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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMHUM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS
COCTaBliecHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBarenbHON IPOTrPaMMBbl OCHOBHOT'O oO1ero oOpazoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
MpOTrpaMMbl BOCIIMTAHUS U C YYETOM KOHUEMIMM MPENOJaBaHUS y4E€OHOTO
npeamera «XuMHUS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma mo xumMuu Aa€T MPEACTABJICHHUE O IIENAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHUS OOYYAIONIUXCS CPEICTBAMH Y4EOHOIO
MpeAMeTa,  YCTAaHABIMBAET  O0s3aTeIbHOE  MPEAMETHOE  COJEp)KaHHE,
MpeAyCMaTpUBaET PACHpPEIEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
pazzienaM M TeMaM MPOrpaMMbl MO XUMHH, OINPEETSAET KOJIUYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHUS]I XUMHHM C YU4E€TOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSA3€H, JIOTMKM Y4yeOHOro TMpollecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYarommxcsi, ONpenesseT BO3MOXKHOCTU MpeaMeTa s
peanu3anuu TpedOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs, a TaKke TpeOOBaHUI
K pe3yjbTaTaM OOY4YeHMs] XMMHUHM Ha YpPOBHE IeJied M3ydeHUs MpeameTra U
OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATEJIbHOU NEATEIIBHOCTH O0ydYarolerocs mo
OCBOEHUIO yU4e€OHOI0 COJIepP KaHUA.

3HaHWE XUMUU CIY>KUT OCHOBOU JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
00y4aromierocs, ero NpeICTaBIeHui 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTParOT (HOpMUpPYEMBbIE XUMUEH MPEACTaBICHUS O B3aUMOIMPEBPAIICHUSIX
SHEPruu U 00 SBOJIIOIUHU BEIIECTB B MPHUPOJIC, O MYTAX PEIICHUS TII00aTbHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHS UEJIOBEUYECTBA — CHIPHEBOW, YHEPTETHUECKOM,
MUIIEBOIN M KOJIOTUYECKON 0€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET pealu3allii  BO3MOXKHOCTEM IS CaMOpPa3BUTHUS U
dbopMupoBaHUS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (PyHKIHOHAIBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HABBIKOB HX CAMOCTOSITEIbHOW y4eOHOH J1eATeNbHOCTH,



AKCIIEPUMEHTANBHBIX W HCCIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM JKU3HM, TaK U B POHECCUOHATBLHON ACSITENbHOCTH;

3HAKOMUT CO CINEeNM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBAET OCHOBBI
LEJOCTHOTO B3MJIsiAa HA €OUHCTBO MNPHUPOAbI M  YEJIOBEKA, SBISAETCA
OTBETCTBEHHBIM 3TalloM B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOI IPaMOTHOCTH
00yyJarommxcs;

croco0CTBYET (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS! K €CTECTBEHHO-
HAay4YHbIM 3HAHUSIM, K TIPUPOAE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJd B
AKOJIOTHYECKOE 00pa3oBaHre 00ydarouuXcsl.

JlanHble HampaBiieHUs1 B 00yYeHUH XUMHH 00€CeunBaroTCs creuu(uKoit
colepKaHusl y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCA NEeAarorudyecku
aJIalITUPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha ONpEACIEHHOM 3Tare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOI'O 00IE€ro 0Opa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHME OOYYaIOIIMMHCS CHCTEMBbI IMEPBOHAYAJIBHBIX IOHATUNA XUMUH,
OCHOB HEOPTraHWYECKON XMMHUU U HEKOTOPBIX OTAEIBbHBIX 3HAYUMBIX MMOHSATUN
OpraHU4eCKON XUMUU.

CrpyKTypa comepxaHusi IporpaMMBbl 10 XMMHHM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO Moaxoaa K €€ uzydeHuto. CopeprxaHue CKIaJbIBACTCA U3 CUCTEMBI
MOHATUH O XMMHYECKOM DJIIEMEHTE M BEUIECTBE W CHUCTEMbl MMOHSATUH O
XUMHUECKON peakuud. OOe 3T CHCTEMBbl CTPYKTYPHO OpraHM30BaHbl IO
OPUHLIMIY IOCJIEI0BAaTEIbHOIO Pa3BUTUS 3HAHMM HAa OCHOBE TEOPETUYECKUX
IPEICTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MeHneneeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YUYEHUS O CTPOEHUH aTOMa U XUMUYECKOM CBA3H;

— TMpPEACTaBICHUN 00 DSIEKTPOJUTUYECKONW JMCCOLMALUUA BEUIECTB B
pacTBOpax.

Teopernyeckue 3HAHUS pacCMaTPUBAIOTCA HAa OCHOBE ASMIIMPUYECKU
MOJIyUEHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEJOBATEIBHO OT
OTHOTO YPOBHA K JpyroMy, BBIIOJHSAS (QYHKIUM OOBSICHEHUS U
IPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS W BO3MOXXHOCTEH MPAKTHUYECKOTO
NPUMEHEHUS U TIOJyYECHHS U3y4YaeMbIX BEIIECTB.

OcBoeHnne mporpaMMmbl 1O XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEJICTABICHUSI O XMMHUYECKOM COCTABIAIOIIENM HAYYHOW KApTUHBI MHUpPa B
JIOTHUKE €€ CUCTEMHOW MPUPO/Ibl, HIEHHOCTHOTO OTHOUIEHHUS! K HAYYHOMY 3HAHUIO
Y METOJIaM IO3HaHUs B Hayke. M3yueHrne XumMuu nporucxXoauT ¢ IPUBJICYEHUEM



3HaHUWA M3 paHee HW3YYEHHBIX YYeOHBIX MpeamMeToB: «OKpyX aroumii Mupy,
«bunonorus. 5-7 knacce» u «®Pusuka. 7 Kmace».

[Ipy wu3yyeHMHM XUMHUU MPOUCXOJUT (POPMUpPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  HAyKM Kak o0JacTH  COBPEMEHHOIO0  €CTECTBO3HAHUS,
MPAKTUYECKON JEATEeIbHOCTH YEJIOBeKa M KaK OJHOTO0 U3 KOMIIOHEHTOB
MHUPOBOM KyJBTYpHl. 3afada y4eOHOTO MpeaAMeTa COCTOMT B (POPMHUPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHUM — BaKHEHIIMX (PAKTOB, MOHSATUHN, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUH, JOCTYINHBIX O0O0O0OIIEHUII MHUPOBO33PEHUYECKOTO
XapakTepa, si3blKa HayKd, B MPUOOIICHUN K HAYYHBIM METOJIaM MO3HAHUS MpHU
M3YYCHUH BEIIECTB M XUMHUYECKHX pPEaKiuii, B (HOpMHpOBAaHUH U Pa3BUTUHU
MO3HABATENBHBIX YMEHUM M WX NPUMEHEHHUH B Y4eOHO-TIO3HABATEIbHON WU
y4eOHO-UCCIIEIOBATENCKON JIEATEIbHOCTH, OCBOCHUHU IpaBWil OE€30MacHOTO
oOpallleHus C BEIIECTBAMU B IOBCEITHEBHOM JKU3HHU.

[Ipy u3ydyeHHMM XMMHUHM Ha YpPOBHE OCHOBHOIO OOHIEro oOpa30BaHUS
BaXHOE 3HAYEHHUE MPUOOPENTN TaKUe eI, KakK:

— (¢opMupoBaHHE HHTEIUICKTYalIbHO pPAa3BUTOW JMYHOCTH, TOTOBOW K
caM000pa30BaHuUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHIATHIO PEIIECHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;

— HampaBlIEHHOCTh OOydYeHHs Ha CHCTEeMAaTU4YECKOE MPHUOOIICHHE
oOy4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEIbHON JIESITEIbHOCTH, HAYYHBIM
METOoJaM MO3HaHMs, (POPMHUPYIOIIMM MOTHBALUIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

—  of0ecrieyeHHE  YCJIOBHH,  CIOCOOCTBYIOIIMX  IPHOOPETEHHIO
OOy4JarolMMHUCSL ~ OMbITa  PAa3HOOOpPA3HON  AESITENHPHOCTH, TO3HAHUS U
CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIIMI), MMEIOIINX
YHHUBEpCaJIbHOE 3HaYCHHE JUIsl PA3JIMYHbIX BUJOB J1€ATEIbHOCTH;

— (QopMupoBanue o0meH (QYHKIIMOHATBHON M €CTeCTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UYHCJE€ YMEHHH OOBSICHATH W OIICHUBATH SIBIICHUS
OKpY>KaroIIer0 MHpa, UCTIONb3YSl 3HAHUS W OIBIT, MOTYYCHHBIC TIPH H3yUYEeHUU
XUMHH, TPUMEHATh WX TPHU PEIICHUH TpoOJieM B TMOBCEIHEBHON XHU3HU U
TPYZOBOU EATEIILHOCTH;

— (¢opMupoBaHUe Yy OOy4arolUXcs TyMAaHUCTUYECKUX OTHOIIEHU,
NOHUMAaHUsI TEHHOCTH XWMUYECKUX 3HAHWHA JUISI BBIPAOOTKH JKOJOTHYECKH
11eJ1ecO000pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IENSIX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIe MPUPOAHON CPEIbl;

— pa3BUTHE MOTHBAIMK K O0YYEHHIO, CIOCOOHOCTEN K CAaMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEUETIOBEUECKUX [EHHOCTEH,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Tpoduias ¢  HANPaBICHHOCTH
JanbHENIIEero 00y4eHus.

