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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUHM Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOECHHS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHusl, PEACTABICHHbBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (enepanbHO paboueld MporpamMmmel
BOCIIUTAHUS U C YUETOM KOHIEMIIMK MPENnogaBaHusi yaeOHOro mpeameTa « XuMHUs»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XxumMuu J1a€T NPEACTaBICHUE O LEAX, OOLIEH cTpaTeruu
oOydeHHMsI, BOCIUTAHHUA M paA3BUTUS OOyYalOUIUMXCS CpPEACTBaMH Y4YEOHOIO
npeamMerTa, YCTaHABIMBAET  00s3aTEIbHOE IPEIMETHOE coJiep KaHue,
IIpe1yCcMaTpUBAET paclpeiesieHHe €ro o KiaccaM W CTPYKTYpPUpPOBaHHUE IO
pazgenaM M TeMaM MPOrpaMMbl MO XHMHH, OINPEIEISIET KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHS] XHMHM C€  YYETOM  MEXIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBSI3€M, JIOTMKM Yy4yeOHOro Impolecca, BO3PACTHBIX
OCOOCHHOCTEM O00ydYarolIuxcsi, OINpeeNseT BO3MOXKHOCTH NpeaMeTa s
peanuzaiuu TpeOOBaHMM K pe3ylibTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTeIbHOMU
IIPOrpaMMbl Ha YPOBHE OCHOBHOI'O 00IIero o0Opa3oBaHUs, a TaKKe TpeOOBaHUU K
pe3ysbrataM oOy4eHHs] XMMUHM Ha YPOBHE €€l U3y4eHHs IPeIMETa U OCHOBHBIX
BUJIOB Y4eOHO-IIO3HABATEIbHON JAESATENIBHOCTH OOYYAIOIIErocsi IO OCBOEHUIO
y4eOHOro co/iepKaHusl.

3HaHME XHMHH CIIY>)KUT OCHOBOM JUisi (OPMHPOBAHUS MHPOBO33PEHUS
oOy4arolerocsi, €ro MpeACTaBICHUA O MaTepUAIbHOM €JIMHCTBE MHPA, BAKHYIO
poJib UrparoT (popMUpPYEMblE XUMHUEH MPEACTABICHUS O B3aUMOINPEBPALIECHUSAX
SHEPruM U 00 HBOJIIOIMHU BEIIECTB B MPHUPOAE, O MYTSIX PELICHUS III0O0ATbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, HHEPreTHYECKOMH,
MUIIEBOM U 3KOJOTMYECKON 0€30MacHOCTH, MPOOJIEM 3ApaBOOXPAHEHHUS.

N3yuenne xumuu:

CHOCOOCTBYET  peaju3alid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
(dbopmMupoBaHus KyJIbTYphl JIMYHOCTH, €€ 0011el U (QYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS U TBOPYECKUX CIHOCOOHOCTEU
oOy4JarIMXCs, HABBIKOB KX CaMOCTOSITEIbBHOW  Y4EOHOW  JI€SATEIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEAHEBHOM KM3HU, TaK U B IPO()ECCHOHATIBHOM 1€ATEbHOCTH;

3HAKOMHUT CO CHEHU(PUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, ABJIIETCSI OTBETCTBEHHBIM
3TaroM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHON I'PaMOTHOCTH 00 y4YaroIIUXCs;
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crocoOCTBYEeT (POPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUECKOE
oOpa3zoBaHue 00y4arOIINXCS.

JlanHble HampaBjeHUs] B OOYyYEHUM XUMHUU O0O€CIEeUMBAIOTCS CHEUU(PUKOM
colepKaHusl  y4eOHOro  mpeameTra, KOTOpbIM  SBIIAETCA  NEAaroruuecku
aJanTUPOBAHHBIM OTpa)K€HUEM 0a30BOM HAYKH XMMHUHM HA ONPEAEIEHHOM dTale e€
pa3BUTHA.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0oOHIEro 0O0pa3oBaHHs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHCS CUCTEMbI MEPBOHAYAIBHBIX MOHATHH XHMHH, OCHOB
HEOPraHWYEeCKOM XMMHM UM HEKOTOPbIX OTHENbHBIX 3HAYUMBIX IOHATHH
OPraHu4eCKON XHUMUH.

CrpykTypa coaepxaHusi porpaMmbl MO0 XUMUU C(POpMUPOBaHA Ha OCHOBE
CUCTEMHOro noaxoza K €€ uszydeHuro. Conep:kaHue CKIAABIBAETCS U3 CHCTEMBI
MOHATHN O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI ITIOHATHN O XUMHUYECKON
peakuuu. OO0Oe 3TU CHCTEMBl CTPYKTYpPHO OpPraHUM30BaHbl [0 MPUHLUITY
IIOCJIEI0OBATENBHOTO PA3BUTHUS 3HAHUHM HAa OCHOBE TEOPETHUYECKUX IPEICTABICHUIN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoauueckoro 3axoHa /. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHsI O CTPOEHUHN aTOMa U XUMHYECKOU CBSI3U;

— TMpEeACTaBICHUN 00 3JIEKTPOJIUTHYECKOW JMCCOLMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMATPUBAIOTCA HA OCHOBE OMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHA K JpyromMy, BBINOJHAS (QYHKIUMU OOBSCHEHHUS W NPOTHO3UPOBAHMS
CBOICTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOIO MPUMEHEHUS U MOJyYEHHUS
M3Y4aeMBbIX BELIECTB.

OcBoeHue nmporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (OPMUPOBAHUIO
IIPEACTABIEHNSA O XUMUYECKOM COCTABIISIONIEN HAYYHOM KAPTHHBI MUPA B JIOTHKE
€€ CHCTEMHOW NpPHUPOABI, LIEHHOCTHOIO OTHOLICHHWS K HAYYHOMY 3HAHUIO H
METO/laM TO3HaHUs B Hayke. M3ydeHue XUMUU NPOUCXOAUT C IMPHUBJICUEHHUEM
3HAHMM W3 pPaHee HW3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyXKaroumid MHpY,
«buonorus. 57 knaccel» n «Pu3KKa. 7 Krace».

[Ipy wW3yyeHUM XUMHHM HOPOUCXOAMUT (HOPMHPOBAHHWE 3HAHUKA OCHOB
XUMHYECKOM HayKHd KakK O0JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIIbHOCTH 4YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOM KYJBTYpPBI.
3amaya y4eOHOro npeaMera COCTOMT B (DOPMUPOBAHMM CUCTEMBI XMUMHYECKUX
3HAaHUN — BaKHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETHUUECKUX MOJ0KECHUH,
JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO XapakTepa, sA3blKa HAayKH, B
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OpUOOIIEHUN K HAay4YHBIM METOJaM I[IO3HAHUS TpPHU H3YYEHUH BEIIECTB W
XUMHYECKUX peaKiuii, B JOPMUPOBAHUN W PA3BUTHUU MO3HABATCIHHBIX YMCHHUHA H
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIBHON M y4eOHO-HCCIEN0BATEIbCKOM
JESITebHOCTH, OCBOCHHMU TMpaBWiI O€30MacHOr0 OOpalleHusi C BEIIeCTBAaMHU B
MMOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUe LeH, KaK:

— (¢opMupoBaHHE MHTEIUIEKTYaJbHO pPAa3BUTON JWYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEILHOMY NPUHATHIO PEIICHU,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSM >KU3HU;

— HampaBIEHHOCTh OOydYeHHS HAa  CHUCTEeMAaTHYECKOEe MpHOOIIEeHHE
OOyJarouMxcss K CaMOCTOSITENIbHON MO3HABATENIbHOM AESITEIbHOCTH, HAyYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

— o0ecreueHne yciaoBUl, CIOCOOCTBYIONIUX MPUOOPETECHUIO 00YUaOIIUMUCS
OTbITa PAa3HOOOpPA3HOM [EATEIbHOCTH, IMO3HAHUS M CAMOIIO3HAHUS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIIMIA), UMEIOMINX YHHUBEPCAIbHOE 3HAUYCHHE IS
pa3IMYHBIX BUAOB JACSATEIbHOCTH;

— (opmupoBaHue o00mel (YHKIMOHAJIBHOW M €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCIIEé YMEHUH OOBACHATb M OLICHWBATH SIBJICHUS
OKpY’KaroIllero MUpa, UCIOJb3ys 3HAHUS U OMBIT, MOJyYEHHBbIC MPH H3YYCHHH
XUMHH, TPUMEHATh WX TpPH PEHICHUU Mpo0JeM B TOBCETHCBHOW JKU3HH W
TPYZIOBOU JIEATEIBHOCTH;

— (QopmupoBanne y 00ydYaromuXcsi TyMAaHHCTUYECKUX OTHOILICHHUH,
MOHMMAaHUSl EHHOCTH XHMHYECKUX 3HAHUU s BBIPAaOOTKH SKOJOTHYECKH
1enecoo0pa3Horo moBEeJAeHUS B ObITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXpPaHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOLIEH NIPUPOTHONU CPEbI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CAMOBOCIIUTAHHIO Ha OCHOBE YCBOGHHS OOIIEYENTOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGWIS W HANPaBICHHOCTH JAJbHEHIIETO
oOy4eHusl.

OOmiee YucCinO YacoB, OTBEAEHHBIX /JIs HM3yYEHUS] XUMUU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

[IpomexyTtouHast arrectanuss mno xumuu (8-9 Kkiaccel) — mpoueaAypa,
OpOBOAMMAs C LENbI0 OIECHKH KadyecTBa OCBOCHHSA OOYYAIOIIMMUCA YacTH
cojiep>kaHusl (UETBEPTHOE OIICHMBAHUE) WIIM BCEro 00bemMa y4eOHOU TUCIUIUIMHBI
3a y4eOHbII TOJ. (rOJI0BOE OIIEHHMBAHUE) OCYILIECTBIISIETCS B COOTBETCTBUM C
KaJIEHJAapHbIM y4eOHBIM Ipa)uKoM B pOpMe KOHTPOJIBHOM pabOoTHI.
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[IpoMexyTOouHass aTTecTalMsl MPOXOAMT Ha MOCJIEeAHEeH ydeOHOl Hexene
yeTBepTH ydeOHoro roza. dopmbl UM MNOPAAOK NPOBEACHUS NPOMEKYTOUYHOM
atrectauus onpeaensatorcs «llojgoxxenuem o popmax, NEPUOAUIHOCTH U TOPSIKE
TEKYLIEro KOHTPOJI yCIIEBAEMOCTH M ITPOMEKYTOUYHOM aTTECTAlMU 00YyYaroLUXCsl
MyHuIMnanabHOro Ka3eHHOro 001eo0pa3oBaTesIbHOTO yupexkaeHus «Connarckast
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COIAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHBIE XUMUYECKUE IOHATHS

[TIpenmeTr xumuu. Posib XMMHM B KW3HU 4YEIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTtBa. PU3MYECKUE CBOWCTBA BELIECTB. ArpEratHoe COCTOSIHUE
BemiecTB. [loHsiTHE O MeTOoAaX MO3HAHUA B XUMHUHU. YHCTbIe BEIIECTBA U CMECH.
Crnioco0slI pazaeneHusi cMece.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKUE 3JeMEHTbl. CHMBOJBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClIokKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BajleHTHOCTH aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKkOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOcHUTEIbHAss aTOMHAs Macca.
OTtHocuTenbHas MOJEKyJIspHas macca. MaccoBast 10151 XUMHUYECKOrO 3JIEMEHTa B
COEJIMHEHHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHUCIa CTPYKTYPHBIX e€IMHMI] BemectBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCTUHECHUM.

