[lOKYMEHT NoAnMcaH NPoCToi 3NEKTPOHHOM NOANNUCHIO
WUHdopmauma o BragensLe:

e MAHWC TEPCTBO|IIPOCBEIEHMS] POCCUIICKOM ®EJEPALIUN

[LomkHocTb: PekTop

[lara noanucarns: (R QW HGELO0Pa3oBaTEIbHOE YUPeKAeHHEe BbICIIEr0 00pa30BaHus

YHMKaNbHBbI MPOrpaMMHBIN KITHou:

498e59e8365dd7c3ce Tobsa2s SN LEBYHApPOoAHbIH MHCeTHTYT Au3aiina n CepBucay»

(UOYBO MUJIuC)

O0meoOpa3oBaTeibHAA IKO0JIA «7 KIIOYeD)

PABOYASI [IPOTPAMMA
(ID 10301020)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

JU1s1 oOyuarommxcs 8 — 9 kimaccoB

Yensgounck, 2026



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U ¢ YUYETOM KOHIIEIIINHY MPENOo aBaHus yaeOHOTO MpeameTa « XuMUsH»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s3aTeNbHOE IPEAMETHOE COJZIEpKaHue,
IpEeIyCMaTpUBAET pACIpEAeNICHHEe €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh M3YYEHHS] XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPeOOBAHMM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsl.

3HaHUWE XUMHUHU CIYKUT OCHOBOM Juisi (OPMHUPOBAHMS MUPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEU
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYyYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpPEaeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OpraHUYECKON XHUMUHU.

CrtpykTypa coiepskaHus MPOTpaMMbl MO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
IIOCJIEIOBATEIBLHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEINCTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHUYECKON JIMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JPyromy, BBITIONHSS (QYHKIMA OOBACHEHHS M TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOI'O OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKalomuil MUpY,
«buonorus. 57 knaccel» u «Pusuka. 7 Kiaccy.

[Ipy wu3yueHWH XUMHH TPOUCXOAUT (OPMHUPOBAHME 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaXHEUIINUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUYECKUX MOJIOKESHUM,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakinii, B GOpMUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATEIIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (GOpMHUPOBaHHE HWHTEIUICKTyaJIbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
oOy4JaronmMxcss K CamMOCTOSTEIbHOM MO3HABATEILHOM JIEATEbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAYEHUE ISt
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SBJICHUS
OKPYKAIOLEro MHpA, MCHOJIb3Ys 3HAHUS U OINBIT, NOJyYECHHBIC NPU H3Y4YECHUU
XUMUH, TPUMEHATh HMX MPU PEIICHUH MNpoOJeM B IMOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opMmupoBaHHEe y OO0OydYalOIIMXCA T'YMAaHUCTUYECKUX OTHOILECHHUM,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY WU TPYAOBOM JEATENBHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Hpo(uis U HampaBI€HHOCTU AaJbHEHIIETO
oOyJeHus.

OOmiee YMCIO 4YacoB, OTBEACHHBIX IS HW3Y4YCHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111er0 00pa3zoBanus, coctabiuser 170 gacos: B 7 kinacce — 34 yaca (1
yac B HEJEN0), B 8 kiacce — 68 yacoB (2 vaca B Heento), B 9 kitacce — 68 yacos (2
yaca B HEJICJIIO).



COJEPKXAHUE OBYUYEHUA

7 KIIACC

IIpeamer XMMUM U METObI €€ N3yYeHHUS

[IpenMeTr xuMun. 3HaYEHUE XMMHM B KU3HU COBPEMEHHOTO YeJioBeKa. Tena u
BeliecTBa. CBoiicTBa BeniecTB. [[puMeHeHne BelllecTB Ha OCHOBE UX CBOMCTB.

SBnenus, mnpoucxojsiMe ¢ BenlectBamMu. DU3MYECKHE SBICHUS U
XAMHUYECKUE peakiuu. BemecTa, ydacTBYOIIME B PEAKIIMA: UCXOJIHBIE BENIECTBA
U TPOAYKTH peakuuu. [Ipu3HaKM XUMHUYECKUX peaklMil: HM3MEHEHHUE IIBETa,
BBINAJICHUE WJIA PACTBOPEHUE OCAAKA, BBIJICIICHUE Ta3a, BBIACICHUE WIIH
MOTJIOIICHUE TEIUIOTHI U CBETA, MOSIBJICHHE 3amaxa.

HaGmiogenne u dKcnepuMeHT B XuUMUU. M3yueHue MjaMeHH CBEYH W
cnupToBKU. ['nnore3a u BeiBoA. OopMiieHre pe3yabTaToB HKCIIEPUMEHTA.

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C JabopatopHbiM oOopymoBanueMm. llpaBuiia TexXHUKH
0e30macHOCTH MpHU paboTe B KaOMHETE (J1abopaTOpHH ) XUMUHU.

CTpoeHne BelecTB U MX arperaTHbie COCTOSTHUS

Crpoenue BeriecTB. bpoyHoBckoe npmkenue. Auddys3us. ATOMBL.

Monekynbl. OCHOBHBIE TTOJIOKEHHSI ATOMHO-MOJIEKYJISIPHOTO yueHUs. VOHBIL.
BeniectBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHMUSL.

Arperatabie coctosiHus BemiecTB. ['a3pl. JKunkoctu. TBEpable BemiecTsa.
B3aumHbie mepexo/ibl MEXJy arperaTHbIMU COCTOSIHMSIMU BEIECTBA: BO3TOHKA
(cyOnmuMmanus) U aecyonuManusi, KOHASHCAUs U UCIapeHue, KpUcTauiu3anus U
TIJIABJICHUE.

CMmecH BelllecTB, HX COCTAB

Hucrteie BemecTBa U cMecu. UucThle BemeCTBA U CMECH. ['OMOreHHbIE U
reTeporeHHbie cMecu. ['a3000pa3Hbie, KUIKUE U TBEPBIE CMECH.

['azoBble cMecu. Bo3myx — mpuponanas razoBas cmech. CocTaB Bo3ayXxa.
OObEéMHas 0JIT KOMIIOHEHTa Ta30BOM CMECH KaK OTHOIIEHHE 00BhEMa JaHHOTO
rasza K oomemy o0bEMY cMecH. PacuéThl ¢ HMCIOIB30BaHUEM TOHATHS «O0BEMHAS
JIOJIS1 KOMITOHEHTa CMECH.

MaccoBass mosisi pacTBOpEHHOTO BemiecTBa. [loHSATHE O KOHLEHTpaUUU
pactBopa. MaccoBasi 107 pacTBOPEHHOTO BEIIECTBA KAaK OTHOIICHUE MAacCChl
PacTBOPEHHOIO BEILIECTBA K Macce pacTBopa. Pacu€Tel ¢ MCMOIb30BaHUEM TTOHATUS
«MaccoBas JI0J1s1 PACTBOPEHHOTO BEILIECTBAY.

Xumuueckuiui IKcnepumenm:

IIpurorosiieHre pacTBOpa ¢ ONPEAEIEHHON MaCcCOBOU 10N PACTBOPEHHOTO
BEIIECTBA.

duznyeckue siBJICHUSA B XUMUK

Hekoropeie cmocoObl pazmenenus cmeceil. Pasgenenue cmeceit Ha OCHOBE
paznuunii B (QU3MYECKUX CBOMCTBAX UX KOMIIOHEHTOB. OTcTamBaHue W
nekanranus. Llearpudyruposanue.



duipTpoBaHue B JabopaTopuu, B OBITY M Ha MPOU3BOJCTBEe. DUIHTPOBAHUE
u punbTpaT. YcTaHoBKa s QUIBTPOBAHUA U MpaBuia paboThl ¢ Hell. bbITOBBIE
GbuaBTPHI 111 BOJBI. AJlcOpOLMs. Y CTpOMCTBO MPOTUBOTA3a.

Juctunnsauus, Wik NeperoHka. ucTwimupoBaHHas BoAa U €€ MOJIy4YEHUE.
[Teperonka Hedtu. HerenpoaykTor.

Xumuueckuii IKcnepumenm:

BrlpamuBanue KpUCTAIOB COJU  (JIOMAalTHUN JKCIEPUMEHT), OYMCTKA
ITIOBAPEHHOU COJIH.

Cocras BemecTB. XUMHU4eCKUe 3HAKUA U (POPMYJIbI

XUMHUYECKHE BJIEMEHTHI. BemecrBa MOJEKYISIPHOTO M HEMOJEKYJSPHOTO
CTpOEHHUsI. XUMUYECKUE DJIEMEHTHI B npupone. [IpocTeie U ClOKHBIE BEIIECTBA.
ANOTpONHs U aJUIOTPOIHBIE MOTU(UKALIUH.

XUMHYECKHE 3HAKM W XUMHUYECKHE (POpMyIbl. XUMHYECKHE CUMBOJIBI, HX
MpOU3HOIIIEHHEe W Ha3BaHus. Tabmuna XUMUYECKUX anemenToB J[. U.
MenpeneeBa u €€ CTpyKTypa: nepuoibl (0OJIbIINE U MaJible) U TPYMIbI (TJIaBHBIC U
no00YHbIe TOATPYTIEI). OTAEIbHBIC TPYIIBI XUMUYECKUX DJIEMEHTOB: IICIOYHbIC
METaJlIbl, TaJIOTeHbI, OJIArOpOAHbIE Ta3bl. XuMUdeckue GopMyibl U GOPMYIIbHbBIE
€AUHULIBI. Kosddummentst u wunaexcel. HMHpopMainusg, KOTOPYIO HECYT
XUMHUYECKUE CUMBOJIBI U (HOPMYJIBI.

OTHOCUTENBHBIE aTOMHAsA U MOJIEKYJIsIpHasi Macchl. OTHOCUTENbHAS ATOMHAas
Macca Kak BEJMYMHA, MOKAa3bIBAIOIIAs, BO CKOJBKO pa3 mMacca aToMa JaHHOIO
aJieMeHTa 0OJIbIIIE MAacChl aToMa BoJIopoia. OTHOCUTENbHAS MOJIEKYJISIpHAsl Macca
n €€ HaxoxaeHue. MaccoBass J0dsS 3JEMEHTa B  CJIOKHOM  BEIIECTBE.
JononHuTtenbHas nHPoOpMaIsi, KOTOPYIO HECYT XUMUYECKHE (POPMYJIBI.

IIpocThie BemecTBa

Meramibl. MeTamibl: XUMUYECKHE DJIEMEHTBI W IPOCTHIC BEIIECTBA.
MeTamibl ¥ CIUIaBbl B HICTOPUHU YEJIOBEUECTBA: MEJIHBIN, OPOH30BBIN U JKEJIe3HBIN
Beka. 3HaueHUE MEeTaIoB U cruiaBoB. OOmue (u3nvecKkue CBOMCTBA METAJUIOB.
IIpencraBuTeny METAILIIOB.

Hemeramnel. Ilonoxxenue »iaeMeHTOB-HeMeTtayuioB B Tabmuue . U.
MenneneeBa. bnaropoansie raspl. AnoTponus Kuciiopoaa. CpaBHEHHE CBOICTB
IIPOCTBIX BELIECTB METAJUIOB M HEMETAIIOB. [IpeacraBuTeny HEMETAIIIOB.

CJo:kHBIE BellecTBa

BanenTHOCTh. BaJIeCHTHOCTh Kak CBOMCTBO aTOMOB OJHOTO XHUMHYECKOTO
AJIEMEHTA COCIHUHSATHCS CO CTPOrO OMNPEACIEHHBIM YHCIOM aTOMOB JAPYroro
XAMHUYECKOTO AJIEMEHTA. DJIEMEHTHI C TOCTOSIHHOW M MEPEMEHHON BAJICHTHOCTBIO.
BeiBon ¢dopmynbl coenMHEHUs 1O BaJIeHTHOCTH. Ha3BaHue COEIUHEHHS 1O
BAJICHTHOCTH.

Oxkcuapl. Oxcuasl W crnoco0 oOpa3oBaHuss uX Ha3BaHWM. OKCHIBI
MOJIEKYJISIDHOTO Y HEMOJIEKYJISIPHOIO CTPOEHHS. PoOib OKCHIOB B HPUPOJE.
[TapaukoBsiit a¢dexT. [IpencraBuTenu OKCHUAOB.

Kucnotel. Kucnotel, ux cocraB u kinaccubukamnus. Muaaukaroper. Tabmuma
pactBopuMocTu. ColisiHasi U cepHasi KUCIOThI, UX CBOMCTBA U IPUMEHEHHE.



