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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpEOOBaHUM K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBE (QenepaabHON paboueil MporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUU MPENOJaBaHus YU4eOHOTo npeaMera « XuMHUsh
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoii denepanuu.

[Iporpamma 1Mo xuMuM Ha€T TPEJCTABICHUE O IEJAX, OOIIEH CTpaTeruu
oOy4eHMs, BOCHHTAHHS U Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU y4eOHOTrO
npeaMera, yCTaHaBJIMBAET o0s3aTeNIbHOE MPeIMETHOE coJiep>KaHue,
MpeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM U CTPYKTYpUpPOBAaHHE IO
pazienaM M TeMaM MPOrpaMMbl O XHMHUHU, OINPENENsAeT KOJIWYECTBEHHBIE H
KauyeCTBEHHbIE XapaKTePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh  M3YUYCHHMS XHUMHUH C Y4€TOM  MEXIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEH OOydYaromuXcs, ONpeAeIsIeT BO3MOXKHOCTH — IpeaMeTra s
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKkKe TPeOOBAaHUN K
pe3yibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LieJIeld U3y4YeHUs MPEeAMETAa U OCHOBHBIX
BHJIOB y4YeOHO-IIO3HABATEIbHOU JEATECIbHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4e0HOTO Co/IepKaHUsI.

3HaHWE XHUMHHU CIY>XKUT OCHOBOM Juisi (OPMUpPOBAHHMS MHPOBO33PEHUS
o0yyaroierocsi, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpYyEeMble XUMHUEU MPECTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEHIECTB B MPUPOJE, O MYTAX PEHIeHUs riIo0aabHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, IHEPreTHUYECKOMH,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHEHUSI.

N3yueHnne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUS |
dhopMupoBaHUs KYJIbTYPhI JUYHOCTH, €€ 00I1IeH U (QYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (POPMUPOBAHME MBINUICHHS M TBOPUYECKUX CIIOCOOHOCTEHN
oOy4Jarommxcs, HABBIKOB HX CAMOCTOSTENIBHOW Y4eOHOW JESITeNbHOCTH,
AKCIIEPUMEHTAJILHBIX U HCCIIEIOBATEIbCKUX YMEHHMM, HEOOXOJMMBIX Kak B
MTOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM JESITEIHbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3IJIsIa HA €JUHCTBO MNPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



crocoOCcTBYyeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHUS K €CTeCTBEHHO--
HAy4HBIM 3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTHUYECKOE
oOpa3zoBaHue 00yUYarOITUXCS.

JlanHble HampaBieHUs B OOYyYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKOM
comepkaHusi  y4eOHOrO  mpeaMera, KOTOPBIA  SBISIETCS  MEJaroruvecku
aJanTUPOBAHHBIM OTpa’kKeHHEM 0a30BOM HAYKH XMMHUU Ha OMpPEAeIEHHOM dTare eé
Pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBbI IMMEPBOHAYAIBHBIX MOHSATHI XWUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX TOHITHHI
OPraHUYECKON XMMUHU.

CrpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUU CPOpMHUpPOBaHA HA OCHOBE
CUCTEMHOr0 Ioaxoaa K €€ m3ydeHuro. CopepraHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl IO MPHUHIMITY
MOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEJICTABICHUN
Pa3HOIO ypOBHS:

- @TOMHO-MOJIEKYJISIPHOTO YUYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

- I[lepuoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

- YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

- TpEeICTaBIeHUA 00 DIEKTPOJUTHYECKON JHUCCOIMAIMA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHMS PpPACCMATPUBAIOTCS HA OCHOBE OSMIIMPHUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyromMy, BBITIONHSS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOYKHOCTEW MPAKTUYECKOTO0 MPUMEHEHUSI U MOJYy4YECHUS
M3Y4YaeMbIX BEIECTB.

OcBoeHue TmporpaMmbl IO XHMHHU CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKON COCTABIAIOIIECH HAYyYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TMO3HaHMs B Hayke. M3yueHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpyKaOUUHA MUPY,
«buomnorus. 5-7 kimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUHM XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHMM OCHOB
XUMHUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTHUYECKOU
NESATEIbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTa COCTOMT B (POPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUM — BaKHEHIIMX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX TMOTOKEHUH,
JOCTYIHBIX O00OOIIEHHI MHPOBO33PEHUYECKOIO XapakTepa, s3blKa HAYKH, B



MpUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAHHWS TP HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUM B Y4YeOHO-TIO3HABATEILHOM M Yy4eOHO-HCCIIEN0BATEIHCKON
NEATEbHOCTA, OCBOEHUM TpaBUJl 0€30MacHOro OOpallleHHs C BEIIECTBAaMU B
[MOBCEHEBHOM KU3HHU.

[Ipu u3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUsS Ba)KHOE
3Ha4YCHHUE MPUOOpETH TaKue 1eIH, Kak:

- (QopMHUpOBaHUE HHTEIUICKTyaIbHO Pa3BUTON JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

- HaAmpaBJICHHOCTh OOy4YeHUSI HA  CHCTEeMaTH4ecKoe MpUOOIIEHHE
o0y4Jarommxcsi K CaMOCTOSATEJIbHOW TTO3HABATEIbLHON JESITEIBbHOCTH, HAYYHBIM
METOJIlaM TO3HaHUs, (POPMUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

- obOecriedyeHue yCIOBUM, CITOCOOCTBYIOIMIUX MPHUOOPETEHHIO 00YyUaIOIIMMHUCS
OMbITa Pa3HOOOPA3HON NEATETHLHOCTH, TMO3HAHHMS M CaMOIO3HAHHUA, KIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIIUMM), MMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE s
Pa3JIMUHBIX BUJIOB JIEATEIbHOCTH;

- (opmupoBanue oOmeld (QYHKIIMOHATIBHOW ©  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJE YMEHUU OOBACHATH U OIICHUBATH SIBICHUS
OKPY’KAIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUSA U ONBIT, MOJYYEHHBbIC NMPU H3YUYECHUU
XUMUU, TPUMEHSATh HUX MPU pPEHIeHWU MpoOJieM B TOBCEAHEBHOW JKU3HU U
TPYAOBOU IEATEIIBHOCTH;

- ¢dopMmupoBaHHe Yy OOyYaOIIMXCA TyMaHUCTUYECKUX  OTHOIICHHM,
NOHUMAaHUSI 1EHHOCTH XUMHUYECKUX 3HAHUM HJisi BBIPAOOTKH IKOJIOTHYECKHU
1ejaecoo0pa3Horo TMoOBEJAEHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B LEJAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOJTHON CPEJIbI;

- pa3BHTHE MOTHUBAIIMM K OOYYEHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpOdUiIs M HAMPABICHHOCTH JajJbHEHIIIETO
oOy4eHusl.

OOmiee 4YKMCIIO 4YacoB, OTBEAEHHBIX IS M3Yy4YEHUST XUMUM HAa YPOBHE
OCHOBHOTO 0011er0 0Opa3zoBanus, coctaBisieT 136 gacos: B 8 kimacce — 68 yacoB (2
gaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibLHbIe XUMUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUUM B )KM3HU YEIOBEKa. XMMUS B CUCTEME HayK.
Tena u BemecrBa. PU3NMYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHATHE O MeTOMax MO3HAHWS B XUMUH. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3aeneHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJIbI XUMHUYECKUX
anemMeHTOB. [IpocThie U Cl0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢opmysia. BajgeHTHOCTh aTOMOB XUMHYECKHX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs AaTOMHasg Macca.
OTtHocuTenbHAsE MOJIEKYJIsIpHasi Macca. MaccoBasi 401 XUMUYECKOIO JIEMEHTa B
COEIMHEHUU.

KommuecTBo BemectBa. Moiib. MonsipHast Macca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHUCIa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo Qopmyiam
XUMHYECKUX COCIUHECHUM.

@u3NYECKNE U XMMHUUYECKHUE SBJICHUS. XUMHUUECKas peakuus U €€ MpU3HaKHU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHMS, Pa3JI0KECHHUS, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B J1JaOOpaTOpUU U
npuéMaMu oOpaileHus ¢ J1abopaTOpHBIM 000PYIOBAHUEM, U3YUYCHUE U OMHMCAHUE
(¢u3nYecKuX CBOWCTB OO0pa3lloB HEOPraHMYECKHX BEIIECTB, HaOJI0JCHUE
¢usnuecknx (MJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIMs BOJbI) M XUMHUYECKHX (FOpEHUE CBEYH, IMPOKAIUBAHHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHE THAPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMojeHcTBHE Kejeza ¢ pacTBopoM costr Meau (II),
M3y4eHHE CIOCOOOB pa3jieieHus] CMeced: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BbITIApUBAaHUE, JUCTUIUIAIUA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH MOBAPEHHOU
Colv, HaONIOJCHWE W  ONUCaHWe  pe3yJbTAaTOB  MPOBEJCHHS  OIbBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJIENEH MOJIEKYJI
(ILIapoCTepKHEBBIX).

