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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOM paboyell mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M PA3BUTUS OOYYAIONIUXCS CpPEACTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHH CIY>KHUT OCHOBOM JUuisi (OpPMHPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUSI UYEIOBEUYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHEeM 0a30BOM HAYKM XMMHH Ha ONpPENeNEHHOM dTane e
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYECKOU XUMHHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbI MO MPHUHIMIY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUH aTOMA U XUMHUYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBINONHAS (QYHKIUKU OOBICHEHHUS M MPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHUCTEeMHON NpPUPOJbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWHM XUMHHM TPOUCXOAWT (OPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUYECKHUX IOJI0KEHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Yy4eOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEJUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTEIbHOM MO3HABATENbHON EATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MMEIOLUIUX YHUBEpPCaJbHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3yS 3HAHUS W ONBIT, MOJYYCHHBIC NMPU H3YYCHUU
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM MEATEIBHOCTH B LEIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGuis U HANpaBICHHOCTH JalbHEUIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUSA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3jeneHus cMece.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcUTENbHAs aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrne U XUMHUUYECKHUE SBIICHHS. XUMHUUECKasl peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0M, MpaBmiaMu paboOThl B JTaOOpaTOpUu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XUMHYECKUX (TOPEHUE CBEYH, MPOKAJIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
meau (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOJIOJEHWE W  ONHCAaHUE  Pe3yJbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemlecTBo. HaxoxkaeHue kuciopoja B Mpupojie, (Ppu3nueckue U XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TeroBoit 3P(peKT XUMUYECKON peaKkluu, TEPMOXUMHUYECKHE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Qu3nueckue W XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis BELIECTBA B pacTBOpPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3ytoniue (OCHOBHBbIC, KHUCJOTHblE, aMdoTepHble) H
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBoicTBa OKCUOB. [loyueHne okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiaTypa ocHoBaHui. DPuU3NUECKME M XHMHUYECKHE CBOWCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa coseil. @uszndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METAJIAMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUI.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XUMHYECKHUX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIETOYHO3EMENIbHBIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunoguueckoit cucrtembl xumuueckux 3nemeHToB [[. M. MenneneeBa. [lepuoabl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckont cucremsl . WM. MeHnneneea. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [leproanueckoit CUCTEMbl XUMHUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lloHHAas CBsI3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPaMH KHCJIOT M IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, a3, (U3UYECKUE BEIIMYUHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. [lepuoanueckasl cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIUXCA K PAa3JIWYHbIM KjlaccaM HEOPraHUYeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MECHEHHIO CTETICHEW OKMCIECHUS XMMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakiusXx. [IoHITHe 0 TOMOTE€HHBIX M TETEPOTeHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBnenue YpPaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. CreneHs guccoruanuu. CUIbHBIE U C1a0ble SJIEKTPOIUTHIL.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauectBeHHbIe peakiiui Ha MOHBI. [ToHsATHE O THApPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x;mopuma HaTpusi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKU  TMPOTEKAHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX pEakUMii Ha HOHBI, pELICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTCHOB. XHMMHUYECKHE CBOMCTBA Ha MpUMEpE  XJopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mias xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCA0Thl. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MOJyuyeHue u npumeHenue. Coau aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanue HUTPATOB M CcoJied aMMOHMS B KadeCTBE MUHEPAJIbHbBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
MoIU(UKALIMK, PACHPOCTPaHEHHE B Mpuponae, (HU3UYECKHe U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYeCKHe MpOoOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIIICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyeckue U XUMHUUYECKHE CBOMCTBA, IOJyYEHUE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHUE U XUMUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepraoB), HaOOICHUE TIpoliecca OOyTIMBaHUsl caxapa MoJl JIeHUCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (Pocdar-uoH U U3yuyeHHUE MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTaJioB. MeTaminueckas CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crnocoObl moyyeHus MeTawioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumMudeckux sneMmeHToB . 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHHE B mpupoae. PU3MYECKUE U
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEpPHANOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPUAJIOB), HCCIeOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. IlepBas momomb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPECHHE, MOJICb, SBICHHUE, NapPHUKOBBINA
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOpP, PACTBOPUMOCTD, KPUCTAJUTHYECKAS
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMCHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlUUh U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTU BJAAETh JOCTOBEPHOW MHpOpMAaIMEl o
NEPEIOBbIX JOCTUXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBIMIOJTHEHUW YYE€OHBIX, TIO3HABATECNbHBIX 3a7a4, BBIMOIHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMS IMTOCIEICTBUM MTOCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JIJIsl IOHMMAHUS CYIIHOCTA HAaYyYHON KapTUHBI MUpa, IpeAcTaBieHUs o0
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE NIl OOBSICHEHHS HaOII0IaeMbIX IMPOIECCOB W SIBICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATEIBbHOCTb, TOTOBHOCTH U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)Tpy10BOIro BOCIIUTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHMBUIYaJIbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0,10r149eCKOro0 BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pEILICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, IS IMOBBILICHHs
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeJMETax M MO3BOJSAIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYLIECTBJICHHUIO Y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PAaCKPBIBATh CMBICI XUMHYECKUX MOHITHH (BBIAEISATH UX XapaKTEpHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3M MEXIy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEeMble B XUMUU,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh U XapaKTEpHU30BaTh CYIIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IMOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHWE HaOIoAaTh 3a XOJO0M MpoIlecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSATh PA3TMYHbIE METOJBl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAHMS PA3TIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATH B Mpolecce yduyeOHOU H
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHs 3aJaBaTh BOIPOCHl (B XoJe Auanora W (Wiau) JUCKYCCHM) IIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JeiaTh MpPe3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH  TNPU  PEIICHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCAJIbHbIe y4eOHbIE 1eiCTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOSTENIBHO COCTABJISITH WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAay4YHbI€ 3HAHMS, YMEHHUS M CHOCOOBI



JNEUCTBUM, BHUIBI JIEITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEpIpETAllid, NPeoOpa30oBaHUI0 W NPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX U
HOBBIX CUTYaIIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMUXCS YMEHUM:

e PACKPHIBATh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUH: aTOM, MOJIEKYIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISipHasi macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHas macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, PpEeaKIMu pasJIoKEHUs, peaKIuu 3aMelIeHus, peaKkIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, JJICKTPOHHBIM CJOW aToma, aTOMHas OpOWTalb, paaUycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, PAacTBOpP, MaccoBas JOJs BeEIIecTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHITHH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e MICIIOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBIIeHUsI (OpMYI BEIIECTB
Y YPaBHEHUN XUMHUUYECKUX PEAKIIN;

e OIIPENIECTISATh BAJECHTHOCTH aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

epackpbeiBaTh cMbIcH llepmoamueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONMUCHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamdeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOMNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaeneHle uX Mo 3JIEKTPOHHBIM CIOSIM);

e KJIACCU(DUIIMPOBATh XMUMHYECKUE BJIEMEHThl, HEOPraHMYECKUE BEILECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOLIME XUMHUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MAacCOBYIO JIOJIF0 BEIIECTBA B PACTBOpPE, TMPOBOJUTH PACUYETHl IO
YPaBHEHHIO XMMHUYECKOU peaKiny;

o IPUMEHSATH OCHOBHBIEC OTEpAIMN MBICIUTEILHON JIEITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMAaTHU3aluio, Kiaccudukauio,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3€H — JJII M3Y4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJICZIOBATh IMPaBUJIAM TOJb30BaHUS XUMHUUYECKOU MOCY0M U 1ab0paTopHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpOAAa M KHCIOPOJAA), HPUTOTOBICHHIO pPAaCTBOPOB C
ONPENICIIEHHON MAacCOBOM JOJIEW PACTBOPEHHOTO BENIECTBA, IUIAHUPOBATH
U IPOBOAUTH XMMHYECKUE HKCIIEPUMEHTHI IO PAaCIIO3HABAHUIO PAaCTBOPOB
MIEJIOYe U KHUCIOT C MOMOIIBI0 MHAMKATOPOB (Jakmyc, (heHondTanens,
METWJIOPAHX U JAPYTHe).

K xoniy oOyuenus B 9 Kkiacce npeJMeTHbIE pe3yabTaThl HA 6a30BOM YpPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

e PACKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX TOHSATUNA: XUMHUUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, MPOCTOE BEULIECTBO,
CIIOKHO€ BEILECTBO, BaJEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHCIICHUS, XMMHUUYECKasl PeaKlys, XUMUYECKasi CBA3b, TEIIOBOU 3(PdexT
peakuud, MOJb, MOJIIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, SJEKTPOJIUTUYECKAS] JUCCOLMALIMS, PEAKUUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHMHUYECKON pEaKUHH, MPEACIbHO OIMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

e WUUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHSATUU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;

e ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBJIeHUs (DOPMYIT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

e ONPENICIISITh BAJICHTHOCTh M CTENEHb OKHUCJIEHUSI XMMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, HWOHHAs, META/UIMYECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbICH Ilepuogunueckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHKCHIBATH W XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusi, KOTOpPhIE HMEIOTCS B TMEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajiblX IEPUOAOB M TJIaBHBIX MOATPYIII C YYETOM CTPOCHUS HX
aTOMOB;

o KJIACCU(PDUITMPOBATh XMMHYECKUE DSJIEMEHTHI, HECOPraHWYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

 XapaKTEpHU30BaTh (OMUCHIBATH) OOMIME H CHenu(UUecKrue XUMUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

e COCTABJISATh YPABHEHUS AJICKTPOJIUTHYECKON TUCCOIMALINMI KUCIIOT, IEJI0YEH
U CoJiel, TIOJIHbIE U COKpALIEHHbIE YPAaBHEHUS PEeaKIUid HOHHOTO OOMEHa,



YPaBHECHHS PEAKIWN, MOATBEPKIAIONINX CYIIECTBOBAHHE TCHETUUYECKOU
CBSI3M MKy BEIIECCTBAMHU PA3IUIHBIX KIACCOB;

e PACKpBIBaTh  CYIIHOCTh  OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX  pPEaKITHit
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIUi;

o IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCIIOBUSX;

¢ BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJIF0 XHMHYECKOTO JJIEMEHTa 1o (OpMyJie COCIUHCHUS,
MAacCOBYIO JIOJIF0O BEIISCTBA B PACTBOpPE, MPOBOJUTH PaCUYEThl TIO
YPaBHCHHIO XMMHYCCKOUN pEaKIIvH;

e COOJIFO/IATh MPAaBWIA MOJIB30BAHMUS XUMHYECKOW TOCYJ0M M 1a00paTOpHBIM
o0opyaoBaHMEM, a TakKe IMpaBuWia OOpalieHUus C BEIIECTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIIOJHCHUIO J1a0OpaTOPHBIX
XHMHYECKUX OTMBITOB [0 TOJYYCHHUIO W COOMPAHHIO Tra3000pa3HBIX
BEIIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

¢ IPOBOJIUTH PEAKITUH, MOATBEPXKAAIONINE KAaYECTBCHHBIM COCTAaB Pa3IMUHBIX
BEIICCTB: PACIO3HABAaTh OMNBITHBIM NTYTEM XJIOPUI-, OpOMHI-, WOIHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

o IPUMEHSATH OCHOBHBIE OIEpAIMN MBICIUTEILHON EITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3allii0,  BbISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
N KoumnuecrBoyacos DJIeKTPOHHbIE
°
HaumeHoBaHuepas3aejioB 1 (ungpossbie)
n/ Bcer | KontpoabHbiepato IIpakTnyeckunepado
TeMIIPOTrPaMMbl o0pa3oBaTe/bHbIEpecypC
1 0 ThbI TBI

bl

Paznen 1.HepBOHa'—laJIbeIeXI/IMI/I‘{eCKI/[el'IOHﬂTI/Iﬂ

XuMusa — BakHas 00J1acThb
https://m.edsoo.ru/YNVJX66

0G

11 €CTECTBO3HAHMS U IPAKTUYECKOMN 5) 2
NeATebHOCTH YeJI0BEKa

https://m.edsoo.ru/ONNXR1
VFO

1.2 BemectBa n XuMu4ecKkuepeakum 15 1

Hroro mo pazgeny 20

Pa3znen 2.BaxHeiilme npeacTaBuTe/Id HEOPraHNYeCcKNX BellecTB

https://m.edsoo.ru/D5BORTY

2.1 Bo3ayx. Kucnopon. [Tonsarue 06 okcumax 6 3 ODS M.eds00.M
2.2 Bonopon. [TorsTie 0 KMCIOTaX U COAX 8 1 gttps://m.edsoo.ru/5D61J26P
2.3 Bopna. PactBopsl. [ToHsiTHEe 006 OCHOBaHUAX 5 1 1 :;Itps://m.edsoo.ru/M13I5KJB

OCHOBHBIEKIIACCHIHEOPTaHUYECKUXCOEIUH https://m.edsoo.ru/0T5A5M0
2.4 . 11 1 1

CHHUM WT

Hroro no paszneny 30

Paspnen 3.11epuoanyeckuii 3akoH u [lepunoanyeckasi cucrema xumuueckux 3j1eMeHToB /. U. MengeneeBa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

3.1 [lepuoanueckuii 3akox u [lepuoanueckas 7 https://m.edsoo.ru/TCBJBVW



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ

cUCTEMa XUMUYECKUX 351eMeHTOB /I, U.
MemnneneeBa. CtpoeHueatoma

FZ

Xumnueckast cBA3b. OKHUCIUTEIBHO-

https://m.edsoo.ru/F6AOA8D

3.2 )
BOCCTaHOBUTEILHEIE PEAKIIUH PF
HWroro mo pasueny 15 :;t;ps:// m.edsoo.ru/LRYWBJP
PesepBHOEBpEMS 3 ggps:/lm.edsoo.ru/ KQBDO02J
OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

