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HHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasiieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalbHON padoueit
IpOrpaMMbl BOCIUTAHUS M C y4€TOM KOHIICHIMM MPENoJaBaHusl y4yeOHOTro
npeaMmera «XuUMHs» B 00pa3oBaTeNbHBIX — opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumMuu Aa€T MpeACTaBICHUE O LIENAX, OOIIe cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS M PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJepIKaHue,
IpeIyCcMaTpPUBAET PACIPEEIICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszienaM M TemMaM MNpOorpaMMbl MO XMMHUHU, OMNPENEISeT KOJIMYECTBEHHbIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTYEMYIO
MOCJIEIOBATEIBHOCTh HU3YYCHUSI XUMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYarIuxcs, ONpenesieT BO3MOXXHOCTH MpeaMera Jyis
peanu3anuu TpedOBaHMl K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHusl, a TaKxKe TpeOOoBaHUM
K pe3yibTaTaM OOydYeHUs XMMHH Ha YpPOBHE IIeJiel W3y4deHUus mpeaMera u
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromierocs Mo
OCBOCHHIO YUYEOHOTO COJICPKAHMUS.

3HaHWE XUMUM CIY>KUT OCHOBOM Il (DOPMHPOBAHUS MHPOBO33PEHUS
00Oy4aromierocs, ero NpeJCTaBICHUN 0 MaTEPUAILHOM €TMHCTBE MHUPA, BAXKHYIO
poJIb UrparoT HOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMONPEBPAIEHUIX
SHEPTrud U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTIX PEHICHUs II100aTbHBIX
npo0JieM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3allil  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHupOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmeld U (PyHKIUOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jaronuxcsi, HABBIKOB WX CAMOCTOSITEIBHOW y4eOHOH J1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eITeTbHOCTH;

3HAKOMUT CO CIEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIa/IbIBA€T OCHOBBI
[IEJIOCTHOTO B3IJIAJa HA EAUMHCTBO TMPHUPOJBI M  YEJOBEKa, SIBIACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
oOyyJarommxcs;

CIocoOCTBYET (DOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TPHUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIaa B
AKOJIOTHYECKOE 00pa30BaHNE 00YJAIOITUXCS.

JlanHbie HampaBiieHUs B OOYYCHUH XUMHUH 00ECTICUUBAIOTCS CIEIU(DHUKOIM
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTPpaKeHHEM 0a30BOM HAYKH XMMHUHU Ha ONIPEACIEHHOM dTare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00I1Ier0 0Opa3oBaHUsS OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIMUMHKCS CHCTEMbI TMEPBOHAYAIBHBIX TOHATUNA XUMUH,



OCHOB HEOPraHMYECKON XMUMHUU U HEKOTOPBIX OTHEJIbHBIX 3HAYMMbBIX MOHSATUN
OPTaHUYECKON XUMHH.

CrpykTypa coaepkaHus IporpaMMBbI 110 XUMUU chOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepaHue CKIIaIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XuMHU4Yecko peakuuu. OO€ 3T CHUCTEMBl CTPYKTYPHO OpPraHHU30BaHbI II0
MPUHIMITY TOCIEI0BATEILHOIO Pa3BUTHUS 3HAHWKA HAa OCHOBE TEOPETHUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

— aTOMHO-MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona /[[. M. MeHnmeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYE€HHUSI O CTPOCHUHU aToMa U XMMHUYECKOU CBA3H;

— TPEACTaBICHUNA 00 dJIEKTPOIUTHYSCKOM JTUCCOIMAIIMM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJACTABICHUS O XHUMHUYECKOW COCTaBJAIONICHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, ICHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B Hayke. M3ydeHrne XUuMHUM MPOUCXOUT C MPUBIICUCHUEM
3HAHWW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKaroluid MHDY,
«buonorus. 5—7 knacce» U «PU3KKa. 7 KIaccy.

[Ipy wu3ydeHMH XHMHUU TPOUCXOAUT (PopMHpOBaHHE 3HAHUI OCHOB
XUMHUYECKOM  Hayku Kak o0JlacTM  COBPEMEHHOIO  ©CTECTBO3HAHMS,
MPAKTUYECKON JeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOK KyJIbTYphl. 3ajlaya y4eOHOro MmpeaMeTa COCTOMT B (HhOPMHUPOBAHHUH
CHUCTEMBl XMMHUYCCKMX 3HAHMH — BaXKHEHIMUX (DAaKTOB, IMOHATHH, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAYYHBIM METOAaM IO3HAHUS MpPH
U3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTUHU
MO3HABATEIbHBIX YMEHUUW M HMX NPUMEHEHHH B Yy4eOHO-IIO3HABATCIBHOM M
y4eOHO-HUCCIIeIOBATENIbCKON ACATEILHOCTH, OCBOCHHUU IIPaBWJI OE30I1acCHOTO
oOpallleHHsI C BEIeCTBaMH B IMIOBCETHEBHOM KU3HHU.

[Ipy wu3ydeHMHM XWUMHUHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
BXHOE 3HAUCHHUE TTPUOOPEIIN TaKue IeJTH, KaK:

— (opMupoBaHHE HMHTEUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM JKU3HH,

— HampaBJICHHOCTh OOyYECHHS Ha CHCTEMAaTHYECKOe MPHOOIIECHUE
00yJaronuxcsi K CaMOCTOSITEIbHOM TMO3HABATEIILHOU JEATEIHHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (QOPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  of0ecriedyeHWE  YCJIOBHH,  CIOCOOCTBYIOIIMX  IPHOOPETCHHIO
OoOyJaronMMHUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TIO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIIMM), MMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB AEATEIbHOCTH;

— ¢opmupoBanue o0meH (QYHKIIMOHATILHON H €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSCHATH W OIEHWUBATH SIBJICHUS



OKpY’Karollero MUpa, UCToJIb3ysl 3HAHUS M ONBIT, MOJyYEeHHbIE NPU U3YUYECHUH
XUMUH, TPUMEHATh UX TPH PEIIeHWH TpoOJieM B IOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— ¢QopmupoBaHue y OOydYarONIUXCSd TYMaHHCTHYECKMX OTHOIICHUM,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco000pa3HOro TOBEICHHUS B OBITY U TPYJOBOM ACATEIBLHOCTH B IIENAX
COXPaHEHHS CBOETO 37I0POBhS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY Tpoduis U  HampaBIEHHOCTH
JagbHEUIIero o0y4eHus.

OOGmiee 4yuca0 YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COIEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiectBa. duU3nMUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [IoHATHE O MeTOAAaX MO3HAHUS B XUMUU. YHCTHIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BewiecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHUH.

KomnuectBo BemectBa. Moub. Monsippas  Macca.  B3aumocBsa3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI] BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COSAMHEHUH.

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUs MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJIOH, MpaBujiaMu paboThI B JIaA0OpaTOpPUH
U npuéMamMu oOpalleHus C Ja0opaTOpHBIM O00O0PYTOBaHUEM, H3YUYCHHE H
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBlIeHUE BOCKA, TasHUE JIbJIa, paCTUpaHUE caxapa
B CTYyINKEe, KUIEHHE U KOHJICHCAIMS BOJbI) M XMMUYECKUX (TOpEeHHE CBEYH,
NPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBHE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pas3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOUM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMOJICHUCTBHE
xenesa ¢ pactBopom conu meau (1), uzyuenue crnocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIIOJECHUE U
ONMCAaHHUE PE3yJbTATOB MPOBEACHUS OIbITA, HWUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeJIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBO. HaxokneHue kucimoposa B mpupojie, PU3NUECKHe W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenne kuciopoma. CrocoOsl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aJuToTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3hPexT XUMUIECKON peaklui, TEPMOXUMHUUYECKUE YPAaBHECHHSI,
9K30- U DHJIOTEPMUYECKHE peakiuu. TOIUIMBO: Yrojib U METaH. 3arps3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpoctoe BemecTBO. HaxoxkaeHune Boaopoaa B
npupojse, (U3MYECKHEe W XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyyenusi. KUcioTel v cou.

MousipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
HacplllieHHbIE U HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBass [n1ons BewiecTBa B pacTBope. XUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanusi. Ponb pacTBOpOB B MPHUPOAE U B KU3HU yenoBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyromiie (OCHOBHbBIEC, KHUCIOTHBIC, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MuecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IIENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKUE U XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. @uznueckue
U XMMHYECKHUE CBOMCTBA KUCIOT. Psan aktuBHOCTHM MetayuioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Homenknartypa coneid. Pu3MYECKHEe M XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOPOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOa,
HAOJIIOZICHUE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAKOMJICHHE C
oOpasllaMi OKCHJIOB W OIKMCAaHWE HX CBOWCTB, TOJy4YeHHUE, COOUpaHHUe,
pacro3HaBaHWE U W3YyYEHHE CBOWCTB BOJOpOJa (FOpPEHHE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (11) (Bo3MoxkHO MCIONIb30BaHUE BUICOMATEPUATIOB),
HaOoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOEHHOCTEW pacTBOpEHHs BEHIECTB C Pa3IUYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAUIaMU (HATPUEM U KaJbIHEM)
(BO3MOXHO UCIIOJIb30BAaHUE BHUICOMATEPUAJIOB), UCCIENOBaHUE 00pa3iloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIAcCOB, HAOJIOJCHHE W3MECHECHHUS
OKpAaCKA MHJIHUKATOPOB B pACTBOpPax KHUCIOT W 1IEJIOYEH, HU3YyUYCHUE
B3aumojiericTBus okcuaa meau (Il) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMU, PEAKLIMN HEUTPAIU3ALNH, [TI0JyYEeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4 M0 Teme «BaxHeWlne Kiacchl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XMMH4YeCKasi CBSI3b.
OKHCIANTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINHU

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKHX 3JeMeHTOB. [loHsTHE O
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE W IIEIOYHO3EMEIbHBIE METAJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepnoanueckunt 3akoH. [leproandeckas cucTreMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuoanueckort cucrembl xuMmuueckux »diemeHToB . WM. Menneneesa.
[Tepuonsl u rpynmnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
MIEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CrtpoeHue AIeKTPOHHBIX 00070YeK aTOMOB IEPBHIX 20 XUMHUYECKUX AJIEMEHTOB



[Tepuonnueckou cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPymIiaM M IepUuojiam.
3nauenne Ilepuonuueckoro 3akoHa u IlepuoanMdeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pa3BUTHUS HAyKu U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAKIaHUH.

Xumudeckas cBsi3b. KoBajeHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPHULIATEIILHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKIIUU.
IIpoueccrl OKUCIIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm

U3ydeHHe 0Opa3llOB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMO/ICHCTBUE
TUJPOKCHUAA IIMHKA C PacTBOpaMM KHUCJIOT M IIEIOYEH, IMPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

Peanuzanysi MEXNpeAMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: Hay4dHbIH (aKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHHTE3, KiIaccuUKaIusi, IepUOIUIHOCTb,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBaHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

dusznka: marepus, aroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUU 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIeCTBa, Ta3, (PU3MYECKHUE BEIIMYHHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThl, 3B€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
IOJIE3HBIE UCKOITAEMBIE, TOTIIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TpPEX IMEPUOJIOB, Kalusl, KaJlbIUsi U WX
COCIMHCHUH B COOTBETCTBHM C IOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommyeckon
CHUCTEME U CTPOEHHEM MX aTOMOB.

CtpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THIBI KPUCTATTMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT TUMNA KPUCTAINIMYECKON PEIIETKH
1 BUJa XUMHUYECKOU CBA3U.

Kimaccupukanuss W HOMEHKIATypa  HEOPTaHMYECKHX  BEIIECTB.
XUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaM
HEOPTAaHWYECKUX COCIMHECHUMN, TCHETUYECKAsl CBSI3b HEOPraHMYECKUX BEIIIECTB.

Kimaccupukanuss XMMUYECKUX PEAKIUA MO Pa3IHYHBIM HpH3HAKaM (I10
YHUCITYy M COCTaBYy yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
M0 W3MECHCHUIO CTENEHEW OKHUCICHUS XHUMHUYECKUX  DJIEMEHTOB, IO
o0paTUMOCTH, TIO YYacCTHIO KaTalau3aropa). JK30- H DHIAOTCPMHUYECCKUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOW peakiuu. [lonsTre 00 0OpaTHUMBIX H
HEOOpPaTUMBIX  XHUMHYECKHMX peaknusX. IloHATHE O TOMOIE€HHBIX U



reTeporeHHbplXx peakiusax. llonstue o karanuse. IloHsiTHE O XMMHUYECKOM
paBHOBecUU. PaKTOphI, BIMSIIOIINE HA CKOPOCTh XUMHUYECKOW peakuuu |
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIA OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HEAEKTpOouThl. KaTuoHbI, aHMOHBI. MeXaHU3M AHCCOLMAlUU BEIIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOTO
oOMeHa, TOJIHBIE U COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHUN M COJIEH B CBETE MPEJCTABICHUNA 00 AJIEKTPOJIUTUUYECKON
nucconuanyu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasza), CIOKHBIX BEIIECTB
(xmopuma HaTpHisi), HCCICIOBAHHWE 3aBHCHUMOCTH CKOPOCTH XHMHYECKOMN
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLUUAIMU KHUCIIOT,
IesIo4eit u coseit (B0O3MOKHO HUCIIOIB30BaHNE BUIEO MATEPHAIIOB), IPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIONIUX NMPU3HAKA MPOTEKAHUS PEaKlMii HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BBIJICJICHHE Ta3a, oOpa30BaHHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMA
(ropenue, peakuuu pa3JIokKEeHuUs, COCIMHEHUS ), pacro3HaBaHHE
HEOPraHMYECKUX BEHIECTB C IOMOUIBIO KAYECTBEHHBIX PEAKIMHd HAa HOHBI,
pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHu okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoAeiCTBHE C METAJJIaMH, HEMETaulaMH, LIeJI0o4aMu). XJIIOPOBOIAOPO.
CosiHasg KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJyUYeHUE, MpUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOJA Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHn OKucieHus. CTpoeHue u pu3nuecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpOAAa H  cepbl. AJUIOTPOMHBIE
MOIU(PUKAIUUA KUCIOPOIa U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOPO/I,
cTpoeHue, ¢Gu3MYecKue U XHUMHYeCKHue CcBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KuCIOTa, (U3UYECKUE W
XUMUYECKHE CBOMCTBa (0OOIME Kak TPEICTABUTENs Kiacca KHUCIOT U
cnenupuyueckne). XuMUYECKUE PEaKINH, JISKAITHUE B OCHOBE MPOMBIIIJIEHHOTO
crioco0a TMoMy4deHus: cepHoil KHucioThl. [IpuMenenne cepHort kuciotel. Comnm
CCPHOI KHCIIOTBI, KA9ECTBEHHAs! Peakuys Ha Cyinbdar-noH. HaxoxaeHue cepel
1 e€ COeAUHEHUI B mpupoae. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCAMHEHUSAMU Cepbl (KUCIOTHBIC O, 3arPA3HEHHE BO3AyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mras xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEINEHU OKUCIEeHUsA. A30T, pacnpoCTpaHEHHE B



