUX HKCIIEPUMEHTOB, YMEHUE
HaOJII0/1aTh 32 XOJIOM IMPOIECCa, CAMOCTOSITEIbHO MPOTrHO3UPOBATH €T0 PE3YIbTaT, (GOPMYIUPOBATH 00OOIIEHUS U BHIBOIBI
10 pe3yJIbTaTaM MPOBEAEHHOTO OIBITa, UCCISAOBAHMUS, COCTABIISITH OTUET O IIPOJICIAaHHON padoTe.

Pabora c nunopmanueii:

YMEHUE BBIOMPATH, AHATU3UPOBATH U UHTEPIPETUPOBATH MHPOPMAITUIO PA3TUYHBIX BUJIOB U (POPM MPE/ICTABICHUS,
MOJy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (HAy4HO-TIOMYJISipHAs JHUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIC
nocodwus, pecypchl IHTepHeTa), KpUTHUECKH OIEHUBATh TPOTHBOPEUYHMBYIO U HEJIOCTOBEPHYIO HH(MOPMAITHIO;

yMEHUE TPUMEHSATh Pa3IUYHbIe METOABl U 3alpPOChl MPU TMOUCKE W OTOOpe WMH(OpPMAIMKM W COOTBETCTBYIOIIMX
JTAHHBIX, HEOOXOAMMBIX ISl BBITIOJHEHHUSI YI€OHBIX M TTO3HABATEIBHBIX 3aa4 OMPEACIEHHOTO TUIIA, TPUOOPETEHUE OTBITA
B 00JIaCTM HCIOJB30BaHUA HWH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJbTYPOH aKTHBHOTO
WCIIOJIB30BaHUs PA3JIMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTHUMAIbHYIO (GOpMYy TpeACTaBICHUS



uH(GOPMaIIUY U WUTIOCTPUPOBATH PelllaeMble 3a7aul HECIOXKHBIMUA CXEMaMHU, TuarpaMMaMi, APyruMu (GopMamMu rpapuku
1 UX KOMOUHAIUSIMHU;

YMEHHE UCIOIB30BaTh U aHAIM3UPOBATh B IpOIECCe YUeOHOW M MCCIIeI0BATENbCKON NEeATEeIbHOCTH HH(POPMAIIHIO O
BJIMSTHUM NTPOMBIIJIEHHOCTH, CEJICKOT0 X035IMCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPY>KAIOILEl IPUPOIHOM Cpebl.

KoMMyHnKaTHBHBIC YHHBepPcaJIbHbIe YueOHbIe 1eHCTBHUSA:

yMEHHs 3a7aBaTh BOMPOCHI (B XO/€ [uanora u (Win) JUCKyCCHM) MO CYIIECTBY 00CYyK1aeMOil TeMbl, POPMYITHUPOBATH
CBOM MPEJJIOKEHNS OTHOCUTENIBHO BBINOJHEHUS TPEIIOKEHHON 3a/1a4U;

YMEHUS NPEACTABIATH MTOJYYEHHBIE PE3YNIbTAThl IO3HABATEIBHON EATEIBHOCTH B YCTHBIX U IMCBMEHHBIX TEKCTAX;
JieNIaTh TPE3EHTALUI0 PE3YJbTAaTOB BBIIOJHEHUS XMMHUYECKOIO HKCIEpPUMEHTa (J1abopaTOpPHOIrO OMbITa, J1a00paTOpHOI
paboThI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