N KoanuecTBouacon DJIeKTPOHHBbIE
°
HaumeHoBaHuepas3aejioB U (undgpossbie)
n/ Bcer | Kontpoabnsiepa6o = IIpakTnueckmepado
TEeMIIPOrpaMMBbl o0pa3oBaTe/bHbIEpeCypC
11 0 ThbI ThI
bl
Pa3nes 1.BemecTBO U XMMHYeCKHE peaKIMU
11 [ToBTOpeHue u yriuyoieHue 3HaHUN 5 1 https://m.edsoo.ru/EQETUT3
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca YA
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 https://m.edsoo.ru/AFN4LW
' 19002071 G7U
13 DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. 8 1 1 https://m.edsoo.ru/KODURS50
' XUMHYECKHE PEaKIUU B PaCTBOPAx \AY
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 https://m.edsoo.ru/ZTN1F70
' anemeHToB VIIA-rpymmel. ["amorenst (0]
OO01as XxapakTepUCTUKa XUMUYECKHX
https://m.edsoo.ru/P3DHMFB
2.2 anemeHToB VIA-rpynmel. Cepa u 6 09
e€coeIMHEHUS _
OO01as XxapakTepuCTUKa XUMUYECKHX
https://m.edsoo.ru/VVOXDOU
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 1 %25
WX COCMHEHUS
OO01as XxapakTepuCcTUKa XUMHUYECKHX
B P P https://m.edso0.ru/JPJ200VJ
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 8 1 2 X
KPEMHHI ¥ UX COEAMHEHUS -
Hroro no paszneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/JPJ2OOVJX

Pazgen 3.MeTasiibl M UX COeTUHEHU S

https://m.edsoo.ru/GHV2L6N
3.1 OO011eCBOMCTBAMETAIIIOB 4 18 ps./im.€ d
o https://m.edsoo.ru/EFKQW9
3.2 Baxxneime MeTaJUIbI 1 UX COSTUHEHUS 16 HZ|
Hroro mo pazueny 20
Paznen 4.Xumus n okpyxkaonias cpeaa
https://m.edsoo.ru/TENBWE
4.1 BemectBa 1 MmaTepuaisl B )KM3HU YEJIOBEKA 3 E7Y
Hroromnopaszneny 3
https://m.edsoo.ru/FY5RY75
PesepBHOEBpeMs 3 RO
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
Ne KosunyecTBOYacoB
arams DJ1eKTPOHHBbIENU(PPOBLIEOOPA30B
n Temaypoka Be KoHTpoJbHBI IIpakTU4ecku A y P bp P
YyeHus areJibHblepecypchl
/ ero | epadorsnl epadoThl
|
[Ipenmer xumuu. Poms xumun B
1 1 https://m.edsoo.ru/L62DS2CZR
JKM3HH YeaoBeKa. Tena u BelmecTBa
Ilo € 0 MeTo/JaX Mo3Ha
2 FUTTHE O METOAAX TOSHAHIA B 1 https://m.edso00.ru/9ZJAEW050
XUMHAH
[IpaxTnueckas padora Ne 1
[IpaBuia paGo aboparto
3 «pﬁmlp R e 1 https://m.edsoo.ru/L5EW4353D
puEMBI 0OpaIIeHHsI C
J1a00paTOPHBIM 000PYTI0OBAHUEM))
q .
4 HCTRIC BEIECTBA I CMECH . 1 https://m.edsoo.ru/6 TME21FW8
CriocoOnl pasneneHus cMmecei
[IpakTuueckas pabota Ne 2
5 «Pa3nenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/K3LSSMCRY
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI 1 MOJIEKYJIbI 1 https://m.edsoo.ru/BLS04WTB8
X .3
7 HIMHHACCIIE STCMEHTRL. SHAKH 1 https://m.edsoo.ru/AH3DADNAX
(CMMBOJIBI) XUMHUYECKUX JICMEHTOB
[IpocTble U croKHBIEBEIIECTBA https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJIIPHOECYUYEHNE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH IOCTOSHCTBA COCTaBa
10 1 https://m.edsoo.ru/IMC496F X6
BelecTB. XuMHuueckas hopmyra.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BanenTHOCThaTOMOBXUMHUYECKUXIJIC
MCHTOB

OtHOCHUTEIbHAA aTOMHAs Macca.

11 OTHOCHUTENBHAS MOJIEKYJISIpHAS https://m.edsoo.ru/P1IZPCIMDX
macca
MaccoBas 10JIs1 XUMHYECKOTO

12 A https://m.edso0.ru/GHV58QMVE
SJIEMEHTA B COEIUHEHUU
KomnuectBo BemiecTsa. Moub.

13 IH https://m.edso00.ru/368UNL5Y?2
Mounsiprast macca
dusnyeckue eCcKHe e .

14 HBHHACCKHE 1 XIMUACCIHIE ABTCHIA https://m.edsoo.ru/YZM8S6ATH
XHAMHU4YEcKash peakus
ITpn3Haku U yCIOBUA OIPOTEKAHUS

15 p y . p https://m.edsoo.ru/N6DVNJKQ5
XUMUYECKUX PEAKITUN
3aKoH coxpaHe acCHI BEIECTB.

16 KOH COXPAHCHHA MACCLI BEIECTs https://m.edsoo.ru/M8DS4IHVM
XUMUYECKUE YPABHEHUS
BrrunciieHus KoJan4decTBa, MacChl

17 BEIIlECTBA 110 YPAaBHCHUSIM https://m.edsoo.ru/LUY9U3EQE
XUMHUYECKUX PEAKITUN
Knaccudukanus xuMmuaeckux

18 | peaknuii (coeTUHEHHUS, PA3JIOKCHHUS, https://m.edsoo.ru/L4807LAGB
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii-

19 sHIKIIoneaucT. O0o0ImeHne nu https://m.edsoo.ru/P1IWARH3AB
CHCTEMAaTU3aU3HAHUN
KontpoabHasg padora Nel o teme

20 p p https://m.edsoo.ru/ON62SNERU
«BemiecTBa 1 XUMUYECKHE PEAKLIUM)
Bo3s — cMech razoB. CocTaB

21 X https://m.edsoo.ru/XONONRN1P

Bo3ayxa. Kucnopon — sneMeHT u



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P

npocroe BeuecTBo. O30H

22

Du3NUeCKNe U XUMHUYCCKHUE
CBOICTBa KHCIIOpOAa (peaKkuuu
OKHUCIICHUS, TOPEHUE).
[TousiTueoboKcHIax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoOBI MOTydeHHUsT KHCIIOPO/Ia B
a00paTOPUH U MPOMBIIIICHHOCTH.
[Tpumenennexuciopoaa

https://m.edsoo.ru/\VJWB6A2RD

24

TennoBoii 3¢ ekt xumMuueckon
peaxkiuu, IoOHATHE O
TEPMOXUMHUYECKOM ypaBHEHUH, IK30-
1 DHIOTEPMUYECKUX PEAKIUIX

https://m.edsoo.ru/PNMKJZHKX

25

Tonnuso (HedTh, Yroiab U METaH).
3arps3HeHue BO3/yXa, CIoCcOObI ero
IPEJOTBpALLCHUS

https://m.edsoo.ru/USNY5UUW?2

26

[TpakTuueckas padota Ne 3 o Teme
«ITonmyuenue u cobupanme
KHUCIIOPO/1a, U3yYEHUE ero CBOMCTBY»

https://m.edsoo.ru/5516UHX3R

27

Bomopon — anemeHT u mpocToe
BemecTBo. Haxosxienue B mpupoie

https://m.edsoo.ru/\WD392ACWB

28

dusznueckre U XUMHYECKUE
CBOMCTBA BOJIOPO/IA.
[IpumeHneHneBo10poIa

https://m.edso0.ru/0SZ28459R

29

ITonsaTue o KUCIOTaX U COJISAX

https://m.edsoo.ru/TMWNIVC43

30

CrnocoObl nosryyeHus Bo10poia B
nabopaTopuu

https://m.edso00.ru/C9TO9UCIP

31

ITpakTtuyeckas padora Ne 4 o teme
«ITomryuenue u cobupanue Bo10po/a,

https://m.edso0.ru/SS3SWAX33K



https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K

W3YyYEHHUE ETO CBOMCTB)

32

ModnsipHblid 00bEM Ta30B. 3aKOH
ABoraapo

https://m.eds00.ru/M3KS010DQ

33

Brrunciienus 00béMa, KOJIMYeCTBa
BEIIECTBA rasa Mo ero U3BECTHOMY
KOJIMYECTBY BEILIECTBA WM 00BEMY

https://m.edso0.ru/MXGOY304M

34

Brruncnenuns o0bEMOB ra3os 1o
YPaBHEHUIO PEaKIIUU Ha OCHOBE
3aK0HA 0OBEMHBIX OTHOIIIEHUI Ta30B

https://m.edso00.ru/9TQ8AXABY

35

dusznueckre U XUMHUYIECKHUE
CBOIICTBA BOJEI

https://m.edsoo.ru/7AOGFZK4R

36

Cocra ocHoBanui. [lorsarue 00
UHIUKATOPaAX

https://m.edsoo.ru/IXB2W6IVL

37

Bopa xak pacTBOpuUTENb.
HacplimieHHbie U HEHACHIIICHHBIE
pacTtBopbl. MaccoBast 10J1 BEeLIeCTBa
B pacTBope

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTrueckas padota Ne 5 o teme
«[IpuroroBieHue pacTBOPOB C
onpeaesIEHHON MacCOBOM 10J1eH
PacTBOPEHHOTO BEIIECTBAY

https://m.edsoo.ru/MWXUKPAUOA

39

KonTponsnas pabora No2 mo teme
«Kucnopoa. Bonopona. Bona»

https://m.edsoo.ru/JM7935DRY

40

OKcuapl: coCcTaB, KiaccuduKaus,
HOMEHKJIaTypa

https://m.edsoo.ru/5TEFSJINAY

41

[TonyueHnue u XuMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCUIIOB

https://m.edso0.ru/8JAZ9YWS2



https://m.edsoo.ru/M3KSO1QDQ
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https://m.edsoo.ru/MKHXP0FH4
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https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2

42

OcHoBaHUS: COCTaB,
KJaccu(uKaIys, HOMEHKIATypa

https://m.edsoo.ru/5U397HUSC

43

[Tosmydyenne u XMMHUYECKUE CBOMCTBA
OCHOBaHUHI

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIaTypa

https://m.edsoo.ru/Q6U4WEBK7

45

[Tosmydyenne u XMMHUYECKUE CBOMCTBA
KHUCJIOT

https://m.edsoo0.ru/Z2GCRN45W

46

Conu (cpennue): HOMEHKIIATypa,
CIIOCOOBI MOJIY4CHHA, XUMHUYCCKUEC
CBOICTBa

https://m.edsoo.ru/JSNUIM9TJ

47

[IpakTueckas pabora Ne 6.
Pemenne SKCIICPUMCHTAJIbHBIX 3a1a4
1o TeMe «OCHOBHBIE KITaCChI
HEOPraHN4YeCKUX COCTUHEHUID

https://m.edsoo.ru/58D13JF7V

48

I'eHeTn4eckas CBSI3b MEXKITY
KJIaCCaMH HEOPraHUYECKUX
COEUHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O060011eHuEe U
CUCTEMATU3AMI3HAHUI

https://m.edsoo.ru/STBUOEEYN

50

KonTponsnas pabora Ne3 mo teme
"OCHOBHBIE KJIACChl HEOPraHUYECKUX
coequHeHun"

https://m.edsoo.ru/AFA7IDULD

51

HepBLIC IIOIIBITKH KJIaCCI/Iq)I/IKaI_II/II/I
XHMHUYECKHX 3JIEMEHTOB. IIoHsATHE O
rpyimnax CXOIHbIX 3JICMCHTOB

https://m.edsoo.ru/C0V3CC214

52

[Iepuonnueckuii 3aK0H U
[Iepuonnueckas cucrema

https://m.edsoo.ru/X9F1NR3U8



https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
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XUMUYeCKuX dneMeHToB 1. Y.
Meneneena

53

[Iepuoasl, rpynmsl, HOATPYIIIIBI

https://m.edsoo.ru/NQMWWJIRXN

54

Crtpoenue atomoB. CoCcTaB aTOMHBIX
saep. M30Tonbl

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue AIeKTPOHHBIX 000JI0UeK
aTOMOB 3JIeMeHTOB [leprnoanueckoi
cucteMmsl /1. 1. MenneneeBa

https://m.edsoo0.ru/T95YNV8B2

56

XapakTepucTUKa XUMHUYECKOTO
AJIEMEHTA TI0 €ro MOJIOKEHUIO B
[Tepnoanueckoii cucreme JI. 1.
MenneneeBa

https://m.edsoo.ru/YIP040OMDX

57

3nauenue [lepuoauyeckoro 3akoHa
JUTSI pa3BUTHS HAYKW W TIPAKTUKH. [].
N. MenpaeneeB — y4€HbIi, eaaror 1
TrpaKJIaHUH

https://m.edsoo.ru/SZD8XEQOP

58

PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3SHAaHUH /
Bcepoccuiickas nmpoBepouHas padota

https://m.edsoo.ru/ZCQTRPO8Y

59

KontponbHas padota Ned4 o teme
«CTtpoeHue aroMa. XUMHUYECKast
cBs3b» / Beepoccuiickas
poBepouHasi paboTa

https://m.edsoo.ru/FTIZF99WF

60

BHeKTpOOTpI/II_IaTeJ'IBHO CThbaTOMOBXH
MHYCCKHUXDJICMCHTOB

https://m.edsoo.ru/HZA110EDS

61

HMoHHassXxuMHu4ueCcKasCcBI3b

https://m.edso0.ru/3SY1RJKVI

62

KOBaJ'IeHTHaSIHOJIHpHaHXI/IMI/I"ICCKaHC
BA3b

https://m.edsoo0.ru/EOL3MT2AE



https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
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KOBaJIeHTHaSIHGHOJISIpHaSIXI/IMI/I‘ICCKa

63 1 https://m.edso00.ru/9YVR3FUXI
SICBA3b

64 CreneHbOKUCICHUS 1 https://m.edsoo0.ru/RA6CVXM66
0 -

65 | - ICTHTCIRHO 1 https.//m.eds00.ru/ZXNCA7DOZ
BOCCTaHOBI/ITeJII)HI)IepeaKL[I/II/I