OOGmiee yuca0 4YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMHUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/bHbIE XUMUYECKUE TIOHATHS

[Ipeamet xumun. Poiab XuMHM B )KU3HU YeIOBEKAa. XUMHUSI B CUCTEME HayK.
Tena m BemecTBa. du3nyeckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BemectB. [loHsATHE 0 METOAX NMO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMECei.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CIOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHOcCUTENBHASE MOJIEKYJIIpHAs Macca. MaccoBast 10JIsl XMMHUYECKOTO 3JI€MEHTA
B COC/IMHCHHH.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca. BzauMocBssb
KOJIMYECTBA, MAcCChl M YMCIA CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacu€rbl Mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

@uznueckue M XUMHUYECKHE SBJICHHMS. XUMHUYECKas peakuus Hu e€
OPU3HAKU. 3aKOH COXPAaHEHWS MAacChl BELIECTB. XHMHYECKUE YpPaBHEHMS.
Knaccudukanus XuMuyeckux peakuuii (COeIMHEHUs, Pa3IoKEeHHs, 3aMEIICHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBuiamMu padboThl B Jaboparopuu
U npuéMamMu oOpalieHus C JabopaTOpHBIM O00OPYIOBaHHWEM, HU3YYCHHUE H
onucaHue (PU3NYECKUX CBOWCTB OOpa3llOB HEOPTraHWYECKHUX BEIECTB,
HaOmoieHne pusznueckux (MJIaBJIeHUE BOCKA, TAsSHUE JIbJa, paCTUPAHUE caxapa
B CTYyNKE, KUIIEHHWE M KOHJEHCALMS BOJbI) U XUMHUYECKHX (TOpEHHE CBEYH,
MpPOKAJIMBAaHUE MEJAHOM MPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHCJIOTOM)
ABJICHUM, HAOJIO/IEHHEe M ONHMCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasyiokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPHUIOM
Oapus, paznoxenue ruapokcuaa meau (II) nmpu HarpeBanum, B3auMopeicTBue
xenesa ¢ pactBopom conu meau (1), uzyuenue crmocoO0B pa3aeneHus: cMecei: ¢
MOMOINbID ~ MarHura,  (GUIBTPOBAHHWE,  BHIIAPUBAHWE,  JTUCTUJUISAINS,
xpoMarorpadusi, MpPOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOIIOJEHUE U
OMKMCAaHWE PE3yJIbTaTOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXPaHEHUs MacChl, CO3/IaHNE MOJEIIEN MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).

BaxHeilmue npeacTaBuTe I HEOPraHUYECKHX BELeCTB



Bo3nyx — cmecsh razos. CoctaB Bo3ayxa. Kucnopoa — 3nemMeHT U npocroe
BemecTBO. HaxokaeHue kucimopona B MpUpPOAE, GU3NYECKUE U XUMUYECKUE
cBoiictBa (peakuun ropenus). Oxcuapl. [Ipumenenue kuciopoaa. CrocoOsbl
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpUd W MPOMBINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMHUYECKO peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- U DHJIOTEPMUYECKHE pEaKIUU. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
BO3/lyXa, yCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxokaeHue Boaopola B
npupoae, (U3MYECKUe W XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
noxydeHus. Kuciorsl u conu.

Mousipablit 00BEM ra3oB. Pacu€Thl 10 XUMUYECKUM YpaBHEHUSIM.

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpsl.
HacelleHHbIE M1 HEHACBIIEHHBIE PACTBOPHI. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass 101 BEHIECTBA B pACTBOpe. XHWMHYECKHE CBOWCTBA BOJBL.
OcHoBanus. Ponb pacTBOPOB B MPUPOAE M B KU3HU 4enoBeKa. Kpyrosopor
BOJBI B IPUPOJIE. 3arpsi3HEHNE NMPUPOIHBIX BoA. OXpaHa M OYMCTKA IPUPOIHBIX
BOJI.

Knaccudukanus Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCUJIOB:  coJjieoOpasyromue (OCHOBHbIC, KHUCIOTHBIE, aM(OTEepHbIE) U
HecosneoOpasyromue. Homenknarypa okcugoB. dusmueckue U XUMHUYECKUE
cBoMCTBA OKCHOB. [losTydeHrEe OKCUIOB.

OcHoBanus. Krnaccudukanuss ocHOBaHM: HIENTOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHui. PU3NYECKHE U XMMHUUYECKHE CBOMCTBA
ocHoBaHuU. [loyueHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousznueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimmioB H. H. bekerosa.
[Tonmy4yeHue KUCIoT.

Comu. Howmenknarypa comneil. Pu3MUEeCKME€ W XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OINpENEIICHUE COAEpKaHUs KHCIOpOoJAa B  BO3AYXE,
NOJIyYeHHe, COOMpaHHe, pacrno3HABaHWE W HU3YYEHUE CBOICTB KHUCIOpPOAA,
HaOJIIOJICHUE  B3aUMOJEHCTBUS  BELIECTB C KUCJIOPOJOM U  YCIIOBUSA
BO3HMKHOBEHUS W TMIpEKpalleHus TopeHus (moxkapa), O3HaKOMJIEHHE C
oOpa3naMi OKCHJIOB U ONHUCAaHHE HX CBOMCTB, IOJy4YeHHUE, COOHMpaHue,
pacno3HaBaHWe M M3Yy4YE€HHE CBOMCTB BOJopoAa (TOpeHHe), B3auMOACHCTBUE



BoJIopoia ¢ okcusioM Meau (11) (Bo3MOKHO UCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOMoZeHUEe O00pa3lOB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBAaHUE
OCOOEHHOCTEW pacTBOpEHUs BEHIECTB C Ppa3IUYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOM HOJIEW PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBHE BOJBI C MeETaulaMu (HaTpUEM U KaJIbLIEM)
(BO3MOXHO MCIIOJIb30BAaHUE BHUAECOMATEPUAJIOB), HCCIENOBaHHE 00pa3loB
HEOPTraHWYECKUX BEIECTB PA3JIMYHBIX KJIAcCOB, HAOJIOJCHHE W3MEHECHHUS
OKpacKM HWHJIMKAaTOpPOB B pAacTBOpax KHCIOT M IIEJIOYEH, U3YUYEHHE
B3aumojiericTBus okcuaa meau (ll) ¢ pacTBopoM cepHOM KUCIOTHI, KHCIOT C
METAJUIAMH, PEAKIUM HEUTPATIU3ALUH, [TOTyYEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITCCHEHHE OJHOTO MeTaula JpPyTMM M3 pacTBOpa COJH, PELICHHE
AKCIIEPUMEHTAJIBHBIX 3aJa4 0 Teme «BaxHeWine KiacChl HEOPraHUYECKUX
COCIUHEHUI».

Iepuoanuyeckuii 3akoH u Ilepuoamyeckass cucreMa XUMHYECKHUX
jieMmenToB JI. U. MengeneeBa. CrtpoeHue aromMoB. XUMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
IpYIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W WIEJIOYHO3EMEIBHBIE METALIbI,
raJIor€Hbl, WHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT am(poTepHbIE
OKCHUbI U TUAPOKCHU/IBI.

[Tepunoanueckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONIEPUOAHAS (POPMBI
Ilepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Mengeneesa.
Ileproger u rpynmbl. PU3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
Ieproa v Tpymibl JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBL.
CrtpoeHue AIeKTPOHHBIX 000J109€K aTOMOB MEePBHIX 20 XUMHUUECKUX 3JIEMEHTOB
ITepunoanyeckoit cucrems! 1. 1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYyNIIAM U IIEPUOIaM.

3nauenue Ilepumoamueckoro 3akoHa u Ilepuogmyeckoid CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul pa3BUTUA HAayku U npaktuku. [. 1. Mennenees —
YYEHBIN U TPAXKIAHNH.

Xumunyeckass cBsi3zb. KoBaneHTHast (mosisipHass M HEMOJIAPHAs) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHusa. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKKCIIEHHsI U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3lioB BEMIECTB METAJJIOB M HEMETAJIOB, B3aUMOJICUCTBUE
TUJPOKCHUAA IIMHKA C PAacTBOPaAaMHU KHUCIOT M IIEIOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMI
(ropeHue, peakiuu pa3noKeHus, COCUHEHHUS ).

Mesxcnpeomemmnunie ceasu

Peanuzanysi MeXNpeIMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHUHU B 8 KJlacce
OCYILIECTBIISIETCA Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUM, TAaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC TMOHSTHS: Hay4yHbId (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KiIaccuUKaIsi, IepUOIUIHOCTD,
HaOII0/IeHHE, SKCIIEPUMEHT, MOJISJIUPOBaHNE, U3MEPEHNE, MOJIENb, SIBJICHUE.

®dusuka: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHU]I,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJEKTPUUYECKUM 3aps]l, BEIIECTBO,
Ten0, 00bEM, arperaTHOe COCTOSTHUE BEIIECTBa, a3, (U3MYECKUE BEIIMYWHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpPaNbl, TOPHbIE TOPOJIbI,
MOJIE3HBIEC UCKOTIaeMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKasl peaKkuus

[lepnoanueckuii 3akoH. [lepuoanueckasi cucTeMa XUMAYECKUX AJIEMEHTOB
. . MenaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMUUYECKUX DJJEMEHTOB TNEPBbIX TPEX NEPUOMOB, Kalvs, KaJlblHUs U UX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1eMEHTOB B [lepuommyeckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BelIecTBa: BUbI XUMHUECKON CBSI3U. THUIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCHUMOCTb CBOKMCTB BEILIECTBA OT TUINA KPUCTALUIMYECKON PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJlaccaM
HEOPTaHUYECKUX COCAMHEHUM, TeHeTUUECKasl CBsI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO pa3IuYHbIM MHpHU3HAKaM (110
YUCITy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
10 M3MEHCHMIO CTEMEeHEW OKHCICHUS XUMHUYECKUX DJIEMEHTOB, IO
00paTUMOCTH, MO YYACTHIO Karaiu3aropa). OK30- U SHIOTEPMUYECKHE
pEaAKIMH, TEPMOXUMHUYECKUE YPABHEHUS.



[TonsiTue o ckopocTn xuMuyeckor peakuuu. [lonsarrne 06 0oOpaTUMBIX U
HEOOpaTUMBIX XMMHYECKMX peakuusx. [loHATHE O TOMOIreHHBIX U
reTeporeHHslx peakuusax. [loHarne o karamuse. IloHATHE O XUMHUYECKOM
paBHOBecHH. DakTOpbl, BIMAIOIIME HA CKOPOCTh XMUMHYECKOM pPEaKIHH U
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTETPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHOW  peakuuu.  CocraBiieHMEe  ypaBHEHMM
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUNA C HCIOJIB30BAHUEM METOAA
AJIEKTPOHHOIO OaJiaHca.

