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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdoueil MNporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MPOrpaMMbl O XHMHUH, OINpPEIETsAeT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH IMpeaMeTa Uit
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1EJICH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOT0 coIepKaHUsl.

3HaHUWE XUMHUH CJIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
0o0yy4aroIerocsi, ero MpeACcTaBICHU O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTHS |
dbopMHpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX W HCCIIEOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpaszoBaHue 00YyUYarOITUXCS.

JlanHble HampaBlieHWS B OOYYEHMHM XUMHUU OOECTIEUMBAIOTCS CHEIM(PUKON
collepKaHusi  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAarorMYecKH



alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBI NEPBOHAUYAIBHBIX IOHATUN XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHSATHI
OpraHU4eCKON XMMHH.

CrpykTypa coaepkKaHHsl NPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0o nmojaxoaa K €€ m3ydeHuto. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATHW O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl IO MPUHLHILY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NMPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUS KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akoHa J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTnyeckne 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKHU
MOJIyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO
YPOBHSL K JpYromy, BBINOJHAS (YHKUUM OOBSICHEHHS U IPOTHO3UPOBAHUSA
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IPAKTUYECKOIO NMPUMEHEHUS U IOIYYCHHS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEACTABIICHNAS] O XUMHYECKON COCTABIISIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEeMHOW NpPHUPOABI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMS B Hayke. M3ydeHne XuMuUM NPOUCXOAUT C TNPHUBJICUECHUEM
3HaHUW M3 paHee M3YyYEHHBIX Y4EeOHBIX MpeaMeToB: «OKpyKaroumil Mupy,
«buonorus. 5-7 knacce» u «du3uka. 7 Kiacc.

[Ipy wu3yuyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XMMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIIBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro IMpeaMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaKHEUIINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B
OpUOOLIEHMM K HAy4YHbIM METOJaM I[IO3HAHMS TP HW3YYEHUH BEILIECTB U
XUMUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHHU MO3HABATEIIbHBIX YMEHUN U
UX TPUMEHEHWU B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM NpaBUJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEIHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU Ha YpPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHUs BaXKHOE
3Ha4YeHHE NMPUOOPENU TaAKUE 11T, KaK:



— (GOpMHUPOBaHHE WHTEIICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATUIO PELICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHCTEMaTHYEeCKOEe MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSTEILHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITIMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCaIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o00meld (YHKIIMOHATBHOM M  €CTeCTBEHHO-HAYYHOMN
ITPaMOTHOCTH, B TOM YHCJI€ YMEHHMH OOBSICHATH U OLEHUBATH SIBICHUSA
OKpY’KaIOIllero MHUpa, UCIOJIb3YySl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYCHHUH
XMUMHH, TPUMEHATh UX IpPHU PEIIEHUU NpoOJeM B MOBCEJHEBHOW XKHU3HU MU
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y oOyyarommxcsd T'yMaHUCTHUYECKUX OTHOIIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUU JUId BBIPAOOTKH 3KOJOTUYECKU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBALUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY TpO(dUIS M HAMpaBIEHHOCTH AajbHEHIIEro
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHMHU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBanus, coctaBiseT 170 gacoB: B 7 kinacce — 34 gaca (1
yac B HeJIeN0), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacos (2
gyaca B HEJICITIO).



COAEPXKXAHUE OBYUEHUA

7 KJIACC

IIpeaMeT XMMHUM ¥ METOJbI €& U3yUeHUsI

[IpenmeT xuMuu. 3HaYEHUE XUMHUHU B )KU3HU COBPEMEHHOTO yesioBeka. Tena u
BemiecTBa. CoiicTBa BeliecTB. [[puMeHeHre BEEeCTB Ha OCHOBE UX CBOMCTB.

SBnenusa, mpoucxoasuMe ¢ BenectBaMu. DU3WYECKHUE SIBJICHUA U
XUMHYECKHE peakiuu. BemecTa, y4acTBYIOIIME B PEaKIIMU: UCXOHBIC BEIIECTBA
U MOPOAYKTHl peakiuu. [Ipu3HakM XUMHYECKMX pPEaKIuid: HW3MEHEHHE IIBETA,
BBINIAJICHUE WJIA PACTBOPEHUE OCAJKA, BBIJCICHUE Ta3a, BBIACICHUE WU
MOTJIOIICHUE TEIJIOTHI U CBETA, OSBJICHUE 3aI1axa.

HaOnronenne W 5SKCIEpUMEHT B XUMUHU. V3ydeHue rmuiameHu cCBeud U
cnupToBKU. [ nmoTe3a u BeiBoa. OdopmieHne pe3yabTaToB AKCIIEPUMEHTA.

Xumuueckuii IKcnepumenm:

3HaKOMCTBO ¢ JabopatopHbiM oOopynoBanveMm. llpaBuia TexHUKH
0e30macHOCTH MPHU padoTe B KAOMHETE (J1a00paTOpUN ) XUMUHU.

CTtpoeHue BelecTB M UX arperaTHbie COCTOSIHUS

Crpoenue BeriecTB. bpoyHoBckoe npmkenue. Auddys3us. ATOMBL.

Mornekyinbl. OCHOBHBIE TOJOKEHUSI aTOMHO-MOJICKYJISIPHOTO y4eHUs. VOHBI.
BemecTBa MOJIEKYIIApHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS.

Arperatabie coctosiHusl BemiecTB. ['a3pl. JKuakoctu. TBEpnble BeliecTBa.
B3auMHbIe TIepexoapl MEXAY arperaTHbIMM COCTOSIHUSIMU BEILIECTBA: BO3TOHKA
(cyOnmumanus) U aecyonuManusi, KOHASHCAUsI U UCIapeHue, KpUcTauin3anus U
TIJIaBJICHUE.

CMecH BelecTB, HX COCTaB

Yucteie BemecTBa U cMecu. UMCThIe BemecTBa U cMecu. ['OMOreHHble U
reTeporeHHble cMecH. ['a3000pa3Hbie, KUJIKUE U TBEP/IbIE CMECH.

['azoBeie cMecu. Bo3nyx — mnpuponanHas razoBas cmechb. CocTaB BO3ayXxa.
OO0BEMHaAsT 0JIsI KOMIIOHEHTA Ta30BOM CMECH KaK OTHOIICHHE 00BhEMa JaHHOTO
rasza K oomemy o0bEMY cMecH. PacuéThl ¢ HMCIOIBb30BaHUEM TOHATHS «O0BEMHAS
JIOJISI KOMITOHEHTA CMECH.

MaccoBass noisi pacTBOpEHHOro BemiecTBa. [loHATHE O KOHIEHTpaUUU
pactBopa. MaccoBas 1071 PacTBOPEHHOIO BEIIECTBA KAK OTHOIICHUE MAacCChl
PAaCTBOPEHHOIO BENIECTBA K Macce pacTBOpa. Pacd€Thl ¢ HCIIOJIb30BAHUEM MOHATHUS
«MaccoBas JI0J1s1 PACTBOPEHHOTO BEILIECTBAY.

Xumuueckuiu IKcnepumenm:

IIpurorosiieHne pacTBOpa ¢ ONPEAEIEHHON MaCCOBOU J10JIEH PACTBOPEHHOTO
BEIIECTBA.

duznyeckue siBJIEHUSI B XUMHHU

HexoTopbie cnocoObl paszueneHus cmeceid. Pasjienenue cMmeceit Ha OCHOBE
pazmuuuii B (PU3MYECKUX CBOMCTBAX HX KOMIIOHEHTOB. (OTcTanBaHUEe U
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 COJMU  (JIOMAalTHUN JKCIEPUMEHT), OYMCTKA
ITIOBAPEHHOU COJIH.

Cocras BemecTB. XUMHU4eCKUe 3HAKUA U (POPMYJIbI

XUMHUYECKHE 3JIEMEHTHI. BemecrBa MOJEKYISIPHOTO M HEMOJEKYJSPHOTO
CTpOEHHUsI. XUMUYECKUE DJIEMEHTHI B npupone. [IpocTeie U ClOKHBIE BEIIECTBA.
ANOTpONHs U aJUIOTPOIHBIE MOTU(UKALIUH.

XUMHYECKUE 3HAKH U XUMHUYECKHE (POopMysbl. XUMHYECKHE CHUMBOJIBI, HX
MpOU3HOIIIEHHEe W Ha3BaHus. Tabmuna XUMHUYECKUX anemeHToB J[. WU.
MenpeneeBa u €€ CTpyKTypa: nepuoibl (0OJIbIINE U MaJible) U TPYMIbI (TJIaBHBIC U
no00YHbIe TOATPYIIIIEI). OTAENbHBIC TPYIIBl XUMUYECKUX DJIEMEHTOB: IICIIOYHbIC
METaJlIbl, TaJIOTeHbI, OJIArOpOAHbIE Ta3bl. XuMUdeckue GopMyibl U GOPMYIIbHbBIE
€AUHULIBI. Kosddummentst u wunaexcel. HMHpopManusg, KOTOPYIO HECYT
XUMHUYECKUE CUMBOJIBI U (HOPMYJIBI.

OTHOCUTENBHBIE aTOMHAsA U MOJIEKYJIsIpHasi Macchl. OTHOCUTENbHAS ATOMHAas
Macca KakK BEJMYMHA, MMOKAa3bIBAIOIAs, BO CKOJBKO pa3 macca aroMa JaHHOIO
AJieMeHTa 0OJIbIIIE MAacChl aToMa BoJIopoia. OTHOCUTENbHAS MOJICKYJISIpHAs Macca
n €€ HaxoxaeHue. MaccoBass J0dsS 3JEMEHTa B  CJIOKHOM  BEIIECTBE.
JononHuTtenbHas nHPoOpMaIsi, KOTOPYIO HECYT XUMUYECKHE (POPMYJIBI.

IIpocThie BemecTBa

Meramibl. MeTamibl: XUMUYECKHE DJIEMEHTBI W IPOCTHIC BEIIECTBA.
MeTanibl ¥ CIUIaBbl B UICTOPUH YEJIOBEYECTBA: MEIHBIN, OPOH30BBIM U >KEJIE3HBIN
Beka. 3HaueHUE MEeTaIoB U cruiaBoB. OOmue (u3nvecKkue CBOMCTBA METAJUIOB.
IIpencraBuTeny METAILIIOB.

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

CJo:kHBIE BellecTBa

BanenTHOCTh. BaJIeCHTHOCTh Kak CBOMCTBO aTOMOB OJHOTO XMUMHYECKOTO
AJIEMEHTA COCIHUHSATHCS CO CTPOrO OMNPEACIEHHBIM YHCIOM aTOMOB JAPYroro
XAMHUYECKOTO AJIEMEHTA. DJIEMEHTHI C MOCTOSTHHOW U MEPEMEHHON BaJICHTHOCTBIO.
BeiBon ¢dopmynbl coenMHEHUs 1O BaJIeHTHOCTH. Ha3BaHue COEIUHEHHS 1O
BAJICHTHOCTH.

