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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJibTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTebHON MTPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsI, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (eaepalbHON pabodeil MmporpaMmbl
BOCITUTAHUS U C YUYETOM KOHLEMIIHUU MPEnofaBaHus Y4eOHOro mpeaMeTa « X uMHsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Ma€T TPENCTABICHUWE O TIENAX, OOIIEH CTpaTeTuu
oOydeHusi, BOCIHUTAHUS W Pa3BUTHSI OOYYAIOMIMXCS CPEACTBAMU Y4YEOHOTO
npeaMera, YCTaHaBJIMBAECT 00s3aTeNIbHOE IPEAMETHOE COJIEpKaHuUe,
NpEAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHE IO
pazienaM MU TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSIeT KOJIUYECTBEHHBIE H
Ka4eCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIY EMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBfI3€i, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXCs, OMNpeAeNseT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa30BaTEIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TPeOOBaHMM K
pe3yJibTaTamM 00yYeHHS] XUMUM Ha YPOBHE II€JICH M3yUeHHS MPeaIMeTa U OCHOBHBIX
BUJIOB Y4eOHO-IIO3HABATEIbHOU JEATEIbHOCTU OOYyYalolerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XWMHH CIYXUT OCHOBOW i1 (OPMHPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero MmpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib UTparoT (OpMUpPYEMbIE XUMHEH MPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPruh M 00 HBOJIOLMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS Tr100aibHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHpOBaHUs KYJbTYpPbl JMYHOCTH, €€ 0011eH U PYyHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW yd4eOHOW  JesTEeIhbHOCTH,
HKCIIEPUMEHTAJILHBIX W HCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenUu(UKON HAay4HOrO0 MBIIUICHHS, 3aKJaJblBA€T OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;
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crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IIPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
00pa3oBaHuE 00yYArOIITUXCSI.

JlanHble HampaBiieHUs B OOYYEHHM XUMHH OOECNEeYMBaIOTCS CrHelupUKon
collepkaHus  y4eOHOro  mpeAMeTa, KOTOpbIM  sBIsieTCs  MeJaroruuecku
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEACIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYyYalOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XHWMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHSATUN
OPraHUYECKON XUMHH.

CtpykTypa coaepkKaHus NMpOrpaMMbl IO XMMHUU CPOPMUPOBaAHA HAa OCHOBE
CHUCTEMHOro mnoaxona Kk €€ mzyudeHuro. ColepraHHe CKIIAJbIBAECTCS W3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakiuu. OOe O5TU CUCTEMBI CTPYKTYPHO OpTraHH30BaHbl [0 MPUHLUITY
IIOCJIEA0BATEIBLHOTO PAa3BUTHsl 3HAHUM HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuonnueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHMH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBieHUd 00 BIEKTPOJUTHYECKON JHCCOLMAlMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJTyYE€HHBIX U OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJJHOTO
YPOBHS K JApPYromy, BBINOJNHSAS (DYHKUUU OOBSICHEHHS W MPOTHO3UPOBAHMS
CBOWCTB, CTPOCHHS M BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHHS U MOJYyUYEHUS
M3Y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIIEN HAyYHOW KapTUHBI MHpPA B JIOTUKE
€€ CHUCTEeMHOM NPUPOJbI, LEHHOCTHOIO OTHOUIEHMS K HAay4yHOMY 3HAaHHUIO U
METOJaM MO3HaHHWS B Hayke. M3yueHne XUMUM NPOUCXOAUT C MNPUBJICUEHUEM
3HAHUM M3 paHee M3YUYECHHbIX YYEOHbIX NpeaMeToB: «OKpyKaromMil Mupy,
«bunonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wu3ydyeHMH XUMHUM MPOUCXOTUT (OPMUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOT'O0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIIBHOCTH YEJIOBEKA M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOHN KYJBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XMMHYECKHX
3HAHUN — BaXHEHIINX (HAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH,
JOCTYMHBIX 000OIIEHUH MHPOBO33PEHUECKOIO XapakTepa, s3blka HayKd, B
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NpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHWS TPU HW3YyYEHUW BEIIECTB U
XUMUYECKUX PEAKIUH, B (GOPMUPOBAHUH M PA3BUTUHU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHHWH B Yy4eOHO-TIO3HABATENbHOH U y4eOHO-HCCIIEI0BATEIbCKOM
JESITEIIbHOCTH, OCBOCHHHM TPaBHJ OE€30MacHOrO OOpalleHHsl C BEUIECTBAMHU B
ITOBCEHEBHOM KU3HHU.

[Tpu u3yueHun XMMHUU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3HaYeHUE MPUOOPENN TaKue IeNH, KaK:

— (GOpMHUPOBaHHE WHTEIUIEKTyaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHNI0, COTPYJHUYECTBY, CaMOCTOSATEIHPHOMY MPHUHSITHIO PEIICHHMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBUSIM KU3HU;

—  HaAmpaBJICHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
0o0ydJamuxcsi K CaMOCTOATEIbHOW IMO3HABATEIbHOW NEATEIbHOCTH, HAyYHBIM
METOJaM TIO3HaHMsI, (POPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— obecrnieyeHune yCiaoBHM, CTOCOOCTBYIOMUX MPUOOPETEHUIO 00YUYAIOIUMUCS
OTIbITa PA3HOOOPA3HOW MESITEIBHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIMH), WMEIOIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIEATEIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATTLHOW W €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM YHCIE€ YMEHHH OOBSICHATh ¥ OICHWUBATH SIBIICHUS
OKPYKAIOIIeT0 MHpa, WCIOJIb3YsS 3HAHHUS W OIBIT, MOJYYCHHBIE MPU H3yYCHUH
XUMHUH, TPUMEHATh WX TPU PEHICHHH MNpoOJeM B TMOBCEAHEBHOW J>KU3HH U
TPYIOBOH ACSITEIHLHOCTH;

— ¢opMmupoBaHHEe y OOYYarOMIMXCS T'yMaHUCTUYECKUX OTHOIICHHM,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHUM IS BBIPAOOTKH OSKOJOTHUYECKU
IEJIeCO00Pa3HOTO TOBEACHUS B OBITY W TPYAOBOH EATEIHHOCTH B IEISIX
COXPAaHEHHUS CBOETO 37I0POBBS M OKPY KAIOIIEH MPUPOTHON CPEIbI;

— pa3BHTHE MOTHUBAIIMM K OOYUYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOIINEUETOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(IIIS M HANpPaBICHHOCTH AABHEUIIETO
00yueHus.

OOmiee YWCIO YacoB, OTBEACHHBIX I W3YYCHHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanws, coctaBnuseT 136 yacos: B 8 kitacce — 68 yacos (2
yaca B HeJIeI0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).
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COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYA/IbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KU3HH YEIOBEKAa. XMMHS B CHCTEME HayK.
Tenma u BemecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI U MOJIEKYJbl. XUMHYECKHE dJIEeMEHThl. CHUMBOJIB XUMHYECKUX
aneMeHTOB. [IpocThie U CoKHbBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOcCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHOcuUTeNbHAsT MOJIEKYJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTIO 3JIEMEHTa B
COCJIMHEHUH.

KomnuectBo Bemiectsa. Mosb. MomnsipHas macca. B3anmocBsA3p KOJIM4YECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTMHEHUMN.

Ou3NYecKue U XUMUUYECKUE ABJICHUSI. XUMHUYECKasl peakius U €€ MpUu3HaKU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudukanus
XUMHUUYECKUX Peaklni (COeTMHEHUS, PA3I0KEHUs, 3aMEIeHNs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu paboThl B JabopaTopuu U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYIOBAaHUEM, U3yUECHUE U OMHCAHUE
bu3NYeCKuX CBOWCTB 0O0pasllOB HEOPTAHMYECKUX BEIIECTB, HAOJIOJICHUE
bu3nueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHACHCAIMs BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONUCaHWE NPU3HAKOB MPOTEKAHUS XHUMHUYECKHX peakuuid (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE kee3a ¢ pacTBopoM coiu meau (1),
W3YyUYeHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHMUE,
BHITIAPUBAHUE, AUCTHILIAINS, XpoMaTtorpadusi, MpoBeeHNEe OYUCTKH TTOBAPEHHOU
coid, HaOJMIOJEHWEe U  ONHWCAHWE  PEe3yJbTaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3[IaHUE MOJEJIEH MOJIEKYJI
(IIapOCTEePKHEBBIX ).

Baxkuenue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3zayxa. Kuciopoa — 371€MEHT U MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MUYecKne W XUMHUYECKHE
cBoicTtBa (peakiuu ropenus). Oxcupabl. [lpumenenune kucinopona. CrocoObl
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MOJYUYEHHUS] KHUCIOpOJa B Jaboparopud H MOpoMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTporHas MoAu(pUKaLNS KHCIOPOIaA.

TennoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakUuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHUE MMAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — anemeHTt M mpocTtoe BemecTBo. Haxoxknenwe Bomopona B
npupoae, (GU3MYECKUEe ¢ XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
noxyuyeHust. Kucmotel u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacelieHHble M1 HEHACHIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1071 BellecTBa B pacTBOpe. XMMHUECKUE CBOWCTBA BOAbl. OCHOBAHUA.
Ponp pacTBOpOB B Ipuposie U B KU3HU 4YesioBeKa. KpyroBopor Boabl B IpUPOJE.
3arps3HeHre NpUPOJHBIX BoJI. OXpaHa U OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHUJIOB:  cojieoOpasyrome (OCHOBHBIE, KHCIOTHBIC, aMQpOTEepHbIE) U
HecosieoOpaszytone. Homenknarypa oxcugoB. Dusumyeckue © XUMHUYECKUE
cBOMcTBa OKCHUIOB. [TomydyeHne okcuIoB.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XMMUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KUCHOT. Psanx akruBHocTtM MetaimoB H. H. bekerosa.
[lonydeHue KHUCIIOT.

Conu. HomeHnkiatypa coseil. @uU3nyecKre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tosyuenue conen.

['eneTnyeckas CBI3b MEXKY KJIACCAMU HEOPTAaHUYECKUX COEAUHEHHUM.

Xumuueckuii IKcnepumenm:

KAuECTBEHHOE OIPEEIICHUE COAECPKAHUS KUCIOPOJa B BO3AYXE, MTOIYUYEHUE,
coOupaHue, paclo3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKOoMJIeHHe ¢ oOpa3llaMM OKCHJIOB U
OMMCAaHHWE HX CBOWCTB, MOJy4YeHHE, cOOMpaHHe, pPAcClO3HABaHWE M HU3YUYCHHE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojeicTBue Bojioposa ¢ okcugoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOIO/ICHUE O0pa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUSI BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJICOMATEPHUAIIOB),



ntoe

uccieqoBaHe 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUSI OKPACKH MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
u3yueHue B3aumojercTBus okcuaa meau (II) ¢ pacTBopoM cepHOMl KHUCIIOTHI,
KHCJIOT C MeETajulaMHi, pPEeaklUUil HEUTpaIM3alHM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTO METAJUIa APYTMM W3 PACTBOPA COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUN.

IHepuoauueckui 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKH KIACCU(DHUKAIIMM XUMUYECKUX dJeMeHTOB. [loHsTHE O
IpyIIax CXOJHBIX 3JIEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMENIbHbIE METaIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM()OTEPHbIE OKCUIbI
Y TUJIPOKCUIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonnas W JATUHHONEpPHOAHAS  (OPMBI
[Tepuoanueckon cucrembl xumuueckux 3neMeHToB [l. 1. Menneneea. [leprosbl
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aToOMOB TMepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 €ro MnoJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOVCTB IO IPYIIIAM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykd W mnpaktuku. [l. M. MenneneeB — y4y€HbIM U
rpa)KJaHVH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUJA LHMHKAa C pPAacTBOpaMU KHUCJIOT M WIENOYEH, IMPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiy pa3oKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu
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Peanu3zanust MeXOpeaMETHBIX CBSI3€M MpU KM3YyYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTEeCTBEHHO-HAYYHBIX
MOHSTUI, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEeHHO-HAYUYHBIC TTOHSATHS: HAyYHBIH (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuYHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: marepusi, aTtoM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUN 3apsjl, BELIESCTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (U3WYECKUE BEIMYHUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJIHIIE.

buonorus: gorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE UCKONIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguyueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHUUYECKUX DHJIIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kaaus, KalblUsi MU HX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHUCTEME U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHUJbl XMMHYECKOW CBS3U. THUMBI KPUCTALIUYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukainys u HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJacCaM HEOPTraHMYECKUX
COCJIMHEHU, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccudukanys XuMA4ecKuX peakiii Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
W COCTaBy YYacTBYIOIIMX B pEaKIMH BEIIECTB, MO TerioBoMy 3ddexTty, mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpPaTUMOCTH, TIO
Y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
ypaBHEHHUS.

[Tonsitue o ckopoctu xumuyeckoi peakuuu. [lonsiTue 00 OOpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peaknusX. [[oHsITHEe 0 TOMOTE€HHBIX M Te€TEPOTE€HHBIX
peakuusix. [Tondatue o karanusze. [loHsiTue 0 XUMUYECKOM paBHOBeCUU. DaKTOPHI,
BIIUSIIOIIME HAa CKOPOCTh XUMHMYECKOW pPEaKIMW M TOJO0XKEHHUE XHUMHUYECKOIO
paBHOBECHS.

OKHCITUTETFHO-BOCCTAHOBUTENIFHBIE  PEAKIMH,  JJICKTPOHHBIM  OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM peaKuum. CocraBnenne YPaBHEHUM
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OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMd C  HCMHOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OaiaHca.

Teopus 3NEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMHuueckoil cBa3u. Crenenp qucconuanviv. CUiibHbIE U CA0bIE SJIEKTPOJIUTHI.

Peakiun moHHoro oOMeHa. Y cia0BUs MPOTEKAaHUS peakiuii HOHHOTO OOMeEHa,
MOJHBIE W COKpAalIEHHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPHUCTAUNIMUYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIIECTB — META/VIOB W HEMeTa/uloB (rpadura W anaMmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peaKIuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCICAOBAHHUE DJIECKTPOIPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCA AUCCOLUUALMU KHCJIOT, ILIEJI0YE H COJEHn
(BO3MOKHO  HCHOJIb30BAHME BHUJEO MATEPUANIOB), MPOBEJACHUE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii  HOHHOro  OOMeHa
(oOpazoBaHue oOcanaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUN
(ropeHue, peakiuu pa3iioKEeHUs, COCIUHEHMs), paclO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEakuid Ha HOHBI, pelIeHue
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJsibl 1 X cOeIMHEHUS

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIe cTerneHn okucieHus. CtpoeHue M (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3aUMOJIECTBUE C METaUlaMU, HEMeTa/llaMH, [Ieso4amu). XJIOpPOBOAOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJMy4YeHUE, MpUMEHeHue. JleiicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIOpuapl U UX
HAaXOXKJEHUE B IPUPOJIE.

O6mas xapakrtepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pU3MYECKHue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHBIE MOAU(DUKAIINN KUCIOPOIa
U cepbl. XUMUYecKue cBOMCTBa cepbl. CepoBOOpO, CTpOeHHue, (U3NUECKue U
XUMHYECKHEe CBOMCTBA. OKCUIBI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3MUEeCKUe W XUMHYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENS Kjacca KHUCJIOT U chnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHCIIOTHI.
[TpumeneHue cepHoil KUCIOThL. COJIM CEPHOIM KUCIIOThI, KAYECTBEHHAsI pEAaKIUs Ha
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cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MNPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIEH Cpefbl COCNUMHEHHMSIMU Cepbl (KUCJIOTHBIC O],
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPeAOTBPALECHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpocTpaHeHHE B MPUPO/IE,
duznyeckue U XxuMmudeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuak, ero
bu3nUecKkue 1 XuMUYECKUE CBOMCTBA, MOJyueHue u npuMeHeHue. Conu aMMOHUS,
ux (U3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYEeCKue U XUMHUYECKHe
cBOMCTBa (00mMME Kak TMPEACTABUTENS Kiacca KHUCIOT W CHEIU(pUUYECKUE).
Hcnonp3oBaHne HUTPATOB M COJICM aMMOHHUSI B KadyeCTBE MHHEPAJIbHBIX
ya00peHuil. XuMru4yeckoe 3arps3sHeHUEe OKPY KaloIIe Cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BogoémoB). docdop,
aioTponHbie Moaudukanuu (ochopa, huMUecKkne M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaora, Gu3HIecKre U XUMHIESCKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B KaUYECTBE MUHEPATHHBIX YI0OPEHUM.