66 OKUCIUTENN U BOCCTAHOBUTEHU 1 https://m.edso0.ru/QPS46Z5PU
PesepBubrit ypok. O60011eHNE 1

67 CHCTEMATHSAMHA SHAHWH TO TeMe 1 https://m.edsoo.ru/4ARH7M35NF
«CTpoeHue aroma.
XUMHYECKAACBIZh)
P i . 0600

68 C3CPBHBIN YPOK ° iu cHue 1 1 https://m.edsoo.ru/7DNRBZ948
cucreMaTtui3annda 3HaHNU

OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
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9 KUIIACC

Ne KoaungyecTBouacoB
Be aTau3 JIeKTpOHHBIENN(PPOBLICOOPA30
n Temaypoka KonTposbusbl | I[IpakTHyeck A y P bp P
er YyeHus BaTeJIbHbIEPeCYpPChl
/ epadoThl nepadoThI
I 0
[Tepuonnueckuii 3akoH. [lepronnueckas
1 cucTeMa XUMUYECKuX 35eMeHToB JI. 1. 1 https://m.edsoo.ru/ECRKA9OAY
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 https://m.edsoo.ru/GNJPEROFB
MepUOIOB
Knaccudukanus 1 HOMeHKIaTypa
3 1 https://m.edsoo.ru/WTOIWRA2Q
HEOPraHUYECKHUX BEIIECTB
Buael XuMHUUECKO# CBSI3U U THITBI
4 g . 1 https.//m.edsoo.ru/UI4Y5CFRV
KPUCTAJUTMYECKUX PEIIETOK
Kontponbnas padorta Nel o reme
5 «IToBTOpEHUE U yriyONeHne 3HaHUH 1 1 https://m.edsoo.ru/J4X8ZN212
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiaccay
Knaccudukanus XuMHYeCKUX peakuil
6 Puican peartt 1 https://m.edsoo.ru/X8XAE7E2]
10 Pa3IUYHBIM ITPU3HAKAM
[ToHsATHE O CKOPOCTH XUMHUYECKOM
7 peakiuu. [loHsiTHE O TOMOTEHHBIX U 1 https://m.edso0.ru/6VLXCYY7N
TeTEPOre€HHBIX PEAKLIHIX
[TonaTHE O XUMUYECKOM PaBHOBECHH.
8 @DaxTOopBl, BIUAIOUINE HA CKOPOCTh 1 https://m.edsoo.ru/H4FH7NZNM
XUMUYECKON PEaKlUy U MOJIO0KEHUE



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM

XHUMHUYCCKOTO paBHOBCCHUS

g ~ OumemTenbio- https://m.eds00.ru/648V/11026
BOCCTaHOBUTEIIbHBIEPEAKIIUN
Teopus 2NEKTPONUTHYECKON

10 mucconnanuu. CuiabHBIE U cladbie https://m.edsoo.ru/2KCYCLZ16
AJIEKTPOJIUTHI

11 | WonHbleypaBHEHMsIpEAKIIMA https://m.edsoo.ru/VVN2SBON1R
XUMHUYECKHE CBOMCTBA KUCIOT B

12 OCHOBAHHH B CBETE MPEACTABICHUI 00 https://m.edsoo.ru/8HH81YVXI
ANEKTPOJIUTUUECKON JUCCOIHAIIITT
XuMHYECKHE CBOMCTBA COJICH B CBETE

13 | mpencraBneHHid 00 ANEKTPOITUTHIECKON https://m.edsoo.ru/ETD5QTS4G
JIACCOIHAITAN

14 [Tonsatue o ruaponnzecosen https://m.edsoo.ru/9JFRAVESW

15 O06001IeHre U cucTeMaTU3 a3 HAHNI https://m.edsoo.ru/FEEIZRMBG

16 Mpaxriiecias padora Ne 1. «Peurenne https://m.edsoo.ru/7VXTFHIT4
AKCIIEPUMEHTAJIbHBIX 33729
KontponbHas padota Ne2 mo teme

17 «INEKTPOJIUTUYECKAS TUCCOIUALIHSL. https://m.edsoo.ru/9RKLZDNUX
XUMHUYECKHUEPEAKITUN B PACTBOPAX)»
OO01rast XxapakKTepUCTHKA FaJIOTeHOB.

18 | Xwumudeckue CBOMCTBA HA IIPUMEPE https://m.edsoo.ru/NNYKYZF12
xJiopa
Xiopooiopoa. CoJistHast KUCIOTa,

19 XUMUYECKUE CBOMCTBA, MOIYUYEHUE, https://m.edsoo.ru/CWVSHCD2M
MIPUMEHEHUE

20 lpaxrisecias pabora Ne 2 o Teme https://m.edsoo.ru/PVEXIYWEG

«[Tonyyenue COJIIHON KUCIIOTHI,



https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
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https://m.edsoo.ru/8HH81YVXI
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https://m.edsoo.ru/FEEIZRMBG
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H3yYCHHE €€ CBOUCTBY»

21

Beruncienus o ypaBHeHHUIM
XUMHUYCCKUX peaKHHﬁ, €CJIM OJJUH U3
peareHTOB JaH B U30BITKE

https://m.edsoo.ru/4BI5H070F

22

OO1mas XxapakTepuCTHKA HIEMEHTOB
VIA-rpynms

https://m.edsoo.ru/VMWKERSEP

23

AIoTpOTIHBIE MOU(UKAITUN CEPBI.
Haxoxnenue cepbl 1 €€ COeTMHEHUH B
npupoae. XUMHUYECKUECBONCTBACEPHI

https://m.edsoo.ru/CX10EUSPO

24

CepoBonopo, cTpoeHue, pu3ndeckue u
XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcuppl cepbl. CepHast KMCIIOTA,
¢buznyeckue 1 XuMHUYeCKHe CBONCTBA,
pUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1

26

XUMUYECKHE peaKlnu, JIekKaIIHe B
OCHOBE IIPOMBIIIJIEHHOTO croco6a
MOJIy4YEHUSI CEPHOMN KUCIIOTHI.
XUMHUYECKOE3arps3HEHUEOKPYKAIOIIIEC
PEeAbICOCTUHEHUSIMUCEPDI

https://m.edsoo.ru/H7FT3NON4

27

Brrunciaenune maccoBoit JOJIN BBIXOJa
MMpOAYKTaA pCaKIuu

https://m.edsoo.ru/HSJE186WN

28

OO6mras XxapakTepucTuka 3j1eMeHToB VA-
rpynnsl. A30T, paclipOCTpaHEHUE B
npupoie, GU3NIECKUe U XUMHICCKUE
CBOIiCTBa

https://m.edsoo.ru/WAHRMB976

29

AMMI/IaK, €ro (I)I/ISI/ILIGCKI/IG 1 XUMHWYCCKHE
CBOI’ICTB&, MOJIYYCHUC U IIPUMCHCHUC

https://m.edsoo.ru/HZAYE5F13

30

ITpaktnyeckas padora Ne 3 o Teme

https://m.edsoo.ru/JORP641FJ



https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
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https://m.edsoo.ru/J0RP64IFJ

«ITonyyenne amMmmuaKa, U3y4yeHue ero
CBOWCTB»

31

A3oTHas KucioTa, e€ pusnueckue u
XMMHUYECKUE CBOWCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Vcnonp30BaHnEe HUTPATOB U COJIEH
AMMOHMS B KAYCCTBC MUHCPAJIbHBIX
yA0OpeHUiA.
XUMHIUECKOe3arpsi3HEHNEOKPYKAroIIEiC
PEABICOCINHCHUAMMUA30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®docdop. Oxcua pocdopa (V) u
dbocdhopHas kucnoTa, GU3NIECKUE U
XUMHUYECKUE CBOMCTBA, MOTyYCHUE

https://m.edso0.ru/GDQJSO3WP

34

Wcnonb3oBanue pocdaTtoB B KauecTBe
MHHEPAJIbHBIX YI00pECHHI.
3arps3HeHuenpupoHoiicpensidhochaTam
"

https://m.edsoo.ru/UAZ3HUG5V

35

VYraepon, pacipocTpaHeHUE B IPUPO/IE,
¢du3nvecKkrue 1 XUMHUYECKIE CBOCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunpl yriepojaa, ux Gusndeckue u
XUMHYECKHE CBOMCTBA. DKOJIOTHUECKHE
poOJIeMBI, CBSI3aHHBIC C OKCHUIOM
yriepoaa (1V)

https://m.edsoo.ru/OXQAPGNCF

37

YroJpHas KUCIIOTa U €€ COJIN

https://m.edsoo.ru/OHQHDGIPA

38

[IpakTuueckas padora Ne 4 o Teme
"[lony4eHne yriekucioro rasa.
KavecTBeHHast peakuus Ha KapOOHaT-

HOH

https://m.edso0.ru/G2HZXQGCS8

39

HepBOHa‘-IaJ'IBHHe MOHATHS 00

https://m.edso0.ru/30T1Z2109Z



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
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OpraHn4eCKuX BCHICCTBAX KaK O
COCAMHCHUAX YIrijiepoaa

40

Kpemuuii u erocoenmuenus

https://m.edsoo.ru/75JXNHO0I8

41

[Ipaktuyeckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«BaxkHennne HeMeTalIbl ¥ UX
COEIMHCHUS

https://m.edsoo.ru/O7E8DOD7Z

42

KonTponsnas padora Ne3 no teme
«Baxueime HeMeTaJUIbI U UX
COEIMHEHUS

https://m.edso0.ru/S85J9UGH3

43

OO6mast XxapakTepUCTHKAa XUMHUYECKHIX
AJIEMEHTOB — METaJIOB.
Mertammueckasi CBs3b U METaJUTMUECKast
KpPUCTAIUINYECKAs PEIIETKA.
PuU3MYECKUECBONCTBAMETAIIIIOB

https://m.edsoo0.ru/XK1GYPCO1

44

XUMHUYECKUE CBOMCTBA METAIIIOB.
DJIEKTPOXUMUYECKUI P HAIPSKEHU N
METaJJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mre crnocoObI MOTYYCHHS METAJIOB.
CmutaBel. BeruncneHnus o ypaBHEHUAM
XUMHUYECKUX PEaKIUi, €CITM OJIUH U3
pEeareHTOB COJICPKUT MPUMECH

https://m.edso0.ru/G54GDQI2D

46

ITonsarue o KOPPO3MHUMETAIIIOB

https://m.edsoo.ru/4AFIGDOWOW

47

Il{emounbIEMETAIIIBI

https://m.edsoo.ru/X1B4BPUW?2

48

OKCI/I,[[LI U TUAPOKCUJBI HATPUA U KaJIUA

https://m.edso0.ru/Q4DX0G3U9

49

I[lemoyHO3EMEIBHBIE METAIIBI —
KaJbIUNA U MarHui

https://m.edsoo.ru/REOCDY0K6

50

Baxueiiunecoe IMHEHUSAKAIbIINS

https://m.edsoo.ru/CJR96CMZA



https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
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51 | OO0oO6uIeHNE ¥ CHCTeMaTH3alUI3HAHUI https://m.edsoo.ru/O5PXGG1BE

5y | JKEcTKOCTH BN M Crocobet e https://m.eds00.ru/WFMBFTTTP
yCTpaHCHHUS
[Ipaktudeckas padora Ne 6 mo Teme

53 "JKécTKoCTh BOABI H METOJIEI €€ https://m.edsoo.ru/NFIROKB8J
ycTpaHeHHs"

54 | AmroMuHHA https://m.edso0.ru/9ZJ8RD1TV

55 AMGOTEPHBIC CBOHCTBA OKCHIA 1 https://m.edsoo.ru/NI5K110J5
THJIPOKCH/IA

56 | XKemeso https://m.edsoo.ru/F20NJR5SR

57 Oxenoi, rupokcntet 1 com xenesa (11) https://m.edsoo.ru/ARTUBLAMP
u xenesa (1)

58 O06001IeHne U cucTeMaTU3 a3 HaHUI https://m.edsoo.ru/NAON6HGKZ
[Tpaktuueckast padota Ne 7. Permenue

59 31<cnepmvweHTaanmx AT TO TEME https://m.edso0.ru/ZN7G0QSMX
«BakHe#mme MeTalIbl U UX
COCTUHCHUSDY
Brruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUi, €CITM OJIUH U3

60 PCarcHTOB a B H3OBITKE HIIH COACPKHT https://m.edsoo.ru/AYD2HESIY
MIPUMECH.
BrruncieHnssMaccoBOH 10JIMBBIX01AITPO T
yKTapeakIuu

61 O00011IeH1E U CUCTEMATH3AASI3HAHUHA https://m.edso0.ru/BSTOVTKOP
KonTtponpHas padota Ne4 o teme

62 «BaxxHeie MeTalIbl 1 UX https://m.eds00.ru/703C804GN
COCTMHCHUS

63 BemecTsa 1 maTepuasl B IOBCEAHEBHOU https://m.edso0.ru/OFI132JMT0



https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0

KHM3HH 4YCJIOBCKaA

XUMHUYECKOE3arpsA3HEHUEOKPYKAtOILIEHC

64 1 https://m.eds00.ru/9ANGYEYOQI
pebl
P

65 | - OUb XMMHI B PCLICHIHI SKOJOTHHACCIIX |y https://m.eds00.ru/180203Y28
poOiem
P i . 00600

66 C3CPBHBIM YPOK ° EII cHHe 1 1 https://m.edsoo.ru/DT1BAS5U4
cucreMaTtni3anda 3HaHNU
P i . 006006

67 C3CPBHBI YpOK ° iII crme n 1 https://m.eds00.ru/P52TJZNXV
cucreMaTtni3anda 3HaHNU
P i . 00600

68 C3CPBHBIN YPOK ° iu cHue 1 1 https://m.eds00.ru/TMK36TJZG
cucreMaTtni3anda 3HaHNU
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

KO}IHPOBepﬂeMOF0p63yJ1bTaTa

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOI 00pa30BaTeibHOM MPOrpaMMbl
OCHOBHOT'0 00111er0 00pa3oBaHus

IIo Teme: «HepBOHaLIaJ'IBHI)IC XUMHNUYCCKHUE ITIOHATUS)