Oxkcuapl. Oxcuabl W crnoco0d o0pa3oBaHusi uX Ha3BaHUM. OKCHUIBI
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.
OcHoBaHusi pacTBopuMbIe (IIENIOYM) W HEpAcTBOpHMBIC. M3MEHEHHE OKpacKu
HMHJIMKATOPOB B WICJOYHOM cpene. ['MApOKCHIIbI HATpusl, KU U KaJIbIUA, UX
CBOIMCTBA M IPUMEHEHUE.

Couu. Conu, uX COCTaB M Ha3BaHUs. PacTBOpUMOCTH coJiel B BOJIE.

Knaccuduxaiys HeopraHuueckux BelecTB. BemecTsa, ux kiaccudukaiys 1
MHorooOpasue. IIpocTeie BemecTBa: MeTaibl U HeMeTauibl. Cl0)KHBIE BEIeCTRa:
OKCH/IbI, OCHOBaHUS, KUCJIOTHI, COJIH.

Xumuyeckuii IKCnepumenm:

HccnenoBanne pacTBOPOB KHUCIOT MHAMKAaTOpamu. KccimemoBanue pacTBOpOB
1IEJI04YEH HHINKATOPaAMHU.

MesricnpeomemHnuwle céasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B [/ Kiacce
OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIHUX eCTeCTBEHHO--HAYYHBIX
MOHSITUI, TaK U MOHSATUM, SBJISIOIIMXCS CUCTEMHBIMH JISl OTJICJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO0mue ecTecTBEeHHO--HAyUHbIC MMOHATHS: HayYHBIN (hakT, TUIIOTE3a, TCOPHS,
3aKOH, aHallu3, CHHTE3, KiIacCupUKalus, NEePUOJANYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

duszuKa: Marepusi, aTroMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbI, PAJAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUMN 3aps]i, BEIIECTBO, TEJO,
00bEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

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

8 KIIACC

IlepBoHaYajbHbIE XUMUYECKHE TIOHATHS

[IpeameTr xumun. Posib XUMUK B KU3HU YEJIOBEKA. XUMHUS B CHCTEME HayK.
Tena u BemecTBa. PU3WUYECKUE CBOMCTBA BEMIECTB. ATrperaTHOE COCTOSTHHUE
BemiecTB. [loHATHE O MeTO/ax MO3HAHWS B XMMHUH. UHCThIE BEIIECTBA U CMECH.
CrniocoOnI pa3eneHust cMeceit.

ATOMBI M MOJEKYJbl. XHUMHUYECKHE dJIeMEHTbl. CHUMBOJIBI XUMHYECKUX
a1eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckas ¢GopMmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiectB. (OTHOCUTENbHAsT aToMHasg Macca.
OTHOcUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBas J0JisI XMMAYECKOrO 3JIEMEHTa B
COEIMHECHUH.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XAMUYECKUX COCTMHEHUH.



OU3NYECKUE U XUMUYECKUE SBJICHHS. XUMUYECKasd PEAKLHSA U €€ MPU3HAKH.
3aKOH COXpAaHEHMsI MacChl BEIECTB. XuUMUYeckue ypaBHeHUs. Knaccuduxanus
XUMHUYECKUX peaKIuil (CoeqMHEHMS, pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/0H, MpaBuUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCaHUE
bu3nUecKkux CBOMCTB 00pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOJIIOJCHUE
¢usnyeckux (TIaBI€HUWE BOCKA, TasHUE JbJla, PAacTUpaHHWE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJEHCTBUE MENA C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONHMCAHWE MPU3HAKOB IMPOTEKAHWA XMMUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPHUIOM Oapwisi, pa3ioKeHHe THIPOKCHIA
meau (I1) mpu HarpeBaHWM, B3aMMOJCHCTBHE kelie3a ¢ pacTBopoM coyi meau (11),
U3Y4YEHHUE CIOCOOOB pa3jelieHHs] CMECEil: C MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BbINIApUBAHUE, AUCTWLIAIUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJICHWE W  ONHUCAaHWE  PEe3yJbTaTOB  IPOBEICHMSI  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChbl, CO3JaHUE MOJEIIEM MOJIEKYII
(I1apoCTEepPIKHEBBIX ).

BaxxHeline npeacTraBuTe M HEOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopox — 3yeMeHT u mpocroe
BemecTBo. HaxokneHuwe kucimopoaa B OpHUpoAe, (U3MUECKUE M XUMHUYECKUE
cBoictBa (peakiuu ropeHusi). Oxcuabl. Ilpumenenune kuciopoaa. CrocoObl
NOJIyYeHHUs] KUCIopoAa B JadoOpaTOpuM W TPOMBIIUIEHHOCTH. Kpyrosopor
KHCcIIopoaa B mpupoae. O30H — auioTporHas MoAU(pUKAIU KACIOPOAA.

TennoBolr 3p(}EeKT XUMHUYECKOW peakluuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3/yXa, YCWIEHHE NapHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — assnemeHT M mpocroe Bemectso. Haxoxkaenue Bomopona B
npupoae, GUNYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
noay4deHus. Kuciorsr u comnu.

MonspHabiii 00bEM ra3oB. Pacy€Tel Mo XUMHUECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pacTtBopuTelb. PacTBOpHI.
HacepilieHHbIE M HEHACHIIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10 BelecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B puposie U B )KHU3HU 4denoBeKka. KpyroBopor Boabl B IIpUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Kiaccuduxanus
OKCUJOB:  cosieoOpasyrome  (OCHOBHbIE, KHUCJIOTHbIE, aM(oOTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHuid. PuU3NYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHUU. [lonydyeHne OCHOBaHUM.



Kucnotel. Knaccudpukanusa kucinor. Homenknatypa kucior. @usnyeckue u
XUMHUUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKUE U XUMHYECKHE CBOWCTBA COJIEH.
[Tomyuenue conen.

['eHeTnuecKkas CBSI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXe, ITOIYyUYEHHE,
cobupaHue, paclo3HaBaHWE W U3YYCHHE CBOMCTB KHCIOpOJa, HaOI0JeHHEe
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHust (mokapa), O3HAKOMJICHHE C o00pasllaMH OKCHIOB U
ONHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpaHHE, PACHO3HABAHHE U HU3YUYCHHE
CBOMCTB BOJIOpo/ia (TOpPEHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM menu (1)
(BO3MOYKHO HCIOJIb30BaHUE BHUJIEOMATEpUANIOB), HaOIIOEHNE 00pA3I0OB BELIECTB
KOJIMYECTBOM 1 MOJb, HCCIEI0BaHUE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBUE BOIBI C METAJIAMU
(HaTpueM ©  KaibleM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
UCCJIEIOBAaHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJI0ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IEIOYEH,
u3ydyeHue B3aumozeiictBus okcuga menu (Il) ¢ pacTtBopoM cepHOW KHUCIIOTHI,
KHCJIOT C MeETaulaMH, pPEeakUWi HEUTpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHE OJHOIO METaJla IPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad Mo TeMe «BaXHEeWIlHne KIacChl HEOPraHMYECKHX
COCIVHEHUI.

Iepuonnuyecknit 3akoH u Ilepuoamueckasi cucreMa XHMHYECKHX
iemeHTOoB JI. W. MengeneeBa. CtpoeHune aroMoB. XUMHYECKAsl CBA3b.
OKHCANTETBbHO-BOCCTAHOBUTEILHbIE PEAKINHU

[lepBble TOMBITKM KIACCU(PUKAIMKM XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). IJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJBI.

[Tepuoanueckuii 3akoH. [leppoguueckass cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonnas u  JJIMHHONEpUOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnsl. Ouznyeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
IPYMNIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siAep. M3oronbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Tepunonnueckoin cucremsl [[. . MenneneeBa. XapakTepuCTUKa XHUMHUYECKOIO
3JIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNHIIaM U NEPUOIAM.



3navenue [lepuoauueckoro 3axkoHa u [leproauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB UIA Pa3BUTUA Hayku W npaktuku. [[. V. MeHnpeneeB — y4€HbIM U
IpaKIaHUH.

Xumuueckasi cBsizb. KoBalieHTHas (ToJisipHasi W HEMOJSIpHAs) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. FIOHHAsI CBSI3b.

Crenenp  okuciieHus.  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchl OKUCIIEHNs B BOCCTAHOBIIEHUS. OKHUCIUTENINA U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

M3y4eHHE OOpa3lloB BEHIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUJIPOKCUAA I[IMHKA C pPACTBOPAMH KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUIUN
(ropeHue, peakiu pa3aoKeHus, COCAUHEHUS ).

Mestcnpeomemmnuie ceasu

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
IOHATUH, TAK U MOHATUM, SIBJISIIOLIMXCS CUCTEMHBIMH U1l OTAECIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHbIC TOHSATHUS: HAy4YHBIN (DakT, runmoresa, TeOpus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUIHOCTb, HAOJIOJCHUE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: marepusi, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTDh, MOJICKYJIA, JJEKTPUUYECKUN 3apsl, BEIIECTBO, TENO,
00bEM, arperaTHo€ COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, €AUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKONIA€MbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKas] peaKUMs

[Teprnonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUUYECKUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XAMHUYECKUX OJJIEMEHTOB IIEPBBIX TPEX IIEPUOJIOB, KM, KalbLUUs U HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepunoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBl KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3JIMYHBIM KJIacCaM HEOPraHUYEeCKHUX
COEIMHEHUM, TEHETUYECKAs CBS3b HEOPraHUYECKUX BEUIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEMIECTB, MO TeIwioBoMy 3(dekty, 1o
U3MEHEHUIO CTETICHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO



YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHMUSL.