dusnyuecKkue U XUMMUYECKHUE SIBIICHUs. XUMUYECKasi peakiusi U e€ Mpu3HaKu.
3aKOH COXpaHEHHUS Macchbl BellecTB. XuMuueckue ypaBHeHus. Knaccudukarms
XUMHYECKUX PEaKLMi (COeAMHEHMS, Pa3JIOKEHHS, 3aMEILLIEHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0#, MpaBuiIaMu padOThl B Ja0OpaTOpuu U
npuémMamu oOpaleHust ¢ J1abopaTopHbBIM 00OpPYIOBAaHUEM, U3YYEHHUE U OMHMCAHUE
(¢U3MYECKUX CBOMCTB 00pa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOIECHUE
¢uznyeckux (IJIaBJICHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIMs BOJbl) U XUMHUYECKUX (TOpEHUE CBEYH, MPOKATUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJCICTBUE MeJla C KUCIOTOM) sIBJI€HUM, HaOII0EeHUE U
ONMCAHHME MPU3HAKOB IMPOTEKAHUs XUMUYECKUX peakuuid (pas3iokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKEeHUEe T'HIpOKCUaa
menu (I1) mpu HarpeBaHuu, B3auMoJEHCTBHE Keme3a ¢ pacTBopoM cosiu menu (11),
U3y4YEHHE CIOCOOOB pa3/ielieHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (pUIbTpOBaHUE,
BbITIAPUBAHUE, AUCTUIUISIIUS, XpoMaTorpadusi, IpoBeACHUE OYUCTKH MOBAPEHHOM
COJIM, HaOIIOAEHUWE W  ONUCAaHUE  pe3yJbTaTOB  MPOBEIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MAacChl, CO3JJaHHE MOJENEl MOJIeKyl
(1apocTepKHEBBIX).

Ba:kHeililine npejacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — aneMeHT u mpocrtoe
BewecTBo. HaxoxaeHue kuciaopoaa B mnpupone, (U3MUECKUE U XUMHYECKHUE
cBoiictBa (peakuuu ropenusi). Oxcunbl. I[lpumenenue xucinopona. CrnocoOsl
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MOJIYYEHHsI KUCIOpoAa B JIa0OpPAaTOpUM M MNPOMBIILIEHHOCTH. KpyroBopoT
Kuciopoza B npupojie. O30H — auTOTponHas MOAU(PUKALIMS KUCIOPOIa.

TemnoBoil >PPeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DJHJIOTEPMHUYECKHE peakuuu. TOIIuBO: yrojib U METaH. 3arpsi3HEHHUE
BO3/lyXa, yCUJIEHHE MapHUKOBOro 3¢ (deKra, pa3pylieHrue 030HOBOTO CIIOsI.

Bonmopon — »snemeHT u mpoctoe BemiectBo. Haxoxaenue Bomopoja B
npupoae, (U3MYECKME U XMMHYECKHE CBOWCTBA, NPHUMEHEHHE, CIOCOOBI
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nosyyeHus. Kucnotsl u conm.

MoutsipHblil 00BEM ra30B. Pacu€Tbl 0 XUMUYECKUM YPABHEHUSIM.

Odusnyeckue CcBOMCTBAa Boabl. Boga kak pactBoputenb. PacTBOpBL.
HacepllleHHbIE M HEHACBIIIEHHbIE pPacTBOPBL. PacTBOpMMOCTH BEIIECTB B BOJE.
MaccoBast 10715 BellecTBa B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJbl. OCHOBAHHSI.
Ponb pacTBOpOB B MmpupoJie U B )KU3HU 4esoBeka. KpyroBopoT BoJibl B MPUPOJE.
3arpsi3HeHHe NpUPOIHbIX BOA. OXpaHa U OUYMCTKA MPUPOJHBIX BO.

Knaccudukanusa neopranudeckux coenunenuil. Oxcuasl. Knaccudukarus
OKCUJIOB:  cosieoOpasymoniue  (OCHOBHBIE,  KHUCJIOTHbIE, amMdoTepHble) U
HecosieoOpasyromue. HomeHkiatypa okcuaoB. @Pu3nyecKMe U XUMHYECKHE
cBOMCTBA OKCUOB. [loyueHnue okcuaos.

OcHoBanus. Kiaccudukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBbIE
ocHoBaHMsl. HoMenknatypa ocHoBaHui. PU3MUYECKME W XUMHYECKHE CBOMCTBA
ocHoBaHui. [lonyyeHrne ocCHOBaHMIA.

Kucnotsl. Knaccudukanus kucnor. HomeHknarypa kucioT. Ousnueckue U
XUMHAYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHoctn MetamuioB H. H. bekerosa.
IlonyueHne KuCioT.

Commn. Homenknarypa comneil. @u3ndeckne U XUMHUYECKUE CBOMCTBA COJIEH.
Ilonyuenune comnen.

['eneTnueckas CBsA3b MEXY KJIacCaMU HEOPraHUYECKUX COECUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEEIICHUE COACPKAHUS KUCIOPOAa B BO3JlyX€, MOJIy4eHHE,
coOupaHue, pacro3HaBaHME M M3YyYEHHE CBOMICTB KHCIOPOJA, HaOIIOACHHUE
B3aMMOJICUCTBHSI BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HUKHOBEHMS H
MpeKpaleHusi TopeHus (moxapa), O3HAKOMJIEHHE C oOpa3laMu OKCUAOB U
ONMCAHHE HX CBOWCTB, IOJYYEHHE, COOMpAHHME, PACHO3HABAHUE U H3YyYEHHUE
CBOMCTB Bojopoja (ropeHue), B3aumojeiicTBue Boaopoaa ¢ okcuaom menu (II)
(BO3MO>KHO HCIOJIb30BAHHE BHUIEOMATEPHUAIOB), HaOMIOIeHHUE O0pa3lOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCJIEAOBAHHE OCOOEHHOCTEW pPACTBOPEHHUS BEIIECTB C
pa3IM4YHONM PpacTBOPUMOCTBIO, IPUTOTOBIEHUE PpACTBOPOB C ONpPEACIEHHON
MACCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJIBI C METAJNIAMU
(HatpuieM ©  KanubliieM) (BO3MOXXHO  HCIIOJIb30BaHUE  BHUACOMATEPHUAIIOB),
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UCCJIEIOBaHUE O00pa3OB HEOPraHMYECKUX BEUIECTB pPa3jiMYHbIX KJACCOB,
HaO0JII0/ICHNE U3MEHEHUs1 OKPAaCKH MHIMKATOPOB B pPacTBOpax KUCIOT U HIENIOYEH,
uzydyeHue B3auMmozeiicTBus okcuaa menu (II) ¢ pacTBopom cepHON KHUCIOTHI,
KHCJIIOT C METajulaMH, PEaKUWd HEUTpaM3aly{, IOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'O0 MeTajula IPYTMM M3 PacTBOpPA COJIH, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/ady 1o TeMme «BaxHeilnne Kiacchl HEOPraHUYECKUX
COEAMHEHUID.

Ilepuoauueckuii 3akoH u Ilepuoguyeckasi cucTeMa XHMHYECKHX
jieMeHToB JI. U. MengeaeeBa. CtpoeHue aToMoB. XHMMHUYECKAsl CBA3b.
OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE PeaKINU

[lepBble TONBITKH KJIAacCU(UKALMU XUMUYECKUX 3yeMeHTOB. llonsaTne o
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJIOYHO3EMEIbHBIE METAIbI,
raJIoreHbl, UHEPTHBIE I'a3bl). DIEMEHTbI, KOTOPbIE 00pa3yroT aM(pOTEpHbIE OKCHIbI
Y TUJIPOKCHUBI.

[Tepuonnuecknii 3akoH. Ilepuoanueckas cucremMma XUMUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpUOAHAs  (oOpMbI
[Tepuonnueckoi cucremsl xumuueckux 3nemeHtoB . . MenneneeBa. [leprobl
n rpynmbl. OU3NYECKUH CMBICH IOPSAKOBOIO HOMEpa, HOMEPOB IEpHOAA U
IpyNIbI 3J€MEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX saep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB mepBbIX 20 XMMHYECKUX  3IIEMEHTOB
Ilepnognueckon cucremsl Jl. M. MenneneeBa. XapakTepucTHKa XUMHUYECKOIO
3JEMEHTA 10 ero nosoxkenuto B [lepuonnueckoii cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HW3MEHEHMsS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAIUNIMYECKUX CBOMCTB MO IPYIINaM U IEPUOJIaM.

3nauenue [lepunoguueckoro 3akona u [leprnoguyeckon CUCTEMbI XUMUYECKAX
AJIEMEHTOB Il pa3BUTUSA Hayku W npaktuku. JI. M. MenneneeB — yd€Hbli U
rpa)KaaHuH.

Xumuueckass cBsi3b. KoBaneHTHas (moJsipHass M HEMOJSIPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTD XUMUYECKUX 3JIEMEHTOB. LIOHHAs CBA3b.

Crenenp  okucieHus.  OKHUCIMTENIBHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
IIponiecchl OKuCaEHU U BOCCTAHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4yeHue o0pa3noB BELIECTB METANIOB W HEMETAIOB, B3aMMOJEHCTBUE
TMAPOKCUAA LMHKA C PacTBOPAMM KHCIOT M IIEJIOYEM, NPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakuuu pa3iaoKeHUs, COSAUHEHUS).

Mexcnpeomemnmnuwie ceasu
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Peanu3anus MeXNpeIMETHBIX CBA3€H IIPU W3YYEHHH XUMHHM B § Kilacce
OCYILIECTBIISIETCSI 4Y€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO--HAyUYHBIX
IOHATUN, TaK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMM JUI OTIAEIBHBIX MPEIMETOB
€CTECTBEHHO--HaYYHOTI' O LIMKJIA.

OO011Me ecTeCTBEHHO--HAYYHBIE MMOHATUSA: HAYYHBIA (DAKT, TUIIOTE3a, TEOPUS,
3aKOH, aHallu3, CHUHTE3, KilacCU(pUKAIMS, NEPUOAUYHOCTb, HAOIIOAECHUE,
AKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aToM, 3JIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIIbI, PAMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKAN 3apsil, BEIIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHUE BEUIECTBA, ra3, (PU3MUYECKUE BEIMYUHBI, €IUHULIBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COnHIE.

buonorus: ¢orocuntes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpadbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE UCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasl peaKuus

[Tepuonnuecknii 3akoH. Ilepuoanueckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMUYECKUX DJEMEHTOB IIEPBBIX TPEX TMEPHUOAOB, KaJIWs, KalbLMs U HUX
COCMHEHUN B COOTBETCTBHM C IIOJIOKEHHEM JJeMEHTOB B llepuonnmueckoit
CUCTEME U CTPOECHHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHIBI XHUMHYECKOW CBSI3H. THIIBI KPUCTAIIMYECKHAX
PEWETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUINYECKON PEIIETKU U
BHUJa XUMHUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K pPa3Iu4yHbIM KJIacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukanus XuMUYecKuxX peakuuil o pa3aiudHbIM MIPU3HAKaM (110 YUCTY
M COCTaBy YYacTBYIOIIMX B PEaKUHUHU BEIIECTB, IO TEINIOBOMY 3(QeKTy, Mo
M3MEHEHUIO CTENEHEH OKUCIEHUS XUMHYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTUIO KaTalau3aropa). JK30- U SHIOTEPMHUECKHE PEaKIMH, TEPMOXUMHYECKHUE
YpaBHEHHS.