1.1

PACKpBIBATH CMBICI OCHOBHBIX XUMHWYCCKHUX HOHATHIH:
aToOM, MOJICKyJa, XHMHYECKHU 3JIEMEHT, TPOCTOe
BEIIECTBO, CII0)KHOE BENIECTBO, CMECh (OHOPOTHAS H
HEOJIHOPOJIHAS),  BaJICHTHOCTh,  OTHOCHUTEIIbHAS
aTOMHasi M MOJICKYJIsIpHas Macca, KOJHUYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas HOJIs
XHUMHYECKOTO JJIEMEHTa B COCIMHEHUH, MOJISIPHBIN
00bEM, XUMHUYECKas peakmus, KiaccuduKaus
PEaKIHii: peaknuu COCIMHEHMS, peaxkuuu
pa3JIOKEHUs, Peakluy 3aMEIICHHS, pEaKIii 0OOMeHa,
9K30- H DOHAOTCPMHYCCKHE PEAKIMH, TEIJIOBOM
3 eKT peakiuu, pacTBOp, MaccoBast J0JIsI BEIIECTBA

(polieHTHAs KOHIEHTPALUs) B pacTBOpPE

1.2

HILUIIOCTPpUPOBATDH B3aUMOCBA3b OCHOBHBIX
XUMHUYECKUX TTOHITHH U IIPUMCHATH 3TU IIOHATHA IIPU

OINMCaHMUH BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HUCIIOJIB30BAaThb XUMHUYICCKYIO CHUMBOJIUKY JIIA
COCTaBJICHUA (I)OpMy.]'I BCIICCTB U ypaBHeHI/Iﬁ

XUMHUYCCKUX peaKLII/Iﬁ

1.4

PacKpbIBaTb CMBICII 3daKOHOB COXpAHCHUA MAaCChI
BCIICCTB, IIOCTOAHCTBA CcoCTaBa, dTOMHO-

MOJICKYJIIPHOT'O YYCHUS, 3aKOHA ABOFaIIpo

1.5

OonpCACiAITb BAJCHTHOCTb ATOMOB 3JICMCHTOB B




6I/IHapHLIX COCIUHCHUAX

1.6

KJIACCH(PHUIIMPOBATH XUMUYECKUE peakiuu (10 YUCIy
U COCTaBY YYacCTBYIOUIMX B PEAKIMU BEILIECTB, IO

TETIOBOMY AP PEKTY)

1.7

BBIUUCIIATH  OTHOCHUTEIIBHYK)  MOJIEKYJSIDHYIO U

MOJISIPHYIO MacChl BEILIECTB

1.8

BBIYUCIIATHE MACCOBYIO JOJIIO XMMHUYCCKOT'O 3JICMCHTA

1o ¢popMylie CoeTMHEHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BEIIECTBA B PACTBOPE

1.10

MPUMEHATh €CTECTBEHHOHAYYHBIE METOJIbI TTO3HAHUS
—  HaOmrofieHWe, W3MEpEHHue, MOJEIMPOBAHUE,

JKCIIEPUMEHT (peasbHbIM U MBICICHHBIN)

ITo TEeMe: «Baxnenmmue MIPEACTABUTENN

HEOPraHNYCCKUX BEIICCTB»

2.1

PACKpPBIBATH CMBICI OCHOBHBIX XUMHWYCCKHUX MMOHSITHH:

OKCH/]I, KHCIIOTa, OCHOBaHHE, COJIb

2.2

OIIpCACIIATh IPHUHATJICKHOCTD BCIIICCTB K

ompenenéHHOMY Kilaccy COeIUHEHHH o ¢popmyaam

2.3

KJIaCCU(PUIIMPOBATbHEOPraHMYECKUEBELIECTBA

2.4

XapaKTepH30BaTh (OMHUCHIBATh) OOIIME XUMHUYCCKUE
CBO¥CTBa BEIIIECTB pa3IMYHbIX KJIaCCOB,
MOJITBEPK/Iasi ONMMCAHUE MPUMEPAMU MOJICKYJISPHBIX

YpaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA

2.5

IMPOIrHO3UPOBATH CBOIiCTBa BCIIECTB B 3aBUCHMOCTH
OT HX Ka4C€CTBCHHOIO COCTaBd, BO3MOXHOCTHU
IMPOTCKAaHUA XHUMHNYCCKHX HpeBpaH_ICHI/Iﬁ B

Pa3JINYHbIX YCIIOBUAX

2.6

CleoBaTh MpaBWJIaM TIOJb30BAHUS XUMHYECKOU
MOCY/I0N M abopaTOpHBIM 000pPYIOBAaHUEM, & TAKKE
mpaBUJIaM 00pallleHus ¢ BEIIeCTBAMU B COOTBETCTBUU
C HUHCTPYKIHUSMHU IO BBINOJHEHHIO JabOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJIYYEHUIO U COOMPAHUIO
ra3000pa3HBIX BEIIECTB (BOJOpPOAAa M KHUCIOPOAA),

IIPUTOTOBJICHUIO  PAacTBOPOB  C  OINPEACIEHHOU




MAacCOBOM  JIOJIEd  PAacTBOPEHHOIO  BEILECTBA,
IJIaHUPOBATh )41 IMpOBOAUTD XUMHUYECCKUEC
HKCIIEPUMEHTHI [0  PAcHO3HABAHUIO  PACTBOPOB
mieJioued M KUCIOT C TIOMOIIBI0 HWHIMKATOPOB

(makmyc, GeHondTaNenH, METHIIOPAHXK U APYTHUE)

2.7

MPOBOJUTH PACYETHl IO YPABHEHUIO XUMHYECKOU

peaknuu

ITo Teme: «Ilepnognueckuit 3akoH u Ilepuoanyeckas
cucteMa xumudeckux sneMeHToB J[. . Menpeneena.
CtpoeHneaTomoB. XUMHUYECKASICBA3b.

OKI/ICJ'II/ITCJ'II)HO-BOCCTaHOBI/ITeJ'II)HblepeaKHI/II/I»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX TTOHITHIA:
AIpO aTroma, JJIEKTPOHHBIM CJOW aroma, aTOMHas
opOuTanp, paauyc aToma, XHMHUYECKas CBS3b,
noJiApHasi M  HEMOJIApHas. KOBAJIEHTHas  CBS3b,
3JEKTPOOTPUIIATENILHOCTh, HMOHHAs  CBf3b, HOH,

KaTuOH, aHHUOH, CTCIICHb OKUCJICHU

3.2

KJ'IaCCI/I(1)I/IHI/IpOBaTBXI/IMI/I‘IeCKI/IGBHGMeHTbI

3.3

OTMCBHIBATh U XapaKTEPH30BaTh TaOIUUYHYIO GOpMY
[lepnoanueckoil CUCTEMBI XMMHYECKUX SJIEMEHTOB:
pas3ianyath HOHSTUS «TJ1aBHas MoArpymmna
(Arpynma)» u «mobounas moarpymnmna (brpymma)y,

«MaJiple» U «OO0JIbIIHEY IICPHUOAbI

3.4

packpbiBaTh cmbici [lepuoanueckoro 3akona [[.U.
Menpeneesa: JEMOHCTPUPOBATh MMOHUMaHUE
MEPUOINYECKON 3aBUCUMOCTH CBONCTB XMMHYECKHX
9JIEMEHTOB OT uX mosoxeHus B Ilepuomumueckoit

CHUCTCMC

3.5

COOTHOCHUTh 0003HAYCHHUS, KOTOPHIE HMECIOTCS B
tabnmune «llepuoanueckas cucreMa XUMHUYECKHX
snemenToB .M. MeHaeneeBa» ¢  YHCIOBBIMH
XapaKTEepUCTUKAMU CTPOCHUS aTOMOB XHMHYECKHUX
JJIEeMEHTOB (COCTaB W 3apsja sapa, oOllee Yucio
JJIEKTPOHOB U PACHpPEACICHUE MX IO AJIEKTPOHHBIM

CJI0SIM)




3.6

OonpCAC/IATb  CTCIICHb  OKHUCJIICHUA  JJICMCHTOB B

6I/IHapHLIX COCIUHCHUAX

3.7

ONPeNENsATh BUJ XUMHYECKON CBSA3M (KOBaJEHTHAsI U

I/IOHHaSI) B HCOPraHMYCCKUX COCANHCHUAX

9 KUIIACC

KO}IHPOBepﬂ6MOF0pe3yJ1bTaTa

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOT'0 00111€er0 00pa3oBaHus

ITo Teme: «BemiecTBO M XUMUYECKasi PEAKIIUS

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATU:
pacTBop, JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAS TUCCOLMALINS, PEAKIIMU HOHHOTO
oOMeHa, KaTaJu3aTop, XHMHUYECKOE paBHOBECHE,
obpaTtumble u HeoOpaTuMble peakuuy,
OKHUCIIUTEIbHOBOCCTAHOBUTEIIbHBIE peaKiuu,
OKHCIIUTENb,  BOCCTAHOBUTENIb,  OKHUCIEHHE U
BOCCTAHOBJICHME,  aJUIOTPONUs,  aM(OTEpHOCTb,
XUMHYecKas  CBA3b  (KOBaJEHTHAas,  HOHHAf,
MeTajuIn4ecKas), KpHUCTalIn4yecKas peérka,

CIlJIaBbl, CKOPOCTb XUMHYECKOH pC€aKnuu

1.2

HIUIFOCTPpUPOBATDH B3aUMOCBA3b OCHOBHBIX
XHUMHUYECKUX IOHSITHI B IIPUMCHSATE 3TU IOHATHA ITPU

OIIMCaHHUHM BCIICCTB U UX HpCBpaIHCHI/Iﬁ

1.3

COCTaBIIATh ypaBHEHUS ANEKTPOJUTUYECKON
JUACCOLMAIIMY KUCJIOT, IeJ0Yeld U COJIEeH, MOJHbBIE U

COKpaH_[éHHBIe YPpaBHCHUA peaKI_II/Iﬁ HOHHOTO 0OMeHa

1.4

PacCKphLIBATh CYIIHOCTDb OKHCIIMTCIBbHO-
BOCCTAHOBHTCIIbHBIX peaKHI/Iﬁ MoCpeaAcCTBOM

COCTAaBJICHUA 3JICKTPOHHOTO OaraHca 3TUX peaKHI/Iﬁ

1.5

MMPOBOIUTH paC‘IéTLI 0 YpaBHCHHIO XHMHUYECKOM

peaxiuu

IIo Temam: «Hemeramibsl W HMX COCOUHEHHUS» U

«MeTallibl U UX COSIMHEHU




2.1

XapaKkTepHu30BaTh (omuchIBaTH) obmne u
CHeU(PUIECKHEe XUMUYECKHE CBOMCTBA MPOCTHIX H
CIOXKHBIX  BEIECTB, TMOJATBEPXKJasi  OIMKCAHHE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUU

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

2.2

COCTaBJIATh YpaBHCHUA peaKuHﬁ, MOATBCPKAAOIITUX
CyIICCTBOBAHHEC TCHETHYCCKOM CBA3U MCKIY

BCIICCTBAMU PA3JIMYHLIX KJIaACCOB

2.3

IMPOrHO3UPOBATH CBOIiCTBa BC€IICCTB B 3aBUCHUMOCTH
oT ux CTPOCHHA, BO3MO>XHOCTHU MMPOTCKAHHUA

XUMHUYECKNX IIPEBPALLECHHUM B PAa3JINYHBIX YCIOBHSX
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CIeIOBaTh TPaBWJIAM TIOJb30BAHUS XUMHYECKOU
MOCYZI0N M JIaGOpaTOPHBIM OOOPYIOBAHHMEM, a TAKKE
MIpaBHJIaM OOpPAIIlCHUS C BEIIECTBAMH B COOTBETCTBUHU
C HUHCTPYKIHUAMHU 110 BBIIIOJJHCHHIO J'Ia60paT0pHI)IX
XUMHWYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO
razoo0pa3HbIX BEMIECTB (aMMHaKa W YTJIEKHCIIOTO

rasa)

2.5

IPOBOTUTH peaxiuy, MO ITBEPIK IAIOIIIHE
Ka4eCTBEHHBIH  COCTaB  pPa3lIMYHBIX  BEIIECTB:
pacrio3HaBaTh OTBITHBIM ITyTEM XJIOPHI-, OpPOMHI,
woaua, kapOoHar, docdar, cuiaukar, cyiabdar,
THIPOKCUIMOHBI,  KaTHOHBl ~ aMMOHHS,  HOHBI
U3YyYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIUE B BOJHBIX

pacTBOpaxX HCOPraHM4YECCKMUX BCIUICCTB

ITo Teme: «Xumus u OKpYyKaromas cpeaa»

3.1

pacKpbIBaTb CMbICJI OCHOBHBIX XUMHNYCCKHX MOHSTHH:

ITJIK BemiecTBa; KOPpO3us METAIIOB

3.2

OPUMEHATh OCHOBHBIC OIEPAlldHd  MBICIHTEIBHOM
NESITEeIPHOCTH — aHalu3 W CHHTE3, CpaBHCHHE,
000011IeHHE, CHCTEMATHU3AIIHIO, BBISIBJIEHHE
NPUYHHHO-CJICICTBCHHBIX CBSI3eH — IS W3Y4YCHHSI
CBOWCTB  BEIIECTB W  XUMHUYECKUX  PEaKIIHii;
€CTeCTBEHHOHAYYHBIC METOIbI [O3HAHUA  —

Ha6.IIIOILCHI/IC, HU3MEPCHUC, MOJCIINPOBAHUC,




AKCIEPUMEHT (peabHbIil U MBICIICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

Hp0BepﬂeMblﬁaﬂeMeHTconepmaHnﬂ

1

HepBOHa‘-IaJII)HI)IGXI/IMI/I‘-IGCKI/ICHOHﬂTI/ISI

1.1

[Ipenmer xumun. Ponp XUMHUM B KM3HM YEIOBEKA. XHMHUSA B CUCTEME HayK.
Tena Hu BEIIECTBA. Ddu3nyecknecBOUCTBAaBEIIECTB.