[Tonsitue 0 ckopocTH xumudeckoil peakuuu. [lonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOrE€HHBIX M TeTEPOreHHBIX
peakuusax. Ilonsatue o karanuze. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW pEaKUUh U TIOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  AJIEKTPOHHBIIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBiieHHE  ypaBHEHUIt
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJh30BaHUEM  METOJa
AIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa,
MOJHBIE W COKpAlIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWMCTBAa KHCIOT,
OCHOBAaHMM U cCOJell B CBeTE€ TMPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanyu. KauectBeHHbIe peakiini Ha HOHBL. [[oHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopua HaTpuUsi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHYECKOW pEaKiuu
OT BO3JICUCTBHS Ppa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJHOCTH
pacTBOPOB BEIIECTB, MpOLECCa JUCCOLMALMK KHUCIOT, LIEJIOYeHd U  CoJIed
(BO3MOXXHO  HCHOJB30BAHME BUJEO MaTEpPUAIOB), IPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHUS  peakuuii  HMOHHOrO  OoOMeHa
(oOpazoBaHue oOcajaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX —~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbI0O KAYECTBEHHBIX pEaKIUMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTepucTtuka TrajoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMeEpe XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, WIesJo4amMu). XJIIOPOBOAOPO/I.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IMOJYyYEHHUE, NMPUMEHEHHE. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIMEe XJIOPUIbI U UX
HAXOXKJEHUE B IPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U



XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (QuU3nyeckue U XUMUYECKHe CBoMcTBa (oOlmue Kak
MpEACTaBUTENST Kjacca KHCIOT W chenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeXalyue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil kucaoThl. CoJii CEpHOM KUCIOTHI, KAUeCTBEHHAs! PEaKiisl Ha
cynbdar-uon. HaxoxneHnue cepbl U €€ COeIMHEHM B mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHSA. A30T, paclpOCTPaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
duznyecKkre u XMMHUYECKHE CBOMCTBA, OMyuyeHUe U nmpuMeHenue. Coiau aMMOHUS,
uX pU3NYEeCKue U XUMUYECKUE CBOICTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasi KHUCIOTa, €€ MOoJydyeHHe, (U3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonp30BaHWe HUTPATOB U COJEM aMMOHHS B KAauyeCTBE MHUHEPAIbHBIX
ynoOpeHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYKarollei cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ayoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUsS.  YIJIEpOoA,  aJUIOTPOIHBIE
MOAM(UKALIMK, PACHPOCTPAaHEHUE B MpUpPOAE, (U3UUYECKHE U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJIeMbl, CBS3aHHbBIE C OKCHIOM
yraepona (IV), rumoreza rnobGanbHOrO TOTEIUICHUS KJIMMaTa, IMTaPHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUeCKne U XMMHUYECKHUE CBOMCTBA,
nojsyuyeHue W npumeHeHue. KauecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEJIbCKOM
XO34UCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BAXKHBIX BELIECTBAX: KUpax, OeNkax, yrieBojgax — U ux
poiid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

Kpemunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, TMOJIy4YeHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHelne cTpouTeNbHble MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHUE MPU3HAKOB
UX TIPOTEKAHMsI, OMBIThI, OTpAKAIOIIME (PU3NYECKHE M XUMHYECKHE CBOMCTBa
raJIOTEHOB M HUX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXXKHO  HCIOJb30BaHHE
BHJICOMATEPHUAIIOB), HAOIOACHUE Mpollecca OOyIJIMBaHUS caxapa IoJj JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON pPeaKIK Ha Cyibdar-
WOH W HaOIIoJeHHe MpH3HaKa €€ MPOTEKaHHs, O3HAKOMJICHHE C (PU3NYECKUMU
cBOiicTBaMM a3oTa, (ochopa W HX CcOeOUHEHUH (BO3ZMOXKHO HCHOJIb30BAaHUE
BUJICOMATEPHUATIOB), 00pa3aMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
cobupaHue, paclo3HaBaHWE W U3YYEHHE CBOMCTB aMMHUaka, IPOBEJCHHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (ocaT-uOH U U3YUEHHE NPU3HAKOB
UX IIPOTEKaHHUs, B3aUMOJIECUCTBAE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4eHUE Mozeneun
KPUCTAIUIMUECKUX pEelIETOK ainMasa, Tpaduta, (QyijaepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aJCOPOIMU PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTMBOra3a, MoJydyeHHe, COOMpaHue, paclio3HABAaHUE U U3y4YEHUE
CBOICTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peaklUuil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3yYEHHE MNPU3HAKOB HUX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CUJIMKATHOM IPOMBIIIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTtasiibl U X COCAUHEHUSA

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyioxkeHuss B llepumommueckor cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHE MeTauioB. Metaundeckas CBsi3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pemETKa.  JJEKTPOXMMUYECKHH  psX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
crocoObl mosydeHus MeTasioB. [loHsTHE O KOpPpO3UMM METalIoB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ienounble MeTambl: nonoxkeHue B [leproanueckoil cUCTEME XUMUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX
COCIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
ITepuoanueckon cucreMe xumuueckux sneMeHToB JI. 1. MenneneeBa, ctpoenue
UX aTOMOB, HaXOKJIeHHE B IIpupoe. PU3ndyeckue 1 XMMUYECKUE CBOMCTBA MarHus



U Kanblusa. Baxuelive coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJFOMUHHIA: TI0JI0kKEHUE B [lepnonndeckoi cucteMe XMMUYECKHX SJIEMEHTOB
J. N. MenneneeBa, CTpOCHUE aToma, HaxOXJAeHHE B Ipupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3JEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAXOXAeHUWE B mnpupone. Pu3NUECKHE H
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOWCTBA U TOJTydEHUE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C oOpas3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTATOB KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHIA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOIlECcCa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJACOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajblHs, aJIIOMUHUS, IUHKA, JKEJe3a
(1) u xene3a (1), meau (11), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiubluid (BO3MOXKHO UCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUIA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxkunelue
METAJUJIBI U KX COCTUHCHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa M marepuanbsl B IMOBCEAHEBHOW XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeesbHas IOomycTHMas
KOHIIEHTpaius BeuiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYECKUX
po0em.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmuszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEeOpWsl, aHalM3, CHHTE3, KJIacCHU(PUKAIMs, TEePUOAUIHOCTh, HAOIIOACHUE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIBI.



@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsl, INPOBOJHHKM,
NOJYIPOBOJHUKH, AUDJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs]
pemérka, CruiaBbl, (PU3MYECKHE BEIMYUHBI, €IMHULBI U3MEPEHUS,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bl, ConHIIe.

buonorus: ¢ortocunTes, npixanue, Ouocdepa, dKOCUCTEMA, MUHEpPAIbHBIE
yI0OpEHMS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOIBI,
M0JIE3HBIE UCKOIIAEMbIE, TOILINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IMHCTBE Y4eOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBAThCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpEeHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAUYCHUS XMMHYECKOM HAayKu B JKHU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM [EATEIBbHOCTH IIPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJEHHWE M TIOCTYNKM CBOMX TOBApUIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHYECKOW pEakIMH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO DPa3BUTHUA HAyKH U COCTaBISIOLIUE
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI MTPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HaBaTEJbHbIE MOTHBBI, HAlIPABJIICHHBIC HA TOJIyYCHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPbl, B TOM 4YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEpPaTypoOr, JOCTYIHBIMU TEXHUYECKHUMHU CpPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYEeHHMIO M TO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIBCKOU



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJAMMOCTU COOJNIOJICHUs TpaBui OE€30MacHOCTH MpU  OOpalieHHH ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHIECKOMY U3yUYeHHUI0 TIpodeccrii U Tpyaa pa3audHoro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 1O XWUMHUH, OCO3HAHHBIA BHIOOD
WHIMBUTyaIbHON TPAGKTOPUHU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOdeCCUOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKXKE B CUTYalUsIX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMHH, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeAMETHBIX peE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIC
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U MO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOpble oOOecreunBaroT (OpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUH
3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATHUN (BBIACISTh UX XapaKTepHbIC



IPU3HAKH, YCTaHABJIMBATh B3aHMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SBJICHUM, BEHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHE pacCykACHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecce TMO3HAHUA TOHATHS (MPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja U ypaBHEHHE
XUMHUYECKON peaKIny — MpU PeIIeHUU Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUYETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISATH U XapaKT€PU30BaTh CYLIECTBEHHBIE
NPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KAuyeCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI I1O
IIPOBEPKE MPABUIIBHOCTU BBICKA3BIBAEMBIX CYKICHUN;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alUd M IMPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, (PopMyIHpoBaTh 000OLIEHUS U
BBIBO/IbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIMIO
pa3IMuYHBIX BUIOB U (HOPM MPEACTABICHUS, MOTYYaeMYIO0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJIIpHAasl JIUTepaTypa XUMHUYECKOrOo COJAEpXKaHMs, CIpPaBOYHbIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
UHGOpPMAIllMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
yueOHBIX U MO3HABATENbHBIX 33Ja4 ONpeneIEHHOro TUIa, MPUOOPETEHHUE OIbITa B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (POpMY MpeACcTaBiICHUS UHPOPMALIUK U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTa HAa COCTOSIHHE OKPYKAKOLIEH MNPUPOJHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:



YMEHHUS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WiM) JIHUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKEHHUS
OTHOCHUTEJIBHO BBIMIOJIHEHUS TPEAJIOKECHHON 3aa4H;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTALUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
7abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHUSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MMO3HABATEIbHOW W MCCIEAOBATEIBCKOM  JIEITEIBHOCTH MNPU  PEUICHUH
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE Yyu€Ta OOLIMX HHTEPECOB M COIJIACOBAHUS
no3unuid (00CyXaeHHs,, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbBD», KOOPIUHAIUS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
[IPEIUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHUBATh COOTBETCTBHUE IOJYYEHHOTO pE3yJIbTaTa 3asBICHHOM IIEJIU, YMEHUE
MCIMOJI30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPE/IJIaracMbl€ B YCIOBUH 33 IaHUH.

HNPEAMETHBIE PE3YJIBTATBI

B coctaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTEIBHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JIeWcTBUM, crnermuduuecKkue g IPEAMETHONH 0o01acTh  «XHUMHUS», BB
JEATEIBHOCTH 1O  TOJYYEHHIO HOBOIO  3HAHUS, €ro MWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyuenus B 8 kiiacce nmpeMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKUX MOHSTHUNA: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMHUUECKOTO JIEMEHTa B COCIMHEHUH, MOJIIPHBIA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHUE, COJIb, JJICKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKasl peaKkuus, KiacCUuPUKaUs peakiuil: peakiuu
COCMHEHUS, PEAKLUHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUUuu
oOMeHa, IK30- ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEII0BON 2h(EKT peakiiumu,
AP0 aTOMa, JJICKTPOHHBIM CJIOW aroma, aTOMHasi OpOWTalb, PagUyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSIpHAs KOBAJICHTHAsl CBA3b,



WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(mponeHTHas: KOHLIEHTpAaI|sl) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKMX TMOHATHH U
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPaBHEHUIN XUMHUYECKUX PEAKIINA;

OTPEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbich [lepuogmueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxxkeHus B Ilepuomgmyeckoid cucreme,
3aKOHOB COXpPAHEHUSI MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuunHyio (opmy Ilepuognueckoit
CUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mnobounas noarpynmna (b-rpyrmma)y, manbsie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuonuueckass cucteMa Xumudeckux »snemeHtoB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 PIECKTPOHOB
U pacrpeesiCHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy W COCTaBY YYacCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
pPa3IMYHbBIX YCIOBHSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJSAPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XUMHUYECKOTO »JJeMeHTa 1o dopmylie
COCJIMHEHMS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUEThHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIHHON JAEATEIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTH3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 U3Y4YEHUSI CBOICTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHil, €CTeCTBEHHO-HAY4YHbIE METObI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );



CIENOBAaTh  IIpaBWJIaM  TMOJIb30BAHUA  XUMHUYECKOM  IOCYIOM W
7ab0paTOpHbIM  00OpYJIOBaHMEM, a TaKXe IMpaBuUjiaM oOpalleHust ¢
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKUHMSMU 110 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
pacTBOPOB C ONPEAETEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIJAHUPOBAaTh M MPOBOJUTH  XMMHUYECKHE  JKCIEPUMEHTHI IO
PACIIO3HABAHHUIO PACTBOPOB LIETIOYEH M KUCIOT C IOMOIIBIO HHAUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K xoHI1y 00yueHus B 9 Kjacce npeIMETHBIE PE3YIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUaIOIIUXCSl YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKUX TMOHSITHUU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA4, WOH, KaTMOH, AaHHWOH, IPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYECKasl CBs3b, TEIUIOBOM 3P deKT
peakiuuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEJNIb,  OKHCIEHWE U  BOCCTaHOBJICHME,
ajuiotTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKasi), KpHUCTAJUIMYECKass pelmETKa, KOppo3us METALIOB,
CIUIaBbl, CKOPOCTb XHMMHYECKOM PEaKUHH, NPEAETbHO JIOMyCTUMAas
xoHueHTpaus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCOUMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmysiam, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAs, WOHHAsA, MeETaUIMUecKasi) B HEOPraHMYECKUX
COCIIMHEHUSX, 3apsiji MOHA M0 XUMHUYECKON (QopMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPax HEOPraHUYECKHX COCAMHEHUH, TUM KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBatb cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATH U XapaKTepPU30BaTh
Tabauynyo Gopmy Ilepuogmdeckoid CUCTEMBbI XMUMHYECKUX DJIEMEHTOB:
paziIuyarh TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YCHUS, KOTOpPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabauIe, C
YUCIIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHMSI  aTOMOB  XHUMHUYECKHUX
JMIEMEHTOB (COCTaB W 3apsia  sijapa, oOImee 4YUCIO SJICKTPOHOB M



pacnpeneneHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenesax MallbIX MEePUOJIOB U TJIABHBIX MOJTPYIIl C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENU(PUICCKUE XHUMHYECKUE
CBOMCTBAa TIPOCTHIX MW CIIOXHBIX BEIIECTB, TMOITBEPXKAAas OIMCAHUC
MpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPAaBHEHHUS JJICKTPOJUTHYCCKON JHUCCOIUAIIANA  KHUCIIOT,
HIeJI0YEH U COJIeH, MOJTHBIE U COKpaIIEHHbIC YPAaBHEHUS PEaKIIMii HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUn
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopMmyIe
COCIMHCHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpameHus ¢
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOUpPAHHIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITMTEIBHON JIEATEILHOCTH — aHAJH3
U CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIlMI0, BBISIBICHUE
PUYUHHO-CJICJACTBEHHBIX CBS3€H — JUIA WM3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Koan4yecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB u JuaexkTpoHHbIe (HU(pPOBbHIE)
n/m TeM NPOrpaMMbl Bcero KonTpoasmkie HpaxTHaeckne o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
1 [IpeameT XxuMuKM U METOBI €6 4
W3y4YeHUs
2 CrtpoeHue BemecTB U ux 5
arperaTHbIC COCTOSHUS
3 CMecH BeIIecTB, X COCTaB 5
4 ®dusznyeckue ABICHUS B XUMHHU 3
5 Cocras BerecTB. XUMHYECKUE 5 1
3HAKH U HOPMYIIbI
6 [IpocThie BemecTBa 4
7 Cr0>XHEBIC BEIIECTBA 11 1
OBIIEE KOJIMYECTBO YACOB I10 34 5
I[TPOIT'PAMME
8 KJIACC
Ne HaunmeHoBaHMe pa3ie/ioB u Komusecrro wacos DJIeKTpPOHHbIe (LM (pPpOBbIE)
n/n TeM NPOrpaMMbl Bcero Konrposnubre HpakTuieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

Pa3nea 1. lleppoHavyaabHble XUMHUYECKHE OHATHS

Xumusa — BakHast 00J1aCTh
€CTECTBO3HAHUS U

1.1 . 5
HpaKTI/I‘—IeCKOI/I NCATCIIBHOCTHU
YecJIOBCKa
BC cCTBA U XUMHNUCCKHUC

1.2 m 15

peaKImu

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro mo pazueny 20

Pasznen 2. Baxxneilimue NMpeaACTABUTEC/IN HEOPraHU4Y€CKUX BEUIECCTB

21 Bosnyx. Kucnopona. I[lonsarue 6 bubnumoreka [JOK

' 00 okcugax https://m.edsoo.ru/7f41837c
29 Bonopon. [Tonsarue o kucimorax 8 1 bu6nuoreka [IOK

' U COMIAX https://m.edsoo.ru/7f41837¢c
23 Bopa. PactBopsl. [Tonsatue 06 5 1 1 bubmmoteka [IOK

' OCHOBAHMAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [JOK

' HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837c

Htoro no pazneny 30

Pa3znea 3. [lepuoanueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3j1emMenToB /. U. MengeneeBa. CTpoenne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaAKIIUU

Ilepronnueckuii 3aKOH U
[lepuoauueckas cucrema bubnnoreka IIOK

XUMH4YECKHX 3aeMeHToB /l. 1. https://m.edsoo.ru/7f41837c
Mengeneesa. CTpoeHue aroma

3.1

XUMHYECKasa CBIA3b.
3.2 OKHUCITUTENBHO- 8 2
BOCCTAHOBUTEJIbHBIE PEAKLIUU

bubmorexa [JOK
https://m.edsoo.ru/7f41837c

Wtoro no paszaen 15 bubmuotexa [JOK
PRSI https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMst 3 bubnmnorexka HOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 68 > >



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3znea 1. BemmecTBO U XUMHYECKHE PeaKIu
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 Bbu6mmoteka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaKIuiA https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMAIIHS. 8 1 1 bubnnorexa [JOK
' XHUMHYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmmnoreka [HOK
' aneMeHToB VIIA-rpynmebl. ["anorenst https://m.edso0o.ru/7f41a636
06
22 vewenton VIA-rpynm. Cepa n e 6 BuGmorexa LIOK
' PYIIBL. 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mas XxapakTepuCTUKa XUMHUECKUX
bubmmoteka IIOK
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f412636
COCTMHEHUS
06
24 onewewrron IVA-rpymme, Yeaepoxn : ) 2 Bu6mnorera LLOK
' . Py ) pos https://m.edsoo.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro no pazneny 25
Pa3nen 3. MeTasuibl U UX COeIMHEHUS
. bubnunorexa LIOK
3.1 OO0I111e CBOMCTBA METAJIIIOB 4 https://m.eds00.ru/7f412636
3.2 Baxueiiine MeTanibl U UX COCTUHEHUS 16 1 2 bubmorexa [IOK

https://m.edsoo.ru/7f41a636
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Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa u Matepuaibl B )KU3HU Y€JIOBEKA 3 Bubmnorexa HOK
' https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 3 Bubmorexa ITOK

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

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
KosmuecTBo yacos
Ne JIeKTPOHHBbIE NN (pPOoBbIE
n/n Tema ypoka Bcero Kontpoapmpie  Ipaxruteckue o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
1 IIpeamer xumun 1
2 SIBneHus, mpoucxosime 1
C BEIeCTBAMHU
3 HaGmonenue u 1
SKCIIEPUMEHT B XUMHH
3HAKOMCTBO €
1a00paTOPHBIM
00opyIOBaHUEM.
4 IlpaBuia TEXHUKHU 1
0€3011acHOCTH IpU
pabote B kabMHETE
XUMHUU (J1TabopaTopHn)
5  Crpoenue BelecTB 1
6 ArperaTHble COCTOSHUS 1
BEIIECTB
7 YucThle BemecTBa u 1
cMecH
8 Ta3oBbIc cMecH 1
MaccoBas noins
9  pactBOpEHHOTO 1
BeIeCTBA
Pemenue 3amay mo Teme
10 «MaccoBast 1ons 1
pPacTBOPEHHOTO
BEIIIECTBA
11 | Maccosag nois 1




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
KOH(epeHIHs)

26  Kucnotsl
[IpeacraBurenu KUCIOT

27  (YpoK — yuyeHUYecKas
KOH(epeHIHs)
OcHoBaHusl.

28 IlpencraButenu
OCHOBAaHMUI

29 Comm
[IpencraBurenu conei

30  (ypok — yueHHUYECKas
KOH(EPEHIIHS)
Knaccudukamms

31  HeopraHMYECKHX
BEIIIECTB

30 HroroBas KoHTpoONbHAs
paborta
AHanu3 KOHTPOJIIbHOU

33 pabortsl [Togsenenue
UTOrOB Y4eOHOTO roa

34  PesepBHOE Bpems




8 KVIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudgpoBbie
u/n Tema ypoka Beero KOﬁHTpO.]IbeIe HpﬁaKTI/I'ICCKI/Ie WIYMEHHS  0GPA3OBATEIbHBIE
padoThI padoTsI pecypesI
1 [Ipeamer xumun. Posap XumMuu B KU3HU 1 bubnmoreka [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TPUEMBI 1 bubnmnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
pas3zaenenus cMecen https://m.edsoo.ru/ff0d26ca
IT 02
S o — ) Bu6miorera LIOK
8 . PHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBApEHHON COJIN)»
bu6mmoreka [JOK
6 ATOMBI M MOJIEKYTb1 1 https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d2d50
o | e e | Busorea 101
pMYyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMEHTOB
11 OTtHocuTeNnbHASI aTOMHAs Macca. 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

OTHOCHUTENBHAS MOJIEKYJISIpHAsE Macca

MaccoBas 1019 XUMHYECKOTO

bu6mmoreka [IOK

12 3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bubmuoreka [JOK
MoutsipHast macca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUsA IPOTEKAHUSA bubnnoreka [JOK
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MACCHI BEILECTB. bubnnorexa [HOK
XHWMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
B clie OJIMYECTBA, MACC
17 B;;I;TiaHll;I: ;/(p:];/II;IeHITI]}BIM )l\(/II/IMI/II)‘IIeCKI/IX bubmiorexa HOK
N https://m.edsoo.ru/ff0d5708
peakiuit
K .
| e e pe Buonosa LOK
A ' P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JI — Y4EHBII-
19 9H I/IKJI(?I'II/IGOIITI(()Z?FOBO6O6YII ZI:III);ZI u bubmorexa LIOK
1 JHCT. . https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIns 3HAHUI
20 KonTponbnas padora Nel no teme bubnnorexka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUNY https://m.edsoo.ru/ff0d4290
B — .C
21 B(?; nya Klizdnes Borwf 311601\;:{1: u bubmnorexa LIOK
Ayxa. POA https://m.edsoo.ru/ff0d448e
npocToe BeuiecTBo. O30H
® 9
| Smmeme s s BuGmores 10K
POJIa {peadl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTie 006 okcumgax
23 aatoparopin n mpowmemOCTH u6morerca LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
24 TennoBo# 3 PexT XuMUIeCKoM bubmuoreka [JOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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pCaKkuuu, MOHATUC O
TEPMOXUMHUYCCKOM YpaBHCHHH, DK30- U
OHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yroiab U METaH).

bubmuoreka [JOK

25 3arpsi3HEHHE BO3]IyXa, CITIOCOOKI €T0 https://m.edsoo.ru/f0d4cda
MIPEIOTBPALICHUS
I1 6ota Ne 3
26 «IPI?)I;THZ(:{(IJ/II?E E?)6$1T2;lee KIII/I(::;(?)M(? a Bubmzorexa LIOK
yd . P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
27 Bonopox — snemeHT u npocroe bu6mmoreka [IOK
BeliecTBO. HaxoxaeHnue B nmpupoie https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
Bojiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlousiTre 0 KUCIOTaX U COJISIX bubmiorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI ostydeHus BOAOPOa B bubnmnorexa [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o teme
31 «lPlonyquHe u I():061/1paH1/Ie BOJIOpOJa bubmorexa LIOK
. ? https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
30 MossipHblii 00BEM ra30B. 3aKOH bubnnoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
B .
| B oo, s BuGmores 10K
H .. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
B .
34 B;igizﬂ :a?; er; i; a(1)3001;3011:(6) 3aKOHa bubmioreka LTOK
yp . peaxil o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tousatue 00 bubmuorexa [JOK

WHJIUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopna kak pacrBopurens. HacbieHHbie

bu6mmoreka [IOK

37 Y HEHACBIIIEHHbIE pacTBOphl. MaccoBas https://m.edsoo.ru/f0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[Ipaktuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE pacTBOPOB C bubnmoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas padora No2 o teme bubnuorexa [JOK
«Kwucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KIacCU(PUKALINS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
M xucrom, ocommx n avdorepx Bu6miorera LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
42 :
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnorexka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarms, bu6mmoreka [JOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnorexka [HOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,
46 cngcli)ébrl) HIE)}JIIH )elfmiw XI;I;IH‘ZZ(I:KHC bubmorexa LIOK
o i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTAIIBHBIX 33724 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
48 I'eneTnveckas CBsSI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
49 O0001IeHre U cHCTeMaTH3allus 3HAHUN bubnmoreka [JOK



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

KontponbHas padota Ne3 no teme

https://m.edsoo.ru/00ad9ch2

bu6mmoreka [IOK

n
50 OCHOBHBIGvI'fJIaCCLI HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbie MOMBITKY KIACCHPUKAITUN
51 XAMHUYECKHX dJIeMEHTOB. IloHsATHE O BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ad9ffa
IPYIIAx CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [leproanyeckas cucteMa XUMUYECKUX BH6J,IHOTeKa LOK
https://m.edsoo.ru/00ada52c
anemeHToB 1. . Menaeneena
53 [lepuropl, TPYMIIbI, MOATPYIIIBI BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMOB 3J51eMeHTOB [lepnoanyeckoi BH6J_IHOTeKa LOK
cuctemr JI. V. Meneneesa https://m.edsoo.ru/00ada6bc
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA M0 €T0 IMOJ0KEHUIO B bubnuoteka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnnorexka [JOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBHelit ypok. O6001IeHNE 1
58 CUCTEeMAaTH3aIHsl 3HAHHH / Egggﬁ%ﬁﬁ)gﬁ}é% db33c
Bcepoccuiickast mpoBepouHas paboTa T '
KonrtponbHas pabora Ne4 o reme
59 «CtpoeHue atoma. XUMHUYECKas CBA3b) Egggﬁ%ﬁﬁ)gﬁ}é% dbass
/ Beepoccuiickas mpoBepouHasi paboTa — '
60 DIEeKTPOOTPULIATETLHOCTh ATOMOB bubnmoreka [JOK
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XHUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8

61 HMonuas xumudeckas CBA3b 1 Bubmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHas nonsipHas XuMU4ecKas 1 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonsipHas XUMUYECKAst 1 bubnnoreka [HOK
CBS3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 Creners OKACICHAA 1 https://m.edsoo.ru/00adae28
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuorexa [JOK
66 OKUCIINTENIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
P i .
€3CPBHBINA YPOK O606£11eHI/Ie " BuGnorexa LIOK
67 CUCTEMATH3AalNs 3HAHUH 10 TEME 1 .
https://m.edsoo.ru/00ad9cb?2
«Ctpoenne aroma. XUMUYECKas CBS3bY
68 PesepBHblil ypok. O600611eHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME
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9 KVIACC

KoanuectBo yacoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka
n/n yp Bcero KoﬁﬂTpO‘m’m’le H%aKTquCKHe H3y4YeHUus1 oOpa3oBaTeJIbHbIE
padoThI padoTsI pecypesI
[lepuoauueckuii 3aK0OH.

1 IIepnoanueckas cucrema 1 bubnuoreka [IOK
XHUMUYECKHX dJ1eMeHTOoB []. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOICTB XEMI/I‘ICCKI/IX AJIEMEHTOB 1 bubmmorexa LIOK

N https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB
Kiaccudukanust 1 HOMEHKIIaTypa bubnnoreka [JOK

3 1 _

HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl xuMuueckoil CBA3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5) «IloBTOpeHue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3eNioB Kypca 8 Kiacca

5 Knaccugukarus XuMruueckux 1 bubnnorexka [JOK
peakIui o pa3InyHbIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTU XUMUYECKOMN

7 €aKIuu HOHSII?FI/IG 0 TOMOTEHHBIX U 1 bubmorexa LIOK
PCAKIUTH. https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHSIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

8 @DakTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubnnoreka [JOK
XUMHYECKON PEAKIIUH U MTOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK

9 1 _
peaKuuu https://m.edsoo.ru/00adcade

10 Teopust 3NEKTPOITUTHUECKON 1 bubnmoreka [JOK



https://m.edsoo.ru/00adb59e
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https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

JUucCconuralnu. CubHBIC U c1a0ble
OJICKTPOJIUTEI

https://m.edsoo.ru/00adcd68

11 HMoHHuble ypaBHEHUS PEAKIIUN bubunorexa LIOK
M peaxil https://m.edsoo.ru/00add448
XMMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUI bubunorexa LIOK
pvz[ https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 bubmmorexa [IOK
pel . https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON JTUCCOITUAITUT
14 [MousTHE O TUAPOIN3E COJIEH bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHHe U cucTeMaTU3alus bubnnorexa [HOK
3HAHUN https://m.edsoo.ru/00addd12
ITpaxTrueckas padora Ne 1.
16 «lgemeHHe 3KC1'Ipe UMEHTAJIbHBIX bubumorexa [IOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
Kourponsnaast padora Ne2 o teme
17 «3J‘ICII:<)T OJ'II/ITIf‘leCKa}I HCCOLAAIUA Bubimorexa [IOK
p A AT https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B pACTBOPAX)
O01asa xapakTeprucTUKa FaJIOT€HOB.
18 XI/III\I/III/ILICCKFI)/IG CBEﬁCTBa Ha [IpUMepeE Bubimorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. CoisHast KUCIIOTAa,
19 XI/IME‘—IeCIi[I/Is CﬂOﬁCTBa [IOJIVYEHNE bubumorexa [IOK
’ ya i https://m.edsoo.ru/00ade104
MIPUMEHEHHE
ITpaktrueckas padora Ne 2 mo teme
20 «gon €HUE COI?IﬂHOP'I KHCJIOTBI bubmnorexa LIOK
ya . o ’ https://m.edso0.ru/00ade348
U3y4eHue e€ CBOWCTBY»
Brruucinenus no ypaBHeHUSAM
ypas bubmuorexa [JOK
21 XUMHUYECKHUX PEAKIIHA, €CITH OJIUH U3

pEareHToB JIaH B U30BITKE

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



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

29 OO01mas XxapakTepuCTHKA SJIEMEHTOB bubnunoreka [HOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPBHI.

Haxoxnenue cepsl U €€ COeTUHEHUI bubnnoreka [HOK

23 . :

B NMpUpOJie. XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl

o4 CepoBoaopo1, CTpOCHHUE, bubnnoreka [HOK
bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,

25 (1)H3I/I§€CKI/IE U xmfnqecxne CBOICTBa bubmorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XYUMUYECKUE peaKkilui, JexKaliue B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
MOJIyYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK

26 :

XHMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIlle cpeabl COeAMHEHUSIMU
cepbl

7 Brruucnenue MaccoBo# JJOIU BBIXOJ1a bu6mmoreka [IOK
IIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCTUKa JIEMEHTOB

28 VA-rpynnsl. A30T, paclipocTpaHEHHE bubnnorexka [JOK
B IIpUpoJie, PU3NYECKUE U https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA
AMMHuak, ero pu3nuecKue u

29 XUMUYECKHE C(EOﬁCTBa MOJTydeHUE U buGmnorexa LIOK

’ ¥ https://m.edso00.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas pabora Ne 3 mo Teme
30 «ﬁon eHHe aleMI/IaKa M3yYeHHUE ero bubmorexa LIOK
i > 13YH https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, e€ pusnueckue u bubnuorexa [IOK
XUMHUYECKHE CBOKCTBA https://m.edso00.ru/00adf306

32 Hcnonb30BaHME HUTPATOB M COJICH buGmorexa LIOK

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



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

aMMOHHUS B KQU€CTBE MUHEPATIbHBIX
ynoopeHuit. XuMu4eckoe
3arpsi3HEHUE OKPYIKaIOLIEH cpebl
COEJIMHEHUSIMU a30Ta

®docdop. Oxcua pochopa (V) u

bu6mmoreka [IOK

33 (pocopras Kucrora, pusmaccine n https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, IMOJTyYEHHE
Hcnonb3oBanue pocdaros B
KaueCTBE MUHEPAIbHBIX YAO0OPEHUH. bu6mmoreka [IOK
34 s :
3arpsi3HeHUuE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHeHHAE B
35 pu I()) J: gmnlt){eCKI;Ie 1 XUMHYECKHE bubmmorexa LJOK
PHPOJIC, https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcuppl yraepoaa, ux Gpusndeckue u
36 XHMUYECKHE CBOMCTBA. bu6mmoreka [JOK
DKOJIOTHYECKUE TTPOOITIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHbIe ¢ okcuIoM yriepoaa (1V)
37 VYronpHas KACIIOTa U €€ COIIn bubmorexa LIOK
https://m.edso0.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o teme
"ITosrydeHne yrieKucioro rasa. bubnuoreka [IOK
38 _
KauectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHAYabHBIC TTOHATHS 00
39 0 I}:)aHI/I‘{eCKI/IX BEIIECTBaX KaK O bubmioreka LJOK
p m https://m.edsoo.ru/00ae054e
COCJTMHEHUSX YTIIepoaa
40 Kpemnuii u ero coequHeHUS bubmorexa LIOK
p . https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue
a1 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnmnoreka [JOK

«BaxHen1e HeMeTalIbl U UX
COETUHEHUS)

https://m.edsoo0.ru/00ae0bf2



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

KonTtponsnast padora Ne3 o reme

bu6mmoreka [IOK

42 «BaxHEHIINE HEMCTAILIBI 1 X https://m.edsoo.ru/00ae0el8
COEIMHEHNS
OO01mas XxapakTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METAJLJIOB.
MerTtannuueckas cBsi3b U bubmuorexa [JOK
43 .
MEeTaJJINYeCcKask KpUCTaIMYecKast https://m.edsoo.ru/00ae103e
peuérka. PU3n4YecKue CBOMCTBA
METAILIOB
XHUMHUYECKHE CBOIICTBA METAJIIOB.
44 DIIEKTPOXUMUYECKHUI P brbmoreka [JOK
p N Pl https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaIOB
O61mue crnocoObl MOTyYeHUs
MeTtajuioB. CiutaBbl. Berauciienust mo
45 aBHEHUSIM XUMHUUYECKUX PEAKIIUNA Bubmioreka ITOK
M peaKiiny, https://m.edsoo0.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJCPIKHUT
pUMecH
46 IToHsiTHE O KOPPO3UH METAIIIOB bubmiorexa HOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
4t IHenoumrre MeTanb! https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnuotexa [JOK
KaJis https://m.edsoo.ru/00ae14b2
49 [[lemouHO3eMeNbHBIE METAIIITBI — bubnmoreka [JOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxneinme coenMHEHNS KaJIbIUI bubanorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
52 JK&cTKoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
53 [TpakTrueckas padota Ne 6 o Teme buGmorexa LIOK