[lonsitTue o0 ckopocTH xuMHU4eckoill peakuuu. lloHsatne o0 oOOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusax. [IoHATHE O TOMOTreHHBIX M T'€TEPOTr€HHbBIX
peakuuax. llonstue o karanuze. [loraTe 0 XUMHUYECKOM paBHOBeCHH. DaKTOPHI,
BIIMSAIOIIME HA CKOPOCTh XMMMYECKOM PEaKIUU U IMOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  DJIEKTPOHHBIM  OasaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIIBHOM peakuuu. CocraBnenue YPaBHEHHU
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OKHUCJIUTEJIbHO--BOCCTAHOBUTEIBHBIX ~ pEaKUil € HCIOJIB30BAHMEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOIUTHYECKON AUCCOUUALIUN. DIEKTPOIUTHI U HEATEKTPOJIUTHI.
Kartnonel, annoHbl. MeXaHu3M IHCCOLMALMU BELIECTB C Pa3JU4YHBIMU BHUJIAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOJIUTHI.

Peakiiuu noHHOro ooMeHa. Y CioBHsI IPOTEKAaHUsl pEeaKIMii HOHHOIO 0OMeEHa,
IIOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHMs peakuuid. CBOWCTBA KHCIIOT,
OCHOBaHMA M CcOJell B CBeTE MpPEJCTaBICHUI 00 3IEKTPOIUTHUYECKOM
nuccounanuy. KauecTBeHHblEe peakiuy Ha HOHBL. [IoHSATHE O ruApOIH3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPHUCTAIUIMYECKUX PEIIETOK HEOPraHWYeCKHUX
BELIECTB — METAJJIOB M HEMETAUIOB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xopuaa Hatpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOW peakluu
OT BO3JICUCTBHS paA3IMYHBIX (PAKTOPOB, HMCCIEJOBAHUE SJIEKTPOIPOBOJHOCTH
pacTBOPOB BEILIECTB, IMpoliecca JAUCCOLMALMU KHUCIOT, IIeNo4Ye H cojei
(BO3MOXHO  HCIOJNB30BAaHHE BHUAECO MATEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKA  MPOTEKAHHUS  pPEAKUUHd  HMOHHOro  OoOMeHa
(oOpazoBanue ocajka, BbIICJICHHE Ta3a, oO0pa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMM
(ropeHue, peakuuy pasjoKEHHs, COCJUHEHUS), pACIIO3HABAHUE HEOPTaHHMYECKUX
BELIECTB C [OMOIIBIO KA4YECTBEHHBIX pEaKUM HAa HOHBL, pELICHHUE
AKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertansbl U MX coelMHEHUSA

OO6mass  xapakTepucThka TajoreHoB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHble CTeneHu okucieHus. CTpoeHue u (PU3MYECKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XUMHYECKME CBOMCTBA Ha IIpUMEpe  XJopa
(B3auMoAeiiCTBUE C MeTaUlaMH, HEMeTaJlaMH, IleJo4aMH). XJIOPOBOJOPOJ.
ConsHas KuciaoTa, XMMUYECKHAE CBOMCTBA, IOJIyYEHHE, NMpUMeHeHue. JlenicTBue
XJIOpa W XJIOPOBOJOPOJA HA OPraHM3M 4YeJIOBEKa. BakHeimume XJIopuabl U UX
HAXOXJEHUE B IPUPOJIE.

OOmast xapakrepuctuka 3yeMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHne W (Qu3nyecKue CBONCTBA
MIPOCTBIX BEILIECTB — KUCJIOPOJA U CEepbl. AJNIOTPONHbIE MOAU(PUKALIUUA KUCIOPOAA
U cepbl. XUMUYECKUE CBoicTBa cepbl. CepoBOJOpOA, CTpOEHUE, (pu3nyeckue u
XUMHYEcKue cBOMCTBA. OKCHIBI cepbl Kak MPEACTABUTENN KUCIOTHBIX OKCHIOB.
Cepnast kucnorta, (¢uU3MUYECKME U XUMHUYECKHE CBoiicTBa (00mHMe Kak
NpeICTaBUTENsl Kjacca KHCIOT M crneurduueckue). XUMUYECKUE PpEaKIUH,
JeXallie B OCHOBE IPOMBIIUIEHHOI'O CHOC00a MOJIy4eHHsS] CEpPHOW KHUCIOTHI.
IIpumenenue cepHoi KUCIOTBI. CONMM CEpHOM KUCIIOTHI, KAYECTBEHHAS peaKUus Ha
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cynbdaT-uoH. Haxoxnenue cepsl U €€ cCoequHEHHMI B HpHpone. XHUMUYECKOE
3arps3HEHUE OKPYXKAIOMIeH Cpeabl COCIUHEHHSIMH Cepbl (KHCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OOmast xapakrepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENIEHU OKUCIEHUA. A30T, paclpoCTpaHEHUE B NPUPOJE,
buznyeckue u Xxumuieckue cBorcTea. Kpyrosopor azota B mpupojae. AMMHAK, €ro
buznyecKkue U XMMUYECKHUE CBOMCTBA, MOJTy4YeHHe 1 npuMeHeHue. Conu aMMOHMS,
uXx QU3NUEeCcKre U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WMOHBI aMMOHHMA. A30THasE KHUCIOTa, €€ MOJy4YeHHe, (PU3NUYECKUE U XUMHUYECKHUE
cBoiicTBa (0OIIMEe Kak TMpeACTaBUTENsl Kilacca KHUCJIOT U chenuduyueckue).
Hcnonp30BaHuE HUTPATOB W COJIHM AaMMOHHUSI B KadecTBE MHUHEpPaIbHBIX
ynoopennii. XMMUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpelibl COeTMHEHUSMH a30Ta
(KMCTIOTHBIE JIOXIW, 3arpsi3HEHUE BO3JAyXa, MNOuYBbl U BOJOEMOB). Docdop,
ajoTponHele Moaudukauuu (Gochopa, (GU3MUECKUE M XUMHUYECKUE CBOMCTBA.
Oxkcua docdopa (V) u pochopHas kuciora, puznueckue U XUMUUYECKUE CBONCTBA,
nosiyuenue. Mcnonb3zoBanue (pocharoB B KaUeCTBE MUHEPATIBLHBIX YA0OPEHHUIA.

OOmast xapakrepuctuka 3yeMeHToB [VA-rpynnbel. OcOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTE€pHble  CTENEHUW  OKHUCJIEHHs.  YIJIepoA,  aJUIOTPOIHBIE
Monu(dUKaKMM, paclpoCTpaHEHWEe B TNPUPOAE, (PHUIUUYECKHE U XUMUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupojge. Okcuiibl yriepoaa, ux
¢uznyeckue W XUMHYECKHE CBOMCTBA, JCWCTBUE HA JKUBBIE OpPTraHU3MBI,
NOJy4YeHHEe U MPUMEHEHHUE. DKOJIIOTUYECKHEe MPOOJIEMBbI, CBS3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a rio0anbHOrO MOTEIUVICHUS KIUMaTa, MNapHUKOBBIN
s dekr. YronbpHas KUCIOTA U €€ COJU, UX (PU3NUYECKUE U XUMUYECKUE CBOMCTRA,
noilydyeHne W mnpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIEHHOCTA U CEIHCKOM
XO35IUCTBE.

[lepBoHavanbHbIC MOHATUS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSAMHEHUSAX
yraepoja (MeTaH, 3TaH, STUIEH, alleTUJIEH, ITaHOJ, IITMUEPHUH, YKCYCHasl KUCIIOTA).
[IpupoaHble HCTOYHUKM YTIEBOAOPOAOB (yroyib, MNPUPOIHBIA Ta3, HEPTH),
NPOAYKThl UX nepepaboTku (OEH3MH), UX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonaTre 0 OMONOTUYECKU BaXKHBIX BEILIECTBAX: KUpaX, OelKax, yrieBoiax — U ux
poIM B OKM3HM 4eJoBeka. MaTepuaabHOE €IUHCTBO OPraHMYECKUX U
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HEOPraHUYECKUX COCAUHEHNM.

KpeMHuii, ero ¢usnueckue ¢ XUMHYECKHE CBOWICTBA, IOJYyYEHHUE H
npumenenune. CoequHeHus KpeMHus B npupojge. OOuue mnpeactaBieHdus o0
okcuze kpemHus (IV) m xpemuueBoi kuciore. CHUIMKAThI, UX MCIOJIb30BAHUE B
OBITY, B IIPOMBIIUIEHHOCTH. BakHelne cTpouTeabHble MaTepHalibl: KepaMuKa,
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CTEKJIO, LIEMEHT, OeTOH, keyne300eToH. [IpobieMbl 0e30MacHOro HMCHOJIb30BaAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3yueHHUe 00pa3OB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
NPOBEJCHHE KAaUYEeCTBEHHBIX PEAKIMH Ha XJOPHUA-MOHBI M HAOIIOJCHNE MPU3HAKOB
UX TPOTEKAHHUs, OMBITHI, OTpaKaromue (U3MUeckue W XUMHUYECKHE CBOICTBa
rajJloreéHOB M HMX COEIWHEHUH (BO3MOXHO HCIIONB30BAHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpHUIOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpasniaMmu  ceppl U €€  COeAUMHEHUSIMH  (BO3MOXKHO  HMCIOJIb30BAHHE
BHJIEOMATEpUAIOB), HaOJIOIEHUE Tpollecca OOyIJIMBaHUs caxapa Moj JAeHCTBUEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KHUCJIOTbI, H3YyYCHUE XHUMHUYECKHX CBOMCTB
pa30aBIECHHON CEPHOI KHUCIIOTHI, POBEACHUE KAUECTBEHHON peakluu Ha Cyib(aT-
MOH U HaOIIoZeHUE NpU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (DU3NYECKUMH
cBoiicTBaMu a3oTra, ¢ochopa U HUX COEIUHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEpUANIOB), oOpa3liaMu a30THBIX U PochHOpPHBIX YIOOpEeHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHUE W M3YYEHHE CBOMCTB aMMMaKa, IpPOBEIECHUE
KayeCTBEHHBIX PEaKlUWi Ha MOH aMMOHHUA U Poc]aT-uOH U M3yYEHHE MPU3HAKOB
UX IPOTEKaHNs, B3aUMOICVCTBHUE KOHIICHTPUPOBAHHOM a30THOM KHMCIJIOTBI C MEJBIO
(BO3MOXHO  HCIIOJIb30BaHUE  BHUJIEOMATEPHUANIOB), U3ydeHue  Mojenen
KPUCTAJUTMYECKUX PEHIETOK anMmasa, rpadura, ¢yinepeHa, O3HAKOMIICHHE C
MPOLIECCOM  aACOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOrasa, MOJIy4yeHUue, coOMpaHue, paclio3HaBaHUE U U3YyUYECHHE
CBOWCTB YTJIEKHCIIOTO Tra3a, MPOBEICHNE KAYECTBEHHBIX peaKIHnii Ha KapOOHAT H
CIWIIMKAT-UOHBl M W3YyYCeHHE TPU3HAKOB WX TMPOTEKAHUSA, O3HAKOMIICHHE C
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MPOAYKIMEN CHUIMKATHOW IPOMBIIUIEHHOCTH, PEMIEHNE HKCIEPUMEHTAIBHBIX
3a/1a4 1o teMe «BakHenIme HeMeTallIbl U UX COEAUHEHUS.