Ar PEraTHOCCOCTOSTHNCBCILICCTB

1.2

Ilonsatue o METOJaX IMO3HaHHUA B XUMHHU. Ywucteie BCIICCTBA U CMCCH. CriocoOrbl

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. XnuMmudeckne dneMeHTBEl. CHMBOJBI XHUMHUYECKHX

a51eMeHTOB. [IpocTeie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOEYUCHHE

1.4

Xumunyeckass Gopmysna. BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOAHCTBA  cocTraBa  BemecTB.  OTHOcUTenbHass  aroMHas  Macca.
OTtHocuTenbHAsIMOJNIEKYIIPHAasAIMacca.  MaccoBasgOIIXMMUYECKOTOIIEMEHTA B

COEIUHEHUN

1.5

KonnuectBo BemectBa. Mosb. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl u qucna CTPYKTYPHBIX €IMHHUIL BEIIECTBA.

PacuérbinodopmynaMXuMU4ecKUXCOEAMHEHNUN

1.6

Ou3nyeckue U XUMUYECKUE SIBIICHUS. XUMHUUYECKas peakius U e€ MPHU3HAKU.
3aK0H COXpaHEHHS MacChl BEIIECTB. XUMUYECKUE ypaBHeHH. Kimaccudukamms

XUMHUYECKUX peakluil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOH TOCYI0H, C IPaBUIaAMHU
paboTel B Jlaboparopud u TNpuéMaMu OOpalleHuss C J1abopaTOPHBIM
00OpyJIOBaHHEM, H3yY€HHE M ONHCaHUue (U3NYECKUX CBOWCTB 0Opa3loB
HEOPraHMYECKUX BEUIECTB, HAOIOJeHUE (U3NYECKUX (IJIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTHUPAHHUE caxapa B CTYIKE, KAIICHUE W KOHJICHCAIIHMs BOJbI) U
XUMHYECKUX  (TOpeHHe CBeYH, TNpOKaJIMBaHHE MEAHOH  MPOBOJIOKH,
B3aMMOJICIICTBIE MeNa C KHUCIOTOM) sIBIEHHH, HaOMIOeHHe W ONUCaHHe
NPU3HAKOB TMPOTEKAHUS XUMHUUYECKUX peakmuil  (pa3iokeHwe caxapa,
B3aMMO/ICHCTBUE CEPHON KUCIIOTHI C XJIOPUJIOM Oapus, pa3iokKeHHe THAPOKCHIA
Memu(ll) mpu HarpeBaHWUM, B3aUMOJICHCTBHE 3JKele3a C PacTBOPOM COJIU

memu(ll), m3ydenwe cmocoOoOB pazaeneHusi cMecedl (C TMOMOIIBIO MAarHuTa,




(¢bunbTpOBaHUE, BBIIAPUBAHKE, AUCTUJUIAIMS, XpomaTorpadus), MpOBEACHUE
OYMCTKH MTOBAPEHHOM COJIM, HAOJIIOICHUE U ONHCAHKUE PE3YyIbTAaTOB MPOBEACHUS
OIIBITA, WLIIOCTPUPYIOLIErO 3aKOH COXPAaHEHUs MacChl, CO3JaHUE MOJCIIEeH

MOJIEKYII (IIapOCTEPHKHEBBIX )

BaxuelmmenpeacTaBUTEIIMHEOPraHUYECKUXBEILIECTB

2.1

Bo3ayx — cmech rasos. CoctaB Bo3myxa. Kuciaopox — amemeHT m mpocrtoe
BemecTBo. HaxoxaeHue Kuciopoaa B MpUpOZe, (U3UUECKUE W XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucnopona. CrnocoOsl
MONydeHWs  Kuciopoga B JabopaTopu ¥ IPOMBIIUIEHHOCTH.
KpyrosopoTkucioposa B HpUPOJIE. O30H -

AIJIOTPOTHASIMO JU(PUKALUSKUCIOPO/Ia

2.2

TemnoBoil A3ppeKT XUMUUECKONH peaKIMi, TEPMOXUMUYECKHE YPAaBHEHUS, IK30-
1 3HJIOTEPMHUYECKUE peaKku. TOIUINBO: Yyrojib U METaH. 3arps3HEHUE BO3/1yXa,

yCcUJIEeHUE MTApHUKOBOTO 3P deKTa, pa3pylieHre 030HOBOTO CII0s

2.3

Bonopon — anemeHT u mpocroe BemectBo. HaxokneHne Bogopoaa B HPUPOJE,
¢u3nueckre W XUMHUYECKHE CBOICTBA, INPHUMEHEHHE, CHOCOOBI IOJTy4EHHUS.

Kuciote! u conu

2.4

Monspabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM

2.5

®duznyeckue CcBoWicTBa Boabl. Boma kak  pactBopuTenb.  PacTBOpBHI.
HacplinienHple M1 HEHAChIILIEHHBIE PAcTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast gonsi BemlecTBa B pacTBope. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie U B XKU3HM ueioBeka. Kpyrosopor
BOJIbI B IpHUpoJIe. 3arps3HeHUEPUPOTHBIXBO/I. Oxpana u

OYHCTKAIIPUPOAHBIXBO

2.6

Knaccudukanus nHeopranmyeckux coeaumHeHuit. Oxcunbl. Knaccudukarus
OKCHJOB: colieoOpa3yomue (OCHOBHBIC, KHUCIOTHBbIE, aM{(OTEepHbIE) H
Hecolieo0pa3yrolue. Howmenxkmnarypa OKCH/IOB. duznueckue u

XUMHUYECKHECBONCTBAOKCHUIOB. HOJ'IY‘IGHI/IGOKCI/I)IOB

2.7

OcnoBanus. Knaccudukanus ocHOBaHMI: IIENOYM U HEPACTBOPUMBIE
OCHOBAHUS. HomenknarypaocHOBaHHUH. dusnueckue "

XUMHUUYECKMECBOMCTBAOCHOBaHUM. [loryueHneocHoBanui

2.8

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. dusnueckue u
XUMHYECKHE cBoMcTBa KHCIOT. PsamakrtmBHoctuMeTauioB H.H. bekxetosa.

HOJ'Iy‘-IeHI/IeKI/ICJ'IOT

2.9

Comu. Homenknatypa coneil. dusnueckue M XMMUYECKHE CBOMCTBa COJEH.




ITonyyenuecoien

2.10

I'enernueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  AKCHEPUMEHT: KAueCTBEHHOE  OIPEICIIEHHE  COJEP)KAHUS
KHCJIOpOJia B BO3JyXe, MOJY4YeHHE, COOMpaHHE, PAacllO3HABAHME U H3y4EHUE
CBOMCTB KHCIIOpOJia, HAOJIOJIEHUE B3aUMOJICHCTBHS BELIECTB C KUCIOPOJAOM U
yCIIOBUSI BOBHUKHOBEHUS U IPEKpalleHUs] TopeHus (1oxapa), 03HAKOMJIIEHHUE C
oOpa3uaMu OKCHUIOB M OIMCAHUE HUX CBOMCTB, IOJIyu€HUE, coOUpaHHe,
pacrno3HaBaHUe M HM3y4eHHE CBOICTB BOJOpoAa (FOpEeHHE), B3aMMOJEHCTBHE
BoJsiopona ¢ okcuaoM Menu(ll) (Bo3aMOXKHO HCTIONB30BaHUE BUICOMATEPHAIIOB),
HaOmoJieHue 00pa3lloB BEIIECTB KOJWYECTBOM | MOJb, HCCIIETOBaHUE
OCOOEHHOCTENl PAcTBOPEHMsI BEIIECTB C Pa3JIU4YHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOW MACCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBA, B3aHMOJICICTBHE BOABI C MeTalylaMH (HaTpUEeM U KaJlblIueM)
(BO3MOXKHO HCIIOJIb30BAHHWE BHUAECOMATEpUaOB), OIpEAEIeHHEe pPacTBOPOB
KHCIIOT M IIeJoYed ¢ TOMOIIbI0 HHAWKATOPOB, HCCIEN0oBaHHE OOpa3loB
HEOPraHMYECKUX BEUIECTB pPAa3IMYHBIX KJIACCOB, HAONIOJIEHWE W3MEHEHHS
OKpack MHJIMKATOPOB B pacTBOpax KUCJIOT U IIeJouel, u3ydyeHHe
B3aumoeiicTBus okcuna meau(ll) ¢ pacTBopomM CepHON KHCIOTBI, KHCIOT C
METaJlIaMH, PEaKIUid HEUTpaIu3aluu, NoJy4eHue HEPACTBOPUMBIX OCHOBaHUM,
BBITECHEHHE OJIHOTO MeTajyla JpyruM M3 pacTBopa COJIM, PpELICHHE
SKCIIEPUMEHTAJbHBIX 337a4 Mo TeMe «Baxueime Kiacchl HEOpPraHMYECKHX

COEIUHEHUI

[Tepuonuueckuii 3akon u [leproauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
H.N. MenaeneeBa. CTpoeHuEaTOMOB. XUMUYECKasCBA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBICPCAKIINH

3.1

HepBLIe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHMYECKHUX »dJIeMeHTOB. llonsaTtue o
Ipynmnax CXOAHBIX 3JIEMCHTOB (H_ICJ'IO‘IHBIC 1 MCIOYHO3CMCIBbHBIC MCTAIBI,
T'aJIOI'CHBI, HHCPTHLIC ra31>1). BJICMCHTH,

KOTOpLIeO6p213y}0TaM(1)OTeprIeOKCI/II[bI U TUAPOKCUbI

3.2

[Tepuonnueckuii 3axoH. [lepuoanueckas cucteMa XuMHIECKUX d1eMeHTOB J[. 1.
Menneneena. KopoTkonepuonas u JUIMHHOIIEpUOIHAs bopMbI
[lepuonnueckort cucremel xumuueckux a3nemeHtoB J[.M. Menneneesa.
[lepronsl u rpynmel. PU3HMYECKUM CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB

nepuoJa v rpyuIibl 3JICMCHTA

3.3

CTpOGHI/Ie atromoB. CocTaB aTOMHEIX Aaep. H3oTonsl. 3J’IeKTpOHLI. CTpOCHI/IC




JJIEKTPOHHBIX 00O0JIOYeK aTOMOB TepBbIX 20 XHUMHYECKHX JJIEMEHTOB
[Iepuoguueckoit cucremsl [I.JM1. MenneneeBa. XapakTepuCTUKa XMUMHUYECKOTO

3JIEMEHTA 10 €ro nojoxeHuro B [lepuonnueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XUMUYECKHX 3JIEMEHTOB,
METAJUIMYECKMX M HEMETAUIMYECKUX CBOWCTB IIO TIpylnaM M IEPHOJAM.
3unauenue Ilepuoanueckoro 3akoHa u [leprnoauueckoil CUCTEMbl XUMUYECKUX
BJIEMEHTOB IJis pa3BUTHS Hayku WU npaktuku. .M. MenpaeneeB — y4€Hbld U

rpaxJaHuH

3.5

Xumuueckasi cBs3b. KoBaneHTHast (ToJisspHas W HEMOJSIpHAsi)  CBS3b.

SHGKTPOOTPI/IHaTeHLHOCTB XUMHUYECKUX dJIEeMEeHTOB. MloHHas CBA3b

3.6

Crenenb okuciieHus. OKUCIUTEILHOBOCCTAHOBHUTEILHEIE pCaKkuu. HpOIICCCBI

OKHCJICHHS B BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN OKCHEPUMEHT: H3ydeHHe oOpa3loB BEUIECTB METAIJIOB H
HEMETAJUIOB, B3aMMOJCHCTBHE THAPOKCHIA IMHKA C pPacTBOpaMU KHCIOT H
[IE0YEel, MPOBEACHHUE OMNBITOB, WUIFOCTPUPYIOUIUX MPHUMEPHI OKHCIUTEIBHO-

BOCCTaHOBUTEJIbHBIX peaKkiuil (ropeHue, peakluu pas3iokKeH!sl, COETUHEHMS)

9 KUIIACC

Kon

IIpoBepsieMbliidJIeMEHTCOIEPKAHMS

BeH_[eCTBO U XUMHUYCCKaA pCaKlusd. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucreMa XumMudeckux sneMmeHToB [I.M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHM CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPHOJOB, Kalus, KadblUd H HX
COCIMHCHUN B COOTBETCTBHH C IIOJIOKCHHEM OJJIeMEHTOB B Ilepuomamueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHABI XUMHWYECKOH CBSI3H. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHUCHUMOCTh CBOMCTB BEIIeCTBa OT THUIIA KpHCTaHHH‘ICCKOﬁ peH_IéTKI/I
1 BUJAa XMMHYECKOH CBSI3H. KJ'IaCCI/I(l)I/IKaI_II/ISI U HOMCHKJIATypa HCOPTAHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XYUMHUYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIHNXCA K Ppa3JINYHbIM Kil1acCcaM HCOPraHn4eCKux COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMHUUECKUX Peakluid MO pa3IM4HbIM MpHU3HAKaM (M0 YHUCITY U

COCTaBy Y4HAaCTBYKOIIIUX B PCAKOUN BCUICCTB, IO TCIIJIOBOMY B(I)(I)GKTY, 10




U3MEHEHUIO CTEIIEHEH OKUCICHUS XUMHUYECKUX 3JIEMCHTOB, II0 O6paTI/IMOCTI/I, 110
y4acTUIO KaraauzaTopa). JK30- u SHAOTEPMUUYECKUE  PEaKIIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOMN pCaKkuuun

1.4

[Tonsitue 06 O0OpaTUMBIX W HEOOPATUMBIX XMUMUYECKHX peakiusax. [lonsrue o
TOMOTEHHBIX M I'€TePOTreHHBIX peakuusax. IIoHsaTne 0 XMMHUYECKOM PaBHOBECHUMU.
@akTOophl, BIMAKOIIME HA CKOPOCTh XHMHUYECKOW pEaKIMM M IOJIOKECHHE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peakuuu, ANIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakiuu.  CocraBieHue  ypaBHEHUU
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEAaKUMA C HCHOJB30BaHUEM MeEToJa