npupoje, hpusndeckue U Xumudeckue cBoiicta. Kpyrosopot azora B npupoze.
AMMHaK, ero pU3nYecKne U XUMHUECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHuE,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIMe Kak MpeCTaBUTENs Kiacca
KUCIOT W crnenuduieckue). VMcnonp3oBaHue HUTPATOB M CoOJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0XK/IH, 3arpsI3HEHNE BO3/yXa, MOYBBI
u BojIoéMoB). Docdop, amnorponHbie Mogudukanuu docdopa, puzndeckue u
xumuyeckue cBoiictBa. Oxcun docdhopa (V) u  dochopnas xkucnora,
du3nyueckre U XMMUYECKUEe CBOMCTBA, noxydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapakrtepuctuka oanemMeHToB |IVA-rpynnbl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCICHUS. YTIEPOJ, alIOTPOIHbIE
MOAU(UKALUUA, PACTIPOCTPAHEHHE B NPHUPOAE, (PU3MYECKHEe U XUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepona B npupoae. Okcuibpl yriaepoja,
uX (QU3NYECKHEe U XUMHUYECKHE CBOWCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIYYCHHE U NMPUMEHEHHE. DKOJIOTHUECKUE MPOOJIeMbl, CBA3aHHBIE C OKCUIOM
yraepoga (1V), rumoresa riao0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ CoiaM, UX (U3MYECKHE M XUMHUYECKUE
CBOMCTBa, MOJy4YyeHHUE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcronb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEHIeCTBAX Kak o
COCIMHEHUSIX yriiepojaa (MeTaH, 3TaH, dTWJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCycHasi KucioTta). [lpupoaHple HCTOYHMKH  YTIAEBOAOPOAOB  (YroJb,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U NPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojiax — U UX POJIM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX U HEOPTAHUUECKUX COCAMHEHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, MOJIYyYCHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmume mnpeacraBieHus 00
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIMKAThI, UX UCTIOJIH30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxxHel e CTponuTeIbHbIC MaTepHailbl: KEPAMHUKA,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [IpodiiemMbr 6€30macHOTO UCTOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHNE KAaUECTBEHHBIX PEAKIIUi Ha XJIOPUA-UOHBI U HAOI0IeHNE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkarolirue (pu3ndecKkue U XUMHUUIECKHE
CBOWCTBA TQJIOT€HOB M WX COCIMHEHMH (BO3MOXKHO HCIOJb30BaHHE
BUIEOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3lamMu XJIOPUIOB (TaJOTeHUIIOB),
O3HAKOMJIEHHE C oOOpa3lamMu cepbl W €€ COCAMHCHHSIMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE Tmpollecca OOyTrIIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEPHOM  KHCIOTHI, TMPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH W HAOMIOJIeHWE TMpU3HaKa e€
MPOTEKaHUs, 03HAKOMJICHHE C (DU3NYECKUMH CBOMCTBAMHU a30Ta, (ochopa u ux
COCNMHEHUI (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasiamu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBONCTB aMMMAaKa, TMPOBEICHHWE KA4YEeCTBEHHBIX PEaKIUi Ha HOH



aMmMmoHMsT W ¢docdaT-uoH W U3yYEHHUE TPU3HAKOB MX MPOTEKaHUS,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YYEHHE MOJCICH KPUCTALIHYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O03HAKOMJIGHHE C IMPOIEeCcCOM
a7IcOpOLIMKM PACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IpPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclo3HaBaHWE W HM3y4YCHHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M HW3YyYECHHUE TPHU3HAKOB HUX IMPOTEKAHUS, O3HAKOMJIEHHUE C
NPOAYKIMENH CHUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BakHeile HeMeTauIbl 1 UX COSTUHCHUSY.

MeTaJiIbl 1 X COeAMHEHHUS

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METAJUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [leproandeckoil cucTeMe XMMUUECKUX JIEMEHTOB
. . MenpneneeBa u ctpoeHusi aroMoB. CTpoeHHEe MeTajuioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKAas KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUYECKUN Pl
HAaNpsDKEHUM MeTauioB. DU3MYECKME W XMMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TONydeHUs] MeTauioB. [loHATHE O KOpPpO3UH METaJIoB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
XAMUYECKHUX 3J1eMeHTOB [[. 1. MeHnaeneeBa, CTpOCHUE UX aTOMOB, HaX0XKJICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (HAa NIpHMEpPE HATPUS U
kamust). Okcuapl M THAPOKCHABI HATpUSA W Kajaus. [IpuMmeHeHHe IeI0OYHbIX
METAJIOB U UX COCIUHECHHUM.

[llenouyHo3eMeNbHBIE METAIbl MarHud W KaJIbLUMK: IIOJIO)KECHHUE B
[lepuomnueckont cucreme xumudeckux nsiemeHtoB JI. WM. Mengeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJAEHHE B mpupoae. Puzmueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kaubliusa. Baxknelime coeauHeHUs Kaiablius (OKCHI,
TUAPOKCU/I, cOJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuoanueckoi cucTeMe XUMUYECKHX
snemeHToB J[. U. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtOMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMAYECKUX AJIEMEHTOB
J. 1. MenzneneeBa, CTpOCHUE aToMa, HaAXOXKJICHUE B npupoje. Pusnyeckue u
XUMHUYECKHEe CcBoMcTBa kene3za. Okcuapl, THApOKCcHaAbl U conu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuyeckuii IKChepuMeHm:

O03HAKOMJICHHE ¢ oOpasllaMHd METaJNIOB M CIUIaBOB, UX (DH3WYESCKUMU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTAaTOB KOPPO3WHU METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIBIIUS W HATpPUsS C BOJIOH (BO3MOXKHO HCIOJb30BAaHHUE BHACOMATEPHAIIOB),
HCCJICIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCAa TOPEHUS KETE3a B KUCIOPO/JIE
(BOBMOXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPHU3HAKOB IPOTEKAHUS
KaY€CTBEHHBIX PEAKIM HA MOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KeJe3a
(1) u xenesa (Il), memu (Il), HaOmrOmEeHWE W OMHCAHUE MPOIECCOB
OKpalllMBaHMWsl TUIAMEHM HOHAMH HaTpHUs, Kadusg U KajdblHsi (BO3MOXKHO
HCIIOJB30BAaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOMCTB
TUJIPOKCHIA ATFOMUHUS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCIEPUMEHTAIbHBIX
3aj71a4 1o TeMe «BakHelIe MeTauIbl U UX COSTUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemecTBa n maTepuainbl B MOBCEIHEBHOW JKU3HU 4YesOBeKa. be3zomacHoe
WCII0JIb30BaHUE BEIICCTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH cpeabl (MpeeabHas J0myCcTuMas
KOHIIeHTparuss  Bemiects, pgainee — IIJIK). Ponp Xxumum B pelnieHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

H3ydeHHue o0pa3lioB MaTePUAIOB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHBIC
MaTepualbl).

Meoscnpeomemmnule ceazu

Peanmzanust MexnpeaMeTHBIX CBS3ed MpU U3yYCHUH XUMHUU B 9 Kjacce
OCYILIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX
MOHATUM, TaK W TIOHATUM, SIBIASIOMIMXCS CHUCTEMHBIMH JIJIS OTJEIbHBIX
IPEAMETOB €CTeCTBEHHO-HAYYHOTO ITUKIIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MTOHATHS: HAYYHbIN (akKT, TUIOTe3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, KiaccuuKamus, IepUOIUIHOCTh, HaOII0JICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SIBJICHHE, MapHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

dusmka: Marepus, aToMm, 3JCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
U30TOIIbI, PaJMOAaKTUBHOCTh, MOJICKYJa, SJEKTPHUYECKUMA 3apsija, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JUIJCKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeIO0, OOBEM,
arperaTHOe€  COCTOSIHME  BEIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYECKass pEImETKa, CIUIaBbl, (PU3HYECKHUE BEIUYHMHBI, CIIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COJIHIIE.

buonorus: ¢orocuntes, apixanue, 6uocdepa, IKOCUCTEMA, MUHEPAJIbHBIC
yI00peHns, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTAaTEIbHbBIC BEIICCTRA.

['eorpadmsa: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIC IMMOPOMIBI,
TIOJIC3HBIS HCKOTIaeMBbIe, TOILTUBO, BOJTHBIC pecypchl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHWS INTPOI'PAMMDBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOW  JEATEIBHOCTH B  COOTBETCTBUM C  TPAAULMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
NPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIUN 00YyHarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBATbCA CHUCTEMOM IO3UTUBHBIX LEHHOCTHBIX OpPHUEHTAUUWA H
pacIIMpEHNE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHMS:

LHEHHOCTHOTO  OTHOUIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEOUIO0, NMOHMMAaHUS 3HAYEHUS XUMHUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBhIX JOCTIDKEHHSIX M OTKPBITHSIX MHPOBOH H
OTCUECTBCHHOM XUMHUHU, 3aMHTEPECOBAHHOCTM B HAy4YHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakAIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS. O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOLIEHW B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIEI0BATEIbCKOM, TBOPUYECKON W JIPYTUX
BUJIAaX JICSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIESATEIbHOCTH
IIPY BBIMIOJHEHUW Y4€OHBIX, O3HABATEIBHBIX 3a/1a4, BHITOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIOHMMAHWIO W  B3aUMOIIOMOIM B  Tpolecce OTOM  yueOHOi
NEATEIIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEJCHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIIME
OCHOBY JIsl TOHUMAaHUS CYIIHOCTH HAyYHON KapTUHBI MUPA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIBI, B3aUMOCBS3AX YEJIOBEKA C
MIPUPOTHOM CPEIOH, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MIO3HABATEIbHBIE MOTHUBBI, HAIPABIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU
M0 XHMHH, HEOOXOJMMbIE IJisi OOBSICHEHUS HAOII0IaeMbIX TIPOILIECCOB H
SBJICHHUM, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYpPHI, B
TOM YHCJIE HaBBIKOB CaMOCTOATEIbHON padOThl C Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMHU  TEXHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIEI0BATEIHCKOM
NeSTeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS O0Y4YEHUS B
JIaJIbHCUIIIEM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOULIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU Ha 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSITUE BPEIHBIX TNPUBBIUEK (YMOTPEeOJEHUS aJIKOroJisi, HApPKOTHKOB,



KypeHHUsi), HEOOXOJAMMOCTH COOJIFOACHUS TMpaBuil  O€30MaCHOCTU  MPH
oOpalieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U TpyAa pa3iIudHOro
poJia, YBaXKEHUE K TPYIly U pe3yJbTaTaM TPYAOBOM JIEATETbHOCTH, B TOM YHCIIE
Ha OCHOBE MPHUMEHEHHS MPEIMETHBIX 3HAHHUM M0 XMMUU, OCO3HAHHBIA BHIOOD
UHAVMBUIYAIbHON  TPaeKTOpUM TNPOJOJDKEHUST 00pa3oBaHUsl C  Y4YETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycrnemHod NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOMMBIX YMEHHI, TOTOBHOCTh aJalTHPOBAThCS B MpodeccCHOHaANbHON
cpene;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

AKOJIOTUYECKU I1EJeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIlIeCTBOBaHUS, TIOHUMAHUE IEHHOCTHU 37J0POBOTO
u Oe3omacHoro obpasza »U3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3HUeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOCHUS
npaBuil OE30IaCHOTO TMOBEJEHUS Tpu paboTe C BEIIEeCTBAMHM, a TaKXe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, 15
pelIeHUsT 3aJlay, CBSI3aHHBIX C OKPYXKAIOWIeW MPUPOTHON Cpemout, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOIO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATENIbHON, KOMMYHUKATUBHOU U COIIMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX Pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBIE TOHATUS (3aKOH, TEOpHs,
OPUHIIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT U JApPYyroe.),
KOTOpBbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHWUM W3 HJTUX TPEIMETOB  (HOPMHUPOBATH
IIPEICTaBIICHHE O IEeJTOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCAJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOU EeATeTbHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICI XUMHUYECKUX TMOHATUHN (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABJIUBATH B3AUMOCBS3h C IPYTUMHU MMOHATUSIMH ), HCTIOJIB30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ACNIbHBIX (PAaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUH Il KJiIacCU(UKAIIMM XHMHUYECKHX BEIIECTB U XUMHUYECKUX
peaKkivii, yCTaHaBIUBATh MPUYUHHO-CIEACTBEHHBIC CBSI3U MEXKIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXIACHUS (MHIYyKTUBHBIE, NEAyKTHUBHEIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPHUMEHSITh B TPOIECCe TMO3HAHUS TOHATHS (MIPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TPeoOpa3OBhIBATh IMMPOKO TMPUMEHSEMbIE B XHUMHH MOJCIIbHbBIC
MIPEACTABJICHUS] — XUMUUYECKHM 3HAK (CHMBOJI 3JIEMEHTA), XUMHU4IecKasi hopmya
1 ypaBHEHHWE XMMHUYECKOU PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3amady, ¢ y4€TOM OTUX MOJEIBHBIX TPEJICTABICHUNA  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBIC TMPU3HAKKM HM3Y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M XHMHYECKUX PEAKIUW, BBISABIATH  OOIIHUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W IPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHE UCIOJIb30BATh NOCTABJICHHBIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KAadyeCTBE OCHOBBHI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMKU U MPOBEICHUIO
YUYEHMUYECKMX DSKCIEPUMEHTOB, YMEHHE HaOMoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IICHUS
Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIEAOBaHUs, COCTABIATh
OTYET O MIPOJICIIAHHON paboTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHPOBATH HHPOPMAIIUIO
pa3NUYHBIX BUAOB U (GOpM TMPEACTABICHMS, TMOJy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3Iu4YHbIe METOJIbI U 3alPOCHI MPU TTOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATEJIbHBIX 33J1a4 OMPEACIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTH HKCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIAJICHUE KYJIbTYPOH AaKTUBHOTO UCIIOIb30BaHUS PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJIHLHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEeACTaBICHUS
uH(bOpMAaIIUU U WJUTIOCTPUPOBATH pEIIacMblie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIIOJIb30BaTh W AaHaJU3MpOBaTh B TMpolecce ydeOHOH U
MCCIIEI0BATEIIbCKOM NEATEIIbHOCTH uHdopmaIuio 0 BIIMUSTHUU
POMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTa Ha COCTOSHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuMKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE J1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B XoJ€ Auayiiora U (Wiau) IAUCKYCCHHU) TIO
CYIIECTBY OOCY>KmaeMoil TeMbl, (OpPMYIUPOBATh CBOM  TPEAJIOKECHHUS
OTHOCHUTEJIBLHO BBIMOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh [OJYYECHHBIE PpE3yJibTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; Je€JaTh IPE3CHTAIUIO
pPEe3ybTAaTOB  BBIMIOJHEHUS XUMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO
OTIbITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IPOEKTA);

YMEHUSI y4eOHOTO COTPY/JHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM M  HUCCIENOBATENIbCKON  JEATEIbHOCTH TP  PELICHUU
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXneHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMbBD»,
KOOpAWHAIIUS COBMECTHBIX JEHCTBUM, OMNpPENEIICHHE KPUTEPUEB IO OIICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOATENIbHO ONPENENATh UEIU JESITENIbHOCTH, MIJIaHUPOBAT,
OCYIIECTBJISITh, KOHTPOJIMPOBAThH U MIPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH CBOIO
JeSTeILHOCTD, BRIOUpATh Hanboiee 3PpheKTUBHBIE CIIOCOOBI PEIIeHUsT YICOHBIX
Y TO3HABATENIbHBIX 3a7a4, CAMOCTOSITEJIbHO COCTaBIISITh MU KOPPEKTHUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBINOJHEHUU 3aJaHUM C YYETOM



MOJTyYEHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX 0OBEKTaX — BEIIECTBaX U PEaKIIUX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTHI, IIpejjaracMble B YCJIOBUH
3aJIaHUMN.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMsI, YCTAaHOBJIEHHOTO JaHHOM (denepanbHOl pabodeil MmporpaMmon,
BBIJICJISIOT: OCBOCHHBIE 00YUYaIOIIUMHUCS HAay4YHbIC 3HAHHS, YMEHUS U CIOCOOBI
nercTBUl, creuuduyeckue Ui TpeAMETHOH 001acTH  «XHUMHS», BHUIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPHpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K koniy oOydyenus B 8 kJjiacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTpaXKaTh CPOPMHUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHI:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XUMHYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, CMECH
(oIHOpOIHAS ¥ HEOJTHOPOJIHAS ), BaJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAas
U MOJICKYJIApHasg Macca, KOJHUYECTBO BEIIECTBA, MOJb, MOJISIPHAS
Macca, MaccoBas JOJIsI XMMHUYECKOro »JJIEMEHTa B COCAUHCHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBaHHUE, COJIb,
BJICKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHUCJICHUS, XUMUUYECKAs PEaKIus,
KJ1accuuKaIis peakiyuii: peakiui COeTMHCHHS, PEaKIIMK Pa3I0KEeHHUS,
peaKkIuy 3aMeIeHUs], PEaKIuu OOMEHa, 3K30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBoi 3(pdeKT peakiuu, Sapo aToMa, JICKTPOHHBIM CIIOi
aToMa, aToMHas oOpOuTalb, paJAUYC arToMa, XHUMHYECKas CBS3b,
MOJISIpHAsl U HEMOJIIpHAash KOBAaJEHTHAs CBA3b, WOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAS
KOHIICHTPAIIHs) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATHH U
MPUMEHSATH 3TU MTOHSITHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIOJIH30BAaTh XHMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OMNpEIENATh BAJCHTHOCTh aTOMOB  DJJICMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COCIMHCHUAX, TPUHAJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY KJaccy
coequHEHU 1o (GopMyJsiaM, BUJI XUMHYECKOM CBS3U (KOBaJCHTHAs M
MOHHAs) B HECOPTaHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATH MMOHUMAHHUE TMEPUOJUYECCKON 3aBUCHMOCTH CBOWMCTB
XAMHUYECKHUX BJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucreme,
3aKOHOB COXPAHEHMsSI MACChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUs, 3aKOHa ABOrajpo;

e OIKCBHIBATh M XapakTepH30BaTh TabmuuHyio ¢opmy Ilepuoamdeckoit
CHCTEMbl XMMHUYECKHUX JJIEMEHTOB: pa3iiiyaTh TOHSATUS «IJIaBHas
noarpymnma (A-rpynmna)» u «nobounas nmoarpynna (b-rpymma)», Mansie
1 OOJIBIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHHSI, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYeckux siemenToB JI. .
MenpneneeBa» € YHCIOBBIMU XapPAKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sapa, oOIiee dYHcio
3JIEKTPOHOB U PACIIPEACICHHUE UX IO JICKTPOHHBIM CJIOSM);



K

KJIacCU(DUIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPraHUYECKue
BEIIECTBA, XUMUYECKUE peaKINH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIaccoB,  MOATBEPXKJasi  ONHUCAHUE  IPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN;
OPOrHO3UPOBAaTh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWUMUYECKHUX
IPEeBpPAILCHUN B PA3IMYHBIX YCIOBUSX;

BBIUKCIIATh OTHOCUTENIbHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »3JIeMeHTa 1o Qopmyiie
COCIMHEHHMS, MAacCCOBYIO [IOJII0 BEIeCTBA B PacTBOpPE, IPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEeaKinu;

IPUMEHSATh OCHOBHBIC OIEpPAllMd MBICIUTEIBHON NIEATEbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OO0OOIICHHE, CHUCTEeMAaTU3aIHIO,
KJIacCU(UKAIMIO, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
M3YYCHHUS] CBOWCTB BEIIECTB M XUMHYECKUX pPEaKIUl, €CTeCTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, U3MEpPEHHE,
MOJIEJTMPOBAHUE, SKCIEPUMEHT (PEaIbHbIM U MBICICHHBIN);

clieloBaTh  IpaBUJiaM  TIOJIb30BAaHUS XMMHYECKOM MOcyaod U
nabopaTOpHbIM 000PYJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIUSMH I10 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BeHIECTB (BOJOpPOAA M KHUCIOpPOJa), MPUTOTOBICHUIO
pacTBOPOB C  OIPEHEIIEHHOM MacCOBOM JO0JIEM PacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATH U MPOBOJUTH XUMUUYECKHUE DKCIIEPUMEHTHI 1O
pacmo3HaBaHUIO PACTBOPOB IMIEIOYEH U  KHUCIOT C IOMOIIBIO
UHIMKATOPOB (JTakMyc, peHoTanenH, METUIOpaHX U IpyTue).

KOHIly oOyueHus B 9 KJjiacce TpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YJAIOIIUXCS YMEHHIL!

PAcCKpbIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJEMEHT, aTOM, MOJIEKyJa, WUOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIECHb
OKHCJICHHS, XMMHYECKas peaKius, XHUMUYECKass CBA3b, TEIIOBOM
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HERJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALINS, PEAKIIUU MOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOoOpaTUMBbIE PEAKIUU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCIECHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUUYECKass CBsI3b (KOBAJIGHTHAs,
WOHHAs, MeTa/UInuecKas), KpUCTAUIMYeCKas pemérka, KOppo3us
METAJJIOB, CIUIAaBbl, CKOPOCTh XHWMHYECKON pEaKiuu, MpeaeabHO
nonyctumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH U
MPUMEHSTDH ITU TIOHSITHS TPU ONMTUCAHUU BEIIECTB U UX MPEBPAICHUI;
WCIIOJIh30BaTh XMMHYECKYIO) CHUMBOJIUKY JJISI COCTaBJICHUS (POpMYI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONpENeNITh BAJECHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIAcCy COEIWHEHUW 1o (dopmysam, BHI
XUMUYECKON CBsi3M (KOBAJICHTHAsl, WOHHAsA, METaJuIMuecKas) B



HEOPTraHWYECKUX COEJIMHEHMSIX, 3apsij] HOHA 10 XUMHUYECKo (hopmyie,
XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHEHHIH,
THUI KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBath cMbIica Ilepuommyeckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TOHMMAaHHWE: OMHUCHhIBATh W XapaKTepU30BaTh
Tabnunyto popmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIIEMEHTOB:
pasznuyaTh MOHATUS «MJaBHas moarpynna (A-rpynmna)» u «mnoOodHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HauEHHUsA, KOTOpPbIE HMEIOTCS B TMEPUOJUYECKON Tabiuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOEHHUS AaTOMOB XHMMHUYECKHUX
AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOOIIee 4YHUCIO DJIIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB AJIEMEHTOB M UX COCIMHEHUN B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKIiu (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, MO TerioBoMy 3(PdeKTy, Mo U3MEHEHUIO CTeNeHEeH
OKHUCJICHUSI XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUYECKUE
CBOMCTBAa TPOCTHIX M CIIOXKHBIX BEIIECTB, MOATBEPXKIAasi OINHUCAHUE
IpUMEPaMH MOJIEKYJIAPHBIX M MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUi;

COCTABJISITh YPAaBHEHUS DJIEKTPOJUTUYECKON JIUCCOIMAIMU KHUCIIOT,
mIeJIo4e W CoJieil, MOJIHBIE U COKpAIllEHHbIE YPaBHEHUS pEaKIuit
MOHHOTO  OOMEHa, YpaBHEHMS  peaKiuii,  MOJATBEP KIAIOIINX
CYILIECTBOBAHHE T'€HETHUYECKOM CBSI3M MEX]y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MIOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca dTUX PEaKIni;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH TPOTEKAHUS XUMHYECKUX MPEBPAIICHUI B Pa3IWYHBIX
YCIIOBUSX;

BBIUKCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa 1o Qopmyie
COCIMHEHUS, MACCOBYIO [IOJIIO BEIECTBA B PacTBOpPE, MPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

coONo/IaTh  MpaBWIa  TOJIb30BAHUS ~ XMMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pPY/IOBaHUEM, a TakKXKe TpaBWiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIUSMH II0 BBIMOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U yIIEKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIIMH, TOJITBEPKAAIONINE KAYECTBEHHBIM COCTaB
Pa3IUYHBIX BEIIECTB: pPACMO3HABATh OMNBITHBIM MYyTEM  XJIOPHU/I-,
Opomun-, wuomua-, KapObonar-, ¢Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUSI M MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIIICCTB;
MPUMEHSATH OCHOBHBIC ONEPAIMHM MBICIUTEIBHON JCATEIBbHOCTH —
aHagu3 ® CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMaTH3aIHIo,
BBISIBIICHHE TTPUYMHHO-CIICICTBEHHBIX CBS3E€H — ISl M3yUYEHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAyYHBIC METO]IbI



NO3HaHUS — HaONIOJICHUEe, U3MEPEHUEe, MOACITUPOBAHNE, SKCTICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KouunyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
MmporpaMmMsl padoThbI padoThbI
Pa3nen 1. [lepBoHavaibHble XUMUYECKHE OHATHS
Xumus — BakHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' 1 IIPaKTUIECKOM https://m.eds00.ru/7f41837c
NeATEIIbHOCTH YEIOBEKA
BerectBa u xumuieckue bubmuorexa [IOK
1.2 15 1 .
peakuuu https://m.edso00.ru/7f41837¢c
Hroro no pasaeny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoz. 6 bubmuoreka [JOK
' [Moustre 06 OKcumax https://m.edso00.ru/7f41837¢c
59 Bognopoa. Ilonstue o 8 1 bubmuoreka [JOK
' KHCJIOTaxX U COJAX https://m.edsoo.ru/7f41837¢c
53 Bopna. Pacteopsl. 5 1 1 bu6mmoreka [IOK
' [TonsiTHEe 00 OCHOBAHUAX https://m.edso0.ru/7f41837¢
OcHOBHBIE KJIACCHI EuG OK
2.4 HEOpPraHUYECKUX 11 1 1 nommoreka L1

COeIUHEHUN

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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Hroro mo pazneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xumuueckux 3emMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHTEIbHbIE peaKIIul

[Tepuonuueckuii 3aKOH U

[Teproauyeckas cucrema
bu6nmoreka [IOK

3.1
XUMHACCKUX JICMCHTOB 7 https://m.edsoo.ru/7f41837c

. . Menneneena.

CrpoeHue aToma

XUMHYECKasl CBS3b.

39 OkucnauTenbHo- 8 ) bubmuorexa [JOK
' BOCCTAHOBUTEIbHEIE https://m.edsoo.ru/7f41837c
peakumn
bubmuorexa [JOK
Hroro o paszery 15 https://m.edsoo.ru/7f41837c
PesenBHOE BheMS 3 bu6mmoreka [IOK
P P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO
68 5 5

YACOB 110 [TPOTPAMME
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9 KVIACC

HaumenoBanue

KoaundecTBO 4acoB

Ne DJIeKTpPOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
IToBTOpEHUE U
11 yriayOieHue 3HaHu’ 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa [IOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYCCKHUX PEAKIIHA
DNEeKTPOIUTHYECKAS
13 IUCCOIIMAIINA. 3 1 1 bu6nuoreka [IOK
' XHUMUUECKUE PEAKIMU B https://m.edso0o.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
OO0mas xapakTepuCcTHKa
2.1 xmlillxmecxflx 3J‘I§M€HTOB 4 1 bubmmorexa [TOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnet. ["anorens
OO01mas xapakTepucTHKa
B P P bubmuorexa [JOK
2.2 XUMHUYECKHUX DJIEMEHTOB 6

VIA-rpynmnsl. Cepa u eé

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



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

COCIMHCHUA

OO01mas xapakTepucThKa

53 XUMHUYECKUX DJIEMEHTORB 7 bubmuorexa [JOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeqMHCHUS
OO01mmas XxapakTepucTHKa
XUMHYECKHX 3JIEMEHTOB Eubs 1IOK
nOJIMOTEeKa
2.4 IVA- Y%
P }:HHH riepoaH 8 https://m.edsoo.ru/7f41a636
KpPEMHHH U UX
COCONHCHUA
Hroro no pazgeny 25
Pazgen 3. MeTa/IbI M BX COeTUHEHU S
31 OO0mue cBoicTBa 4 bu6mmoreka [IOK
' METaJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiinme MeTalIbl U 16 bu6nuoreka [IOK
' WX COEIMHEHUS https://m.edso00.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa u Mmarepuassi B 3 bu6nuoreka [IOK
' YKU3HU 4EJI0BEKA https://m.edso00.ru/7f41a636
Hroro no pazneny 3
b K
PesepBHOE Bpems 3 nommorexa O

https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







HOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
Ne ni/m Tema ypoka K oMH1ecTEO 1COB eKTPOHHBbIE HU(POBHIE 00pa3oBaTeIbHbIE PeCYPChI
K II
Beero OHTPOJIbHBIE PaKTHYeCKHe
padoThI padoThI

IT .P

PEIMET XUMHH. L OJI5 XHMUH B 1 bubmuoteka [{OK https://m.edsoo.ru/ff0d210c
KHU3HM yelloBeka. Tena U BemiecTBa
IT

OFUITHE O METOAAX TOSHAHMA B 1 bubnmuoteka [{OK https://m.edsoo.ru/ff0d227e
XUMHHU
[Tpaktuyeckas padora Ne 1 «IIpaBuna

6 6 ;
PAbOTHE B JTaDOPATOPHH H TPHEMBL 1 Bu6miorexa L{OK https://m.edsoo.ru/ff0d23dc
oOpailieHus ¢ 1abopaTOpHBIM
000py/I0BaHUEMY
4 .C 0

uere BemeCTBaUH CMeCH. TAT0CODRT 1 bu6mmoreka IIOK https://m.edsoo.ru/ff0d26ca
pazzeneHus cMmeceit
[TpakTrueckas padota Ne 2
«Pa3znenenue cmeceli (Ha nmpumepe 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBApEHHOM COJIN)»
ATOMBI U MOJIEKYJIBI 1 bu6nuoreka LIOK https://m.edsoo.ru/ff0d2a6c
X .3

VIMHTHACCIRIE STICMEHTRL. SHAkH 1 Bu6miorexa [[OK https://m.edsoo.ru/ff0d2bes
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB
IIpocThle U CIIOXKHBIE BEIIECTBA bubnuoreka L{OK https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubnuoreka L{OK https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

o -

3aKOH MOCTOSHCTBA COCTaBa BELECTB.
Xumnueckas popmyna. BanreHTHOCTD
aTOMOB XMMHMUYECKHX DJIEMEHTOB

bubnmoreka [{OK https://m.edsoo.ru/ff0d2eae

OTtHOcuTeNbHAs aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca

bubnmoreka [{OK https://m.edsoo.ru/ff0d323c

MaccoBas J0JI XUMHYECKOTI'O
9JICMCHTAa B COCJMHCHHUU

bubnmoreka [{OK https://m.edsoo.ru/ff0d350c

KonuuectBo BemecTBa. Modb.
MousipHasg macca

bubmuoreka [{OK https://m.edsoo.ru/ff0d5230

dusznyeckre 1 XUMUYECKHE SIBICHUS.
XuMuueckas peaKnus

bubmuoteka [{OK https://m.edsoo.ru/ff0d37fa

IIpr3Haku U yciIOBHS IPOTEKAHUS
XAMHYECKHUX PEaKui

bubnuoteka [{OK https://m.edsoo.ru/ff0d3al16

orRrlOrR|IAPRPLPI OR[N ER|[R R

3aK0H COXpaHEHUsI MaCChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

bubnuoteka [{OK https://m.edsoo.ru/ff0d3b88

~N -

Bolunciienys Konu4ecTBa, Macchl
BEILECTBA [10 YPABHEHUAM
XUMUYECKHUX PEaKLun

bubmuoreka [{OK https://m.edsoo.ru/ff0d5708

Knaccugukarus Xxumuueckux
peakuuii (coelMHeHNs, Pa3IOKEHHUS,
3aMelleHus, ooMeHa)

bubmuoreka [{OK https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O6o0IeHue u
cucTeMaTH3alus 3HaHUH

bubmuoreka I{OK https://m.edsoo.ru/ff0d40c4

Konrponsnas padora Nel o teme
«BemecTBa 1 XUMHUYECKUE PEAKIIUID)