MeTaJuibl M X COCIMHEHHS

OO01mast xapakTepUCTUKAa XUMHUECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosnoxeHus B Ilepuonndeckod cuctemMe XuUMHUYeCKux diemeHtoB /[I. .
MengeneeBa u crpoeHust aToMoB. CTpoeHue MetaioB. Merauinueckasi CBs3b U
METAUIMYECKAsT ~ KPUCTAIMYECKas  pemeTrka.  ODJIEKTPOXMMHMYECKHA  Psif
HanpspkeHu MetaioB. dusnyeckne 1 XMMUYECKUE CBOMCTBAa MeTauioB. O0uue
CcrocoObl MoslydeHus: MeTayioB. IloHsATHE O KOPpPO3UM METAJIOB, OCHOBHBIE
crnocoObl 3alUThl UX OT Koppo3uu. CriaBel (CTajdb, YYTyH, AIOPATIOMHUHHIM,
OpoH3a) U UX MIPUMEHEHUE B OBITY U MPOMBIIIEHHOCTH.

[I{erounple MeTaiuibl: nojiokeHne B [leproanuecko cucTteMe XMMHUYECKHX
anemeHnToB J[. M. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXIECHUE B NPUPOJE.
duznyeckue U XUMHYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kayius). OKCuabl U
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TUAPOKCUIBl HaTpusi W Kanus. IlpuMeHeHue IIeJOYHbIX METauIOB M HUX
COCMHEHU.

[[lenouyHno3eMenbHbIe METaJIbl MarHuii M KajbIMi: MOJ0XKEHUE B
Ilepnoanueckon cucreMe xumuyeckux aneMeHtoB . . Menneneesa, ctpoeHue
UX aTOMOB, HaX0XAeHHE B Ipupoae. Pu3nueckue 1 XUMHYECKHE CBOMCTBA MarHHsl
u Kanpuus. BaxHeluume coelMHEHHS KaiblUsl (OKCHJA, THUAPOKCHI, COJIN).
’KéctkocTh BOABI U CITOCOOBI €€ YCTpAHEHHUS.

AnOMUHUN: IoJ0kKeHue B llepuoanueckoi cucreMe XUMUYECKUX AJIEMEHTOB
. . Menneneesa, CTpoeHUE aToma, HaxoxzaeHue B npupone. dusnueckue u
XUMHYECKUE CBOMCTBA altOMUHUSA. AM(]OTEpHBIE CBOWCTBA OKCHJIa U TMAPOKCUIA
AIFOMUHUSL.

Kenezo: monoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, crpoeHuMe aroMa, HaxoxaeHue B mpupone. dusmyeckue u
XHUMHYECKHUE CBOMCTBA xele3a. OKCUIbl, THAPOKCUBI U conu xenesa (I1) u xxenesza
(IIT), ux cocraB, CBOMCTBA U MOTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME C oO0pa3laMH METAJUIOB M CIUIABOB, HX (U3HMYECKUMU
CBOICTBAMH, M3yY€HUE  pE3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUAIOB), OCOOEHHOCTEM B3aMMOJEHUCTBHS OKCHAA
KaJlblUsl W HaTpusd C BOAOW (BO3MOXHO HCIIOJb30BAaHUE BUIEOMATEPHUATIOB),
HCCIIEJOBAHNE CBOWCTB KECTKOM BOJBI, IPOLECCA TOPEHMS KEJIe3a B KUCIOPOJE
(BO3MOXHO  HCIIOJIb30BAaHUWE  BHJIEOMATEpPUAIOB), NPHU3HAKOB  IMPOTEKAHUS
KaueCTBEHHbBIX PEaKLUMi HAa MOHBI: MarHus, KaiblMs, aJlOMHHHS, LIMHKA, XKeje3a
(IT) u xenesa (I1I), meau (II), HabmroneHne U onucaHue MPOLIECCOB OKPAIIMBAHUS
IUITAMEHM HWOHAMM HaTpus, Kalausd U KajlbUus (BO3MOXHO MCIOJb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIEOBaHUE aM(OTEPHBIX CBOMCTB IMAPOKCHIA ATIOMUHHUS
Y TUIPOKCH/IA IMHKA, PEUIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 Teme «BaxxHeumiue
METaJUIbl U UX COETMHEHHUSI.

XHMHA M OKpYsKaloUias cpeaa

BemectBa m marepuansl B ITOBCEIHEBHOM >KM3HHM 4YenoBeka. beszomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakuuid B ObITy. IlepBasg momoiupb mpu
XUMHYECKUX 0KOrax U OTPaBICHUSIX.

XHUMHUYECKOE 3arpsi3HEHHE OKpY’Karollell cpelpl (IpenesibHas JOMyCTUMAast
KOHLEHTpalus BeulecTs, nainee — [1JIK). Posib xumMuu B pelieHun 3KOJI0TrHYECKUX
npooseMm.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB MAaTepUaloB (CTEKIO, CIUIaBbl METAJIOB, NOJUMEPHBIE
MaTepHabl).

Mesxcnpeomemmnuwie ceasu
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5

Peanmu3anus MeXNpeIMETHBIX CBA3€H IIPU W3YYEHHHM XUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOLIMX €CTEeCTBEHHO-HAy4YHbIX
MOHATHH, TaK U TNOHATHH, SBISIOUIMXCS CUCTEMHBIMH JIJISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOI'O LIMKJIA.

OO01Me ecTeCTBEHHO-HAaY4YHbIE MOHSTHS: HAYYHBIA (PaKT, TMIIOTE3a, 3aKOH,
TEOpUs, aHajau3, CHUHTE3, KiIacCu(PUKaluusg, MEePUOJUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJEJIIMPOBAaHUE, HU3MEPEHHUE, MOJEib, SBJIEHUE, MAPHUKOBBIN
3 PeKT, TEXHOJIOT U1, MAaTEPUAIIBI.

®usuka: marepus, aToM, 3JIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKIHU],
M30TOMNbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUYECKUH 3aps]l, MNPOBOJHUKH,
MOJIYIIPOBOAHUKH, JTUANCKTPUKH, (POTOAINEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHHE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs
pemérka, CrjiaBbl, (pU3NYECKHE BEIMYMHBI, €AUHMIBI U3MEPEHUs, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢ortocunres, apixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHEpAIbHBIC
yI00OpEHHsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BELIECTBA.

I'eorpadusi: armocdepa, ruapocdhepa, MUHEpadbl, TOPHbIE MOPObI,
10JIE3HBIE NCKOIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pE3yJIbTaThl OCBOECHHMS IPOrpaMMbl OCHOBHOI'O OOLIETro
oOpa3oBaHusl JOCTUTAIOTCS B XO0J€ OOy4YeHHMs] XMMUU B €IUHCTBE Yy4YEOHOH H
BOCIUTATEILHOMN JIESITEIbHOCTH B COOTBETCTBUU C TPAAULMOHHBIMUA POCCUUCKUMU
COIIMOKYJIbTYPHBIMU M J1YXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, HIPUHSATHIMU B
oOlLIeCTBE MpaBUJIaMU W HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT IIpolLieccam
CaMOIO3HaHMsl, CAMOPA3BUTHS U COLMATIU3ALMH 00yYaOLIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTpPaXKalOT  T[OTOBHOCTh  OOydYarouiuxcs
PYKOBOJCTBOBATbCSI CHUCTEMOM TIO3UTHUBHBIX LEHHOCTHBIX OPUEHTAIMH W
pacIIMpPEHUE ONBITA IESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mIaTpHOTHYECKOT0 BOCIIUTAHHUSA :

LIEHHOCTHOTO OTHOLIECHUSI K OTE€UECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
M HAy4YHOMY HACIIEIWI0, MOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B KU3HU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOM HMH(pOpManuen o
MEPEJOBbIX JOCTUKEHUAX U OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSIX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABIEHUS O COLMAJIbHBIX HOPMAax M MPaBUIAX MEXKINYHOCTHBIX
OTHOILIEHUNA B KOJUJIEKTHBE, KOMMYHUKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOW,  YYEOHO-UCCIIEOBATEIbCKOM, TBOPYECKOM W JIPYyrux  BHJAX
JEeSATENbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM HESITEbHOCTH MpH
BBITIOJIHCHUU YYEOHBIX, T[IO3HABATENIbHBIX 3a7a4, BBIINOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoLEcce ATOW Y4YEeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHWE MW TOCTYIIKM CBOMX TOBApUUIEH C MO3ULUU
HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCJIEACTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O NO3HAHMS :

MHPOBO33PEHUYECKHUE IPEACTABICHUS O BEIECTBE M XUMHUUYECKOM pEaKUuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH W COCTABIISIOIIME
OCHOBY JJIsl TOHUMAaHUsI CYIIHOCTA HAYyYHOM KapTHUHBI MUpPA, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHsS NPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MPUPOAHOM CPEIOH, O POJIM XUMHUHU B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTHBBI, HAIIPABICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUM MO
XUMUHU, HEOOXOIUMBbIEC NJisi OOBSICHEHHUS HaAOII0JaeMbIX IMPOILIECCOB U SBJICHUH,
M03HABATEIbHON, MH()OPMAIMOHHOW M YMUTATENbCKOW KYJIbTYpPbl, B TOM 4YHUCIE
HABBIKOB CaMOCTOSATEIbHOM padoThl C y4eOHBIMHU TEKCTaMH, CIPABOYHOM
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JUTEPATypoOr, JIOCTYIIHBIMH TEXHUYECKHMMHM CpEACTBAaMU HH()OPMALMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYYEHHIO M [O3HAHWIO, JIH0OO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa30BaHMIO, NPOEKTHOM U  HCCIEAOBATEIbCKOU
JEeSATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH U YPOBHSA OOy4Y€HHUsS B
JlaabHEHIIEM;

4) popMHUpPOBaHHA KYJIbTYPHI 310POBbS:

OCO3HAHME LIEHHOCTU KU3HU, OTBETCTBEHHOI'O OTHOLUEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHHUE IOCIEICTBHA H
HENPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS aIKOr0Jisl, HAPKOTHUKOB, KYpEHUS),
HEOOXOIMMOCTU COOJIOJEHUS MpaBWI OE30MAaCHOCTH IMpH OOpallEHUUu C
XUMHYECKUMU BEUIECTBAMHU B OBITY U pEAIbHOM )KU3HU;

5) Tpya0BOro BOCIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEHHUIO Ipodeccuil u Tpyaa pa3aIu4yHoro poja,
YBaXEHUE K TPyLYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE IPUMEHEHUs NPEIMETHbIX 3HAaHUUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHAUBUIYAIbHON TPAEKTOPUH MPOJOHKEHHUS 00pa30BaHUs ¢ yYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHeIHOoN NpoheCCUOHATBHON AESTENBHOCTU U Pa3BUTH HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IallTUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) 3K0J10rn4ecKOoro BOCIIMTAHUS

HKOJIOTMYECKH LEJIeCO00pa3HOE OTHOILIEHHWE K MPUPOJE KAaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYyIECTBOBAHMS, IOHUMAHUE LIEHHOCTH 310POBOTO U
O0e3zomacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
(U3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHME LEHHOCTH COOJIIOIECHUS
npaBu 0€30M1aCHOTO MOBEAEHUS NTPU padoTe € BEIIECTBAMH, & TAKXKE B CUTyaLUX,
YIPOKAIOIIMX 3I0POBbIO U )KU3HU JIIOACH;