OcHoBanusi. OcHOBaHMS, MX COCTaB W Ha3BaHuA. [ uapokcorpymmna.
OcHoBaHUsl pacTBOpUMBIE (IIETOUM) W HEpacTBOpUMBIC. VI3MeHEHHE OKpacKu
WHJMKAaTOPOB B IIEJTOYHOW cpene. ['Mapokcuabl HATpusl, Kaluusl U KajdblUs, UX
CBOMCTBA Y IPUMEHEHHE.

Comnu. Conu, ux cocTtaB U Ha3BaHUs. PacTBOPUMOCTH COJIEN B BOJIE.

Knaccudukanus Heoprannueckux BelecTs. BemecTa, ux kiaccudukanus u
MHoOTo00Opasue. [IpocTeie BemecTBa: MeTamibl U HemeTauibl. Clo)KHbIE BEIIECTBA!
OKCH/IbI, OCHOBaHUS, KUCJIOTHI, COJIH.

Xumuyeckuii IKCnepumenm:

HccnenoBanre pacTBOPOB KUCIOT UHAMKAaTOpamu. VcciaenoBanue pacTBOpoB
1IEJI04YEH HHINKATOPaAMHU.

Mestcnpeomemmnuie ceasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B [/ Kiacce
OCYIIECTBJISIETCS. 4epe3 MCIOJIb30BaHME KaK OOIIHUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOINIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01mMe ecTeCTBeHHO--HAyUHbIE TIOHITHS: HAy4HbIN (akT, TUIoTe3a, TEOpus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUIHOCTb, HAOJIOJCHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJNOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUECKUIN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1bI, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE UCKOMaeMbIe, TOTLIUBO, BOJIHBIE PECYPCHI.

8 KUIACC

IlepBoHaYa/IbHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHUM B )KU3HU 4YeOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. PuU3nMUEecKHUE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSTHUE
BemiecTB. [loHsiTHe O MeTojax mo3HaHUs B XUMUM. UMCThIE BellecTBa U CMECH.
CriocoOnI pa3zeneHust cMeceit.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHbIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHas —Macca.
OTHOcHUTeNbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHUMU.

KommuecTBo BemectBa. Moisib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IMHMI] BemecTtBa. Pacu€tel mo Qopmyrnam

XUMHUYCCKHUX COC}IHHeHHﬁ.



Pu3NYEeCKUEe U XMMHUUYECKUE SBICHUS. XMMHUUYECKas peakuus U €€ MPU3HaAKH.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX peaKIuil (CoeqMHEHMS, pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYJOMW, MpaBWiIaMHu paboThl B JabopaTopuu U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3nUecKkux CBOMCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOIIOACHHE
¢usnyeckux (TIaBleHUWE BOCKAa, TasHUE JIbJla, pAacTHUpaHHUE caxapa B CTYIKE,
KUIICHUE W KOHJEHCALMSI BOABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJEHCTBUE MENA C KUCIOTOMN) SABJICHUN, HAOIIOIEHUE U
OMMCAaHKWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakluil (pasjoKeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE Jkelie3a ¢ pactBopoM coyi meau (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHUS] CMECEH: C MOMOILIBI0 MAarHuTa, (UIBTPOBAHUE,
BbITIApUBAHUE, AUCTWUISAIMUA, XpoMaTorpadus, MPoOBEACHNUE OYUCTKHA MOBAPEHHOU
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTAaTOB  IPOBEICHMS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIENEH MOJIEKYII
(ILIapOCTEePKHEBBIX ).

Ba:kHeiimue npeacTaBuTe/ I HEOPraHNYECKUX BeLIECTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopox — 3yeMeHT u mpocroe
BemecTBo. HaxokneHue kucimopoma B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoictBa (peakiuu ropeHusi). Oxcuabl. IIpumenenune kuciopoaa. CrocoObl
MOJIyYeHHUs] KUclopoAa B JabopaTOpuud W IPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCIopoaa.

TernoBol »hdEeKT XUMHUUYECKOW pPEakluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOIO 3(pdekTta, pazpylieHne 030HOBOTO CIOSI.

Bopopon — snemeHT m mpocrtoe BemectBo. Haxoxxknenue Bogopoaa B
npupoae, GUNYECKHEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
noxyyeHus. KucimoTsl u comnu.

MonspHabiii 00bEM ra3oB. Pacu€Tel Mo XUMHUECKUM YPaBHCHHSIM.

duznueckue CBOMCTBA BOJbL. Boma Kak pactBoputelb. PacTBOphI.
HacplllieHHble ¥ HEHACBIIIEHHBIE PacTBOPhI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10J1s BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpoB B IpupoJie U B KU3HU uyeloBeka. KpyroBopot Bojabl B MPUPOJIE.
3arpsi3HeHHe NPUPOIHBIX BoJI. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kiaccuduxanus
OKCUJOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHbIE, aM@oTepHbIe) H



HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJOB. [lonyueHne OKCUI0B.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. dusndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn axktuBHoctn MmertamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. Homenkinarypa cosieil. @U3ndyeckue U XMMHUYECKHUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyecKas CBSI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHU KUCIOPOJa B BO3IyX€E, ITOJIyUYCHHE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus TOpeHus (moxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
ONKMCAHWE WX CBOWMCTB, MOJYy4YEHUE, COOMpaHUE, paClO3HABaHHUE U HW3YUYCHUE
CBOMCTB BOJIOpo/ia (TOpPEHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3ll0B BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUWE  BHUEOMATEpUAIIOB),
uccieoBaHue oOpas3lOB  HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HAOJIOICHNE U3MEHEHUS OKPACKH MHJIUKATOPOB B PACTBOpPAX KUCIOT U IIEIOYEH,
u3ydeHue B3aumojeiictBus oxcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMHu, peakluuil HeUTpalu3aldu, MOJTYyYEeHHE HEePaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHUE OJIHOTO MeTajlyla JPYyTrUM U3 PacTBOpa COJHU, pelIeHue
AKCIEPUMEHTAIbHBIX 33/lad MO0 TeMme «BakHeillne KiIacchl HEOPraHUYEeCKUX
COCOMHEHUI.

Hepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OxMCANTEIBLHO-BOCCTAHOBHUTEILHbIE PeAKIIMU

[lepBble TOMBITKM KIACCU(PHUKAIMKA XUMUYECKUX dJeMeHTOB. [loHsTHE O
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJIOYHbIE U WIEJIOYHO3EMEIbHBIE METAJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

ITepuonnueckuii 3akoH. Ileppoanueckas cucreMa XMMHUYECKUX JIEMEHTOB /l.
N. MengeneeBa. KopoTkomepuomnas u  JiIMHHOMEpPUOAHAs  (OPMBI



[Tepuoanueckon cucrembl xumuueckux aneMeHToB [. 1. Menneneea. [lepuobl
u rpynmbl. OU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. M3oTonsl. DiekTponbl. CTpoeHue
AJEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapakKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnyeckoii cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHUSI pajJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNHIlaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHnneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToJisipHass W HEMOJISIpHAs)  CBS3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okuciieHus.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporniecchbl OKUCIIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3yueHHEe OOpa3loB BEHIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUJIPOKCUAA I[IMHKA C PACTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pas3ioKeHUsl, COSTUHEHU).

Mesicnpeomemmuoie cea3u

Peanmnsanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XUMHHM B 8 Kilacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUH, TAK U MOHATUM, SIBJISIIOLIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusznka: marepusi, aTroM, OdJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHUI,
M30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, DJIEKTPUUYECKUN 3apsjl, BELIECTBO, TEJIO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIIUYUHBI, €IUHUIIBI
M3MEpPEHMSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MHHEpAIbl, TOPHBIC TOPOJIHI,
MOJIE3HBIE UCKOTIA€MbI€, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO U XMMHYECKAas] peaKUMs



[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHYECKUX OJJIEMEHTOB IIEPBBIX TPEX TMEPUOJIOB, KajMsl, KaJblLUs U MX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHUEM HX AaTOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaims u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYCCKHEC
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COCMHECHUI, TEHETUYECKAas CBSI3b HEOPraHMYECKUX BEIECTB.

Knaccuduxaiys XuMUYECKUX PeaKIuii Mo pa3IMYHbIM MMpU3HaKaM (110 YHUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIioBomMy 3ddexrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYCCKUE
YpaBHCHUH.

[Tonarne o ckopocTH XUMHUYecKoW peakiuu. [loHsTHe 00 0OpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [loHsTHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsITHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HAa CKOPOCTh XHWMHYECKOW PEAKIMU M TIOJIOKCHUE XUMHYECKOTO

paBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YpPaBHEHUI

OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIU C  HCIOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopust 3NEKTPONTUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTronbl, anHnoHbl. MeXaHu3M OuCCOLMAlUM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIU HOHHOTO OOMEHa,
MOJHBIE M COKpAlll€HHbIE HWOHHBbIE YypaBHEHUs1 peakuuid. CBOICTBA KHUCIOT,
OCHOBAaHMM U COJel B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHUYECCKOM
nuccorumanyu. KauectBeHHbIE peakiiui Ha MOHBL. [[oHSITHE O THAPOIN3E COJIEH.

Xumuueckuiu IKcnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAILUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCI[ECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopua HaTpUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIuu
OT BO3JEHUCTBHUSl Pa3IMYHBIX (PAKTOPOB, HCCICIOBAHUE DIICKTPOINPOBOIHOCTH
pacTBOpPOB BEIIECTB, IMpOIECCa AUCCOUUAIMU KHUCJIOT, IIEJI0Ye U Ccoyie
(BO3MOKHO  HCHOJIb30BAHME BHUACO MAaTE€pUaNIOB), IPOBEICHUE  OIBITOB,



WUTIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHHWsS  peakluMid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX — peakuui
(ropeHue, peakluu Pas3loKEeHUs, COCIMHEHUS), PACIO3HABAHUE HEOPTaHMYECKUX
BEIIECTB C TOMOIIBI0O KA4YEeCTBEHHBIX pEaKiuil Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJILHBIX 3a]1a4.

Hemertanibl U MX coeinHEeHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne U (U3MUECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHWMHYECKHME CBOICTBA Ha TpuUMeEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMeTa/llaMH, IHIeJo4amMu). XJIIOpPOBOIAOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHUE CBOMCTBA, MOJIydeHHE, NpuMeHeHue. [leiicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M YeEJIOBEKa. BaxkHeWmme XJIOpuabl U UX
HaX0XJICHUE B IPUPO/IE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue U (PU3NYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPO/a U Cepbl. AJIJIOTPONHbBIE MOAU(PUKAIIMN KUCIOpOia
U cepbl. XUMUYECKHe CcBOIcTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHYECKHE U
XUMHYECKHe cBOMCTBa. OKCHUIIBI Cepbl KaK MPEACTABUTEIH KHCIOTHBIX OKCHIOB.
Cepnast kucinoTta, (QU3NYECKME M XUMHUYECKHE CBoicTBa (oOmme Kak
OpEICTaBUTEN Kilacca KHUCIOT M crheuuduueckue). XUMUYECKHE PpPEaKIMH,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOCO0a MOJYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHo KucaoThl. COaM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cynbdar-uoH. HaxoxmeHune cepbl m €€ COCOUHEHHWH B MPHPOAE. XUMHYECKOE
3arpsi3HEHUE OKpPYXKarollel cpelbl COEIMHEHUSIMU cepbl (KUCIOTHBIE JIOXKIIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OOmast xapakrepuctuka 371eMeHTOB VA-rpynmnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHBbIC CTETNICHH OKUCIECHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢duznyeckue u XxuMudyeckue cBoiictsa. Kpyrosopor a3ora B npupone. AMMHUak, ero
duznyeckue U XMMHUYECKHUE CBOMCTBA, NoJyyeHue U npuMeHenue. Con aMMOHMUS,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ ToNyuyeHue, (U3MUECKHe U XUMHYECKHE
cBOlcTBa (0OIlIME Kak TMpEeJCTaBUTENS KJlacca KHUCIOT U clelu(puyecKue).
Hcnonp3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KAadyeCTBE MHHEPAJIbHBIX
ynoopeHuil. XuMHUECKOe 3arpsi3HeHUE OKPYKaroIIe cpeibl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arps3HEHHWE Bo3Ayxa, MOYBBI W Bogoémon). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XMMHUIECKHUE CBOMCTBA,
nosyaerue. Mcnons3oBanne GocdaTtoB B Ka4eCTBE MUHEPAIBHBIX YI00pEHUH.