bubmuoreka I{OK https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

2
1 BOo3ayxa. Kucnopon — aneMeHT u bubnmoreka [{OK https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
5 Du3nYeCcKre 1 XUMAYECKUE CBOMCTBA
5 KHCJIOPO/Jia (peaKIuu OKUCIICHHUS, bubmuoreka I{OK https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
5 Crioco0bI mostydeHus KHCI0poa B
3 1a00paTOPUU U TPOMBIIUICHHOCTH. bubnuoteka LJOK https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoii 3QPeKT XMMUIECKOI
2
PEAKIIHN, TOHATHE O bu6numoreka IIOK https://m.edsoo.ru/ff0d4790
4 TEPMOXUMHUYECKOM ypaBHEHUH, IK30-
U DHJIOTCPMUYICCKUX PCAKITUSIX
5 TormmBo (HedTh, yroib 1 METaH).
5 3arpsi3HEHUE BO3yXa, CIOCOOBI €T0 bubnuoteka [{OK https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
5 [TpakTuyeckas padora Ne 3 o Teme
6 «Ilonyuyenue u cobupanue bubnuoreka L{OK https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, M3yYCHHE eTO CBOMCTBY
2 B —
OAOPOAL— SICMEHT H HIPOCTOC Bu6miorexa [[OK https://m.edsoo.ru/ff0d4ddo
7 BerecTBo. HaxoxkeHnue B mpupoie
2 O i
VISHHACCIHC 1 XHMITICCKHE CEONCTRA Bu6miorexa [{OK https://m.edsoo.ru/ff0d4ddo
8 Bojopona. [IpumeHenue Bogopoia
2
9 [ToHsITHE O KMCIOTAX M COJSX but6mmorexa IIOK https://m.edsoo.ru/ff0d50d2
3 CrniocoObl noy4eHus BOAOpoJia B bubnuoreka L{OK https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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0 naboparopuu
3 [TpakTrueckas padota Ne 4 o Teme
1 «[Tomyuenue u cobupanue Bo10po/a, bubmuoreka LIOK https://m.edsoo.ru/ff0d4f42
W3yYECHHUE Er0 CBOMCTB»
3 M i 00BE .3
OJPHBIT ODBEM Ta308. JaROH Bu6miorexa LIOK https://m.edsoo.ru/ffod542e
2 ABoraapo
3 Brrunciaenus o6néMa, KOJIMYECTBA
3 BEILECTBA ra3a [0 €ro U3BECTHOMY bubnuoreka LIOK https://m.edsoo.ru/ffod55a0
KOJIMUECTBY BEILIECTBA HJIU 00BEMY
3 Brruucienns 00EMOB Ta30B 10
4 YPaBHEHUIO PEAKLIUHA Ha OCHOBE bu6nuoreka L{OK https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIEHUH ra30B
3 Du3nYECKne 1 XUMUYECKUE CBOMCTBA
bubnuoteka LIOK https://m.edsoo.ru/ff0d587a
5 BOJIBI
3 CocraB ocHoBanwuii. [TonsTie 06
bubnuoteka [{OK https://m.edsoo.ru/ff0d59e2
6 MHAMKATOpax
Bopa kak pacTBopuTENb.
3 HacepimieHHbie 1 HEHACHITIICHHBIE
. = Bubmiotexa LIOK https:/m.edso0.ru/ff0d5b40
7 pactBOpBl. MaccoBas 10J1s BElecTBa
B PacTBOpE
[TpakTrueckast padota Ne 5 o teme
3 «[IpuroToBiieHHE PacTBOPOB C
PHUTOTOBIICHHE pacTBOPOB € Bu6miorexa [JOK https://m.edsoo.ru/fod5eba
8 omnpenenEHHON MaCCOBOM JTOJICH
PacCTBOPEHHOTO BEIIECTBA»
3 KonTponbras padorta N2 o Teme
P P Bu6miorexa [[OK https://m.edsoo.ru/ff0d6342
9 «Kucmnopoxa. Bogopon. Boga»



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
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

Oxcuppl: cocTaB, KiaccupuKarms,
HOMEHKJIaTypa

bubnmoreka [{OK https://m.edsoo.ru/ff0d664e

[EEN

ITony4yeHue u XMUMUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB

bubnmoreka [{OK https://m.edsoo.ru/ff0d664e

OcHoBaHus: cOCTaB, Ki1accupuxarms,
HOMEHKJIAaTypa

bubnmoreka [{OK https://m.edsoo.ru/ff0d67ca

[lonyyeHue u XUMHYECKUE CBOMCTBA
OCHOBaHUH

bubnmuoreka [{OK https://m.edsoo.ru/ff0d67ca

KucnoTsr: COCTaB, KJ'IaCCI/I(i)I/IKaI_II/IH,
HOMCHKIJIaTypa

bubmuoreka L{OK https://m.edsoo.ru/ffOdfee2

a (b Sflw BN D>

[TonydyeHne 1 XuMHYECKHE CBOMCTBA
KHUCJIOT

bubnuoteka LHOK https://m.edsoo.ru/ffOdfee2

N

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI IMOJIYYCHU A, XUMHUYCCKUC
CBOMCTBA

bu6mmoreka IIOK https://m.edsoo.ru/00ad9474

[Tpaktuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 110 TeEME
«OCHOBHBIE KJIaCChl HEOPTraHMYECKHUX
COCTUHEHUIN)

bubnuoteka [{OK https://m.edsoo.ru/00ad9b7c

I'eneTnueckas CBS3b MEKIY KIacCaMHu
HEOPraHUYECKUX COCTMHEHUN

bubnuoteka [{OK https://m.edsoo.ru/00ad9a50

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

bubmuoreka [{OK https://m.edsoo.ru/00ad9ch2

OO Ul (O &~

Konrponsnas padora Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX

bubmuoreka [{OK https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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

coequueHui”

[IepBble NOMBITKU KJIACCU(PUKAIUU

5
1 XAMHYECKHX 3J1€MEHTOB. [loHsATHE O bubnmoreka [{OK https://m.edsoo.ru/00ad9ffa
IPYIIax CXOIHBIX AJIEMEHTOB
[lepuonuueckuii 3aK0H U
[lepuoauueckas cucrema
pron bubnmoreka [{OK https://m.edsoo.ru/00ada52c
XUMHYECKHX 3eMeHTOoB /1. H.
MemneneeBa
5
3 Ileproapl, rpynbl, HOATPYIIIIBI bubnuoreka [{OK https://m.edsoo.ru/00ada52c
5 Ctpoenue atomoB. CocTaB aTOMHBIX
bubmuoteka [{OK https://m.edsoo.ru/00ada342
4 snep. M3oTomsl
5 CtpoeHue JIeKTPOHHBIX 000JI04eK
5 aToMOB 3JieMeHTOB [lepruoanueckoit bu6mmoreka LIOK https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MeHnaeneeBa
XapakTepucTuKa XUMHYECKOTO
5) 3JIEMEHTA 0 €T0 MOJIOKECHUIO B
. bubmuoteka [{OK https://m.edsoo.ru/00adag824
6 ITepuoauueckoit cucreme /. U.
Meneneena
3nauenue [lepuonnyeckoro 3aKkoHa
5 JIsl pa3BUTHS HAYKHA M TIPAKTHKHA. 1.
LD K . pv A bu6mmoreka LIOK https://m.edsoo.ru/00ada96e
7 N. MenneneeB — y4€HbIN, I1€1aror 1
rpakJIaHUH
5 PesepBHbIil ypok. O0001IeHHE U
3 cHCTeMaTH3aIys 3HaHMH / bu6mmoreka IIOK https://m.edsoo.ru/00adb33c

Bcepoccuiickas npoBepouHast paboTa



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c

Konrponsnas padora Ne4 o treme
5 C . X
(- TPOSHHE BTOMA. AHMIHECKad 1 Bu6mmorexa LIOK https://m.edsoo.ru/00adb486
cBs13b» / Beepoccuiickas
IpoBepoYHas paboTa
6 C)
AICKIPOOTPHUATEILHOCTD aTOMOB 1 bubnmoreka [{OK https://m.edsoo.ru/00adaab8
0 XUMHYECKUX 3JIEMEHTOB
6
1 HNonnas xumuyeckas CBsI3b 1 bu6mmoreka LIOK https://m.edsoo.ru/00adac34
6 K
OBAICHTHAA NOJBApHAs xuMucckad 1 bubmuoreka [{OK https://m.edsoo.ru/00adaab8
2 CBSI3b
6 K
OBATICHTHAA HENOBApHad 1 bubmuoreka [{OK https://m.edsoo.ru/00adaab8
3 XUMHUYECKasl CBSI3b
6
4 CTeneHb OKUCTICHUS 1 bu6mmoreka LIOK https://m.edsoo.ru/00adae28
6 o -
KHCITHTEIRHOBOCCTAHOBHTEIbHAIC 1 bu6mmoreka [IOK https://m.edsoo.ru/00adb076
5) peakiuu
6
6 OKHUCITUTENIN U BOCCTAaHOBUTEIH 1 bu6mmoreka [IOK https://m.edsoo.ru/00adb076
PesepBHbIit ypok. O60011€HNE U
6 .
CHOTEMATHIATILT SHAHMH O TEME 1 bubnunorexa L{OK https://m.edsoo.ru/00ad9ch2
7 «Ctpoenue aroma. XuMHUYeCKas
CBSI3b»
6 P i . 0606
CSCPBHRIH YPOi. LOODIUCHHIE 1 1 Bu6miorexa [[OK https://m.edsoo.ru/ff0d61c6
8 CHUCTEMAaTH3aIMsl 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME



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
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne m/m Tema ypoka j1eKTPOHHBIE IU(POBLIE 00pa30BaTeJIbHBIE PECYPChI
yp KoandecTBO yacoB P bp P pecyp
B KoHnTpoJbHbie IIpakTH4eckue
cero
padoThI padoThI

[lepuoanueckuii 3aK0H.

Ilepuonuueckas cucrtema
1 P 1 bubmuoteka [{OK https://m.edsoo.ru/00adb59e

XUMHYECKHX 31eMeHTOoB /1. M.

MenneneeBa

3aKOHOMepHOCTI/I B

M3MCHEHUHU CBOMCTB
2 1 bubmuoteka [{OK https://m.edsoo.ru/00adb6b6
XUMHYECKHX DJIEMECHTOB

MEPBBIX TPEX MEPHOJIOB

Knaccudukanus u
3 HOMEHKJIAaTypa 1 bubnuoreka LIOK https://m.edsoo.ru/00adb7e2
HEOpPraHMYECKUX BEIIECTB

Bunsl xumMnueckoil cBA3U U
4 THIIBI KPUCTATUTHYECKHUX 1 bu6nuoreka LIOK https://m.edsoo.ru/00adbac6
peETOK

KonTponbnas padora Nel no
teme «IloBTOpeHne u

5 yri1yOneHre 3HaHui 1 1
OCHOBHBIX pa3/iesioB Kypca 8
KJIaccay

6 Knaccudukanus XuMuaecKux 1 bu6mmoreka LIOK https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

peakuuii o pa3InyHbIM
IpU3HaAKaM

ITonsiTHE O CKOPOCTH
XUMHUYECKOW PEaKUU.
IIoHsiTHE O TOMOTEHHBIX U
TreTEPOreHHBIX PEAKLMIX

bubnmoreka [{OK https://m.edsoo.ru/00adbe9a

ITonsTHE O XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
BJIUSIIOLIIME HA CKOPOCTh
XUMHYECKOW PEaKuu U
MTOJIOKEHHE XMMHYSCKOT0
paBHOBECHS

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

OKHUCITUTENBHO-
BOCCTAaHOBHUTEIIbHBIC PEAKIIHU

bubnuoteka LJOK https://m.edsoo.ru/00adcade

10

Teopust 2NEKTPOITUTHYECKON
nuccouuanuu. CUunbHbIE U
cJ1a0ble AIEKTPOJIUTHI

bubnuoteka [{OK https://m.edsoo.ru/00adcd68

11

HonHbIe ypaBHEHNs peakiuil

bubnuoteka [{OK https://m.edsoo.ru/00add448

12

XHUMHUYECKHE CBOMCTBA KUCIOT
1 OCHOBAHUM B CBETE
MpeJICTaBICHH 00
ANEKTPOIUTUYECKOMN
JTMCCOIAITAHN

bubmuoreka [{OK https://m.edsoo.ru/00add5d8

13

XMMHYECKHE CBOMCTBA COJIEN
B CBETE MpeACTaBICHUN 00
AIIEKTPOJIUTHYECKON

bubmuoreka [{OK https://m.edsoo.ru/00add8b2



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
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

Jucconruanuu

14

[TonsiTne o runponuse couen

bu6mmoreka LIOK https://m.edsoo.ru/00add9d4

15

0O0001EeHE U
CHCTEMAaTHU3alNs 3HAHUI

bu6mmoreka LIOK https://m.edsoo.ru/00addd12

16

[TpakTuyeckas padora Ne 1.
«Pemenune
9KCTIIEPUMEHTAIBHBIX 337a4)

bu6mmoreka LIOK https://m.edsoo.ru/00addbfa

17

Konrtponsnas padora Ne2 mo
TeMe «DJIEKTPOIUTHYECKAS
nucconuanus. XuMU4eckue
pEaKIMU B pacTBOPax»

bubnuoteka [{OK https://m.edsoo.ru/00addecO

18

OO01as xapakTepuCcTHKa
rajJoreHoB. XMMHUYECKHE
CBOICTBa Ha NMPUMEPE XJIopa

bubnuoteka LJOK https://m.edsoo.ru/00addfe2

19

XmopoBogopoa. ComsiHast
KHCJIO0Ta, XUMHNYECKHEC
CBOMCTBA, ITOJIy4EHHUE,
IpUMEHEeHHe

bubnuoteka [{OK https://m.edsoo.ru/00ade104

20

[TpaxTrueckast padota Ne 2 o
teMe «lloydenue conssHon
KHUCIIOTBI, U3YYEHHE €€
CBOMCTB»

bubnuoteka [JOK https://m.edsoo.ru/00ade348

21

Bbraucienus mo ypaBHEHUSAM
XAMHYECKHUX PEaKIUi, eClu
OJIMH U3 PEareHTOB JaH B
HU30BITKE

bubnuoteka [{OK https://m.edsoo.ru/00ade488



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

22

OO01as xapakTepuCTHKa
as1eMeHTOB V|A-Tpymnibl

bubnmoreka [{OK https://m.edsoo.ru/00ade64a

23

AmtoTponHbie Mo (DUKAIIH
cepbl. Haxoxnenue cepol 1 €€
COEIMHEHUH B IIPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

bubnmoreka [{OK https://m.edsoo.ru/00ade64a

24

CepoBoaopo1, CTpOEHHUE,
(1)I/I3I/IT~I€CKI/IC U XUMHWYCCKHUEC
CBOICTBA

bubnuoteka [JOK https://m.edsoo.ru/00ade802

25

Oxkcuasl cepsl. CepHas

KHCIIOTa, GU3NIECKUE U
XUMHYECKHE CBOMCTBA,

MIPUMEHEHUE

bubnuoteka [{OK https://m.edsoo.ru/00adea28

26

XUMHUYECKUE PEAKIIUH,
JIeXKallKue B OCHOBE
IPOMBIIIIEHHOTO CII0c00a
MIOJIy4EHUS] CEPHOW KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKPY’KaIOILEeH Cpebl
COCIMHEHUSAMU CEPBI

bubnuoteka [{OK https://m.edsoo.ru/00adec8a

27

Briuucienune MaccoBOr 10U
BBIX0/1a TPOJIYKTA PEaKLUU

bubnuoteka [{OK https://m.edsoo.ru/00adec8a

28

OO61mas xapakTepucTHKa
aneMeHToB VA-rpynimsl. A30T,
pacIpocTpaHEeHHE B IPUPO/IE,
¢u3nueckre 1 XUMHUYECKHE

bubnuoteka [{OK https://m.edsoo.ru/00adeea6



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

CBOMCTBA

29

AmMMuak, ero pusndeckue u
XHUMHUYECKHE CBOMCTBA,
MOJIYYeHHUE U PUMEHEHHE

bubnmoreka [{OK https://m.edsoo.ru/00adf004

30

[TpakTrueckas padora Ne 3 mo
teMe «llonyyenue ammuaka,
W3yYECHHUE ETO CBOMCTB»