Ba:kHeiilue npeacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3agyx — cMmech razos. CocraB Bo3nyxa. Kuciopon — 3ineMEHT U MpOCTOE
BemniecTBO. HaxoxneHnue kuciopoaa B mpupojae, (GU3HUECKHE U XUMHYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunpl. I[lpumenenue xkuciopona. CrocoOsbl



MOJIyYeHHUS] KHUCTopofa B J1abopaTOpuud W TPOMBIIUIEHHOCTH. KpyroBopor
Kucnopoza B npupoe. O30H — aJIoTponHast MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3(p(deKT XUMUYECKON peaKluu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKME pEaKluu. TOIUIMBO: yroiab M METaH. 3arpsi3HEHUE
BO3/yXa, YCUJIEHHE TapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT UM mpoctoe BenlecTBo. HaxokaeHue Bomopona B
npupojae, GU3MYECKMe UM XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nony4yeHust. Kucnotsl u conu.

MonspHbIii 00bEM ra3oB. Pacd€Tel Mo XUMHYECKUM YPaBHCHHSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOphI.
HacpilieHHble ¥ HEHACBIMIEHHBIE PAaCTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1055 BEIECTBA B pacTBOpPE. XMMHUYECKHE CBOWCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B mpupone U B KHU3HU 4esnoBeKa. KpyroBopoT BOAbI B IIPUPOAE.
3arpsi3HEeHHEe NMPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranuueckux coenuHenuil. Oxcuabl. Knaccudukarms
OKCUJIOB:  cojieoOpaszyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEepHbIE) U
HeconeoOpasyomue. Homenknatypa okcunoB. Dusznueckue u XUMHYECKUE
CBOMCTBa OKCUJO0B. [lonyueHne OKCuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U  HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHni. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [loryuyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinor. dusundeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHOcTH MeTauioB H. H. bekerona.
IlonydeHnue KACIIOT.

Conu. Homenknarypa coseil. @usnyecknue U XUMUYECKHE CBOMCTBA COJIECH.
[Tonyuenue couen.

I'eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHUN.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COJEPKAHUs KUCIOPOJa B BO3yXE, MOJIy4YECHHE,
coOupaHue, pacro3HaBaHWE M M3Y4YEHHE CBONCTB KHUCJIOpOJa, HaOII0JeHUE
B3aUMOJECHCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpEeKpallleHus TopeHust (mokapa), O3HAKOMJIEHHWE C O00pa3liaMu OKCUJIOB H
OMHMCAHWE WX CBOWMCTB, MOJy4Ye€HWE, COOWMpaHUE, PACMO3HABAHWE W HW3YUYCHUE
CBOMCTB BoJopojAa (TopeHue), B3auMojeiicTBue Bojopoaa ¢ okcugom memau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHUE OOpa3lioB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pACTBOPEHHSI BELIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JI€M pacTBOPEHHOIO BEILIECTBA, B3aWMOJICHCTBUE BOJBI C METAJUIAMHU
(HaTpyeM ©  KajibllieM) (BO3MOXHO HCIIOJb30BaHUWE BHUJIEOMATEpPUAIIOB),



UCCIIEIOBaHUE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HAOJII0ICHNEe U3MEHEHHUs OKPACKH MHIUKATOPOB B PACTBOpPAX KHUCIOT W IIEJIOYEH,
u3yuyeHue B3aumojeiicTBus okcuaa meau (II) ¢ pacTBOpoM cepHON KHUCTOTHI,
KUCJIOT C METaulaMH, PEaKUMi HEUTPAIM3ALHH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOIO METajlla IPYyTMM H3 pacTBOpa COJM, pelIeHUe
DKCIIEPUMEHTAIIBHBIX 3a/1ad 1o TeMe «BaxHenmne Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

Iepuoanyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jiemeHToB JI. U. MenpgeseeBa. Ctpoenne aromMoB. XUMHYECKAsl CBA3b.
OxucaANTEeTIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepBble TOMBITKM KJACCU(DUKAMU XUMHUYECKHX 3JeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE M IIEJIO0YHO3EMEIbHbBIE METALIbL,
rajJoreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBL.

ITepunonnueckunt 3akoH. Ilepuoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpUoAHas  (HOpMBI
[Tepuoanueckoit cucrembl xumuueckux 3iaeMeHToB J[. . MenneneeBa. [leprobl
u rpynnbl. DU3NUECKUM CMBICI IOPSAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonel. Onexrponsl. CtpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aTroMOB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[Tepuomnueckonr cucremsl JI. M. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuto B [lepuoguueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS paanyca aTOMOB XHWMHYECKHUX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYyIIaM U IEpUOJaM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku U npaktuku. [[. WM. MenneneeB — y4€HbIM U
IPaKIaHWH.

Xumuueckass cBsA3b. KoBasieHTHas (moJsisipHass W HENOJSpHAs) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX IJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHHs.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKuCIeHNs U BOCCTaHOBIEHNsI. OKHUCIUTENN U BOCCTAHOBUTEN.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BEUIECTB METANIOB W HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LHWHKA C pacTBOpPAaMH KHCIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKLUU
(ropeHue, peakiu pa3aoKeHusl, COEUHEHHUS ).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBsI3ed MpPU M3YUYEHHH XHMHU B 8 KIacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIIb30BAaHME KaK OOIIHMX eCTeCTBEHHO-HAYYHBIX
MOHSTUM, TAK U MOHSATHUM, SBJISIIOIIMXCS CUCTEMHBIMU JIJIs1 OTJIEJIBHBIX MPEAMETOB
€CTECTBCHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEeHHO-HAYUYHBIC TOHSATHUS: HAYyYHBIN (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHalu3, CHHTE3, Kiaccudukamusi, MepUOJUYHOCTb, HAOJIIOEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®dusuka: wmarepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOINBI, PAAUOAKTUBHOCTD, MOJIEKYJA, AJIEKTPUYECKUM 3apsl, BEUIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras, (GU3MYEeCKUue BEIUYUHBI, €IUHUILIBI
M3MEpPEHUsI, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocepa, ruapochepa, MuHEpaIbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOIIAEMBbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucTeMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB
XUMHYECKUX OJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaIUsl, KalblUs W HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHure BellecTBa: BHJABl XUMUYECKOW CBSI3H. THUIBI KPUCTALNIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTALIMYECKOU PEUIETKU U
BHUJIa XUMHUYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPTraHWYECKUX BEMIECTB. XUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCSAIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanys XuMUYeCKUX peaKkyid MO pa3indyHbIM NpU3HaKaM (110 YUCTY
M COCTaBy YYacCTBYIOIIMX B pEAKIMH BEHIECTB, MO TEIUIoBOMY 3 (deKTy, 1Mo
U3MEHEHHIO CTETICHEW OKUCIEHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTHUIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakinuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [IoHATHe O TOMOTeHHBIX U T€TePOTECHHBIX
peakuusax. [londatue o karanuze. [loHsaTrne 0 xXuMuyeckoM paBHoBecuu. DakTopswl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M TOJ0KEHHE XUMHYECKOIO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKuum. CocraBnenue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HWCIOJIB30BaHUEM  METOJa
AJIEKTPOHHOI'O OajlaHca.

Teopust HNEKTPOIUTHUECKON TUCCOUUALMU. DIEKTPOIUTHI U HEAJIEKTPOIUTHL.
Katnonsl, annoHsl. MeXaHW3M IHCCOLMALIMU BEIIECTB C Pa3JIMYHBIMU BUAAMU
xuMHueckoil cBsi3u. Crenenp aucconuanuy. CUIbHBIE U CIIa0bIe AIEKTPOJIUTHL.

Peakunu noHHOro oOMeHa. Y cioBUs NpOTEKaHUsS peakluii HOHHOrOo OOMeHa,
IOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAHMM W coOJeil B CBeTE€ MPEACTaBICHUH 00 3IEKTPOIUTUUECKOM
nucconnanu. KauecTBeHHbIEC peakiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTANIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJUIOB M HEMETAJUIOB (Tpadura M anMasza), CIOXKHBIX BEIIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKIUH
OT BO3ACHUCTBUA pa3IMUHBIX (PAKTOPOB, MHCCIENOBAHUE 3JIEKTPOIPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, MpOLECCAa AUCCOLMALMUA KHCIOT, WIENOYEed M  COJIEH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEpPHANIOB), IPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKM  MPOTEKaHWs  peakuuid  HMOHHOrO  oOMeHa
(oOpa3oBaHue ocajka, BBIJEIEHHE Ta3a, O0Opa30BaHUE BOJbI), OIIBITOB,
WUIKOCTPUPYIOLIUX ~ IPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHNUs), PACIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKkUMd Ha HOHBI, peUIeHue
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl U MX coeMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CrpoeHue u (U3NYECKUe CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMMHMYECKHE CBOWCTBA Ha IpUMepe  XJjopa
(B3aUMOJEHCTBUE C METaJlaMd, HEMETaUlaMHy, IIeJIo4aMH). XJIOPOBOIOPO/I.
ConsHas KuCI0Ta, XMMUYECKHE CBOMCTBA, NOJy4YEHHE, NPUMEHEHHe. [lericTBue
XJIOpa M XJIOPOBOAOPOZA HAa OPraHM3M 4YeJoBeKa. BakHeWlume XJIOpuabl U HX
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTENEeHU OkucieHus. CtpoeHue u (U3MUECKUE CBOMCTBA
MIPOCTBIX BEILIECTB — KMCIOPOJa U Cepbl. AJIIOTPOINHbIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKHe cBoicTBa cepbl. CepoBOAOPOJ, CTpPOCHHE, (PU3NYECKHE U
XUMUYECKUE CBOMCTBA. OKCUABI CEpbl KaK NPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHass kwuciora, (Quanueckue U XHUMHYECKHE CBOMCTBa (00mIME Kak
NpeJCTaBUTeNd Kjlacca KHUCIOT M crHenu@uueckue). XUMHUYECKHE PpPEeaKIHH,
JeXale B OCHOBE IPOMBIIUIEHHOTO CHOco0a IMONYy4YeHHUsS CEPHOM KHCIOTHI.
[Ipumenenue cepHor KUcimoThl. Conu CEpHON KUCIOThI, KAYECTBEHHAS PEAKLINS Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COCAMHEHHN B TPHUPOAE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH cpeabl COCNUHEHHUSIMU Ccepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPALICHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, paCIpPOCTPAHEHHE B MPUPO/IE,
¢bu3nueckre U XuMHIeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMUaK, €ro
(bu3nyUecKre 1 XUMUYECKHUE CBOMCTBA, OJMyYeHHe U npuMeHeHue. Coiau aMMoHus,
uX (QU3NYECKUE U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoJydyeHHue, (PU3NYeCKue MU XMUMHYECKUE
cBOiicTBa (0OIIME Kak TMpEeJACTaBUTENS Kilacca KHUCIOT U  crhenuduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBe MMHEpaJIbHBIX
yA0OpeHnil. XUMUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COETMHEHHUSIMU a30Ta
(KUCTIOTHBIE JOXAM, 3arps3HEHHE BO3AyXa, IMOYBHI U BOJ0EMOB). Docdop,
altoTponHeie Moaudukanuu (ochopa, GuzMUecKkne M XUMUYECKHE CBOICTBA.
Oxkcug docdopa (V) u pochopHas kuciora, puznueckue U XUuMUIECKUE CBONUCTRA,
nostyyenue. Mcnonap3oBanue pocaToB B KAYECTBE MUHEPAIBbHBIX YJIOOPEHUN.