YMEHUSI Y4YEOHOro COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM I103HABATEIIbBHOM M HCCIEN0BATEIbCKOU
NEATEIIbHOCTH TIPU PELICHUM BO3HUKAIOIIMX MPOOJEM Ha OCHOBE Y4u€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS MO3UIIUM
(oOcyxneHus, 0OMEH MHEHUSIMHU, «MO3IOBbI€ IITYPMbD», KOOPJUHALIMSI COBMECTHBIX JIEUCTBUMN, ONpEAEIEHUE KPUTEPUEB
10 OIICHKE Ka4eCcTBa BBIIIOJHEHHOW paOOThI U IpYTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHUE CAMOCTOSITEJIbHO ONPENENsATh LETU ACSTENbHOCTH, MIAHUPOBATh, OCYIIECTBISITh, KOHTPOIUPOBATh U INPHU
HEO0OXOMMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTD, BEIOUpATh Hanbosiee 3pGEeKTUBHBIE CIOCOOBI pEIICHNs YYEOHBIX U
IIO3HABATEJIBHBIX 3a/1a4, CaAMOCTOSATEIBHO COCTaBIATH WJIM KOPPEKTUPOBATh MPEJIOKEHHBIN AJITOPUTM JACUCTBUN NpHU
BBITMIOJIHEHUH 3a/1aHUM C YYETOM IMOJIyUYEHHUsI HOBBIX 3HAHUHN 00 M3yuyaeMbIX 00BEKTax — BEIIECTBAX U peaklUsiX, OHEHUBATh
COOTBETCTBHE TOJIYYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE HCIOJIb30BaTh W AHAJIM3UPOBATH KOHTEKCTHI,
npeajiaraeMble B YCIOBUM 3aJaHUM.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pE3yJIbTaTOB IO OCBOEHUIO O003aTENBHOIO COAEPIKAHMS, YCTAaHOBJIEHHOTO JaHHOM
dbenepanbHOl pabodeil MpOrpaMMoid, BBIJCISIIOT: OCBOSCHHBIC OOYYaIOMIUMHCS HAy4YHbIE 3HAHHS, YMEHHS M CIOCOOBI
NEUCTBUM, cieliMpUuUecKre JIJIsl MPeAMETHON 00IacTh «XUMUs», BUIbI AESTEIHHOCTU MO MOJYyYEHUIO HOBOTO 3HAHUS, €r0
MHTEpHpETalnn, TPeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYaIUsX.



K konIty 00y4enus B 8 kiiacce npeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH
y 00y4arommxcs yMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX TTOHSITUNA: aTOM, MOJIEKYJIa, XUMUYECKUH JIEMEHT, TPOCTOE BEIIECTRO,
CJIIOKHO€ BEIEeCTBO, CMECh (OJHOpOAHAs ¥ HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTEIbHAs AaTOMHAas U
MOJIEKYJISIpHAsI Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAsl Macca, MaccoBas J0Jsl XUMHUYECKOTO AJIEMEHTA B
COCIMHEHUHU, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAHHUE, COJb, 3JEKTPOOTPUIATEILHOCTh, CTEIEHb
OKHCIICHUS, XUMUYECKasi peakius, KiIacCUPUKAIUs peakluil: peakiuu COCIUHEHMS, PEaKIUU Pa3JI0KEHHUS,
peaKkiMy 3aMelIeHHs], peakliui OOMEHa, dK30- M SHIOTEPMUUYECKUE PEAKIUH, TEIUIOBOM 3(pdeKT peakiuu, spo
aToMa, PJICKTPOHHBIN CJIOW aTromMa, aTOMHAas OpOUTallb, PAINYC aTOMa, XUMUYECKAsl CBSI3b, MOJISPHAS U HETIOJISIpHAs
KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KAaTHOH, aHWOH, PAacTBOp, MaccoBas JOJs BellecTBa (MPOICHTHAs
KOHLIEHTpAaIMs) B pacTBOPE;

WUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHSATUUW M MPUMEHSTh STU TOHSATUS TPU OMUCAHUU
BEILIECTB U UX NPEBPAIICHUN;