O6mas xapakrepuctuka 3jaeMeHTOB |IVA-rpynmnel. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHUS.  YIJIepoA,  aJUIOTPOIHBIE
MOAU(UKALIUM, PACHPOCTPAaHEHHE B MpuUpojae, (U3NYECKUE U XHUMHYECKHE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
bu3nYecKue W XUMHUYECKHE CBOMCTBA, JEHCTBUE HAa IKUBBIE OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
ahdexT. YrompHas KACIOTa U €€ CONMM, UX (PU3MIECKHUE U XMMHYCCKUE CBOMCTBA,
noiayyeHue U TnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHavasIbHBIE TOHATHUSL 00 OPraHUYECKUX BEILECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TMepepaboTku (OC€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKN BAKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
ponu B OKM3HM 4YeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCTUHCHUM.

KpeMHuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, NOJYyYCHHE H
npumeHenue. CoenuHeHHs KpemHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemHueBoil kucinoTe. CHIMKAThI, UX UCIOJIB30BAHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxkHeline cTpouTEIbHbIE MaTepHalibl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTEJIbHBIX MaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

H3y4eHHe 00pa3Il0B HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHMs, OMBITHI, OTpaxkaromue (PU3MYECKUE M XUMHUUYECKHUE CBOMCTBA
raJlor€HOB M WX COEJUHEHHM (BO3MOKHO HCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
O3HAKOMJIEHHE C O0Opa3lamMu XJOPUAOB (TajJOTre€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl ©u €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BHUJICOMATEpUAIIOB), HAOJIIOEHUE Mpoliecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, MW3Y4YEHHE XUMHYECKHX CBOMCTB
pa30aBlIeHHOM CEPHON KUCIIOTHI, MPOBEEHNE KaUeCTBEHHOW peaKInuy Ha cybdar-
WOH W HAOJIOJeHHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHHA (BO3MOXKHO HCIOJb30BaHHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJydYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHakKa, IMPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-uoH u n3ydeHne Nmpu3HAKOB



UX IPOTEKaHHUsI, B3AMMOJICMICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbEO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYECHHE MozeNnen
KPUCTAJUIMUECKUX PEIETOK anmasa, rpadura, ¢yiiepeHa, O03HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydYeHUE, COOMpAHUE, pACMO3HABAHUE U U3YUYECHUE
CBOMCTB YIJIEKHCJIOTO rasa, IPOBE/ICHUE KauyeCTBEHHBIX peakiMil Ha KapOoOHAT U
CUJIMKAT-UOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 o TeMe « BaxkHenme HEMETAIUTbl U UX COCTUHEHUS.

MeTajuibl 4 UX COCAMHEHUS

OO01mast XxapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHusa B llepuomuyeckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpspKeHU MeTawtoB. Ou3nyecknue U XUMUYECKUe CBOMCTBAa MeTaiioB. OOmue
CrocoObl TONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3amuUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPAITIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamnpl: nonoxkeHue B llepuognueckon cucTeMe XMMHYECKUX
anemeHToB . 1. MenzaeneeBa, cTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUJIPOKCUAB HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU  MX
COCIVHEHNH.

[[lenoyno3emenbHble METaUIbI MarHuii MW KalblMH: TIOJIOXKEHHE B
Ilepuonnueckoin cucreMe xumudeckux snemeHToB [[. M. MenneneeBa, crpoeHue
VX aTOMOB, Hax0XJAeHUE B Ipupoae. Pru3nuecKkne 1 XMUMAYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelinue coequHEHUS Kbl (OKCHI, THIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOXIcHHE B mpupone. Pusnyueckue u
XUMUYECKHUE CBOMCTBA aTtOMUHUSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AITIOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3J€MEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXKJIEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBa Xkene3a. OKCubl, THAPOKCH B U coiu kene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA H MOJYyUYCHHE.

Xumuueckuiu 3IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (DU3NYECKUMU
CBOMCTBaMHU, M3Y4YEHHUE  PE3YJIbTATOB KOPPO3UHU  METAUIOB  (BO3MOXKHO



UCIIOJIb30BAHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJIbLIUS U HATpUsl C BOJOM (BO3MOKHO MCIOJB30BAHME BHJIEOMATEPUATIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCAa TOPEHUS JKeie3a B KHUCIOPOJIe
(BO3BMOKHO  KCMOJIb30BAaHHE  BHJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIM HAa MOHBI: MAarHWs, KaJbIWs, aJIOMUHHUS, ITWHKA, Kene3a
(Il u xenesza (111), menu (11), HaOmOaCHKE K ONMKCAHUE MPOIIECCOB OKPAIIMBAHHS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiblug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATFOMUHUS
¥ THAPOKCH/IA IIWHKA, PEIIEHUE YKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «Bakueunme
METaJUTBl M X COCTUHCHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa u matepuanbl B MOBCEAHEBHOM >KM3HM 4YesoBeka. be3zomacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYCCKUX peaknuii B ObiTy. [lepBas momMors mpu
XUMHUYECKUX 0YKOTaX M OTPABICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpYKarolieh cpenbl (MpeesibHas JOoMycTUMas
KOHIIeHTparus BemecTs, nainee — [1JIK). Poias xumuu B perieHnn 3KoJI0rHuecKux
npo0em.

Xumuueckuii IKCnepumMeHm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmmsanns MeXnpeIMETHBIX CBS3€d INPU W3YYEHHMM XMMHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJIsI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNePUOJUYHOCTh, HAOJIIOJICHHE,
HKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTCPHAIHI.

dusznka: marepusi, aTroM, OdJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHUI,
U30TOTBI, PATUOAKTUBHOCTh, MOJICKYJA, DJCKTPUUYCCKUN 3apsii, MPOBOIHUKU,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAas
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHHs, KOCMHUECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢orocunTes, npixaHue, Omocdepa, dKOCHCTEMa, MHUHEPATbHBIC
ya00peHusl, MUKPOAJIEMEHTBI, MAaKpOAJIEMEHTHI, MUTATEIbHbIC BEIISCTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbBIE TMOPOJBI,
M0JIE3HBIE NCKOIAeMble, TOTLTUBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUIUCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIn4HOCTHBIE ~ pPE3yJbTAaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIMUXCs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIMA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLIEHUS K OTE€YECTBEHHOMY KYJBTYPHOMY, UCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBa;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M TMPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM NEATENbHOCTH MpU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM WU COCTABISIOLINE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAITPABIICHHBIE HA MOJYYCHHE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKHUMH CpEACTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJIMMOCTH COOMIOJICHUs] TMpaBui 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUyaIbHON TPAEKTOPUU MPOJAOHKEHUS 00pa3oBaHusl C yUETOM JTMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGHECCUOHANIBHON CPEJIE;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOAE KAaK HCTOYHUKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYPhl, OCO3HAHHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XHUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe wMeTanpeaMETHBIX pe3yJbTaTOB BBIICISAIOT 3HAYUMBIE IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOphIE 0OecneurnBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYILECTBICHUIO Y4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHSITHSAMH), WCIIOIH30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBA3U MEXIY OOBEKTaMHU H3y4CHHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUK MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKT€PU30BaTh CYIIECCTBEHHbIE
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBEISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCH B KaueCTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HablomaTh 3a XOJOM Ipoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOJYy9aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHME MPUMEHATh PA3IUYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
MHPOpMAllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs BBIITIOJHEHUS
y4€OHBIX U MO3HABATEJIBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, IPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOI'O MCIOJb30BaHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3alaydl HECIOXHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE WCIIOJIb30BaTh M AaHAIM3MpPOBaTh B Ipolecce Y4eOHOH W
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKaroIled HPHUPOIHOM
CpEIBl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJ¢ Juamora W (WiM) JIHUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3CHTALUIO
pPE3yNbTATOB BBIMNOJHEHUS XMUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO OMBITA,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEIbHOM M MCCIEOBAaTEIbCKOM  JACSATENBHOCTH MpPU  PELIECHUU
BO3ZHMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COIJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTaBIATh WM KOPPEKTHUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh U aHAIIM3UPOBATh KOHTEKCTHI, PEIAraeMbl€ B YCIOBUU 331aHUN.

NPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CHOCOOBI



JEWCTBUM, BHUABl JESITEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHHWS, €ro
WHTEpHpEeTaluy, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX H
HOBBIX CUTYAaIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIONITUXCS YMECHHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMU 3aMElICHUs, peaKuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBS3b, MOH, KATHOH, aHWUOH, PAacCTBOpP, MAaccOBasi JOJs BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIU;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aK0oHa ABOTajIpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAUCHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPIK/IAsi OMMCAHUE TPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYKO MaccChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IlIeHue, CHUCTeMaTHU3allMio, Kiaccu(uUKaluio,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 W3Yy4YCHUSI CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  IpaBWjaM  MOJIb30BaHUS ~ XUMHYECKOW  MOCYIOW |
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JOJEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K koHiy oOyueHus B 9 kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWUMHMUYECKHMX NOHATHWA: XHWMHYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, AaHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peakluu, TMpeaeabHO JOMyCTUMas
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsi3W (KOBaJICHTHAs, WOHHAs, MeETaUIMYecKas) B HEOPraHUYECKHUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKUCHhIBAaTh U XapaKTEPHU30BaATh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJIBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPbIE HMEIOTCA B NEPUOJUYECKON Taliuue, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacmpeiesieHie WX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npejenax MaJiblX MEPUOOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOSHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYAaCTBYIOLIMX B pEaKUUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTAaBIISAITb YPAaBHEHUS DJIEKTPOIUTHUYECKOW JTUCCOLUMALMM  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEXK/Y BEIIECTBAMH PA3INYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MIOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKiuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO JJIeMEeHTa 1o (dopmyIie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEAKIIHH,

coOMoaTh  MpaBWa  MOJB30BAHUA  XUMHUYECKOW  TOCYAOH |
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBHITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kKapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEMATU3AIMI0, BBISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).
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OO11ast xapaKTepUCTHKA XUMUYECKHX
2.1 B P P 4 1 https://m.eds00.ru/ZTN1F700I
anemeHToB VIIA-rpynmnsl. ["anorenst
OO6m1ast xapakTepruCTUKa XUMUUYECKHIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COCIMHEHUS
OO1m1ast xapakTepUCTHKA XUMUYECKHX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COCTUHEHUS
OO1m1ast xapakTepUCTHKA XUMUYECKHX
2.4 aneMeHToB |V A-rpynnsl. Yriepoa u 8 1 2 https://m.edso0.ru/JPJ200VJIX
KPEMHHI ¥ UX COCTUHEHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01me CBOMCTBAa METAJLIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Bakneiiine MeTauibl ¥ UX COCIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro no pazueny 20
Pa3nes 4. Xumus n okpy:kapmasi cpeaa
B
4.1 CIICCTRA H MATCPHAIIH B M 3 https://m.edsoo.ru/TENBWEF7Y
YeJIoBeKa
Hroro no pazueny 3
PesepBHOe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

n/n

Tema ypoka

[Ipenmer xumuu

SBneHus, TPOUCXOASAIINE
C BEIllECTBAMU

Koan4yecTBO 4acos

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

HaOnronenue u
HKCIEPUMEHT B XUMUH

3HAKOMCTBO €
1a00paTOPHBIM
00opyIOBaHUEM.
[IpaBuna TeXHUKH
0€301acHOCTH IpU
pabote B kKaOMHETE
XUMHUU (J1TabopaTopun)

CrpoeHnue BeuiecTB
ArperaTHbI€ COCTOSTHUS
BELIECTB

UucTsle BellecTBa U
cMecH

T"a30BBIE cMecHu

MaccoBas 1o
pPacTBOPEHHOTO
BEILIECTBA

10

Pemenue 3agad mo reme
«MaccoBas 1ons
pacTBOPEHHOTO
BEIIIECTBAY

11

MaccoBas gois




npuMecen

12

13

Hexortopsie criocoOsI
pazzaeneHus cMecen

JMCTHIIIAIMS, WIN
IIepEeroHKa

14

XUMHUYECKUE DIIEMEHTHI

15

16

17

Konrponbnas pabora 3a
1 u 2 yeTBepTh

XHUMHYECKHE 3HAKH.
Tab6auia

XUMHYECKHUX DJIEMEHTOB
.. Menneneea

Xumudeckue GOpMyIIbL.
OTHOCHUTEILHBIE
aToOMHas U
MOJICKYJISIPHAST MACCHI

18

19

20

Xumuaeckue GopMyJIbl.
OTtHOcHuTENbHBIE
aTOMHas U
MOJIEKYJISIPHAsE MacChl
Meraibl
IIpencrasurenu
METaJIJIOB