Oo6mas xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCICHUS.  YTJepoj,  aJUIOTPOITHbIE
MOAM(UKALMM, PACOPOCTpaHEHUE B TpHUpoAE, (PHU3MYECKHEe U XUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepojaa, ux
¢u3nueckue W XUMHUYECKHE CBOMCTBA, JEHCTBHE HAa JKUBbIE OpPTaHU3MBI,
MOJIy4eHHE U TMPUMEHEHUE. DKOJOTUYECKHUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a riao0aJbHOrO TMOTEIJICHUS KIMMaTa, NapHUKOBBIM
s dekt. YronbHas KucaoTa U €€ coyu, X PU3NYEeCKUe U XMMUYECKHE CBOMCTBA,
nmoyiydeHue W npuMmeHeHwe. KauecTBeHHass peaknusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIILIEHHOCTH U CEIbCKOM
XO3sICTBE.

[lepBoHauabHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUAX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA ra3, HedTb),
MPOJIYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKH BAKHBIX BELIECTBAX: KMpaX, O€NKax, yrieBojgax — U ux
poJii B KM3HM 4YeloBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COCTMHEHUN.

KpeMHuuii, ero ¢usnueckue U XUMHUYECKHME CBOWCTBA, IMOIY4YEHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupojne. OOmue mnpeactaBieHus 00
okcusie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThl, X UCIIOJIb30BAHUE B
ObITYy, B MPOMBIIIUICHHOCTU. BakHelllline CTpOUTENbHbIE MaTepHalbl: KEPAMHKA,



CTEKJIO, IIEMEHT, OeTOH, *ene300eToH. IIpobiieMbl 6€30macHOrO HCITOIb30BAHUS
CTPOUTENIbHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHNE KAYeCTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIOICHHUE MPU3HAKOB
UX TMPOTEKAaHUS, OMBITHI, OTpaXKarolue (QU3NYECKUe W XHUMHUYECKHE CBOMCTBa
raJloreHOB M WX COEJUHEHUM (BO3MOXKHO MCIIOJIb30BAaHHE BHJICOMATEPUAIIOB),
O3HaKOMJIEHWE ¢ oOpa3naMu XJIOPUAOB (TaJOTE€HUJIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl W €€  CcoeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEpUAIIOB), HAOJIOIEHHE Mpolecca OOYIIIMBaHUSI caxapa MoJ JIeHCTBHEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3YYEHHE XUMHYECKHX CBOKWCTB
pa30aBIEHHOIN CEPHOU KUCIIOTHI, MPOBEECHNE KAaUeCTBEHHOW PEaKIMu Ha CyJb(aT-
WOH W HaOJIOJieHHMEe TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUUYECKUMU
cBoiicTBaMu a3ora, (Gochopa M HX COCAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX M (OChHOPHBIX yAOOpEeHUM, MOIydeHue,
coOupaHue, pacro3HaBaHUE W M3YYCHUE CBOMCTB aMMHakKa, MPOBEJACHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U (ochaT-uoH M U3ydeHUE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), U3y4YeHue Moenei
KPUCTANIMYECKUX PpEIIETOK anMasza, rpaduta, ¢yiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPONCTBOM MPOTUBOras3a, MojydyeHue, coOupaHue, pacrio3HaBaHUE M U3yueHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJECHNE KAaYeCTBEHHBIX PEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYEHHE TPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIMEH CUIUMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxxHelme HeMeTallTbl U UX COCTUHEHUS».

MeTa/iibl U MX COeTMHEHUS

OO6m1as xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckor cucreme xumuuyeckux snemeHtoB [ .
MeHnneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTtayundeckas CBsi3b U
METAUIMYECKAST ~ KPUCTAUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKUH  pAl
HaIpspKeHUH MeTauioB. PU3NYECKHe U XMMUYECKHE CBOWMCTBA MeTayioB. O0mue
CrocOOBl TIONTy4YeHUs: MeTawioB. [loHsTHE O KOPpPO3WHM METAIOB, OCHOBHBIE
crocoObl 3amuThl X OT Kopposuu. CraBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHNE B OBITY U MPOMBIIIIICHHOCTH.

[Ilenouynsie MeTaiuibl: moyioxkeHue B llepronuueckoil cucTeMe XUMUYECKUX
sanemeHToB /. M. MeHneneeBa, CTpoeHHME MX aTOMOB, HaXOXKJICHUE B MHPHUPOJE.
duznyeckue U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIBI U



TUAPOKCUABI HaTpusi W Kaius. [IpuMeHeHHe WIeNOYHbIX METaNIOB M HX
COEeIMHEHU.

IllenoyHO3eMeENbHBIE METAAJAbl MAarHMM M KaJdblUMM: TIOJOKCHHUE B
Ilepnognuecko cucreme xuMuueckux dineMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaxOXJeHUE B rpupoae. Pusnueckne 1 XMMHYECKUE CBOWCTBA MarHus
U Kajblus. Baxuelmue coenuHeHHs] KaibIUsl (OKCHA, THAPOKCHUI, COJIHN).
XKécTkocTh BOBI U CITOCOOBI €€ yCTpaHEeHHUS.

AuroMuHUN: IookeHue B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMma, HaxOXAeHHUE B Ipupoae. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpPHBIE CBOMCTBA OKCHAA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenne B llepuoanueckoi cucreme XMuMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aTOMa, HAaXOXKJAEHUE B mpupoac. Pusnyeckue Hu
XUMHUYECKHEe CBOMCTBA xene3a. OKcuibl, TuapoKcuabl U conu xenesa (1) u sxenesa
(III), ux cocraB, CBOWCTBA U MOJTYUYEHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB W CIUIABOB, HX (PU3UYECKUMHU
CBOMCTBaMH, H3y4YE€HHE  PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbI[USl W HATpus C BOJIOM (BO3MOXKHO HCIOJIL30BaHUE BHJICOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOWCTB KECTKOM BOJBI, IpOLECCAa TOPEHUS XKeje3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJNB30BAaHHWE  BHUJICOMATEPUAIOB), IPU3HAKOB  MPOTEKaAHUS
Ka4eCTBEHHBIX PEAKIMii HA WOHBI: MarHus, KajablMs, aTIOMUHUS, IIMHKA, JKEJe3a
(I1) u xene3za (II1), meau (11), HabnrogeHNE U OMMCAHUE MPOIECCOB OKpAIIMBAHUS
[JJAaMEHHM MWOHAaMU HaTpHs, Kalus W Kaiablusad (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHUE aM(POTEPHBIX CBOMCTB THUAPOKCHIA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3aj1ad o TeMe «BaxkHenume
METaJUIbl U UX COCTUHEHUSY.

XuMHS M OKPYXKAKOIIAA cpea

BemectBa u marepuanbsl B IMOBCEAHEBHOW KU3HM uelloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBas momoinpb npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKaroUeHd cpeibl (MpeaeiabHasl I0MyCTUMAst
KOHIeHTpatus BemiecTs, najee — [1JIK). Ponb xumuu B pemieHun 3K0I0TrMYeCKUX
npoOiaem.

Xumuueckuit IKCnepuMenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIIaBBI METAUIOB, MOJMMEPHBIE
MaTepuabl).