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



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

"XEcTKOCTHL BOJABI U METOEI €€
ycTpaHeHus"

54 P INy—— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBA OKCHA U bubnuoreka [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.eds00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKeJle3a bubnnoreka [JOK
(1) u xene3a (111) https://m.edso0.ru/00ae35e6
58 O606IEIGHI/IG A CUCTEMATU3ALMs
3HAHHH
[IpakTuueckast padora Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«BaxkHenmme MEeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
60 peareHToB JIaH B U30BbITKE WIN bubnnorexka [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJH BBIX0OJIa POAYKTa
peaKkiuu
61 O6O6HUICHI/IG W CUCTEMaTH3aIlNs
3HAHUH
KonTponbnas padota Ne4 o teme
62 «BaxuHeimme MeTaibl 1 UX
COCTMHCHUS»
63 BemecTBa 1 Matepuansl B bubmuorexa [IOK
MOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arps3HEHUE bubnnorexa [JOK
OKpY Aol Ccpebl https://m.edsoo.ru/00ae4270
65 Ponp xumum B pemeHun bubnuoreka [JOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

HKOJIOTHYECKUX MPOOIIeM

https://m.edso0.ru/00ae4270

66 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O600111€HNE U 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMH
OBPA3OBATEJILHOHN TPOTPAMMBI
8 KUIACC
Kox .
HpoBEpsIEMOro IIpoBepsiemble NpeMETHEIE Pe3Y.ILTATLI 0CBOCHHS OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 ITo Teme: «IlepBoHavaIbHBIE XUMUUECKUE TOHATUS»
pPacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TIOHSATHH: aTOM,
MOJIEKYyJIa, XUMMYECKHH 3JEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOpPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAas W MOJIEKYJIIpHAas Macca, KOJIMYECTBO
11 BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJS XHMHUYECKOTO
3JIEMEHTa B COEJUHEHUH, MOJSPHBIH 00BEM, XMMHUYECKas peakuus,
KIaccu(uKalmusi — peaKkiuii:  peakuud  COCAMHEHHUS,  PEaKIuu
pa3IOKEHUs,, PEAaKUMU 3aMELIeHMs, peakluuu OoOMeHa, 3K30- U
DHIOTEPMHUYECKHE PEaKLUH, TEIUIOBOM 3((eKT peaxkmuu, pacTBop,
MaccoBas J10J1s BelllecTBa (IPOLIEHTHAs! KOHIEHTPAallKs) B pacTBOpPE
19 WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMMYECKHX HOH}ITI/II‘/'IUI/I
IPUMEHSTH 9TH MTOHATHUS MPU ONMCAHUY BEIIECTB U MX NPEBPALICHUN
13 HCTIONB30BATE XHMUYECKYIO CHMBOIMKY JUIS COCTABJICHHS bopmyn
BEIIIECTB M YPAaBHEHUI XUMUYECKUX peaKI1ii
pacKphIBaTh  CMBICI  3aKOHOB  COXPAaHEHHs MacChl  BEILIECTB,
1.4 MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISIDHOTO —Y4Y€HHS, 3aKoHa
ABoraapo
15 ONpeNeNiaTh  BaJIEHTHOCTh aTOMOB  JJIEMEHTOB B  OWMHAapHBIX
COCIMHEHUSIX
16 KJaccu(UIUpoBaTh XUMHUYECKHE pEaKUMU (M0 YUCIy M COCTaBy
' YYaCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEIIOBOMY 3P EKTY)
17 BBIUUCIISATE OTHOCUTEIBHYIO MOJEKYSIPHYIO W MOJSIPHYIO Macchl
BEIIECTB
18 BBIUUCIIATH MAacCOBYIO JIOJIF0O XHMHUYECKOTO 3JEeMEHTa 1o (opmyie
COCIIMHEHUS,
1.9 BBIYHUCIISITH MACCOBYIO JIOJIO BEUIECTBA B PaCTBOPE
NPUMEHSTh €CTeCTBEHHOHAYYHBIE METONbI TIO3HAHUS — HAOIIOJICHHUE,
1.10 U3MEpEeHHe,  MOJEIHUPOBAaHUE,  IKCHEPUMEHT  (peayJibHbli U
MBICJICHHBIN )
2 I[To Teme: «Bakneiue npeacTaBUTEIN HEOPIaHUUYECKUX BEIIECTBY
21 pPacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHUX TOHSATHHA: OKCHJ,
KHCJIOTa, OCHOBAaHHUE, COJIb
29 OTIpeNeNiATh MPHUHAIISKHOCTh BEIIECTB K ONPENEIEHHOMY KIIaccy
COEIMHEHUH 1o GopmyiaMm
2.3 KJIacCU(UIIUPOBATh HEOPraHMUECKUE BELIECTBA
24 XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA

BCIICCTB Pa3IMYHBIX KJIACCOB, IOATBEPKAAd ONHMCAHWC NpPpHUMEpaMHU




MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBUCHMMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTECKAHHUA XHUMHUYCCKUX
HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIENOBaTh MpaBUJIaM [OJIb30BAHUS XUMHUYECKOM TOCYAOH H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUiIaM OOpalleHHs C
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJIHEHUIO
71a00PAaTOPHBIX XMUMHUYECKHUX OMNBITOB MO TMOJIYYEHHIO U COOMPAHMIO
ra3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIIOPOJAA), MPUTOTOBICHHIO
pacTBOpPOB C ONpeAeNEéHHOM MaccoBOMl Jojeill pacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 10
paclo3HaBaHUIO PACTBOPOB IIEJOYEH M KHUCIOT C TMOMOIIBIO
MHIUKATOPOB (JIakMyc, (GeHOIPTATCHH, METUIIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOU peaKkIuu

IIo Teme: «llepuoguuecknii 3akoH u Ilepmonmueckas cucrema
xumuueckux syemeHToB JI. M. MenneneeBa. CTpoeHue aTroMmoB.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

3.2

3.3

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHUMH: AP0 aroma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XMMHUYECKasl CBsI3b, IOJSPHAs M HEMOJSAPHAas KOBAJICHTHAs CBA3b,
JJIEKTPOOTPULIATEILHOCTE, HWOHHAs CBA3b, HOH, KAaTWUOH, AaHWOH,
CTEIIEHb OKUCIICHUS

KJIaccu(UIUPOBaTh XMMUYECKHUE 3JIEMEHTBI

OINUCBIBATh U XapakTepHu3oBaTh TabnuuHyro ¢opmy Ilepuoamueckoit
CUCTCMbl XHMMHUUYCCKHX JJICMCHTOB: pa3IM4aTb IIOHATUSA «TJIaBHAsA

noarpynna (Arpymma)» u «mnoOounas mnoarpynma (brpymma)y,
«MaJbie» U «OOJNBIINE) TTePUOIBI

3.4

3.5

3.6

3.7

9 KJIACC

packpsiBaTh cMmbica Ilepumoamueckoro 3akona .M. Menpneneesa:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHUSA B HepHO)II/I‘ICCKOﬁ
CUCTEME

COOTHOCHUTH  O0O3HAu€HHUs, KOTOpble HMMEITCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuUMU4Yeckux  anemeHtoB  J.H.
MenneneeBa» € YUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (coCcTaB M 3apsija  sjapa, oOlee dYHCIo
AJIEKTPOHOB U pacipesiesIeHUe UX MO 3JIEKTPOHHBIM CIIOSIM)

OMpECaACIIATD CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI>IX
COCOAUHCHUAX

ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOB&J’ICHTH&H u I/IOHHaH) B
HCOPTaHUYCCKUX COCIUHCHUAX

Kon
NpoBepPsSIeMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

1

ITo Teme: «BemecTBo M XUMUYECKasi PEAKIIUSD)

11

pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKMX TIOHSTHH: pacTBOp,




1.2

AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs TUCCOIHALINS,
pEaKIMM MOHHOrO OOMEHa, KaTallu3aTop, XMMHYECKOe pPaBHOBECHUE,
o0Opatumbie u HeoOpaTUMbIe peaxium,
OKHCIIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuy, OKHCIIUTEIb,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIIUS,
aM(pOTepHOCTh,  XMMHUYECKas  CBA3b  (KOBAJEHTHas, MHOHHaf,
METaJUINYecKas), KPUCTAJUIMYEeCKas pemérka, CIUIaBbl, CKOPOCTb
XUMHUYECKON peakuu

HIUIFOCTPUPOBATL B3dHMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H
IMPUMCHATDH 3TU IMMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

COCTaBJIATH ypaBHeHI/IH BHCKTpOHI/ITI/I‘ICCKOﬁ Jucconmanuu KHCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YPAaBHCHHS DEaKIuil
WOHHOI0 00OMeHa

14
1.5

2.1

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
MTOCPEJICTBOM COCTAaBJICHUS JICKTPOHHOTO OajaHca ATHX PEaKIIHi
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN peakInu

ITo Temam: «HemeTayutel M WX coequHEHUS» M «MeTaniabsl U WX
COECUHCHMUY

XapaKTePU30BaTh (OMUCHIBATh) OOITUE U CIIENU(PUICCKUE XUMUYECKHE
CBOMCTBa NPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKIAs ONUCAHHUE

MpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUH COOTBETCTBYIOLIUX
XUMHYECKHUX pEaKui

2.2

2.3

2.4

2.5

COCTaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC
IeHETHYECKOM CBSI3U MCIKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

MIPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B Pa3IMUHBIX
YCIIOBHSIX

CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYlIOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIOJHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OINBITOB IO IMOJYYCHUIO H co61z1paHmo
ra3000pa3HbIX BEIIECTB (aAMMHUaKa U YTIIEKUCIIOT0 Ta3a)

MNpOBOAWUTL PC€aKOWM, MMOATBCPKIAAIONINEC Ka4eCTBEHHBIA COCTaB
pa3JMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IMYTEM XJIOPHI-,
Opomun, wuomupa, kapOonar, Qocdar, cunmkar, cymbdar,
THJIPOKCUIMOHBI, KaTHOHBl aMMOHUS, HOHBI HM3YyYEHHBIX METAJJIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIaHUYECKUX BEILIECTB

ITo Teme: «XuMUS ¥ OKpYKarOIIas cpeiar

3.1

3.2

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IJIK
BEILIECTBA; KOPPO3HUS METAILIIOB

MPUMEHSTh OCHOBHBIE OIEpAaIli MBICITUTENBHON JIeATENbHOCTH —
aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEMaTHU3aIHIo,
BBISIBJICHHE TPUYUHHO-CIC/ICTBEHHBIX CBSI3€H — JUIS  W3YYCHUS
CBOWMCTB BEIIECTB M XUMHYCCKHX PEaKIIHid,; eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaONIOICHUEe, W3MEpEHUe, MOJICIHpPOBaHUE,
HKCIIEPUMEHT (peajbHbI U MBICJICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