(Ypok — yueHnueckas
KOH(DepeHIIHsI)

21

22

Hewmetamsl

[IpencraBurenu
HEMETaJIOB (YPOK —
ydeHH4ecKas
KOH(DepeHIHsI)

23

BanentHoCTh

24

OKcuanl




IIpencraBurenu OKCUAOB
25 (Ypok — ydeHUYecKas 1
KoH(MepeHIIHsl)
26 | Kucmotsl 1
[IpencraBurenu KUCIOT
27  (YpoK — yuyeHUYecKas 1
KoH(DepeHIIHsI)
OcHoBaHus.
28 IlpencraButenu 1
OCHOBaHHUI
29 Comm 1
[IpencraBurenu comneit
30  (ypok — yueHHUYECKas 1
KOH(EPEHIIHS)
Knaccudukamms
31  HeopraHMYECKHX 1
BEILIECTB
30 HroroBas KoHTpoONbHAs 1 1
paborta
AHan3 KOHTPOJIbHOU
33 pabortsl [Togsenenue 1
UTOrOB Y4eOHOTO roa
34  PesepBHOE Bpems 1 2
8 KJIACC
KoauyecTBO YacoB
Ne Hara DJIeKTpOHHbIe HU(pPOBbIE
Tema Ypoka KOHTpOJIbeIe HpaKanecxne
n/n Bcero u3ydyeHusi oOpa3oBaTeSibHbIE pecypchl
padoTshI padoThI
Hpenver ximmi. Poxb XM b 1 https://m.eds00.ru/L62DS2CZR

JKU3HU YeJIoBeKa. Tema u



https://m.edsoo.ru/L62DS2CZR

BC€IICCTBA

ITonsarue o METOJaXx IIO3HAaHHUA B

2 https://m.edsoo.ru/9ZJAEW050
XUMHUHI
[TpakTrueckas padota Ne 1

3 «HpaB“I/IJ'Ia padoTeI B 1abopaTopHK https://m.edsoo.ru/L5EW4353D
U IpuéMbl 0OpaIeHus ¢
71a00paTOPHBIM 000PYTI0OBAHUEM)

4 Auetsic ewectra i eueck. https://m.eds00.ru/6 TME21FW8
CrniocoOsI pa3aeneHus cMmeceit
[IpakTuyeckas pabora Ne 2

5) «Paznenenue cmeceit (Ha mpumepe https://m.edsoo.ru/K3LSSMCRY
OUYMCTKH MTOBAPEHHOU COJIN)»

6 ATOMBI 1 MOJIEKYJIBI https://m.edsoo.ru/BLS04WTB8
XUMHUYECKUE dJIEMEHTBI. 3HAKH

7 (CUMBOJIBI) XUMUYECKUX https://m.edsoo.ru/AH3D4DNAX
9JIEMEHTOB

8 IIpocTeie u cnoXHBIE BELIECTBA https://m.edso0.ru/DXJBSTJ95

9 ATOMHO-MOJIEKYJIIPHOE YUEHHE https://m.eds00.ru/IMOBJ3QZ5
3aK0oH TOCTOSIHCTBA COCTaBa

10 BEMIECTB. XUMIHECKas GopMyra. https://m.edsoo.ru/IMC496FX6
BanenTHOCTh aTOMOB
XUMHUYECKHUX IJIEMEHTOB
OTHOCHUTEBHAs aTOMHAs Macca.

11 OTtHocuTenbHASI MOJIEKYJISIPHAS https://m.edso0o.ru/P1IZPCIMDX
Mmacca

p  Maccoad fom xinvirieckoro https://m.eds00.ru/GHV58QMVE
2JIEMEHTa B COCTMHECHUHT

13 Konunuectso BemecTsa. Moib. https://m.eds00.ru/368UNL5Y2



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
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2

Momnspnas macca

14

15

duzndeckre 1 XUMHYECKHE
sIBIICHUS. XHUMHUYECKast peakuuga

[Tpu3Haky U yCiI0BUS MPOTEKAHUS
XUMHUYECKHUX PEeaKIIHii

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo0.ru/N6DVNJIKQ5

16

3aK0oH COXpaHEHUsI MaCChl
BEILECTB. XUMUUYECKUE YPABHECHUS

https://m.edso0.ru/M8DS4IHVM

17

18

19

Brrunciaenus koinmyecTBa, MacChl
BEILIECTBA 10 YPABHEHUSIM
XAMHYECKHUX PEaKUi

Knaccugukarms XuMHuecKux
peakiuii (CoeTMHEHHUS,
pa3IoKeHUsl, 3aMEIICHNUS,
obmMmeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIuKIoneauct. O6o0IeHe
CUCTeMAaTH3aIHsl 3HAHHHA

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L4807LAGB

https://m.edsoo.ru/P1IWARH3AB

20

KonTponbHnas padora Nel no Teme
«BemecTBa 1 XUMHUYECKUE
peaxkuumn»

https://m.edsoo.ru/ON62SNERU

21

Bo3ayx — cmech razos. CocraB
BO3Ayxa. Kucinopon — sneMeHT u
npoctoe BeniecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

23

dusnueckue 1 XUMUYECKHe
CBOICTBa KHCIIOpOa (peaKuu
oKucIieHus, ropeaue). [lonstue
00 okxcuaax

Crioco0bI mostyueHus KUCIopoa

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD



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
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD

B J1abopaTopuu u
npomsinuieHHOCTH. [Ipumenenue
KHCIIOpOJa

24

TennoBoit 3¢ ekt XuMuIecKoi
peaKIyu, TOHSITHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- ¥ SHIOTEPMHUUECKIX
peaKusIx

https://m.edsoo.ru/PNMKJZHKX

25

TormBo (HedTh, yroib 1 METaH).
3arpsizHeHue BO3AyXa, CIIOCOOBI
€ro MpeIoTBpAIICHUS

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

26

27

28

29

[TpakTiueckast padota Ne 3 o
teme «Ilonydyenue u cobupanue
KHUCJI0pOJa, U3YYEHUE €0
CBOMCTB»

Bonopon — snemeHT u npocToe
BelecTBo. HaxoxaeHue B
pupoIe

DOu3n4eCcKrue U XUMUYECCKHE
cBolicTBa Bogopoaa. [Ipumenenue
BOZIOpOJA

[TousaTre 0 KUCIOTaX U COIAX

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

https://m.edsoo.ru/WD392ACWB

https://m.edso00.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

30

31

Crioco6bI ostyueHust BOA0Poia B
naboparopuu

[IpaxTuueckas padora Ne 4 o
teme «llomydenue u cobupanue
BOZIOPOJa, U3YUEHHE €TI0
CBOMCTB»

https://m.edso0.ru/C9TO9UCIP

https://m.eds00.ru/SSSWAX33K



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

32

MomnsipHblii 00bEM Ta30B. 3aKOH
ABoranpo

https://m.eds00.ru/M3KS010DQ

33

Brrunciienus o0b€Ma, KOJIHYECTBA
BEIIECTBA ra3a Mo ero U3BECTHOMY
KOJII/I‘ICCTBy BEIICCTBA UJIN
00bEMY

https://m.edso0.ru/MXGOY304M

34

35

36

Brrunciennst 006EMOB ra3oB 110
YPaBHECHHUIO PEaKIIMU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHHH
rasoB

Dusznueckre U XUMHUUECKUE
CBOMCTBA BOJIBI

Cocras ocHoBauuii. [Toustue 00
WHIUKAaTOpax

https://m.edso0.ru/9TQ8AXABY

https://m.edsoo.ru/7TAOGFZK4R

https://m.edsoo.ru/IXB2W6I1VL

37

Bopna xak pacTBOpuUTEND.
HaCI)IHIGHHI)IG 1 HCHACBIIIICHHBIC
pactBopbl. MaccoBas 10Jist
BEILIECTBA B paCTBOPE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas padbora Ne 5 o
teme «IIpuroroBiieHrE pacCTBOPOB
C onpeAeN€HHON MacCOBOM J0JIen
PacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/WXUKPAUOA

39

40

KonTtponbHast padora Ne2 o reme
«Kucnopoa. Bogopoxa. Boga»
Oxkcupsl: cocTaB, KIacCupUKaIIUs,
HOMEHKJIaTypa

https://m.edsoo.ru/JM7935DRY

https://m.edso0.ru/5TFSJINAY

41

Honyqune 1 XUMHWYECKHE
CBOMCTBaA KHCJIOTHBIX, OCHOBHBIX

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



https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2

U aM(OTEpHBIX OKCHIOB

42

43

OcHoBaHUS: COCTaB,
KJaccu(uKalus, HOMEHKIATypa

[Tony4yeHnue u XUMHUYECKHE
CBOMCTBAa OCHOBaHUU

https://m.edsoo.ru/5U397HU5C

https://m.edsoo.ru/GD9A28ROE

44

KucnoTsl: cocTas,
KJaccu(uKaIus, HOMEHKIaTypa

https://m.edsoo.ru/Q6U4WEBK?Y

45

46

[Tomyuenue u XuMU4YeCKue
CBOMCTBA KUCJIOT

Conu (cpenHue): HOMEHKIIATYpA,
CIOCOOBI TOTYYEHUS, XUMHUYECKHE
CBOICTBA

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIM9TJ

47

[IpakTuueckas padora Ne 6.
Pemenue OKCIICPUMCHTAJIbHBIX
3a7a4 o Teme «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX
COEIMHEHUID)

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

48

FeHeTI/I‘IGCKaSI CBA3b Me>1<)1y
KJIaCCaMU HEOPraHUYECKUX
COeIMHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

50

51

O00011eHNEe U CUCTEMATU3ALIS
3HAHUU

KonTtponbhas padora Ne3 o reme
"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTMHEHUN"

IIepBble nONBITKH
KJIaccu(UKAUN XUMHYECKUX
anemeHTOB. [IoHATHE O rpynnax

https://m.edso0.ru/STBUOEEYN

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/COV3CC214



https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214

CXOAHBIX 3JICMCHTOB

52

53

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenpaeneeBa

[Tepuomsl, rpyIIIbI, MOATPYIIIBI

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NQMWWJIRXN

54

Crpoenue atomoB. CoctaB
aTOMHBIX siziep. M30Tombl

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue IeKTPOHHBIX
000J104€K aTOMOB AJIEMEHTOB
Ilepuonnueckont cucremsr /. .
Menpeneena

https://m.edsoo.ru/T95YNV8B2

56

S7

58

59

XapakTepHUCTUKAa XMMUYECKOT O
AJIEMEHTA 10 €r0 MOJIO0KEHUIO B
[Tepnonanueckoii cucreme /1. Y.
Menneneena

3nauenue [lepuoanueckoro
3aKOHAa JJI pa3BUTHUS HAYKH U
npaktuku. J[. 1. MenaeneeB —
Y4€HBI, IEAArOr U IPakIaHUH

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3anus 3HaHui /
Bcepoccuiickas npoBepoyHas
pabota

KonTtponbHas padora Ne4 o reme
«Ctpoenue aroma. XUMHUYECKas
cBsi3b» / Beepoccuiickas
npoBepoyHas pabora

https://m.edsoo.ru/YIP04OMDX

https://m.edsoo.ru/SZD8XEQOP

https://m.edso0.ru/ZCQTRPO8Y

https://m.edsoo.ru/FTI1ZF99WF



https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF

DIEKTPOOTPULIATEIBHOCTh AaTOMOB

60 1 https://m.edsoo.ru/HZA110ED8
XUMHUYECKHUX DJIEMEHTOB

61 Hounas xumMuueckas CBI3b 1 https://m.edso0.ru/3SY1RJKVI
K

62 OBaJICHTHAs ToJpHAd 1 https://m.eds00.ru/EOL3MT2AE
XUMHUYECKAS CBA3b
K

63 OBATICHTHAA HEMOApHad 1 https://m.eds00.ru/9YVR3FUXI
XUMHUYECKAS CBA3b

64 CreneHp OKHUCIECHUSI 1 https://m.edsoo.ru/RA6CVXM66
0 .

65 KHCIHTEIRHO 1 https://m.eds00.ru/ZXNCA7DOZ
BOCCTAHOBHUTEIJIBHBIC PEAKIIHU

66 OKHUCIUTEIN U BOCCTAHOBUTEINA 1 https://m.edso0.ru/QPS46Z5PU
PesepBusiit ypok. O60011eHNE U

67 CHCTOMATHIANI SHAHIH O TEME 1 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenue aroma. XuMu4eckas
CBSI3b)»
P I . 0000