bu6mmoreka LIOK https://m.edsoo.ru/00adf180

31

A3OoTHas KHCI0Ta, €&
bu3HYecKrue 1 XUMHUIECCKUE
CBOMCTBA

bubnmuoreka [{OK https://m.edsoo.ru/00adf306

32

Hcnonb3oBaHne HUTPATOB U
COJIE aMMOHUS B KAYECTBE
MUHEPATBHBIX YIOOPEHHIA.
XUMHUYECKOE 3arpsi3HEHNE
OKPYKaIOIE Cpebl
COEIMHEHUSIMU a30Ta

bubmuoreka [{OK https://m.edsoo.ru/00adf518

33

docdop. Oxeun hochopa (V)
u ¢pocdopHas KUCIoTa,
q)HSI/I‘IGCKI/IC U XUMHWYECKHUE
CBOMCTBA, IIOJIy4CHHUE

bubnuoteka [JOK https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue Gocdatos B
Ka4eCTBE MHHEPATBHBIX
ynoOpeHuii. 3arpsi3HeHHe
NpUPOIHOI cpeabl hocharamu

bubmuoteka [{OK https://m.edsoo.ru/00adfc20

35

VYrnepon, pacnpocTpaHEHUE B
npupoje, Gpu3ndecKue u

bubmuoteka [{OK https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

XUMHUYECKHE CBOUCTBA

36

Oxcuipl yraepona, ux
bu3HYECKUE U XUMUIECKHE
CBOMCTBA. DKOJIOTUYECKHUE
poOJIEMBbI, CBSI3aHHbBIE C
okcuioM yriepoaa (1V)

bubnmoreka [{OK https://m.edsoo.ru/00adfebe

37

VYroapHag KUciioTa U €€ coJin

bubnmoreka [{OK https://m.edsoo.ru/00ae006c

38

[TpakTiueckas pabota Ne 4 o
teme "llonyuenue
YTJIEKHUCIIOTO rasa.
KauecTBennas peakuus Ha
KapOoHaT-roH"

bubmuoreka [{OK https://m.edsoo.ru/00ae027e

39

[TepBoHavanbHbIe MOHATHS 00
OpraHWYECKHUX BEIECTBAX KaK
0 COeIMHEHUSX yriepoaa

bubnuoteka [{OK https://m.edsoo.ru/00ae054e

40

erMHI/Iﬁ H €0 COCINHCHUA

bubmuoreka [{OK https://m.edsoo.ru/00ae080a

41

[TpaxTiueckast padora Ne 5.
Pemenue
AKCIIEPUMEHTAIIbHBIX 33/1a4 10
TeMme «Baxknaeume
HEMETAJIJIBI M UX COCAUHEHUSY

bubmuoreka [{OK https://m.edsoo.ru/00ae0bf2

42

Konrponsnas padora Ne3 o
TeMe «BaxHenmue
HEMETAIUIBI U UX COCTUHEHUS

bubmuoreka I{OK https://m.edsoo.ru/00ae0el18

43

OO61mas xapakTepucTHKa
XUMHUYECKHX DJIEMEHTOB —

bubmuoreka [{OK https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MeTaluIoB. MeTraminueckas
CBS3b U METaJIn4YecKas
KpUCTAJUTMYECKas peméTka.
duznyeckre CBOMCTBA
METAJI0B

44

XUMHYECKHE CBOMCTBA
METAJIIO0B.
DJIEKTPOXUMHUYECKUH Psif
HaIpsHKEHUH METaIOB

bubmuoreka [{OK https://m.edsoo.ru/00ae1156

45

OO6mme cnocoObl MOTyYeHHS
MeTaiioB. CIijiaBbl.
BeruncneHust mo ypaBHEHUSIM
XMMHYECKUX PEaKIHid, eCITH
OJIMH M3 PEarceHTOB COJCPIKUT
puMecu

bubmuoreka [{OK https://m.edsoo.ru/00ae1156

46

ITonsTHE 0 KOppO3UU
METaJUIOB

bubmuoteka [{OK https://m.edsoo.ru/00ae1278

47

[IlenouHble METATIIIBI

bubnuoteka [{OK https://m.edsoo.ru/00ael4b2

48

OKCI/II[I)I N TUAPOKCU LI
HaTpuA U KaJiud

bubnuoteka [{OK https://m.edsoo.ru/00ael4b2

49

[Ienouno3eMeIbHBIE METAIIBI
— KaJIbLIUUA ¥ MarHui

bubmuoteka [{OK https://m.edsoo.ru/00ael15e8

50

Baxueiinme coequHeHUA
KaJIbLUS

bubmuoreka I{OK https://m.edsoo.ru/00ael15e8

51

0O0001eHne n
cUCTEMATH3aLUs 3HAHUH



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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

52

JKEcTtkoCcTh BOIBI M CIIOCOOBI
€€ yCTpaHEeHHUs

bubnmoreka [{OK https://m.edsoo.ru/00ae1886

53

[Tpaktuyeckas padora Ne 6 o
teme "XKEcTKkocTh BOJBI U
METO/Ibl €€ ycTpaHeHus "

bubnmoreka [{OK https://m.edsoo.ru/00aelae8

54

AmoMuHUNR

bu6mmoreka LIOK https://m.edsoo.ru/00aelc64

55

AmdoTepHbIe CBOMCTBA
OKCHJIa ¥ THIPOKCHIA

bubmuoreka [{OK https://m.edsoo.ru/00aelc64

56

Kemeso

bubnuoteka [JOK https://m.edsoo.ru/00ae1d86

57

OKCI/IZIBI, THAPOKCUABI U COJIN
xenesa (1) u xemnesa (1)

bubnuoteka L{OK https://m.edsoo.ru/00ae35e6

58

O06o061IEHNE U
CHCTEMAaTU3aLMsA 3HAHUI

59

[TpakTuueckast pabota Ne 7.
Pemienue
AKCIEPUMEHTAJIBHBIX 3a1a4 110
TeMme «BakHelIne MeTallibl U
HUX COCIMHCHUSI

bubmuoteka [{OK https://m.edsoo.ru/00ae3de8

60

Brruncnenus no ypaBHEHUAM
XUMHUYECKHUX PEAKLMH, ECIIN
OJIMH U3 PEareHTOB JIaH B
M30BITKE WU COJAEPKUT
npumecu. Berancienns
MacCOBOH JIOJIM BBIXOJa
MIPOJIYKTa PEAKIINH

bubnuoteka [{OK https://m.edsoo.ru/00ae1750

61

0O000meHne n



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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

cUCTeMaTH3alus 3HaHUI

Kontponbnas pabora Ne4 mo

62 TeMe «BajkHel1ue MeTaniabl 1 1
UX COEIUHEHUS»
BemectBa 1 MaTepuaisl B

63 [IOBCEIHEBHON XKU3HUA 1 bu6mmoreka LIOK https://m.edsoo.ru/00ae3f50
yeJIoBeKa
X

64 I/IMI/ILIGCKOGUBanHSHCHI/IC 1 bu6mmoreka LIOK https://m.edsoo.ru/00ae4270
OKpY’KaroIIen cpeibl
P

65 OJ1b XTIMUH B POUICHHHT 1 bubmuoteka I{OK https://m.edsoo.ru/00ae4270
9KOJIOTHYECKHX POOJIeM
PesepBubliil ypok. O60611eHIE

66 N 1 bubmuoreka I{OK https://m.edsoo.ru/00ae0d0a
1 cucreMarunl3anus 3HaHUU
PesepBubliil ypok. O60611eHIE

67 . 1 bu6mmoteka [IOK https://m.edsoo.ru/00adb33c
n cucreMarunl3anus 3HaHUU
PesepBHblit ypok. O600111eHNE

68 . 1 bubmuoteka [{OK https://m.edsoo.ru/00ad9ch2
Y CHCTEMATH3allMsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB 68 .

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




HHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble mpeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa3oBat
NpoBepsieMoro
OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 [To teme: «IlepBoHaUaTbHBIE XUMHUUECKHUE TOHITHSI
PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSTHI: aTOM, MOJICKYJa, X
BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOMIHOPOHAS),
aTOMHAasT W MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISs
11 XMMHUYECKOI'0 JIEMEHTA B COEAMHEHUH, MOJIAPHBIA 00bEM, XMMHUECKas pear
peaKiuy COCAMHCHUS, PEAKIMU pPa3JOKEHUS, PEAKIHMH 3aMCeIICHUS,
SHJOTEPMUUYECKHUE PEAKIMH, TEIJIOBOM 3(PPEKT peakiuu, pacTBOp, MaCCOBA
KOHIICHTpAIIUsI) B PaCTBOPE
12 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX IMOHSATUI U MPUMEHS
' BEIIECTB U UX MpeBpalleHui
13 HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJISI COCTaBJICHHS (DOPMYIT Bele
' peakiuii
14 PacKphIBaTh CMBICI 3aKOHOB COXPAHEHHUS MACChl BEIIECTB, IMOCTOSHCTBA CO
' yUEHHs, 3aKOHa ABOTapo
1.5 OTIPEETISATH BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OMHAPHBIX COSTMHEHHSIX
16 KJIACCU(HUIIUPOBATHh XUMHYECKHE peakinu (10 YUCIY M COCTaBY yUYacCTBYF
' TernoBoMy 3P deKTy)
1.7 BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJIIPHYIO MacChl BEIIECTB
1.8 BBIYUCIISITH MACCOBYIO JIOJIO0 XUMUYECKOTO AJIeMeHTa 0 (popmylie CoeTMHEH]
19 BBIYHCTISITH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 MPUMEHSITh C€CTECTBEHHOHAYYHBIE METOJbI TO3HAHHWS — HAOIIOJCHHE,
' AKCTIEPUMEHT (PEaTbHBIA U MBICIICHHBIN )
2 ITo Teme: «BaxkHeiiue mpeCTaBUTETN HEOPTAHUIECKUX BEIIECTBY
2.1 PacKphIBaTh CMBICT OCHOBHBIX XUMUYECKUX MMOHATHI: OKCH, KUCIIOTA, OCHOI
2.2 OTIpEACTISATH MPUHAJICKHOCTD BEUIECTB K ONPEACIEHHOMY KJIACCy COSIMHEH]




2.3

KJ1acCU(UIUPOBATH HEOPTAaHUYECKUE BEIIECTBA

2.4

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3)

ONMCaHUE NIPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOLIUX XUMHUT

2.5

IIPpOrHO3UpPOBAThb CBOMCTBaA BC€IICCTB B 3aBUCHMOCTH OT HX KadC€CTBCI
IIPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

clIleIoBaTh MpaBUaM II0Jb30BaHUS XUMHYECKON IOCYAOH U JabOpaTopH
IpaBwiaM OOpallleHUs] C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLUSAMU II
XMMHAYECKHX OIBITOB IO IMOJYYCHHIO U COOMpaHMIO ra3000pa3HBbIX BelIe
MPUTOTOBJIEHUIO PACTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEd PAaCTBOPEHE
IIPOBOJAUTh XUMUYECKUE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB III
WHAUKATOPOB (JTaKMYC, (heHOoNIPTaTICHH, METUIIOPAHXK U JPYTHE)

2.7

IIpOBOAUTDH paC‘{éTH 110 YPABHCHUTIO XHUMHYECKOM pe€aKuuu

ITo Teme: ((HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH U HepI/IOI[I/I‘ICCKaH CHUCTCMa XUMHNUYCCKUX
CTpOGHI/Ie aTOMOB. XMMHYECKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIIBHEIC

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX MOHSATHI: AP0 aToMa, DJIEKT
opOuTanab, paguyc aromMa, XHMHUYECKass CBs3b, TMOJSPHAS M HEIC

QJICKTPOOTPUIATCIIbHOCTh, HOHHAA CBA3b, MOH, KATHUOH, AHWOH, CTCIICHDb OKMH(

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTL XUMHNYCCKHEC DJICMCHTBI

3.3

OINMCHIBATh M XapakTepu3oBarh TaOmmuayro (opmy I[lepuoanmyeckoit cuc
pasnuyarh MOHSTUS «TJaBHas moArpymnna (Arpynmna)» U «11obo4Hasi MOAT]
«00JIBLIINEY TIEPUO/IbI

3.4

packpeiBaTh cMmbica [lepuonnueckoro 3akonHa J[.MI. MenneneeBa:
MEPUOJNYECKON 3aBUCUMOCTH CBOWCTB XMUMHUYECKUX DJIEMEHTOB OT HX |
cucreMe

3.5

COOTHOCHUTh 00O03HAaueHMs, KOTOopble uMeroTcs B Tabmuue «llepuonn
anemeHToB J[.11. MeHieneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHMUS &
(cocTaB U 3apa[ s/ipa, 00IIee YUCIIO TEKTPOHOB U PACTIPENICIIEHUE UX T10 JJI¢

3.6

OMPCACIIITH CTCIICHDb OKUCJICHUA DJICMCHTOB B 6I/IHapHLIX COCOAUMHCHUAX

3.7

OIPCACIIATL BU XUMHYECKOH CBSI3H (KOBaJ'IeHTHafl u I/IOHHaSI) B HCOPTraHN4YCC

9 KUIIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOI 00pa3o0.
OCHOBHOI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BelecTBO 1 XUMUYECKask PEAKIIUS




pPacKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKHUX TOHATHUH: pacTBOp, 3
ANEKTPOIIUTHYECKAs TUCCOLMAINS, PEaKIMd HOHHOIO OOMEHa, KaTajus3:
oOparuMble M HEOOpaTUMbIe PEAKINH, OKUCIUTEIbHOBOCCTAHOBUTE]

11 BOCCTQHOBUTEINIb, OKMCJIEHHE M BOCCTAHOBJEHHE, aJUIOTPONHUA, aMdc
(kKoBaJIeHTHAasi, MOHHAsI, METAJUINYECKAasA), KPUCTAIIIMUECKasl PEHIETKa, C
peakuun
12 WJUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHYECKHX IOHSATHH M
' OIMCAaHUU BEUIECTB U UX MPEBPALLEHUN

13 COCTaBJIATh YPABHEHUS JJIEKTPOJIMTUYECKOM IHUCCOLMALMUA KHUCIOT, L
' COKpaIllEHHbIE YPABHEHUS peaKkI1il HOHHOro 0OMeHa

14 pacKpblBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI
' 5JIEKTPOHHOTrO Oaanca STHX peaKiuii

1.5 IIPOBOJUTH PACUEThI 10 YPAaBHEHUIO XUMHUUYECKOM peakuu

2 ITo remam: «Hemerasuibl 1 UX coequHEHMs» U «MeTallibl ¥ UX COEINHEH]
XapaKTepu30BaTh (ONHMCHIBATH) OOLIME M CHeNU(UISCKHEe XUMHUECKUE

2.1 BELIECTB, MOATBEPKAasi ONKUCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX
XUMHYECKUX PEAKIUI

99 COCTaBJIATh YPABHEHMsI PEAKUUM, MOATBEP)KIAIOLIMX CYLIECTBOBAHUE

' BELIECTBAMM Pa3JINYHbIX KJIACCOB
93 [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHI
' XUMHYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUIX
ClleZIoBaTh MpPaBUJIaM IOJIb30BAHUS XMMHUYECKOH MOCynoi u jabopatop
24 IpaBUIaM OOpallleHHs! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMH I
' XUMHUYECKHX OMBITOB 10 MOJYYEHHUIO M COOMpPAaHHUIO ra3000pa3HbIX Bell
rasza)
MIPOBOANTH PEAKIMH, MOATBEPHAAIOIINE KAaueCTBEHHBIM COCTaB pasiy