CIOCOOHOCTH MPUMEHATH 3HAHMS, MOJydaeMble MPU MU3YYEHUH XUMUH, IJIS
peneHns 3a1a4, CBA3aHHbBIX C OKPYIKAOUIEH IPUPOJHON CPEOH, I NOBBIIICHUS
YPOBHS  3KOJOTMYECKOM  KyJIbTYpbl, OCO3HaHHUSl TJIOOATBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEeM M MyTeH WX pelieHus MNOCPEACTBOM METOJO0B XHMHH,
HKOJIOTMYECKOT0 MBIIIJIEHUSI, YMEHUSI PYKOBOJACTBOBATHCS UM B NO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOM U COLIMATIbHON NPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX PE3YJbTATOB BBIACISIIOT 3HAUYMMBIE IS
dbopMupoBaHUsT MHUPOBO33PECHUS OOIIEHAY4YHbIE TOHATUS (3aKOH, Teopus,
IPUHLINI, TUIIOTE3a, (PaKT, CUCTEMA, MPOLIECC, SKCIEPUMEHT U JPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX IMpeAMeTax M IO3BOJSIOT Ha
OCHOBE 3HAHMH M3 ITUX MPEAMETOB (POPMHUPOBATH NPEJCTABICHUE O LIEJIOCTHOM
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HAay4YHOU KapTHUHE MHpA, U YHUBEpCaJbHble yueOHbIe NEeUCTBUS (ITO3HABATEIbHBIE,
KOMMYHUKAaTHBHbBIE, PETyJIATUBHBIE), KOTOpble 0OO€CneuynuBalOT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IUIAaHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Yy4eOHbIe 1eiicCTBUS

Bba3oBble 1oruveckue geiicTeus:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTMYECKOIO MBILUIEHHS IPU OCBOECHHUH
3HAHMI: PACKPBIBATH CMBICI XUMHUYECKHUX IOHATUH (BBLACIATH UX XapaKTepHBIE
IIPU3HAKH, YCTAHABIMBATh B3aUMOCBA3b C APYTMMH IMOHSATUSMH), MCIOJIb30BATh
MOHATHS JIJIs1 OOBSICHEHUS! OTAENbHBIX (DAKTOB U SIBJICHUH, BBIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMU XMMHYECKUX BEIIECTB M XMMUYECKHX PEaKIHil,
yCTaHaBIMBaTh MPUYMHHO-CJIEJACTBEHHBIE CBSI3HM MEXAY OOBEKTaMH HW3Yy4YEeHUS,
CTPOUTH JIOTUYECKHUE PacCykACHUs (MHIYKTHBHBIE, I€yKTUBHbIE, [10 aHAJIOTUN),
JIeJ1aTh BBIBOJbI U 3AKIFOUEHHUS;

YMEHHE MPUMEHATh B NPOLECCE IMO3HAHUS TMOHATHA (IPEIMETHBIE M
MeETaIpeIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOJIb3yEMbIE B XUMUH,
peo0pa3oBbIBaTh MIMPOKO NPUMEHSIEMbIE B XUMUU MOJENIbHBIE NPEICTABICHUS —
XUMUYECKUI 3HAK (CHMBOJI 3JIEMEHTA), XUMHUYecKas (GopMmyia U YypaBHEHHE
XUMHYECKOW peaKLMH — MPU PELIEHUN y4eOHO-I03HABATEIbHBIX 33J1a4, C YYETOM
TUX MOJIEIBHBIX MPEJCTABICHUI BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKHU U3y4YaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKHX PEAKIUH,
BBIBISITh  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJICTBEHHbIE CBSI3M U
MIPOTUBOPEYHS B U3yUAEMbIX IPOLECCAX U SIBICHUSIX.

Bba3zoBble ucciienoBareibCKHe 1eHCTBHA:

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHI B KAaYECTBE HMHCTPYMEHTA
MO3HAHUS, & TaKKe€ B KAauyecTBE OCHOBBI g (POPMUPOBAHMS THUIIOTE3bl IO
IIPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYXICHUN;

NpUOOPETEHHE ONBITA [0 IUIAHWPOBAHUIO, OPraHU3allUd W MPOBEICHUIO
YUYEHMYECKHX OSKCINEPUMEHTOB, YyMEHHE HaOIoJaTh 3a XOJOM Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POopMyJIHpOBaTh 0000UIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MpoJIeJITaHHOM pabore.

Pabora ¢ unpopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMALUIO
pa3IUYHBIX BUAOB U (POPM MPEACTABICHUS, OTYy4YaEMYIO U3 Pa3HbIX UCTOUYHUKOB
(Hay4yHO-TIONyJIApHAsl JIMUTEpaTypa XUMUYECKOIO COJEpX aHUS, CIPaBOYHBIE
nocobusi, pecypcsl MHTepHETa), KPUTUUYECKH OLIEHHUBATh NPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;
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YMEHUE NPUMEHATh PA3IMYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJHMMBIX JUIS BbIIOJHEHUS
y4eOHBIX U MMO3HABATENIBHBIX 3a/1a4 ONPEAEIEHHOr0 TUIA, MPUOOPETEHUE OIbITa B
00JaCTH  MCMOJIB30BAHHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYpPOIl aKTUBHOI'O MCIOIb30BAHMS PA3JIMUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANIbHYIO (pOpMyY IpeacTaBiieHus HHDOpMALUU U
WUIIOCTPUPOBATh pELIaeMble 3aJauyd HECJIOKHBIMU CXEMaMH, JUarpaMMamH,
OpyruMH popMaMu rpauKyi U UX KOMOMHALUSMU;

YMEHHE MCIOJb30BaTh M AaHAIM3UPOBATh B Mpouecce y4eOHOU W
UCCJIEI0BAaTEIbCKON AEATENBHOCTH MH()OPMALMIO O BIMSHUM HPOMBIILIEHHOCTH,
CEJIbCKOr0 XO034MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPY’KAIOIIEW MPUPOIHOU
CpEelBl.

KoMmyHHKaTHBHBIE YHHBepcalbHbIe Y4eOHbIE 1efiCTBUS:

yMEHHUS 3aJlaBaTh BONPOCHl (B XOAe Juajora U (Wid) AUCKYCCHH) IO
CyliecTBy  oOCyXJaaeMoil  TeMbl, (OpMyJIHpPOBaTH CBOM  IPEIJIOKECHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUSI PEJJIOAKEHHOM 3aa4H;

YMEHUS  NOPEIACTaBIATh  MOJYYEHHbIE  pe3yJibTaThl  IO3HABATEIbHOMU
JESATENbHOCTH B YCTHBIX M IHCbMEHHBIX TEKCTaX; JeJlaTh MPe3eHTALUIO
pE3yJIbTATOB BBINOJHEHUSI XMMUYECKOIO 3IKCIEpUMeEHTa (1adopaTopHOro OMbITa,
1a00paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

yMEHUS y4eOHOro COTPYJHHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM
MO3HABATEJIBHOM M  MCCIIEJOBATEIbCKOM  JESATENIbBHOCTH  NpPU  PELICHUH
BO3HUKAIOLMX NpoOJIeM Ha OCHOBE Y4ETa OOLIMX HMHTEPECOB U COIIACOBAHMUS
no3uuui (00CyXeHHus, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbI», KOOPIUHALIMS
COBMECTHBIX JCHCTBHUM, OIpENEICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJIHEHHOM PabOTHI U Apyrue).

PerynsiTuBHbIC YHMBepcaibHbIe YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOATEIbHO OIPENENsATh LENH JEATeIbHOCTH, IJIAHUPOBATD,
OCYILIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSATENbHOCTD, BbIOMpPATh Hanbosee 3 (PEeKTUBHBIE CIOCOOBI PEIICHUs YUEOHBIX U
MO3HABATEIBHBIX 3a/1a4, CAMOCTOSATEIbHO COCTaBIIATh WM KOPPEKTUPOBATH
IIPEJIOKEHHBIA  alrOPUTM JI€UCTBUM TIPU BBINOJHEHUM 3aJaHUA C YYETOM
MOJIYYEHHsI HOBBIX 3HaHUM 00 M3yd4aeMbIX OOBEKTaX — BEIIECTBAX M PEaAKLUSX,
OLICHMBAaTh COOTBETCTBHE MOJYYEHHOI'O pe3yJibTaTa 3asBJICHHON WLENH, YMEHHE
UCII0JIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pE3yJbTaTOB [0 OCBOCHHIO 00A3aTEIBHOIO
COJlep KaHMsl, YCTAHOBJIEHHOI'O JaHHON (enepalibHONM paboueld Mmporpammoi,
BBIICJIAIOT: OCBOCHHbIE OOYYalOLIMMUCS HAy4YHbIE 3HAHUS, YMEHHMS U CIOCOOBI
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NedcTBUM, crneuuduyeckue I NOpeIMeTHOM obsactu  «XuMHUs», BUIbI
NEATENIBHOCTA 10  MOJYYCHHIO HOBOIO  3HAHUS, €ro HWHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUAX.

K xoHny o6yuenus B 8 kijiacce npeMeTHbIe pe3yJbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUaAIOIIUXCS YMEHUM:

pacKkpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MNOHSITHI: aToM, MOJIEKyJa,
XUMHYECKUI 3JEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS U HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI ATOMHAs U
MOJIEKYJISIpHAasi Macca, KOJMYEeCTBO BEUIECTBA, MOJb, MOJSpHas Macca,
MaccoBas 10J1s1 XMMHUYECKOTO JIEMEHTA B COEIUHEHUH, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEHEHb
OKHUCJICHHS, XMMUYECKasl peakiusi, KiacCU(UKalUs pEeaKuui: peakuuu
COCJIMHEHHUS, pEaKUUU pa3I0KEHUs, pPEeakUuMu 3aMEILICHUs, peaKuuu
0o0OMEHa, 7K30- U SHJOTEPMUYECKUE PEaKLIMH, TEIUIOBOM 3P (EKT peakluu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aToma, aTOMHas OpOWUTalb, paguyc
aToMa, XMMHYECKasl CBsS3b, MOJIAPHAs M HENOJSpHAas KOBAJICHTHAs CBS3b,
WOHHAsI CBA3b, MOH, KaTHOH, aHWOH, PAacTBOP, MAaccoBas J0Jis BEIECTBA
(IpoleHTHAs! KOHLIEHTpAIlKsl) B PACTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH U
MPUMEHSATH ITH MOHATHS PU OMUCAHUM BELIECTB U UX MPEBPAILCHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJI COCTaBieHUs (Qopmyl
BEIIECTB U YPABHEHUIN XUMUUYECKUX PEAKIIHI;

ONpeeNsTh BaJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX,
CTENEHb  OKHCJEHHUS  JJIEMEHTOB B  OWMHApHBIX  COEAMHEHMSIX,
NPUHAJIEAKHOCTh BEIIECTB K OINpEACNEHHOMY KJIacCy COEAMHEHMH M0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3UM (KOBaJEHTHas U HOHHAas) B
HEOPraHUYECKUX COCUHEHUSX;

packpeiBath cMmbica [lepuonmueckoro 3akona JI. M. Mengeneena:
JE€MOHCTPUPOBATh NOHUMAHUE NEPUOJUYECKONM 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX mojoxkeHus B Ilepmonnueckoi cucreme,
3aKOHOB COXPaHEHMsI MacChl BEILECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHUSs1, 3aKOHAa ABOTaipo;

ONMHUCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonuueckoit
CUCTEMBbl XUMHUYECKHUX DJJIEMEHTOB: pa3jiMyaTh MOHITHS «rJaBHas
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
OoJbIIME NEPUOAbl, COOTHOCUTH O0O3HAYEHHS, KOTOpPbIE HUMEITCS B
tabnmuue «llepmoanueckas cucrtemMa xumuyeckux osiemeHtoB /[, .
MeHnpaeneeBay C YHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB
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XUMUYECKUX 3JIEMEHTOB (COCTaB W 3apsjl s/ipa, o0llee YUCIIO AIEKTPOHOB
U pacrpeesieHUue X Mo 3JIEKTPOHHBIM CI0SIM);