68 C3CPBHBIM YPOK ° \I,H crme u 1 https://m.edsoo.ru/7DNRBZ948
CUCTEMATHU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

[Iepnonrueckuit 3aKoH.
[Iepnoanueckas cucrema
XUMHUYECKUX 3jiemMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHYECKUX DJIEMEHTOB
MIEPBBIX TPEX MEPUOLIOB
Knaccudukanms u
HOMEHKJIaTypa HEOPTaHUYECKUX
BEILIECTB

Buapl xuMuueckoil CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/WTOIWRA2Q

https://m.edsoo.ru/UI4Y5CFRV

KonTponbnas padora Nel no
teMe «lloBTOpeHune n
yriyoJieHne 3HaHUH OCHOBHBIX
pa3zienoB Kypca 8 Kaccay

https://m.edso0.ru/J4X8ZN212

Knaccudukanmst xumMmuaeckux
PeaKIui 1o pa3InYHbIM
pU3HaKaM

ITonsatue o ckopoctu
XAMHUYECKOM peakiuu. [lonarue
0 TOMOTEHHBIX U TE€TEPOTr€HHBIX
peaKIHsIX

https://m.edsoo.ru/X8XAE7E2J

https://m.eds00.ru/6VLXCYY7N



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

IToHATHE 0 XUMHUUECKOM
paBHOBecHuU. DaKTOPHI,
BIIUSIIOIIIME HA CKOPOCTh
XUMHYECKON peaKIuu U
ITOJIOKEHHE XMMHYSCKOT0
paBHOBECHS

OKHUCIIUTENBHO-
BOCCTAaHOBHUTEJIbHBIC PEAKITUU

https://m.edsoo.ru/H4FH7NZNM

https://m.edso0.ru/648V11026

10

Teopust 2IEKTPOITUTUYECKON
nuccounanuu. CunbHbIE U
ci1a0ble AIEKTPOJIUTHI

https://m.edso0.ru/2KCYCLZ16

11

12

13

14

Honnble ypaBHEHHsI peakiui

XHUMHUYECKHE CBOMCTBA KMCIIOT U
OCHOBaHHH B CBETE
MpeJICTaBICHH 00
AJIEKTPOJIUTUYECKON
JHUcCcOoLalnu

XHUMHYECKHE CBOMCTBA COJIEH B
CBETE MpeACTaBIeHU 00
AJIEKTPOJIUTHYECKON
JHUccoLalu

[TonsTHE O TUIpONIH3E CONEN

https://m.edsoo.ru/VN2SBIN1R

https://m.edsoo.ru/8HH81YVXI

https://m.eds00.ru/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

15

16

O00011eHUE U CUCTEMATU3ALMS
3HAHUH

[IpakTuueckas padora Ne 1.
«Pemienne sxcriepuMeHTaTBHBIX
3a/1au»

https://m.edsoo.ru/FEEIZRMBG

https://m.edso0.ru/7VXTFEHIT4

17

Kontponbnas pabora Ne2 mo

https://m.edsoo.ru/9RKLZDNUX



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «DJIEKTPOIUTHYECKAS
aucconuanus. XuMu4eckue
pEaKLMU B PacTBOPAX»

18

OO0m1ast xapaKTepUCTHKA
rajoreHoB. XuMHUYECKHE
CBOICTBa Ha IPUMEPE XJIOpa

https://m.edsoo0.ru/NNYKYZF12

19

20

21

XnopoBogopoa. ComnsiHast
KHCJIOTa, XUMHYECKHE CBOMCTBA,
MOJIy4eHHUE, MPUMEHEHUE

[TpakTiueckast pabota Ne 2 o
teme «[lonyduenue consHoi
KHUCIIOTHI, U3y4eHHE €€ CBOMCTBY

Beruunciienus mo ypaBHEHUsIM
XUMHUYECKHX PEAKIIHMH, eCIIn
OJIMH U3 PeareHTOB JaH B
HN30BITKE

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BI15H070F

22

OO61as xapakTepucTUKa
sneMeHToB VIA-Tpynmns

https://m.edsoo.ru/VMWKERSEP

23

AmoTponHsle MoU(UKaLIUK
cepbl. Haxoxnenue cepsl 1 €€
COEMHEHUH B IPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8SPO

24

25

CepoBoaopoj1, CTpOEHHUE,
q)HSquCKl/Ie U XUMHNYECCKUC
CBOMCTBA

Oxcuppl cepsl. CepHas KMCIIOTA,
¢u3nueckre 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
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

26

27

XUMHYECKUE PEAKIUH, JIeKAITUE
B OCHOBE IIPOMBIIIJICHHOT'O
crocoba Moyiy4eHus CepHon
KHUCTIOThI. XUMHUYECKOE
3arpsi3HEHUE OKPY Karolei
Cpeibl COeIMHEHUSIMU CEPbI

Breruncnenue MaccoBou 10U
BBIXO/Ia TPOJyKTa PeaKiuu

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

28

OO61as xapakTepucTUKa
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
bu3nyeckrue 1 XUMHUYECKHE
CBOMCTBa

https://m.edsoo.ru/M\WVAHRMB976

29

AMMHaK, ero pu3nvIecKue u
XUMHYECKHE CBOMCTBA,
NOJTy9YCHUE U TPHUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

31

32

[Tpaktuyeckas padora Ne 3 o
teMe «llomydenue ammuaka,
MU3Y4YEHUE €r0 CBOMCTBY»

A3oTHas KHCI0Ta, €€
buznyecKrue 1 XUMUYECKHE
CBOMCTBaA

Hcnonp3oBaHue HUTPATOB U
CoJIeld aMMOHUS B KAYECTBE
MUHEPATBHBIX YIO0OPCHHIA.
XUMHYECKOE 3arps3HEHNE
OKpYKaroIlei cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/JORP641FJ

https://m.edsoo.ru/U2DYEDMYE

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

33

®dochop. Okcun dpocdopa (V) u

https://m.edso00.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

docdopHas kuciora,
bu3ryecKre ¥ XUMUYECKHE
CBOMCTBA, MOJyYCHHUE

34

Hcnons3oBanue pochatos B
Ka4eCTBE MHUHEPAIBbHBIX
ynoOpeHuii. 3arps3HeHue
MIPUPOHOM cpesbl pochaTamu

https://m.edsoo.ru/UAZ3HUGB5V

35

36

37

Yraepon, pacipocTpaHEHHUE B
npupoie, GU3NISCKUE U
XUMHYECKHUE CBOMCTBA
Oxkcupsl yriaepoaa, ux
buznyecKkue 1 XUMUYECKHE
CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

YroapHasg KUCIoTa U €€ COoJIn

https://m.edsoo.ru/DWOM6SUUL

https://m.edsoo.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDGIPA

38

[IpakTuueckas pad6ora Ne 4 o
teme "[lonydyenne yriekucnoro
ra3a. KauecTBeHHas peakius Ha
KapOoHaT-HOH"

https://m.edsoo.ru/G2HZXQGC8

39

[TepBoHavanbHBIC TOHATHS 00
OPraHMYEeCKHUX BEIMIECTBAX KaK O
COEMHEHUSX YIIIepoa

https://m.eds00.ru/30T12109Z

40

41

Kpemuuii u ero coenuHeHust

[IpakTuueckas padora Ne 5.
Pemienne skcnepuMeHTAbHBIX
3a7a4 no TeMe «Bakaeume
HEMETAJLIB U BX COCAUHCHUS

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

https://m.edso0.ru/O7E8DOD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

KontponsHas padora Ne3 mo
TeMe «BakHelnine HeMeTauibl U
UX COCIUHEHUI»

https://m.edso00.ru/S85J9UGH3

43

OO0m1ast xapaKTepUCTHKA
XMUMHYECKHUX 3JIEMEHTOB —
MeTa/uIoB. Metaiunyeckas CBs3b
¥ METAJUTNYECKast
KpUCTAITMYECKas PeIIéTKa.
duznyecKkre CBOWCTBA METAIIIOB

https://m.edso0.ru/XK1GYPCO1

44

XHUMHYECKUE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMHUUECKHM
psi HaNpsKEHUH METallIoB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mrme crnocoObl MoTydeHHs
MetaiuioB. CiutaBel. Beraucienus
10 YPaBHCHUAM XUMHUYCCKUX
pEaKUHnii, €CII OJIUH U3
pEareHTOB COJICPIKHUT IPUMECH

https://m.eds00.ru/G54GDQI2D

46
47

IlonsiTre o KOppO31uHu MECTAJIJIOB

[Ienounbie METAIIBI

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

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

48

49

50

OKcubl U THAPOKCUIBI HATPHUS U
KaJns

[Ienoyno3eMeabHbBIE METAIIBI —
KaJbIIUA U MarHui

Baxueiinme coequHeHUA
KaJIbIUS

https://m.edsoo.ru/Q4DX0G3U9

https://m.edso0.ru/REOCDY0K®6

https://m.edsoo.ru/CJIR96CMZA

51

52

O00011eHNEe U CUCTEMATU3ALIS
3HAHUU

JKEcTkoCTh BOIBI M CIIOCOOEI €8

https://m.eds00.ru/O5PXGG1BE

https://m.edsoo.ru/WFMBFTTTP



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
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https://m.edsoo.ru/WFMBFTTTP

YCTpaHEHUS

53

54

[TpakTrueckas padora Ne 6 mo
teme "JKECTKOCTh BOJIBI U
METO/Ibl €€ ycTpaHeHus"

AmroMuHUNR

https://m.edsoo.ru/NFIROKB8J

https://m.eds00.ru/9ZJ8RD1TV

55

AmdoTepHbIe CBOICTBA OKCHA U

TUAPOKCHIA

https://m.edsoo.ru/NI5KI110J5

56

57

Keneso

OKCHIIBI, THAPOKCHUJIBI B COJIU
xenesa (1) u xemesa (1)

https://m.edsoo.ru/F20NJR5SR

https://m.edsoo.ru/AIRTUBLAMP

58

59

60

O0001eHUE U CUCTEMATU3 AL
3HAHUI

[TpakTrueckas padorta Ne 7.
Pemenue skcnepuMeHTaIbHBIX
3a7a4 1o TeMe «Bakuelimnine
METAJJIbI U UX COCTUHEHUS

Boluncnenus o ypaBHEHUAM
XUMHUYECKHUX PEAKLMN, ECIIN
OJIMH U3 PEareHTOB JIaH B
M30BITKE UM COAEPKUT
npumecu. Berancienns
MacCOBOH JOJIM BBIXOJIa
MIPOJIYKTa PEaKIINH

https://m.edsoo.ru/NAON6HGKZ

https://m.edsoo0.ru/ZN7G0QSMX

https://m.edsoo.ru/AYD2HESIY

61

62

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

KonTtponsHas padora Ne4 o
TeMe «Bakuelnine MeTaiisl 1
UX COEIUHEHUI

https://m.edso0.ru/B8T9VTKOP

https://m.edsoo.ru/703C804GN



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

BemecrBa u marepuainsl B

63 . 1 https://m.eds00.ru/OF132JMT0
ITOBCEIHEBHOM KU3HH YeJ0BEKa
X

64 HMquCKerSan ASHCHIE 1 https://m.eds00.ru/SANGYEYQI
OKPYXKAIOIICH CpeIbl
P

65 OJIb XHMHI B perleHin 1 https://m.eds00.ru/18Q203Y 28
9KOJIOTHYECKHX TIPOOJIeM
P I . 0000

66 CSCPBIBIN YPOX © iH cHme H 1 https://m.edsoo.ru/DT1BAS5U4
cHUCTeMaTH3alMs 3HAHUI
PesepBHeIit ypok. O000IICHHE 1

67 . 1 https://m.eds00.ru/P52TJZNXV
cucreMaTtni3anuda 3HaHUN
PesepBuslit ypok. O60011eHNE U

68 . 1 https://m.edso0.ru/TMK36TJZG
cHUCTeMaTH3alMs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
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https://m.edsoo.ru/TMK36TJZG




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa30BaHUs

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHWYCCKUC ITOHATHA)