Mesicnpeomemmuoie ceasu



Peanuzanus MeXnpenMETHBIX CBsI3ed MpU M3YYEHHH XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE TMOHSTHUS: HAy4YHBINH (DakT, rUmoTes3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KIaCCHU(PUKALMs, TEePUOAUYHOCTh, HaOI0IeHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SIBICHUE, MMaPHUKOBBIN
a3 dekT, TEXHOIOTHS, MaTEPHUAIIbI.

dusznka: marepusi, aTroM, OJIECKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIH],
U30TOMbI, PAAUOAKTUBHOCTH, MOJIEKYJIA, JJIEKTPUYECKUN 3apsij, MPOBOJIHHKH,
MOJTYNIPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHME BEIECTBa, I'a3, pacTBOP, PACTBOPUMOCTD, KpUCTAIINYECKas
peméTKa, CIUiaBbl, (PU3UYECKHE BEIWYUHBI, €IUHUIIBI M3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢dorocunres, npixanue, Omocdepa, IKOCUCTEMa, MHUHEPAIbHBIC
ya00peHust, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbBIE BEIIECTRA.

['eorpadusi: armocepa, ruapochepa, MuHEpaIbl, TOPHBIE TOPOJIBI,
M0JIE3HBIE UCKOIAaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE PpE3yJIbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUralOTCsl B X0/ OOYyYEeHHS XMMUU B €AMHCTBE Y4YEOHOW U
BOCHUTATEIIBHON ACATEIBHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUIUCKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIecTBE MpaBWJIaMd M HOPMaMU TIOBEJEHHUS M CIOCOOCTBYIOT MpoIleccam
CaMOTO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCS.

JIuyHOCTHBIE ~ pe3yibTaThl  OTpaXalOT  TOTOBHOCTb  OOyYarommuxcs
PYKOBOJACTBOBATbCSI CHUCTEMOW TMO3WTHBHBIX LIEHHOCTHBIX OpPUEHTAUUd U
pacIIMpEHUE OIbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YaCTHU:

1) naTpHOTHYECKOTO BOCIIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAy4YHOMY HACJIEAUIO0, MOHMMAaHWs 3HAYEHUS XMMHUYECKOM HAYKH B KHU3HHU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HHGOpMAIME 0
NEPEAOBBIX JOCTHKEHUAX U OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHOM XHUMUHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M MpaBUJIaX MEXKIMYHOCTHBIX
OTHOUIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBATEeNbCKOM, TBOPYECKOM W JpYyrux  BHUAAX
NESATETbHOCTA, TOTOBHOCTHM K Pa3HOOOpPa3HON COBMECTHOM AESTEIBLHOCTH MpHU
BBITIOJIHEHUM YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ay, BBHIMOJHEHUU XWMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOM y4eOHOM NeATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUILEH C TO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MMO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEIIECTBE M XMMHYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH WU COCTABJISIOLIME
OCHOBY JIJI1 TTIOHUMAaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS IPUPOJIBI, B3aUMOCBS34X 4YEJIOBEKa C
NIPUPOJHOM CPENOM, O POJIM XMMHUH B ITIO3HAHUHU ITUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBICE MOTHUBBI, HAITPABICHHBIE HA MOJIYYCHHE HOBBIX 3HAHUH IO
XUMUH, HEOOXOJUMBIC Ji OOBSCHCHHS HAOJI0/IaeMbIX IPOIECCOB M SIBJICHUH,
MO03HABATEIbHOM, WH(MOPMAIMOHHOW M YHUTATENIbCKOM KyJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl € Yy4YEOHBIMM TEKCTaMH, CIIPABOYHOU



JUTEPATYPON, JOCTYMHBIMU TEXHUUYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TMO3HAHWUIO, JH0O0O03HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MPOEKTHOW M  HCCIEIOBATEIbCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOyYEHHS B
JlaJIbHEUIILIEM;

4) popMupoBaHKs KYJIbTYPHbI 310POBbS:

OCO3HAHUE IIEHHOCTU »KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3[0pOBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIEICTBUU U
HENPUATHE BPEIHBIX MPUBBIYEK (YHOTPEOJIICHUS aIKOTOJIsI, HAPKOTHUKOB, KYpEHUs),
HEOOXOJMMOCTH COOMIOJIEeHUs] MpaBuid O€30MacHOCTH TIpu  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMH B OBITY U PEATbHOMN KU3HMU;

5) TPYyA0BOIr0 BOCIIMTAHMSA:

MHTEPEC K MPAKTUUECKOMY U3YUYeHHUI0 TIpodeccuil U Tpya pa3IuyHoro poja,
YBOKECHHE K TPYyIAy U pe3yjbTaraM TPYJIOBOH JEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHHUS MPEAMETHBIX 3HAHUM MO XHWMHH, OCO3HAHHBIA BHIOOP
WHJIMBUAYAJIbHOW TPACKTOPUU MPOJIOIHKEHUSI 00pa30BaHUs C YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIemHon npodeccuoHanbHON ESITEIPHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aJalTUPOBATHCA B MPOPECCUOHANBHON CPEAE;

6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH 1E€JIECO00pa3HOEe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3znyecKkoMy M TICUXWYECKOMY 3/J0POBbIO, OCO3HAHUE LEHHOCTU COOJIIOJICHUS
npaBuII 0€30IMaCHOTO MOBEJCHUS TP paboTe C BEIIECTBAMH, a TAKXKE B CUTyaIUsX,
YIPOXKAIOIIUX 3I0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHMUSI, MOJy4aeMble MPU U3YUYEHUU XUMHH, JJIS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEW MPUPOIHOW CPEIOH, JJIsl MOBBIIECHUS
YPOBHS  DJKOJOTHYECKOM  KYyJIbTYpbl, OCO3HaHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJIeM M MyTeW MX pPEIICHUs MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHHMKATUBHOW U COLMAJIBHOMN ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTtanmpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAUYUMBIC IS
dbopmMupoBaHUsST MHUPOBO33PEHUs OOIEHAYYHbIE TMOHATHS (3aKOH, TEOpus,
MIPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTax U TO3BOJISIIOT Ha
OCHOBE 3HaHUU U3 ATUX MPeaMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpCaJIbHbIC YUeOHbIE NEeWCTBUs (II03HABATEIIbHBIE,
KOMMYHUKATUBHbIC, PETYJIATUBHBIE), KOTOpPBhIE O0OECIEUMBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO U OCYIIECTBJICHHUIO y4eOHOMU
NESATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble Jjoruuyeckue JelicTBUA:

YMEHHSI HCMOJb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACIATH UX XapaKTEPHbIC
MPU3HAKH, YCTAaHABJIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHSATHUSIMH), HCIOJIb30BAThH
HNOHSTHS JIJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUMN, BHIOMpATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMHYECKUX PEaKIHM,
YCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3U MEXIYy OOBEKTaMHU H3Yy4YEHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHbBIC, IENYKTUBHbBIE, 10 aHAJIOTHUN),
JenaTh BBIBOJBI U 3aKIIFOYEHUS;

YMEHHME TPUMEHSATH B TMpollecce IMO3HAHUS TOHATUSA (NIPpEeIMETHhIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENN, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTa), XUMHUYecKass QopMyla W YypaBHEHUE
XUMHUYECKOW pEeaKIUuM — MPU PElIeHUH Y4eOHO-TI03HABATENbHBIX 3aJ1a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh M XapaKTepU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3YYaeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBbIE CBS3M U
MPOTUBOPEYHS B U3yUaeMbIX MPOIECCAX U SBIICHUSIX.

Ba3oBble uccienoBarejbckue AeiCTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3bI I1O
MIPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa MO IUIAHUPOBAHUIO, OpPraHU3allMd W MPOBEIACHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaOMI0JaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 Pe3ysbTar, (GOpMyIUpPOBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITAa, UCCIIECIOBAHUS, COCTABIATh OTUET
0 MPOJIETIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
pPa3IUYHBIX BUJIOB U (POPM MPEJICTABICHUS, MMOTYyUYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIONyJISIpHAsT  JIUTEpaTypa XHUMHYECKOIO COJIEpKAHUS, CIPABOYHbBIC
nmocobus, pecypcel WHTepHETa), KPUTHUYECKH OIEHUBATh MPOTHBOPEUMUBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



yYMEHHE NPUMEHATH Pa3IuYHbIE METOJbl U 3alpOChl MPU MOUCKE M OTOOpE
UHGOPMAIIMM W COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX Jisi BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENBHBIX 3a7a4 OMpPeNeIEHHOTO THIIA, MPUOOPETEHHE OTbITA B
o0lacTd WUCHOJB30BaHUS  HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHHE KYJbTYPOU aKTUBHOI'O MCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATEIHLHO BHIOUPATh ONTUMAIBHYIO (OpMy MpeAcTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh peIIaeMble 3aJaddl HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
ApyrumMu popMaMu rpauku U UX KOMOMHALUSAMU;

YMEHHE HCIIOJIb30BaTh M aHAJNU3UPOBAaTh B Ipolecce Y4eOHOH u
MCCJIeIOBATEIbCKON JEATENHHOCTU MH(POPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CENIbCKOTO XO3SCTBa W TPAHCIOpPTa Ha COCTOSIHHE OKPYXKAIOUIeH MPUpPOIHON
Cpelibl.