UCITI0JIb30BaTh XUMHYECKYIO0 CUMBOJIMKY JIJIsi COCTaBJICHUS (hOpMYIT BEIIECTB U YPaBHEHUNM XUMUYECKUX PEAKIUH;
OMPENEATh BAJCHTHOCTh ATOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHMSX, CTEIECHb OKHUCJIEHHUS DJIEMEHTOB B
OMHAPHBIX COCTUHEHUSX, MPUHAJIC)KHOCTh BEUIECTB K ONMPEAEIEHHOMY KJIAcCy COEIUHEHHUMN 1o GopMysaM, BUA
XUMHUUYECKOU CBSA3M (KOBAJICHTHAsI U MOHHAS) B HEOPTaHUYECKUX COCTUHCHUSX;

packpsiBath cMbIcH [leprnoanueckoro 3akona Jl. . MenaeneeBa: 1eMOHCTpUPOBATh TOHUMAHUE MIEPUOIAYECKOMN
3aBUCHUMOCTH CBOMCTB XUMHYECKMX 3JJIEMEHTOB OT HX IMOJokeHusi B Ilepuogmyeckoid cucrteme, 3aKOHOB
COXpaHEHHS MaCChl BEILIECTB, MOCTOSTHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHUSsI, 3aKOHA ABOTaJpo;
OMUCHIBATh U XapaKTepHu30BaTh TabIuuHyI0 Gopmy [leproanyueckoil CUCTEMbI XUMUYECKUX JIEMEHTOB: pa3inyaTh
MOHATHUS «TJ1aBHas noArpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)», maneie u 0oJblve TIEPUOIBI,
COOTHOCHUTH 0003HAUYEHUSI, KOTOphIe nMetoTcs B Tabnuie «[lepuoanueckas cuctema xumudeckux snemeHnTos J[. 1.
MeHieneeBay ¢ YMCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa,
00111e€ YMCIIO DJICKTPOHOB U PACTIPEICIICHUE UX T10 AJIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKHUE peakiuu (Mo YHUCIy U
COCTaBY YYaCTBYIOIIHMX B PEAKIIMH BEIIECTB, IO TETUIOBOMY 3P hEKTy);



XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEpIKIas
OMMCaHUE MPUMEPAMU MOJICKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT MX KAYECTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTECKAHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IUUYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJI0 XUMHUYECKOTO
3JIEMEHTa 1Mo (GopMyJie COeTUHEHHs, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKON pEeaKIuu;

MPUMEHSTh OCHOBHBIE OIEpAllMi MBICIUTEIBLHON NIEATeIbHOCTH — aHalIM3 M CHUHTE3, CpaBHEHHE, 0000IleHHE,
CUCTEMATHU3AIINIO, KJIACCU(PUKAIIMIO, BBISIBICHUE NMPUUYUHHO--CICACTBEHHBIX CBSI3€M — IS U3y4YEHUs CBOMCTB
BEIIECTB U XUMHUYECKUX PEAKIUH, ECTECTBEHHO-HAy4YHbIE METOJbl TMO3HaHUS — HaOJo/IeHue, H3MEpPEHUE,
MOJICTUPOBAHUE, SIKCIIEPUMEHT (peaIbHBbIN 1 MBICIICHHBIN ),

CJIEIOBaTh IpaBUiaM MOJb30BAHMS XMMUYECKOW MOCYJ0M U Ja00paTOPHBIM O00OpPYAOBAHUEM, a TAKXKE MpaBUIIaM
oOpalieHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C HHCTPYKIMSIMHU IO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB TIO TOJYYEHUIO W COOMPAHUIO Ta3000pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOAA), MPUTOTOBJICHHUIO
pacTBOPOB C ONPEACIEHHON MACCOBOM JOJIEN pACTBOPEHHOTO BEILIECTBA, INIAHUPOBATH U MPOBOJIUTH XUMUYECKHE
HKCIIEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB ILEJIOYEH M KHUCIOT C TOMOIIbI0 HMHIUKATOPOB (JaKMYyC,
(beHondTanenH, METUIOPAHK U IpyTHUE).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubmmnoreka HOK

' 00 okcHugax https://m.eds00.ru/7f41837¢c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' U COMAX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHMAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmunoreka IIOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnunoreka LIOK