O6mas xapakrepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCICHUS.  YTJepoj,  aJUIOTPOIHbIE
Moau(UKAIMK, PaCIpPOCTpaHEHUE B TpHUpoAe, (PU3NYECKHe U XUMUYECKUC
cBoricTBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHJIOM
yriepoaa (IV), rumore3za riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, HMapHUKOBBIM
abdexT. YronpHas KucioTa u €€ Cou, uX (PU3NIECKUe U XUMUYECKHUE CBOMCTBA,
noyiydyeHue W mnpuMeHeHue. KadecTBeHHass peakinuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH W CEIBCKOM
XO3SIMCTBE.

[TepBoHa"aIbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBaX KaK O COCTMHEHUSIX
yriepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, STAHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, He)PTH),
MPOAYKThI WX TepepaboTku (OCH3WH), WX POJb B OBITY U MPOMBIINLICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaX, yriieBoJlax — U UX
poli B OJKM3HH UeEJOBeKa. MaTepuaqbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUM.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJIy4YeHUE U
npumeHenue. CoeauHeHHs KpemMHusi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHEWIIe CTPOUTENbHBIE MaTEepPHaNbl: KEPaMHKa,
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CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobmeMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4yeHUe 00pa3OB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
IPOBEJICHNE KAaueCTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOIIOJEHIE MPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaXkarouirue (PU3NYECKUe M XUMHUYECKHE CBOWMCTBA
raJloreHOB ¥ HUX COEJIMHEHH (BO3MOXXHO MCIOJIb30BAHME BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C oO0Opa3naMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHAIOB), HaOIIOICHHE TIpoliecca OOYIIIMBaHUS caxapa Mo JAeWCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBlIEHHON CEPHOM KUCIIOTHI, TPOBEICHUE KAUECTBEHHOM peakuu Ha CcyibQar-
MOH W HAOJI0JeHWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoiictBamMH a3ora, Qocdopa U UX COEAMHEHUN (BO3MOXKHO HCIIOJIB30BAHHE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHui, moaydeHue,
coOupaHMe, pacrlo3HaBaHHME M M3yYEHUE CBOMCTB aMMHakKa, MpPOBEIACHHE
KAueCTBEHHbIX PEaKUUid Ha MOH aMMOHMS U pocdaT-uoH U U3y4YeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIOJIb30BaHUE BUJIECOMATEPUAIIOB), U3y4ECHUE MOJIeJIen
KPUCTAJUIMUECKNX PEmETOK anmasa, Trpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJydYeHHe, cOOMpaHue, paclo3HaBaHUE U M3yUYEHUE
CBOMCTB YIJIEKHUCIIOTO ras3a, MpoBEeJCHUE KaueCTBEHHBIX PEaKIUi Ha KapOoOHAT U
CUJIMKAT-UOHbl W H3y4YEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHHUE C
NPOAYKIMENH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTaJUIbl U UX COEINHEHUS.

MeTtasiibl M X COeTUHEHUS

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJNIOB HA OCHOBAHUU
ux nonoxenus B llepmommueckor cucreMe XumMu4eckux syemeHToB /J[. U.
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTayuioB. MeTtamyeckas CBsA3b U
MEeTajuInyecKass  KpuUcCTajuihueckas  pemérka.  DJEKTPOXMMUYECKHH  psin
HaIpspKeHUH MeTauioB. U3nyeckrue U XMMUYECKHUE CBOMCTBa MeTaiioB. OOiue
crnocoObl modydyeHus: MerawioB. [loHsATHE O KOpPpO3UHM METaJUIOB, OCHOBHBIC
CrocoObl 3alUThl WX OT Koppo3uu. CraBel (CTaib, YYTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[lenounble MeTaIbl: MOJ0XKeHUe B lleproguyeckoit cucTeMe XUMHUYECKHUX
anementoB JI. 1. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kanus). OKcuiabl u
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TUJIPOKCUABl HaTpuss W Kanud. lIpuMeHeHne mEeno4YHbIX METANIOB M HUX
COCIUHEHUU.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
[Tepuognueckon cucreMe xumudeckux sneMeHToB Jl. M. MenpaeneeBa, crpoeHue
VX aTOMOB, HaxOXJeHUE B Ipupoae. PU3ndecKne 1 XUMHYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUs KalblUs (OKCHH, THUIPOKCUI, COJIH).
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

AJIFOMUHHI: TI0JI0XKeHUE B [lepuoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nuecKue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEPHBIE CBOMCTBA OKCHAA U TUAPOKCH]IA
AJIOMUHHSL.

Keneszo: nonoxenue B llepuoandeckoil cucteMe XuMHYECKUX dJIEMEHTOB /l.
N. MeHnneneeBa, CTpOEHHE aToMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, Tuapokcuibl U conu xenesa (I1) u xenesza
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C oOpa3llaMud METaNIOB W CIUIaBOB, UX (U3HUUYECKUMU
CBOMCTBaMM, M3y4YEHHE  PE3yJbTaTOB KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA
KJIbIIUSl W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIECCAa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXXKHO  HCIIOJB30BAHHE  BHUAEOMATEPUAJTIOB), IPU3HAKOB  IMPOTEKAHUS
KAUYECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, AJIFOMUHUS, LUHKA, JKEJe3a
(I1) u xeneza (III), meau (1), HaGarOAEHUE M OMMCAHUE TIPOILIECCOB OKPAITMBAHUS
IJJaMEHH MWOHAaMU HATpus, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHUE aM(POTEPHBIX CBOMCTB THMAPOKCHUAA ATFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHenme
METAJUTbl U KX COEUHEHHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXM3HU YEJIOBEKA. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. IlepBas momouns npu
XUMHUYECKUX OKOrax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroueld cpenpl (mpenesibHas JOMyCcThUMast
KOHIIeHTpalus BeulecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3yyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepHabl).

Mescnpeomemmnbnie ceasu



ntoe

Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTEeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U TIOHATUH, SBJSIFOIIMXCS CUCTEMHBIMHU JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmume ecTeCTBEHHO-HAYUYHBbIC TMOHSTHUS: HAy4YHBIH (pakT, rUmoTe3a, 3aKOH,
TEOpWsi, aHalu3, CHUHTE3, KiacCUPUKANKSA, TMEPUOIUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBINA
s PeKT, TEXHOIOTHS, MAaTEPUAITHI.

duszmka: Marepusi, aToM, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
W30TOTBI, PATUOAKTUBHOCTh, MOJICKYJA, DJICKTPUUYCCKUN 3apsija, MTPOBOIHUKH,
MOJIyIPOBOJHUKH, JUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTH, KPUCTATIINYECKAs
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE31b1, CoJHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpAIbl, TOPHBIE TOPOJIHI,
TMI0JIE3HBIE HCKOTIaeMbI€, TOTTUBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
00pa3oBaHMs JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Y4eOHOU u
BOCIIUTATENBHOUN JEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMH POCCUHUCKUMU
COLUMOKYJBTYPHbIMU M JYyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMU, IIPUHSTBIMU B
oOmiecTBe MpaBUjIaMHM M HOpPMamMH TOBEIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYy4YaroIIMXCA
PYKOBOJCTBOBAaTbCA CHCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUU W
pacIIMpeHne OIbITa ACSTEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIC B YAaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYyJIbTYPHOMY, HCTOPHYECKOMY
U HAYYHOMY HACIEIWI0, TTOHUMAaHHS 3HAYCHUS XUMHYECKOM HAayKu B JKHU3HU
COBPEMEHHOr0 O00I1IeCTBa, CIHOCOOHOCTH BIAAETh JOCTOBEPHON HHQOpManuenr o
NEPENOBBIX JOCTHXKEHHUSIX W OTKPBITUSAX MHPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCNIEOBATENbCKOM, TBOPYECKOM M JApyrux  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTH MpU
BBINIOJIHEHUHU YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XHWMHYECKHX
HKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpOLIECCE€ O3TOM yueOHOW MeATeTbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEICHHE U IIOCTYIIKM CBOMX TOBApUILEN C IO3ULHUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaKIIUHU,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTAaBIIAIOLIME
OCHOBY ISl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOIBI, B3aWMOCBS3SX YEJIIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBIE IS OOBSICHEHHWs HAOIIOAaEMBIX IMPOIIECCOB W SIBICHHUIM,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOU
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JUTEPATypOi, JOCTYNHBIMU TEXHHUYECKHMMH CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEeHHMIO M TIO3HAHUIO, JHO0O03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOO0Opa3oBaHUIO, IMPOEKTHOM W HUCCIEI0BATENbCKOU
JeSITEIbBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHA OOy4eHHUS B
JIaIbHEUIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHME LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUIA U
HENPUATHE BPEIHBIX TPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHSI),
HEOOXOAMMOCTH COOJIO/IEHUS TpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPaKTUYECKOMY M3yUEHHIO Mpodeccuii u Tpyia pa3indyHoro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHUW MO XHWMHUU, OCO3HAHHBIA BBIOOP
WHIUBUyJIbHON TPAEKTOPUHU MPOAOKEHUSI 00pa30BaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHemHON mpoheCCHOHATBHON AEATEIbHOCTU U Pa3BUTHS HEOOXOTUMBIX YMEHH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHNUE LEHHOCTH 3J0POBOTO U
Oe3omacHOro o6Opas3a KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nYEeCKOMY M TICUXHYECKOMY 3/10POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
npaBui 0€30MACHOIO MOBEICHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YIPOXKAKOIIMUX 3J0POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTy4YaeMble MPU U3YYCHUU XUMHH, AJIS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEeH IPUPOIHON CPENOU, I ITOBBIIECHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYypbl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTed MX PEelIEeHUs MOCPEICTBOM METOJ0B XHMMHUH,
HKOJIOTHYECKOTO MBILLJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLIMAJILHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
INPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M MO3BOJIIOT Ha
OCHOBE 3HAaHUU M3 ATUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU
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HAy4YHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUCOHbIC NEUCTBUS (MTO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphle oOecreunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY ILJITAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiicCTBUSA

ba3oBble J10rnyeckue 1eicTBus:

YMEHHUSl MCMOJb30BaTh NPHUEMBI JIOTMUECKOTO MBIIUIEHUS MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBIC] XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKKM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSMH), WCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OT/IEIBHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH U1l KIACCH(PUKAINMK XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
yCTaHaBJIMBATh TMPUUYUHHO-CIICJACTBEHHbIE CBA3UM MEXIY OOBEKTaMH H3y4EHUS,
CTPOUTD JIOTUUECKHUE PACCYXKIEHUSI (MHIYKTUBHbBIE, JE€AYKTUBHBIEC, IO aHAJIIOTHH),
JIeTaTh BHIBOJIBI U 3aKIIOUCHHS;

YMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCIIOJIb3yEMBIE B XUMUU,
npeo0pa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEIICHUN YU4eOHO-TI03HABATEIBHBIX 33J1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbIC
MPU3HAKHA W3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHM,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

ba3oBble uccienoBarebCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KAyeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHMUIA;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHUIO, OPTaHU3AlMU M IPOBEICHUIO
YUYEHUYECKUX ODKCIEPUMEHTOB, YMEHHE HaOJI0AaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (GopMyaupoBaTh 0000IIEHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpojIeJIaHHOM padoTe.

Pabora ¢ nunopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IMYHBIX BUJIOB U (hOPM MPENICTABICHUS, MTOIYyYaEMYIO U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJISIpHAsg  JUTEparypa XWMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OILEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;
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yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TMO3HABATEIbHBIX 3aJa4 ONpPENEIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBJIAJICHUE KYJIbTYPO aKTUBHOT'O MCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (JOPMY MpeACTaBICHUS HHGOPMAINH U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOHWHALIMSIMU;

yMEHUE UCIOJNIb30BaTh W aHAJM3UpOBaTh B IIpollecce Y4yeOHOW U
UCCJIEIOBATENLCKONU JEATEILHOCTH MH(POPMAIIUIO O BIUSHUUA MPOMBIIUICHHOCTH,
CEJBbCKOIO XO3SIMCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPYXaroWEd NpHUPOIHOU
Cpensl.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIe 1eHCTBUS:

YMEHHS 3aJlaBaTh BOINPOCHI (B XOJie Juanora W (WiIM) OUCKYCCHUH) IO
CyLIECTBY  0OCyXzaeMoil  TeMbl, (OPMYyIUPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIOJHEHUS IPENIOKEHHON 3a/1a4U;

YMEHHS  MPEACTABIATh  IOJYYEHHbIC  PE3YJbTaThl  MO3HABATEIbHOM
JNEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
pe3yJIbTaTOB BBHIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOrO OIbITa,
JabopaTopHO# pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIMIECTB, YYCOHOTO MPOCKTA);

yMEHUs Y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
MO3HABATEJIbHOM W MCCJIEAOBATEIbCKOW  JESITENBHOCTH  MPU  PELICHUU
BO3ZHMKAIOIIMX TPOOJEeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unuid (00Cy X aeHusl, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JEHCTBUW, ONPEAECICHUE KPUTEPUEB 110 OLEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1eCTBHSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEATh LEIH JAESITEIbHOCTH, IUIAHUPOBAThH,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanbosiee 3p(EeKTUBHBIE CIIOCOOBI PEIIeHUsT YUeOHbIX U
MIO3HABATEJbHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUKM C Y4ETOM
MOJly4YEHHUSI HOBBIX 3HAHUNA 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pe3yJbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMEeTHBIX pPe3ydbTAaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJIep’KaHus, YCTAHOBIIGHHOTO JaHHOW (enepanbHO pabdouel mHporpaMMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
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NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmact «XUMHS», BUIBI
JEATeIbHOCTH MO  MOJYyYEHUI0 HOBOIO  3HaHWs, €ro HWHTEpIpEeTalnH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoHIy oOydenus B 8 kjacce npeMeTHbIE PE3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHUIM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MMOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO dJIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKUCJICHHS, XMMHUYECKasi peakius, KiaccuuKaius peakiuid: peaxiuu
COCAUHEHHUsI, PEAaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKINH, TeTIOBOW d(DPEKT peakiuu,
AP0 aTOMa, HJICKTPOHHBIM CIIOM aroma, aroMHas OpOUTalb, PaJNYC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAS W HEMOJSpHAs KOBAaJCHTHas CBSI3b,
WOHHAs CBs3b, MOH, KaTUOH, aHUOH, PACTBOP, MAccoBas JOJIs BEIIECTBa
(mpolieHTHAasl KOHIICHTpAIs1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TOHSATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKMCAHUY BELIECTB U UX MPEBPAILICHUI;

e HCIMOJb30BaTh XHWMHUYECKYI) CHUMBOJMKY [UIsl COCTaBjieHHUS (opmyl
BEILIECTB U YPABHEHUI XMMHUUYECKUX PEAKIIUM;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIGHHWS  DJIEMEHTOB B  OWHApHBIX  COCIUWHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUM MO
dbopmyiaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJlGHTHAasT W HOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnoJioxkeHus B llepronuueckoil cucreme,
3aKOHOB COXPAHEHUSI MacChl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHA ABOTaapo;

e ONHUCHIBATH W XapaKTepu3oBaTh TabmuuHyr ¢opmy I[lepuomnyueckoi
CHUCTEMbl XHMHUYECKUX DJEMEHTOB: pa3nyaTh TMOHITUS «TJIaBHAA
noarpynmna (A-rpynmna)» u «nobdouHas noarpynna (b-rpynma)», manbsie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabmune «llepuoguueckass cucteMa XumMudeckux »dyemeHToB J[. U.
MenneneeBa»y € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YMCIIO IEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEIIECTB, 10 TEIJIOBOMY 3PPEKTY);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

POTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX TMPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO ©  MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEeHTa 1o (dopmyJie
COCIMHEHWSI, MACCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEIbHOCTH — aHAIHN3
U CHUHTE3, CpaBHEHHE, 0000IeHHe, CHCTEeMaTHU3alluio, Kiaccu(pHuKaIuio,
BBISIBJICHUE MPUYMHHO-CIEJACTBEHHBIX CBSI3ed — JJII M3YyYEHUS] CBOMCTB
BCIIECTB M XHUMHYECKUX pEaKIui, EeCTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHHUE, W3MEpPEHUE, MOJICIUPOBAHMUE, DKCIICPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYyAOM U
7abopaTOpHbIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TIO BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAa M KHCJIOpPOJa), MPUTOTOBJICHHUIO
pAacTBOPOB C ONPEAETEHHON MACCOBOW J0OJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOJAUTh  XUMHYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xoHIy oOydenus B 9 kjiacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUIA:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHSATHUNA: XHUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEIECTBO,
CJIO’)KHO€ BEIIECTBO, BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKUCJICHHS, XUMHUUECKasl PeaKius, XUMUUECKasl CBS3b, TEIIOBOM 3 deKT
peakiuyd, MOJib, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] JUCCOLMALMS, PEAKIHUA HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U
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HEOOpaTUMbIE PEAKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENb,  BOCCTAHOBUTENb, OKHUCIEHWE M  BOCCTAHOBJICHUE,
aINIoTponusi, aM(pOTEePHOCTh, XUMUYECKasA CBsA3b (KOBAJIEHTHAas, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CILJIaBbl, CKOPOCTh XUMHUYECKON peakluH, MNpPelesIbHO JOMyCcCTUMAas
xoHuentpaus I1/IK Bemecrsa;

WJUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU OHATHUA MPU ONMCAHUY BELIECTB U X MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GopMys
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTABa, IMPUHAMIEHKHOCTh BEHIECTB K
ONPEACIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAs, WOHHAsl, METAJUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA M0 XUMHUUYECKOU (opmyJie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX COCAMHEHUN, TUM KPUCTATIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIich [lepuonmueckoro 3axona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHIBAaTh U XapaKTEpPU30BaATh
tabnmmunyo (opmy I[leproamdeckoil cUCTEMBl XMMHYECKUX DJIEMEHTOB:
pa3Myath TMOHATHS «rjaBHas mnoarpynmna (A-rpynma)» W «rmoOodHas
noarpynmna (b-rpynma)», manble u OOJbIIHME TEPUOJBI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTePUCTHKAMH  CTPOEHHUSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpenieieHue HMX 0 AJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCIMHEHUU B
npejenax MajiblX NEPUOIOB U TIABHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMUYECKHE peakuud (M0 YMUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEIIECTB, MO TEMJIOBOMY 3P (DEKTy, 0 W3MEHEHHUIO CTENEHEH OKUCICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEHUPUISCKUE XHUMHUYECCKUE
CBOWMCTBAa IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXKAasi OMNHCAHUE
IIpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINN;

COCTaBIIATh YPAaBHEHUS DJEKTPOJUTUYECKOM JUCCOLMAIMUA  KHUCJIOT,
LIEJI0YEH U COJIEH, ITOIHBIE U COKPALLIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO
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oOMeHa, ypaBHEHHs peakUuuid, MOATBEPKAAIOIINX CYLIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3INYHBIX KIACCOB;
pPacKpbIBaTh CYHUIHOCTb OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX —pEaKIUil
HIOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OajaHca 3TUX PEaKIIHii;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TPOTEKAaHUS XUMHUYECKHX IMPEBpAIlEHUH B Pa3IUYHbBIX
YCIIOBHSIX;

BBIYUCIIATE OTHOCHTEJIbHYIO MOJEKYJSIPHYIO U MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIONIO XHMMHUYECKOrO »JJeMEeHTa 1o QopmyIe
COEIMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEeaKIiiy;

coOmonaTh  MpaBWja  IOJb30BaHUS ~ XUMHYECKOM  Mocylaod
1a00paTOpHBIM O0OpPYJOBAaHMEM, a TaKkKe IMpaBuia OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XMUMHUYECKHUX OIBITOB MO TMOJYYEHHUIO U COOUPAHHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOTO ra3a);

OPOBOJIUTH  PEAKIMM, TOATBEPXKIAIOIINE  KAaueCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJOPHUI-, OPOMUI-,
uonua-, kapbonar-, Qocdar-, cunmukar-, cyiab(ar-, THIPOKCHJI-UOHBI,
KaTHOHBl AMMOHUSI U MOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpaxX HEOPTraHMYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIE ONEpPAIlMM MBICIUTEILHONW JNESTENbHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, OO0O0OIIeHHe, CUCTEeMAaTH3alMI0, BBIABICHHE
IPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJIi U3Y4YCHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIHil, €CTeCTBEHHO-HAyYHbIE METOAbl IMO3HAHUS —
HaOJIo/IeHne, U3MepeHne, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO 4yacon
Ne HaumenoBaHue pa3iesioB U JyieKTpoHHBbIe (LM pOoBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
Xumus — BakHas 00J1acTh

L1 €CTECTBO3HAHUS U 5 0 ) Bbu6nuoreka [JOK

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

gyesgoBeKa

12 BeiectBa 1 XuMu4eckue 15 1 0 Bbu6nuoreka [JOK

' peaKiuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pasznen 2. BaxkHelimue npeacTaBuTe/Id HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonstue 6 0 0 bubnuoreka [JOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
5 Bonopon. [Torsitue o kucinorax g 0 1 Bbu6nuoreka [JOK

' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsarue 06 5 1 1 bubnmoreka [IOK

' OCHOBaHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCcChI 1 1 1 bubmuorexa [JOK

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

Nroro no pazgeny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguveckas cucrema xumuyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT
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[lepronnueckuii 3aK0H U

31 [lepuonuueckast cucrema 7 bubnmoreka [IOK
XUMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/7f41837¢c
Mengeneea. CTpoeHue aTroma
XumMudeckas CBA3b.

3.2 OKHUCIUTENbHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro nio pasaeiy 15 https://m.edsoo.ru/7f41837¢
PeszepBHOe Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME
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9 KJIACC
KoanuectBo yacos DJIEKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM undpoBbie
Ne n/m P Kontpoabubsie  IpakTuueckue (i pp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
Pasznen 1. BemecTBo 1 XUMHYeCKHE peaKIun
11 [ToBTOpeHue u yrimyOneHre 3HAaHHA 5 1 0 bubnnorexa [HOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
) peakuuit https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT JUCCOLIHAIIHSI. 2 1 1 bubmmoreka [JOK
' XUMUYECKUE PEaKIuU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS
21 OO01mast XapaKTepruCcTUKa XUMUIECKUX 4 0 1 bubanorexa [HOK
' anemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 0 0 buommorexa LHOK
' PYTHIRL &-6p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast xapaKTepuCcTUKa XUMUIECKUX
2.3 anemMeHToB VA-rpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa [TOK
' PYTHIBL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast xapakTepruCcTUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 bubmorexa [TOK
' . py ' PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazneny 25
Pa3gen 3. MeTaJlJIbI M BX COeTUHEHU S
Bbu6nuoreka [JOK
3.1 00 7| 4
HWE CBOHCTBA METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Bakueliime MeTauibl U UX CO€IUHEHUS 16 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus U oKpyKamomas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HHU YEJIOBEKA 3 buGnnorexa LIOK
) Hl p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Bkirouenue
uudposbie
Ne arpoTexHoJIOrM4ecKoro
Tema ypoka Konrtpoabusie IIpakTHueckue oOpa3oBaTe/ibHbIE
n/n Bceero co/iep:KaHus B
padoThbI padoTbI pecypchl 4
yueOHbIe TeMBbI
oOopynoBaHue
[Ipenmer xumuu. Ponb
but6mmoreka [IOK
1 XUMHH B KU3HU YEJIOBEKA. 1 0 0
https://m.edsoo.ru/ff0d210c
Tena u BemecTsa
) Ilonstue o metomax 1 0 0 bubmunoreka LIOK
MMO3HAHUS B XUMUU https://m.edsoo.ru/ff0d227e
[TpakTuyeckas pabora Ne
1 «IIpaBuna paboTsl B
3 nabopaTopuu U MPUEMBI 1 0 | Bu6muotexa [JOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
o0opyI0BaHUEM»
Huctele BelllecTBa U
4 cmecu. CriocoObl 1 0 0 bubmmorexa LIOK
) . https://m.edsoo.ru/ff0d26ca
paszfeneHus cmecei
[TpakTuyeckas pabora Ne
5 2 «Pa3nenenue cmeceit | 0 1 bubmunoreka LIOK
(Ha mpUMepe OUUCTKU https://m.edsoo.ru/ff0d28c8
TTOBAPEHHOM COJIN )»
6 ATOMBI 1 MOJIEKYJIBI 1 0 0 bubmmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2a6¢

XUMHUYECKHUE DIIEMEHTEL.

7 3HaKkH (CUMBOJIBI) bubmmorexa LIOK
https://m.edsoo.ru/ff0d2be8
XUMHYECKHUX DJIEMEHTOB
2 [IpocTeie u clnoXHBIE bu6nuoreka [IOK
BeIllECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE bubmmoreka [JOK
YUYEHHE https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSHCTBA
coCTaBa BEIIECTB.
10 Xumudaeckas hopmyiia bubmorexa [IOK
pMY 3. https://m.edsoo.ru/ff0d2eae
BanenTHOCTE aTOMOB
XAMHAYECKHUX DIIEMEHTOB
Pacuer MonexynsspHOi
OTtHOcHUTENbLHAS aTOMHAas
MAaCCHl XUMHYECKHX bubmunoreka LIOK
11 Macca. OTHocUTeILHAS
BEILIECTB, UCMOJB3yeMbIX = https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsi Macca N
B CEJILCKOM XO3SIHICTBE
Pacuet maccoBoi q1omu
MaccoBast 10
JJIeMeHTa B yno0peHusx,  bubauorexa IJOK
12 XUMHYECKOTO DJICMEHTA B
CpeICTBax 3allUThI https://m.edsoo.ru/ff0d350¢
COEIUHEHNH N
pacTeHuit
13 KonuuectBo BemiecTra. bubnuoteka [JOK
Mons. Monsipnas macca https://m.edsoo.ru/ff0d5230
duznueckue u
but6mmoreka [IOK
14 XUMHYECKHE SIBICHUS.
https://m.edsoo.ru/ff0d37fa
XuMuYecKas peakius
15 [IpusHaku u ycrioBus bubmmoreka [JOK

IMPOTCKAHUSA XUMHUYCCKUX

https://m.edsoo.ru/ff0d3al6
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peakuuii
3aKOH COXpPaHEHUSI MACChI
16 BENIEeCTB. XUMHUUYECKUE bubmmorexa LOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brruncienus konuuecTna,

17 MaccCHl BEIIECTBA I10 Bbubmunoreka LIOK
YpaBHEHUAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanus
XUMHYECKUX PEaKIui

18 T —— bubmunoreka LIOK

https://m.edsoo.ru/ff0d3{34
pasoKeHUs, 3aMEeIIECHUS,
oOMeHa)
M. B. JlomoHOCOB —

19 YUYEHBIN-IHIUKIIONEUCT. bubmunoreka LIOK
O06001IeHnEe 1 https://m.edsoo.ru/ff0d40c4
cucTeMaTH3allis 3HaHUI
KonTpomnpHas padora Nel

20 no teMme «BemecTBa u bubnnorexa LIOK

https://m.edsoo.ru/ff0d4290
XUMUYECKUAE PEAKITHI
Bo3ayx — cmecsh ra3os.

21 CocraB Bo3ayxa. bu6nuoreka [JOK
Kucnopon — snement u https://m.edsoo.ru/ff0d448¢
npocroe BeuiecTBo. O30H
dusnveckue u

2 XAMUYECKHUE CBOMCTBA bubnuoteka [JOK

KHCIIOpo/ia (peakiuu
OKHUCJICHUS1, TOPEHUE).

https://m.edsoo.ru/ff0d4614
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ITousaTue 00 oxkcugax

Crioco0b! ToTydeHust
KHCIIOpO/Ia B

23 nabopaTopuu U bubmorexa [IOK
https://m.edsoo.ru/ff0d497a
MIPOMBIIIIJICHHOCTH.
IIpuMeHeHne Kucnopoaa
Tennooii 3 dext
XUMHYECKOHN peaKkiuu,
MIOHSTHE O
24 TEPMOXUMHUYECKOM bubnmorexa LHOK
https://m.edsoo.ru/ff0d4790
YpaBHEHHH, IK30- U
SHAOTEPMHUECKUX
peaxusax
TormmBo (HedTh, yroas u
25 MeTaH). 3arpsi3HeHue bu6nuorexa [IOK
BO3/IyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[TpakTrueckas pabota Ne
2 3 no teme «llomyuenne n bu6nuoreka [IOK
coOupaHue KUCIOPO/a, https://m.edsoo.ru/ff0d4ae2
H3y4YECHUE Er0 CBOMCTB)
Bonpopoag — snemeHT u
27 MPOCTOE BELIECTBO. bubmmorexa LOK
https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoe
duznueckue u
)3 XUMHYECKHE CBOMCTBA bubmoreka [{OK

Bosiopoaa. [Ilpumenenne
BOJIOpOA

https://m.edsoo.ru/ff0d4dd0
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IlonsaTrue o kuciIoTaXx M

but6mmoreka [IOK

2 COJISIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl ToTydeHust bu6nuoreka [IOK
BOJIOpO/a B JIaOOpaToOpuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas paborta No
31 4 no teme «llomyuenue u bubmmoreka [JOK
coOupaHue BOJ0po/a, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBOMCTB)
0 MossipHbIi 00BEM T'a30B. Bu6muotexa [JOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béma,
KOJIMYECTBA BEIICCTBA
33 ra3a o ero u3BECTHOMY Bubnmorera [IOK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
Ui 00BEMY
Brruncienus 00bEM0B
ra30B 10 YPaBHEHUIO
34 peaKuruu Ha OCHOBE Bubnmorera [IOK
. https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX
OTHOILICHUI Tra30B
dusznueckue u
35 XUMHYECKHE CBOMCTBA bubmorexa [IOK
https://m.edsoo.ru/ff0d587a
BOJIBI
16 CocraB OCHOBaHHI. bubnuoteka [JOK
[TonsiTne 06 MHIUKATOpaAx https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBopuTes. Bona kak pacTBoputens bubmoreka [{OK
37 Hacruimennrie n MUHEPAIbHBIX BEIIECTB, https://m.edsoo.ru/ff0d5b40

HCHACBIIICHHBIC

BHOCHMBIX B ITOYBY B

KomrmuiekT yue6HO-



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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pactBopbl. MaccoBast
J0JI1 BEIICCTBA B