Teopus  SJIEKTPOIUTHYECKOW  JHCCOLMALIMH. DNEKTPOJIUTHL U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBL. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pPa3IMYHBIMM BUJAMHU XUMHUYECKOU CBs3U. CreneHp aucconuanuu. CUIbHbIE U
CcJ1a0bl€ ANEKTPOJINTHL.

Peakuuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEaKUHd HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHblE MOHHbIE YypaBHEHHs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEd B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconuanyu. KauecTtBeHHbIe peakiny Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJENISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX
BEILIECTB — METAJVIOB U HeMeTa/uioB (rpadura U anMasza), CIOKHBIX BEIIECTB
(x7Jopuma HaTpus), HCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH
peakuuu  OT  BO3ACHCTBUS  pa3aU4HbIX  (DAKTOPOB,  HCCIIEJOBaHHE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEIECTB, IpoIecca JUCCOLMALMMU KHUCIOT,
niesioyeit u cosieit (BO3MOXKHO MCIOIB30BAHUE BUAECO MAaTEPUAIIOB), TPOBEACHHUE
OMbBITOB, WUTFOCTPUPYIOUIUX NPU3HAKH MPOTEKAHUS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peakuuu pa3oKeHus, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C IOMOIIbI0O KAaYECTBEHHBIX PEAKIMH Ha HOHBI,
pelIeHre 3KCepUMEHTANbHBIX 3a7a4.

Hemeranbl u MX coeIMHEHUA

OOmass xapakTepucTtuka ragoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHMHUYECKHME CBOWCTBA HA MPUMEPE XJopa
(B3aMMOJENCTBHE C METaJJIaMU, HEMETaUIaMM, IIEJI0YaMHu). XJIOPOBOIOPO.
ConsiHast KUCIOTa, XUMHUYECKUE CBOMCTBA, NMOTy4YeHUE, MpUMeHeHue. JleiicTBre
XJIOpa U XJIOPOBOJIOPOJA HA OPraHW3M 4YEJNOBeKa. BakHEWIne XJIOpHuabl U UX
HAXOXKJCHUE B IPUPOJIE.



Obmass  xapakrtepuctuka ds1eMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHN OKHUCIeHHs. CTpoeHue U (PUu3nYecKue
CBOMCTBa TPOCTHIX BEHIECTB — KHUCIOPOJAa M Cephl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO,
CTpoeHHe, (U3MUECKHEe U XUMHUYECKHe CBOMCTBAa. OKCHABI Cepbl Kak
MPEICTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa, (QU3WYECKUE U
XUMUYECKUE CBOMCTBa (0OIIME Kak MpeJICTaBUTENs Klacca KHUCIOT U
cnenupuyueckre). XMMUYECKUE PEAKIUH, JIekKaIIHe B OCHOBE MPOMBIIIIEHHOTO
croco0a Moixy4deHusi cepHoil KUcIOThl. [Ipumenenue cepHoit kuciaorsl. Coiu
CEpPHOM KHUCIIOThI, KAUECTBEHHAsl peakuus Ha cyib(ar-uoH. Haxoxaenue cepbl
1 €€ COCIMHEHUU B MPUPOJE. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl
COEIMHEHUSIMH CEepbl (KUCIOTHBIE TOKIH, 3arps3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €ro NMpeA0TBPAILEHUS.

O6mas xapakTepucThka 3eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCICHHsS. A30T, pacupoCTpaHEHUE B
npupoje, Gpuznyeckue U XuMuYeckue cBoiictea. KpyroBopot azora B nmpupoze.
AMMHaK, ero puU3nYecKue U XUMUUECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, WX (UBUYECKHE U XUMHUYECKHE CBOMCTBA, IpPUMEHEHUE.
KauecTtBeHHas peakuusi Ha MOHBI aMMOHHUSI. A30THAsl KUCJIOTa, €€ MOJIyYEHHE,
dbu3uyeckre W XUMHYECKHE CBOMCTBA (0OIIME Kak MpeACTaBUTENs Kjacca
KUCIIOT ¥ crnenuduieckue). Vcnonp3oBaHnue HUTPATOB U COJIeH aMMOHHUS B
KayeCTBE MUHEPAJIbHBIX YJO0OpeHHid. XUMHUECKOe 3arpsi3HEHUE OKpY’Karolen
Cpelbl COEUHEHUSIMU a30Ta (KUCIOTHBIE JT0XK]IU, 3arpsi3HEHUE BO3yXa, TOUBbI
u BogoémoB). Docdop, amnorponHsie Moaudukanuu dochopa, puznueckue u
xumuueckue cBoictBa. Oxcua  Qochopa (V) u  docdopnas kuciora,
du3nueckre U XMMUYECKUE CBOMCTBA, nonydeHue. Mcnonb3oBanue dhocdaros B
KaueCTBE MUHEPAJILHBIX yI0OPEHHI.

O6mass  xapakrtepuctuka oanemMeHToB |IVA-rpynnsl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUA. YTJIEpOH, aIOTPOIHbIE
MOJAU(UKALUU, PACTIPOCTPAHEHHE B MPUPOAE, (PU3NYECKHE U XUMHUYECKHE
cBoiictBa. AzncopOuusi. KpyroBopot yriaepoaa B npupoae. Okcuasl yriepona,
ux (U3NUECKHEe W XUMUYECKHE CBOWCTBA, JEHCTBUE HA YKUBBIE OPTaHU3MBEI,
NOJIyYCHHE U MPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUIOM
yrinepoaa (IV), rumoresa rio0albHOTO MOTEIUICHHS KIUMaTa, MapHUKOBBIN
addekr. YrompHas Kuciaora U €€ ColM, X (PU3HYECKUE M XHUMHYCCKHE
CBONCTBa, MOJyYeHHWE W NMpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Vcnonbs3oBanue kapOOHATOB B OBITYy, MEIUIIMHE, MMPOMBIILICHHOCTH U
CEJILCKOM XO3SIUCTBE.



[lepBoHavyasibHble TOHATUS OO0 OpPraHUYECKHUX BEIIECTBAX KaK O
COCIMHEHUSX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJICH, 3TaHOJ, TJIUUEPHH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHHUKH  YIIEBOAOPOIOB  (yroib,
PUPOJIHBIN Ta3, HePTh), MPOIYKTH UX MepepaboTKu (OCH3MH), UX POJIb B OBITY
U TPOMBINUICHHOCTH. [IoHSTHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKUPaX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHHCTBO
OpraHUYEeCKUX U HEOPTaHUUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMUYECKHUE CBOMCTBA, MOJYyUYECHHUE U
npumeHenue. CoenuHeHus kpemMHusi B mpupoze. OOume npeacraBieHus 00
okcuie kpeMuus (1V) u kxpemaueBoi kucnore. CUIUKATHI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIIIUICHHOCTH. BakHeI1e cCTpouTeIbHbIe MaTepUAlIbl: KEpaMuKa,
CTEKJIO, LIEMEHT, OETOH, kene300eToH. [Ipo0iaembl 6e30macHOro NCNOIb30BaHUs
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUue O0O0pa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOMN
KHCJIOTBI, TPOBEICHNE KAYECTBEHHBIX PEAKLIM Ha XJIOPUA-UOHBI U HAOII0IeHNE
PU3HAKOB MX MPOTEKAHUS, OMBITHI, OTPaXKAIOIIKE (PU3NUECKHE U XUMUYECKUE
CBOWCTBa TaJOr€HOB M WX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOOpasliamu XJOpUJ0B (TaJlOre€HUIO0B),
O3HAaKOMJIEHME C oOpa3lamMud cepbl U €€ COECOUHEHUSMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPHANIOB), HAOIIOIEHWE mpolecca OOyTrIUBaHUS
caxapa moJ JACHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHUCIOTHI, TPOBEIACHUE
KAUueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOMI0JIeHHe Mpu3HaKa eé
MIPOTEKaHUsl, 03HAKOMIICHHE C (PU3NYECKUMH CBOMCTBaMHM a30Ta, (pochopa u ux
COCIMHEHMI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasiamu
a30THBIX B (POoCHOPHBIX yIOOpPEHUH, MOJydeHHne, COONpaHue, paclio3HaBaHHUE U
U3y4YeHUE CBOICTB aMMMaka, MPOBEJCHUE KAueCTBEHHBIX pPEaKIUi Ha HOH
aMmmoHusi U (docdaT-uOH W U3YYEHHUE TMPU3ZHAKOB HUX IMPOTEKAHMUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJB30BaHUE BHUJECOMATEPUATIOB), H3YyUYECHHE MOJEIEH KPHUCTANIMYECKUX
peméTok anmMasza, rpaduta, GQymiepeHa, O3HAKOMJICHHE C MPOIECCOM
a7copOIMM pACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IpOTHBOrasa, MoJy4YyeHue, cCOOMpaHHe, paclo3HaBaHUE M H3YYEHUE CBOWCTB
VIJIEKUCIIOTO Ta3a, MPOBEJACHHWE KAYeCTBEHHBIX peakluid Ha KapOOHAT U
CUJIMKAT-UOHbl W H3YyYCHUE NPU3HAKOB HX IMPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEW CUJIMKATHOM MPOMBIILICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/a4 1o TeMe «BaxkHeline HeMeTamIbl U UX COeTUHEHUS.