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPOIMTUUECKON TUCCOLMALUU. DJIEKTPOJUTHI U HEDIEKTPOIHUTHI.
Karnonsl, annonsl. MexaHn3M AMCCONMAIIMN BEIIECTB C PA3IMYHBIMM BUIAMH
xumMudeckor cBs3u. CreneHp aucconuanuu. CUIbHBIE U CIa0ble dJIEKTPOJIHUTEHI.
Peakiiun moHHOTrO OOMEHa. YCIOBUS MPOTEKAHUS PEaKIMid MOHHOTO OOMeEHa,
MOJHBIE M COKpAIEHHBIE HOHHBIE ypaBHEHUs peakunid. CBONCTBa KHUCIOT,
OCHOBaHMH W COJiel B CBeTE TMPEACTABICHUH 00 JIEKTPOIUTHIECCKOMN

nucconuanuu. KauectBeHHbIEpeaKIMMHAUOHKI. [ToHsTHE O TUIpoIn3ecoIen

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPUCTAITUYECKUX
pEeIETOK HEOpPraHM4YecKHX BEIIeCTB — METAJJIOB W HeMeTauioB (rpadura u
anMasa), CIOKHBIX BEIIeCTB (XJIoOpuJa HATpus); HUCCIEIOBAHUE 3aBHUCHUMOCTH
CKOPOCTHM XUMHUYECKOW pEaKIHH OT BO3JCHCTBUS pPA3NIUYHBIX (PAKTOPOB;
UCCIIEJIOBAaHNE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIECTB,  Ipoliecca
JTUCCOLMAllMM  KUCJIOT, Imejaodell U cojeil  (BO3MOXKHO HCIHOJIb30BaHUE
BUJICOMATEPUAIIOB); TMPOBEACHHUE OIBITOB, WUIIOCTPUPYIOUIUX MPU3HAKH
IpOTEKaHUs peakiuii HOHHOTO oOMeHa (0Opa3oBaHME OCa/iKa, BBIJECICHUE ra3a,
0o0pa3oBaHUE BOJbl); OMBITOB, WUIIOCTPUPYIOIIMX MPUMEPhl OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakiuil (TOpeHue, peaklud pa3iokKEeHHs, COCIAUHEHHS);
pacro3HaBaHHe HEOPTraHUYECKHX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 uxcoeamHeHU

2.1

061_[[215{ XapaKTCPUCTHKA  T'aJIOTCHOB. OcoOeHHOCTH CTPOCHUSA  ATOMOB,
XapaKTCPHBIC CTCIICHU OKHUCJICHUA. CTpOGHI/Ie 151 (I)I/BI/I‘IGCKI/Ie CBOICTBA IMPOCTBIX
BCIICCTB — TaJIOI'CHOB. XUMHUUYECKHE CBOMCTBA Ha npumMepe  XJjiopa

(B3aHMOHCﬁCTBHC ¢ MCTalllaMH, HCEMCTallllaMu, menoann). XJ'IOpOBO,Z[OpO,Z[.




ConsiHast KMCIIOTa, XMMHUYECKHE CBOWMCTBA, MOJIyd€HUE, IpUMEHEHHe. [leiicTBue
XJIOpa M XJOpPOBOJOPOJAa HAa OpPraHu3M YeJIOBEKA. BakHEHIMEXJOpHUIbl U

HWXHAXO0XJAEHUE B IPUPOJIE

2.2

Obmas xapaxkrtepuctuka 31eMeHTOB VIA-rpynnel. OcoGeHHOCTH CTpoeHus
aTOMOB, XapaKTepHbIC cTeneHn okucieHus. CtpoeHne u (puU3NYecKue CBOICTBA
IPOCTBIX BEMIECTB — KHCIOPOAAa M Cepbl. AJUIOTPONHBIE MOIU(PHUKAINA
KUCIIOpOa M cepbl. XMMHUYECKHe CBOHCTBa cepbl. CepoBOIOPOA, CTPOEHHE,
¢u3nveckne M XUMHYECKHE CBOMCTBa. OKCHABI Cepbl Kak MpPEICTaBUTEIN
KHACIOTHBIX OKcHJO0B. CepHasi KHCIOTa, (PU3MUECKHE M XUMHUYECKHE CBOMCTBA
(oOmme kak mpelacTaBUTEN Kiacca KUCIOT U crneurduueckue). XUMHUYECKUe
peakmuu, JeXalue B OCHOBE MPOMBINUICHHOTO CIMoco0a MOJYyYeHUs CEpHOM
kucinoTel. [lpumenenue. Coiln CEpHOM KHUCIOTHI, KadeCTBEHHAs pEaKus Ha
cynbdar-uon. HaxoxxneHne cepbl M €€ COEAWHEHHWH B TPUPOAC. XUMHUECKOES
3arps3HEHUE OKPYXKAIOIMIEH CpeIbl COSAMHEHUSMH CEePbl (KHUCIOTHBIE O,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OO6miass xapaktepuctuka 35eMeHTOB VA-rpynnbl. OcOOE€HHOCTH CTpOEHUus
aTOMOB, XapaKTepHbIE CTETIEHU OKHCIEHUS. A30T, pacpOoCTpaHEHUE B IPUPO/IE,
(dbu3mveckne U XUMHYeCKHe cBoKcTBa. KpyroBopoT azora B mpupoae. AMMHAK,
ero (u3nyecKkue M XUMHYECKHE CBOWCTBA, moiydeHue u npumeHeHue. Comau
aMMOHHUSI, UX GU3NYECKUE U XUMUYECKUE CBOICTBa, MpuMeHeHne. KauecrBeHHast
peakiusi Ha MOHbI aMMOHHMs. A30THasi KUCJIOTa, €€ moiyyeHue, pusnveckue u
XMMHUYECKHe CcBOHCTBa (oOmiMe Kak MpeACcTaBUTENs Kiacca KHUCIOT U
cnenuduueckue). lVcnonp3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KayecTBE
MUHEPAIBHBIX yOOoOpeHuil. XHUMHUYECKOE 3arps3HEHUE OKpPYKalolleld Ccpelibl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC [OXKIHW, 3arps3HEHUE BO3yXa, MOYBHI U

BOJIOEMOB)

2.4

®docdop, amtoTpornHbie Moaudukanuu Gocdopa, GU3MYECKHE U XUMHYCCKHE
cBoiictBa. Oxcun Qochopa(V) u dochopHas kuciora, QuUUYECKHe U
XUMUYECKHE CBOWCTBA, MOJTy4CHUE. Hcnonw3oBanuedocharton B

KaueCTBEMHUHEPAIbHBIXY00peHHit

2.5

OOmiast xapakrepuctuka 3neMeHToB |VA-rpynmnsl. OCOGEHHOCTH CTpOEHHS
aTOMOB, XapakKTEpPHble CTENEHH OKHUCICHMs.  YTIJIepoJ,  aJUIOTPOIIHBIE
MoIuGUKAIMK, PaclpOCTpPaHEHWE B MpPHPOJE, (PU3MUECKHE U XUMHUYECKUE
cBoiictBa. Ancopouus. Kpyrosoport yriepoza B npupojae. OKCHabl yriepoa, ux

(I)I/I3I/I‘-IGCKI/IG n XHMHYCCKUC CBOﬁCTBa, JIeNCTBHE Ha KHUBBIC OpraHu3MBlI,




MOJIYYCHHUEC U INPUMCHCHHUC. DKOJIOTHYECKUE HpO6HeMLI, CBsI3aHHBIC C OKCHIOM
yraepoaa(lV); rumote3a TI00aNBHOTO TOTEIICHHS] KJIMMATa; MapHUKOBBIN
a¢dekt. YrompHas KUCIOTa U € COMU, NX (PU3NYeCKHe U XUMUYECKHE CBOMCTBA,
IMMOJIy4d€HUEC U IPHUMCHCHUC. KauecTBennas pCaKkuuAa Ha Kap6OHaT'I/IOHI)I.
Hcmnonnp3oBanne Kap6OHaTOB B 6I)ITy, MCIUIHUHEC, TPOMBIIIJICHHOCTHU U CCIIBCKOM

X034UCTBE

2.6

[lepBoHauanbHble MOHATHS 00 OpPraHUYECKUX BELIECTBaX KaK O COEIUHEHMSIX
yriepojga (MeraH, 3TaH, JTWJEH, AUETUIICH, JTaHOJ, IJIMLUEPUH, YKCyCHas
kucnota). Mx coctaB um xumuueckoe crpoeHue. lloHatue o Ouonornyecku
BAYKHBIX BELIECTBAaX: KUpax, OeJIKax, YIJIeBOAaX — U UX POJIM B KU3HM UEJIOBEKa.

MaTCpI/IaHBHOCGI[I/IHCTBOOpFaHI/I‘-ICCKI/IX u HeopFaHI/ILIeCKI/IXCOG,I[I/IHeHI/Iﬁ

2.7

Kpemuuii, ero ¢pusnueckne u XuMU4eCKHe CBOKWCTBA, MOJy4YEeHHE U TPUMEHEHHE.
Coemunenuss kpemHusi B mpupone. OOmme mnpeactaBieHus o0 OKCHIE
kpemuauA(1V) u xkpemauneBoit kuciaore. CHIMKATBI, UX HCIOJIb30BAaHUE B OBITY,
MEIUIIMHE, MPOMBIIIJICHHOCTH. BakHeline CcTpouTelnbHbIE MaTepUalbl:
KEepaMHKa, CTEKIIO, IIEMCHT, OcToH, XKee300eToH.
[Ipo01emMbI6e301aCHOTOMCIOIB30BAHUACTPOUTEIBHBIXMATEPUATIOB B

MOBCEIHEBHOMKU3HU

2.8

XUMHUYECKUN DKCIEPUMEHT: HM3y4yeHHE OOpasloB HEOPraHWYECKHUX BEIIECTB,
CBOMCTB COJISTHOM KHCIIOTHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIHUN HA XJIOPHUI-
WOHBI M HAOJIOJIEHUE TPU3HAKOB UX TMPOTEKAHUS, OIBIThL, OTPAKAIOIIUE
(bu3uYeCcCKne U XMMHYECKHE CBOMCTBA TAJIOTCHOB M UX COCAMHEHHUH (BO3MOXKHO
WCITOJIb30BAaHNE BHJICOMATEPHAIOB); O3HAKOMJICHHE C OO0pa3laMu XJIOPHIOB
(raoreHnI0B); O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COCIUHCHUSIMHU
(BO3MOXXHO  HCIIOJIb30BAaHWE BHJICOMATEPHANIOB); HAOMIOJEHHE Ipollecca
oOyrinuBaHUs caxapa IOJ JEHCTBHEM KOHIICHTPHUPOBAHHOW CEpPHOW KUCIIOTHI;
U3y4YeHUE XMMHYECKUX CBOWCTB pa30aBICHHON CEPHOW KHCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakuuu Ha cyabdaT-uoH W HaONIOAeHHWE TNpuU3HAKa e&
MPOTEKAHUS, O3HAKOMJICHHE C (PM3MUYECKHMMHU CBOMCTBaMH a30Ta, ¢ochopa v ux
coeMHEHUN (BO3MOXHO HCIIOJIb30BAHME BHIEOMATEPUANIOB), OOpa3amu
a30THBIX U (hochopHBIX ynoOpeHuit; monyueHue, cooupaHue, pacro3HaBaHUE U
U3y4eHUE CBOMCTB aMMHaKa; IMPOBEJCHUE KAaYECTBEHHBIX pEaKUHMi Ha HOH
ammoHusi U (GocdhaT-MOH U HW3yYCHHE TPU3HAKOB UX MPOTEKaHUS,
B3aMMO/ICIICTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MEAbIO (BO3MOMXHO
WCIIOJb30BAHUE BUJICOMATEPHUATIOB); H3YYEHUE MOJIENEeH KpPUCTAUTMYECKUX

peméTok anMmasa, rpadura, QymuiepeHa; 03HaKOMICHHE C MPOLIECCOM aCOPOIIH




PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM M YCTPOMCTBOM IIPOTHMBOra3a;
HOJIy4eHHe, COOMpaHue, paclio3HaBaHUe U U3yUEHHUE CBOWUCTB YIIIEKHUCIIOTO Ta3a;
IIPOBEJICHUE KAYECTBEHHBIX PEAKINI Ha KapOOHAT- M CHIIMKAT-UOHBI U U3Y4YEHUE
IPU3HAKOB MX IIPOTEKaHUS; O3HAKOMIIEHHE C TNPOAYKIHUEH CHIMKATHON
IIPOMBILUICHHOCTH; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «Baxunenmme

HEMCTAJJIBI 1 UX COCAUHCHU

Merannsl u HUXCOCIUMHCHU A

3.1

OO6mas xapakTepUCTHKa XMMHUECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX
nonoxenus B llepuogmdeckod cucreme XuUMHUYeCKHMX anemeHToB J[.M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHue MEeTauoB. MeTtanueckas CBsA3b U
MeTajyInyeckasl ~ KpUCTalInyeckass  pemeérka.  DJIEKTPOXUMUYECKUH  psl

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUEe CBoicTBa MeTaisioB. OOmue crnocoObl MOTy4EeHUS
MeTtaioB. [loHATHE 0 KOPPO3UH METANIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBbl (CTallb, YyryH, JAIOpATIOMUHUI, OpOoH3a) U UX MIPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[llenounble MeTamibl: nonoxkeHue B llepuwoanueckodl cucTeMe XUMHUYECKUX
anementoB JI.M. MeHneneeBa; CTpo€HHE MX aTOMOB; HaxO0XXJCHUE B MPHUPO/IE.
dusnveckue U XUMUIECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kainus). OKCUIbI U
TUAPOKCHABI ~ HAaTpus W Kauusg.  [IpuMeHEeHUeneIouYHbIXMETAJIIOB U

UXCOETUHEHUN

3.4

[llemouyHo3eMenbHBIC  METAUIBl MarHud W KaJblUH: IIOJIOXKCHHE B
[Tepuonnueckoit cucreme xumudeckux sineMentoB .M. MenaeneeBa; ctpoeHue
WX aTOMOB; HaXOXJeHHE B mpupojac. Pu3nueckue W XHMHUYECKHE CBOWCTBA
MarHus W KaJblus. BakHednue coenrHEeHHs KanbIus (OKCHI, THIPOKCHUI,

conn). 2KECTKOCTHBOIBI M CIIOCOOBICEYCTPAaHEHHUS

3.5

ANIOMUHHI: TTOJIOKEHHE B HCpHOI[H‘IGCKOfI CUCTEMEC XMMHNUYCCKHX 3JICMCHTOB I[I/I
MeHz[eneeBa; CTPOCHUC aTOMaA; HAXOXKICHUC B IIPUPOIL. ®dusnueckue u
XHMHYECKHE CBOMCTBA aJIFOMMHUS. AM(bOTepHLIe CBOMCTBA OKCHJA U THAPOKCHU A