Ka4yecTBe yA0OpeHUsl.
OnpsIckuBaHME

1ab0paTopHOTO
obopynoBanus "ArpoHOM-

pacTBope pacTeHui cpeacTBaMu nonesoa" TDS-metp,
3aIUTHl PACTCHHI XUMUYECKOE
obopyioBaHue
[TpakTuyeckas pabora Ne
5 no teme
[Ipurorosnenue Bu6muotexa [JOK
«IIpuroroBienue
pacTBopa yao0peHus https://m.edsoo.ru/ff0d5eba
38 pacTBOPOB C
. . JUTSL TIOIKOPMKH XUMHYECKOe
onpeneaéHHON MacCOBOM .
. N pacTeHHIA obopyioBaHne KaOMHETa
JI0JIel pacCTBOPEHHOTO
BEILIECTBAY
KonrtponsHast pabora Ne2
39 o Teme «Kucmopo bubmorexa [IOK
PO https://m.edsoo.ru/ff0d6342
Bonopoa. Bona»
OKcHabI: COCTaB,
40 KJIacCU(UKALIHS bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue u XuMUYECKHE
A1 CBOMCTBA KMCJIOTHBIX, bubnuoteka [JOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHU: COCTaB,
42 KJIacCU(UKALIHS bubmorexa OK
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [Tonyuenue u xumMu4eckue bubnmoreka [JOK
CBOWCTBa OCHOBAHU I https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, ITonsitue o kucnotnocty | bubnuoreka [IOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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KIaccupuKaIus,
HOMEHKJIaTypa

IMO4YBbI, OIIPCACIICHUC
KHCJIIOTHOCTH ITIOYBbI

https://m.edsoo.ru/ff0dfee2

Kommuiext yueOHo-1260-
paTopHOTO 000PYAOBAHUS
"Arponom-nioneBon" pH-
MeT

[Tonyuyenue u xumMu4eckue

but6mmoreka [IOK

45 CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpennue):

46 HOMEHKJIaTypa, CIIoCcOObI bu6nuoreka [IOK
[IOJYy4YECHUSA, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTrueckas pabota Ne
6. Pemenue
AKCTICPUMEHTATbHBIX

47 SAMAY TT0 TeMe but6mmoreka [IOK

https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KIIACCHI
HEOPraHUYECKUX
COCJTUHEHMIN»
I'eneTnueckas cBsI3b

43 MEeXIy Kiaccamu bu6nuorexa [IOK
HEOPraHUYECKUX https://m.edsoo.ru/00ad9a50
COEIMHEHU

49 O6o06mmenue u bubnuoteka [JOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3

50 1o TeMe "OCHOBHBIE bubmunoreka LIOK

KJIACChl HEOPTaHUYECKUX
coenuHeHun"

https://m.edsoo.ru/00ad9e1la



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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IlepBble mONBITKH

KJIacCU(pUKALIUN
51 XUMHUYECKHUX DJIEMEHTOB bubmorexa LIOK
’ https://m.edsoo.ru/00ad9ffa
[TonsiTue o rpynmax
CXOJIHBIX DJICMEHTOB
[Tepuonnueckuii 3aKOH 1
5 Ilepuoanueckas cucrema Bu6muotexa [JOK
XUMHYECKHUX DJIESMEHTOB https://m.edsoo.ru/00ada52c¢
. . MenneneeBa
53 Ilepuonsl, rpynmsl, bu6nuorexa [IOK
MOArPYIIIBI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocrTas bubmmoreka [JOK
aTOMHBIX sifep. M3oTomnbl https://m.edsoo.ru/00ada342
CrtpoeHne 3JIeKTPOHHBIX
000JIOUEK aTOMOB
55 S EMEHTOR bubmoreka [{OK
. https://m.edsoo.ru/00ada6bc
[Tepuoauueckoit cucTemsl
. . MenneneeBa
XapakTepucTuka
XHUMHYECKOT0 dJIEMECHTA
56 10 €T0 ITOJIOKCHHIO B bubmmorexa [IOK
. https://m.edsoo.ru/00ada824
[Tepuonuueckoit cucreme
. . MenneneeBa
3HaueHue
[Tepuoanueckoro 3aKkoHa
bubmunoreka LIOK
57 JUISl pa3BUTHSI HAYKU U

npaktuku. 1. .
MenpeneeB — y4EHBIN,

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00ada96e
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neaaror U rpaxJaaHuH

Pe3epBHbIii ypok.
O06001IeHNEe 1

. but6mmoreka [IOK
58 cUCTEMAaTH3aNWs 3SHAHUH /
. https://m.edsoo.ru/00adb33¢c
Bceepocculickas
npoBepouHas paboTa
Kontponbnas padota No4
1o TeMe «CTpoeHue
but6mmoreka [IOK
59 aroma. XUMHYeCcKast
. https://m.edsoo.ru/00adb486
cBs3b» / Beepoccuiickas
npoBepouHas paboTa
DJIEKTPOOTPHULIATENBHOCTh
60 aTOMOB XMMHUUYECKUX bubmorexa HOK
https://m.edsoo.ru/00adaab8
9JIEMEHTOB
61 Honnas xuMuueckas bubmunoreka LIOK
CBSI3b https://m.edsoo.ru/00adac34
6 KoBanientnas nomnsipuas bu6nuoreka [IOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipHas bu6nuoreka [IOK
XMMHYECKas CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKHCICHUS bubmmorexa [IOK
https://m.edsoo.ru/00adaec28
OKUCIUTEIILHO-
65 BOCCTaHOBHUTEIIbHEIC bubmmorexa [IOK
https://m.edsoo.ru/00adb076
peakmuu
66 Oxucnaurenu u bubmoreka [{OK
BOCCTAaHOBUTEIHU https://m.edsoo.ru/00adb076
67 PesepBHbIit ypoxk. bubmmoreka [JOK



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
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O6o061ieHue U
CHCTeMaTH3aIus 3HaHUI
1o reMe «CtpoeHue
aroma. XUMHYeCKast

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

CBS3b»
P 7 .
68 | Obomonmon 1 bubmorexa LOK
t . https://m.edsoo.ru/ff0d61c6
CHCTeMAaTH3aIus 3HaHUI
OBIIEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

ntoe

9 KJIACC
KoanuectBo yacoB Briarwuenue
DJIeKTPOHHbIe U (pPOBbIE
Ne arpoTexXHOJIOrH4ecKOro
Tema ypoxa Koutpoabsnbie IIpakTuueckue o0pa3oBaTe/bHbIE
n/n Bceero 6 p co/iep:KaHus B 5
a0oThbI adoThI ecypchl M 000py/10BaHHe
P p yueOHbIe TeMbI PeeyP Py
[lepuoauueckuii 3aK0OH.
[Tepuoanueckas
Bbu6nuoreka [JOK
1 CHCTEMa XUMMHUYECKUX 1 0 0
https://m.edsoo.ru/00adb59¢
anemenToB 1. U.
Menpeneena
3aKOHOMEPHOCTH B
) W3MECHCHUHU CBONCTB | 0 0 Bbu6nuoreka [JOK
XAMWYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX TIEPUOIOB
Knaccudukanus u
3 HOMEHKJIaTypa | 0 0 bubmmoreka [JOK
HEOPTaHUYECKNX https://m.edsoo.ru/00adb7e2
BEIIECTB
Buasl xumnueckoi
4 CBSI3U U THUIIBI 1 0 0 Bbu6nmuoreka [JOK
KPUCTAILUTMYECKUX https://m.edsoo.ru/00adbac6
pemETOK
KontponbHas pabora
Nel mo Teme
5 «IloBTOpeHue u 1 1 0
yriIyOJIeHHE 3HAaHUHT
OCHOBHBIX Pa3/IeiioB



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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Kypca 8 Kiiacca»

Knaccudukamms
XUMHYECKUX PeaKIui

bu6mmorexa [IOK

6
0 Pa3INYHBIM https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[TonsiTue o ckopocTu
XUMHYECKOW PEaKIUH.
bubmmoreka [IOK
7 [ToHsiTHE O TOMOTEHHBIX
https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX
peaKkIusax
[ToHsiTHE O XUMUYECKOM
paBHOBecHH. DakTOpHI,
BIIUSIONINE HA CKOPOCTh
. bu6mmorexa [IOK
8 XUMHYECKOW PeaKIuu U
https://m.edsoo.ru/00adc28c
MOJI0KEHHUE
XUMHYECKOTO
paBHOBeCHs
OKuCIUTENbHO-
bu6mmoreka [IOK
9 BOCCTAHOBUTEIIbHbBIC
https://m.edsoo.ru/00adcade
peakiuu
Teopus
10 AIIEKTPOJIUTHYECKON bubanorexa [HOK
nuccoranuy. CUIbHEIE https://m.edsoo.ru/00adcd68
U cia0ble AJIEKTPOJIUTHI
1 HonHbIe ypaBHEHUS bubmmoreka [JOK
peakiui https://m.edsoo.ru/00add448
12 XuMHUYEeCcKue CBONCTRA bubmuorexa [JOK

KHMCJIOT U OCHOBaHUU B

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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ntoe

CBETE MpPEJCTaBICHUNA 00
3JIEKTPOJINTUYECKON
JUCCOLIMALIUU

XUMHYECKHE CBOMCTBA
COJIEU B CBETE

13 MpeJICTaBICHHUIA 00 bubmmorera OK
. https://m.edsoo.ru/00add8b2

AMEKTPOTUTUYECKOM
JIUCCOIUAITAN

14 [TonsiThe o runponuse bubanorexa [HOK
cosei https://m.edsoo.ru/00add9d4

15 O6o0611IEHNE U Bbu6nuoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00addd12
[IpakTuueckas pabora

16 No 1. «Pemenue bubmuorexa [JOK
3KCTIEPUMEHTAITBHBIX https://m.edsoo.ru/00addbfa
3a/1au
KonTtponbHas pabora
No2 o Teme

17 «ONeKTpoIuTHYECKast bubmmoreka [IOK
JUCCOIIMAIINS. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEaKIUU B
pacTBopax»
OO1mrast xapaKTepUCTHKA

13 rajJoreHOB. X UMUYCCKHEC Bbubnmuoreka [JOK
CBOICTBa Ha MPUMEPE https://m.edsoo.ru/00addfe2
XJjopa

19 X10pOBOJOPOLI. bubnuoreka [IOK

ConsiHas KUCIIOTA,

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



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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XUMHYECKHE CBOMCTBA,
MOJIyYeHHE,
MIPUMEHEHUE

[IpakTrueckas pabota
Neo 2 o Teme

20 «ITomyueHnue consHOM bubmorexa LHOK
Y . https://m.edsoo.ru/00ade348
KHCIIOTBI, U3yUeHUe e&
CBOMCTBY
Breramciaenus mo
aBHEHUAM
21 zEMI/IIIeCKHX eaKIuit bubmmnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
€CJIM OJIUH U3 PEareHTOB
IaH B U30BITKE

2 OO6mas xapakTeprucTuKa bubanorexa [HOK
aneMeHToB VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTponHbie
MOAU(UKAIIIHN CEPHI.

7 Haxoxnenue cepol u e€ bubnnorexa HOK
COEIMHEHUH B MPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHYEeCKHE CBOMCTBA
cepbl
CepoBogopo,

24 CT poeHHe pq)mnqecxne u bubmorexa HOK

P ’ . https://m.edsoo.ru/00ade802
XAMHUYECKHE CBOMCTBA
Oxcunpl cepol. CepHas
)5 KHCJIOTa, PU3HIECKUE 1 Bbubnmuoreka [JOK

XHMMHYCSCKHE CBOMCTBA,
MIPUMEHEHHE

https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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26

XUMHUYECKUE PEAKIUU,
JeXallne B OCHOBE
MPOMBIIIIEHHOTO
croco0a MmoTydeHust
CEpPHOM KHUCJIOTHI.
XHUMHUYECKOE
3arpsisHEHHe
OKPYXaroIIeH Cpeabl
COCIMHEHUSIMU CEPhI

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adec8a

27

Brraucinenne maccoBoi
JIOJIA BBIXOJ1a TIPOTYKTA
peakiuu

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adec8a

28

OO1mrast xapaKTepUCTHKA
3JIEMEHTOB V A-rpynisl.
A30T, pacipocTpaHeHue
B IIpupoie, GU3NIecKre
Y XMMUYECKHE CBOMCTBA

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adeea6

29

AMMuak, ero
buzndeckue u
XHUMHYCSCKHE CBOMCTBA,
MOJTydCHHUE U
MIPUMEHEHHE

Bbubnmuoreka [JOK
https://m.edsoo.ru/00adf004

30

[IpakTuyeckas pabora
Ne 3 mo Teme
«ITonyuenune ammuaxa,
M3y4YEHHUE €r0 CBONCTB)

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00adf180

31

A30THas KHCIO0Ta, €€
dusnueckue u
XHMHYECKHE CBOMCTBA

Bbubnmuoreka [JOK
https://m.edso0.ru/00adf306



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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ntoe

Hcnonb3oBanne
HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBe

A3oTHBIE yI00peHHS, NX
BJIMSIHUE HA POCT U
pa3BUTHE PACTCHUM.
PacueT qo356I BHECEHUS
yA0OpeHUH.
MusnepasibHbIE 1
OpraHvyecKue
ynoopenus. Texnuka

Bbubnmuoreka [JOK
https://m.edsoo.ru/00adf518
Kommext yueOHo-1260-

MHHEPATbHBIX GesomackocTa mpu paTopHOro 000pyIOBaAHHMS
32 ya00peHuit. " ArpoHOM-TI0JIEBOA",
XUMHUECKOE 113[ abote ¢ ynoOpeHHAMH. PaniieBas mouBeHHas
3arpsi3HEHUE H;il;gf iii;;x POTB. nabopatopus PITJI-1,
OKPYKAIOIICH CPeJIbl OprAHITECKOTO HA0Op XUMHUYECKUX
COCIMHCHUSMH a30Ta ynoOpeHuit
yaoOpeHus u
noakopMoK. Cpoku 1
npaBuia BHECCHUS
ynoOpeHuit u
HOJAKOPMOK.
®dochop. Oxcua
}ocdopa (V) n bu6mmoreka [IOK
13 dbocdopHas kuciora, https://m.edsoo.ru/00adf68a
dusnueckue u
XUMHYECKHE CBOMCTBA,
MOJTyYCHHE
Ucnonp3oBanue docopsic ynobpernss, ~ bromorexa LIOK
¢ocdaros B kauecTBe VX BJIMSIHUE Ha POCT M https:/m.edsoo.ru/00adfc20
34 MHUHEPAJIbHBIX pa3BUTHE PACTCHHIA. Kommiext yueoHo-
ya00peHuit. Pacuer 10361 BHECCHUS 11260paTopHOro

3arpsi3HeHue NPUPOIHON

yao0peHuit

obopymoBanus "ArpoHOM-
noneson", Pannesas



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

ntoe

cpenst hochatamu

MOYBEHHAA J1aboparopus
PILJI-1, HaGop XuMHUUYECKHX
yaoOpeHuit

Yraepon,
pacIpoCTpaHEHHUE B

bu6mmorexa [IOK

35
npupoze, Gpuzndeckue u https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOMCTBA
Oxcunpl yriiepoaa, ux
@Haneczne If bubanorexa [HOK
. [TapHUKOBBIN AP dEKT, https://m.edsoo.ru/00adfebe
XUMHUYECKHE CBOMCTBA.
36 BIIMSIHUE YTJIEKHCIIOTO XUMUYECKOEe
DKOJIOTHYECKHUE
rasza Ha pacTeHUs o0opynoBaHue KaOMHeTa,
po0JIeMbl, CBSA3aHHBIE C
natyuk CO2
okcusom yriaepona (IV)
37 VYronpHas KuciaoTa u eé bubmuorexa [JOK
conu https://m.edso00.ru/00ae006¢c
[IpakTrueckas pabota
Ne 4 o Teme
18 "Tlonyuenue bubnuoreka [IOK
YIJIEKHUCIIOrO rasa. https://m.edsoo.ru/00ae027e
KauecTBenHnas peakuus
Ha kapOoHaT-nOH"
IlepBoHauanbHbIC
MOHSITHS 00
39 OpraHUYECKUX bubmmorexa [OK
P https://m.edsoo.ru/00ae054¢
BEI[ECTBAX KAK O
COCIMHEHUSIX YIIIepoaa
40 Kpemnnii u ero bubanorexa [HOK
COCIMHCHUS https://m.edsoo.ru/00ae080a
41 [IpakTrueckas pabota bu6mmoreka [IOK