MeTaJuibl M X COCIMHEHUSA

OOmrast xapakTEepPUCTHKAa XHMHYECKHUX JJIEMEHTOB — METAUIOB Ha
OCHOBaHHH UX NOJIOXKEHHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
. . MenneneeBa u ctpoeHusi aToMoB. CTpoeHue MeTamuioB. Metauinieckas
CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKAsI PeIIETKA. DIEKTPOXUMUYECKUMN Psifl
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl mnomydeHus: MmeTtawioB. [loHATHE O KOPpPO3UMM METAJLIOB,
OCHOBHBIE€ CIOCOOBI 3alIUThl WX OT Koppo3uu. CruiaBel (CTajb, YYTYH,
JTIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{emoynpie  MeTtamwipl: nosnoxkeHne B llepuogmueckoin  cucreme
xuMu4eckux 3neMeHToB /. 1. MenaeneeBa, CTpo€HHE UX aTOMOB, HAXOXKJICHUE
B mpupoje. Pusznyueckue W XMMHUYECKHE CBOWCTBa (HAa MpUMepe HATpUsi M
kanus). OKcuabl W TUAPOKCHIBI HATpus W Kanud. [IpuMeHeHHe IeToYHbIX
METAJIOB U UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KalbLIMK: IIOJIOKCHHE B
Ileppnogmueckorn cucreme xumuuyeckux odnemeHtoB JI. WM. Menneneesa,
CTPOEHHUE HUX ATOMOB, HAXOXJEHUE B Inpupoje. dOusznueckne U XUMHAUYECKUE
CBOMCTBa MarHusi W Kajiblus. BaxxHeimme coequHeHus Kanbliusa (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTpaHEHHS.

AmomuHui: nosiokeHue B llepuonnueckol cucreMe XMMHYECKHX
snemeHToB J[. U. MenneneeBa, CTpoeHHE aTOMa, HAXOXICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtoMUHUS. AMGOTEpHBIE CBOWCTBA
OKCHJA ¥ TUAPOKCHUIA ATFOMUHUSL.

Kenezo: nonoxenne B [lepruoanueckon CUCTEME XUMUYECKUX IJIEMEHTOB
. . Menneneea, CTpoeHHE aTOMa, HAXOXKAEHUE B Npupoae. OPu3ndeckue u
XUMHUUYECKHe CcBoMcCTBa kene3za. Okcuapl, THAPOKCHABl U conu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuueckuii IKCnRepuMeHm

O3HAaKOMJIEHHE ¢ oOpasllaMHd METaJUVIOB M CIUIaBOB, MX (U3UYECKUMHU
CBOMCTBAMHU, H3YYCHHE PE3YJbTATOB KOPPO3UHM METAIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KUCIIOPOIE
(BO3BMOXXHO HCIIOJB30BAaHUE BHJACOMATEPHUATIOB), MPU3HAKOB IPOTCKAHUS
KaueCTBEHHBIX PEAKIIMil HA MOHBI: MArHUs, KaJIbIUs, aIFOMUHUSA, LIMHKA, )KeJe3a
(1) u xenesa (Il), memu (Il), HaOmrOmEeHWE W OMHCAHUE MPOIECCOB
OKpalllMBaHUsSl IUIAMEHUM HWOHAMHM HATpHs, Kaausi MU Kalblus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB), UCCleN0BaHHEe aM(pOTEPHBIX CBOMCTB



TUAPOKCUJIa ATIOMUHUSA U THAPOKCUJIA IIMHKA, PEUICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxHelIme MeTasibl U UX COEAUHECHUSD.

XuMHA 4 OKPYKAKIIas cpeaa

BemecTBa 1 Marepuainbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomnacHoe
WCTIOJB30BaHUE BEIIECTB M XMMUYECKUX peakinil B ObITy. [lepBas momomis nmpu
XUMUYECKUX 0KOTraxX U OTPaBIICHUSIX.

XUMMHUYECKOE 3arpsa3HEHUE OKPYKaoIIel cpebl (mpeaeinbHas JOmyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJIK). Pomp xumMum B penieHuu
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

u3y4yeHue o0pa3loB MaTepuaioB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIE
MaTepHaIbl).

Mexcnpeomemmnunie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYILIECTBIISIETCA 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK W TOHATHH, SBISIONIMXCS CHUCTEMHBIMU JUISI OTHEJIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr'0 IIUKIIA.

OO61re ecTeCTBEHHO-HAYYHBIE TTOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHSs, aHAIW3, CHUHTE3, KiIaccu(uKaiusi, MEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJACIMPOBAHUE, H3MEPEHHE, MOJIEb, SIBJICHUE, MapHUKOBBIN
3 deKT, TEXHOIOTHS, MaTCPHAIHI.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJTYNPOBOJHUKH, JUAJIEKTPUKU, (OTOIIEMEHT, BEIIECTBO, TelO, OOBEM,
arperaTHOE  COCTOSIHME ~ BEIIECTBA, TIa3,  pacTBOp, pPacTBOPUMOCTS,
KpUCTaJUIMUeCKasi pemeéTka, CIUIaBbl, (QU3UYECKUE BEJIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE IMTPOCTPAHCTBO, TIAHETHI, 3BE3b1, COJIHIIE.

buonorus: ¢orocunTes, apixanue, 6uocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yA00peHHsI, MUKPORJIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbLHbIC BEIISCTRA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOIbI,
MOJIE3HBIE UCKOTAEMBbIE, TOTLIMBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUsl JOCTUTAKOTCA B XOA€ OOYYEHHS XMMHH B €IMHCTBE Y4EOHOU U
BOCIIUTATEIBHON  JIEATEIBHOCTH B  COOTBETCTBHUM C  TPAJAUIIMOHHBIMHU
POCCUHCKUMH COLUUOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMAaMH MOBEJICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyJarOIITUXCS.

JIugyHOCTHBIE  pe3yJIbTaThl  OTPAXalOT TOTOBHOCTH  OOYy4YarOIIUXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPHUEHTAlUA |
pacIlIMpEeHne OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

IIECHHOCTHOTO  OTHOUIEHUSI K  OTEUECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY U HAy4YHOMY HACIEIWI0, MOHUMaHUs 3HAYCHUS XUMHUYECKOU
HayK{ B KU3HH COBPEMEHHOI'O OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIDKEHHSIX UM OTKPBITHSIX MHUPOBOM H
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHMUIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBWIaX MEKIMYHOCTHBIX
OTHOLIEHUI B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIENOBATEIBCKOM, TBOPUYECKON W JIPYTUX
BUJIaX JIEATEIIBHOCTH, TOTOBHOCTU K PA3HOOOPa3HOW COBMECTHOM JIEATEIIbHOCTH
MIPU BBIMOJHEHUH YUYE€OHBIX, TO3HABATEIbHBIX 3a/1a4, BBHITOJIHEHUN XUMHYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEeMJIEHUS K
B3aMMOIIOHMMAHWIO W  B3aUMOIIOMOINM B  TpoOIlecce OTOM  yueOHOi
JeATEeIbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBapUILEH ¢ MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUU IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEUIECTBE U XUMHUECKON peaKInu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JIJISI TOHUMAaHUSI CYIIIHOCTH HAYYHOU KapTUHBI MUpPa, TIPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
MIPUPOJHOM CPENIOW, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;



MMO3HABATEIIbHBIC MOTHBBI, HAIPABJICHHBIC HA IMOJYYCHUE HOBBIX 3HAHUU
M0 XWMHUHU, HEOOXOauMbIe IJIsi OOBSCHEHUS HAOIIOAEMBIX MPOLIECCOB U
SABJICHUM, TMMO3HABATEeNbHOM, MH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYpbI, B
TOM YHCII€ HaBBIKOB CaMOCTOATENbHON padOThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JIUTEPATypOH, JOCTYINHBIMH  TEXHUYECKUMH  CPEIACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHHIO W TO3HAHHUIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, MPOEKTHOM U  HCCIEI0BATEIbCKOM
NEeSTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHSI 00yUYEHUS B
JaJIbHEHIIIEM;

4) dpopmMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 37J0POBBIA 00pa3 KU3HU, OCO3HAHUE IOCIEICTBUN U
HETIPUSATHE BPEIHBIX NPHUBBIUEK (YMOTPEOJECHUS aJIKOTOJISI, HApPKOTHKOB,
KypeHHus), HEOOXOAUMOCTH  COOJIIOJIEHHUS MpaBUi  OE30MACHOCTH  MpH
oOpaIeHn ¢ XAMUYECKUMH BEIIECTBAMU B OBITY M peabHOU JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEPEC K MPAKTUYECKOMY HM3YUECHHIO NMpodeccuil U TpyAa pa3IudHOro
poJia, YBaXKEHUE K TPYJly U pe3yJbTaTaM TPYAOBOM JEATEIbHOCTH, B TOM UHCIIE
Ha OCHOBE NMPUMEHEHUS TMPEIMETHBIX 3HAHHWHA MO XUMHU, OCO3HAHHBIA BHIOOD
WHIUBUIYAIbHOH  TPaeKTOPUHM TPOJOJDKEHHS 00pa3oBaHUA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX NHTEPECOB U
nOTpeOHOCTEH, yCremHol MpoPeCCHOHATILHOW JEATCIBHOCTH W Pa3BUTHSA
HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B MPO(ecCHOHATBLHON
cpene;

6) 3K0JIOrNYeCcKOro BOCIIMTAHUS

HKOJIOTMUYECKU 11eJIeCO00pa3HOe OTHOILIEHUE K NMPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIlIeCTBOBaHUS, TOHUMAHUE 1IEHHOCTH 3J0POBOTO
u Oe3omacHoro obpasza »KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LIEHHOCTU COOJIIOICHHUS
mpaBui 0E€301MacHOTO TMOBENCHHUS TPU padoTe C BEIIeCTBAaMH, a TaKXKE B
CUTYaIHSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHHUS, ITOTy4acMbIe P U3YYECHUN XUMUH, IS
pelIeHnsT 3aJad, CBA3AHHBIX C OKPYXAKIIEH MPUPOJHOU CpENou, I
MOBBIIICHUS] YPOBHS JKOJOTHYECKOW KYJIbTYphl, OCO3HAHHUSI TJ00aIbHOTO
XapaKkTepa DJKOJIOTMUECKHX MpoOJeM M MyTed WX PEIIeHUs TOCPEICTBOM
METOJI0B XUMUH, IKOJOTHIECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B MT03HABATEJIbHOM, KOMMYHUKATUBHOW U COIIMAIIbHON MTPaKTHUKE.