AJTFOMHWHUSA

3.6

Keneso: nonoxxeHue B HepHOHquCKOﬁ CUCTEMEC XUMHNUYCCKHX DJICMCHTOB Z[I/I
MeHz[eneeBa; CTPOCHHUEC AaTOMa; HAXOXKJACHUC B IIPUPOLIL. dusznueckue u
XHUMHUYECKHE CBOMCTBA XKele3a. OKCI/II[BI, TUAPOKCHUABI U COJIN )KCJ'IC33.(”) nu

xene3za(lll), ux cocras, cBOICTBa U MOTyYeHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIICHUC C 06pa3uaMI/1 MCTAaJIJIOB U CIIJIaBOB,




X (U3NYECKUMU CBOWCTBAMU; H3YYCHUE PE3YJIHTATOB KOPPO3HH METAIIOB
(BO3MOXKHO MCHOJIB30BaHUE BUIECOMATEPHAIIOB), 0OCOOCHHOCTEH B3aUMOICHCTBUS
OKCHJA KalbllMsi W HATPUS C BOJOW  (BO3MOXHO  HCIOJb30BAaHUE
BUCOMATEPHAJIOB); UCCIICIOBAHUE CBOWCTB JKECTKOW BOBI; MPOIlEcCa TOPEHUS
&KeJe3a B KHCI0poae (BO3MOKHO MCIIOJIb30BaHUE BHICOMATEPUAIIOB); PU3HAKOB
IMPOTCKAHUA Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha HWOHBI (MaFHI/Iﬂ, Kajgbnusi, aJIOMUHHA,
nuHka, xene3a(ll) u xenesa(lll), mequ(ll); HaGnrogeHne u onMcaHue MPOIECCOB
OKpalllMBaHWd IUIaMCHUM HOHAMW HATpud, Kajlud W KaJlblUd (BO3MO)KHO
WCIIOJIb30BaHME BHJICOMATEPUANIOB); UCCIICJIOBaHHE aM(OTEPHBIX CBOWCTB
TUAPOKCHJA AJTOMHHUA W TUAPOKCHJA HHUHKA, PCIICHHUE SKCICPUMCHTAJIBHBIX

3a1a4 1Mo TeMe «BakHeHI111e MeTabl U UX COETUHEHUS

XHUMHS ¥ OKpyKarouascpeaa

4.1

HoBeie maTepuansl U TexHOJOrMU. BemiecTBa M marepuanbl B MOBCEIHEBHOU
JKU3HHU 4YeJloBeKa. XHUMHS U 3I0pOBbe. be3onacHoe MCnosib30BaHUE BEIIECTB U
XUMUYECKUX peaknuuii B ObITy. [lepBasmoMOmbIpuXUMHUYECKHUX0KOTaX U

OTpaBJICHUSIX

4.2

OCHOBBI IKOJIOTMYECKON TPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH
cpenbl [1JIK. Ponp xumum B pemieHHH 3KOJIOTHYECKUX TpobieM. [Ipupomnbie
WCTOYHUKU YTJIEBOJIOPOJOB (Yrojb, MPUPOIHBIM Tra3, HE(PTh), MPOAYKTHl HX

nepepaboTKH, UX POJIb B OBITY M MPOMBIIIIEHHOCTH

4.3

XUMUYECKUH 3KCIIEPUMEHT: M3y4YeHHE 00pa3loB MAaTepUANIOB (CTEKIIO, CILIABbI

MCTaJlJIOB, IIOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D IO XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

KoanposepsiemororpedoBanmusi

IIpoBepsiemble TpeGOBaHUS K MPeIMeTHBIM
pe3yJibTaTam 6a30BOro ypOBHS OCBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOIl NPOrpaMMBbl
OCHOBHOT0 0011ero 00pa3oBaHMs HA OCHOBeE
oroc

[IpencraBnenue:

1.1

O TO3HAaBAEMOCTU SIBJICHHM IPUPOJbI, MOHHUMAHHE
OOBEKTUBHON 3HAYMMOCTH OCHOB XHUMHYECKOU
HayKH Kak 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS,
KOMIIOHEHTa OOuIell KyJabTypbl U MpaKTHYECKOU
JIEATEIBHOCTH YEJIOBEKA B YCIOBHUSIX COBPEMEHHOTO
oO11ecTBa; MOHUMAHUE MECTa XUMHUH Cpelu IPYTrux

C€CTCCTBCHHBIX HAYK

1.2

O HaY4YHBIX METOAAax IIO3HAHHA, B TOM YHUCIC
OKCIICPUMCHTAJIBHBIX W TCEOPETHYCCKUX METOAax
HCCIICA0BaHMA BCHICCTB W H3YYCHUA XHUMHUYCCKHX
peaKHHﬁ; YMEHHUE HCIOJB30BAaTh MOJCIN  IJIA

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 chepax mpodeccuoHanbHON  JIEATENBHOCTH,
CBA3aHHBIX C  XUMHUEH W COBPEMEHHBIMU
TEXHOJOTUSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHHSIX
XMMHYECKON HayKH, YTO MO3BOJIUT OOydYaromuMmcs
paccMaTpuBaTh XUMHUIO Kak cdepy cBoeil Oynmyiiei
npodeccuoHabHON  JESATENbHOCTH U ClHENaTh
OCO3HAHHBII BBIOOp XHMMHUU KaK MPOPUIHHOTO
npeAMeTa MpU MEpPeXOoJe Ha YPOBEHb CPEIHEro

oOmiero oOpa3oBaHuUs

Bnanenue cucremMol XMMHUYECKUX 3HAHUN U YMEHUE
MIPUMEHATh CUCTEMY XMMMYECKHUX 3HAHHUM, KOTOpas

BKJIIIHOYAcCT:

2.1

Ba)XHEHUIIINE XMMHUYECKHE IIOHATHS: XUMHYSCKHUH




AJIEMEHT, aTOM, MOJIEKYJa, BELIECTBO, IPOCTOE H
CJI0)KHOE BEUIECTBO, OJHOPOJHAs U HEOJHOPOIHAS
CMCCb, OTHOCHUTCJIbHBIC aTOMHAasA W MOJICKYJIIpHAsA
Macchl, KOJMYECTBO BEILIECTBA, MOJIb, MOJIIPHAL
Macca, MOJIIpHBIE ~ 00BEM, OKCHJ,  KHUCIOTAa,
OCHOBaHME, COJIb (CpenHssl), XUMHUYECKas peaxius,
peakuuu  COEIAMHEHMs, peakUM  pa3joKeHus,
peakuuu 3aMelleHHs, PeaKuu OOMEeHa, TEeIJIOBOH
abhdexT peakuuu, IK30- U SHAOTEPMHUUECKHE
peakiuu, pacTBOp, MaccoBasl 0Nl XHMHUYECKOTO
JJIeMEHTa B COEIMHEHMH, MaccoBas [0S W
MMPOUCHTHAsA KOHLCHTpAlus BCHICCTBA B pPAaCTBOPE,
AIpO aTOMa, DSJIEKTPOHHBIM CJIOW aToMa, aTOMHas
opbuTtanb, paauyc aroMa, BAJIEHTHOCTb, CTEIEHb
OKHMCJICHUA, XUMHUYCCKasa CBA3b,
ANEKTPOOTPULIATEIBHOCTD, MOJIIPHAS WM HEMOJIIpHAS
KOBAJICHTHAsl CBsI3b, MOHHAs CBS3b, METaJUIMYECKas
CBSI3b, KpHCTAJUINYECKasl peléTka (aToMHasi, HOHHas,
MeTaJIMuecKas, MOJICKY/IsIpHas), MOH, KaTHOH,
aHHOH, IEKTPOIIUT u HEBJIEKTPOJIUT,
UIEKTPOJIUTHYECKAsT TUCCOLMALMS, PEaKIIMU HOHHOTO
oOMeHa, OKHCJIMTENIbHO-BOCCTAHOBUTEIbHBIE
PEaKLUK, OKUCIUTENIb U BOCCTAHOBHUTENb, OKHUCIICHHE
U BOCCTAaHOBJIGHHME,  3JIEKTPOJIM3,  XMMUYECKOE
paBHOBecue, oOpaTHMble U HEOOpaTHMbIE PEaAKLUH,
CKOpPOCTh XUMUYECKOM peakuuu, karanuzatop, I1/IK,

KOppOo3usad METAJIJIOB, CILIABbI

OCHOBOIIOJIararomuec 3aKOHBI XHUMHH: 3aKOH

COXpaHEHUsI Macchl, nepuoauueckui 3akoH J[.U.

2:2 MeHnpaeneeBa, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo

23 TEOPUU XUMHUHU: aATOMHO-MOJIEKYJSIpHAsE Teopus,

' TEOPHS IEKTPOIUTHUECKON TUCCOLMALUN

3 Brnanenue ocHoBaMHM XHMMHYECKOW T'paMOTHOCTH,

BKJTIOUAIOIIEN:




3.1

YMCHUC IIpaBHUJIbHO HUCIIOJIb30BAaTh HN3YYCHHELIC
BCIICCTBA U MAaTCPHUAJIbI (B TOM YHCJIC MUHCPAJIBbHBIC
ynoOpeHusi, MeTaulbl W CIUIaBbl, MPOJYKTHI
nepepaboTKu IIPUPOTHBIX HUCTOYHUKOB
YIICBOJIOPOIOB (YIJIsl, IPUPOTHOTO Ta3a, HePTH) B
6I>ITy, CCJIIbCKOM XO3$[I\/JICTB6, Ha IIPOU3BOACTBEC U
MOHMMAHHUE 3HAYCHUS J>KHPOB, OCJIKOB, YIJIICBOJIOB
JUIL OpraHu3Ma YeJOBeKa; YMEHHE MPOTHO3HPOBATH
BJIMAHHUEC BCIICCTB W XHUMHUYCCKHUX IIPOLCCCOB Ha

OpPraHu3M 4eJIOBEKa M OKPYKAIOIIYI0 MPUPOIHYIO

cpeny

3.2

YMCHHUEC MWHTCIPHUPOBATE XUMHYCCKHUEC 3HAHHUA CO

3HAHUSIMH IPYTUX Y4eOHBIX IPEIMETOB

3.3

HalIM4yue  ombiTa  paboTel € pa3IUYHBIMU
UCTOYHUKAMU HMH(QOpPMAIMU MO XUMUU (HaydHas U
Hay4HO-TIOMYJIsIpHAs JIUTEpaTypa, CIIOBApH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OIICHUBATh HH(POPMAIHIO O
BENIECTBAX, HMX MPEBpAIICHUSIX H MPAKTUICCKOM
NPUMEHEHHH W YMEHHE WCIOJb30BaTh €€ Ui

peUicHuA yqe6Ho -II03HaBAaTCJIbHBIX 3a1a4

Bnagenve ocHOBaMM TOHSTHIHOIO amnmapata Hu
CUMBOJINYECKOTO $I3bIKA XHMHHU JJISI COCTaBIICHUS
dbopMyn HEOpPraHWYEeCKHUX BEIIECTB, YypaBHEHUN
XUMHYECKUX pEeakUui; OCHOBAMU XUMHUYECKOM

Homenknarypsl (IUPAC u TpuBHalibHOIN)

VYMmeHne oOBICHATH CBS3b IIOJIOXKEHHS DJJIEMEHTAa B
HepnonnquKoﬁ CHUCTEMC C YHCJIOBBIMU
XapaKTCPUCTUKAMU CTPOCHHUA ATOMOB XHUMHUYCCKHUX
OJICMCHTOB (COCTaB U 3apiaa daapa, 06mee qucCIIo
3HeKTpOHOB), pacipeacjicHueM  3JICKTPOHOB 11O
OHEPIrCTUYCCKUM YPOBHAM 4TOMOB IICPBLIX Tpex

MEprUOa0B, KaJIusd U KaJIbIIHUA

HpeIlCTaB.HCHI/Ie 0 nepno;u/mecxoﬁ 3aBUCHUMOCTHU

CBOMCTB XHMMHYECKHX 3JEMEHTOB (pa[[I/ch aToMma,




ANEKTPOOTPUIIATEIBHOCTD), MPOCTBIX U  CIOXKHBIX
BELIECTB oT MOJIOKEHUS 3JIEMEHTOB B
[Tepuoanueckoit cucreme (B MaybIX IEpUOAAX U

[VIaBHBIX MOATPYINIAax) M 3JEKTPOHHOTO CTPOCHUS

aToma

7 YMmenuekinaccupuImpoBaTh:

7.1 XUMHYECKUEITIEMEHTBI

7.2 HEOPraHWYECKHUEBEIIECTBA

7.3 XMUMHYECKUEepeaKuu

8 YMeHueonpeaensiTh:

8.1 BAJICHTHOCTh W CTENCHb OKUCJICHHS XUMHYCCKHX

' 3JIEMEHTOB, 3apsiI HOHA

8.9 BUJ XMUMHUYECKOW CBSI3M U THUI KPUCTAIIMYECKOU

' CTPYKTYPBI B COSTUHCHHSIX

83 XapakTep Ccpelbl B BOJHBIX pAacTBOpax BEIIECTB

' (KUCTIOT, OCHOBAHUIA)

8.4 OKHUCJIMTEh U BOCCTAHOBUTENb

9 Ymenue XapaKkTepu30BaTh ¢buznyeckue u
XUMHUYECKHE CBOMCTBA!
IPOCTBIX BEIIECTB (KHUCIOPOJZ, O30H, BOJOPOI,

o1 rpaduT, anaMmas, KpeMHUH, a30T, ¢ocdop, cepa, XjIop,

' HaTpUi, KaJiud, Mar"Hui, KaJablUi, aJTOMUHHUM,
JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCIIE UX BOJHBIX
pacTBopoB  (BoJa,  aMMHaK,  XJIOPOBOJAOPOJ,
CEpOBOAOPOJ, OKCUIIBI M TUIAPOKCUIBI MeTaioB |-