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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Ne 5. Pemenue
3KCHepI/IMeHTaJIBHBIX
3aJ1a4 I10 TEME
«Baxmneimue
HEMETAJIBI K UX
COCIMHEHUS

https://m.edso0.ru/00ae0bf2

42

KontponbHas pabora
Ne3 mo Teme
«Baxmneimue
HEMETAJUIBI U UX
COCIUHEHUS

Bbubnmuoreka [JOK
https://m.edsoo.ru/00ae0el8

43

OO1mrast xapakTepUCTHKA
XAMUYCCKHX DJICMCHTOB
— METaJIJIOB.
Merannudeckas CBsI3b U
MeTaJlTnyecKast
KpUCTAJUTMYECKas
pemérka. Pu3nyeckue
CBOMCTBA METAJLIIOB

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ael103e

44

XUMHYECKUE CBOMCTBA
METaJIOB.
DJIEKTPOXUMUYECKU I
AL HaIpsHKECHUI
METaJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael156

45

O01ue crroco0sl
MOJTYyYEeHUSI METAIIOB.
CmnaBel. Beraucienns
10 YpaBHEHUSIM
XUMHYECKUX PEAKIUH,

bu6mmoreka [IOK
https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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€CJIM OJIUH U3 PEarcHTOB
COZIEPKUT IIPUMECH

46 [TonsiTue o KOppo3uu bubnnorexa HOK
METAaJJIOB https://m.edso0.ru/00ae1278
Bbu6nuoreka [JOK
47 €JI0YHBIC METaJIJIbI
m https://m.edsoo.ru/00ac14b2
bu6mmorexa [IOK
https://m.edsoo.ru/00ac14b2
Kanwuitaeie ynobpenus, Kommekt yueOHO-
UX BIIMSHUE Ha POCT U n1abopaTopHOTO
OKcuabl U THAPOKCHUTBI . "
48 pa3BUTHE PACTEHUIA. o0opyoBanus " ATpOHOM-
HATpUS U Kaaus "
Pacuer 10351 BHECCHUS noaeBoy”, PanmeBas
yA0OpeHUH. MOYBEHHas JabopaTopus
PILJI-1, HaGop XuMHUUYECKHUX
yaoOpeHuit
Illenouno3zeMenbpHEIS
. bubmuorexa [JOK
49 METAJUIBI — KAIBIUN U
. https://m.edsoo.ru/00ael 58
MarH#i
50 Baxnetimmue Bbu6nuoreka [JOK
COCIMHEHUS KAJIBIIUS https://m.edsoo.ru/00ael5¢8
51 O06o06mIcHNE U
cHCTeMaTH3alus 3HaHUH
. Bausiaue xecTkocTH
JK&cTkocTh BOJBI U bubmuorexa [JOK
52 . BO/JIbI HA POCT U
CrocoObI €€ ycTpaHeHUs . https://m.edsoo.ru/00ac1886
pa3BUTHE PACTCHUI
[IpakTuyeckas padora Bu6 [IOK
n0IMOTEKA
53 Ne 6 mo Teme

"YKEcTKOCTE BOABI U

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

ntoe

METO/Ibl €€ yCTpaHEHUs"

bu6mmorexa [IOK
54 Ao 7
ATEOMHHIH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA bubanorexa HOK
OKCHJIa U THAPOKCHAA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kenezo
https://m.edsoo.ru/00ae1d86
Oxcunpl, THAPOKCHABI 1
A AP A bubmuorexa [JOK
57 conm xkene3a (1) u
https://m.edsoo.ru/00ae35¢6
xkenesa (I11)
58 O06o0061EHNE U
cUCTeMaTH3alus 3HaHU!
[IpakTuueckas pabora
Ne 7. Pemenue
59 SKCHEPUMEHTAIBHBIX bubmmoreka [JOK
3aJ1a4 110 TeMe https://m.edsoo.ru/00ae3de8
«BaxkHeHMe MeTaJIIBI
U UX COEIUHEHUSDY
Brruucnenuns mo
YpaBHEHUSM
XUMHYECKUX PEAKIUH,
€CJIM OJTMH U3 PEarcHTOB
Bbu6nmuoreka [JOK
60 IaH B U30BITKE WIN
https://m.edsoo.ru/00ael1750
COJICPXKUT TIPUMECH.
Brrancnenunst MmaccoBoi
JIOJTU BBIXOJ1a IPOAYKTA
peakiuu
61 0O000meHne 1



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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cucTeMaTu3alus 3HaHu!
KontponbHas padota
Ned
6 o4 110 TfMe |
«BaxkHeHMe MeTaIIIBI
U UX COEIUHEHUS
BemectBa 1 MmaTepuaiisl
" . P bubmuorexa [JOK
63 B IIOBCEIHEBHOM XU3HU 1
https://m.edsoo.ru/00ae3f50
YeJ0BeKa
XUMHYECKOe
64 3arps3HECHUE 1 bubmorexa HOK
p . https://m.edsoo.ru/00ae4270
OKpYXaIoIIeil cpeabl
Ponp xumuu B perieHnu
65 9KOJIOTHYECKHUX 1 bubmmnorexa LIOK
https://m.edsoo.ru/00ae4270
npobiem
PesepBHEIT YpOK.
66 O6og CHI/IeyII/: 1 bubmorexa [TOK
= . https://m.edsoo.ru/00ac0d0a
cucTeMaru3alusg 3HaHui
PesepBHEIIT YpOK.
67 06o§ eHI/IeyE 1 bubmorexa [TOK
B . https://m.edsoo.ru/00adb33c
cUCTeMAaTH3aIus 3HaHui
PesepBHEbI yPOK.
68 O6og eHI/IeyE 1 bubmorexa HOK
B . https://m.edsoo.ru/00ad9cb2
cUCTeMaTH3aIus 3HaHui
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

ITo teme: «llepBoHauanbHbIE XUMUYECKHE TTOHATHSD)

1.1

pPacKpbIBaTh CMBICTT OCHOBHBIX XUMHYECKHX ITOHSATHI: aTOM,
MOJIEKYJIa, XUMHUYECKHH DJJIEMEHT, TMPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOMHOPOJHAs), BaJCHTHOCTD,
OTHOCUTCJIbHAA AaTOMHAsA U MOHeKyJIHpHaH Macca, KOJIHMYECTBO
BEIIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJII XHMHYECKOTO
DJIEMEHTA B COCIMHEHUHU, MOJISIPHBIA OOBEM, XMMHUYECKas DPEaKIus,
KJIaCCU(UKALKS  PEaKIMi:  peaklud  COCAUHCHHS,  PCaKIUH
pa3NOKEHUs, PpEeaKIMHd 3aMEIICHHs, pPEaKIuu OoOMeHa, JK30- U
SHJOTEPMHUUYECKHE PEaKIuu, TEeTUIoBOH 3¢ (dEKT peakiuu, pacTBop,

MaccoBast I0JIsl BelecTBa (MIPOLIEHTHAsI KOHIICHTPAIHs) B pACTBOPE

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

UCIIOJIb30BAaTh XUMHYECKYI0O CHUMBOJIMKY JUIsl COCTaBJeHHS (Hopmyi

BEILECTB U YPABHECHUN XUMUYECKUX PEAKLIUN

1.4

PACKpPLIBATH CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
INOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJAPHOr0 Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OMpCACIIATh BAJICHTHOCTH aTOMOB DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

1.6

KJaccu(UIUpPOBaTh XHUMHUYECKHE peaknmuu (M0 YHUCIy M COCTaBYy

YYaCTBYIOIINX B PEAKIIMHU BEIIECTB, IO TEIIOBOMY (P dekTy)

1.7

BBIUMCIISTH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MaccChl

BC€IICCTB
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1.8

BBIUMCIISTH MAcCCOBYIO JIONIO XMMHYECKOTO dJeMEeHTa 1o (opmyre

COCIMHEHMS,

1.9

BBIYHUCIIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIC METOMbI IMO3HAHUS — HAOIIOICHHE,
U3MEpEeHHe,  MOJCIMPOBAHME,  OKCIEPUMEHT  (peaibHblil U

MBICJICHHBIH )

ITo Teme: «BaxHelmue npeacTaBUTENIM HEOPTAHUYECKUX BEILIECTB)

2.1

PACKpPBIBATH CMBICII OCHOBHBIX XHMHYCCKHUX MOHSTHM: OKCH I,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

OTpeeNiATh MPUHAAJIEKHOCTh BEHIECTB K OMNPEICNIEHHOMY KIlaccy

COEIMHEHUH 1o Gopmyiam

23

KJIaCCI/I(bI/II_II/IpOBaTb HCOPTraHUYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATH) OONIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHbIX KJIACCOB, MOJATBEP)KJas OMHMCAHHWE IpPHUMEpamMHu

MOJIEKYJIIPHBIX YPAaBHEHHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKLIHIA

2.5

IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MPOTCKAHHUA XHUMHUUYCCKUX

MPEBpAICHUH B pa3JIMYHbIX YCIOBUIX

2.6

cleoBaTh MpaBWJIaM IIOJIb30BAaHUS XUMHUYECKOM TMOCYIOoH |
1ab0paTOpHEIM O00OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHU C HHCTPYKUHUSMHU IO BBINOJTHEHUIO
1ab0paTOPHBIX XMMHUYECKHUX OMBITOB MO TOIYYEHUIO M COOMpaHUIO
ra3zoo0pa3HbIX BemECTB (BOJAOpOAa M KHUCIOPOJA), MPUTOTOBIICHHUIO
pacTBOpOB € ONPEAECNEHHOM MAacCOBOW [JIOJIEM  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKHE HKCIIEPUMEHTHI O
pacmo3HaBaHUIO PACTBOPOB IIeNo4eid W KHUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakMmyc, (heHondTaaernt, METHIOPAHX U IPYTHeE)

2.7

MPOBOAMTH PACUETHI M0 YPAaBHEHHUIO XUMUYECKOM peakiiuu

ITo Teme: «llepmogmueckuit 3akoH u Ilepuoguueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CtpoeHue aTromoB.

Xumuaeckas cBA3b. OKHCIUTEIFHO-BOCCTAHOBHUTEIIHLHBIC pCeakuumn»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XHMHYCCKHUX IIOHATHH: AApO aroma,
SJICKTPOHHBIA CJIOW aroMmMa, aToOMHas OpOWTalb, paauyC aroma,

XUMHYCCKAadA CBA3b, MOJISIpHAd W HCMIOJIKIPHAA KOBAJICHTHASA CBA3b,
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ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJIICHHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XHUMHWYCCKUEC 3JICMCHTHI

33

OINKCHIBATh U XapakTepHu3oBaTh TabiuuHyio ¢opmy Ilepuonnyeckoit
CHUCTEMBbl XMMHUYECKHMX D3JIEMEHTOB: pa3iuyaTh MOHATUS «IJIaBHAs
noarpynna (Arpynma)» u «mobounas mnoxrpynma (brpymma)y,

«MaJible» M «OOJIbIINE) NEPpUOAbI

34

packpeiBaTh cMbich [lepuogmueckoro 3akona J[.M. Menneneena:
ACMOHCTPUPOBATHL MOHUMAHUC HepI/IOI[I/I‘IeCKOI\/'I 3aBHCUMOCTHU CBOMCTB
XUMHYECKHX 3JEMEHTOB OT HX monoxeHus B llepuoanueckoit

CHUCTEMC

3.5

COOTHOCHUTH  O0O3HAYEHHUs, KOTOpble UMEIOTCA B  Tabmuie
«ITepuogmyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB J.N.
MenzeneeBay C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XUMUYECKHX JJEMEHTOB (COCTaB W 3apsja sAapa, oO0IIee YHciIo

AJIEKTPOHOB U pacHpeieNIeHue UX MO JIEKTPOHHBIM CII0SIM)

3.6

ONpCACIIATh CTCIICHDb OKHUCJICHUA DJICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

ONpeAeNaTh BUJ XHUMHUYECKON CBs3UM (KOBaJieHTHass W MOHHasi) B

HCOPTaHUYCCKUX COCIUHCHUAX

9 KVIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa30BaTeILHON MPOrPAMMbI OCHOBHOTI'0 00111€er0 00pa30BaHUs

1

IIo Teme: «BGH_IGCTBO " XUMHYCCKad pCakus»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMMHMYECKUX IIOHATHH: pPacTBOP,
AJNIEKTPOJMTHI, HEIIEKTPOIHTHI, SJICKTPOTUTHYECKAST JIUCCOIUAIIHS,
peakuuu WOHHOTO OOMEHa, KaTaliu3aTop, XUMHUYECKOE pPaBHOBECHE,
obpaTuMble " HEOOpaTUMbIe peakiuu,
OKHNCIUTCIIbHOBOCCTAHOBUTCIBHBIC pcaKknuu, OKHUCJIHUTCIIb,
BOCCTAHOBUTENIb, OKHUCIICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,

aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAas, HOHHas,
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MeTaHHquCKa}I), KpUCTAJNINYCCKAA peméTKa, CIlJIaBbI, CKOPOCTb

XUMHYECKON peaKkiuu

1.2

HITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

MMPUMCHSATH 3TU MMOHATHSA ITPU OITMCAHUN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

COCTAaBIIATh YPABHEHUS HIIEKTPOJIUTUYECKONW IUCCOLMALUN KHUCIOT,
LIeJIOYE M COJIEH, IIOJIHBIE M COKPALEHHBIE YPaBHEHHUs pEaKIUil

HOHHOTro oOMeHa

1.4

PaCKphIBaATh CYIIHOCTb OKHCIHWTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OaJlaHCa STHX peakuuit

1.5

IIPOBOJUTH PaCYEThI 110 YPAaBHEHHUIO XMMUYECKON peaKkIuu

IIo Ttemam: «Hemeramnpl M uX coeauHeHUsI» U «MeTauibl U UX

COCOAUHECHUA»

2.1

XapaKTEepU30BaTh (OMUCHIBATh) 00IIME U CTIEU(PUIECKIE XUMHIECKUE
CBOMCTBA MMPOCTBIX MW CJIOKHBIX BCHICCTB, IMOATBCPIKAAsA OIHNCAHHC
pUMEpaMu MOJICKYJISIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX

XUMHUYECKHUX PEaK Ui

2.2

COCTABJISITh YPaBHEHHUsSI PEAKIIHMH, MOATBEPIKIAIOIINX CYIIECTBOBAHHE

T€HETUYECKOM CBSA3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUH,
BO3MOXHOCTH HPOTECKAHUA XUMHUUYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSX

24

cJ1ea0BaThb IpaBUIaM II0JIb30BaHU XUMHYECKOU HOCYI[Oﬁ u
7a00paTOPHBIM 00OPY/IOBAaHHEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BCIICCTBAMU B COOTBCTCTBUHM C HWHCTPYKOUAMU 110 BBIITOJIHCHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO M COOMpPaHUIO

ra3000pa3HBIX BEIIECTB (aMMHAKa W YTIIEKUCIIOTO ra3a)

2.5

MPOBOAWTH PEAKIUH, TMOJATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATh OIBITHBIM IYyTEM  XJIOPHI-,
Opomua, womuna, kapOonar, ¢Qocdar, cunmmkaT, Cyabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI W3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMus U OKpy’KaroILas cpeaar

3.1

pacKphIBaThb CMBICI OCHOBHBIX XuUMHuYeckux moHsTui: [IJIK

BEILIECTBA; KOPPO3HS METAILIIOB
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32