KoMMyHnKaTHBHBIE YHHBepcaibHble YueOHbIe 1elCTBUS:

YMEHHUSl 3aJlaBaTh BOINPOCHl (B XoJe Juanora W (Wiu) AMCKYCCHH) IO
CyHmIeCTBY  OOCyXgaemMoil  TeMbl, (OpPMYIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEIHFHO BBITIOTHEHUS MPEJI0KEHHOH 3a1a4u;

YMEHHsSI ~ OPEJCTaBIsSATh  IOJY4YEHHBbIE  pe3ylbTaThl  IO3HABATENbHOM
NESTENbHOCTY B YCTHBIX W MHCHbMEHHBIX TEKCTax; JiejaTh MPE3CHTAINIO
pe3yNbTaTOB BBHIMOJIHEHUS XUMHUYECKOTO IKCIEpPUMEHTa (71ab0paTOpHOTO OIbITa,
1a00paTopHOI pabOTHI O UCCIIEI0OBAHUIO CBOMCTB BEMIECTB, yU€OHOr0 MPOEKTA);

yMEeHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHHKAaMH B COBMECTHOM
MO3HABATEILHOM M KMCCIIEOBATENbCKOM  JCSITENIbHOCTH  TPU  pPEUICHUU
BO3ZHUKAIOIINUX TPOoOJeM Ha OCHOBE yuéra OOIIMX WHTEPECOB W COTJIACOBaHUS
no3uIuil (00cyXaeHus, oOMEeH MHEHHUSIMH, «MO3TOBbI€ IITYpPMBbD», KOOPAMHALIUS
COBMECTHBIX JEWCTBUH, OIpenejeHHe KpUTEpUeB IO OIIEHKE KauecTBa
BBITIOJTHEHHOM paOOTHI U APYTHE).

PeryasiTuBHbIE YHUBEpPcaJIbHbIE yueOHbIE IeiiCTBUSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH NEATEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBISATh, KOHTPOJIMPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEebHOCTh, BBIOUpaTh Hanbosee F3(hPpeKTUBHBIE CITIOCOOBI peIIeHUsT YICOHBIX U
MO3HABATENbHBIX 3a/la4, CaMOCTOSTENIbHO COCTaBIATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JICMCTBUM TPHU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJTyYEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pE3yJbTaTa 3asBICHHOW II€JH, YMEHHUE
MCIIOJIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, TIPEIaracMble B YCIIOBUH 3aJaHHIA.

INPEJMETHBIE PE3YJIBTATDI

B cocraBe nmpeaMeTHBIX pPE3yJIbTATOB IO OCBOCHHIO 005S3aTEIbHOIO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (¢enepasbHON pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYalONIMMHUCS Hay4YHbIE 3HAHWS, YMEHHUS U CIIOCOOBI



NercTBUM, crenuduyeckue i1 TOPEeAMETHOM 00macTh  «XHUMHS», BHJBI
NEATEIbHOCTA IO  IOJYYEHHIO HOBOIO  3HAHHUS, €ro HWHTEpIpETaluu,
peoOpa30BaHUI0 U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAITUsX.

K xoHiy oOyuenus B 8 ki1acce npeMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

* PacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHUH: aTOM, MOJIEKYJIa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpOHAs U HEOAHOPOHAsS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIECHb
OKHCIICHUS, XMUMHUYECKasl peakuus, Kiaccupukaius peakiui: peakiuu
COCIMHEHUs, PpEaKIUU PAa3JIOKEHUs, pPEaKIUuu 3aMEUICHUs, peaKuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEII0BON A (EKT peakiuu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aroMa, aToMHas OpOUTallb, paguycC
aTOMa, XMMHUYECKasi CBS3b, MOJISIPHAS M HEMOJIAPHAs KOBAJIEHTHAs CBS3b,
HMOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAcTBOP, MaccoBas JOJsl BEIIECTBa
(IporeHTHAsE KOHLIEHTpAIKsi) B PacTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHMUYECKHX TMOHSITHA U
MPUMEHSIThH 3TU MOHSATHUS MPU ONUCAHUU BEIIECTB U X MPEBPAILICHUI;

e HCIOJB30BaTh XUMHUYECKYI0 CHMBOJIUKY JUI COCTaBlieHUS (HOpMyI
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e ONpEACNATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX,
CTENEHb  OKHUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COEAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAMHEHUH I10
dbopmynam, BHUJ XUMHUYECKOM CBsI3M (KOBaJIGHTHAs W MOHHAas) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpeiBathb cmbica [lepmogmueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX MoJokeHus B Ilepuogmyeckoii cucreme,
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTraapo;

e ONWCHIBATH M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuogmaeckoit
CUCTEMBbl XHMMHMYECKHMX DJJEMEHTOB: pa3auyaTh IOHATUS  «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJIbIlIME TEPUOMbI, COOTHOCUTH OOO3HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmuie «llepmomnueckas cucrtemMa XxuMmudeckux siemeHToB [[. U
MeHneneeBay C€ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sAapa, 00IIee Yucio dJIEKTPOHOB
U pacrpeieieHue X MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHWYCCKUE BEIICCTBA,
XUMUYECKHE peaknuu (10 YUCIYy W COCTaBy YYACTBYIOIIUX B PEaKIMH
BEIIECTB, MO TETUIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOINME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJATBEPXkAas OMUCAHUE TPUMEPAMH MOJICKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TIPEBpAIECHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMMHYECKOTO »JJIeMEeHTa 1o (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMN MBICTUTEIBHON NIEATeTLHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, 0000IeHHe, CHCTeMaTH3aIlnio, KiIacCH(pUKAIUIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBSI3€H — I U3y4YEHHUS CBOWCTB
BCIIECTB M XHMHYECKMX pEaKIMi, EeCTCCTBEHHO-HAYYHBIC METO/IbI
MO3HAHUSI — HAOIIOJIEHHE, W3MEPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN );

ClIeoBaTh  NpaBWJIaM  TMOJb30BAaHUSA  XUMHYECKOM  MOCyloN |
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakKXKe IMpaBWIaM OOpalleHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH TI0 BBITIOJIHCHHIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TOJYYEHUIO W COOMPAHHIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAa M KHUCJIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCcCOBOW JIOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh W TPOBOJAUTH  XUMHUYECKHE  OKCIEPUMEHTHI  I10
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIAUKATOPOB
(makmyc, dheHondTanenH, METUIOPAHXK U JPYyTHe).

K xon1y oOydenus B 9 kj1acce npeIMETHbBIE PE3YIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHU:

PacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XHUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHUCJIEHUS, XUMUYECKasl peaKkusi, XUMUYECKas CBA3b, TEIJIOBOU 3P(DeKT
peakuuu, MOJb, MOJSIPHBI ~ O0BEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEAJIEKTPOJIUTBL, JJIEKTPOJIUTHYECKAsT IHUCCOLMALUS, PEAaKLUU HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIC PEAKIUH, OKHCIHUTEIbHO-BOCCTAHOBUTEILHBIC PEAKIIHH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb, OKHUCIEHHE UM  BOCCTaHOBJICHHE,
ajutotTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJIMYECKasi), KpUCTANIMYECKash pemerka, KOppo3us METaJlIoB,
CIUIaBbI, CKOPOCTb XHMHYECKOM pEaKIUH, IPEACIbHO JONMyCTHMAast
koHueHnrpanus [IJIK BemiecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHSITHA U
MPUMEHATH ITU MOHITUA PU ONMUCAHUU BEIIECTB U UX MPEBPALLCHUN;
HCIIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY [UII COCTaBJICHHUS (GOPMYII
BEILIECTB U YPABHEHUN XUMHUECKUX PEaKIIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHUS! XUMUYECKUX JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAIEKHOCTh BEHIECTB K
OTpENIEIEHHOMY KJIacCy COEIWHEHUU 1o ¢GopMmysaM, BHJ XUMHYECKOU
CBs3U (KOBaJICHTHAs, MOHHAS, MeTaUIMYecKas) B HEOPraHUYECKHUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKHX COCAUHEHUMW, TUI KPUCTAIIMYECKOU
PELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbici Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAHME: OINKCHIBATH W XAPAKTEPU30BATH
Tabnuuynyo (popmy [lepuogmyeckoid CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
pasInuaTh IOHATHS «rjaBHas mnoarpynmna (A-rpymnma)y H  «ImoOodYHas
noarpynmna (b-rpynma)», manele u OOJbIINE MEPUOILI, COOTHOCHTH
0003Ha4YeHUsI, KOTOphIE MMEITCS B MEPUOJUYECKOM Tabnuie, ¢
YUCIIOBBIMM ~ XapPaKTEPUCTHKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3aps] sjapa, oOOINee 4YHCI0 DJICKTPOHOB H
pacripefieliecHue HMX 1O DJJIGKTPOHHBIM CJ0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB JIEMEHTOB U UX COCIWHEHUU B
npejiesiax MaJIbIX MEPHOJIOB U TJIABHBIX MOATPYNN C YYETOM CTPOCHUS UX
aTOMOB,;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HECOpPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIUu
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKUCIEHUs
XUMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIME U CHeUuUUECKHe XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOJATBEPXKAAs OIMNHCAHUE
MPUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHHUM COOTBETCTBYIOLIMX
XUMUYECKHUX PEaKIIU;