9.2 A rpynmn, amromunus, meau (1), nunka, xenesa (Il

. u ), okcumer yraepoma (I u 1V), kpemuus (1V),
azotra u ¢ochopa (lllu V), ceper (IV u VI),
CEpHHUCTAas1, CepHasi, a30TUCTas, a30THas1, pochopHas,
yroJibHasi, KpeMHHUEBask KUCIOTa U UX COJIH)
MPOTHO3MPOBaTh M  XapaKTepU30BaTh CBOMCTBA

9.3 BEIIECTB B 3aBUCUMOCTU OT MX COCTaBa U CTPOCHUS,

MNPUMCHCHUC BCIICCTB B 3aBUCUMOCTU OT HX




CBOI>'ICTB, BO3MOXHOCTb HPOTCKAHUA XHUMHYCCKHUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHbBIX YCIIOBUAX

YMeHHE COCTaBIIATH MOJIEKYJISPHBIE W HOHHBIE

10 YpaBHEHUS PEaKLH, B TOM YHUCIIE:

10.1 PEeaKIMiHOHHOTO0OMEHA

10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIXPEAKIIHIT
WJLTIOCTPHUP YEOIIHX XHUMHYCCKUC CBOICTBa

10.3 U3YYEHHBIX KJIaccoB  (TpyINIl) HEOPraHUYECKUX
BCIIICCTB

104 MOJATBEPKIAIONINX  T'eHETHYECKYI0  B3aHMMOCBSI3b

. MEXTy HUMH

11 YMeHUeBbIYUCATH (TPOBOAUTHPACUETHI):
OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO U MOJISIPHYFO MacChl

11.1 BEIIIECTB, MACCOBYIO JOJIF0 XUMHYECKOTO 3JIEMEHTA B
COCTMHEHUH

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
[0 YpaBHEHHSIM XMMHUYECKHUX PEaKIMi M HaXOJUTh

11.4 KOJIMYECTBO BEIIECTBA, OOBEM M MacCy pearcHTOB
WM NPOJIYKTOB peaKuu

12 Bnanenue (3HaHHEOCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOIO  IO3HaHUS
(mabmoeHue, U3MEpPEHHE, IKCIIEPUMEHT,

12.1 MOJCIMPOBAHNE) TIPU HW3YYCHUH  BEIIECTB U
XUMHYECKUX SIBICHUI; yMeHHEe CchOopMyIupoBaTh
npoOyieMy U MPEATIOKUTh MyTH €€ pellieHus
Oe3omacHON pabOThl C XMMHYECKUMH BEIIECTBAMH,

12.2 XUMHUYECKON ocyaoi u J1a60paTOPHBIM
00opynoBaHueM
paBHJIaMU 0€30MaCHOTO OOpaIleHH sl C BEIIECTBAMH,
UCTIONIb3YeMBIMU B TIOBCEIHEBHOM  JKH3HH,

12.3 npaBWJIaMd TIOBEJEHHS B LeENsIX cOepeskeHus

300POBbA U oxpyxca}omeﬁ HpHpOIIHOﬁ CpCabI;

MOHMMaHWe Bpeaa (OMACHOCTH) BO3JCHCTBUS Ha




JKUBBIC  OpPraHU3Mbl  OINPEICIIEHHBIX  BELIECTB,
CcrocoOOB YMEHBUICHHUS U TPEIOTBPAIICHUS HUX

BpPEIHOT'O BO3JICUCTBHUS

13

Hannume IMMPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U
OCYIICCTBJICHUA CJICAYIOIIUX XUMHNYCCKUX

SKCIICPUMCHTOB!

13.1

U3ydeHHEe W ONHCaHWe (PU3MYECKHX CBOWCTB
BEUIECTB; O3HAKOMJIEHHE C  (U3UYECKUMU U
XUMHYECKUMHU SIBIICHUSIMU; OTIBITHI,
WJUTFOCTPUPYIOLINE MIPU3HAKU MPOTEKaHUs

XUMHUYECKUX PEAKIUI

13.2

M3y4eHHEeCIIoco00BpasieIeHIsICMece i

13.3

MOJIyY€HUE KHUCJIOpPOJa U H3Y4YEHUE €ro CBOWCTB;
MOJIyY€HUE BOJOpPOJa U H3YYEHHUE €ro CBOWCTB;
MOJIyYE€HUE YIJIEKUCIOro Ta3a W M3Y4YEHHE €ro
CBOWCTB;, TMOJy4Ye€HHWE aMMHaKa W H3y4eHUE ero

CBOMWCTB

13.4

NPUTOTOBIICHHE  PAacTBOPOB €  OMpEIeNEHHON

MAacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA

13.5

NPUMEHEHHE WHIUKATOPOB (JIAKMyca, METHIJIOpaHKa
u (QeHondramenHa) Uil OMPENEICHUS XapaKTepa

CpE€abl B paCTBOPAX KUCIOT U [IeJ04eH

13.6

HCCICAOBAHHUEC U OIIMCAHHEC CBOICTB HCOPraHn4eCKux
BCIICCTB PA3IINYHBIX KJIaCCOB, HN3Yy4YCHHC
BSaHMOHeﬁCTBHH KHUCJIOT C MCETalllaMHM, OKCHUIAaMH
MCTAJIII0B, pacTBOPUMBIMHA n HEPACTBOPHUMbIMHA
OCHOBAaHUSIMH, COJIAMU; ITOJTYUCHUC HCPACTBOPHUMBIX
OCHOBaHHﬁ; BBITCCHCHHUEC OAHOI'O METaJlJIa APYT'UM U3
pacTBOpPa COJIM; UCCIICAOBAHHUC aM(bOTeprIX CBOMCTB

TUAPOKCUIOB aJIFOMHUHUSA U TUHKA

13.7

pCeHICHUC DJBKCIICPUMCHTAJIBHBIX 3aa4 II0 TEMaM:
«OCHOBHBIE KJIaCCHI HCOPraHN4YCCKUX COCHHHCHHﬁ));
((3J'IGKTpOJ'II/ITI/I‘ICCKa$I JUCCOIIHAIIU «Baxnenmue
HEMCTAJIBI MW HUX COCAUHCHUA), «Baxnermue

MCETAJlJIbl U UX COCAUHCHU )




13.8

XMMUYECKHUE OKCIEPUMEHTHI, WIUIFOCTPUPYIOIINE
NPU3HAKA TPOTEKAHHUS PEaKIUii HOHHOTO OOMeEHa,
KAUEeCTBEHHBIE pEaKUUM Ha IPUCYTCTBYIOIIUE B
BOJIHBIX pPAacTBOpax HOHBL: XJOpUI-, OpPOMHI-,
uoaua-, cyiabdar-, docdar-, kapOOHAT-, CHUIIHKAT-
AHHUOHBI, THUAPOKCUIA-WUOHBI, KAaTUOHBI AaMMOHUA,
MarHus, KajbIus, aTIOMUHUS, *Kene3a (2+) u xenesa

(3+), menu (2+), uHKA

14

YmMmenue:

141

MPEACTABISITh PE3YyNIbTaThl AKCIIEPUMEHTa B (opme
BBIBOJIOB, JIOKA3aTelIbCTB, Ipad)MKOB W TaOMUIl M

BBIABIIATH OMIIMPUYCCKUEC 3aKOHOMCPHOCTU

14.2

yCTaHaBIUBAaTh CBS3U MEXy peasibHO
HAOMIOJaeMbIMU ~ XMMHUYECKUMHU  SBJICHHUSIMH U
npoueccamM, IMPOUCXOJIIIMMH B Makpo- H
MUKpPOMHpE, OOBSCHITH TNPUYUHBI MHOTr000Opasus

BEILECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMbliid/IeMeHTCONEPKAHUSA
1 [TepBoHauaTbHBIEXUMUYECKUECTIOHSITHS
1.1 YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
19 ATOMBI ¥ MOJIEKYJbl. XUMHUYECKUE dJeMeHThl. CHMBOJIBI XHMHUYECKHX
' anemMeHTOB. [IpocThie U ClIoKHBIE BEIIECTBA.
13 Xumuueckass (opmyna. BaneHTHOCT, aTOMOB XHMHYECKHX DJIEMEHTOB.
. CTeneHbOKUCIIEHUS
3akOH TIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsT aTOMHas Macca.
1.4 OtHOcUTeNnbHAsA MOJIEKYJIApHAs Macca. MaccoBasi 0JIsl XUMUYECKOTO AJIEMEHTA
B COCTMHECHUH
L5 KomuuectBo BemectBa. Mosb. Momnsipaass Macca. MousapHbiii 00BEM Ta30B.
' B3anMocBsI3b KOJMYECTBA, MACCHI M YMCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 DuU3NYECKME U XUMHUYECKHE SIBJICHUS. XUMHUUECKas peakius U €€ MPU3HAKH.
' 3aKOHCOXPaHEHUSIMACCHIBEMIECTB. XUMUYECKUEYPABHEHUS
5 [Tepuonnueckuii 3akoH u Ilepromnueckas cucTEMa XUMUYECKHUX HIIEMEHTOB
H.N. MenaeneeBa. CTpoeHMEATOMOB
[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
2.1 MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,
HOMEpPOB MEpUO/JIa U TPYIIIIbI dJIEMEHTA
Crpoenune atomoB. CoctaB aroMHbIX sifep. M3oTtombl. DnekTpoHbl. CTpoeHue
2.2 JJICKTPOHHBIX 000JI0OYEeK aTOMOB TeEpBhIX 20 XHMHYECKHMX DJIEMEHTOB
Ilepuonnueckoit cucremsl /.. Meneneera
3aKOHOMEPHOCTH B MU3MEHEHHHU CBOMCTB XMMHUUYECKHX AJIEMEHTOB IMEPBBIX TPEX
NEpUOJIOB, Kalus, Kajblus (paguyca aToMOB, OJIIEKTPOOTPHUIATEIHLHOCTH,
2.3 METa/UIMYECKMX M HEMETAUIMYECKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBMU C TMOJOXKEHHEM »syeMeHToB B Ilepuoamueckoil cucreme u
CTPOEHHEM MX aTOMOB
3 CrpoeHuesenecTsa
Xumuyeckass cBsi3b. KoBaneHTHass (TONsipHasT U HEMOJIAPHAsl)  CBSI3b.
3.1 DNEKTPOOTPULIATENILHOCTh ~ XUMUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.

MerannnyeckascBs3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxwueiimne mnpeacTaBUTENM HEOPraHWUYECKUX BemiecTB. Hemertamibsl U ux

COCAMHCHU. Meranns u NXCOCANHCHNA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnyueckie W XUMHUYECKHE CBOICTBa IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, Kajius, Marauvda n KaJlb1Iu4d, AJIFOMHHHA, Keiesa.

DIEKTPOXUMHUYECKUNPSAHATIPSHKEHUMMETAIIIOB

4.4

®U3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIJIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckne W XHUMHUYECKHE CBOMCTBA OKCHIOB HemetamuioB: cepol (I1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), xkpemuusa(lV).

HOHy‘IeHI/IeOKCI/IHOBHeMeTaIIHOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11).IToaydeHHEOKCHI0BMETAILIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUAOB  QIOMHMHMA, JKene3a, uuHKa). llomydeHueocHoBanuii u

aM(pOTEPHBIXTHUAPOKCHIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocdopHO, KpeMHUEBOH, yronbHOU. OcoObie
XMMHYECKHE CBOMCTBAa KOHLIEHTPUPOBAHHOW CEpHOM U a30THOM KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OOue xuMudeckue cBoiicTBa cpenux coneil. [lomydenneconei

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHue BOJOPOO4d, KHUCIOpOOda, aMMHaAKa,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HOJ'Iy‘-ICHI/IC aMMMakKa, CCpHOf/'I M a30THOM KHCIOT B MMPOMBIIIJIICHHOCTH.

OO0111ecnocoObINOTyYeHUSIMETATIIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUEPEAKIIUU

5.1

Knaccugukanuss XuMHUYECKUX peakUrid M0 Pa3IuYHbIM MpPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX IICMESHTOB

5.2

TennoBoit 3G GeKT XUMUYIECKON pEaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/ILIeCKI/Ie YPaBHCHHA

5.3

OKHCIIUTEIIEHOBOCCTAHOBUTEIILHEIC pCaKknum. OKUCIIHTEIN U BOCCTAaHOBHUTEIIH.
HpOHeCCBIOKI/ICJ'IeHI/Ifl n BOCCTAaHOBJICHUA.

DNEeKTPOHHBIN0aTaHCOKUCIUTEIbHOBOCCTAHOBUTEIbHOMpEAKINU

5.4

Teopust anekTpoauTHYECKON nuccoruanuu. KaTHoHbl, aHHOHBI. DIEKTPOIUTHI U

HEIIeKTPOJUTHI. CUITbHBIC U clTa0bIe AIEKTPOJUTHI. CTeNeHbANCCOIuaIliN

5.5

Peaknun monHOro oOmeHa. YCJIOBHS MPOTEKAHUS PEaKIMd MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpyXaronjasicpeaa

6.1

BemectBa u marepuanbl B MOBCEIHEBHOW JKW3HU 4YeloBeKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂHOMOH_[BHpI/IXI/IMI/I‘ICCKI/IXO)KOFaX " OTPABJICHHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiel cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBbI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro MPEeAO0TBpALLEHUS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH HKOJIOTMYECKUX TMpobieMm. YcuieHue mapHUKOBOro 3ddexra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpEeMHHSI U MUX COCIAUHCHHH B
OBITY, MEIUIIMHE, TMPOMBIIIJICHHOCTH M CEIbCKOM Xxo3siiicTBe. [IpumeHenue
METAJJIOB M CIUJIaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHBIE HCTOYHMKH YIJIEBOAOPOAOB (Yroib, NPHUPOAHBIA Tra3, HedTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWJICH, 5TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCHICCTBAX: KHPAX, 6em<ax, YIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 o(GopPMyIaMXUMUIECKUXCOCTUHECHUN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 HOXUMHYECKUMYPAaBHEHHSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