METAIIPEJAMETHBIE PE3YJIbTATbBI

B cocraBe MeTanmpeaMeTHBIX PE3yJIbTATOB BBIICISIIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHMPOBO33PEHUsI OOIICHAYYHBIC TOHATHUS (3aKOH, Teopus,
IPUHIIMI, TUMoTe3a, (akT, cucTema, MPOIECC, AKCIEPUMEHT M JpYroe.),
KOTOPBIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MpeIMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHWUH W3 JTUX TMpeaAMEToB  (opMupoBaTh
MPEICTABICHUE O I1IEJIOCTHOM HAay4yHOW KapTUHE MHUpPA, U YHUBEPCAJIbHBIC
ydeOHbIC JIeUCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJSITUBHBIC),
KOTOphIE 0OecneynBaroT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEILHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM AESATEILHOCTH.

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble J1ornyeckue AeMCTBHUA:

YMEHHUS HUCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIILICHUS IIPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMUUYECKUX MOHATUM (BBIACIATh UX XapaKTEepPHbIE
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3h C IPYTUMU MOHSITUSIMHU ), UCIIOJIb30BATh
MOHATHUS )15l OOBICHEHUS OTAEIBHBIX (JAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS
U KPUTCpUM Ui KIacCU(PUKAIUM XHMHYECKHUX BEIIECTB M XHUMHUYECKHX
peakIuii, yCTaHaBIWBAaTh NMPUUYMHHO-CIICJICTBEHHBIC CBSI3M MEXIY OOBEKTaMHU
W3YUYCHHUS, CTPOUTH JIOTUYECKHUE pacCykeHUs (MHIYKTUBHBIC, NETyKTUBHBIE,
10 aHAJIOTHUH ), JIeJIaTh BHIBOJIbI M 3aKJIFOUCHUS;

YMEHHME TPUMEHATh B TMPOLIECCe IO3HAHUS NOHATHUS (TIPEIMETHBIE U
METanpeIMETHBIC), CHUMBOJIMYECCKHE (3HAKOBBIC) MOJCIH, HCIOJIb3yEeMbIC B
XUMHH, TPeoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XUMHHU MOJICIBHBIC
MPEJCTaBICHUS — XUMUYECKUH 3HaK (CUMBOJI 2JIEMEHTA), XuMuueckas popmya
U YpaBHEHUE XUMHUYECKOW PEAKIIUU — MPHU PEIICHUH Y4eOHO-TI03HABATEIHHBIX
3aJa4, C Y4Y€TOM DOTHUX MOJEIbHBIX MPEJACTABICHUM  BBIABIATh U
XapaKTepu30BaTh  CYIIECTBEHHBIE TIPU3HAKU HM3y4aeMbIX OOBEKTOB —
XUMHUYECKUX  BEIIECTB M  XHMHUYECKHUX  pEeaKkIui, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHbIC CBSI3M W NIPOTUBOpPEUUS B
M3y4aeMBbIX IIPOIECCaX U SIBIICHUSX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

YMEHHUE HUCIIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA
MO3HAHMS, a TaKXK€ B Ka4eCTBE OCHOBBI i1 (DOPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OIbITA 1O IJIAHWPOBAHMIO, OPTaHU3AMU M IPOBEICHUIO
VUYCHHYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOJII0JaTh 3a XOJ0M IIpollecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ynbTat, (GOpMyIUpOBaTh 0000IIEHUS



Y BBIBOJIBI [0 pe3yibTaTaM MPOBEAEHHOIO ONBITA, UCCIIEIOBAHUS, COCTABIISATh
OTY€T 0 MpoAeTaHHON padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMpATh, aHAJIM3UPOBAThb U HMHTEPIPETUPOBATH MH(OPMALUIO
pa3aMuYHBIX BUAOB M (GOpPM TMPEACTABICHUS, TMOJy4aeMyl W3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIIpHAsA JUTEpATypa XUMHUYECKOIO COJEpKaHU,
CIpaBOYHbIE TMoOcoOus, pecypchl IHTepHeTa), KpPUTUYECKHM OLIEHUBATh
IPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(POPMALHIO;

YMEHHE PUMEHATH Pa3IM4YHbIE METO/IbI U 3aIPOCHI IIPU MOUCKE U 0TOOpE
nH(GOpPMAILIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX IJIS BBITIOJTHEHUS
y4eOHBIX U MMO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OTIbITA
B 00JIaCTH HCIIOJIb30BAHUS HH(DOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOM AaKTHUBHOTO HCIIOJIb30BAHMSI PA3IUYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIBHYIO (HOpMY MpEACTaBICHUS
MH(pOpMaUMU U WUIIOCTPUPOBATH PELIAEMBbIE 3aa4l HECJIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHE WCIIOJIb30BaTh M aHAJIM3UpPOBaTh B Mpolecce ydyeOHOU u
UCCIIEI0BATEIBCKON JEeSTEIIbHOCTH uH(pOpMaLUIO 0 BIIMSTHUM
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKPYXaroUIEH MPUPOTHON CPEIBI.

KoMMmyHukaTHBHBIE yHUBepcaibHble yueOHbIe 1eiCTBHA:

yMEHHUs 3a7aBaTh BOIPOCHI (B Xoje auanora W (Wiau) IHUCKYCCHH) II0
CyHmIeCTBY 00CyxkaaeMoil Tembl, (HOpMyJIHpPOBaThL CBOU MPEAJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOHN 3a1auH;

YMEHUSl MPEJCTaBIATh MOJYYEHHBbIE PpPE3yJbTaTbl MO3HABATEILHON
NESTeIbHOCTY B YCTHBIX M TNHCbMEHHBIX TEKCTaX; JeJaTh I[PE3EHTaLUI0
pe3yJIbTaTOB  BBIMOJIHEHUS XUMHUYECKOTO 3KCIepUMEHTa (J1abopaToOpHOro
OTIbITA, JTA0OPATOPHON PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IPOEKTA);

YMEHUS y4e€OHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEJIbHOM M HCCIEAOBATEIbCKON  JEATEIbHOCTH TPU  PEIICHUU
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3uuuid  (oOCyxJeHus, OOMEH MHEHHMSIMH, «MO3TOBbIE€  IUTYPMBI»,
KOOpJIMHAIIMA COBMECTHBIX JCHCTBUHM, OINpEIETICHHE KPUTEPUEB IO OLEHKE
KauyecTBa BBINOJIHEHHOM pabOThI U ApyTHUE).

PerysiTuBHbIe YHUBepPCAJbHbIE YUeOHbIe AelicTBUS:

YMEHHUE CAMOCTOSITENBHO ONPEAENSATh UEIN AESATENbHOCTH, INIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJIUPOBATh U IIPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOKO



JesITeNIbHOCTD, BBIOMpATh Hanbosee 3pGeKTUBHBIE CIOCOOBI PEeIICHUsT yUeOHBIX
Y TIO3HABATEJIBHBIX 3a7a4, CAMOCTOSITEJIbHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEIOKEHHBIM AJITOPUTM JIEMCTBUU TIPU BBINIOJHEHUM 33JaHUA C YYETOM
MOJIYYECHHS] HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBaX U PEaKIUsX,
OLICHMBATh COOTBETCTBHUE NOJYYEHHOI'O PE3YyJIbTAaTa 3asBJICHHON LIEIIN, YMEHUE
WCIIONB30BaTh W AHAJIA3UPOBATh KOHTEKCTHI, IPEJIaracMbleé B YCIOBHH
3aJIaHUMN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB MO OCBOEHHUIO 00s3aTEIBHOTO

CoJlepKaHMsl, YCTAHOBJIEHHOIO JaHHOHN (enepalibHOM paboyell Mmporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMHKCS HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NeUCTBUM, crenuduueckue g MpeaMETHOM o0nacT «XUMHS», BHUJIbI
JNEATEIBHOCTH 10 TMOJYYEHHUKD HOBOIO 3HAHUs, €ro HHTEPIPETALNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalIHUsIX.

K konuy oOyuenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaThb CPOPMUPOBAHHOCTH Y O0YUAIOUTUXCSI YMEHHIA:

e PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATUI: aTOM, MOJIEKYIa,
XUMHYECKUHN DIIEMEHT, IIPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHAs
M MOJIEKYJISIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJi1 XUMHYECKOTO »JJIEMEHTa B COEHUHCHUMU,
MOJIIPHBI ~ 00BEM, OKCHJ,  KHCJIOTA,  OCHOBAaHUE,  COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PeaKkuusl,
KJIaccu(pUKalus peaklmii: peakiui COEIUHEHNS, PEaKLIUU Pa3I0KEHHUS,
peakluM 3aMEelIeHUusl, peakuuu OOMEHa, SK30- M JHJIOTEPMHUYECKHUE
peaKkimu, TEIIoBoM 3PGEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aTomMa, aToMHas opOuTanb, paguyc aToma, XHUMHUYECKash CBS3b,
NOJISIPHAsT W HEMOJSpHAas KOBAJICHTHAs CBS3b, WOHHAS CBS3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JAOJs BellecTBa (MPOLEHTHAs
KOHIIEHTpAIMs) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IIOHATHU U
MPUMEHATH THU MOHITUSA IPU OMUCAHUU BEIIECTB U UX IIPEBPALLCHUN;

e HCIMOJb30BATh XUMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBleHUS (OpMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpENeNATh BaJCHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHECHUSX, CTENECHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COCAMHEHNAX, NPHUHAIIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIaccy



coemMHEHUN 1o GopMysaM, BUJ XUMHUYECKON CBS3U (KOBaJEHTHAS U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

packpeiBate cMmbica llepuomnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAaHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHUX AJIEMEHTOB OT UX MoJioxkeHus B [lepuoanueckoit cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTajIpo;

OMKCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy [lepuomnueckoi
CUCTEMbl XMMHYECKHX JJIEMEHTOB: pa3inyaTh TMOHATUS «TJaBHas
noarpynmna (A-rpymnmna)» u «nodounas noarpynna (b-rpymnmna)», Manbie
1 OOJbIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonnueckas cucrtema xumudeckux siaemeHtoB JI. U.
MeHzeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsia  sApa, oOlIee YKcCIiIo
AJIEKTPOHOB U pacipeeieHUue UX Mo JIEKTPOHHBIM CIIOSIM);
KIacCU(UIMPOBaTh  XMMHYECKUE  AJIEMEHTHI,  HEOpPraHWYECKHUe
BEIIECTBA, XUMUYECKUE peaKINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
PEaKIIMK BEIIECTB, 10 TEIIOBOMY 3P deKTy);

XapaKTepru30BaTh (OMUCHIBATh) OOIME XUMUUYECKHUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJIAcCOB,  MOATBEpXJas  ONUCAHWE  MpUMEPaAMU
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT MX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MpEeBpaIlEHUN B pa3IUYHBIX YCIOBUSAX;

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa To Qopmyiie
COCMHEHHUs, MAaCcCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
PACYETHI 10 YPABHEHUIO XUMUYECKON PEAKIINU;

IMPUMEHSITh OCHOBHBIE OIEPAIMH MBICIUTEIBHON JACATEILHOCTH —
aHalu3 MW CUHTE3, CpaBHEHHe, 0000lIeHue, CHUCTEeMaTU3aIuIo,
KJ1acCu(PUKaIMIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3EH — IS
M3YYCHHS] CBOMCTB BELIECTB U XMUMHUYECKHX PEaKIHil, €CTEeCTBEHHO-
HAay4YHble  METOABl  MO3HAHUS —  HAOJIOJICHHE, HW3MEpPEHHUE,
MOJIEJTMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICIICHHBIN);

ClIedOBaTh MpaBWIaM  TOJIb30BAHUS XUMHUYECKOM TOCYJIOW U
nabopaTopHbIM 000PYIOBaHMEM, a TaKKe MpaBWIaM OOpaImIeHUus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH MO BBINOJIHEHUIO
7a00pATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHHUIO U COOUpPAHUIO



K

ra3000pa3HBIX BEMIECTB (BOAOPOAA W KHCIOPOAA), MPUTOTOBJICHUIO
pacTBOPOB €  OMNPEACIEHHOM MAacCOBOM JOJIEM PACTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMUYECKHUE DKCIIEPUMEHTHI MO
pacmo3HAaBaHUIO PACTBOPOB IMIEJIOYEH U  KHUCIOT C IOMOIIBIO
MHANKATOPOB (JaKkMyc, (heHonTanent, METUIOPAHXK U IPYTHUE).

KOHI[y oOyueHus B 9 KJlacce TMpEIMETHBIE pe3ylbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHYECKUX IOHSATHN: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO,
CJI0KHOE BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPUIATEIIBHOCTD, CTEIICHb
OKHCJIEHUS, XHMHUYECKasg pEeaKuus, XUMHYECKAs CBs3b, TEIJIOBOU
ahdexT peakiuu, MoJb, MOJSPHBIA 00BEM, PACTBOP, BJIEKTPOJUTHI,
HEDJICKTPOJIUTHI, IEKTPOJIUTHIECKAS TUCCOLMALINS, PEAKIUU MOHHOTO
oOMeHa, KaTajau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE H
HEOOpaTUMBbIE PEaKIMU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEaKIUU,
OKHCJIUTENIb, BOCCTAHOBHUTEIb, OKHUCJICHUE U  BOCCTAaHOBIICHUE,
ajoTponus, amMQpOTEepPHOCTh, XHUMHUYECKass CBSI3b (KOBaJICHTHAs,
WOHHAsA, METaJUIM4YeCcKasi), KpUCTAUINYECKasi pEIIETKA, KOPpO3Us
METaJIOB, CIUIABBI, CKOPOCTh XHWMHYECKOM pEaKkuuH, MPEeAeIbHO
nonyctumas konuentpauus 11K BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IIOHATHU U
NPUMEHSTH 3TH OHATHUSA MPY ONMCAHUM BEUIECTB U UX MMPEBPAILICHUII;
UCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY I COCTaBJICHHS (Qopmyl
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUIA;

ONpPEAEATh BAJCHTHOCTh H CTENEHb OKHUCICHUA XHUMHUYECKUX
3JIEMEHTOB B COCIMHEHHUSIX Pa3IMYHOIO COCTAaBa, IPUHAMIECKHOCTH
BEIIIECTB K OMNpPEACIEHHOMY KJIacCy COeIUWHEHUN mo ¢dopMmyiiaM, BHUJ
XUMUYECKON CBs3U (KOBaJIGHTHAsl, HWOHHAsA, MeETaUIMuecKas) B
HEOPTaHUYECKUX COCAMHEHUSX, 3aps]l MOHA TI0 XUMHUYECKOU (hopMmyiie,
XapakTep Cpelbl B BOAHBIX PAacTBOPAX HEOPTraHMYECKUX COCIUHECHUU,
THIN KPUCTAJUIMYECKOU PEIIETKH KOHKPETHOT'O BEILIECTBA;

packpbiBath cMbIica I[lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: OINHUCHIBATh W XapaKTEPHU30BaTh
TabanyHyro popmy Ileproauueckoit CUCTEMbl XUMUYECKUX JIEMEHTOB:
pasnuyaTh MOHATUS «MJIaBHas moarpynna (A-rpynma)» u «moOodHas
noarpynma (b-rpymnma)», Mansie W OOJBIINE MEPUOABI, COOTHOCHUTH
0003HaueHUs, KOTOpPhIE HWMEIOTCS B TMEPUOIWYECKON Tabmuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU CTPOCHHS AaTOMOB XUMHYECKUX



AJEMEHTOB (COCTaB W 3apsl sApa, oOIIee YUCIO HICKTPOHOB U
pacmpenesnieHue WX 10 OJJIEKTPOHHBIM CJIOSM), OOBSCHSITH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U MX COCIMHEHUN B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
HX aTOMOB;

KIacCU(PUIIMPOBATh ~ XMMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIECTBA, XUMUYECKUE peaKINH (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKlMK BEUIECTB, MO TErIoBoMy 3(PQeKTy, M0 U3MEHEHUIO CTETEeHEeH
OKHUCJICHUSI XUMUYECKUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOMCTBA MPOCTHIX M CIOXXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHUE
IpUMEPaMH MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHHU COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUi;

COCTaBJIATh YPaBHEHUS DJICKTPOJUTUYECKOM JTUCCOLMAIMMU KHUCIOT,
HIEJI0YE€W W COJIEW, TOJIHBIE W COKpAIIEHHBIE YPABHEHHUS PEAKLIMM
MOHHOTO  OOMEHa, YpaBHEHUS  pPEaKUUM,  MOATBEPXKIAIOUIUX
CYILIECTBOBAHHME T'€HETHUUYECKOM CBSI3M MEX]y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUui
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUI B Pa3IUYHBIX
YCIIOBUSX;

BBIYUCIISATH OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOTrO »3JIeMEeHTa 1o (opmyiie
COEMHEHHUs, MAaCcCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

coOyofaTh  NpaBuUjia  TOJIB30BAaHUSI  XMMHUYECKOM  MOCyAOoM |
7a00paTOpHbIM O0OpPYJIOBaHMEM, a TakKe IpaBUjia OOpalleHus C
BCIIECTBAMH B COOTBETCTBHU C WHCTPYKIUSMH I10 BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYYECHUIO U COOMPaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TMOATBEPXKIAIONIME KAYECTBEHHBIM COCTaB
pPa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYyTEM  XJIOPHU/I-,
Opomun-, wuomua-, KapObonar-, Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUS M MOHBI W3YYEHHBIX METAJIJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;



e TMPUMEHSATH OCHOBHBIEC OIEPAIMU MBICIUTEIBHON JESITEIHbHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, O000O0IIEHHE, CHCTEMaTU3alHIO,
BBISIBJICHUE TIPUYMHHO-CJIC/ICTBEHHBIX CBSI3€M — /I M3YUYEHUSI CBOMCTB
BEIIECTB M XUMUYECKUX PEAKIMi, €CTECTBEHHO-HAYyUYHbIE METO/IbI
NMo3HaHUs — HaOJIOJCHUE, U3MEPEHHE, MOJECIUPOBAHUE, FKCIICPUMEHT
(peasIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
KonTposabHubie IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xXuMudeckue 15 1 bu6mmoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837c
Uroro mo pazneny 20
Pasnen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopogn. Ilonstue 5 bubnnoreka [JOK
' 00 oKcuIax https://m.edsoo.ru/7f41837c
Bonopon.Ilonsitue o kucnorax bubnuoreka [IOK
2.2 8 1
U COJIAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmuorexa [JOK
' OCHOBAHHUSX https://m.edso00.ru/7f41837c
24 OcHOBHBIE KJ1acChl 11 1 1 bubnnoreka [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazaeny 30

Paznen 3. llepnonnueckuii 3axkoH u llepuoguyeckas cucrema xumudeckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoOB.