COCTaBJISITh YPABHEHUSI DJICKTPOJMTUUYECKON JTUCCOIMALIMM  KHUCIIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILLEHHBIEC YPABHEHUS PEAKLIMI NUOHHOTO



oOMeHa, ypaBHEHHUS pEakKlMid, TMOATBEPKIAIOIMNUX CYyIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX  PEaKIUi
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca STUX PeaKiuii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TPOTEKAHUS XUMUYECKHUX TMPEBpAlICHUN B Pa3IUUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO [IOJIF0 XHMMHYECKOTO »JJIeMEeHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHCHUIO XUMHUYECKOU PEaKIIHH;

coOn0aTe  MpaBWja  MOJb30BaHUA  XMUMHYECKOM  HOCyIo U
nabopaTOpHBIM  O0OpY/JOBaHMEM, a TaKXe TMpaBUia OOpameHus ¢
BEUIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYECHHUIO M COOMPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOJATBEPKJAIONINE  KAa4yeCTBEHHBI  COCTaB
Pa3TUYHBIX BEIECTB: PACIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OPOMHUI-,
noaua-, kKapOonat-, ¢ocdar-, cuiukar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUSI W HWOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONIHE B
BOJHBIX PACTBOpPAX HEOPTAHMUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OINEpAIllMK MBICIUTEIBHON JIEATEIbHOCTH — aHAIU3
W CHHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEeMAaTU3allui0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS WM3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS —
HaOJI0ZICHUE, M3MEpPEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT (peajbHbI U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBO 9acoB
Ne HanMenoBanue pa3ienoB u DJIeKTpPOHHbIe (HM(ppPOBbIE)
KonTpoabHbie IIpakTn4yeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pasnen 1. IlepBoHayanbHble XUMUYECKHE TIOHATHS
Xumusi — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUSA U 5 0 ) bu6mmoreka [{OK

’ MPAKTUYECKOU IESITEIbHOCTH https://m.edsoo.ru/7f41837¢

yeJIOBeKa

12 BemecTBa n XuMuyeckue 15 1 0 bu6mmoreka [JOK

’ peakuuu https://m.edsoo.ru/7f41837¢

Wroro no pazneny 20

Paznen 2. BaxHeiiiue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonsitue 6 0 1 bubnuoreka [IOK

’ 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonsitue o kucinorax 2 0 1 but6mmoreka [JOK

’ M COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonstue 06 5 1 1 bubmuoreka [JOK

’ OCHOBAHMSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJTacChl 1 ) | bubmmoreka [JOK

' HEOPraHUYECKUX COCAMHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazneny 30

Paznen 3. Ilepnoanueckuii 3axon u [lepuoguveckas cucrema xumudeckux 31eMeHToB /I. . MenaesieeBa. CTpoeHne aTOMOB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PeAKIIUN




[Tepunonnuecknii 3aKOH 1

31 [Tepuoanueckas cucrema 7 bu6mmoreka [IOK
' XHUMHYECKHX 31eMeHTOB /JI. . https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aToma
XUMH4YECKasa CBA3b.
3.2 OKHCIIUTEILHO- 8 buGmnorexa LIOK
) https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEIBHBIC PEAKITIH
bubmuoreka [JOK
Hroro no pasnemy 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMms 3 bubnmorexa LOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KoanyecTBo yacos DJICKTPOHHBIE
HauMeHnoBaHue pa3/iesioB U TeEM (uudpoBble)
Ne i/m P KoHTpobHbBI IIpakTH4eckue op
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIC
e padoThbI padoThI
pecypchl
Pasjen 1. BemecTBO U XUuMHYecKHe peaKIIun
11 [ToBTOpeHue u yriayOnenne 3HaHUH 5 1 0 bu6nuoreka LIOK
’ OCHOBHBIX Pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTU XUMHUYECKUX 4 0 0 bubmuoreka [IOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOUTHYECKAs TUCCOIHALIHS. g | | bu6mmoreka [{JOK
’ XUMHYECKUE PEaKIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pa3neua 2. Hemera/ibl 1 MX cOeIMHEHUS
)1 OO1m1ast XxapaKTepUCTHKA XUMHYECKUX 4 0 1 bu6nuoreka LIOK
' anemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1m1ast XxapaKTepUCTHKA XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 Bubmmorexa [JOK
' PYTIHL- 6P https://m.edsoo.ru/7f41a636
COETUHEHMSI
OO1as xapakTepUCTUKa XUMUYECKHX BuG 10K
nOIMoTEeKa
23 VA- LA 7 0 1
DVIEMEHTOB rpymmbt. A3OT, ocop u ix https://m.edsoo.ru/7f41a636
COEJIMHEHHUS
OO61as xapakTepuCcTHKa XUMUYECKUX
2.4 aneMeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmorexa [TOK
’ . py ’ posL https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS




Utoro no pazneny

25

Paznen 3. MeraJiIbl 1 X COeIMHEHUS

. bubnuotexa [JOK
3.1 Obmwe cBoficTsa METaIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxxueiimnie MeTaisl 1 UX COSTUHEHUSA 16 htns://m._edsoo. ru/7f41 2636
Uroro no pazaeny 20
Paznen 4. Xumus u oKpyskamomas cpeaa
4.1 BemiecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKA 3 bubnmorexa LIOK
) m P https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PeszepBHOE BpeMs 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68







IHOYPOYHOE IIJTIAHUPOBAHHUE

8 KUJIACC
KosmnuectBo 4acos JIeKTPOHHbBIE
Ne undgposbie
Tema ypoka Koutpoasbnbie | IlpakTnuecku
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThbl
pecypcsbl

1 [Ipeamer xumun. Pois XUMUHM B KU3HU | Bbubmmorexa [JOK
yenoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c

2 [TonsiTe 0 METOAAX TO3HAHUS B XUMHUH 1 bubmmorexa HOK

A https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padota Ne 1 «IIpaBuia

3 paboThI B 1a00paTOPUN U TPUEMBI 1 bubnmorexa [JOK
oOpareHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 Yucrtele BemecTBa 1 cMecu. CiocoObl | bu6mmoreka [JOK
pa3zaeieHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTideckast pabota Ne 2 «Paznenenue

5 cMecell (Ha mpuMepe OYMCTKH TTOBAPEHHOM 1 bubmmorexa [JOK

prMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuoreka [{OK
6 A 1
TOMBL H MOJICKYJIT https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHUE AIEMEHTHI. 3HAKH (CUMBOJIbI) 1 bu6mmoreka [JOK
XUMHUYECKUX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CIOXKHBIE BEIIECTBA 1 bubmmorexa [TOK

p B https://m.edsoo.ru/ff0d2a6e

9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 bubmmoreka LIOK

https://m.edsoo.ru/ff0d2d50




3aK0OH OCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmoreka [JOK

10 Xumuyeckas popmyna. BateHTHOCTh aTOMOB
bopmy https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB
1 OtHocuUTeNbHAs aTOMHAs Macca. bubmuoreka [{OK
OTtHocuTeNnbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 1011 XHMAYECKOI0 3JISMCHTA B Bbu6mmorexa [JOK
COCINHECHUN https://m.edsoo.ru/ff0d350¢
13 KosmmuectBo BemecrBa. Monb. MossipHas bubnnoreka [JOK
macca https://m.edsoo0.ru/ff0d5230
14 OuU3NUEeCKUEe U XUMUYECKHE SIBIICHUS. bubmuorexa [{OK
XUMUYECKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku ¥ ycioBus NpOTEKaAHUSA bubnuorexa [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciaenns KoIm4uecTBa, MacChl BEIISCTBA bu6mmoreka [JOK
10 YPABHEHUSM XMMHYECKUX PEAKIUU https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuueckux peakiui
18 (coe I/IH(IE)?HI/ISI a3JI0XKEHUS 3a1\IZe eHUs bubmmorexa [IOK
A P > SAMCHICHIEL https:/m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBII-
19 sHIMKIoneaucT. O6o0IeHne u bubmmorexa [TOK
H AT, le https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIMs 3HAHUH
20 KonTponbnas padora Nel mo teme bubmuorexa [JOK
«BelecTBa 1 XUMHYECKUE PEAKLIAD) https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsk razos. CoctaB Bo3ayxa.
bu6mmoreka [IOK
21 Kucnopox — snemMeHT ¥ npocToe BEIMECTBO.

O3o0H

https://m.edsoo.ru/ff0d448¢




dusnyeckne ¥ XUMHUYECKHE CBOMCTBA

bu6mmoreka [JOK

22 KHCJIOpoJia (peaKIuu OKUCIICHUS, TOPEHHE). httos//m.edsoo.ru/F0d46 14
ITousite 06 oxcumax
CriocoObI TOTyYeHUsT KHCIIOPOia B
23 J1a0OPaTOPHUHU U IMIPOMBIIIIEHHOCTH bubnmorexa [TOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoia
TernoBo# 3(hPeKT XUMUIECKOI peaKIu,
24 MOHATHE 0 TSPMOXUMHUECKOM YpaBHCHUH bubnmorera [TOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHIAOTEPMUUYECKUX PEAKITUIX
Tomnuso (HedThb, yroab U METaH ).
25 3ar ﬂsHeéHeq};oz’» yxa CII0COOBI iro bubmorexa LOK
p AYxd, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAIEHUS
[Ipaktuyeckas padora Ne 3 o Teme
26 «ITonyuyenne u coObupaHue KUCIOpoOaa bubmorexa LIOK
Y . P pOAa, https://m.edsoo.ru/ff0d4ae2
M3YUYEHUE €ro CBOMCTBY»
7 Bonxopon — 351eMeHT U IpOCTOE BEILECTBO. bubnnorexa [JOK
Haxoxaenue B npupoie https://m.edsoo.ru/ff0d4dd0
)3 DOu3nUeCKre 1 XUMHUYECKHUE CBOMCTBA bu6mmoreka [IOK
Bojopoja. [Ipumenenne Bomopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{OK
29 I1
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/f0d50d2
30 Crioco0sI moTy4eHus: BOAOPOa B bubmmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas pabora Ne 4 o Teme
31 «[Tonyuenne u cobupanmre BOAOPOIA bubmorexa LOK
y N p FOpoa, https://m.edsoo.ru/ff0d4f42
W3Y4YEHUE €ro CBOMCTBY»
b K
32 Mosipabiii 00b€M ra3oB. 3akoH ABOTaAPO nommotexa 110