KJIacCU(UIIUPOBATh XMMUYECKUE DJIEMEHThI, HEOPraHUYECKHUE BEILEeCTBA,
XUMUYECKHE peakiuu (MO0 YUCIAY M COCTaBYy Y4YacTBYIOUIUX B PEaKIUU
BEILECTB, 10 TEIJIOBOMY 3 PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOLIME XMUMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi OMUCAHUE TPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHHUM COOTBETCTBYIOINX XUMUYECKUX PEAKIUI;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOKHOCTH TMPOTEKAHHUS XUMHUYECKUX MpPEBpaAlCHUA B
Pa3IUYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISAPHYIO M MOJISIPHYIO MaccChl
BELIECTB, MAaCCOBYIO JOJI0O XUMHUYECKOro D3JeMeHTa 1o Qopmylie
COEJIMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPAaBHEHUIO XUMHUYECKON PEaKIIny;

MPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTEIbHOU JESTEIbHOCTH — aHaU3
U CHUHTE3, CpaBHEHHE, 0000IIEeHHEe, CHCTeMaTU3aluio, KiIacCUUKaINIO,
BBISIBJICHUE MPUYMHHO--CJIEJACTBEHHBIX CBSI3€H — ISl M3Y4YEHUS CBOWCTB
BEIIECTB W XUMHYECKHX PEAKIUNA, EeCTECTBEHHO-HAYUYHbIE METO]IbI
MO3HAHUS — HAOIIOJIEHUE, U3MEPEHHUE, MOJCIIUPOBAHUE, HKCIEPUMEHT
(peasibHbIN U MBICIICHHBIN);

CIeN0oBaTh  NIpaBWIAM  IIOJb30BAHUS ~ XUMHUYECKOM  MOCYIOH U
nabopaTopHbIM 00OpYJOBaHHMEM, a TakKXKe NpaBuWiaM oOpamlieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU TI0 BBINOJTHEHUIO
Ta00paTOPHBIX XUMHUYECKUX ONBITOB MO TOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJIa U KHUCIOPOJA), HPUTOTOBICHUIO
pacTBOPOB C ONMPEAECIEHHOW MACCOBOM JOJIEN PaCTBOPEHHOTO BEUIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHThI IO
pacrio3HaBaHUIO PACTBOPOB MIEIOUYEH U KUCIOT C MOMOIIbIO UHAUKATOPOB
(makmyc, peHondranenH, METHIOPAHK U APYTHE).

K xoHIly 0OyueHus B 9 kj1acce npeIMETHbIE PE3yJIbTAThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PACKpbIBATh CMBICII OCHOBHBIX XUMHUYECKUX IOHATHH: XUMHUUYECKUU
JJIEMEHT, aTOM, MOJIEKYJd, MOH, KaTHOH, AHUOH, IIPOCTOE BELIECTBO,
CJIOKHO€ BEIECTBO, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHUCJICHHSI, XMMHYECKasi peaklysi, XMMUUECKasl CBs3b, TEIIOBOM A (]exT
peakuuMyd, MOJb,  MOJIIpPHBII  OOBEM,  pacTBOp,  BJIEKTPOJUTHI,
HEIJIEKTPOJIUTBI, JJIEKTPOJUTHYECKAs IUCCOLMALMNS, PEaKIUd HOHHOTO
oOMeHa, KaTauu3aTop, XUMHYECKOE pPAaBHOBECHE, OOpaTuMble U
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HeoOpaTUMble pEakUUH, OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE PEAKIHH,
OKHUCJIMTENIb,  BOCCTAHOBMTENIb,  OKHCJIEHHE U  BOCCTaHOBJICHHE,
amoTponusi, aMpOTEPHOCTh, XUMHUUYECKasi CBSI3b (KOBaJICHTHAsl, MOHHAs,
METaJUIMYecKas), KpHUCTauIMuecKass pelérka, KOppO3usi METaJlIOB,
CIUIaBbl, CKOPOCTb XHUMHYECKOM peaklUuH, MpPEeAesbHO JAOMyCTUMAas
koHueHTpauus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHSITUH U
MPUMEHSTH 3TH MOHSTHUS MPU ONMUCAHUU BEUIECTB U UX MIPEBPAICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJI COCTaBieHUs (Qopmyi
BEIIECTB U YPABHEHUIN XUMUUYECKUX PEAKIIHIA;

ONPENIEeNATh BAJIEHTHOCTh U CTENIEHb OKUCJIEHUSI XUMUYECKUX FJIEMEHTOB B
COCIMHEHUAX Pa3jJMYHOrO0 COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
onpefenéHHOMY KJIacCy COEAUHEHUH 1Mo (opMysaMm, BHUJ XUMUYECKOU
CBA3M (KOBAJICHTHAsl, HWOHHAs, METa/NIMUYeCKasi) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsA]l MOHA N0 XUMHUYECKOH (opmylie, Xapakrep cpeabl B
BOJIHBIX PAacTBOpPaX HEOPraHUYECKUX COCIMHEHUH, TUI KPUCTAILIMUECKOMN
PELIETKU KOHKPETHOI' O BELIECTBA;

packpeiBath cwmbica Ilepunoamueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro TOHUMAHHUE: OMNUCHIBATh M XapaKTEPU30BaTh
tabnuunyto (¢opmy Ilepuonnyeckoid CUCTEMbl XMMUYECKHX 3JIEMEHTOB:
pasznuyarh MOHATUS «1aBHasg noxarpymnmna (A-rpynma)» U «11o0ouyHas
noarpynna (b-rpynma)», wmanble U OOdbIIME TEPUONBI, COOTHOCHUTH
o003HaueHUsI, KOTOPbIE HMEIOTCS B TNEPUOAMYECKON Tabnuie, C
YUCJIOBBIMM  XAPAaKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (COCTaB U 3apsij slpa, OOIIee YUCIO DJICKTPOHOB U
pacrpefieieHue HX IO BJEKTPOHHBIM CJIOAM), OOBACHATH OO0IUe
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COEJUHEHUU B
npejenax MaliblX MNePUOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(HULIMPOBATh XUMUYECKHUE DJIEMEHTbHI, HEOPraHUYECKUE BEILECTBA,
XUMUYECKUE peakiuu (MO YUCIAY M COCTaBY Y4YacTBYIOUIMX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3P(EKTy, M0 U3MEHEHUIO CTENEHEW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OO0NIME U CHeUpUUECKUE XUMUYECKHUE
CBOMCTBa TMPOCTBIX M CIIOXKHBIX BEHIECTB, TMOATBEPXKIAsi OINUCAHUE
puUMepaMHi MOJICKYJISIPHBIX U HMOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIHIM;

COCTaBJIATb YPABHEHUS AJIEKTPOJIUTHUYECKON JHMCCOLMALUU  KUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUNA NOHHOTO
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oOMEHa, ypaBHCHHS pEaKIUi, TOJITBEPKIAIONINX CYIICCTBOBAHUE
TCHETHYECKON CBS3U MEXKy BEIECTBAMH PA3IMIHBIX KIACCOB,;
pacKpeIBaTh CYNIHOCTh OKHCJIHTEIbHO-BOCCTAHOBHUTEIBHBIX — PEaKIIHMA
MOCPEICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATHX PEaKIUi;
MPOTHO3UPOBATH CBOMCTBA BENMIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOXHOCTH TIPOTEKAHUS XUMUYECKUX TMPEBPANICHUN B Pa3JIMYHBIX
YCIIOBUSX;

BBIYHCIISATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO  MAacChl
BCIIIECTB, MAaCCOBYIO JIOJNI0O XUMHUYECKOTO »JJeMeHTa 1o QopMmyIie
COCIMHCHUS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
0 YPaBHEHUIO XUMUYCCKON PEaAKITUH;

coOn0gaTh  IpaBWia  IOJB30BAaHUS  XUMHUYECKOM  MOCYyloOH U
1a0opaToOpHBIM  O0OpYJOBAaHHEM, a TaKXkKe TMpaBuwia oOpalieHus ¢
BCIIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSIMH TIO BBIOJTHCHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMONYYCHUI0O U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AaMMHAaKa U YIJIEKUCIOTO rasa);

MPOBOJAUTh  PEAKIWH, MOATBEPKIAIONINE  KAYeCTBCHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMU/I-,
noaua-, kKapbonat-, ¢ocdar-, cuiukar-, Ccyib(ar-, TUAPOKCUA-HOHBI,
KaTHOHBI aMMOHUSI M MOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpPaX HEOPTaHUYECKHUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OIEPAIlMH MBICIIUTEIILHON JACATEIBPHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OO0OOIIEHUe, CHUCTEeMATU3AINIO, BbIABICHUE
MPUYUHHO-CJIC/ICTBEHHBIX CBS3€H — JJI1 WU3YYCHHsI CBOMCTB BEIIECTB U
XUMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIC METOJBI ITO3HAHUS —
HAOJIFOICHUE, M3MEpPEHUE, MOJCIMPOBAHKE, DKCIEPUMEHT (pealbHbIN U
MBICIICHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoaunuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LM(pPOBbIE)
n/n TeM MPOrpaMMBbl Bcero Kourpoanunie HpakTiieckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznean 1. IlepBoHavyanbHble XUMHYECKHE IOHATHS
Xumust — BakHasi 001acTh
11 €CTEeCTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOUN AEATEIbHOCTH https://m.edsoo.ru/7f41837c
4esloBeKa
12 BemiecTtBa 1 XuMHU4eCKHe 15 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/7f41837c
Uroro no pazgeny 20
Pa3nes 2. BaxkHelilme npeAcTaBUTeId HEOPTAaHUYECKHX BellleCTB
)1 Bosnyx. Kucnopon. ITonsitue 6 bubmuoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837¢
9 Bonopona.Ilonsitue o kuciorax 2 1 bubmuoreka [IOK
U COJIIX https://m.edsoo.ru/7f41837c
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bubmuoreka [IOK
OCHOBaHMAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCcChI 1 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Uroro no pazgeny 30

Pasnean 3. Ilepuoanueckuii 3akoH u llepuoaguveckasi cucrema xumnuyeckux 3j1emMeHToB JI. . MennesieeBa. CTpoeHne aTOMOB.

Xumuueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHUTEIbHBIE pe€aKnuu
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[Tepuonnueckuii 3aKOH 1

31 Ilepuoauueckas cucrema 7 bubmuoreka [IOK
XUMHYECKUX AemMeHToB /1. W. https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue atoma

https://m.edsoo.ru/7f41837¢
BOCCTaHOBHUTEIbHBIC PEAKITHHI
bubnmoreka [JOK
Hroro no pasneny 15 https://m. edSO(I)_.Iru/7f41837c
PesepBHOE Bpems 3 bubanorera LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC
KoanuyectBo 4yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM nu¢poBbIe
Ne ni/m P KonTpoabnbie | IlpakTnueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMuMH4YeCKHEe PeaKIMU
11 [ToBTOpeHue u yrnyOnenue 3HaHUN 5 1 bubmuoreka [IOK
’ OCHOBHBIX Pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a2636
13 DNEKTPOIUTHYECKAs JUCCOLIMAIIHS. 2 1 1 bubnmoreka [JOK
' XUMHUYECKUE PEAKIIMU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTanibl 1 UX COeIMHEHHS
21 OO01mas XxapakTepUCTUKa XUMUIECKHIX 4 1 bubnmoreka [JOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast xapakTeprUCTUKAa XMMUYECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' Py 2P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast XapakTeprUCTUKAa XMMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmmorexa [JOK
' PyHHHL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11ast XapakTeprUCTUKAa XUMUYECKUX
2.4 anemeHToB [VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
’ . PYEHIBL poA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25
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Pa3gen 3. MeTtaibl M HX COeTUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBOHCTEA METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnmoreka [JOK
3.2 Baxneiinime MeTajuibl 1 UX COeIUHEHUS 16 hitps://m.edsoo.ru/7f412636
Uroro no pazgeny 20
Pa3nes 4. XumMus u okpykanias cpeia
4.1 B TBa U MaTEPHUAJILI B )KU3HU UEJIOBEKA 3 bubmorexa [IOK
) cliectsa arepual https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHOE BpeMmsa 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68

MY HIATHO-LNTEd MAM

B

HaWIdeE -oWa T oRETED

¥
K
m
m
=
:
2
&
=]
4
(]
I
i
3
B
i |
[=]
.'.i_;
=
1]
5
g
P
rur
[=]
=
3
o
=0
)
m
=
=]
-
a0
I
m
b
Q
I
:
=
:
=i
B
o
=
2



http://www.print-driver.ru/order/?demolabel-ru

Cosgano gemo-Bspohel YHheepcanshoro KoHeeprepa Jokymewtop. MNonHas sepcda He qobaalfer 3107 wramn

W PRINT-DRIVER, RU



http://www.print-driver.ru/order/?demolabel-ru

IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KoanyectBo 1yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Konrpoabubie | IlpakTHueckne
n/n Bcero U3ydyeHHsi | 0o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
1 [Ipeamet xumuu. Poiib XMMUU B KU3HU 1 bubmuorexa [JOK
yenoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE 0 METOAAX TTO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBuia
3 paboThI B TaOOPATOPUU U TIPUEMBI 1 bubnmoreka [JOK
oOpaiteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opynoBaHUEMY
4 Yucteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pa3acieHust cMecein https://m.edsoo.ru/ff0d26¢ca
[TpakTuaeckast pa6orta Ne 2
5 «lfas eJICHUE cﬁeceﬁ (Ha mpuMepe 1 bubmmorexa [JOK
a N PHMEp https://m.edsoo.ru/ff0d28c8
OYHCTKH TTOBAPEHHOU COJIH)»
bubmuorexa [JOK
A 1
6 TOMBI H MOJICKY IR https://m.edsoo.ru/ff0d2a6¢
. XUMHUUYECKHE PJIEMEHTBI. 3HAKH 1 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U cloKHBIE BELIECTBA 1 bubmmorexa [JOK
p t https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJIIPDHOE YUEHHE 1 nommorexa 1O

https://m.edsoo.ru/ff0d2d50
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuorexa [JOK
10 Xumuueckas Gpopmyna. BaneHTHOCTD
opwy. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX JIEMECHTOB
1 OTtHocuTENbHAsE AaTOMHAsI Macca. bubnmoreka [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 Konmuectso BemectBa. Moib. bubmuorexa [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 du3nYeCcKre U XUMUYECKUE SIBICHUS. bubmuorexa [JOK
XuMHUECKast peaKuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBUsI IPOTEKAHUS bubmuoreka [IOK
XUMHUYECKUX PEAKLINI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MacChl BEIIECTB. bubmuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrurcneHus: KoJIM4ecTBa, MacChl
17 BEIIECTBA TI0 YPABHEHHSIM XUMUYECKUX bubmmorexa LIOK
B . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukarms XUMHYECKUX pEaKIuit
18 (COCI[I/IHqE):HI/ISI A3JI0KEHUS ! bubmorexa HOK
P ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeUucT. O000IIeHNHEe U bubmmorexa [JOK
' . https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3allusl 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMHUYECKHUE PEAKLIU https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmech razos. Cocras bubnuoreka [IOK

BO3yXa. KI/ICJ'IOPOII — JJICMCHT U

https://m.edsoo.ru/ff0d448¢
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MMpOCTOC BCUICCTBO. O3o0H

dusznuecKue U XMMHUYECKHE CBOMCTBA

bubmuorexa [JOK

22 KHCII0pOAA (PCaKILHH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [Tonsitue 06 okcumax
CriocoOblI MoTydeHust KUCIIOpOia B
23 6oparopun ZI I MBII_IIJ'ICHI;OILTI/I bubmorexa [JOK
1abopatop po ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoit 3¢hexT XumMuuecKoi
24 peaKkiuu, MOHATHE O bubnmoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKUX PEAKITUIX
TomnuBo (He(Th, yroib U METaH).
)5 3 ( (1]; 4 HOCOBET )ro bubmuorexa [JOK
ArpASHEHHE BO3AYXA, CHOCOLR! € https://m.edsoo.ru/ff0d4c4a
MpeIOTBPAILICHUS
[TpakTuaeckast pabota Ne 3 mo Teme
26 I?I P 5 bubmuorexa [JOK
«Ilonyuenue u covnpaHHe KHCIIOPO/Ja, https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE ero CBOMCTBY
7 Bonopon — anemeHT u npocroe bu6nuoreka [IOK
BelecTBo. Haxoxaenue B npupoae https://m.edsoo.ru/ff0d4dd0
)% duznyecKre 1 XMMUYECKHUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 I CHCIOTAX K < bubmuorexa [JOK
OIUITHE O RHCAOTAX 1 COIA https://m.edsoo.ru/ff0d50d2
30 CriocoObI moTydeHust BOAOPOa B bubnmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuaeckast pabota Ne 4 mo Teme
P P bubmuorexa [JOK
31 «[lony4enue u cobupanue BOAOPOIa,

HU3YUCHHUC €TO CBO HWCTBY

https://m.edsoo.ru/ff0d4{42
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MonsipHblii 00bEM ra30B. 3aK0H

bubmuorexa [JOK

32
ABorajipo https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOIMYECTBa

33 BEILIECTBA rasa 1o €ro u3BECTHOM bubmorexa HOK

.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruuncienus 00bEMOB ra3oB 110

34 ABHCHMIO PEAKI[MU HA OCHOBE 3aKOHA bubmmorexa [JOK
P . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B

35 duznyecKre 1 XMMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocnoBanuii. [lonsitue 00 bubnuoreka [IOK
HHIUKATOPax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HachiiieHHbie

37 u HeHaCLnieHHLIE acTBOpbl. MaccoBas bubmmorexa [IOK

P Pl https://m.edsoo.ru/ff0d5b40
JIOJIs BEIIECTBA B PACTBOPE
[Tpakrtuyeckas padora Ne 5 o Teme

18 «IIpuroToBieHre pacTBOPOB C bubnmoreka [JOK
ONpEAEIEHHON MacCOBOM A0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 KonTtponpHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KilacCupUKaIKs, bubnmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenne u XMMHUYECKUE CBOMCTBA

41 KHUCIIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX bubmorexa HOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusI: COCTaB, KIaccu(UKams, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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13 [TonyueHnue u XuMHU4ECKHE CBONWCTBA bubnuoreka [IOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukarms, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XuMU4ECKHE CBONWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa,
46 CHOCOéBII) oJI )eHI/I;I XI/IMI/I‘-IZEKI/IC bubmmorexa [TOK
. v ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktuyeckas padora Ne 6. Pemenue
AKCHEPUMEHTAJIbHBIX 33Ja4 110 TEME bubnuoreka [IOK
47
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUIN»
43 ['eneTnueckas cBsI3b MEXKIY KilIacCaMU bubnmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O06o001IeHre 1 crucTeMaTu3anus 3HaHu|
B H https://m.edsoo.ru/00ad9cb2
KonTtponpsHas padota Ne3 mo Teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa HOK
“n P https://m.edsoo.ru/00ad9ela
COCMHEHU I
[TepBbie MOMBITKU KIACCH(PUKAITUU
51 XUMHUYECKUX AIeMEHTOB. [lonsTHE O bubmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax cXOAHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH 1
P bubmuorexa [JOK
52 [lepuoanueckas cucteMa XMMHUYECKUX
https://m.edsoo.ru/00ada52¢
anemeHTOB J[. . Menaeneena
bubmuorexa [JOK
53 Ilepuoasl, rpynmsl, IOATPYIIILI

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmuorexa [JOK

>4 sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CTtpoeHue AJIeKTPOHHBIX 000JI0UYEK
55 aToOMOB 3JieMeHTOB [lepruoanueckoi bubmmorexa [JOK
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. Menneneesa
XapakTepucTuka XUMHUUECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubnmoreka [JOK
[Tepuonnueckout cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [leproanueckoro 3aKoHa ass
57 pa3BuUTHA Hayku U npaktuku. 1. W. bubnuoreka [IOK
MenneneeB — y4€HBIN, MIEIAror U https://m.edsoo.ru/00ada96e
rPpaKJIaHUH
58 DNEeKTPOOTPULIATENLHOCTH ATOMOB bubnmoreka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honmast xiiriecias coisp https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMHU4ecKas bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnast HenoJisipHas XUMHYECKast bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CTeIeHE OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKHCIIUTENHbHO-BOCCTAHOBUTENIbHbBIE bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OxkucnuTenu U BOCCTAHOBUTEIHN bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTponsHas pabora Ne4 mo teme bubnmoreka [JOK
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B

=g

«Ctpoenue aroma. XUMHUUYECKas CBA3bY https://m.edsoo.ru/00adb486 E—:—-";:: E

66 PesepBHriit ypok. O600IeHNE U 1 bubmuorexa [JOK E‘ f“.

CUCTEeMaTU3alusl 3HAHUN https://m.edsoo.ru/00adb33c [EEE=

- PesepBHblii ypok. O6061IeHNE U . Bu6smoreka LIOK ?-—-r_r _:3:

cHCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9cb?2 == z

68 PesepBHriit ypok. O600IeHNE 1 | bubnmoreka [JOK e Z‘:

CUCTEMaTU3alusl 3HAHUN https://m.edsoo.ru/ff0d61c6 =

OBUIEE KOJIMYECTBO YACOB I10 68 4 4 'F'T:
[NPOI'PAMME
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9 KUIIACC
KoanuyectBo 4yacos DJIeKTPOHHbIE

Ne Hara nudposbie

Tema ypoka Kontpoabubie | IlpakTHyeckne
n/n Bcero u3ydeHusi ~ o0pasoBaTeibHbIE

padoThI padoThI
pecypcsl

Ilepuoanueckuil 3aK0H.