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

Xumuueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHDbIE peaxrkmun

[lepuoauueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 bubnnoreka [HOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b. Bu6morexa [LOK
32 Oxucntenpio- 8 L https://m.edso00.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmorexa LHOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68 4 5
ITPOI'PAMME



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

9 KVIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne ni/m P Konrtpoannbie Ilpakruueckue (uidpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BeniecTBO M XUMHUYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 1 bubmmorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAS JUCCOLIMALIMS. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTaibl M X coeIMHEHUS
21 OO11ast XapaKTepPUCTHKA XUMHUYECKUX 4 1 bubmmnorexka HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakKTepUCTHKA XUMUISCKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
2.3 aneMeHTOB VA-rpymibl. A3ot, pochop u 7 1 bubmmorexa [IOK
' PYEHL. ’ P https://m.edsoo.ru/7f41a636
WX COCJIMHCHUS
OO01mas XxapakTepUCTHKa XUMUYIECKUX
24 snemeHToB |VA- nbl. YTIepoa u 8 1 2 bubmmorexa [IOK
' . TPYITIBL. pos https://m.edso0o.ru/7f41a636
KPEMHUI U UX COSAMHCHUS



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

Hroro no pazneny

Paznen 3. MeTaJuIbI M MX COeAUHEHUS

25

. bubnuorexa [{OK
31 Obmpe CROACTEA METAIIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [{OK
3.2 Baxneime Merajuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Paznen 4. Xumus u okpyxaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa LOK
' m P https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Pons xumuu B 1 bu6mmoreka [IOK
JKA3HU 4yesoBeka. Tema u BemecTsa https://m.edsoo.ru/ff0d210c
5 [TonsiTrie 0 MeTO/IaX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1
«IIpaBuna paboTsl B 1ab0paTopuu u bubnnoreka [JOK
3 . 1
npuéMbl 00pareHus ¢ https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYTOBAHUEM
4 YucTeIie BEMECTBA U CMECH. 1 bu6nmoreka [JOK
Crnioco0nI paznieneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 bubmmorexa [TOK
g . pHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
bubmuoreka [JOK
6 ATOMEL H MOIICKYIEI 1 https://m.edsoo.ru/ff0d2a6c
7 XuUMHUYECKHUe AJIEMEHThI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 CIOKHBIE BEHISCTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c



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

bubmuorexa [JOK

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d50
3aK0OH OCTOSIHCTBA COCTaBa
10 BeIIeCTB. XUMUYeCKasi hopMyIia. bubnmoreka [JOK
BajieHTHOCTh aTOMOB XUMHUYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOCuTeNBHAs aTOMHAs Macca.
11 OtHOCUTENBHAS MOJIEKYJISIpHAs bubmorexa LHOK
. YIAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 107151 XUMAYECKOI0 bubmuoreka [JOK
AJIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecrBa. MoJib. bu6mmoreka [IOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUe U XUMUYECKHUE bu6mmoreka [IOK
SABJEHUS. XUMHAYECKasl peaKkuust https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yclnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKHUX PeaKLnun https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnuoteka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHECHUSIM bubmorexa LHOK
B P N https://m.edsoo.ru/ff0d5708
XUMUYECKUX pPeaKuid
Knaccudukanmst xumMmuaeckux
18 ‘('b( ; WHEHUS, pa3IoKeHUs bubmiorexa LIOK
DEAKIIH (o - pasit ’ https://m.edsoo.ru/ffod3f34
3aMelIeHus, 0OMeHa)
19 M. B. JIoMOHOCOB — yu&HBIii- bubmuoreka [IOK



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
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

sHImKIoneauct. O0o0menue n
cUCTeMaTHU3alus 3HaAaHUN

Kontponbnas padora Nel o teme

https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK

20
«BelllecTBa 1 XUMHYECKUE PEAKITUMY https://m.edsoo.ru/ff0d4290
Bosayx — cmecnk razos. Cocras
21 BO3 yxa Kucnopon — niemeHT 1 bubmorexa HOK
Ayxa. POA https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
dusnyeckue U XUMAYECKHUE
99 CBOMCTBA KHCJIOpOJia (peaKkuu bubnuorexa [JOK
oKucIieHus, Toperue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHAX
Cr1ocoOBI ONYYEHHS KUCIOPOaa B
23 J1a00paTopuun Z{n OMBIHIJ'IGI—?H(E:TI/I bubmmorexa [IOK
patop p ’ https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopoaa
TennoBoil 3¢ ekt XuMuIecKoi
24 peaKkIuu, MOHSTHE O bu6nmoreka [JOK
TEPMOXHMHYECKOM YPaBHEHHUH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUCCKUAX PEAKIIAIX
TommmBo (HedTh, Yroab U METAH).
25 3ar ;13He1§1/1eq];o3 - a, CII0COOBI z:ro bubmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «[Tonyuenne u cobupanue bubmmorexa [TOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3y4eHUE €T0 CBONCTBY
97 Bonmopon — anemeHT u mpocToe bubnnorexa [JOK

BemecTBo. Haxoxxnenue B mpupoie

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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

duznueckre 1 XUMUYECKUE

bu6mmoreka [IOK

2 i T
8 CROMCTEA BOOPOAA. HIPHMEHEHHE https://m.eds00.ru/ff0d4ddo
BOJZIOpOJA
bu6mmoreka [IOK
2 I1
o OIIITHE O KHEOTax 1 coix https://m.eds00.ru/ff0d50d2
30 Crioco0sbI MoTy4eHHs BOAOPOIa B bubnnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[TpakTiueckast pabota Ne 4 o Teme
31 «ITomyuenne u coOupanue bubmorexa [JOK
yi p . https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUEHHE €r0 CBOICTB
39 MounsipHbiii 00bEM ra3oB. 3aKoH bubnuorexa [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brranciaenus o0n€ma, KoJIM4yecTBa
33 BEII[ECTBA ra3a [0 €ro U3BECTHOM bubmorexa HOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY
Breruncienust 00bEMOB ra3oB 1Mo
34 ABHCHUIO PEaKIIMH Ha OCHOBE bubmorexa HOK
yp "p & . https://m.edsoo.ru/ff0d5708
3aKOHAa O0OBEMHBIX OTHOIIICHUN Ta30B
35 DuU3nvecKnue U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [Tonsitue 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTes.
37 Hacelmenusie 1 HeHACKIIIIEHHBIE bubmuoreka [JOK

pactBOpbl. MaccoBasi 10115 BELIeCTBa
B pacTBOpE

https://m.edsoo.ru/ff0d5b40
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[IpakTuueckas padora Ne 5 o reme
«IIpuroroBiieHue pacTBOPOB ¢

bubmuorexa [JOK

38
onpeaenEéHHON MacCOBOM J101EH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 KonTtponsnast padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XMuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bubmuorexa [JOK
KJaccuukanus, HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TosrydyeHne U XUMHUYECKUE CBOKCTBA bubnuoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, kinaccudukanms, bu6mmorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonydyenue u XxuMuyeckue cBOWCTBa bubnuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa,
46 cnocoébllj l'i)ﬂ )CHI/I}I XHMHquKI/Ie bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6.
47 Peuienne skciepuMeEHTAIBHBIX bubnnorexka [JOK

3a1a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHEHUI

https://m.edsoo.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

bu6mmoreka [IOK

48 KJIaCCaMH HEOPTraHHYCCKUX
. P https://m.eds00.ru/00ad9a50
COCTMHCHU I
49 O0o001IcHNEe U CHCTEMATH3aIIHS bubmuorexa [JOK
3HAaHUM https://m.edsoo.ru/00ad9ch2
KonTponbnas paborta Ne3 mo teme
50 "OCHOBHBIE KJIaCChI bubmorexa [JOK
. https://m.edsoo.ru/00ad9ela
HEOPraHWYECKHX COCAMHCHUI
[TepBbIe TOMBITKA KIIACCH(PUKAITIN
51 XUMHUYECKHX 3JIeMeHTOB. IToHsTHE O bubmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
59 [Iepnoanueckas cucrema bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. 1. https://m.edsoo.ru/00ada52c
Menneneera
53 [Tepuoapl, TpyIIbI, MOATPYIIILI bubmorexa [JOK
PHOZEL, TPYIIIEL, 124 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnorexa [JOK
sanep. 3oTomnsl https://m.edsoo.ru/00ada342
CTpoeHue AIeKTPOHHBIX 000I0YEK
55 aToMOB 3JieMeHTOB [lepruoanueckoit bubmoreia HOK
pHOA https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menzaeneera
XapakTepucTuka XMMHUECKOTO
56 3JIEMEHTA IO €ro MOJIOXKEHHUIO B bubnmoreka [JOK

ITepuonnueckoii cucreme /1. U.
Menneneena

https://m.edsoo.ru/00ada824
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3nauenue [lepuonnyeckoro 3aKkoHa
JUISl pa3BUTHS HAYKH U IPAKTUKU. [I.

bubmuorexa [JOK

o7
N. MenneneeB — y4€Hbll, Iegaror https://m.edsoo.ru/00ada96e
U TpaXJIaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB
XUMHUYECKHX AJIEMEHTOB/ bubmuorexa [JOK
58 .
Bceepocculickas npoBepoyHast https://m.edsoo.ru/00adaab8
pabora
bubmuorexa [JOK
41
59 ONHL XHMHFCCKAT CBAS https://m.edsoo.ru/00adac34
60 KoBanentnas nosnsipHas XuMu4eckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasneHnTHas HenossspHas bubnuoreka [IOK
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62
CreneHs okHCICHHA https://m.edsoo.ru/00adae28
63 OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnuoteka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIU bubmmorexa [OK
https://m.edsoo.ru/00adb076
Kontponbnas padota Ne4 o teme
65 «CtpoeHue aroma. XUMHUYECKast bubmorexa HOK
P ’ https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHrlil ypok. O6006111eH1E 1 bubnuorexa [IOK
cHUCTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001ICHNE U bubmmorexa LIOK

https://m.edso0.ru/00ad9cb2
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CUCTeEMaTHU3alus 3HaHUI

68 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[lepnonnueckuii 3aKoH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB

3 Knaccudukamus 1 HoMeHKIaTypa 1 bubnuoteka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yriTyOIeHUE 1 1
3HAHUW OCHOBHBIX Pa3/IesioB Kypca
8 Kitacca»