https://m.edsoo.ru/ff0d542¢




Breraucnenus O6’béMa, KOJINYCCTBA BCIICCTBA

33 rasa 1o €ro M3BeCTHOMY KOJINYECTB bubmiorexa HOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITU 00BbEMY
Brruucnenns 00bEMOB ra30oB 110 YPaBHEHHIO
34 €aKIMH Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
peakl . https://m.edso0.ru/ff0d5708
OTHOIIICHUI ra30B
35 dusnyeckne 1 XUMHYECKHE CBOMCTBA BOJIBI bubnmorexa [TOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 00 bubmuoreka [{OK
AHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenab. HacklleHHbIE 1
37 HEHACHI epHHLIe paCTBO bI. MaccoBas g0 bubmotera [IOK
B p pbL. A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOpE
IIpakTtuyeckas padora Ne 5 o Teme
38 «IIpuroropneHue pacCTBOPOB C OIPEACIEHHOM bubmotera [JOK
P . o P p bed https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA»
19 KonrtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoxa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, knaccupuKanus, bu6mmoreka [IOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
0 OcHoBaHHS: COCTaB, KJIACCU(DUKAIINS, Bbubmmorexa [JOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bu6mmorexa [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 Ilonydenne u XUMHUYECKUE CBOMCTBA KUCIOT bubmorexa HOK
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, CIOCOObI bubmmoreka [JOK
MOJYyYECHUS, XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTueckast pabota Ne 6. Pemenue
47 AKCTIEPUMEHTAIILHBIX 3a71a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
43 I'eneTnueckas cBsI3b MKy Kilaccamu bubnunorexa [JOK
HEOPraHWYECKUX COEAUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06001eHne U cucTeMaTU3aIMs 3HAHUIA
m 1 https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9%¢ela
COCIMHEHU
[TepBbie MOMBITKU KIaccUPUKAITIT
51 XHMHUYECKHUX 3JIeMeHTOB. [ToHsATHE O rpymmax bubmorexa HOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3akoH u [leprnonnueckas
52 CHCTEMa XUMHUUYECKUX 31eMeHTOB J[. 1 bubmorexa HOK
o https://m.edsoo.ru/00ada52¢c
Menneneesa
53 Ilepuonsl, Tpynmnsl, TOATPYNIIILI bubmorexa HOK
PHOJBL, TPY - OATPY https://m.edsoo.ru/00ada52¢c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITEP. bubmuoreka [{OK
N3otormbl https://m.edsoo.ru/00ada342
55 CtpoeHHE IEKTPOHHBIX 000JI0YEK aTOMOB bubmuoreka [{OK

aneMeHToB llepuoguyeckoii cuctemst /1. U.

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




Menneneesa

XapakTeprucTuKa XUMHUECKOTO DJIEMEHTA T10

bu6mmoreka [IOK

36 EOI;.OI\J;[(:}I:;::;ZBZHGP MOZHECKOH CrCTeMe https://m.edsoo.ru/00ada824
3nauenue [leproauueckoro 3akoHa st
57 pa3BuTUs Hayku U npaktuku. . W. bubmuoreka [IOK
MenpeneeB — y4€HbIN, IEJAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
53 DNEeKTPOOTPULIATEIHLHOCTh ATOMOB bubnnoreka [JOK
XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [{OK
59 Honmas xumuriccKas cassp httos://m.edso:)_.[ru/OOadac34
60 KoBaneHnTtHas nosisspHasi XuMU4ecKas CBs3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMOIsIpHAs XUMUYECKas CBS3b brbmmorexa [OK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (CTeneHp OKHCICHHS https://m.edsogru/OOadae28
63 OKuUCIUTETbHO-BOCCTAHOBUTEIBLHBIC PEAKIIUU bubmorexa HOK
https://m.edso00.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIU bubmorexa HOK
https://m.edsoo.ru/00adb076
65 Konrponsnas padora Ne4 o reme bubnnorexa [HOK
«CTtpoeHne atoMa. XMMHUYECKAsI CBA3bY https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001ieHue u bubmuorexa [JOK
CHCTeMaTHu3alus 3HaHUH https://m.edsoo.ru/00adb33¢c
67 PesepBHblit ypok. O60011eHue u bubmmorexa [JOK

CUCTEMATHU3AUA 3HAHUN

https://m.edsoo.ru/00ad9cb2




68

PesepBHbIil ypok. O6001ICcHIE 1
CUCTEMaTHU3ALMS 3HAHUU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanyecTBo yacos DJIEKTPOHHBIE
uudposbie
Ne n/m Tema ypoka Kontpoasbubie | IlpakTuueckue
Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypcbl
ITepuonuueckuii 3akoH. [leproauueckas
1 v f eMa ec a71e E oB JI. 1 0 0 bubmorexa HOK
ncTemMa XuMHU4decKux snemeHnToB J1. U.
https://m.edsoo.ru/00adb59¢
MenneneeBa
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOWCTB
2 eCKp AJIEMEHTOB TI€ ¢ 1 0 0 bubmorexa OK
XUMHYECKHX AJIEMEHTOB MEPBBIX TPEX
p p https://m.edsoo.ru/00adb6b6
MEepPHOJI0B
3 Kiaccudukanus 1 HOMEHKIaTypa 1 0 0 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buabel XUMHUUECKON CBSI3U U THUIIBI bu6mmoreka [JOK
4 . 1 0 0
KPUCTAJUIMYECKUX PELLIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padbora Nel no teme
5 «IToBTOpenue u yriayOiaeHue 3HaHUIA 1 1 0
OCHOBHBIX Pa3/JIEJIoB Kypca 8 Kiacca»
6 Knaccugukanus XuMHU4ecKux peakiui no | 0 0 Bubmuorexa [JOK
pa3JIWYHBIM ITPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMHUYECKOUN PEaKIIUH.
7 ITonsitue o FOMIz)FeHHBIX U TeTe OFSHHLIX 1 0 0 bubmorexa HOK
p https://m.edsoo.ru/00adbe9a
peaKiusx
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.
g @DaKTOpBI, BIUAOLIME HA CKOPOCTh 1 0 0 bubnuoreka LIOK

XUMHUYECKON PCaKuu U MOJIOKCHUC
XUMHYCCKOT'O paBHOBECUA

https://m.edsoo.ru/00adc28c




OKXHUCIUTEIbHO-BOCCTAHOBUTELHBIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
10 Teopust 3nEKTPOAUTUYECKOMN TUCCOLMALINU. bubnuoreka [IOK
CusnbHBIE U CJTa0bIe AJIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 Wonnrle ypaBHEHUS peakIuii bubmorexa LOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT ¥ OCHOBaHUN
12 B CBETE IPEICTAaBICHUN 00 bubmorexa HOK
et N https://m.edsoo.ru/00add5d8
AJIEKTPOIUTUYECKON AUCCOIUALINKI
XnMHYecKre CBOMCTBA COJIEH B CBETE
13 MIPEICTABIEHUN 00 DIIEKTPOIUTHIECKON bubmorexa IOK
pest p https:/m.edsoo.ru/00add8b2
JIUCCOLIUAIA
14 ITonsTHE O THAPOIN3E COJICH bubmorexa IOK
AP https://m.edsoo.ru/00add9d4
15 [IpakTueckast padorta Ne 1. «Pemienue bubnuoreka LIOK
JKCIIEPUMEHTAJIBHBIX 331aD) https://m.edsoo.ru/00addbfa
bu6nunoreka LIOK
16 O00011IeHE U CUCTEMATH3a 3HAHWUH
HHCHHE H CHCTOMATHSAII SHATIH https://m.edsoo.ru/00addd12
OO01mmas XxapakTeprCTUKA TaIOTeHOB. bubnmnoreka [JOK
17 .
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Konrtponsnas padora Ne2 o reme
18 «DJIeKTpOIUTHYECKAS JUCCOIIHALIUS bubnuorexa [IOK
p A HHATLH. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEaKlii B paCTBOPaxX»
XnopoBogopoa. CojsHast KUCIIOTa,
19 XI/IME‘IGCKI/I: CBOMCTBA, MOIYUECHHE bubmmorexa IIOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [IpakTrueckas padota Ne 2 o Teme bubnuoreka [JOK