1.1

IIpenmer xumuu. Ponp XMUMHM B KU3HM 4Ye€IOBEKa. XHMHUS B CHUCTEME HaykK.
Tena m BenlecTBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BEILIECTB

1.2

1.3

IIonsatue o METOJaXx IIO3HAaHHUA B XMMHUHU. Yuctele BC€IICCTBA U CMCCH. CnocoObl
pas3saciICHUs cMmecent

ATOMBI M MOJIEKYJbl. XUMHUYECKHE 3JeMEHThl. CHMBOJBI XUMHYECKHX
351eMeHTOB. [IpocTble U C10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE

1.4

Xumnueckas: Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBas 10151 XUMUYECKOr0 2JI€MEHTa
B COCIMHEHUU

1.5

KonnuectBo BemecrBa. Monbs. MossipHass macca. B3auMoOCBSI3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHNYCCKUX COGI[I/IHGHI/Iﬁ

1.6

Ou3nuecKkue U XUMHYECKHE SBICHHUA. XMUMHUYECKas peakius U e€ MpU3HAKH.
3aKOH COXpaHEHMs Macchl BeIeCTB. XUMUYeckue ypaBHeHus. Knaccupukanus
XUMHUUYECKHUX PEaKLMi (COeTUHEHMS], pa3I0KEHUs, 3aMellleHus, OOMEHa)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYJ0H, C MpaBUjIaMu
paboTel B JabopaTopuM W mnpuéMamMm OOpalieHus ¢ J1abopaTOPHBIM
o0opysoBaHWEM, H3yYe€HHE M ONUCaHWe (PHU3UYECKHX CBOWCTB 0OOpPa3IoB
HEOPraHMYECKUX BEIIeCTB, HalOmoaeHue ¢u3nueckux (MJIaBJICHHE BOCKa,
TasHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KHIICHHE W KOHICHCAIUS BOMIBI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaTMBaHWE MEIHOW  IMPOBOJIOKH,
B3aUMOJICCTBUE MeJla C KHCJIOTOW) SIBJICHUM, HAOIIOIEHWE U OIHCaHUE
NPU3HAKOB TMPOTEKAHWA XHUMHUYECKHUX peakuuid (pa3joxeHHe caxapa,
B3aMMOJICHCTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasjioKeHUe
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJICHCTBUE Kelle3a ¢ PACTBOPOM
commu meau(ll), nzyuenue cmocoboB pa3aeneHus: cMecei (C TOMOIIbI0 MarHuTa,
bunbpTpoBaHUe, BBIMMAPUBAHUE, TUCTHILIISAIMS, XpomaTorpadus), MpoBeaeHUE
OUYMCTKH MTOBAPEHHOM cosy, HAOII0JEHNE U ONMCAHHUE PE3YJIbTATOB MIPOBEICHUS
OTIbITa, WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI MAacChl, CO3JaHHe Mojenei
MOJIEKYJI (IIapOCTEP>KHEBBIX )

Baxnelve npenicTaBuTeN HEOPraHUYECKUX BEIECTB

2.1

2.2

2.3

Boznyx — cmecp razoB. CocrtaB Bosgyxa. Kuciopox — sneMeHT u mpocroe
BenlecTBo. HaxoxaeHue kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenus). Okcuabl. [Ipumenenue kucimopona. CrocoOb
NOJY4YEeHUs1 KHUCIOpOoJa B JIAOOPATOPUH U MPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoaa B npupoge. O30H — ammoTponHast MoAM(pUKAIMS KHCIOPOoJa

TennoBoil > PekT XUMUUECKOH peakIuy, TEPMOXUMUYECKHUE YPAaBHEHHS, IK30-
U DHJIO0TEpPMUYECKHE peaKIu. TOIUINBO: Yrojib U MeTaH. 3arps3HeHe BO3a1yXa,
yCcUJIeHHE TapHUKOBOTO 3(ekTa, pazpylieHne 030HOBOTO CI0s

Bonopon — snemeHT M mpocroe BemiecTBO. HaxoskieHue Bomopoaa B IPHPOJE,




¢u3nyecke M XMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IOTYYeHHUS.
Kuciaote! u comm

2.4

2.5

Mounsipablii 00bEM ra3oB. Pacuérsl 10 XUMHUYECKUM ypaBHEHUSIM

®dusznyeckue CcBoWcTBAa BOAbl. Boma kak  pactBOpuTeiab. PacTBOpBIL.
Haceolennbpie 1 HEHACHIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBass J1onsi BemecTBa B pacTBope. XHMHYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KH3HU uenoBeka. Kpyrosopor
BOJABl B TpUPOJAE. 3arps3HeHHE MPUPOIHBIX BoJ. OXpaHa M OYHCTKA
MIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanus Heopranmdeckux coenuHeHuil. Okcunbl. Knaccudukanus
OKCHJIOB:  coJieoOpa3zyromiie (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) U
HeconeoOpasyrone. Homenknarypa oxcuaoB. Puszndeckue M XUMHUUECKUE
cBoiicTBa okcuoB. [lonyueHne okcuaoB

OcnoBanus. Kiaccudukauus ocHOBaHMMA: HIEIOYM M HEPACTBOPUMBIE
ocHoBaHusA. Homenkiiarypa ocHoBaHuii. PHU3NYECKNEe U XMMHUYECKHE CBOMCTBA
ocHOoBaHMMU. [lonyuenne ocHOBaHUN

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. ®dusznyeckue u

XUMHUYECKHE cBoOMcTBa KuciaOT. Pan aktuBHocTh MeTauioB H.H. bekerosna.
[Toy4yeHnue Kuciaot

2.9
2.10

211

Comu. Homenknartypa coseil. @usznueckre M XUMHUYECKHE CBOWMCTBA COJIEH.
ITonyuenue conen

I'eneTnyeckas CBS3b MECKAY KiIaCCaMH HCOPIraHUYICCKUX COEIUHECHUMN

XUMHUECKUH  SKCIEPUMEHT: KadeCTBEHHOE ONpEeNCHHE  COAepKaHus
KHUCIIOpOJia B BO3/YyX€, IOJIyu€HUE, cOOMpaHue, pacro3HaBaHUE U U3YyYEHUE
CBOWCTB KHCJIOPO/a, HAOII0AeHNEe B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
yCJIOBUSI BOBHUKHOBEHUS M MpEKpalleHus TopeHust (Ioxapa), 03HaKOMJIEHHUE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, MOIydyeHHe, coOupaHue,
pacro3HaBaHUE M H3y4YEHHE CBOWCTB BOAOpOJa (rOpeHue), B3aUMOJEHCTBUE
Bojiopoza ¢ okcunoMm Meau(ll) (Bo3MoXKHO HCTIONB30BaHKUE BUCOMATEPHAIIOB),
HaOmo/ieHue o0pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEA0BaHUE
0COOEHHOCTEH  pacTBOpEHHUs BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBUE BOJBI C MeTalylaMH (HaTpUeM U KajbLHeM)
(BO3MOXHO HCHOJb30BaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PacTBOPOB
KACIOT M IIeJoYeil ¢ IMOMOIIbI0 MHIUKATOPOB, MCCIEJOBaHUE OOpaslioB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HaONIO/IEHHE HW3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3y4YeHHe
B3aumoeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJlJIaMH, peaKIIni HEUTPAIN3aliH, IOJyYEHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJHOr0 MeTajula JpYyrUM M3 pacTBopa COJIM, pEIlIeHue
AKCIIEPUMEHTAIbHBIX 3a/1ad Mo TeMe «BakHeimmMe Kiacchl HEOPraHUYECKHX
COETUHEHUI)

3.1

[lepuonnueckuii 3akon u [lepuoanueckas cuctemMa XMMHYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMOB. XUMHUYECKas CBSI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

[lepBple TOMBITKA KIACCH(PUKAIMU XHUMUYECKUX dJIeMeHTOB. [loHsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIETOYHBIE W IIETOYHO3EMENIbHBIC METAJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphlE 00pa3yroT amdoTepHbIe
OKCH/IbI i TUIPOKCHIBI




3.2

IIepuognueckuit 3axoH. [lepuoanueckas cucreMa XUMUYECKUX di1eMeHTOB [1.1.
Menneneena. Kopotkonepunoanas u JUTMHHOTIEPHOTHAS hopmbI
Ilepponnueckorr cucreMbl xuMuuyeckux dieMmeHtoB .M. Menneneesa.
Ilepuonsl u rpynnel. PU3NYECKUI CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB
nepuoja U rpynibl 3JIEMEHTa

3.3

3.4

3.5

Crpoenue atomoB. CocraB aToMHbIX anep. M3ortonbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aTroMoOB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOTO
3JIEMEHTA 10 ero nojoxkeHuto B [lepuoanueckoit cucteme [[.1. Menneneena

3aKOHOMEPHOCTU M3MEHEHHsI paauyca arOMOB XHWMHUYECKHX SJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpylmnaM M IEepUOLaM.
3nauenue [lepmoanueckoro 3akoHa u lleproanyeckol CUCTEMBI XMMHUYECKHUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku W npakTuku. .M. MenneneeB — y4€HbIA U
rPpaKJIaHUH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSPHAs) CBA3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 2JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOIl@CCI:I
OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4Y€HHME O0O0paslloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCJIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakiiil (ropeHue, peakliuu pa3iokKeHHsl, COSAMHEHUs])

9 KIIACC

Kox
1

11

1.2

13

14

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
BermectBo u xuMudeckas peaknus. [loBTopenne

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KalblUsi MU MX
COCJMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi
CUCTEME U CTPOCHUEM UX aTOMOB

CrpoeHne BelecTBa: BHABI XUMHYECKOM CBA3U. THUIBI KPHUCTAaNIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XuMudeckoi cBsizu. Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3IMYHBIM  KJacCaM HEOPraHWYECKUX  COCIUHEHUH,
TCHETUYECKAs CBSA3b HEOPIaHUYECKUX BEILECTB

Knaccugukanus XMMUYECKUX PeakIMi M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIOBOMY 3¢¢eKTy, Mo
M3MEHEHMIO CTENeHEH OKHMCICHHMS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMMOCTH,
[0 y4acTHUIO KaTaiu3aropa). OK30- U DHIOTEPMUYECKHE PpeaKluH,
TEPMOXUMHUYECKHE ypaBHEHHUs. [IoHITHE O CKOPOCTH XMMHUYECKOHN peakluu

[TousiTue 00 O6paTI/IMBIX u HCO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOT'CHHBIX M I'€TCPOrCHHBLIX PEAKIHAX. IlonsiTHE 0 XUMHYECKOM PaBHOBCCHUU.
(DaKTopBI, BJIMAIOINHUE Ha CKOPOCTH XUMHYECKOM p€aknuu U IOJIOXKCHUC
XUMHYCCKOT'O paBHOBECHUA

1.5

OKHCIUTETEHO-BOCCTAHOBUTEILHEIE pCaKkuuu, 3J'I€KTpOHHBII>i OanaHc




OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHME  ypaBHEHHM
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUii C HCIOJb30BAHUEM METOa
ANEKTPOHHOTO OaslaHca