3.1 7
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBA3b. Bu6 LIOK
HOIHOTEKA
2 - 1
3 Oxucamnrensio 8 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubnunorexa LIOK
u 1
TOTO o pasaeity > https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa HIOK
p P https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
ITPOI'PAMME
INIOYPOYHOE IIVIAHUPOBAHUE
8 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuM B 5KU3HU 1 bu6mmoreka [IOK
geJioBeKa. Tejra U BelmecTsa https://m.edsoo.ru/ff0d210c
2 ITonsatue o MeTOogax MO3HAHUSA B XUMHU 1 bu6mmoreka [JOK
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[Tpaktuyeckas padora Ne 1 «IIpaBuna
paboThl B 1a00OpaTOPUU U IPUEMBI

https://m.edsoo.ru/ff0d227e

bubmuoreka [JOK

3
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 Yuctele BemecTBa 1 cMecH. CriocoObl bubmuoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «Paznenenue cmecelt (Ha mpumepe bubmmorexa [JOK

A N puMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBapEHHOW COJIN)»
6 ATOMBI U MOJICKYJIBI bubmorexa LHOK
Y https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHUE AIIEMEHTHI. 3HAKU bubmuorexa [JOK
(CUMBOJIB) XUMUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIC BEIIECTBA bubmorexa HOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmmorexa [JOK

YIp ye https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuueckas popmyna. BaireHTHOCT Bubmmorexa LIOK

pMyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX DJIEMEHTOB

11 OTHOCHUTENbHAs aTOMHAs Macca. bubnuotexa [JOK
OTtHocuTeNnbHASE MOJIEKYJIIPHASI Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10715 XUMAYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c

13 KomuuectBo BemectBa. Moib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230

14 dOu3ndecKkue U XUMUYCCKHE SBIICHUS. bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

XuMHueckas peakuus

https://m.edsoo.ru/ff0d37fa

[Ipu3Haku U ycioBUs IPOTEKAHUS bubnnoreka [HOK
15 .
XMMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnmoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrancnenus Komm4ecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMHUYECKUX bubmmorexa [JOK
HHeeTBa o yp https://m.edsoo.ru/ff0d5708
peakuui
Krnaccudukanus XuMHYECKAX peaKIui
18 (coe I/IHq;HI/IﬂH a3JI0KECHUS e bubmorexa LOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBbIii-
19 sHnuKiIoneauct. O600IeHNE 1 bubmorexa LHOK
H AT, HUI https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsl 3HAHUH
20 KonTponbnas paborta Nel mo teme bubnuorexa [JOK
«BemiecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
Boznyx — cmecsk ra3zos. Cocrtas
21 Bo3ayxa. Kuciopon — diieMeHT U bubmmorexa LHOK
yxa. p https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCII0po/ia (peakliuyi OKUCIIEHUS Bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOslI MoTy4eHus KHCI0poia B
23 naboparopun iqn OMBII_HJ'ICHI;{;::TI/I bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoaa
TernoBoi 3(pPEeKT XUMUYECKOU
b bu6mmoreka [IOK
24 peaxkuuu, MOHATUE O

TCPMOXUMHUYCCKOM YPABHCHHHU, 5K30- U

https://m.edsoo.ru/ff0d4790
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OHAOTCPMHUYCCKUX PCAKIUAX

TommuBo (HedTh, yroib U METaH).