25 ONBITHBIM NMYTEM XJIOpUA-, OpOMuUI, HOAUA, KapOoHaT, (ocdaT, CHIUK

' KaTHOHbl aMMOHMS, HOHBl HU3YYEHHBIX METAJJIOB, MPHUCYTCTBYIO
HEOpPraHMYECKUX BEIIECTB

3 Ilo Teme: «Xumust 1 OKpyXkaromiasi cpea»

3.1 pacKpbIBaTh CMBICII OCHOBHBIX xuMHuueckux nouatuil: [1/IK BemecTBa; Kc
IIPUMEHTh OCHOBHBIE OIEPALUU MBICIUTEIBHON JEATENBHOCTH — ¢

3.9 0000111eHHEe, CUCTEMATU3aLUIO, BBISIBIEHHUE MPUYUHHO-CIECICTBEHHBIX CI

BEILIECTB U XMMHUYECKUX PEAKIINil; €CTECTBEHHOHAYYHbIE METObI MTO3HAE
MOJIETTUPOBaHUE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIH )




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

HepBOHaanBHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmet xumuu. Posib XUMHUU B )KM3HU Y€JIOBEKA. XMMUA B CUCTEME HayK. Tesa u Be
BEILIECTB. ATrperaTHOE COCTOSIHHE BEIIECTB

1.2

[TonsTre o MeTogax mo3HaHus B XuMuu. Uncteie BemecTBa U cMecu. CriocoOsI pas3ze

13

ATOMEI 1 MOJICKYIJIBI. Xumudaeckue 3eMeHThl. CUMBOJIBI XUMHYECKHUX DJIEMEHTOB. |
ATOMHO'MOJ’ICKYJ'IHPHOG YUYCHUC

14

Xumuueckas (¢opmyia. BaleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH TI
OtHocuTenbHast aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJIsipHas Macca. MaccoBas |

COCINHCHNU

1.5

KommuectBo BemiecTBa. MoJlb. MOHﬂpHaH Macca. B3zauMocBs3b KOJIN4YCCTBa, MacCChbl
BemiecTBa. PacuéTel mo (bopMynaM XUMHNYCCKHUX COCI[I/IHeHI/Iﬁ

1.6

du3nyeckre U XUMHYECKUE SBICHUSA. XUMHUYECKas peakuusa nu eé IMPU3HAKH. 3aKo:

Xumnueckue ypasHeHus. Kiaccudukanms XMMUYeCKUX peakiuii (COeTMHEHHS, Pa3ii

1.7

XUMHUECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYIOM, C IpaBUIIaMu pado
oOpamieHuss ¢ Ja0OpaTOpHBIM O0OpPYJOBaHHWEM, W3y4ye€HHE U omnucanue Gu
HEOPraHMYECKUX BEIIeCTB, HabMoeHNe Pu3ndecKuX (TUIaBleHUe BOCKA, TasHUE JIb]T
KUIIEHHWEe W KOHJEHCAIUs BOJbl) U XUMHUYECKHX (TOPEHHE CBEYM, IPOKAI
B3aMMOJICHICTBIE MeNa C KHUCIOTOM) SIBJIEHHWI, HAOMIOJeHHEe U OMHCAHHUE TPHU3H:
peakiuii (pa3nokeHue caxapa, B3aUMOJICHCTBUE CEPHON KHCIOTHI C XJIOPHUIIOM O:
meau(ll) mpu HarpeBanuu, B3auMojeicTBHe xene3a ¢ pactBopoM coiu meau(ll), u
cMeceif (C TOMOIIIbI0 MarHuTa, PUILTPOBAHNE, BBIMTAPUBAHUE, TUCTHILISIUS, XPOMAT
MOBapeHHON CONM, HAONIOJICHWE W ONHCAHWE pPEe3YNbTaTOB MPOBEICHUS OIIbI]
COXpaHEHHsI MacChl, CO3IaHHe MOJIeIel MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxuerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB

2.1

Bosngyx — cmech razo. CocraB Bo3ayxa. Kucinopox — 31€MEHT M IPOCTOE BEILECT
npupoje, Gpusnueckne U XuMHUECKue cBoWcTBa (peakiuu ropenus). Oxcuasl. [Ipu
MOJTyYeHUs KHUCIIopoaa B JabopaTOpuM M IMPOMBIIUIEHHOCTH. KpyroBopoT Kuc
AJUTOTPONHAS MOTU(PHUKAIMS KUCIOPOAA

2.2

TemoBoit >PPeKT XUMHUECKON peakluu, TePMOXHMUYECKHUE YpaBHEHHUS, IK30-

TomnuBo: yronb u MeTaH. 3arpsi3HeHUE BO3/yXa, YCUJIEHHE TapHUKOBOTO 3P deKTa, p




2.3

Bomopon — amemeHT W mipocToe BeriecTBo. HaxoxkaeHne Boopoaa B MpHUPOE, (PU3HT
MIPUMEHEHHE, CITOCOOBI OTydeHus. KUCI0ThI 1 comnu

2.4

Mousipablii 00BEM ra3oB. Pacu€rhl 10 XMMUYECKUM ypaBHEHUSAM

2.5

®dusunyeckue cBoWcTBa BOJbl. Boja kak pactBoputenb. PactBopbl. HacwllieHHbIE
PactBopuMocTh BemiecTB B Boje. MaccoBasi 107151 BEIIECTBA B pacTBOpPE. XUMHYECK]
Ponbs pacTBOopoB B mpupose M B KH3HU YelioBeka. KpyroBopoT BOJABI B MPHUPOJIE.
OxpaHa ¥ 0YMCTKA TPUPOTHBIX BOJ

2.6

Knaccudukanus nHeoprannmueckux coeaunennid. Oxcuapl. Knaccudukamnus okcumoB
KHUCJIOTHBIE, aM(poTepHbIe) 1 HeconeoOpasytomue. Homenknarypa okcunos. ®Ousny
okcu0B. [lomydyeHne okcuios

2.7

OcHoBaHU4. KHaCCI/I(I)I/IKaI_II/IH OCHOBaHMH: IIEIOUH H HCPACTBOPUMBIC OCHOBAHH
dusnyeckre ¥ XMMHUIECKHE CBOMCTBA OCHOBAaHMH. HonyquI/Ie OCHOBaHUH

2.8

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. Ousudeckue U XUMH
aktuBHOocTH MeTtasuioB H.H. bekerosa. [lonyyenue kucior

2.9

Comu. Homenknatypa cosieid. @uznueckue 1 XUMUIECKHe cBoicTBa cosieid. [lomyuen

2.10

I'eneTnyeckas cBs3b MCKAY KJIaCCaMU HCOPTaHUYCCKUX COCJIMHEHU I

2.11

XUMHUECKUH OKCIIEPHUMEHT: KadeCTBEHHOE OIpENeIeHue COACPKAHUS KHCIOP
coOupaHue, pacro3HaBaHNe U U3yYCHHUE CBOWCTB KUCIOPO/1a, HAOIIOIEHUE B3aMO/Ie
Y YCJIOBUS BOSHUKHOBEHHSI U TIPEKPAIEHUs TOPEeHuUs (TI0XKapa), 03HAKOMIICHHE C 00p:
CBOMCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHME M H3YYEHHE CBONCTB BOJOPO/
Bojopoaa ¢ okcuaoM meau(ll) (Bo3MOXKHO HCIONB30BaHHME BUICOMATEPHAIIOB), H:
KOJMYECTBOM 1 MOJb, HCCIIEeOBaHHE OCOOEHHOCTEH pAacTBOPEHHS BELIECTB C
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHON MacCOBOM JOJIEW PaCTBOPEHHOTO BEIIIE
MeTajjIaMH (HaTpUeM U KalblieM) (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB), (
U 1iesouel ¢ MOMOIIbI0 MHAMKATOPOB, HCCIEI0BaHHE OOpa3loB HEOPraHWYECKUX
HaOJI0ICHNE H3MEHEHUS! OKPACKH MHMKATOPOB B PACTBOPAX KUCIIOT U MIEIIOUECH, U3y
menu(ll) ¢ pacTBOpoM CepHOM KHCJIOTHI, KHCJIOT C MeTa/UlaMH, pPEaKIUul
HEPAaCTBOPHMBIX OCHOBaHHH, BBITECHEHHE OJHOTO MeTalla JPYTUM U3

OKCIICPUMCHTAJIBHBIX 3aJia4d 110 TEME «BaxHeHIme Ki1accel HCOPTaHNYCCKUX COCONHC

[Tepuonnueckuii 3akoH u [lepuonnueckas cucreMa xumudeckux aimemenTon .M. Me
Xumuueckas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

3.1

[lepBbie MONBITKH KiIaccU(PUKAIIMA XUMUYECKHUX JIeMeHTOB. [IoHATHE 0 rpymnmax cxc
IIeJI0YHO3EMENbHBIE METAJIIbl, TaJOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00

TUIPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XuMU4IeCcKux 3yemMeHToB J[.M. MeH
JUTMHHOTIepUoaHas (Gopmbl [leproanyeckoil CHUCTEMBl XMMHYECKHX SJIEMEHTOB [l
rpynnbl. QU3AYECKUNA CMBICIT ITOPSAAKOBOTO HOMEpPA, HOMEPOB IEPHUOJIA U TPYIIIBI dJIE




3.3

Crpoenne atomoB. CoctaB aToMHbIX snep. M3orombl. DnekTpoHbl. CTpoeHue 37
nepBbix 20 xumMuueckux sneMeHToB llepuoamyeckoi cucremsl .M. Menneneena.
3JIEMEHTa Mo ero nonoxxeHuto B [lepuoaunueckoil cucteme .M. Mennaeneena

3.4

3aKOHOMEPHOCTH HU3MEHEHHUsl pajuyca aTOMOB XHUMHYECKHMX 3JIEMEHTOB, METAJL
CBOMCTB MO rpymnmnaMm u nepuoaam. 3Hadenue llepuoauyeckoro 3akona u I[lepuons
9JIEMEHTOB JUIS Pa3BUTHUS HayKu U npakTtuku. /(.M. Mennenees — yd€HbIN U rpaxaaH}

3.5

Xumuyeckass cBsizb. KoBajeHTHas (moJisipHass M HEMOJIAPHAs) CBSI3b. JIEKTPO(
aneMeHTOB. MloHHas CBS3b

3.6

Crenenn oxucnenus. OKHCIUTEILHOBOCCTAHOBUTENIbHBIE peakiuu. [lporeccsl o

OKHUCIINTEIIN U BOCCTAHOBUTEIN

3.7

XUMHYECKUM OKCIICPUMCHT: N3YUCHHUC 06pa3u0B BCIICCTB MCTAJIZIOB U HEMCTAJJIOB
OUHKa C pacTBOpaMHU KHCJIOT H menoqeﬁ, MMPOBEACHUEC OIBITOB, HUJIJIFOCTPUPYIOI
BOCCTaAaHOBUTCIBbHBIX peaKHI/Iﬁ (ropeHHe, PCaKIU pa3IOKCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kox

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

BemiectBo n xumunueckas peakuus. [lopropenue

11

[lepuonuueckuii 3akoH. [lepuoguueckas cucrema Xxumuyeckux snemeHtoB (.M. M
3aKOHOMEPHOCTU B M3MEHEHUM CBOMCTB XMUMHMUYECKHX 3JIEMEHTOB IMEPBBIX TPEX IIE
COEMHEHUI B COOTBETCTBUU C IOJIOKEHUEM 3JIEMEHTOB B [lepronnueckon cucreme

1.2

CtpoeHue BelecTBa: BUIbl XMMUYECKOM CBSA3H. THUIBI KPUCTAIIIMYECKUX PEIIETOK, 3
OT TUIA KPUCTAIUINYECKON pemIETKN U BUJa XUMUYeckol cBs3u. Knaccudukanus u 1
BelIecTB (MEXIyHapOIHAas U TPUBUAJIbHASA). XMUMUYECKHE CBOMCTBA BEIIECTB, OTHOC

HCOPTaHNYCCKUX COGI{I/IHCHI/Iﬁ, FCHCTUYCCKAsA CBA3b HCOPraHMYCCKUX BCIICCTB

1.3

KHaCCH(bHKaHHH XUMHNYCCKUX peaKuHﬁ IO Pa3JIMYHBbIM MPU3HAKAM (HO YUCITY U COC
BCIICCTB, 110 TCIIJIOBOMY B(I)(beKTy, 110 U3MEHEHHIO CTETICHEH OKHCIIEHHUS XUMHYECKH
o y4acCTuro KaTam/BaTopa). OK30- U SHAOTCPMHUYCCKUC PCAKIHUU, TECPMOXUMHUY
CKOPOCTH XUMHYECKOMN pCaKknun

1.4

[TonsiTue 00 OOpaTHMBIX M HEOOpPATUMBIX XUMHYECKHX peakuusx. [lonstue o
peakiusix. [lonstue o xumMuyeckoMm paBHOBecHH. DaKTOpbI, BIUSIOMIME HA CKOf

MOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHU S

1.5

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIC PEAKIIUH, DJICKTPOHHBIN OalaHC OKHCIUTEIbHC
CocraBiicHHE YPaBHEHUIN OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN C HCIIOJIB3C
OalaHca

1.6

Teopust 3JIEKTPONTUTUYECKON TUCCOLUMAIMU. IDJIEKTPOIUTHI M HEIIEKTPOJIUTHI. [k




JUCCOLIMAIIMU BEIIECTB C Pa3IMYHBIMHU BHJIAMU XUMHUYECKOH cBs3u. CTEneHb JHCK
ANEeKTponuThl. Peakuumu HOHHOrO oOMeHa. YCIOBUS MPOTEKAaHUS peakiuil I
COKpalIEHHbIE MOHHBIE YpaBHEHHs peakuuil. CBOHCTBA KHUCJIOT, OCHOBAaHUI M COJ
ANEKTPONUTHYECKOM qucconuanuu. KauecTBeHHble peakiiuu Ha HOHBL. [loHsaTue o ry,

1.7

XUMHYECKUH SKCIEPUMEHT: O3HAKOMIJICHHE C MOJAETSIMH KPHCTAUTUYECKUX PEHIET(
METaJUIOB M HEMETAJUIOB (TpaduTa MW anMasa), CIOKHBIX BEIIECTB (XJIOPUAA HATPUS
CKOPOCTH XHMHYECKOH pEakIuu OT BO3ACHCTBUS DPA3TUYHBIX (PAKTOPOB; HCCIIE
pacTBOpPOB BELIECTB, IIpollecca JUCCOLUALMU KHCIOT, INeJoue u  coueit
BUJICOMATEPHUAIIOB); MPOBEIECHUE OIBITOB, WLIIOCTPUPYIOIIUX MPU3HAKU IPOTEKak
(oOpa3oBaHue ocajka, BeIICIEHHE Ta3a, 00pa3oBaHUE BOJIBI); OIBITOB, UILTIOCTPUPYH
BOCCTAHOBUTENIBHBIX PEAaKUUN (TOpeHHe, peaKkiMH pa3ioKeHUs, COSAMHEHHS); pa

B€IICCTB C IOMOIIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCIICHUEC SKCIICPHUMCHTAJIbHI

Hewmerannsl 1 uX cCOeIUHEHUS

2.1

OO61as xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
U (uU3MUECKHEe CBOWMCTBAa TMPOCTBIX BEHIECTB — TaJOTEHOB. XHMHUYECKHE Cl
(B3auMojielicTBUE € MeETaulaM{, HEMeTalaMu, Iienoudamu). XisopoBopopon. C
CBOICTBa, MOJIy4eHUE, NpUMEHEHHE. [lelicTBue XJjopa W XJOPOBOJOPOAA HA OpI
XJIOpUJbI MU UX HAXOXICHUC B IPUPOJLC