HpI/IMeHHTB OCHOBHBIC OHGpaI_II/II/I MBICHHTGHBHOﬁ HNCATCIIBHOCTU —
aHaJIM3 W CHHTE3, CpaBHCHHE, OOOOIIEHUE, CHUCTEeMAaTHU3aIUIO,
BBIABIICHHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CB}I3GI>'I —  AJId I/IBy‘IeHI/I}I
CBOWMCTB BEIIECTB M XUMHYECKHX pEAKIM, ©CTCCTBCHHOHAYYHBIC
METOAbI IIO3HAHUA — Ha6JHOI[eHI/Ie, I/IBMGPGHHG, MO,Z[GJ'II/IpOBaHI/Ie,

SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIH )
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHM B KU3HU 4Ye€IOBEKa. XHUMHUA B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BE€IICCTB

1.2

ITonsarue o MCTOAaX IO3HAHUA B XUMHU. YucTele B€IICCTBA U CMECCH. CnocoObl

pazzaeneHus cMecen

1.3

AToMBI W MOJICKYJIBI. Xumndaeckrue dneMeHThl. CHUMBOIJBI  XMMHYECKHX

aeMeHTOB. [IpoCcThie U CIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BageHTHOCTP aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIBHAas ~ aTOMHasg  Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTA

B COCIUMHECHUU

1.5

KonnuectBo BemiectBa. Moisib. MosipHas Macca. B3auMOCBSI3b KOJMYECTBA,
Macchl W YHCIIAa CTPYKTYPHBIX eIuHUI] BemiectBa. Pacuérel mo dopmynam

XUMHUYCCKHUX COCI[I/IHGHI/Iﬁ

1.6

Ousnyeckne U XMMHUYECKUE SIBICHHUSA. XMMHMUYECKas peakuus U e€ IPU3HAKU.
3aKOH COXpaHEHHs MacChl BelleCcTB. XUMHUUYeckue ypaBHeHus. Knaccudukanus

XUMUYECKHUX PeaKiuid (COeTMHEHUS, PA3JIOKEHUS, 3aMEIIICHUSI, 0OMEHA)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0M, C paBUIaMHU
pabotel B Jjaboparopuu U TpuéMamMu oOpaimieHus ¢ J1abopaTOpHBIM
o0opysoBaHHWEM, H3y4Ye€HHE U OMUCaHUE (UINYECKUX CBOMCTB 00pa3IoB
HEOPTraHWYECKHX BEIIECTB, HaOMoAcHHE (U3NYECKUX (TUTABJICHHE BOCKA,
TasHHE JIbJla, PACTUPAHHUE caxapa B CTyNKE, KUIIEHUE U KOHJEHCALUs BOJIbI) U
XUMHUYECKHX  (TOpeHHe CBeuYd, [MpOKAJIMBAaHHE METHOM  MPOBOJIOKH,
B3aUMOJICKCTBUE MeJla C KHCIIOTOHW) SBJICHUN, HAOJIIOJCHHE W OIMCaHUe
NPU3HAKOB MPOTEKAaHHUA XHWMHUYECKHUX peakuuil (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCIOTBI C XJOPHAOM Oapus, pa3ioKCHHE
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aUMOJICUCTBHUE XKejle3a ¢ pacCTBOPOM

comu meau(1l), n3ydenue cnocoOoB pazaeneHus: cMeceil (C MOMOIIbI0 MarHUTa,
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¢mibTpOBaHMEe, BBHIAPUMBAHHUE, NUCTHIULILUA, Xpomarorpadus), mpoBeaeHUE
OUYHCTKH [TOBApPEHHOM COJIN, HAOIIO/IEHHE U OITUCAHUE PE3yJIbTaTOB IPOBEICHUS
OIBITA, MIUIOCTPUPYIOLLEIO 3aKOH COXPAHEHMS MAcCChl, CO3JaHHUE MOJEIeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxnerive npencraBuTeN HEOPraHUYECKUX BEILIECTB

2.1

Bo3agyx — cmech razoB. CocrtaB Bo3zmyxa. Kuciopoa — aneMeHT W mpocToe
BemecTBo. HaxokeHue Kuciopona B MpHUpone, GU3HYECKHE W XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucimopoga. CrocoOsr
MOJYYCHHsT KHUCIIOpOJa B JIAOOPAaTOPUU W TMPOMBINUICHHOCTH. KpyroBopor

Kucinopoaa B npupoae. O30H — ammoTponHast MoAU(pUKAIMS KHCIOPoaa

2.2

TennoBoil 3P PeKT XUMUIECKON peakiiui, TEePMOXUMUYECKHE YPaBHEHHSI, SK30-
Y DHAOTEPMUYECKUE Peakuu. TOIUIMBO: yroib U METaH. 3arpsA3HEHUE BO3AyXa,

yCUJICHHE TapHUKOBOTO 3¢ (ekra, pazpylieHrne 030HOBOTO €05

23

Bonopon — snemeHT M mpocToe BemiectBo. HaxoskieHue Bomopoaa B MpUPOIE,
¢usnueckre W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IMOTYYEHHUS.

Kucinors! 1 conu

24

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM

2.5

®usnueckue cBoWcrBa BOAbl. Boxa kak  pactBopuTens.  PacTBOpBL
HacpllieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PaCTBOPHMOCTH BELIECTB B BOJE.
MaccoBasg nmons BemecrBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUpPOJE M B KW3HU 4YesoBeka. Kpyrosopor
BOABl B Ipupoje. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXpaHa M OYMCTKA

MIPUPOTHBIX BOJ

2.6

Knaccupukanuss nHeopranmueckux coeaumHenuit. Oxcuapl. Knaccudukarms
OKCHJIOB:  coJieoOpasyromie (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U
HeconeoOpazyromue. Homenknarypa okcugoB. Du3nuecKHe U XUMHUYECKHE

CBOMCTBA OKCHAOB. [loslyueHne okcuoB

2.7

OcHoBanns. Krnaccudukanus ocCHOBaHHME: IMENOYM H  HEPACTBOPUMBIC
ocHoBaHMus. HomeHkiiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMi. [TonyueHre ocHOBaHUA

2.8

Kucnotel. Knaccudukanus kucmor. Homenkiarypa kucinor. ®dusndeckue u
XMMHYECKHE CBOWMCTBAa KHMCIOT. Pan aktuBHoctu MetaymoB H.H. bekerosa.

[Tonydyenue KuciIoT

2.9

Conu. HomeHnknartypa coisieil. @u3M4YeCKHMe W XUMHUYECKHE CBOWCTBA COJICH.
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[Tonyuenue cosen

2.10

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  OKCHEPUMEHT: KadeCTBEHHOE OIpeAesiCeHHUEe  COACpKaHUs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHMe, paclo3HaBaHHE U M3YUYCHHUE
CBOMCTB KHCIOpOJa, HAOMIOeHHE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJIOM U
yCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHus: ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
oOpa3liaMu OKCHJOB M ONHCAaHHE HX CBOICTB, MOJy4YeHHE, coOupaHUeE,
pacro3HaBaHHe W HM3yueHHE CBOWMCTB BOJIOpOJa (TOpPEHHE), B3aMMOJCHCTBHUE
Bozopoaa ¢ okcuaoMm Meau(Il) (BO3MOXKHO HUCIIOIB30BaHKUE BUICOMATEPHATIOB),
HaOroieHne OoO0pasloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEJOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJEWUCTBHE BOJBI C MeTalNlaMd (HATPUEM M KaJbI[UEM)
(BO3MOKHO HCIIOJIb30BaHME BHJCOMATEpHANIOB), OIPEACICHUE PACTBOPOB
KUCJIOT U IIEJNOYed C MOMOIIbI0O HHAWKATOPOB, HCCIENOBaHHE OO0Opas3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOIIOACHUE H3MEHEHUS
OKpPacKM MHIUKATOpPOB B pacTBOpax KHUCIOT U IIeJIo4yel, H3ydeHHe
B3aumojeiictBusi okcuga meau(ll) ¢ pactBopom cepHON KHCIOTBI, KUCIOT C
METAJJIaMH, PEaKIMi HEUTpaIM3aliK, TOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOrO0 MeTaula JApPYTMM M3 pacTBOpa COJIM, pELICHHE
9KCIIEPUMEHTANIBHBIX 33a4y 1Mo TeMme «BakHelmime Kiiacchl HEOPraHUYECKUX

COEIUHEHUI

[Iepronnueckuii 3akoH U llepuoanyeckast cucreMa XUMUYECKUX 3JIEMEHTOB
H.N. Menneneea. CtpoeHre aToOMOB. XUMHUYECKasi CBsI3b. OKUCIUTETBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBble MOMBITKM KJIACCHU(PUKALMKM XUMHUYECKUX dyieMeHTOB. [loHatue o
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIC METaJLIbI,
raJloTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTbI, KOTOpbIEe 00pa3yroT am{QoTepHbIC

OKCH/IbI ¥ TUIPOKCHIBI

3.2

Ilepuoanueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX 3yiemMeHToB J[. 1.
Menneneesa. Kopotkonepuognas u JUIMHHOIIEpUOJHAS bopmbl
[lepuoanueckoit cuctembl xuMuueckux anemeHtoB J[.M. Mennaeneesa.
Ilepuonsl m rpynnbl. PU3HMYECKUH CMBICI IOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa

3.3

Crpoenne atomMoB. CoctaB aTOMHBIX sanep. M3oronbl. Dnektponsl. CTpoeHUe
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AIIEKTPOHHBIX 000JI04eK aroMOB TepBbIX 20 XMMHYECKHX HIIEMEHTOB
Ilepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuo B [lepuoanyeckoii cucreme [I.M1. MenneneeBa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paauyCa aTOMOB XHUMHUYCCKUX JBJICMCHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOMCTB MO TpyNIaM U MepHOIaM.
3nauenue [lepuoanueckoro 3akoHa u Ilepronuyueckoil CUCTEMBbI XUMUUYECKHUX
3JIEMEHTOB JUIsl pa3BUTHS Hayku W mpaktuku. .M. MenpaeneeB — y4€Hbld U

rpak1aHuH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSpHAs) CBA3b.

3H€KTpOOTpI/IHaTG.HBHOCTB XUMHYECKHX dJIeMeHTOB. MMoHHAs CBS3b

3.6

Crencub okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pCakunu. HpOI_IGCCbI

OKHCJICHMS B BOcCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIH

3.7

XUMUYECKUN HKCIEPUMEHT: H3yYyeHHE OOpa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aMMOJIEUCTBUE TUAPOKCHAA IMHKA C pPAacTBOpaMU KHUCIOT U
niesouel, MpoBEACHUE OMBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBUTENBHBIX peakluil (TOpeHue, peakliuu pas3yIoKeHHs], COEITUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 2JIEMEHT COEPKAHUSA

BemectBo 1 xumunyeckas peakuus. Ilosropenue

1.1

IIepnonnueckuit 3akoH. Ileproauyeckas cucrema XuMU4eCKUX 31emMeHToB J1.1.
MenpeneeBa. CTpoeHuE aTroMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX BJEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalus, KaldblUsi H UX
COCMHEHHI B COOTBETCTBUU C TOJOKEHUEM 3JIEeMEHTOB B llepmoanueckoii

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CrpoeHune BellecTBa: BHJbl XMMHUYECKON CBA3U. THUMBI KpHUCTANIMYECKUX
pEmETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJAa XUMUYecKoil cBsi3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYECKHX
BelIlecTB (MeXAyHapoaHas U TpUBHAJIbHAsA). XMMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K  pa3jMUHbIM  KJjaccaM HEOpPraHMYECKUX COEIMHEHUH,

ICHCTUYCCKAA CBA3b HCOPTAaHNYCCKUX BEIICCTB

1.3

Krnaccudukanns XuMuYecKuxX peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YHCITy U

COCTaBy YYacTBYIOUIMX B pPEaKLIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, IO
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U3MCHEHHUIO CTEIEHEM OKHUCICHHUS XUMHYECKHX 3JIEMCHTOB, IIO OGpaTHMOCTI/I,
0 yYacTHI0O KaTajm3aropa). OK30- W  OSHIOTEPMHUYECKHE pPEeaKIuH,

TepMOXUMHUYECKUE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMHUUYECKOU PEaKLIUK

1.4

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U TeTePOTEeHHBIX peakuusax. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOW pPEAaKIMHW U TOJOXKEHHE

XUMHYCCKOI'O paBHOBECHU A

1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pcaKknuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHue  ypaBHEHUU
OKHCJIINTCIbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ C HCIIOJbB30BAaHUEM MCTOAA

AJICKTPOHHOTO OajaHca

1.6

Teopusi 3MEKTPONTUTUYECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annoHbl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xuMuueckon cBsizu. Crenenb auccounanuu. CHIIbHbBIE U clla0ble 3JIEKTPOIUTHI.
Peakiium MoHHOTO OOMeHa. YCIOBHSA MPOTEKaHMs PEaKUMii MOHHOrOo oOMeHa,
MOJHBIE M COKpall€HHbIE WOHHBIE ypaBHEHHMs peakiuid. CBOWMCTBa KHUCIOT,
OCHOBaHMH W coJlel B CBeTe TNPEACTABICHUNA 00 DSICKTPOIUTHYECKON

nuccounanuu. KauectBeHHbIe peakiiyiy Ha MOHBI. [loHsITHE O TUApOIN3E coneit

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAUTMUYECKHUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB W HeMeTaoB (rpadura u
anmMasa), CIOKHBIX BEHIECTB (XJOpWIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3JCUCTBUS pPa3IUYHBIX (DAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  Mpoliecca
JTUCCOIIMAIMM  KUCJIOT, IIeJoued M coieil  (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WIUIIOCTPUPYIOMIUX PU3HAKU
MPOTEKAHUS PEaKIMii MOHHOTO 0OMeHa (00pa3oBaHUEe OCaJKa, BBIICTICHUE Tra3a,
o0Opa3oBaHHe BOJbl); OIbBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTENBHBIX peaKluii (TOPEHHE, PEaKIUU PA3JI0KECHUS, COCIUHEHUS);
pacrno3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOUIbIO0 KAU€CTBEHHBIX peaklui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hewmeranne 1 ux COCIUHCHUA

2.1

OO6mrast  xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHne u (pU3MIeckre CBONCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMMHUYECKHME CBOWCTBA Ha TIPUMEpE XJopa

(B3auMoOJIeHiCTBHE C METaIaMH, HEMETaJUlaMH, IIejIoYaMu). XJIOPOBOAOPO.
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ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJyYeHue, NpuMeHeHue. /leiictrue
XJIOpa M XJIOPOBOJOPOJAa Ha OPraHU3M YeJoBeKa. BakHeimme Xaopuasl U UX

HaxO0XJIEHUE B MIPUPO/JIE

2.2

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CtpoeHue u Gu3nuecKue cBOcTBa
NPOCTHIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOTU(PHUKAINN
KUCJIOpoJa U cepbl. XUMHUUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢usnyeckne W XUMHUYECKHEe CBOHCTBA. OKCHIBI Cepbl KakK MpPEICTaBUTENN
KHCIIOTHBIX OKcuAOB. CepHasi KUCIIOTa, PU3NYECKHEe U XMMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XUMHUYecKue
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO crnoco0a MOJy4YeHUs CepHOU
kucnotTel. Ilpumenenne. Conu cepHOWM KHUCIIOTHI, KaUECTBEHHAs PEaKIUs Ha
cynbdar-noH. Haxoxxnenue cepsl U €€ COCIMHEHHW B MPHUPOJAE. XUMHUYECKOE
3arps3HEHUE OKPY’KAIOLIeH Cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIC JI0XK[IH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALICHUS
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OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIE CTENICHU OKUCIIEHUS. A30T, paclpoCTpaHEHHUE B IIPUPOJIE,
¢usnyeckue U XuMudeckue cpoiicTea. Kpyroopor asora B mpupoje. AMMHUAK,
ero (pU3M4ecKue U XMMUYECKHE CBOMCTBa, Moiy4yeHHe u npumeHenue. Conn
aMMOHMs, HX (u3nyeckue ¥ XHMHUYECKHE CBOMCTBA, MpPHUMEHEHHE.
KayecTBeHHast peakuys Ha MOHBI aMMOHUS. A30THasi KHMCJIOTa, €€ MOJIy4YeHue,
¢u3nuecKkue W XUMUYECKHE CBOWMCTBa (0O0IIME Kak MPEeACTaBUTENS Kiacca
KHUCJIOT M crnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHMS B
KayecTBE MHUHEPAJBbHBIX yI0OpeHuil. XUMHUECKOe 3arpsi3HEHHE OKpY’Karomien
Cpebl COEUHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHHE BO3/lyXa, OYBBI