1 Ilepuoauueckas cucrema | bubnuoreka [IOK
XUMHYECKUX AeMeHToB Jl. 1. https://m.edsoo.ru/00adb59e
MenpneneeBa
3aKOHOMEPHOCTU B U3MEHEHUH

2 CBOMCTB XMMHUUYECKHUX DIEMEHTOB 1 bubmmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX NEPUOJIOB

3 Knaccudukarms 1 HOMEHKIIATypa 1 bubnmoreka [JOK
HEOPraHMYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl xumMudeckoil CBS3HM U TUIIBI 1 bubnmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponeHas padota Nel mo teme

5 «IToBTOpEeHue u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/EeioB Kypca 8 Kiacca»

6 Knaccugukarus XuMruiecKux 1 bubnuoreka [IOK
peaKuuii Mo pa3Iu4HbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. IloHsATHE O TOMOT€HHBIX U 1 bubmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
IeTEPOreHHBIX PEAKLUSIX
IToHsTHE O XUMHUYECKOM PaBHOBECHH.

bubmuorexa [JOK
8 @akTOopsl, BIUAIOIINAE HA CKOPOCTh 1

XUMHUYECKOMU PCaKn U MOJIOKCHUC

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

OKHCIIUTEIIEHO-BOCCTAHOBUTCIBHBIC

bubmuorexa [JOK

? peakuuu https://m.edsoo.ru/00adcade
Teopus >aeKTPOIUTHUECKON
10 I/Icfo ha I/II/IpCI/IJIBHBIC U ciaalble bubmorexa [IOK
A THAITHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHBIE YpaBHEHUS PEAKIIUU bubmorexa [IOK
0 yp peakdl https://m.edsoo.ru/00add448
XMMHUYECKUE CBOUCTBA KUCIIOT U
12 HOBaHUU B CBETE IIPEACTABJICHUI bubmorexa [IOK
0¢ p VIl https://m.edsoo.ru/00add5d8
00 AIIEKTPOIMTUIECKON JUCCOIUAIIUN
XHUMHYECKHE CBOUCTBA COJICH B CBETE
13 5 06 bubnmoreka [JOK
MPEACTABICHHIL O . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOLMAIIT
14 R . bubmuorexa [JOK
OHATHE O THAPOIIHM3E COlIeH https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMAaTHU3 AL bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
IIpaxtrueckast padora Ne 1.
16 «lf IIIEHNE DK HIZ: HUMEHTAJILHBIX bubmorexa [IOK
CLICHHE SKCIICp https://m.edsoo.ru/00addbfa
3a7ga4uy
KonTponbHag padora Ne2 1o teme
17 «9 IIC) I/ITIfquKas{ UCCOIHAIIASA bubmorexa [IOK
JIeKTpoT a TparTHsL. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEaKIU B paCTBOPaX»
OO0111ast XapakKTepUCTUKA FaJIOTEHOB.
18 XI/II:/IlHq IfI/I Bpl‘/'l TBa Ha IIPUMEPE bubmorexa [IOK
CeKUE CBOHCTRA P P https://m.edsoo.ru/00addfe2
XJiopa
19 XiopoBojiopoa. CoJistHast KUCIIOTA, bubnmoreka [JOK

M HIATHO-LNTEd A A
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XUMHUYECKUE CBOUCTBA, MOIYUYCHHE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[Tpakrtuyeckas padora Ne 2 o Teme

20 «ITonmyueHue ConsTHOM KUCTOTHI bubmmorexa [JOK
. .. . ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBONUCTB»
Brrurcnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEAaKIUU, €CIIU OOUH U3 buGmnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
” OO01ast XapaKTepUCTUKA AIIEMEHTOB bubnmoreka [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
ANoTpoIHbIE MOAU(DUKAIIIY CEPBI.
” HaxoxneHue cepbl U €€ coeTMHEHU I bubmuoreka [IOK
B Ipupoae. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo, CTpoeHHUE, bubnmoreka [JOK
(buznyeckrue U XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIOTA,
25 (buznyecKkrue U XMMUYECKUE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XUMHUYECKUE PEAKIIUH, JICIKAITIE B
OCHOBE MIPOMBIIIIJICHHOTO criocoba
%6 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXalollen cpeibl COeAMHEHUSIMU
cepbl
7 Brrancienune MaccoBoit 10711 BeIXO1a bubmuorexa [JOK
MPOAYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
28 OO01ast XapakTepUCTUKA PIIEMEHTOB bubnmoreka [JOK
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VA-rpynmnsl. A30T, pacipocTpaHEHHE
B IIpupoje, puzndeckue u
XMUMHUUYECKUE CBOICTBA

https://m.edsoo.ru/00adeeca6

AmMHaK, ero puznveckue u

29 . YeHIC 1 bubnmoreka [JOK
XUMHUYCCKUE CBOMCTBA, IOJ
’ y https://m.eds00.ru/00adf004
MIPUMEHCHHE
[TpakTrueckas padbora Ne 3 o Teme
30 «I?IOJ'I eHue aI\I;MHaKa H3y4YEHUE €T0 bubmorexa HOK
. v el https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3zoTHas KucnoTa, e€ pusndeckue u bubnmoreka [JOK
XUMUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHre HUTPATOB U COJICH
aMMOHHUS B KAYECTBE MUHEPAIBHBIX

32 00peHuii. XMMHUYECKOE ’ bubmorexa HOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIEH cpepl
COCIMHCHUSAMH a30Ta
®docdop. Oxeua pocdopa (V) u

13 o (%) P Ab (b(bp ( ez:KHe " bubmuorexa [JOK

ocdhopHas Kuciaora, pusnd
p . https://m.edsoo.ru/00adf68a
XUMHYECKUE CBOUCTBA, MOyYCHUE
Hcnons3oBanue pochaTo B
KauecTBE MUHEPAIbHBIX YIOOpEHUH. bubnmoreka [JOK

34 .
3arps3HeHre IPUPOIHON Cpeibl https://m.edsoo.ru/00adfc20
docdaramu
VYraepon, pacipocTpaHeHe B

35 pu Ic: e gmsnrt){ecxie 1 XUMHYECKHE bubmorexa HOK

P E) e https://m.edsoo.ru/00adfd9¢
CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmoreka [JOK

XUMUYECKHAE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKosorn4eckre mpoOIeMsl,
CBsi3aHHBIE C OKCHAOM yriepona (IV)

37 YroJibHasg KACIOTa U €€ CONU bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme
"[lony4eHne yriekucioro rasa. bubnuoreka [IOK

38
KauecTBeHHas peakius Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
HOH"

[TepBoHauanbpHBIE TOHATHUS 00
39 OPraHMYEeCKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054¢
COCMHEHUSX yriepo/ia
40 Kpemuuii u ero coeuHeHust bubmmorexa LIOK
P https://m.edsoo.ru/00ac080a
[TpakTuaeckas pabota Ne 5. Pemenue

A1 AKCIEPUMEHTAJIBHBIX 33/a4 110 TEME bubmuoreka [IOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCTTUHECHUS»

KonTponsHas padora Ne3 mo teme
N bubnmoreka [JOK
42 «BaxHeine HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCTTUHCHUS»
OO01mas XxapakTepUCTUKA XUMUIECKHIX
3JIEMEHTOB — METaJJIOB.

13 Merannuueckas CBsI3b U bubmuorexa [JOK
METAJJINYECKasi KpUCTAJIINUECKast https://m.edsoo.ru/00ae103e
pemiérka. Pu3nUecKue CBONCTBA
METaJJIOB
XuMUYecKrue CBOMCTBA METAJLIIOB.

. bubnmoreka [JOK

44 DNEeKTPOXUMHUYECKUH Psif

HaIpsHKEHUN METaJUIOB

https://m.edsoo.ru/00ael 156
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OOm11e crnocoObl MoJTydeHus
metaioB. CriaBbl. Beraucnenus mo

45 aBHEHUSIM XUMHUYECKUX pPeaKIuil buGmnorexa LIOK
yp PeaKi1u, https://m.edsoo.ru/00aecl156
€CJIM OJIUH U3 PEareHTOB COJEPKUT
npuMecu
46 IToustTe 0 KOPPO3UU METAJJIOB bubmorexa LIOK
pp https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
4
7 [Henourpie MeTaLIEI https://m.edsoo.ru/00ael14b2
43 Oxkcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
Kanusa https://m.edsoo.ru/00ae14b2
[lenoyHO3EMENBHBIE METAILITBI — bubnmoreka [JOK
49 . .
KaJbIIUU U MarHui https://m.edsoo.ru/00ael5e8
50 Baxkueiinue coemuHeHNU KaJIbIUS bubmorexa LOK
2 A https://m.edsoo.ru/00ael 5e8
51 O00011IeHNE ¥ CUCTEMATH3ALIS
3HAHUU
JKECTKOCTH BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
52
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
IIpaxtrnueckas padora Ne 6 o Teme
53 ")IIZéCTKOCTL BOpLI A METOJIBI €€ buGmnorexa LIOK
| A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bubmuorexa [JOK
4 o
> Amomurmii https://m.edsoo.ru/00aelc64
AmpoTepHbIE CBOHCTBA OKCHIA U bubmuoreka [IOK
55
TUAPOKCHIA https://m.edsoo.ru/00aclc64
Bubmmoreka IIOK
56 Keneso 1

https://m.edsoo.ru/00ael1d86
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]|

OKCI/IIIBI, TUAPOKCUIBI U COJIM KCJIC3a

bubmuorexa [JOK

=0

57 =2 g
(IT) u xenesa (III) https://m.edsoo.ru/00ae35e6 FE==w

53 O06o00611eHnEe U cUCTEeMaTH3AIUs g %
3HAHU = &
ITpaktuyeckas padora Ne 7. Pemenue % %
AKCIEPUMEHTAJIBHBIX 33/a4 110 TEME bubnuoreka [IOK =t ::

59 o E
«BaxHenmue MeTaJuIbl U UX https://m.edsoo.ru/00ae3de8 =
COCIMHEHUS '.'3
Brrurcnenus o ypaBHEHUSIM E
XUMHYECKUX PEaKIUid, eCITH OJUH U3 E

60 peareHToB JaH B U30bITKE UIIH bubnuoreka [IOK %
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael 750 I
MaccOBOH JJ0JIM BBIX0/1a MPOJIYKTa E

peakuuu ‘g

61 OO6OO0IIEHNE U CUCTEMATH3AIIS ]?::I
3HAHUM =
KonTponsHas padora Ne4 mo teme %

62 «BaxHenmue MeTaJuIbl U UX P
COCIMHEHUS E

63 BemectBa u maTepuansl B bubnmoreka [JOK E
IIOBCEIHEBHOM JKU3HH YEI0BEKA https://m.edsoo.ru/00ae3f50 - 4

64 XHUMHYECKOE 3arpsi3HEHNE bubnuoreka [IOK E
OKpYXKaIOLEH cpebl https://m.edsoo.ru/00ae4270 z

65 Ponp xumuu B perieHun bubnmoreka [JOK E
AKOJIOTHYECKUX MPOOIIeM https://m.eds00.ru/00ae4270 E

66 PesepBHriit ypok. O600IIeHHE U bubnmoreka [JOK E
CUCTEeMaTU3alusl 3HAHUN https://m.edsoo.ru/00ae0d0a 5

67 PesepBHrlit ypok. O600IIeHNE U bubnmoreka [JOK E
L
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CHCTEeMAaTU3aIHs 3HAHUI https://m.edsoo0.ru/00adb33¢ EE E

=]

63 PesepBHrlit ypok. O600IIeHNE U 1 bubmuorexa [JOK ‘51.:. B
cucTeMaTHu3alus 3HaHUM https://m.edsoo.ru/00ad9cb2 : E
OBUIEE KOJIMYECTBO YACOB I10 68 4 - ; E
[TPOTPAMME H 2
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YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA3OBATEJIbBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos W.I'., Cnagkos C.A.,
Axk1imonepHoe obuiectBo «M3narensctBo «IIpocBenienue»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxkumonepHoe obuiectBo «M3narensctBo «IIpocBenienue»

A.M.Paneuxuii , lugaktuueckuit matepuan ,Xumus 8-9, M., [Ipocsenienue,
2023

OI'D ,Xumus, TroBble 3K3aMEHALMOHHBIE BAPUAHTHI MO pEAaKIIUEN

J1.1O.Jlo6potuna

METOINYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA
OI'D ,Xumus, TrioBble 3K3aMEHAMOHHBIE BAPUAHTHI IO/ peAAKIIUEN

J1.1O.Jlo6potuna

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCbBI CETU
UHTEPHET
https://ushi.ru

https://resh.edu.ru
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