11

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TOHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI DJIEMEHT, MPOCTOE BEILIECTBO, CJIOXKHOE
BELIECTBO, CMECh (OJHOpPOJHAs U HEOAHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTENIbHAsE aTOMHasi M MOJIEKYJIsIpHas Macca, KOJIUYECTBO
BElIECTBAa, MOJb, MOJSIpHAasT Macca, MaccoBas J0Ji1 XUMHUYECKOTO
DIIEMEHTa B COCIMHEHUHU, MOJIAPHBIA O0BEM, XMMHUYECKas peaKius,
KIaCCU(UKALUSA  PEAKIHMA:  PEaKlUu  COCAMHCHUS,  PCaKIHH
pa3joXKeHUs, peaklUuu 3aMelIeHHs, peaKIuu OoOMeHa, 0JK30- U
SHJOTEPMUUYECKHE PEAKINH, TEIUIOBOM 3(P¢EeKT peakinu, pacTBOD,

MaccCoBasd 40Jd BEIUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MHOHATHU U

MMPUMCHATH OTU MMOHATHA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHIeHI/Iﬁ

1.3

HCIIOJIb30BATh XUMHYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUSA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6HHapHBIX
COCOAUMHCHUAX
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBYy

YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3P EKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyre

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAaHUE,  OKCIEPHUMEHT  (peajbHBId |
MBICJICHHBIN )

[To Teme: «BaxkHelume npeacTaBUTEIN HEOPTAHUIECKUAX BEIIECTBY

paCKpeiBaTb CMBICII OCHOBHBIX XHMHYCCKHX TTOHSATHH: OKCH I,

KHUCJI0Ta, OCHOBaHUEC, COJIb

2.2

OnmpeACIIATh NPHUHAMJIC)KHOCTh BCHIECCTB K OHpCI[CJ'IéHHOMy KJ1accy

COCIMHEHUH 1o Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCUICCTBA

2.4

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUIM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXXHOCTH IIPOTCKAHUA XHMHUYCCKUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1abopaTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSMH IO BBINOJHEHUIO
71a060PaTOPHBIX XHUMHUYECKHUX OMBITOB MO MOJYYEHHI0 U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 11O
pAaclO3HABAHUIO PACTBOPOB IIEJIOYEM M KHUCIOT C IOMOIIBIO
WHAUKATOPOB (JakMyc, ¢heHondraaer, METUIOPAHXK U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOU peaKkinu

ITo Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpaeneeBa. CtpoeHHne aTOMOB.
Xumnueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUM
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSTHH: SApO aToma,
AIIEKTPOHHBIA CJIOM aToma, aTOMHas oOpOuTadb, paguyc aroma,

XUMHUYCCKasd CBA3b, IIOJIApHAss W HCIOJIApHAas KOBAJICHTHAA CBA3b,




3.2

3.3

ANEKTPOOTPULATEIIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTETNeHb OKUCIICHUS

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI

OMKCHIBATh U XapakTepu3oBaTh TabnuuHyro Gopmy [lepuoanueckoit
CHUCTEMbl XHMHYECKUX DJJIEMEHTOB: pa3jIMuyaTh TIOHATHUS «TJIaBHAs

noarpynma (Arpynma)» u  «mnobouHas mnoarpymnmna (brpymma)y,

«MaJIble» U «OOJIBIIIHEY Cpuoabl

3.4

3.5

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHKUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX DJJIEMEHTOB OT UX TnoJoXkeHuss B Ilepuoanueckoit

CHCTCMC

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCSI B  Tabnuue
«Ileppoguueckass  cucrema  XuUMHYeckux  anementos  J[.M.
MenneneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB M 3apsa  s1apa, oOlee Yucio

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KJIACC

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCIUHCHHUAX

OIIpCaAcCiIsATb BHI XUMHUUYECKOM CBSI3U (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPTaHNYCCKUX COCIUHCHUAX

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBoOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMTHI, AIIEKTPOJUTHYECKAsT AMCCOIHAIIMS,
peakIMy MOHHOrOo OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIIUTETD,
BOCCTAHOBUTEJNIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBA3b  (KOBAJEHTHAas, HOHHa,

MeTaJ'IJ'H/IquKaSI), KpucCTaJlJIN4eCKas peméTKa, CIIJIaBbBI, CKOPOCTH




XUMHUYECKON peakiuu

1.2

1.3

14

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX HOHATUH U
IPUMEHSATh 3T IOHATHUS NPU ONMCAHUY BELECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HIIEKTPOJIUTHUYECKON TUCCOLMALUU KHUCIIOT,
LICJIOYEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPaBHEHUs DPEaKLUH
MOHHOT0 0OMeHa

pacCKpeiBaTb CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOM pEeaKIuu

IlIo Ttemam: «HemeTramnel M ux COCAUHCHUA» H «MeTanael U HX

COCAUHCHUA

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONHCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHMUA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1ab0opaTOpHBEIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1ab0PaTOPHBIX XMUMHUYECKUX OIBITOB MO TOJYYEHUIO M COOMpaHHIO

ra3o00pa3HbIX BEILECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

OPOBOJUTHh pEaKIHUM, MOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: pPACMO3HABATH ONBITHBIM IYTEM XJIOPHUI-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cuamkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIME B BOJHBIX paCTBOpax HEOPraHUUECKUX BEILIECTB
ITo Teme: «XUMHSI U OKpY:KArOIIasl CPENA»

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA,; KOPPO3Ud METAJIIIOB

3.2

MIPUMCHATE OCHOBHEBIC OIICpanuu MBICIINTETbHON JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNE, CHCTeMaTU3alUIo,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3Yy4eHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘IHBIe
METO/BI IO3HAHHSA — HAOIIOJCHHWE, W3MEPEHHE, MOJEIHpPOBAHHE,

9KCIIEPUMEHT (peajbHbI U MBICICHHbIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHUS

[Ipenver xumuu. Ponb XUMuM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIICCTB

IlonsTHE O MeTOAax MO3HAHUSA B XMMUM. UHCTHIEC BEIIECTBA U CMECH. Crioco051

pa3aeneHus cmecen

1.3

1.4

ATOMBI W© MOJICKYIJIBI. Xumuueckue dyeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOC YUYCHHUC

XuMuueckas (1)OpMy.]'Ia. BanieHTHOCTE ATOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMHAYECKOT0 3JIEMEHTA

B COCIMHCHUUA

1.5

1.6

1.7

KomnuectBo BemectBa. Moisb. MonsipHas Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢dopmynam

XUMHYECKHX COCIUHEHUM

dusnueckue U XUMHUYECKUE ABJICHHSA. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BeulecTB. XumMuueckue ypasHeHnus. Knaccuduxanus

XUMHUYCCKUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C paBUIIaMU
pabotrel B Jjaboparopuu W TpuéMamMu OOpaileHuss ¢ JIabOpaTOPHBIM
0o0OpyJOBaHUEM, H3yY€HHE WU ONHUCAaHHWE (PHU3UUYECKUX CBOMCTB 00pa3LoB
HEOPraHMYECKUX BEHIECTB, HaOmoJeHne (u3ndecknx (IJIaBlieHHE BOCKa,
TasHHUE JIbJIa, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJAEHCAIHUs BOJBI) U
XUMHYECKHX  (TOpeHHE CBEYd, MpOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aUMOJICIICTBUE MeJla € KHUCJIOTOW) sBJIEHUH, HaOMIONEHHWE M ONHCAaHuE
NPU3HAKOB TPOTEKaHWS XHUMHUYECKHX peakuui (pa3jiokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTHI C XJOpUIOM Oapusi, pa3ioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3auMOJIEHCTBUE Kelle3a ¢ PacCTBOPOM

conu meu(ll), m3yuenue cnocoboB pazaencHus: cMeceit (C MOMOIIbI0 MarHUTa,




2.1

2.2

2.3

¢wibTpOBaHMEe, BBHINAPUBAHKE, IUCTHIUIALUSA, Xpomarorpadus), NpoBeIeHUE
OYHCTKH TTOBAapEHHOW COJIM, HAOJIOICHHUE M OTMCAHNE PE3YIIbTAaTOB IPOBEACHHS
OIIBITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs MAacChl, CO3IAaHUE MOJEINeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxnelime npecTaBUTeNIn HEOPraHMYECKUX BEIECTB

Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT u mpocrtoe
BerecTBo. HaxokaeHue Kuciaopoja B Hpupoje, (GU3NYEeCKHe M XUMHYSCKUE
cBorictBa (peakumu ropenus). Oxcunbl. I[lpumenenue kucinopoga. CrocoOb
NOJYy4YEeHUsI KHUCIOpoJa B JIAOOPAaTOPUM U MPOMBIILICHHOCTH. KpyroBopoT

Kucaoposa B mpupojie. O30H — aIoTporHas MoaupuKalus KUCIopoia

TennoBoit 3 ekT XUMUIECKON peaKuu, TEPMOXUMHUUYECKHE YPaBHEHHUS, IK30-
¥ DHJO0TEPMUYECKHE peakuy. TOIMBO: yroib 1 MeTaH. 3arps3HeHne BO3/AyXa,
yCHUJIEHUE MAapHUKOBOTO 3(pekTa, pa3pylieHrne 030HOBOTO CIIOs

Bonopon — anemeHT u mpocroe BemiectBo. HaxokaeHue Bomopona B MPUPOJE,
dusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnore! 1 conn

2.4

MonsipHblil 00bEM ra30B. PacuéTsl Mo XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpEL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPUMOCTD BEILECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpHUpOJE M B XKHU3HU 4esoBeka. KpyroBopot
BO/ABI B TIpuUpoJe. 3arps3HeHWe NpUpPOAHBIX BojA. OxpaHa M OYMCTKA
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coenuHeHunidt. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHUCIOTHbIE, amMQoTepHble) U
HeconeoOpasyronie. HomeHknatypa oxcujioB. Pusndeckue M XUMHUECKUE

CBOICTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHMM: WIENOYM U HEPacCTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBanuil. du3nyeckue U XUMHUYECKUE CBOMCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukanus xucnor. Homenkmarypa kucior. dusudeckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HOJIy‘ICHI/IC KHUCIIOT

Comu. Homenknarypa conei. ®@usznueckue M XMMHUYECKHUE CBOMCTBA COJEH.

[Tommy4yenue conei




2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ
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3.1

3.2

3.3

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpKaHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHUe, paclio3HaBaHUE U H3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M IPEKpallleHUs] ropeHus (1moxapa), 03HaKOMIICHHE C
o0pa3llaMu OKCHJOB W OIMCaHME HUX CBOWCTB, TNOIy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOPOAA (rOpeHHe), B3auMOeHcTBUE
Boziopoaa ¢ okcugoMm Meau(ll) (Bo3MOXHO HCTIOIB30BaHUE BUICOMATEPUATIOB),
HaOmrofieHne oO0pa3lloB  BEIECTB KOJMYECTBOM 1 MoOjb, HCCIIEJOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEHUCTBHE BOJbl C MeTaIaMU (HaTpUEM U KajbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIpPENEIEHUE pPaCcTBOPOB
KUCJIOT U IIEJOYEeH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHUE W3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJI0YeH, Hu3ydyeHue
B3auMmojeiictBus okcuga meau(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, I1I0JIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JpYyrMM M3 pacTBopa COJIM, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmMe Kiacchl HEOPraHUYECKUX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKKA KIACCH(PUKAIMU XHUMUYECKUX »dJeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJOYHbIE U IIEIOYHO3EMETbHBIE METaJlIbI,
rajJioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amMdOoTepHBIC

OKCHUBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX di1eMeHTOB J1.1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoauueckoir cucrtembl XuMHuueckux anemeHTtoB J[[.M. MeHnneneesa.
Ilepuonpl u rpynmsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpymuiibl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H3oTomsl. 3HeKTp0HBI. CTpOCHI/IC

OJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XUMHYECKMX DJIEMCHTOB




3.4

3.5

IIepuomgnueckoit cucremel .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoaunueckoil cucteme .. Mennaeneena

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKMX M HEMETaUIMYECKUX CBOMCTB IO TpYINaM M TEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHA Hayku U npakTuku. .M. MenneneeB — y4€HbIA U
rpakaHuH

Xumuueckass cBsi3b. KoBaneHTHas (MOJspHas W HEMOJSApPHAs) CBS3b.

DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. VlOHHAs CBSI3b

3.6

3.7

Crenecupb okucieHus. OKHCIUTECIFHOBOCCTAHOBUTCIBHEIC pCaKknuu. Hpoueccm

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHHE OO0pa3loB BELIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THMIAPOKCHAA LMHKA C PACTBOPAMU KHCIOT U
1IeJI0YEH, MPOBEIECHNE OIBITOB, MIUIFOCTPUPYIOIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKluu pa3i0KCHUA, COGI[I/IHCHI/IH)

9 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemectBo 1 xummnueckas peakuus. [ToBropenue

11

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIIMHEHUII B COOTBETCTBUM C IIOJIOKEHUEM DJIEeMEHTOB B Ilepuonnueckon

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CrpoeHne BelecTBa: BHABI XUMHYECKOM CBA3U. THUIBI KPHUCTAaNIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XUMHUYecKoll cBsi3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHUYECKHX
BeUIeCTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHE CBOWMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

IFCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

13

Krnaccudukanys XuMu4deckux peakiui 1Mo pa3auyHbIM IpU3HaKaM (110 YUCITy U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIIOBOMY 3(hdekTy, Mo

N3MCHEHMIO CTCIICHEH OKHCICHHS XUMHUUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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[0 YYacTUIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE  peakluy,

TEPMOXUMHNYCCKUEC YPaBHCHU. ITonsarue o CKOpPOCTH XHUMHYSCKOM p€aknuun

Ilonsatue 00 06paTI/IMI)IX u HeO6paTI/IMBIX XUMHYCCKUX PCAKIUAX. IlousTue o
TOMOT'CHHBIX M I'€TCPOrCHHBIX PCAKIUAX. IlonsTHe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH P€aKiuk MW IIOJOXKCHHUEC

XUMHYCCKOTI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIMHA C MUCIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OajnaHca

Teopus 37E€KTPOAUTHUECKON AUCCOLMALMHU. DIEKTPOJIUTHI U HEIIEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3m JUCCOLMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIE YypaBHEHHMsS peakuuid. CBOICTBa KHCIIOT,
OCHOBaHMH M COJIEM B CBETE€ NPEACTABICHHN 00 3JIEKTPOJUTUYECKON

AucCconnuanuu. KauecTtBeHHBIE p€aKiuuu Ha HOHBI. ITonstue o TuapoJIn3eC coJiei

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTaIMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpuIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMAIMU  KHUCIOT, WIEJo4ed M cojell  (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIOCTPUPYIOUIUX MPU3HAKU
MPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHH€ BOJbl); OIBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEaKLuil (ropeHue, peakluu pa3iokKeHUs, COeAUHEHHS);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C OMOIIbIO KaUeCTBEHHBIX peaKIuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4
HemeTamis! ¥ UX COeIUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKME CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE € MeTaljlaMH, HEMeTajUlaMH, IIejlouaMu). XJIOPOBOAOPO/I.

ConsgHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, MOJIy4YCHHUEC, IPUMCHCHHUC. I[CI\/'ICTBI/IC




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M 4YeJoBeKa. BakHeumme XIopuabl U UX

HaXOXICHUC B IIPpUPOAC

O6mas xapaktepuctuka diemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u Gu3NYECKrue CBOKWCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa H CEepbl. AJUIOTPOIHBIC MOTUPHUKAIIMN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoWcTBa cepbl. CepoBOIOPOJ, CTpPOCHHE,
¢dusnveckne W XUMHYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IpPEACTAaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3UYECKHEe U XMMHYECKHUE CBOMCTBA
(o0mue Kak MpenCcTaBUTENs Kiacca KUCIOT U crenuduueckue). XUMHUIECKHE
peakiuu, JeKalrue B OCHOBE MPOMBIIIICHHOTO croco0a IMOydyeHHsI CepHOU
kucnotel. [lpumenenue. Conu cepHOW KHCIOTHI, KayeCTBEHHAsl peaklus Ha
cynbgar-uoH. HaxoxkmeHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arps3HCHUE OKPYKAIONICH CPE/Ibl COCAMHECHUSMHU Cepbl (KHCIOTHBIC OXKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OOmast xapaktepuctuka syeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIIEHUs. A30T, paCIpOCTpaHEeHUE B IPUPOJIE,
¢usnveckne U XUMUIeCKne cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHAK,
ero (u3M4ecKkue M XMMHUYECKHE CBOMCTBA, ModydyeHue U npumeHeHue. Coau
aMMOHUA, nux Ci)I/BI/I‘IeCKI/IC u XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC.
KauecTBeHHast peakuusi Ha MOHBI aMMOHUSA. A30THas KHUCIIOTA, €€ IOJIy4EHUE,
¢buzmveckue W XUMHUYECKHE CBOMCTBa (0OIIME Kak MPEeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yN0OpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpebl COETUHEHUSIMU a30Ta (KUCIOTHBIE JTOKAM, 3arpsi3HEHHE BO3/1yXa, OYBBI

1 BOJIOEMOB)

2.4

docdop, amnorponHsle Mogudukanuu Gocdopa, puzndeckue U XUMHUYECKUE
ceorictBa. Oxcupg docdhopa(V) u docdopHas kuciora, Qusnyeckue u
XMMHUYECKHe CBOWCTBa, mosyueHue. Vcnonb3zoBaHue ¢ochaToB B KayecTBe

MUHEPAJIBHBIX YI0OpEeHH

2.5

Obmas xapaktepuctuka syeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaAIMK, pPAacpOCTpaHEHHE B MNpupoae, (U3MUEeCKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKCHIIBI yriepoaa,
nux (1)H31/I‘—I€CKI/IG U XUMHNYECKHEC CBOI\/’ICTBa, )ICfICTBI/IG Ha JXHUBBIC OpPraHU3MBbI,

MOJIYYCHHUEC U IIPUMCHCHHC. OKOJIOTUYECKHUE Hp06JICMLI, CBsA3aHHBIC C OKCHIOM




yraepona(lV); rumore3a rno0anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIHA
sddexr. YronpHas Kuciota U €€ coiau, UX (UINYECKHEe M XUMHYECKHE
CBOWCTBa, TONy4YeHHEe W mpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHaT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO3AMCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTUJIeH, 3TaHol, IJHULEPHH, YKCyCHas
kuciora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BOXHBIX BEILECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX POJIM B KU3HHU
yenoBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue ¢ XHMHUYECKHE CBOWCTBA, TMOJYYCHHE U
npuMmenenne. CoenuHeHusT KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuzae kpemuus(1V) u kpemaueBoii kuciaore. CHUIMKATHI, UX UCHOJIb30BaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30OBAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3Yy4€HUE O0pa3lloB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IPOBEICHUE KAau€CTBEHHBIX PEaKUHUd Ha XJIOpUI-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)Karollue
¢u3nyeckue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJOpPHUIOB
(raJloreHN1I0B); O3HAaKOMJIEHME C oOpa3namMu cepbl U €€ COeIMHEHHUSIMHU
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJl ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIeHHOW CEpHOM KHCIIOTHI, MPOBEICHUE
KauecTBEHHOW peakuuu Ha cyabar-uoH U HaONIoAEHHE MpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O00pa3lamu
a30THBIX U PochOpHBIX yIOOpEeHUH; MmonydyeHne, cooupanme, pacro3HaBaHle U
M3Y4YEeHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX peakIuil Ha HOH
aMmmMoHus W ¢ocdar-uOH U U3YUYCHHE TPU3HAKOB UX TPOTEKAHWS,
B3aMMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
UCIIOJIb30BaHNUE BHJEOMATEPHATIOB); H3YyUEHUE MOJENEH KPHUCTaUINYECKUX
pemiérok anMmasa, rpaduta, ¢yJUiepeHa; O3HAKOMIIEHHE C TPOIECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHHE, cOOMpaHMEe, PACMO3HABAHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOro Tra3a; IpOBEJEHHE KadeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX MPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIUEH CHIMKATHOM NPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BakKHeNIIe HEMETAJIBI U UX COSTUHEHUS))

MeTtanisl ¥ uxX COCAUHCHUA

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoir cuctemMe XuMuueckux dieMeHtoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBsi3b U
MeTa/UTMYecKasi  KpUCTAUTMYeCKash pemérka. ODJIEKTPOXMMHYECKUH  Psij

HaIpsHKEHNUH METaJUIOB

3.2

3.3

dusnuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTaiioB. OOIIMe crioco0bl MOMydeHHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. Criassl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBINIJICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
aemenToB JI.M. MeHeneeBa; cTpoeHHE UX aTOMOB; HaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCHJIbI U
TMJIPOKCUABl HAaTpus M Kaiaus. [IpyuMeHeHHe IIEeJOYHbIX METaIOB U HX

COE€IUHEHUN

3.4

IIlemoyHo3eMeNbHBICE  METAMJIbl MarHuid W KaJbI[Ui: TIOJIOKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3iueMeHToB /.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHWEe B npupoje. PU3MYeCKUe U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeimve coenvHeHUs Kanblus (OKCUMA, THUIPOKCHUI,

conu). KEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmoMUHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aToMa; HaxoaeHue B npupozae. dusmueckue u
XUMHYECKHE CBOMCTBA alFOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCUIA

AJTFOMHUHHA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3meMenToB J[. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXKJIECHHE B mpupoje. Pu3nMdeckue u
XUMHYECKHE CBOMCTBa jkene3a. Okcuawl, THApoKcHabl U conu skene3a(ll) u

xene3a(lll), mx coctas, cBOMCTBA U TTOTyYEHUE

3.7

XUMUYEeCKUH SKCIICPUMCHT. O3HAKOMJICHUEC C 06p33HaMI/I METAJJIOB M CIIJIaBOB,

nux (I)I/I3I/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PC3YJIbTATOB KOPpPO3WU MCETAJIJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJAa KalblUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOIb30BAaHUE BHJIEOMATEPHAIIOB); HCCIIEIOBAHHE CBOMCTB >KECTKOM BOJIBI,
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIOB); MTPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIIUN HA HMOHBI
(Maraus, Kanbhus, amomunus, nubka, skenesa(ll) u xemesa(lll), memu(ll);
HaOIII0/ICHNE U OMHCAaHUE TPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblug ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMAaTEpHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIbHBIX 3aJa4 10 TeMe «BaxxHelnme MeTauibl U

nX COCANHCHUA»

XHMHS M OKpYyKarouas cpeia

4.1

4.2

HoBble maTepuansl u TexHosnoruu. BeliectBa n marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BEIECTB U
XUMHYCCKHX peakiuii B ObITy. [lepBas momois Mpu XUMHYECKHX OXKOTax M

OTPABJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKOM  TpPaMOTHOCTH.  XHMMHYECKOE€  3arpsi3HEHHE
okpyxatomen cpeast [1JIK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yyroiib, MPUPOIHBIA Ta3, He(dTh),

MPOAYKTHI UX MEepepabOTKH, UX POJIb B OBITY M MIPOMBIIINIEHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3Y4YCHHC 06pa3u0B MaTcpHraIoB (CTCKHO, CIIJIaBBbI

METaJJIOB, MOJIMMEPHBIE MaTepUaJIbl)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SBICHHWHA NPUPOJAbI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XUMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCETOJAaX IIO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX HMCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJIBb30BAaTh MOACIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSIX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U ceNaTh OCO3HAaHHBIM BBIOOP XMMMU Kak HpPOQUIBHOIO MpeaMeTa

MIPH MIEPEX0/I€ HAa YPOBEHb CPEHETO 00Iero 00pa3oBaHus

Bnanenne cucreMod XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XUMWUYECKHUE TIOHATHSA: XUMHYECCKUH 3JIECMCHT, aTOM,
MOJIEKYJIa, BEHIECTBO, NIPOCTOE M CJIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTENIbHbIE aTOMHasi M MOJIEKYJIsIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peaKkuys, peakuuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOH 3(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas IO XMUMHUYECKOIO
AIIEMEHTa B COEMHEHUH, MacCOBasl JIOJIS U MPOLEHTHAs KOHUEHTpaIUs

BCIICCTBA B paCTBOPEC, AAPO aToOMa, 3HCKTpOHHLII>i cjon aTroMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETIHLHOCTD, MOJISIPHASL U HETIOJIApHAS
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaLIMYECKas  CBA3b,
KpUCTa/NIM4ecKass pemérka (aToMHasi, MOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENPHBIE ~ PEAKIMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, ~OKHCIEHHME W  BOCCTAHOBJIEHHE, DIIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIe peakKluy,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXpPAaHCHUS MACCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUM  XHUMHHM: aTOMHO-MOJIEKYJIIpHAss ~ Teopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Aucconrannmn
Bnangenue ocHoBamMu XHUMHYECKON I'paMOTHOCTH, BKJIIO‘laIOHIeﬁi