1 BOJIOEMOB)

24

®ocdop, amnorpornusie Mogudpukauu Gocdopa, puznyeckre U XUMUYECKHE
ceoiictBa. Oxcupg dochopa(V) u dochopHas kuciora, Qusnyeckue u
XMMHYECKHE CBOWCTBa, monydeHue. Vcmomb3zoBanue ¢ochaToB B KayecTBe

MUHEpaIbHBIX yI00pCHUI

2.5

OO6mrast xapaktepuctuka djeMeHTOB [VA-rpynmel. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTE€pHble CTENEHU OKUCIEHUsA. YTIJIEpoA, aJUIOTPOIHBIC
Moau(UKaIMKM, paclpocTpaHeHHEe B MpUpojie, (U3MUeckrue U XUMUYECKUE
cBoiicTBa. AncopOius. KpyroBopot yriepona B mpupojae. OKcuabl yriepoja,

ux (1)I/I?>I/ILICCKI/I€ n XHUMHWYECKUC CBOﬁCTBa, I[GﬁCTBPIC Ha JXHUBBIC OpPraHU3MBbI,




ntoe

MOJIy4eHUE U TIPUMEHEHHUE. DKOJIOTHYECKHE TIPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yriepona(IV); rumore3a rino0adbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YrompHas KucioTa u €€ Comu, uX (U3MYECKHEe U XUMUYECKUE
CBOMCTBa, MOJy4YeHHE M TpuMeHeHue. KadecTBeHHass peakius Ha KapOOHAaT-
noHbl. Mcnonp3oBanue kKapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SIMCTBE

2.6

[TepBoHavasibHBIC TIOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHECHHSX
yriepona (MeraH, 3TaH, JTWIEH, alETUJIEH, 3TAHOJ, TJIULEPUH, YKCYCHas
kuciora). MIx cocraB m xumuyeckoe crpoeHue. [loHsTHe o Ounogornyecku
BRXHBIX BEIECTBAX: XHpax, OENKax, yriaeBoJaXx — W HX POIU B KHU3IHU
yenoBeka. MarepuaibHOE€ €QUHCTBO OPraHUYECKMX W HEOPraHWYECKUX

COE€IUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XHUMHUYECKHE CBOWCTBA, TIOJYYCHHE W
npuMmenenne. CoequHeHUs KpeMHUs B mpupojge. OOmme mpeacraBieHus o0
okcuae kpemHusA(IV) u kpemuueBoit kuciote. CUIMKATHI, UX UCIIOJIb30BAHNE B
OBITY, METUITMHE, MPOMBIIIEHHOCTH. BaskHeHIie CTpOUTEIbHBIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. [Ipobiembr OGe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUN IKCTIEPUMEHT: H3y4YeHHEe OOpa3llOB HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJISTHOM KHUCJIOTBHI; MPOBEJACHUE KAUECTBEHHBIX PEaKIUd Ha XJIOPHU-
WOHBl W HaONIOJICHWE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAKAIOIIUE
¢bu3nyecKkrue 1 XUMUYECKHE CBOIMCTBA raJIor€HOB M UX COCAMHEHUN (BO3MOXKHO
WCIOJIb30BaHNE BUJCOMATEPHATIOB); O3HAKOMIJICHHE C 0OpasliaMu XJIOPHIIOB
(raoreHuI0B); O3HAKOMJICHHE C oOOpasllaMH cepbl U €€ COeAMHEHUSIMHU
(BOBMOXKHO  HCTIOJB30BAaHUE BUICOMATEPHANIOB); HAONMIOJEHUE TMpoIecca
oOyriMBaHusl caxapa TOJ JEUCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3yYeHUE XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEpHOM KHUCIOTHI, MPOBEICHHE
KaueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOMIoJeHHE MpH3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, ocdopa u ux
COCIMHEHUH (BO3MOXXHO HCIIOJIb30BaHHWE BHJJICOMATEpPUAIOB), OOpa3laMu
a30THBIX U (HocPOPHBIX YAOOPEHUI; OTyUeHNE, COOMpaHNe, paclio3HABAHUE H
M3Y4YeHHE CBOMCTB aMMHaKa; MPOBEJCHHE KAaYeCTBEHHBIX peakIuil Ha HMOH
amMmmMoHus W ¢ocar-uOH U U3YYCHHE TPU3HAKOB WX TMPOTEKAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO

HUCIIOJIB30BaHHUEC BI/II[GOMaTepI/IaJIOB); HU3YYCHUC MO,Z[G.HGI\/'I KPUCTATININYCCKUX
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pemérok amMmasa, rpaduta, QylIepeHa; O3HAKOMIEHHE C TPOIECCOM
azicopOIMy PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM M YCTPOWCTBOM
MPOTUBOTA3a; MOJy4eHHEe, COOMpaHHEe, pacro3HaBaHWUE W H3YUYCHHUE CBOWCTB
VIJIEKUCIIOTO Ta3a; IMPOBEJCHHE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT- H
CHJIMKAT-UOHbBI MW HU3YUCHHUC TIPHU3HAKOB HX MPOTCKAHUA; O3HAKOMIICHUC C
MPOAYKIUEH CHIMKATHOW MPOMBIIUICHHOCTH; PEUICHUE SKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHeNIe HeEMeTaUIbI U UX COEAUHEHUS))

MerTainsl 1 uX COCIUHCHUA

3.1

OO011ast XapaKTepUCTHUKAa XUMHUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX
nonoxeHuss B Ilepuonuueckor cucreMe XUMHYECKUX diaeMeHToB .U
MenpeneeBa u crpoeHust aToMoB. CTpoeHHe MeTalliioB. Merannuyeckas CBsi3b U
METAJNIMYECKasl ~KpUCTaUIMYecKassh pemeTKa. JIEKTPOXUMUYECKUH  psf

HanpsHKEHUHA METaJJIOB

3.2

dusnyeckrue U XUMUYECKHE CBOMCTBA MeTa/uioB. OOmue crmocoObl MOTydeHUs
MCTAJIJIOB. HOH}ITI/IG (6] KOppO3I/II/I METAJ1JIOB, OCHOBHBIC CHOCOGBI 3allIUThI UX OT
kopposuu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B

OBITY M TPOMBIIICHHOCTH
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[[lenounble MeTaymbl: moJiokeHHE B llepuoamyeckoln crucTeME XHUMUYECKUX
snementoB /.M. MeHnaeneeBa; CTpO€HHE WX aTOMOB; HaXOXJEHHUE B MPHUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUIIBI HATpusi W Kaius. [IpuMeHeHHe WIENOYHBIX METAIOB U HUX

COE€IUHEHUN

3.4

Ilenouyno3eMenbHbIE  METAUIBI MarHuid MW KalblMi: IIOJ0XKEHHE B
[Tepuonuueckoit cucreme xumudeckux 3memeHToB JI.1. MenaeneeBa; ctpoeHue
WX aTOMOB; HaxoxaAeHue B mnpupoae. dusmyeckre W XUMUYECKHUE CBOWCTBA
MarHus W Kaublius. BaxHeWmme coequHeHUs Kaiblus (OKCHA, THIPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmoMuHMIL: TIoNoXkeHue B Ilepromumyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.11. MenneneeBa;, crpoeHue aroma; HaxoxkiacHue B Ipupone. dusnueckue u
XUMHYECKHE CBOMCTBA AIOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHA M THIPOKCHIA

AJIFOMHUHUA

3.6

XKeneso: nonoxenue B [lepuoauyeckoit cucreme xumuueckux snementon /.M.
MenpeneeBa; CTpOEHHE aTOMa; HaxXOXKJIeHWE B mpuponae. Dusnyeckue u
XUMUYECKHUE CBOMCTBa kene3a. Okcunabl, THAPOKCUIb U conu kene3a(ll) u

xene3a(lll), mx coctas, cCBOICTBA U TTOJTyUCHUE
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3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMu METAIIJIOB U CILIABOB,
X (U3MYECKUMH CBOMCTBAMHU; U3YUYECHHUE PE3yJbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), 0ocoOeHHOCTEH
B3aMMOJICICTBUSL OKCHJAa KalbllUd W HaTpus ¢ BOAOW (BO3MOXKHO
HCIIOb30BAaHUE BHJIEOMATEPHANIOB); HCCIIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpEHHs Kelle3a B KHUCJIOpoAe (BO3MOXKHO —HCIOJb30BaHUE
BHJIEOMATEPHUAIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMI HA MOHBI
(Maramsi, Kanblus, amroMuHus, nuHKa, skeneza(ll) m xemesa(Ill), memu(Il);
HaOIIIO/IEHNE U OMKCAHUE MPOIECCOB OKpAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblus  (BO3MOXKHO — HCIOJb30BaHHE  BHJIEOMATEPHAIOB);
uccienoBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS W THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BakHelmue MeTauisl U

nX COCAUHCHU

XuMHS ¥ OKpYIKarollas cpeaa

4.1

HoBbie maTepuanbsl u TexHonoruu. BemecTBa U maTepuainbl B MOBCEIHEBHOM
KU3HHU YeJloBeKa. XUMUsS U 3/10pOBbe. be3ornacHoe Ucroab30BaHUe BEUIECTB U
XUMUYECKUX peaknuii B ObITy. IlepBas momomip NMpu XUMHYECKHUX OXKOTaxX H

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxkaromieit cpeast [1/IK. Poias Xxumun B penieHnn SKOJIOTHYECKUX TPOOIIEM.
[TpupoaHble HCTOYHHMKH YTIIEBOAOPOAOB (yroib, MNPHUPOIHBIA ra3, He(dTh),

MPOJIYKTHI UX MEPepabOTKH, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

4.3

XUMUYECKUH SKCIEPUMEHT: U3yueHrne o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI

METAJIJIOB, ITOJIMMEPHBIE MaTEPUAJIbI)
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IMPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUsI K NMPEAMETHBIM pe3yJibTaTaM
0230BOTr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TMI03HAaBa€MOCTU SIBIEHUH MPUPOIbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMHUYECKOW HAYKU KaK OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0OIIel KyJIbTyphl U MPaKTUYECKOU
NESTEIIbHOCTH 4YeJIOBEKa B YCJIOBHUSX COBPEMEHHOro OOIIeCTBa;

IMOHUMAaHHUEC MECTAa XUMHH CPEAN APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX METOJaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HUCCICAOBAHUSA BCIICCTB U UIYUCHUA
XHUMHUYCCKHUX peaKuHﬁ; YMCEHUEC HCIIOJIB30BaTh MOACIN JJIA

OOBSICHEHUS! CTPOCHUS aTOMOB M MOJICKYJI

1.3

o0 ctepax npodeCcCHOHATBLHON JeSITeNLHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMHA TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHUYECKOH HAyKH, YTO MO3BOJUT OOYyYaroIIMMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoei Oyaymiel mpoecCHOHAIBHON e TeTbHOCTH
U ClleNaTh OCO3HAHHBIM BHIOOP XMMHHU Kak MPOQMIBHOTO NpenMeTa

MIpH TIEPEXO0/Ie Ha YPOBEHB CPETHETO 00IIeTo 00pa30BaHMs

Brnanenue cucremMoll XMMUYECKMX 3HAHUM W YMEHUE MPUMEHATH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKJIKOYACT:

2.1

BaXHCHINIME XUMUYECKHUC IIOHATHS: XHMHYCCKHUH DJEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOJHAs CMeCh, OTHOCHTEIIBHBIC aTOMHas M MOJICKYJIIpHAs
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHAdA Macca, MOHHpHBIﬁ
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKIysi, PEeaKiuu COCIUHECHUS, PEAKIMH Pa3NIOKEHHS, PEaKIuu
3aMeIIeHUs, peakimu OOMEHa, TEIUIOBOM 3(PQeKkT peakiuu, 5K30- U
DHJIOTEPMHUYECKUE pPEaKIUH, PACTBOP, MAccoBasi OIS XHUMHYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBas JIOJIS M MPOIICHTHAS KOHIICHTPAITUS

BCIICCTBA B paCTBOPC, AAPO aToMa, BHGKTpOHHBIﬁ clioM aToMa, aTOMHas
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opOuTanb, pagdyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XMMHYECKas! CBSI3b, HIEKTPOOTPUIIATEIBHOCTD, TTOJISIPHAs M HETOJIsIpHast
KOBAJICHTHAsE  CBSI3b, MOHHAs  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKas pemérka (aToMHas, WOHHAs, MeTaITMYecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHMOH, DJIEKTPOJIUT M HEJIEKTPOJIHUT,
JNEKTPOJIUTHYECKAs ~ JUCCOLMAIMS, PpEaKIUH HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIUH,  OKHCIUTENb U
BOCCTAHOBHTENb, OKHCJICHHE M  BOCCTAHOBICHHE, 3JIEKTPOJIH3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEaKIHH,
CKOpPOCTh XMMHUYECKOW peakumu, Karamuzartop, I[IJIK, koppo3us

MCETAJLJIIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHH: 33aKOH COXPAaHEHHsSI MaccChl,
nepuoauueckuii 3axkoH J[.MI. MengeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpo
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TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAsl ~ Teopus,  TEeOopHus

3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconuanun

Bnaagenue ocHOBaMU XMMHUUYECKON I'PAMOTHOCTH, BKJIKOYAOIIEH:

3.1

YMCHUC MMPABUIIbHO UCITIOJIB30BATh N3YUYCHHBIC BCIICCTBA U MATCPHUAJIbL
(B TOM uYHuClle MHHEpalbHBIC YIOOPEHUS, METAUIbl M CIUIaBBHI,
IOPOAYKTHl TEpepadOTKH MPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SIMCTBE, Ha
MMPOU3BOACTBC WM IMOHWMAHUC 3HAYCHHUA KUPOB, 6GHKOB, YTJICBOJ0OB
JUTS OpTaHW3Ma YelIOBEeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX IIPOLCCCOB HAa OPraHU3M YCJIOBCKA W OKPYIKAIOLIYIO

NPUPOHYIO Cpeay

3.2

YMCHUEC HHTCIPUPOBATE XHUMHYCCKHUEC 3HAHHA CO 3HAHHUAMHU OPYTIUX

y4eOHBIX IPEAMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMH MCTOYHUKAMH HMH(OpMaLUU
no XuUMHM (Hay4dHas M Hay4yHO-TIOMYJISIpHAs JIMTEparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OLICHUBAThb HH(OPMALMIO O BEIIECTBAX, HX
IOPEBpAllCHUSIX M IPAKTHYECKOM INPUMEHEHHMH M yYMEHHE

HCIIOJb30BaTh €€ AJIs PEIICHUA yqe6HO-H03HaBaTeJ'IBHBIX 3aga4

BnazerHe OCHOBaMH IIOHATHIHOI'O amnmnapara M CHMBOJHUYCECKOTO

S3bIKa XMMHHU JJISI COCTAaBIEHHUS (POPMYJI HEOPTaHMUECKUX BEUIECTB,
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YpPaBHEHUM  XUMHYECKHMX  PEAKIUH; OCHOBAMHM  XMMHUYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMenne oOBACHITH CBsI3b TOJIOKEHHUS djeMeHTa B Ilepmoamdeckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTHUKAMU CTPOCHHA ATOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB MW 3apsna sjapa, oOiiee 4Yucio
AJIEKTPOHOB), pPACIPEIEICHUEM JJIEKTPOHOB IO SHEPreTUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHUOOB, KAJTUSI U KAJIbLIHS
IIpencraBinenne O  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),