2.2

Ob6mas xapakrepuctuka 31meMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOCHHS al
okucinenus. CrtpoeHue U (QU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIO]
MoauduKaMy KUCIOpoAa U cepbl. XHUMHUECKHE CBOHCTBa cepbl. CepoBoIop«
XUMHUYECKHE CBOMCTBA. OKCUIBI CEphl KaK MPEICTAaBUTENN KHUCIOTHBIX OKCHIOB. C
XMMHUYECKHe CBoWcTBa (0OIIMe Kak IMpeICTaBUTENs Kiacca KUCIOT U crenuduy
Jekaliye B OCHOBE MPOMBIIUIEHHOIO CIoco0a MoaydeHus: cepHOU KUCIOThI. [lpume
KadecTBEHHasl peakius Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ COeqUHEHUH B IPH]
OKpY’Karollel cpelibl COeAMHEHUSIMH Ccepbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE BO3.TY
IPEIOTBPALICHHS

2.3

OOmast xapakrepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHs at
OKHMCIIEHHs. A30T, pacHpOCTpaHEHHE B MpHUpoJe, (U3UUYECKHE U XUMHUYECKHE CI
npupojse. AMMHUaK, €ro (U3NYEeCKue W XUMHUYECKHE CBOWCTBA, MOJY4YEHHE M TIpE
¢u3nyeckrue U XUMUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHast peakins Ha MOH
e€ nostyueHue, pu3NYeCKre U XUMHUYECKHEe CBOMCTBA (00IIMe KaK MPeCTaBUTEINS K2
Hcnonb30BaHuEe HUTPATOB U COJIE aMMOHHS B KayecTBE MUHEPAIbHBIX YA0OpEH
OKpYXKaroIlel cpeibl COEAMHEHNUAMHU a30Ta (KMCIOTHBIE 10XK/IU, 3arPA3HEHUE BO3TYX;

2.4

®ochop, amnorponnsle Mogudpukanuu docdopa, GUNUECKHE U XUMUYECKUE CBX
dochopHas kucnora, puUMUEeCKHe M XMUMHUYECKHE CBOICTBa, mojydeHue. Mcmonp:
MUHEPATBHBIX YA0OpEeHU

2.5

OO6mast xapakTepuctuka 3ieMeHToB |VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS al




OKHUCJICHUS. YTIEepoJ, ajuIoTpONHble MOAU(UKAINK, PACIpOCTpAHEHHE B TMPHUPOJ
cBoricTtBa. Ancopoums. Kpyrosopor yriepoma B mpupone. OKCHAbl yriieponaa, W
CBOICTBa, JIECTBUE HA >KUBBIC OPTraHU3MBbI, TOJYYEHHE U MPUMEHEHHE. DKOJIOTHY!
okcunom yriaepoaa(lV); rumoresa riao0aapHOTO MOTETUICHHS KJIMMAaTa; MapHUKOBBIY
e€ conu, ux (puznuecKue U XMMHUYECKHE CBOMCTBA, MoJdyyeHne u npuMeHeHne. Kauec
noHbl. Vcnonb3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEJIbCKC

2.6

[lepBoHavasbHbIE TOHATUS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCAUHEHUSAX YT
aleTUIEH, 3TaHOJI, TJIMLUEPHUH, YKCYCHasl KUCI0Ta). MIX cocTaB U XMMHUYECKOE CTPOE
BAKHBIX BEIIECTBAX: >KUpaxX, OeyKax, yriaeBoJaxX — M HMX POJM B >KU3HU YEJIOR

OpTraHU4YCCKUX U HCOPIraHNMICCKUX COC[[I/IHGHI/Iﬁ

2.7

KpemHnii, ero ¢pusznueckre 1 XUMHUECKHE CBOMCTBA, MOJydeHne U npuMenenue. Co
O6mue npexacrapneHus: 06 okcune kpemuusa(lV) u kpemuueBoil kucnore. Cuimkai
MEAMIIMHE, MPOMBIIIJICHHOCTH. BaxkHeilne CTpOUTeNbHbIE MaTepHallbl: Kepam
xene300eToH. [IpobieMbl 6€30MacHOr0 UCTIOIB30BAHUS CTPOUTEIBLHBIX MATEPUAIIOB 1

2.8

XUMHUYECKUH OSKCIIEPUMEHT: HW3ydeHHe OOpa3lOoB HEOPraHWMYECKHX BEIIECTB,
NPOBE/ICHUE KAa4eCTBEHHBIX pPEAKUMH Ha XJIOPHA-MOHBI M HAOIIOJCHUE NPU3HA
oTpakaromue (U3NYeCKHe M XUMHUYECKHE CBOMCTBA TaJIOTEHOB M WX COEIWHEHI
BUJICOMATEPHAJIOB); 03HAKOMJICHHE C 00pa3IaMu XJIOPUIOB (TaIOTEHUIOB); O3HAKON
COEIMHEHUSIMU (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB); HAOIIOAEHHUE HPOLL
JIEHCTBHEM KOHUEHTPUPOBAHHOM CEPHOM KUCIIOTHI; N3y4YEHUE XUMUYECKUX CBOMCTB |
IIPOBEJICHUE KaueCTBEHHOW PEaKIMM Ha CyIb(aT-uoH U HAOJIOJIEHUE MPHU3HAKA €€
¢uznueckuMu cBoiicTBaMH a3oTa, (ochopa U UX COECAMHEHHUH (BO3MOKHO HCIO
obOpasmnamMu a30THBIX U (PocPOpHBIX YAOOpPEHUH; MOIydeHue, coOUpaHue, pacros
aMMHaKa; TpOBEJCHHE KAYECTBEHHBIX peaklUuid Ha HMOH aMMOHMS U ¢ocdar-uo
MPOTEKAHUsA, B3aMMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C ME/Ib
BUJICOMATEPHUAIIOB); U3YYEHHUE MOJIENIel KPUCTAJUIMYECKUX PEIIETOK anmasa, rpadut
MPOLIECCOM aJICOPOIIMU PAaCTBOPEHHBIX BEUIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOIC
coOupaHue, pacro3HaBaHWE M HU3YUYEHHE CBOMCTB YIJIEKUCIIOIO rasa; IMpOBEICHE
KapOOHAaT- M CUJIMKAT-UOHbI M M3y4EHHE MPU3HAKOB MX IMPOTEKAaHUS; 03HAKOMJIEH

MPOMBIINIJICHHOCTH,; pCIICHUC OKCIICPUMECHTAJIBHBIX 3a1a4 10 TEMC «Baxueiimme HeM

MeTaisl ¥ UX COSAUHEHUS

3.1

O6ma;1 XapPaKTCPUCTHKA XUMHUUCCKHUX JJICMCHTOB — MCTAJUIOB HAa OCHOBAHUU HX
CHUCTCMEC XMMHYCCKHX JJICMCHTOB I[I/I MengeneeBa u CTPOCHUA aTOMOB. CTpOCH
CBA3b U MCTAJIJIMYCCKAs KPUCTAJIJIMICCKAs pCHléTKa. 3HCKTpOXHMI/IquKHﬁ PAL HAIIPS

3.2

duznyeckue U XMMHUYECKHE CBOMCTBA MeTayioB. OOmIMe crnocoObl MOTYYEHHS Mg
METaJIJIOB, OCHOBHBIE CIOCOOBI 3aIllUThl UX OT KOoppo3uu. CriaBbl (CTanb, YYT'yH,

IPUMEHEHNE B OBITY U IPOMBIIUIEHHOCTH

3.3

H_ICJ'IOHHBIC MCETAJJIbI: ITOJIOKCHUC B HCpHOZ{H‘ICCKOﬁ CHUCTEMEC XUMHYCCKHX IJICMCHT!




UX aTOMOB; HaXOKJeHUe B npupoje. Pu3ndeckue 1 XUMHUYECKHE CBOWCTBA (Ha MPU}
Y TUJIPOKCUJIBI HATpHsl U Kamusl. [IpruMeHeHue meI0YHbIX METaUIOB U UX COSTUHEHMUI

3.4

[[{erouHO3eMENBbHBIE METAJLIBI MATHUM U KAJIBLIMNA: 110JI0KEeHUE B [leproandeckoil Ci
J.1. Menneneesa; CTpOCHUE UX aTOMOB; HaXxOXJIeHHUE B nipupoae. dusndeckue u x
Kanplus. BaxkHelue coegMHeHNs Kanblus (OKCHJ, THAPOKCU, coin). JKECTKOCTD E

3.5

Amomunuii: nonoxenue B Ilepuoguyeckoil cucteme Xxumudeckux siaemeHtoB [1..
HaxoXxjaeHue B mpupone. Pu3nueckne W XUMHUYECKHE CBOMCTBA aTIOMUHHUSA. AMt
THAPOKCH/Ia AITFOMUHHUS

3.6

Kene3o: nonoxenue B llepmogmyeckoil cucteMe XUMHYECKUX 3yeMeHTOB J[.M. |
HaxoJieHue B npupoje. dusnyeckue u XUMUUECKUE CBOMCTBA *kese3a. OKCUIbI, TH
xeneza(lll), ux cocras, cBOMCTBA U MOTyYEHUE

3.7

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMd METAJJIOB M CIUIABOB,
U3y4eHHE PE3YJIbTaTOB KOPPO3HH METAUIOB (BO3MOXHO HCIIOJIb30BAaHHE BHJIC
B3aUMO/ICHCTBHS OKCHUJIA KAJIBIMS M HATPUS C BOJOH (BO3MOXKHO HCIIOJIb30BAHHUE BH]
CBOWCTB XECTKOM BOJIBI; TpOIlecca TOPEHUs xKelie3a B KUCIOopoe (BO3MOXKHO HCIIC
NPU3HAKOB MPOTEKAHUS KAYECTBCHHBIX PEaKIMii Ha HOHBI (MarHus, KaJbIUs, al
xkenesa(lll), meau(ll); HabnrogeHue W omMcaHUE TPOLIECCOB OKPAITUBAHUS TLIAM
KaJblusg (BO3MOXKHO HCIIOJIb30BAHUE BHICOMATEPHAIIOB); HccienoBanne aMdo
QIIOMUHUS M THIPOKCHUJA IIMHKA, PEUICHHUE SKCIICPHUMEHTAIBHBIX 33Jad 10 TeMe
COCIMHCHUS

XuMus u OKpYyKaromasa cpcaa

4.1

Hossie Mmatepuansl u TexHonoruu. BemiecTBa u MaTepuanbl B MOBCEIHEBHON KU3HM
be3omnacHoe ucnonb30BaHUE BEUIECTB U XMMUUECKHUX peakiuil B ObITy. [lepBas momc

OTpPaBJIEHHUSX

4.2

OCHOBBI IKOJOTHYECKOM T'paMOTHOCTH. XHUMHYECKOE 3arpsA3HCHUC Opr)KaI-OH_Ieﬁ
PCHICHUN 3KOJOTHMYCCKUX HpO6J’ICM. HpI/IpOI[HBIe HCTOYHHUKU YTICBOAOPOIAOB (yr
MPOAYKTHI UX nepepa60TK1/I, HX POJIb B 6LITy 1 IPOMBIIIIJIICHHOCTHU

4.3

XVUMHUYECKUH SKCIIEPUMEHT: U3y4yeHUe 00pa3Ii0B MaTEPHUAJIOB (CTEKJIO, CIUIaBbl METAJ]




MMPOBEPSEMBIE HA OI'D 11O XUMHWUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kox npoBepsiemoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOI0 Y]
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011er0 00Pa30BaHUS HA O(

1

IIpencrasnenue:

1.1

0 II03HAaBAaE€MOCTH SIBJICHHI npupoAbl, IOHUMAHUC OO0BEKTUBHOM 3HaYl
HAaYKH KaK obnactu COBpPEMEHHOI'O €CTCCTBO3HAHU A, KOMIIOHCHTA OGH.IGIZ
ACATCIIBHOCTH YCJIOBCKA B YCIOBHAX COBPEMCHHOTI'O O6H.[CCTB3; ITOHH]
APYrux €CTCCTBCHHBIX HAYK

1.2

O HAYUYHBIX MCTOAAX II0O3HAHHA, B TOM YHUCIIC OSKCICPUMCHTAJIBHBIX
HCCIICAOBaHUA BCHICCTB W HU3YYCHHA XHMHUYCCKHX peaKHHﬁ; YMCHUC

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 chepax npodeCCHOHATBLHOM JCSATEIBHOCTH, CBS3aHHBIX C  XI
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JTOCTH)KCHUSX XMMHUYCCKON HAYKH, U
paccMaTpuBaTh XUMHIO Kak cdepy cBoei Oynymiei mpodecCHOHAIBHO
OCO3HAHHBI BBIOOP XMMHH Kak MPOQHUIBHOIO IMpEeAMETa IMPH Iepex
oOmero oopa3oBaHus

Brnanenue cucteMod XMMHYECKMX 3HAHMW M YMEHHE IIPUMEHATH CHC

KOTOpas BKIIIOYACT:

2.1

BOXKHEHIINE XUMUYECKHUE MOHATHUSA: XUMUYECKUI SJIEMEHT, aTOM, MOJIE]
CJIO’)KHOE BELIECTBO, OJHOPOJHAs U HEOJHOPOJHASI CMECh, OTHOCUTENIBbHE
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
OCHOBaHHE, COJb (CpeIHsisd), XUMHUYECKas PEaKLUs, PeaKlHHU COEIUHE
peaKLuy 3aMelIeHUs, peakuud OOMeHa, TEemIoBOM 3(deKT peakuuu,
pEaKIMK, pacTBOp, MaccoBas [JOJS XUMHUYECKOIO JJIEMEHTA B COEI
IIPOLICHTHAs! KOHIIEHTPALUs BEUIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPO
opOuTanb, paadyc  aToma,  BaJEHTHOCTb, CTENEHb  OKHUCIIEHI
AJIEKTPOOTPULIATENIBHOCTD, TOJSIpHAasT M HEMNOJSpHAas  KOBAJICHTHAS
MeTaJlJIMYecKas CBsI3b, KpHUCTAJUINYECKas peléTka (aToMHast, MOHHAsI, MET:
WOH, KaTHOH, aHWOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT, DIEKTPOIUTHUECE
MOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLUH, OKHC.
OKHCIJIEHHE U BOCCTAHOBJIEHHE, IEKTPOJIM3, XUMUUECKOE PAaBHOBECHUE, (
pEaKIMU, CKOPOCTh XUMHUECKON peakuuu, karainusarop, [1JIK, koppo3us 1

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHMsI MacChl, i€
MenneneeBa, 3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTraapo




2.3

TEOPUHU XUMHUU: ATOMHO-MOJIEKYJIIpHAsi TEOPHUsL, TEOPUS IIEKTPOIUTHYUEC]

3 Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH
YMEHHE MPaBUIbHO UCIOJIb30BaTh U3yUYEHHBIC BEUIECTBA U MaTEPUAJIbI |
ynoOpeHusi, METaJlJIbl U CIUIaBbI, IPOAYKTHI NMEPEepadOTKU MPUPOIHBIX I
3.1 (yryist, mpupogHOTO rasza, HeTH) B OBITY, CEIIbCKOM XO3SMCTBE, Ha II
3HAYEHUS KHUPOB, OCIKOB, YIIIEBOJOB JJIsi OpraHM3Ma YellOBeKa; YMEHH
BEIIECTB U XUMHUYECKHUX MPOIECCOB HAa OPraHU3M UEJIOBEKa U OKPYKAIOM]
3.2 YMEHHE UHTETPUPOBATH XUMHUECKHUE 3HAHUS CO 3HAHUSIMH PYTUX yIeOH
33 HAJIMYUE OMBITa pabOThI ¢ PA3IMYHBIMU UCTOYHUKAMU HUH(OpMALMU O
' MOMYJISIpHAs JIUTEPaTypa, CJI0BAPH, CIIPABOUHUKH, HHTEPHET-PECYPCHI)
34 yMEeHHE OOBEKTHBHO OIIEHMBATh MH(OPMAIMIO O BEIIECTBAX, MX IPEB]
' MPUMEHEHUU U YMEHUE UCTIOIb30BaTh €€ s pElICHUs YueOHO-TT03HABAT
Brnanenue ocHOBaMHU MOHATUMHOTO anmapara U CUMBOJIMYECKOTO S3bIK
4 (GbopMysT HEOPraHWYECKHX BEIIECTB, YPABHCHHN XHUMHUYECKHUX PEaKIIy
HomeHkJarypsl (IUPAC u TpuBHaibHOI)
YMmeHue OOBSCHATH CBA3h MOJOXKEHUs diemeHTa B Ilepuoamydecko
5 XapaKTepUCTHKAMHU CTPOCHUS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB |
AIIEKTPOHOB), pACIpeleICHUEM 3JEKTPOHOB IO SHEPreTHYECKUM YPOE
MEPUOOB, KalUs U KaJIbLIUS
[IpencraBienue 0 MEpUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
6 AIEKTPOOTPHUIIATEIIBHOCTE), TPOCTBIX M CIOXHBIX BEMIECTB OT |
[Tepuoanueckoit cucteme (B MaJIbIX MEPUOJAX U IJIaBHBIX MOArpyMax)
aToma
7 YMeHune Ki1accupuImupoBaTh:
7.1 XAMHUYECKHE DJIEMEHTHI
7.2 HEOPraHUYECKHE BEIIeCTBa
7.3 XUMUYECKHUE PEaKINN
8 YMeHue onpenensith:
8.1 BaJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHUYECKUX 2JIEMEHTOB, 3apsi] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAIUTHUECKON CTPYKTYPHI B COCTUHEHI
8.3 XapakTep Cpe/ibl B BOJHBIX PacTBOpPaxX BEMIECTB (KUCIOT, OCHOBAHHH )
8.4 OKUCITUTETh U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUYECKHUE CBOMCTBA:
9.1 MIPOCTHIX BEIIECTB (KUCIOPO, 030H, BOAOPOJ, rpadut, animMas, KpeMHHI
' HATpUH, KaJIuil, MarHUM, KaJIbIAHA, aTFOMUHHM, KEJIe30)
9.2 CIIOXHBIX BEIIECTB, B TOM 4YHCIE HX BOJHBIX PACTBOPOB (BOJA.