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA M MaTEPHAIIBI
(B TOM uymciae MHUHEpaJbHbIE YIOOpPEHHs, METAaUIbl M CIUIABHI,
IPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yras,, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHCTBe, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIECTB
U XUMHYECKHX IIPOIIECCOB HA OPTaHU3M YEJIIOBEKA M OKPY)KAIOIIYIO
HPUPOJIHYIO CpEy

YMEHUE HMHTErpUpoBaTh XMMHUYECKHE 3HAHHUS CO 3HAHUAMHU JIPYTHX

y4eOHBIX IPEIMETOB

3.3

HaJIMuue OmbITa pabOThl C Pa3IMYHBIMM MCTOYHHUKAMM HH(OpMaLUU
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJSIpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUICCKOM MPUMCHCHUU n YMCHHC

MCIIOJIb30BaTh €€ JUIsl pelIeHns yueOHO-1103HaBaTEeIbHbIX 3a/1a4

BJ'IaJIeHI/Ie OCHOBaMH TOHSITHMHOTO arrmapara M CHMBOJIMYECKOT'O

A3bIKa XUMHH JJIs1 COCTAaBJICHUS (1)OpMy'J'I HCOPTaHNYCCKUX BCIICCTB,




YpaBHEHUN  XMMMYECKUX  pEaKkLMi; OCHOBAMU  XMMHYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOIN)

VYMmeHne OOBICHATL CBS3b MHOJIOKEHHUS DJIEMEHTA B HCpHO,HH‘IGCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIGKTPOHOB), PACHpPEEICHUEM JIIEKTPOHOB IO DHEPreTHYECKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX NEPHOIOB, KA U KaJIbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX DJIEMEHTOB (palyC aToma, 3JIEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuonnueckoit cucreme (B MajblX TEpPHOJAX H  TJIAaBHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenne knaccuuuupoBarh:
7.1 XUMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaAKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh W CTENCHb OKUCJICHUS XUMHUYCCKUX DIJIEMEHTOB, 3apsijI
' HOHA
8.2 BUJ XUMHYECKOH CBS3M W THUN KPUCTAIUTMUECKOH CTPYKTYphl B
' COCIUHEHMSIX
8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHne xapakTepru3oBath (GU3MUECKUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJOp, HATPUN, Kaaud, MarHui,
KaJIbIIMH, aTFOMHHHH, JKEJI€30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIPOKCHIIBI
9.9 metaioB |-lIA rpynm, amromunus, menu (l), nunka, xeneza (Il u
' I11), oxcuasl yraepoaa (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepet (IV u VI), ceprucras, cepHas, azoTtucras, a3zoTHas,
dbocdopHas, yroipHas, KpeMHHEBasI KHCJIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBa  BEIIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPaBHEHMS PEaKLUM, B

10
TOM YHUCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHi
10.3 WUTIOCTPUPYIOIIMX XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (rpymm) HEOpraHU4YEeCKUX BELIECTB
10.4 MOJTBEPXKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU
11 YMeHue BBIYUCIATh (IPOBOIUTE PACUETHI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM Ira30oB
114 [0 YpaBHEHHUSM XHMHUYECKUX PEaKIUid U HaXOIUTh KOJIUYECTBO
' BEIIeCTBa, 00BEM M MacCy peareHTOB WIH MTPOYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHuUA  (HaOIrOleHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPH U3yYECHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUW; YyMeHUEe CchOpMyIHpoBaTh MpodieMy U
MPEJIOKUTH MYTH €€ PEeIICHUs
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0# ¥ J1a0OpaTOpPHBIM 000PYIOBAHHEM
MpaBUjIaMu 0€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMU
B MOBCEHEBHOM KM3HU, MPAaBUIIaMH TTOBEICHUS B LESIX cOepeskeHus
123 3JI0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAaHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha >KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue npakTHYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 W3YyYEHHE U OnMHucaHue (HU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C q)HSPILIeCKI/IMI/I n XUMHUYECKUMU SIBJICHUSMMH, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUN

13.2

U3y4eHHe CIIOCOO0B pa3eieHus cMecel

13.3

NOJYy4YeHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHHE WH/INKaTOPOB (;1akmyca, METUJIOpaHkKa u
¢denondTanenHa) I ONPENETICHUS XapaKTepa Cpelbl B PacTBOPAX

KHUCJIOT U IIeJI0Yel

WCCIICZIOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3YyYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJIHOIO MeTajljla JpyrdM W3  pacTBOpa  COJIHU;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

pelIeHre IKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKNX COCIUHEHHI; «INEKTpOoIUTHYECKAS
aucconuanusay;, «BakHeWnmme HeEMETalIbl M WX COCIUHCHUSY,

«Baxkneiiie MeTalIbl M UX COSIANHECHU

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cyibdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl aMMOHUS, MarHusi, KaJbII¥s, aTFOMHHHUS,

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

14

VYMmeHnue:

141

14.2

NPpEACTaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJIbLHO Ha6J'IIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUSAMHA H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMUPE,

O0OBSCHATH MPpUYUHBI MHOT 006pa31/151 BCIICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 [TepBoHayanbHbIE XUMUYECKUE TTOHATHS
11 Uucrele BemecTBa U cMech. CIocoObl pa3esieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHUMHUYECKUX
' 351eMeHTOB. [IpocThie U C0XKHbIE BELIECTBA.
13 Xumnueckas popmysa. BaleHTHOCTh aTOMOB XMMHUYECKHX 371eMeHTOB. CTeneHb
' OKUCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemiecTB. OTHoOcUTEIbHAs AaTOMHas Macca.
14 OTtHOcHUTENBbHAS MOJIEKYJIsIpHas Macca. MaccoBas J0Jsl XMMUUYECKOIO 3JIEMEHTa
B COCJIMHEHUU
L5 KomuuectBo BemectBa. Mosb. Mousipaas macca. Mousipabiii 00bEM  Ta30B.
' B3anMocBsI3b KOJIMUECTBA, MAacChl U YUCIIA CTPYKTYPHBIX €MHUI] BELIECTBA
16 dusnuecKkue U XUMHUUYECKHE SIBICHUSA. XUMHUECKas peakuus U e€ MpPU3HAKH.
' 3aKOH COXpaHEHUs1 MacChl BellecTB. XMMUYECKHE YpaBHEHUS
5 [lepuonuueckuii 3akoH u Ilepmogmueckas cucTeMa XHMUYECKHUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. lleproanueckas cucreMa XUMUYECKHUX 3J1eMeHTOB J[.11.
2.1 MenneneeBa. Ilepuoas! u rpynnbsl. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEpA,
HOMEPOB MEepHO/ia U TPYIIIbI JIEMEHTA
Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHsl. CTpoeHue
2.2 JJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XHMMHYECKHX 3JEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHMM CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBBIX TPEX
NEPUOAOB, Kauus, Kanpuus (paguyca aTOMOB, JJIEKTPOOTPHULATEIBHOCTH,
2.3 METAJIMYECKUX W HEMETAJUIMYEeCKUX CBOMCTB) M WX COEJUHEHHH B
COOTBETCTBUM C TIOJIOKEHHWEM 3iIeMeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumnueckass cBsi3b. KoBaneHTHass (mosisipHass M HENOJIApHAsi)  CBSI3b.
3.1 ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  oHHas  cBs3b.

Merannudeckas CBI3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHas, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEMIETKHM U BHUIA

XAMHUYECKON CBA3U

4.1

4.2

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uX COCAUHECHUA

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yronie; OCHOBaHMW (IIETIOYM W HEPACTBOPHMBIC OCHOBAHMS);
KACIOT  (KHCIOpOJCOAepKalMe ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBaA IMPOCTBIX  BCHICCTB-HECMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, hocdopa, yriiepona, KpeMHHUS

4.3

4.4

duznyueckrie W XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHA,
HaTpu:A, Kajiud, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTAlJI0B

duszndeckrue U XMMHYECKUE CBOMCTBA BOAOPOIHBIX COC,I[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKUE CBOWCTBA OKCHAOB HemeraiwioB: cepel (IV, VI),
asora(ll, 1V, V), docoopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). TTonyuenne

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamwioB IA-IIIA rpymn, munka, mequ(ll) u

xenesa(ll, 111). [Toay4enne oKCHUI0B METAILIOB

XUMHUECKUE CBOMCTBA OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, UuHKa). [lomyueHue ocHoBaHuil U
aM(pOTEPHBIX THIAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJIHON, CEpOBOAOPOIHOM,
CEpHUCTOM, cepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yroibHOU. Ocolbie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Tonyuyenue kucior
OO6ume xumMuyeckre cBoicTBa cpenux coneil. [lomyuenue comneit

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJAd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B 1JabopaTopuu
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[Toryuenne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. OO1ue

CITIOCOOBI MOJIYYCHUA MCTAJIJIOB




4.12

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COG,Z[I/IHGHI/Ifl

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMHUYeCKuX peakuuid MO pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1Mo

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ hexT XMMUYECKON peakiui, TePMOXUMHUYECKIE YpaBHEHUs. DK30-

U SHJI0TEPMUYECKHE peakuu. TepMOXUMHUECKUE YPAaBHEHMUSI
OKUCINUTEIBHOBOCCTAHOBUTENbHbIE peakiui. OKUCIUTEIN U BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBICHHSA.  JJEKTPOHHBIA  OajaHc
OKHCIUTEIbHOBOCCTAHOBUTEIIBHON peakuu

Teopust AMEKTPOTUTHYECKON nuccoruanui. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI U
HE3JIEKTPOIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoIuThl. CTeNeHb AUCCOLUAIN
Peakuuu moHHOro oO6meHa. YcClOBHMs NMPOTEKAHUS PEaKUUH HOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBas[ ImoMoumpb IMMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKPYXKalIIel cpenbl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPeAOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pELICHUH HKOJOIMYECKHX MpolieM. YcCuieHHe MapHUKOBOro »ddexra,

pa3pyiieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U UX COEIMHEHUH B
OBITY, MEIWIMHE, TPOMBINUIEHHOCTH W CEeIbCKOM xo3siicTBe. [lpumeHenne
METaJUIOB M CIUIABOB (CTallb, YYT'YH, IIOPAIOMHUHHNA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeAnHeHuH. [IoHATHE 0 KOPPO3UHM METAaIOB, OCHOBHEIC

CITOCOOBI 3alIUTHI KX OT KOPPO3UU

[IpupoaHble UCTOYHUKM YTIIIEBOAOPOAOB (Yroib, MNPUPOJIHBIA Tra3, He(PTh),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OpPraHrnvdcCKruX BEHIECCTBAX KaK O COCAMHCHUAX
yriepoaa (MCTaH, 9TaH, 9THUJICH, AlCTUJICH, 3TAaHOJI, TJIMIICPUH, YKCYCHAA KI/ICHOTa).
IloHATHE 0 OMOIOTMYSCKHU BasKHBIX BCHICCTBAX: XHpaX, 6em<ax, Yrj€eBoaax — U Uux

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o (opMyaaM XUMUYECKHX COEAMHEHHM
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOIO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM yPaBHEHUSAM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Xumusa. Boguwiii kypc. 7 ximacc. O.C.l'abpuensn, W.I.Octpoymos,
A K. Axnebunun AxunonepHoe oomiectBo «M3narensctBo «IIpocsemnienuey
 Xumusi: 8- kimacc: 0a30BbIA  ypOBEHb: Y4YeOHHMK; 6-¢ u3IaHue,
nepepaboranHoe [a6puensa O.C., OctpoymoB W.I'.,, CnaaxoB C.A.
AKIHOHEpHOE 00111eCcTBO «3narenbcTBO «IIpocBenienue»
 Xumms: 9-1 kmacc: 0a30BbIA  ypOBEHb: Y4YeOHHMK; 6-¢ wu3IaHue,
nepepadborannoe I'abpuensn O.C., OctpoymoB MW.I'., CnankoB C.A.
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

Xumusi. 8-9 kiaccel. bazoBbiil ypoBeHb. MeToaudeckoe nocoomue Kk yaueoOHukam
O. C. l'abpuensna, U. I'. OctpoymoBa, C. A. CnagkoBa. AKIIMIOHEPHOE
obmectBo «M3aatenbeTBO «IIpocBenienmey

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
https://m.edsoo.