6 OPOCTBIX W CJOXHBIX BEHIECTB OT TMOJOXEHHUS JJIIEMEHTOB B
[lepmonnueckoir cucreme (B MajblXx TEpPHOJAX ©  TJIABHBIX
MOJATPYNIax) v 3JEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue kinaccuumpoBarth:

7.1 XUMHYECKHUE DJIEMEHTHI

7.2 HEOPraHUYECKHE BEIIeCTBA

7.3 XUMHUYECKHE PEAKIIUN

8 YMenue onpeaensiTh:

g1 BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB, 3aps

' HOHA

g2 BUJl XMUMHYECKOH CBS3M U THUN KPUCTAIMYECKOH CTPYKTYpHl B

' COETMHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PacTBOpPaX BEMIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIH

9 YMeHne XxapakTepu3oBaTh GU3NUECKUE M XUMUUECKHE CBOMCTRA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJOp, HATPUN, Kaaud, MarHUMH,
KaJIbIIUN, aJTFOMUHUM, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM WYHCJIE€ WX BOJHBIX pPacTBOPOB (Boia,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJAOPOJN, OKCHUIbI U THUIPOKCHIBI

97 metaimoB [-IIA rpynm, amromunus, menu (II), uuuka, xeneza (II u

' I1I), oxcunpr yrnepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a30THCTas, a30THas,
dbocdopHasi, yrojibHasi, KpeMHHEBasK KHCJIOTa M UX COJIN)

9.3 MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B
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3aBUCUMOCTHU OT HX COCTaBa U CTPOCHHA, NMPUMCHCHUC BCHICCTB B
3aBHCUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpameHHf& B PAa3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIC U NOHHBIE YPAaBHEHUS PEAKLIUM, B

10
TOM YHUCIIE:
10.1 peakiuii HOoHHOTrOo 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIUX XMUMHYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (Tpynm) HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEKy HUMH
11 YMeHne BIUUCIATh (IPOBOIUTE PACUEThI):
11 OTHOCUTENIbHYI0 MOJIEKYJIIPHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEMHEHUN
11.2 MAacCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEeM ra3oB
114 [0 YpaBHEHUSM XHUMHUECKUX pEaKIUd U HaXOIUTh KOJIUYECTBO
' BeIecTBa, 00BEM U MacCy peareHTOB WIIH MPOIyKTOB PEaKIuu
12 Bnanenue (3HaHHWE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4HOro TMo3HaHus (HabmomeHue,
" U3MEepeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHNE) MPU U3YUYEHUHU BEIIECTB U
' XUMHUYECKHUX SIBICHHUW; YyMeHUe copMyIupoBaTh mpodiemMy U
MPEIJIOKUTH MMYTH €€ PEeIICHUs
129 Oe3omacHON pabOThl C XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCYJI0H M JIa0OpaTOPHBIM 000PYIOBaHHEM
paBHJIaMu O€30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIb3YEMbIMU
B MOBCEHEBHOM JKM3HU, TIPABUIIAMU MTOBEJACHUS B LIESIX cOepeKeHUs
123 30POBbsl U OKPYKAlOIIEeW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIC OPTAHU3MBI ONPEICIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U MPEAOTBPALLEHUS UX BPEAHOTO
BO3JECHCTBUSA
3 Hannure mpakTUYeCKNX HABBIKOB TUTAHUPOBAHHS M OCYIIECTBICHHUS
CIIEIYIOIMINX XUMUYECKUX SKCTIEPUMEHTOB:
131 U3y4YeHHUE U onmucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKUMU SIBJICHUSAMMU, OIIBITHI,
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WJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CII0CO00B pa3leleHus cMecel

13.3

MOJlyYeHHUE KHUCIOpOAa M U3Y4YEHHE €ro CBOICTB; IMOJIy4eHUE
BOZIOPO/Ia U M3YyYEHHE €ro CBOMCTB; MOJyUYEHHE YTIEKHUCIOro rasa u

M3Y4YEHHE €ro CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4YeHHE €ro CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOM MacCOBOW JOJIEeH

pacTBOPEHHOTO BELIECTBA

13.5

HNPUMEHEHHUE HHIUKATOPOB (;rakmyca, METHIIOpaHKa 51
dbenondTanenHa) 1y ONMPENETICHUS XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJIoYei

13.6

UCCIICIOBAHUE W  OINMCAHUE CBOMCTB HEOPraHMYECKUX BELICCTB
Pa3IM4HBIX KJIACCOB; M3yYEHHE B3aUMOJCUCTBHS KUCIOT C METaIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM UM HEPACTBOPUMBIMHU
OCHOBaHMSIMH, COJISIMHM; TIOJIY4YCHHE HEPAaCTBOPUMBIX OCHOBAHMIA;
BBITECHEHUE OJHOIO MeTaula JApyrMM W3  pacTBOpa  COJH;
uccienioBaHie aM(pOTEpPHBIX CBOMCTB T'MIPOKCUIOB AIIOMHUHUSA U

IIUHKA

13.7

pelIeHne SKCIePUMEHTANIBHBIX 33/1ay 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCIUHCHUI,; «DNEKTPOIUTHYECKAS
auccomuanusay; «BaxHeWnme HeEMETAUIBI M WX COCIUHEHUS,

«BaxxHeHIme MeTaUIbl U UX COEIUHEHUSD)

13.8

XAMUYECKUE OKCIIEPUMEHTEI, HJUTIOCTPUPYIOLIIE IPU3HAKU
NPOTEKaHUs PEaKIMii MOHHOTO OOMEHA; KAaueCTBCHHBIC PEaKIu Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacTBOpaX HOHBI: XJOPHI-, OpOMHI-,
wonua-, cyiaedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHLBI, KATUOHBI aMMOHHA, MarHus, KaJdblOUWs, aJIIOMUHUA,

kenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYwmenue:

14.1

NpPEACTaBIATh pe3yJabTaThl d3KCIEpUMEHTa B (OpPME BBIBOJIOB,
JI0Ka3aTenbCcTB, TpaUKOB M TaOMUIl W BBIABIATH SMIIMPHYECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIIMBATL CBA3H MCXKAY PCAJIbHO Ha6J'II-OI[aeMI)IMI/I XHUMHUYCCKUMHU
SABJICHUAMUA U MTpOLICCCaMU, ITPOUCXOAAIIMMU B MAKPO- 1 MUKPOMHUPC,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB
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INEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

1

HepBOHa‘IaHBHBIG XUMHNYCCKUC ITOHATUA

1.1

Uucrele BemecTBa U cMecu. CriocoObl pa3ielieHus: cMeceit

1.2

ATOMBI H MOJICKYIJIBI. Xumuueckue dyeMeHThl. CHMBOJBI  XHMHYECKHX

3JICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BEUICCTBA.

1.3

Xumudeckasi popMyina. BaaeHTHOCTh aTOMOB XMMUYECKUX 31eMeHTOB. CTEreHb

OKHUCJICHUA

1.4

3aKOH TOCTOSHCTBAa cocTraBa BemlecTB. OTHOCUTEIBbHAs aTOMHAas Macca.
OtHOCHUTEILHAS MOJICKYJIsIpHAad Macca. MaccoBas g0 XMMHYECKOTO 3JIEMEHTa

B COCOAUMHECHUUN

1.5

KonnyectBo BemectBa. Moabs. MomspHas Macca. ModisspHbIii 00BEM Ta30B.

Bzaumocss3b KOJIMYCCTBA, MACChI U YUCJIda CTPYKTYPHBIX CAUHUI] BCIICCTBA

1.6

Pu3nyeckue U XUMUYECKHUE SBIICHHS. XUMHUYECKas peakuus U €€ NMPU3HAKHU.

3aKOH COXpaHEeHHsI MACChl BEIIECTB. XMMHUECKHE YPABHEHUS

Ilepuonnueckuii 3akoH u llepronnueckas cucTEMa XUMHYECKHX 3JIEMEHTOB

J.M. MenneneeBa. CTpoeHUE aTOMOB

2.1

IIepnoanueckuit 3akoH. Ilepuonnueckas cucrema XuMu4deckux aieMeHTos /.M.
MenneneeBa. [lepuoasl u rpynnbl. GU3HYECKHN CMBICIT TOPSIKOBOTO HOMEPA,

HOMCPOB IICpUOJa U T'PYHIIbI 3JICMCHTA

2.2

Ctpoenune atomoB. CocTaB aToMHbIX siaep. M3oTombl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX  000JI0ueKk aToMoB 1mepBbIX 20 XHWMHUYECKHUX 3JIEMEHTOB

ITepuoanueckoii cucremsl .. Menneneena
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3aKOHOMEPHOCTH B W3MEHEHUH CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEpPUOAOB, Kauus, Kaiablus (paguyca aTOMOB, 3JIEKTPOOTPHULATEIBHOCTH,
METAIMYECKUX W HEMETAUIMYEeCKMX CBOMCTB) M HMX COEIWHEHHH B
COOTBETCTBUM C TIOJIOKEHUEM 73iIeMeHTOB B Ilepuoguueckoil cucreme u

CTPOCHUEM HUX ATOMOB

CtpoeHue BelecTna

3.1

Xumuyeckass cBsizb. KoBanmeHTHast (moyiipHass M HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMHUYECKMX  3JeMeHTOB.  MoHHas  CBs3b.

MeTtanainyeckas CBSI3b




ntoe

3.2

Tumel KpPUCTAJUIMUECKUX PEIIETOK (aTOMHAs, WOHHAs, METaJUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH M BHUAA

XUMHUYECKON CBA3U

Baxueiime mnpeacTaBuTENM HEOPraHUYECKUMX BewlecTB. Hemeraiibl U ux

COCOAMHCHUS. Mertannsl 1 uxX COCIUHECHUA

4.1

Knaccudpukanuss u HOMEHKJIATypa HEOPraHMYECKUX COCIMHEHUN: OKCHIIOB
(comeobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBbIC) "
HecoJeo0pa3yoInue; OCHOBaHWN (IIENOYM W HEpPacTBOPHUMBIE OCHOBAHUS);
KUCTIOT  (KHUCIIOpOACOoAepXk alyue ¢ OeCKUCIOpOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEAHUX U KUCIIBIX)

4.2

duznyeckue W XHUMHYECKHE CBOMCTBa MMPOCThIX  BCIICCTB-HCMCTAJIJIOB!

BOJIOPO/JIA, XJIOPA, KKCIOPO/a, Cephl, a30Ta, Gpocdopa, yriaepoaa, KpEeMHHS

4.3

Du3nyeckue M XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHS,
HATpHsl, Kajaus, MarHusi U KaJibLIUsl, aJlOMHHUS, Kelle3a. DIEKTPOXUMUUYECKHI

PpAI HAIPSKEHU METAJIOB
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®u3nyYeCcKue U XUMUYECKHE CBOMCTBAa BOJOPOAHBIX COCIMHEHUM HEMETAIIOB:

XJIOPOBOZOPOA, CEPOBOAOPOJA, AMMHUAKA

4.5

Ou3nyecKkue W XUMHUYECKHE CBOMCTBAa OKCHIOB HemerauioB: cepbl (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemausa(IV). Ilonydenne

OKCHJOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetawioB [A-IIIA rpymn, nmaka, memu(Il) u

xenesa(ll, IIT). [Tonyyenue okcua0B METAILIIOB

4.7

XVMUYECKUE CBOWCTBA OCHOBaHHWH U aM(pOTEPHBIX THAPOKCUAOB (Ha MpHUMEpe
TUAPOKCUAOB  alIOMUHUS, JKeneza, UuHKA). [lomyuenue ocHoBaHuit u

aM(OTEPHBIX THAPOKCHJIOB

4.8

OO0me XMMHUYECKHE CBOWMCTBA KHUCIOT: XJIOPOBOJOPOIHOM, CEpOBOAOPOAHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yrosbHOW. OcoObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCIOT.

[Tonydyenue KuciIoT

4.9

OO6mue XxuMHIeCcKue CBOMCTBA cpenHux coseit. [Tomyuenue conei

4.10

[Mony4yenue, coOupaHue, paclo3HaBaHHE BOAOPOJNA, KHCIOPOJa, aMMHAKa,

YIJIEKUCIIOTO Ta3a B 1abopaTopuun

4.11

[Tomyyenne amMMmuaka, CEpHON U a30THOM KHUCIOT B MPOMBIILIEHHOCTH. O0mme

CHOCOOBI OJTYYEHHUS METAJUIOB
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4.12

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIIUU

5.1

Knaccudukanusa XUMHUECKUX peakluid MO pa3jiNyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMHU BELIECTB, IO TEIIOBOMY 3(dexry, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUYECKHUX YJIEMEHTOB
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TennoBoii A PeKT XUMHUECKOH peaklnK, TEPMOXUMUUYECKHE YPaBHEHU. JK30-

U DHAOTEPMUYECKUE peaky. TepMOXUMUYECKUE YPABHEHUS
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OKHUCIUTEILHOBOCCTAHOBUTEIBHBIE pCaKkmuu. OKUCHIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKUCIEHHST W BOCCTAHOBJIICHHS.  ODJIGKTPOHHBIM  OamaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcaknuuu
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Teopust 3neKTpoaUTHYECKON nuccoruanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHL U

HEBJICKTPOJIHNTEI. CuibHbIE U c1a0bIe OJICKTPOJIUTEI. CrenecHb JUcconranumn

5.5

Peakun wioHHOrO OOMEHa. YCJIOBHS NMPOTEKAaHHUS PEaKIMid MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLIUN

XHUMHA U OKpYXKarolas cpeaa

6.1

BemectBa u Martepuanbl B MOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMHUYECKMX pEakuuid B JabopaTopuu U OBITY.

HepBaﬂ IMoOMOIIb IMPHU XUMHYCCKUX 0XKOraX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHUE OKpYy)Karomied cpenbl  (KUCIOTHBIC — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3MyXa M BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS
[Ipenenbras momyctumasi konmeHtpanus BemectB (IIJIK). Pomp xumum B
peIIEHUH HKOJIOTHYECKUX MpobneM. YcuieHue mapHUKOBOro sddexra,

pa3pylIieHue 030HOBOTO CIIOS

6.3

[Tpumenenne cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHUS U MX COSAUHEHHUH B
6BITy, MCIUIUHC, IMPOMBINUICHHOCTH W CCIBCKOM XO3SICTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIAaBOB (CTalb, YYTyH, AIOPAIIOMHUHUN, OpoH3a) B OBITY |
MMPOMBIIIJICHHOCTH HUX COGHHHGHHﬁ. Iloustue o KOppO31uu MCTAJUIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI X OT KOPPO3UU

6.4

[IpupoaHble WCTOYHHWKH YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Ta3, HE(PTH),

MPOIYKTHI UX TiepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHauanbHbIC MOHATHS 00 OPraHWYECKHX BEIIECTBAX KAaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, STaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJOTHMYECKN Ba)KHBIX BEILECTBAX: KUPAX, OCTKaX, YIJIeBOIaX — U UX

POJIA B ) KU3HU YCIIOBCKA
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7 Pacuérnr:
7.1 o popmyramM XUMHUYIECKUX COCTUHEHUN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 110 XUMAYECKUM YPAaBHEHUSAM
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIA YYEHUKA

» Xumusi: 8- kitacc: 0a30BbIN YpPOBEHb: YUEOHHK; 5-€ U3IaHue, TepepaboTaHHOe
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