«TonyueHue COMAHOM KUCIOTHI, U3yUEHUE

https://m.edsoo.ru/00ade348




€€ CBOICTBY

Brraucnenus 1o YPaBHCHUAM XUMHNYCCKUX

bu6moreka [JOK

21 €aKI1i, €CIIM OJUH M3 PEarcHTOB JaH B
peaxtl A P s https://m.edsoo.ru/00ade488
M30BITKE
” OO6mras xapakTepucTuka 3JeMeHToB VIA- bu6mmoreka [JOK
CPYIIIBI https://m.edsoo.ru/00ade64a
AnnorponHbie MOAU(UKAIIUN CEPBI.
23 Haxoncp €HHUE cepbl H(I;é coe I/IHGI:H/Iﬁ B Bubmmorexa [IOK
A P ;H https://m.edsoo.ru/00ade64a
pupoie. XMMHUYECKHE CBOMCTBA CEPBI
24 CepoBonopoj, cTpoeHue, pu3ndeckue u bu6muoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (bU3MIecKre U XUMHUYECKHUE CBOMCTBA bubmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHWMHUYECKHE PEAKIUH, JIEKALUE B OCHOBE
%6 MIPOMBIIIJIEHHOT'O CII0C00a MOJIy4YeHHUs bubmuoreka [IOK
CEpPHOM KHUCJIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpeibl COETUHEHUSIMU CEPhI
7 Brruncienue MaccoBOM J0JIM BEIXOa bubnunoreka LIOK
NPOAYKTA peaKuU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepuCTUKa 3JIEMEHTOB V A-
)% rpynnsl. A30T, pacipocTpaHEHHE B bubmuoreka [JOK
npupoze, Gu3NIecKre u XUMUIEeCKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHaK, ero GU3NUecKue 1 XMMUYECKHe bubnuoreka LIOK
CBOMCTBA, IIOJIy4YCHUE U IPUMEHECHHE https://m.edsoo.ru/00adf004
30 [Ipaktuyeckas padora Ne 3 o Teme bubnuoreka [IOK

«HonyquHe aMMHaKa, U3y4CHHUC €TI0

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




CBOMCTBY»

A30THas KucioTa, e€ pusnueckue u

bu6nunoreka LIOK

31
XHMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnons3oBaHue HUTPATOB U COJIEU
1 aMMOHHUS B KQU€CTBE MUHEPATBbHBIX bu6mmoreka [JOK
yao0openuil. XuMu4eckoe 3arpsi3HeHue https://m.edsoo.ru/00adf518
OKPY’KaIOIIEH Cpeibl COCAMHEHUSIMHU a30Ta
dochop. Oxcun docdopa (V) u pochopuas
33 KHCT0Ta, GU3NYECKUE U XUMUYIECKHE bubmorexa HOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIyYEHUE
Hcnons3oBanue ¢pocdartoB B KauecTBe
34 MUHEPAIBHBIX YI00peHuii. 3arps3HeHue bubmmorexa [IOK
P . Y0P 4P https://m.edsoo.ru/00adfc20
pUPOIHOI cpenbl hocharamu
15 VYrnepoa, pacnpocTpaHeHuE B IPUPO/IE, bu6mmoreka [JOK
(bU3MYEeCKre U XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcwunpl yriaepoja, ux GU3uv4ecKkue u
36 XUMHUYECKHE CBOMCTBA. DKOJOTHYECKUE bubnuoreka [IOK
po0JIEMBI, CBSI3aHHBIE C OKCHJIOM YIJIepoJa https://m.edsoo.ru/00adfebe
av)
37 VYronbHasg KUCIOTA U €€ COU bubmorexa [OK
https://m.edsoo.ru/00ae006¢
[Tpaktuueckas padota Ne 4 o Teme
38 "[losryyeHune yriekucioro rasa bubmorexa [OK
M y ) . https://m.edsoo.ru/00ae027¢
KadecTtBeHHas peakiys Ha KapOOHAT-HOH
[TepBoHavabHBIC TTOHATHS 00
39 OpraHMYECKUX BEIIECTBAX KaK O bubmorexa LIOK
P https://m.edsoo.ru/00ae054¢
COCIMHEHMSIX YTIIepoIa
40 Kpemnwii u ero coenunenus bu6mmoreka [JOK




https://m.edsoo.ru/00ae080a

[IpakTrueckast paborta Ne 5. Pemenue
IKCTIEPUMEHTAIILHBIX 33714 110 TeMe

bu6mmoreka [JOK

41 .
«BaxkHelme HeMeTaIbl 1 UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUSY
Kontponbnas padota Ne3 mo teme
. bubnuorexa [JOK
42 «Baxkuennme HeEMETAJUIE U UX
https://m.edsoo.ru/00ac0e18
COEIMHEHUSY
OO6mrast XxapakTepruCTUKa XUMHYECKUX

13 3JIEMEHTOB — METAJJIOB. MeTaimnueckas bubnuoreka [IOK
CBSA3b U METaJNINYeCKask KPUCTAININYECKAs https://m.edsoo.ru/00ael103e
peméTka. Pu3nyueckre CBOMCTBA METANIOB
XHUMHUYECKHUE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUI PSII HAIPSHKEHUI bubnnorexa [IOK

p p p https://m.edsoo.ru/00ael1156
METaJNIOB
OO6u11e crocoObl MOTYyYSHHUS METAJLIOB.

45 CmiaBbl. BeruuciieHus mo ypaBHEHUSIM bu6muoreka [IOK
XUMHUUYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJICPXKUT MPUMECH

46 IlonsgaTue o KOppo3uu METAIIIOB buGnnorexa [IOK

pp https://m.edsoo.ru/00ae1278
bubnunoreka LIOK

47 €JIOUHBIEC METaJIbI
m https://m.edsoo.ru/00ael14b2

48 OKcHAbl U TUAPOKCHUIALI HATPUS U KA bubmorexa LOK

P P https://m.edsoo.ru/00ael14b2

49 [lemouyHO3eMETbHBIC METAIIIBI — KAJbIAH 1 bubmuoreka [{OK
Maraum https://m.edsoo.ru/00ael5e8

50 Baxneiime coeTMHEHUS KaIbLIUs bubmuoreka [IOK




https://m.edsoo.ru/00aelS5e8

51 O0001IeHre ¥ cucTeMaTH3aIis 3HaHUH
52 JKécTkoCcTh BOMBI U CIIOCOOLI €€ yCTpaHEHUS bubmmorexa [TOK
A yerp https://m.edsoo.ru/00ae1886
[IpakTuueckast pabora Ne 6 o Teme
53 "KEcTKOCTL BOJIBI M METOMEI €€ bubmmorexa [TOK
" A https://m.edsoo.ru/00aelae8
YCTpaHCHHS
bu6auoreka [IOK
54 ATroMuHHR
https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHJIA U bubmuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubnnorexa IIOK
56 Keneso 3
https://m.edsoo.ru/00ae1d86
57 Oxcwunpl, Tugpokcuabl U conm xenesa (1) n bubnunoreka LIOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMAaTU3alUs 3HAHUI
IIpaktuyeckas padora Ne 7. Pemienue
59 SKCIIEPUMEHTAILHEIX 33734 10 TEME bubmmorexa IIOK
p . a https://m.edsoo.ru/00ae3de8
«BaxxkHele MeTaIbl U UX COEIUHEHU)
Breruucnenus mo ypaBHEHUSIM XUMHUYECKUX
€aKIUH, eCJIM OJUH U3 PEarcHTOB JIaH B
60 i36BITKC WJIA COZC >I<I/1Tpn HMeCH bubmorera [JOK
P . P ) https://m.edsoo.ru/00ael1750
Brraucnenus MacCoOBOM JOJIH BLIXOIa
MPOJIYKTa PEaKlUu
61 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUi
2 KonTponbnas padora Ne4 o teme
«Baxneiiime MeTaIbl U UX COETUHEHUSDY
63 BeniecTBa 1 maTepuasnsl B TOBCETHEBHOM bubnuorexa [JOK




KHN3HHU 4YCJIIOBCKA

https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arps3sHEHUE OKPYIKAOIIEH | bubnmnoreka [JOK
cpebl https://m.edsoo.ru/00ae4270
65 Posib XMMHM B peIIeHNN IKOJIOTUYECKUX | bubmuoreka [JOK
npo0em https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O600IeHNE 1 | bu6muoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O6001IeHIE 1 | bu6muoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O60011eHue u | bubmmoreka [JOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Xumus, 8 kiacc/ 'abpuensia O.C., OctpoymoB WN.I"., Cnagkos C.A.,
AxknmonepHoe obmiectBo «M3aarenscTBo «IIpocBenienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxrmonepHoe obmiectBo «M3aarenscTBo «IIpocBerienne»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. I'abpuensu O. C., Bockooboiinukona H. I1., Sliykosa A. B. HacronbHas kaura
yuntens. Xumus. 8 ki1.: Meroauuyeckoe nocodue. - M.: Jlpoda, 2021.

2. l'abpuensu O. C., AAmykoBa A. B. Tetpanp 1uist 1a00paTOPHBIX OIBITOB U
npaktudeckux padot. 8 k1. K yaednuky O. C. 'abpuensna «Xumusi. 8 kinacey.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumust». 8 knace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. T'abpuensin, O. C. Metonuueckoe nocodue k yueOnuky O. C. ['abpuensina
«Xumusy. 9 knace / O. C. 'abpuensn. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosoruueckue kapTol kK yaueouuky O. C. 'abpuensna «Xumus. 8
KJ1acc» : Metoaudeckoe nocodue / JI. M. AcanoBa. — M. : Jlpoda, 2020

6. XuMus : TexHosiornueckue kaptol K yueonuky O. C. 'abpuensna «Xumus. 9

Kjacey : metoauyeckoe nocodue / JI. M. Acanoa. — M. : [Ipoda, 2018



7. Xumus. 8 xi1.: KoHTponbHbIe U TpoBepouHbIe padboThl K yueOHuky O. C.
["abpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u

ap. - M.: Ipoda, 2022. nannbie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmnoreka IIOK, Skmacc