25 3arpsi3HEHUE BO3]1yXa, CIIOCOOBI €TI0 bubmorexa HOK
p xS, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLCHUS
[IpakTrueckas padota Ne 3 o Teme
26 «Tomyyenne u coOupaHue KUCIOPOaa bubmorexa [JOK
yi N p poa, https://m.edsoo.ru/ff0d4ae2
M3y4YEeHHUE €r0 CBOHCTBY
97 Bomopon — anemeHT u nmpocToe bubmuoreka [JOK
BeliecTBO. HaxoxkaeHnue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI mostydeHus BOAOPOIa B bubnnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas pabota Ne 4 o Teme
31 «l?lon €HHUe U Ic)061/1 aHue BojOpojaa bubmorexa HOK
yi . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
32 MounsipHblii 00BEM ra3oB. 3aKOH bubnnorexka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncinenus o0b€Ma, KOJIUYECTBA
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucnenust 00bEMOB ra30B 110
34 ABHCHMIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
P . beakh N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH T'a30B
35 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK

BOJIBI

https://m.edsoo.ru/ff0d587a
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CocraB ocHoBauuii. [Tonsarue 00

bubmuoreka [JOK

36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHnbie
37 u HiHaCLlpeHHHE aCTBOPBI MLL:lCCOBaSI bubmorexa LHOK
B PACTBOPEL. https://m.eds00.ru/ff0d5h40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTrueckas padorta Ne 5 mo reme
«IIpuroroBiieHre pacTBOPOB C bubnunoreka [HOK
38 . . .
ONpeAcIEHHON MacCOBOU JT0IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas pabota No2 mo teme bubnuorexa [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupel: cocTaB, KIacCUPUKALINS, bu6mmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIaccu(UKaIIHs, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHYECKHE CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIaTypa,
46 CHOCOéBII) Hji)n )GHI/ISI XI/IMI/I‘-IZ(IZKI/IC bubmorexa HOK
N i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
47 [TpakTrueckas padota Ne 6. Pemenue bubnmuotexa [JOK
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AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUUYECKHUX
COCTUHEHUN )

https://m.edsoo.ru/00ad9b7c

48 I'enernueckas cBsI3bp MEKy KilacCaMu bubnunoreka [HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01IeHre U cHCTeMaTU3alus 3HAHUN
- a https://m.edso0.ru/00ad9ch2
KontponbHas padota Ne3 no teme
50 "OCHOBHBIC KJIaCChl HEOPTAHUUECKUX bubmmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[IepBbie NOMBITKY KIaCCH(PUKAITUT
51 XUMHUYECKUX 37IeMeHTOB. [lonsTre o bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
IpyMax CXOIHBIX 3JICMCHTOB
[leproanueckuii 3aK0H U
52 [leproanyeckas cucteMa XUMUYECKUX bubamorexa LOK
prol https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 [Tepuospl, rpynibl, HOATPYIIIBI bubmorexa HOK
PHOZEL, TPYHIBL TOMPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuoteka [JOK
anep. Uzoronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
. bubmuorexa [JOK
55 aToMoB 35ieMeHTOB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Mennaeneena
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTa TI0 €0 MOJIO0KEHUIO B bubnmnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
57 3nauenue llepnonnueckoro 3akoHa s bub6nuorexa [IOK



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

pa3BuTus Hayku U npaktuku. . 1. https://m.edsoo.ru/00ada96e
MenaeneeB — y4€HbIN, IEAror u
rpaxaaHuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnunoreka [HOK
XUMHYECKHX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Hormast xiirecias cosb 1 https://m.edsogru/OOadac34
60 KoBanentHas nossipHas XuMuueckas 1 bubnnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenosipHAs XUMUYECKas 1 bubnuorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 CTenenb okucCHHS 1 https://m.edsogru/OOadae28
63 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnuoteka [JOK
64 OxucauTEN ¥ BOCCTAHOBUTEITU 1 httos://m.e dsogru 100adb076
65 KonTponbnas padota Ne4 no teme 1 bubnnorexka [JOK
«CtpoeHue aroma. XUMUYECKasI CBSI3bY https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. OGo011eHNE U 1 bubnuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011eHNE U 1 bubmmoreka [IOK
cucTeMaTu3anus 3HaHUN https://m.edsoo.ru/00ad9ch2
68 PesepBHblitl ypok. O600611eH1E 1 1 bubmuorexa [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METOANUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