CEPOBOJIOPOI, OKCHJIBI M TUIAPOKCUABI MeTauioB I-IIA rpymm, amroMuHu
(11 u 1), oxcuner yraepoma (Il u 1V), xpemuus (IV), asora u docdopa
CEpHUCTAs1, CepHasi, a30THCTAas, a30THAA, pochopHasi, yrojbHas, KPEMHHE

MIPOTHO3UPOBATh U XaPAKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH

9.3 MPUMECHEHHUE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTI
MIPEBPAIICHHUI B PA3JIMYHBIX YCIOBHUSIX
10 YMeHHe COCTaBIISATh MOJICKYJISIPHBIE U HOHHBIC YPAaBHEHHSI PEAKIIUH, B TO
10.1 peakiuii HFOHHOro 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
10.3 WJUTFOCTPUPYIOUTUX XUMHUYECKHE CBOMCTBA M3YYCHHBIX KJIACCOB (TPYIIN)
104 MOITBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHne BIYUCIATH (IIPOBOAUTH PACUYETHI):
111 OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MacChl BEIIECTB, Mac(
' 3JIeMEHTa B COEUHEHHH
11.2 MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM Ta30B
114 10 YPaBHCHHUSM XMMHYECKHX PEAKIUH U HAXOJAUTh KOJUYECTBO BEIICCTB:
' WJIN TIPOTYKTOB PEAKIIUU
12 Brnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO T[O3HAaHUA (HAONIOACHHE, 1
12.1 MOJICJTUPOBAHUE) TPU HM3YYEHUH BEUIECTB M XHUMHUYECKUX SIBIICHHIA,
po0JieMy U MPEATIOKUTE MYTH €€ pelIeHus
122 6e3omacHO pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XWMHUYECKOU T
' 000py0BaHHEM
mpaBWJIaMd 0€30MacHOrO OOpalleHHs C BEIIeCTBAMH, HCHOIB3YEMBIMI
123 MpaBWJIaMd TIOBEICHUS B LEISIX COEpexeHHs 370pOBbS M OKpYyKa
' MOHMMaHHE Bpela (OMAacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPraHU3Mb
CrocoO0B YMEHbIIIEHHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS
13 Hannuue mnpakTHYeCKMX HABBIKOB TUTAHUPOBAHUS M OCYIICCTBICHUS
9KCIIEPHUMEHTOB:
13.1 W3YYCHHE W ONKMCAaHWE (PU3MYSCKUX CBOMCTB BEIIECTB; O3HAKOMIJ
' XUMHUYECKHMH SIBIICHUSIMU; OIIBITHI, HILTIOCTPUPYIOIINE IPU3HAKU TIPOTEK
13.2 u3ydeHHe croco0OB pa3eieHns cMecen
MOJTyYeHUE KUCIIOPOJa M M3YYCHHE €r0 CBOMCTB; IMOJIYYCHHE BOIOPO/I;
13.3 MOJTyYEHUE YTJICKUCIIOTO Tra3a W HM3y4YeHHE €ro CBOWCTB; IOJydeHHUE

CBOWCTB




13.4

MIPUTOTOBJIEHUE PACTBOPOB € OMPEACIEHHON MAaCCOBOM J0JIel pacTBOPEH]

135

NPUMEHEHHE WHAMKATOpPOB (JTakmyca, MeTwiopanxka u (deHondra
XapakTepa cpejibl B pacTBOPax KUCIOT U IIENI0Yei

13.6

UCCITIeJOBaHNE M OIMCAHHWE CBOWCTB HEOPraHUYECKUX BEILIECTB pasll
B3aUMOJICUCTBUS KHUCJIOT C METaJUlaMH, OKCHJaMH METaJIOB, PacTBOPL
OCHOBAaHUSIMU, COJISIMU; IIOJYYEHHE HEPAaCTBOPUMBIX OCHOBAaHUM; BBI
JIPYTHM U3 pacTBOpa COJIM; HCCIeA0BaHNE aM(pOTEPHBIX CBOWCTB T'HJIPOKC

13.7

pelIeHUEe SKCHEPUMEHTAIbHBIX 3agad 1o TeMaM: «OCHOBHBIE
COCTMHEHUI; «DJIEKTPOIUTHYECKAsT quccolranusy»; «Baxueume Hem

«Baxuenme MeTajUIbl U UX COEIUHEHUS

13.8

XHUMUYECKHE YKCIICPUMEHTBI, WUTIOCTPUPYIOIINE PU3HAKH MTPOTCKAHHS
Ka4eCTBEHHBIC PEaKIMM Ha MPHUCYTCTBYIOIIUE B BOJHBIX PacTBOpax
uonuna-, cyiabdar-, docdar-, kapOOHAT-, CUIMKAT-AHUOHBI, TUIPOKCUT
MarHus, KaJbliys, aTIOMHHMS, jkene3a (2+) u xkenesa (3+), meau (2+), mu

14

YmMmenue:

141

NPECTaBIATh PE3YJIbTAThl SKCIIEPHUMEHTA B (JOPME BBIBOJIOB, JTOKA3aTEel

BBIABJIATH OMITMPUYCCKUC 3aKOHOMCPHOCTU

14.2

YCTaHAaBJIIMBATL CBA3W MCKAY PCAJIBHO Ha6J'II-OI[aeMLIMI/I XUMHUYCCKUMU
MMPOUCXOIAINNMHA B MaAKpPO- 1 MUKPOMHUPCE, OOBSACHATH IMPUYNHDBI MH01"006:




HEPEYEHDb DJIEMEHTOB COAEP/KAHUSA, IPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 IlepBoHavaIbHBIE XUMUYECKUE TTOHATHS
11 Uucrele BemecTBa U cMecr. CIocoObl pa3iesieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [Ipoc’
1.3 Xumuyeckasi hpopmyia. BaleHTHOCTh aTOMOB XUMUYECKHUX IEMEHTOB. CTENEHb OKHCIIE]
14 3aKOH IIOCTOSHCTBA cocTaBa BemecTB. OTHOcUTEnbHAs aromMHas Macca. OTHOCHT
' MaccoBast 10JI1 XUMHAYECKOT'0 3JIEMEHTa B COSIMHCHUH
15 KonuyectBo BemectBa. Monbs. Momnsipuas macca. Mossipubiii 00bEM ra3oB. B3anmocsst
' CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 ®u3nyeckue U XUMUYECKHUE SIBJICHUSA. XUMHUYECKas peakiuuss U e€ NMpU3HaAKU. 3aKOH
' XUMHUYECKUE YPABHEHUS
2 [Tepuoanueckuii 3akoH u [leprnoanueckas cucteMa xumudeckux snemeHToB .M. Menne
21 Ilepnonnueckuil 3akoH. llepnoguyeckas cucrema xumuyeckux dnemeHToB [[.J. Men
' DuU3NYECKUN CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIbI 3JIEMEHTA
99 Ctpoenue atomoB. CoctaB aToMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpOeHHE JIEKTPOH
' 20 xummyeckux neMeHToB Ilepuoanyeckoii cuctemsl .M. MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUUYECKHUX DJIEMEHTOB IEPBBIX TPEX MEPHO
2.3 aTOMOB, AJIEKTPOOTPHUIIATEIILHOCTH, METAINTHYECKUX U HEMETAIUNIMYECKUX CBOMCTB) U MX
MOJI0KEHUEM AJIEMEHTOB B [leproanyeckoil cucteMe U CTPOCHUEM UX aTOMOB
3 CrpoeHnue BeecTna
31 Xumudeckasi cBs3b. KoBasieHTHas (MOIsIpHAS M HEMOJIIPHAs) CBSI3b. DIIEKTPOOTPUIIATEITE
' Honnas cBs13b. MeTamnnueckas CBI3hb
3.9 Tunel KpUCTaNIMYECKUX PEHIETOK (aToMHasi, MOHHAs, METaJlIn4yecKas), 3aBUCHMOCT
' KPUCTAJUIMYECKON PEIETKU U BUJIa XUMUYECKOM CBS3U
4 Baxneiimme npeactaBuTean HEOPraHMIEeCKNX BenlecTs. HemeTraisl 1 ux coeguHeHusl. |
Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX COSIMHEHUIN: OKCHIIOB (Ccoseo0pas)
4.1 ampoTepHbIe) U  HecoJeoOpasyrolue; OCHOBaHWUU  (WEMOYM ©  HEpacTBOP!
(xucnopozacoaepxKaiue u 6eCKIUCIOPOIHBIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJICH |
42 ®u3NyYecKue U XMMHUYECKUE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAIIOB: BOAOPOAA, XJ
' docdopa, yriaepoaa, KpeMHHS
43 Pus3nyeckue M XUMHUYECKHME CBOMCTBA IPOCTHIX BELIECTB-METAJUIOB: JIUTHUS, HATPUS

AJIFOMHHMUA, )KEJIC3a. aﬂeKTpOXI/IMI/I“ICCKHﬁ pAn HaHpﬂ)KCHI/Iﬁ MCTAJIJIOB




®u3MyecKue M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEAUHEHHI HEMETaIOB: XI

4.4
aMMuaKa
45 dusnueckue U XMMHYECKHE CBOWCTBa OKCUIOB HemeTaiuioB: cepol (I1V, VI), azora
' yriepona(ll, 1V), kpemuus(1V). [Tonydenue okcuI0B HEMETAIIIOB
46 Xumudeckue cBoiictBa OKcHOB: MeTtauioB |A—IIIA rpynn, nmaka, memu(ll) u xenes
' METaJlIoB
47 XUMHYECKUE CBOWCTBA OCHOBAHWUN M aM(OTEPHBIX TUAPOKCHIOB (HA MpPUMEpPE TH]
' nuHKa). [lonydenrne ocHOBaHUN U aM(POTEPHBIX THIPOKCUIOB
OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOTHOW, CEPOBOJOPOAHOM, C
4.8 dbochopHOl, KpeMHUEBOH, yroJbHOW. OcoObIe XMMHUYECKHUE CBOMCTBA KOHIIEHTPUPOBAH
[Tomryuenue KuCIOT
4.9 OO6mue xuMuYecKre cBoicTBa cpenHux coseil. [lonydenue comneit
4.10 [Tomyyenue, coOupanue, pacrio3HaBaHUE BOAOPO/IA, KUCIOPOa, aMMHUAKa, YTIIEKUCIIOTO |
411 [TonyueHnue amMmmuaka, CEpHON U a30THOM KUCIIOT B MPOMBIIUIEHHOCTH. OO0II1e crocoob
4.12 ['eneTruecKas CBSI3b MEXKIY KJIACCAMH HEOPTaHMYECKUX COCTUHEHUI
5 XUMUYECKUE PEeaKIINU
51 Knaccugukanus XMMUYECKUX pPEaKIUi MO Pa3IMYHBIM MPHU3HAKAM: IO YUCIY M COCT
' BEIIIECTB, IO TEIUIOBOMY 3(h(EKTy, IO M3MEHEHHIO CTETICHEH OKMCICHUS! XUMHUECKUX dJT
5 TemnoBoit 3 (deKkT XUMHUECKON peakiuu, TEPMOXMMHUYECKHE YypaBHEHUSA. OK30- |
' TepMoxuMuyecKkue ypaBHEHHUS
53 OKHUCIUTEIBEHOBOCCTAHOBUTENbHBIE  peakuuu. OKUCIUTENM W BOCCTAaHOBHTEIH.
' BOCCTaHOBJICHHS. DJIEKTPOHHBIN OajlaHC OKMCIUTEIbHOBOCCTAHOBUTEIBHOW PEAKIINN
5.4 Teopust 2MEeKTPOTUTUUECKON qucconranuu. KaTHOHbBI, aHMOHBL. DIEKTPOIUTHI U HEdJIe
' ANIeKTPOoIUThL. CTeNeHb AUCCOLUAIUH
55 Peakuuu nonHoro oOMeHa. YcioOBHS MPOTEKAHUS DPEAKIMI HOHHOIO OOMEHa, MOl
' YPaBHEHUS PEaKIInii
6 XUMUS U OKpY’KaroIas cpenia
6.1 BemectBa m Marepuanbl B MOBCETHEBHOW >KM3HM 4YeJOBEKa. be3ormacHoe HMCIONb30E
' peakiwii B 1aboparopuu u ObITY. [lepBasi moMoms NPy XUMHYECKUX 0’KOTaX M OTPaBJICH
XUMHYECKOE 3arps3HeHHE OKpYKaIomied cpeasl (KUCIOTHBIE TOKIH, 3arps3HEHUE I
6.2 cnocoObl ero mpenoTBpanienus [IpenensHas momyctumasi KoHieHTpanus: BemecTs (11
9KOJIOTHUECKUX MpobieM. Y cusieHne napHuKoBoro 3¢ dexra, pazpylieHre 030HOBOTO CII
[Tpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCIUHEHUH B OBITY, M
6.3 CENIbCKOM XO3siiicTBe. [IpuMeHeHMe MeTayuioB W CIUIaBOB (CTallb, YYTYH, JIOpA
INPOMBIIIJICHHOCTH UX coerHeHuil. [ToHsaTue o Koppo3uu MeTaoB, OCHOBHbIE CIOCOOb
6.4 [TpupoaHble UCTOYHUKH YTJIEBOAOPOJOB (Yrojib, MPUPOIHBIA a3, HEPTH), MPOIYKTHI




POJIb B OBITY U IPOMBIIIIIEHHOCTH

ITepBoHavanbHbIE MOHATHS 00 OPraHWYECKUX BEILIECTBAX KAK O COCAMHEHMSIX YIIIEpoJa (

6.5 9TaHOJ, TIHIEPUH, YKCyCHas KUCoTa). [IoHsITHE 0 OMONIOTMYECKH BaKHBIX BEHICCTBAX: K
POJIH B KU3HH YETIOBEKA
7 Pacuérer:
7.1 1o (opmMyIaM XMMUYECKHX COSIMHEHHM
1.2 Macchl (MacCoBOM) J0JIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM
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