Knaccudukanus XuMruaeckux

6 €aKIUH 110 Pa3INIHBIM 1 Eubmorexa IIOK
P P https://m.edsoo.ru/00adbcb0
MpU3HAKaM
ITonsiTHE O CKOPOCTH XUMHYECKOU

bu6mmorexa [IOK
7 peakiuu. [loHsTre 0 TOMOTE€HHBIX 1

U TCTCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a
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IloHaTHE O XUMUYECKOM
paBHOBecuU. DakTOPBI, BAUSIOLIUE

bubmuoreka [JOK

8 Ha CKOPOCTh XUMHAYECKON pEaAKIINU
p peakit https://m.edsoo.ru/00adc28c
U II0JIOKEHHUE XUMUYECKOT'0
paBHOBECHUS
9 OKHCIUTEIIBHO- bu6mmoreka [IOK
BOCCTAHOBUTEIIbHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKOM
10 nccoruanmu. CuibHbIE U ci1a0ble Bubmorexa ITOK
a 1A, https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HouHble ypaBHEHUS peaKIIni Bubmorexa ITOK
yp peakt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHMH B CBETE bubmuorexa [JOK
IpeJICTaBIeHUH 00 https://m.edso0.ru/00add5d8
AIEKTPOIUTUUECKON JUCCOLIMAIIIHI
XMUMHYECKHE CBOMCTBA COJIEN B
13 CBeTe IpeAcTaBiIeHUil 00 bubmmorera [TOK
peA . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOIIUAIIUT
14 ITonsarue o ruaponnuse conen bubmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHNEe U cUCTeMaTH3aIs bubmmoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTiueckast pabora Ne 1.
16 «Perrenure KCriepuMeEHTaAIbHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3amauy
17 Kontponbnas padota No2 o teme bubnuorexa [JOK
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«DNEKTPOTUTHYECKAS
aucconranus. XuMUYECKue
peaKIMu B pacTBOpax»

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

OO61mas xapakTepucTHKa

18 rajoreHoB. XMMHUYECKHE CBOMCTBA bubmorexa LHOK
' https://m.edsoo.ru/00addfe2
Ha TIpUMEpE XJIopa
Xnopoeogopo. CoissHast KMCIIOTa,
19 XHMII/)IquKI/I: CBOMCTBA bubmorexa [JOK
’ https://m.edso00.ru/00ade104
NOJTy4YCHHUE, IPUMCHEHUE
[IpakTrueckast padora Ne 2 o
20 teme «llomydyeHue coasHOU bubmorexa [JOK
1 " . https://m.edsoo.ru/00ade348
KHCJIOTHI, H3y4YCHUE €€ CBOWCTB
Brruucnenus no ypaBHEHUSAM
21 XUMHAYECKUX PEAKIIUH, €CIIH OOUH bubmmorexa LHOK
p ’ https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
29 OO0m1as xapakTepuCTUKa bubnnoreka [JOK
aneMeHToB VIA-Tpymnmnbl https://m.edsoo.ru/00ade64a
ANOTPOITHBIE MOJU(PHUKAIINN
93 cepsl. Haxoxienue cepsl u €€ bubnmoreka [JOK
COEIMHEHUI B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI
CepoBo0poO/1, CTPOCHHE,
24 (bHI:I/IquKIEe u XI/IE\)/H/IquKI/Ie bubnmorexa LIOK
. https://m.edso0.ru/00ade802
CBOMCTBa
Oxkcunpl cepol. CepHas KUCIIOTA,
bu6mmoreka [IOK
25 bu3MYecKre 1 XUMHUIECKIE

CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/00adea28
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XHUMHUYECKUE PEAKLUH, JIEKALUE B
OCHOBE IPOMBIIIIJIEHHOTO crtoco0a
IIOJIy4EHUS CEPHOU KUCIIOTBI.

bubmuorexa [JOK

26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIOIIIECH CpeIb
COCTMHCHUSMU CEPBI
97 Breruucienue MaccoBoit 1011 bu6mmoreka [IOK
BBIXOJa MPOIYKTA PEAKIIHHI https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCcTUKa
a1eMeHTOB VA-rpymmsl. A30T,
28 CIPOCTDALE Ey o1 bubmuorexa [JOK
acn HEHHE B IIpU ,
pacpoctp PHpOd https://m.edsoo.ru/00adeea6
(buU3HYECKUE M XUMUYICCKHEC
CBOMCTBaA
AmMUak, ero pusnvecKue u
29 CCKHeE c(bo“c a, TIOJTy4YeHHE bubmmorexa [JOK
MYECKUE CBOMCTBA, ITOJIyUYEHH
XM ’ v https://m.eds00.ru/00adf004
U TIpUMEHEHUE
ITpakTuueckas padora Ne 3 o
30 T Il)VIe «ITon eIfI/Ie aMMHaKa bubmotexa [JOK
© yi . ’ https://m.eds00.ru/00adf180
M3Y4YEHUE €r0 CBOMCTB)
31 A3oTHas KUCIOTa, e€ hrusnyeckue bubnnorexka [JOK
U XUMHYECKHE CBOMCTRBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB M COJICH
aMMOHHS B KAYECTBE
39 MUHEPATBHBIX YIOOPEHHI. bubnnoreka [HOK

XUMHYECKOE 3arps3HEHNE
OKPYKaroIEH Cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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®dochop. Okcun dpocdopa (V) u
docdopnas kucnota, pusndeckue

bubmuorexa [JOK

33
1 XUMHYECKHE CBOMCTRA, https://m.edsoo.ru/00adf68a
MOJTyYCHHUE
Hcnons3oBanue pochatos B
34 KaueCTBE MUHEPAIBbHBIX bubnnoreka [JOK
yno0peHui. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
PUPOHOH cpenbl hocharamu
Yrnepon, pacpocTpaHEeHUE B
35 npu f) e E)I/BI/III)IGCKII)/IG u bubmorexa LIOK
PHpOIE, . https://m.edsoo.ru/00adfd9c
XHMHUYECKHE CBOKCTBA
Oxkcupsl yriaepoja, ux pusudeckue
1 XMMHUYECKHE CBOMCTBA.
36 DKOJIOTHYECKHUE TTPOOIEMBI bubmorexa HOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VYronpHas KUCIoTa U €€ COn bubmorexa HOK
https://m.edso00.ru/00ae006c
[Tpaktuyeckas padora Ne 4 o
teme "llonydeHne yriekucaoro bubnmoreka [JOK
38
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[TepBoHauanbHbIe MOHATHS 00
39 OpPTraHMYEeCKUX BEIIECTBAX KaK O bubmoreia HOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
b K
40 Kpemnuii u ero coenuuenus nommorexa O

https://m.eds00.ru/00ae080a
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[IpaxkTuueckas padora Ne 5.
Pemienne skciepuMeHTAIBHBIX

bubmuorexa [JOK

4 3a1a4 1o TeMe «BakHenme https://m.edso0.ru/00ae0bf2
HEMETaJIBl U UX COCAUHCHHS
KonTtponsnast padora Ne3 o reme

42 «Baxknennine HeMeTaIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO0m1as XxapakTepuCTUKa
XHMHYECKHUX JICMEHTOB —

43 MeTaJIOB. MeTainuecKas CBsI3b 1 bubmuorexa [JOK
METAJINYECKask KPUCTAIUTMYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBa
METaJIJIOB
XHUMHYECKHE CBOMCTBA METAJLIOB.

44 DNEKTPOXUMHUUECKUH psift bubmmorexa LIOK

. https://m.edsoo0.ru/00ae1156
HaIpsHKEHUH METaJJIOB
O611me crnocoObl MoTy4eHHUs
MeTtaioB. CruiaBbl. Beruucinenus
45 M0 YPaBHEHUSM XUMHUYECKHX bubmorexa [JOK
N https://m.edso00.ru/00ael156
peakIuii, eclii OJNH U3 PEareHTOB
COJIEPXKUT TIPUMECH
46 [TonsiTHe 0 KOPPO3UH METAIIIOB bubmmorexa LIOK
https://m.edso0.ru/00ae1278
bubmuoreka [JOK
47 Wenorrsie MeTamIE! https://m.edso0.ru/00ae14b2
48 OKCHUJIBI U TUAPOKCUIBI HATPUS U bubmuoreka [JOK

KaJIust

https://m.edso0.ru/00ael4b2
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49 [[lenoyHoO3eMeNIbHBIC METAIIIBI — bubnuorexa [JOK
KaJbLIMH U MarHuim https://m.edsoo.ru/00ae15e8
50 Baxkueiime coefuHEHUSA KAJIbLIUSA bubmnorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CUCTEMATU3 AL
3HAHUH
59 JKécTkocTh BOABI M CLIOCOOEI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTrueckast padora Ne 6 o
53 TeMme "JKECTKOCTH BOABI U METOIbI bubnmorexa LHOK
.. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa [JOK
>4 Amomuinit https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THIAPOKCUIBI U COJIHA bubnnoreka [JOK
xenesa (1) u xemesa (1) https://m.edsoo.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTr3aIus
3HAHUH
[TpakTiueckast paborta Ne 7.
59 Pemenne skcnepruMeHTaIBHBIX bubnnorexka [JOK
3a1a4d 1o TeMe «BaxkHenmmue https://m.edso0.ru/00ae3de8
METaJUTbl U UX COCTUHCHUS
60 Brruucnenus no ypaBHEHUSIM bubnuorexa [JOK
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XAMHUYECKUX PEaKUUid, €CJIA OJUH
U3 PEareHTOB JIaH B U30BITKE WIIH
COAEPKUT IpUMecH. Beruncnenus
MacCOBOM /101 BBIXOJa MPOIYKTA
peakuu

https://m.edsoo.ru/00ael750

O00011eHHE U CUCTEMATU3 AL

61 . 1
3HAHHH
KonTponbnas paborta Ne4 o teme
62 «Baknenme MeTaIbl U KX 1
COCTMHECHUS»
63 BemecTBa u Marepuansl B 1 bu6mmoreka [IOK
[IOBCEIHEBHOM KU3HU YeI0BEKa https://m.edsoo0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNe 1 bubnuoteka [JOK
OKPYKaIOIEH Cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B penieHnn 1 bubnuoreka [IOK
HKOJIOTUYECKUX TTPOOIIEM https://m.edso00.ru/00ae4270
PesepBHblit ypok. O0001IeHNE U bubmmorexa [IOK
66 . 1
crucTeMaTu3alus 3HaHUN https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O60011eHME 1 1 bubmuorexa [IOK
cucTeMaTn3anus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o0mIeHNE U 1 bubnuorexa [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




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

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






		2024-09-02T14:27:48+0300
	Апрасидзе Лейла Георгиевна