1.6

Teopust 2JIEKTPOIIMTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MexaHU3M JUCCOLMALUHU BELIECTB C Pa3IMYHBIMU BUAAMHU
XuMu4eckoi cBsa3u. Crenens nuccorpanuu. CUIbHBIE U ca0ble SJEKTPOJIUTHL.
Peakuun voHHOro oOMeHa. YcIoBHs NMPOTEKaHUs PEaKLMii MOHHOro oOMeEHa,
IIOJIHBIE U COKpALEHHBbIE HOHHBIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ TNPEACTABICHHH 00 JJICKTPOJUTHYECKON
nuccouuanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHATHE O ruApoIN3E coiel

1.7

2.1

XUMHUYECKUN DSKCIIEPUMEHT: O3HAKOMIJIEHHE C MOJEISIMM KPUCTAIIMYECKUX
pEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
ayiMasa), CJIOKHBIX BELIECTB (XJIOpUIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOM peakluu OT BO3JACUCTBUS pPA3IMYHBIX (HAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEILIECTB,  Ipolecca
IUCCOLMAIMU  KHUCIOT, WIelod4ed M coieil (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB); IMPOBEACHUE ONBITOB, WUIOCTPUPYIOLIUX MPU3HAKU
MIPOTEKAaHUs PeaKInii HOHHOTO oOMeHa (00pa3oBaHUE OCaJIKa, BhIICICHHUE Ira3a,
0o0pa3oBaHHE BOJBI); OIBITOB, HUTFOCTPHPYIOUINX HPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakluid (TOpeHHe, PeakiMy pPasioKeHUs, COCTUHEHUS),
pacrno3HaBaHH€ HEOPTaHUYECKUX BEIIECTB C IOMOIIbI0 KaUeCTBEHHBIX peaKuil
Ha MOHBI; pELICHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4

Hewmertannsl 1 ux coeIMHEHUS

OO6miast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u Gu3nYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHWYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3auMoielicTBUE C MeTalylaMH, HEMeTajllaMH, IiefodyamMu). XIJIOpOBOJIOPO.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHHE, TpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOZAA Ha OPraHM3M 4YeJIOBeKa. BaxkHellne XJIOpuabl U UX
HaXO0XJIEHHUE B IPUPOJIE

2.2

2.3

Obmas xapaktepuctuka 3yeMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTeNEeHN OKucieHus. CTpoeHue u pu3nueckue cBoicTBa
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAM(PHUKAIUN
KHCIIOpoZla U cepbl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢usznueckne M XUMHUYecKue cBoMcTBAa. OKCHIBI Cepbl KaK IpelCTaBUTENH
KHUCJIOTHBIX OKCHJIOB. CepHasl KMCIOTa, (PU3NYeCKHe M XUMHUYECKHE CBOMCTBa
(obmuMe Kak mpeAcTaBUTENS Kiacca KMCIOT U crenuduueckue). XUMHUUECKHUE
peakiuy, JeXalue B OCHOBE MPOMBIIIJICHHOTO crnoco0a IMOJydyeHHsI CepHOU
kucnothl. [lpumenenue. Conn cepHOW KHCIIOTHI, Ka4eCTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxneHue cepsl U €€ COeNMHEHUN B MpUpOJe. XUMUYECKOE
3arpsi3HEHUE OKPYXKArollel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JT0XK[IH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPEIOTBPAILEHUS

OOmiast xapakTepucTuka d1eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHNU OKUCIEHUS. A30T, paCIpPOCTPAHEHUE B IPUPO/IE,
¢du3nuecKkrue U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (Qu3nYecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Conu
aMMOHHUS, UX (QU3NYECKUEe M XHMHYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakiysi Ha MOHbI aMMOHHUS. A30THasg KHUCJIOTa, €€ MOJIydeHHUe,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK TMpeICcTaBUTENs Kiacca




2.4

KHCIIOT W crnenuduueckne). Mcnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B
KauyeCTBe MHHEPAJIbHBIX YyA0OpeHHi. XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIEH
Cpellbl COeMHEHUAMH a30Ta (KUCIOTHBIE JI0XK/IH, 3arpsI3HEHUE BO3/1yXa, ITOUBbI
1 BOJJOEMOB)

docdop, amrorpornnsie Mogupukamuu dochopa, GU3MUIECKHE U XUMUUYCCKHC
croiictBa. Oxcun dochopa(V) u dochopHas kuciaora, QGU3NIECKUE H
XMMHAYECKHE CBOWMCTBA, mosyueHue. lcnonp3oBaHue ¢ochaTtoB B KauecTBe
MUHEPAIbHBIX YA0O0peHHi

2.5

OOmas xapakTtepuctuka 31eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble CTENEHU OKHUCICHUS. YIVIepoJ, aJUIOTPOIHBIE
MOTUGUKAINK, PACIpPOCTPaHEHHE B MPHUPOJE, (U3NYECKHE M XUMHUYECKHE
cBoiicTtBa. Axncopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yrieposa,
UX (U3NYECKHE M XUMHYECKHE CBONCTBA, NEHCTBHE HA >KUBBIC OPTaHU3MBI,
MOJIy4eHUE U MpPUMEHEHHe. DKOJIIOTUYECKUe MpoOIeMbl, CBS3aHHBIE C OKCHUIOM
yraepoaa(lV); rumore3a TI00aTBbHOTO TMOTEIUICHHUS KJIMMATa; MMapHUKOBBIN
sddexr. YronpHas KUCIOTa U €€ COJM, UX (PUINYECKUE U XUMHUYECKHE
CBOICTBa, MoJy4yeHHe W npuMeHeHue. KauecTBeHHasi peakuusi Ha KapOoHaT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH H
CEJIBCKOM XO3511CTBE

2.6

2.7

2.8

[lepBoHavasibHbIE TIOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHSIX
yriaepona (MeTaH, 3TaH, STWIEH, AalleTWJIEH, STaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). Mx cocraB m xumuyeckoe crpoeHue. llonstue o Ouoigoruyecku
BAKHBIX BEILECTBAX: XHpax, OeNmKax, yrieBoJaXx — W WX pPOIU B KHU3IHU
yesoBeka. MarepuaibHOe €JUHCTBO OPraHMYECKMX UM HEOPTaHMYECKHX
COETUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kucinore. CHIMKATHI, UX UCIOJIb30BAHHUE B
OBITY, MEIUIIMHE, MPOMBIIINIEHHOCTH. BakHel e cTpouTenbHble MaTepHAaIIb:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [Ipobrembr Oe3omacHOro
HCII0JIb30BaHUSI CTPOUTENIBHBIX MAaTEPHAJIOB B TOBCETHEBHON KU3HU

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA Ha XJIOPHUA-
MOHbl M HaONIOJCHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa)KarolIne
¢u3nyecKre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3liaMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO  MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriuBaHUs caxapa MOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3yuyeHHe XMMUYECKUX CBOMCTB pa30aBIeHHOW CEpHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyab(ar-uoH | HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), 0O0pas3amu
a30THBIX U GochHOpHBIX yIOOpPEHUH; MOTydYeHre, COOMpaHue, paclo3HaBaHUe U
M3y4EHUE CBOMCTB AMMMAKa; MPOBEJIECHHE KAadeCTBEHHBIX pEaKlIMil Ha HOH
aMMOHMSI W (Qocdar-uOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
UCMOJIb30BAaHUE BHUJIEOMATEPUANIOB); M3Y4YEHHE MOJeNel KpUCTATUTMYECKHX
pemiérok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C IPOLECCOM
a7icopOLIMK PAcTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM




MPOTUBOTAa3a; MOJIyueHUe, COOMpaHHe, paclo3HaBaHUE U H3YUYCHHE CBOWCTB
VIJIEKUCIIOTO Ta3a; MPOBEACHUE KAUeCTBEHHBIX pEakuuid Ha KapOoHAT- M
CUJIMKAT-UOHbl M HW3YyYECHHE IIPU3HAKOB HUX NPOTEKAHUS; O3HAKOMIICHHE C
NPOAYKIUEH CUIMKATHOM MPOMBIIIICHHOCTH; PEIIEHUE AKCIEPUMEHTAIbHBIX
3aJa4 1o TeMe «BakHeHe HeMeTaJlIbl ¥ UX COCINHCHHS

MeTtamisl ¥ uxX COCAUHCHUA

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux oanementoB J[.U.
MeneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBsi3b U
METAUINYECKass KPUCTAIMYECKAs pelI€TKa.  DJIEKTPOXUMHYECKUM  psif
HaIpsDKEHUN METaJUIOB

3.2

3.3

dusnuecKkue ¥ XUMHUYECKHE CBOMCTBAa MeTayuioB. OOIIHe criocoObl MOTydeHus
MeTauioB. [ToHATHE O KOPPO3MM METAIIOB, OCHOBHbBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. Crnassl (CTallb, YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHUE B
OBITY M IPOMBILIEHHOCTH

[lenounble MeTayibl: MojnokeHue B lleprognyeckoll cucTteMe XUMHUYECKHX
anemeHtoB [[.M. MenneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJIECHHE B MPHUPOJIE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIBI U
TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHue IIEeTOYHBIX METaIOB M UX
COEMHEHHI

3.4

IIlenmoyHo3eMeNbHBIC  METAJIbl MarHuid W KaJbIUW: TOJIOXKEHHE B
Ilepuonuueckoi cucreme xumuueckux sneMeHToB J[.1. MenaeneeBa; ctpoeHue
UX aTOMOB; HaxoXJAeHue B npupoje. PU3MYEeCKUe U XUMHUYECKUE CBOMCTBA
MarHus W Kaublusl. BaxHeidmme coeauHEHUs KanbIus (OKCHI, THAPOKCHII,
conn). XKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AOMUHMI: TIONIOXKEHUE B llepuoaumyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aToMa; HaxoXaeHue B mpupozae. dusmdeckue u
XUMHYECKHE CBOMCTBA alFOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCHIA
AIFOMUHUS

Kenezo: nmonoxxenue B [lepuoanyeckoit cucteme XuMudeckux snemeHTon [1.11.
MenzeneeBa; CTpoeHHE aTOMa; HaxOoXIeHue B mpupoje. Pusmueckue u
XMMHYECKHe CBoMcTBa jxene3a. Okcuabl, ruapokcuasl U comu xenesa(ll) u
xene3a(lll), ux cocras, cBoicTBa U OJTyYeHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMH METalIOB U CIUIABOB,
X (pu3nUecKkUMH CBOMCTBAMHM; U3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAJIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 0oco0eHHOCTEH
B3aMMOJICHICTBUSL  OKCHJa Kalbllsd W HaTpus C BOAOH  (BO3MOXKHO
WCIOJIb30BaHNE BHUJICOMATEPUAIIOB); WCCIICIOBAHUE CBOWCTB YKECTKOW BOJIBI,
mpolecca TOpPEHHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJb30BaHHE
BHJICOMATEPHAIIOB); TIPU3HAKOB IMPOTCKAHWS KAYSCTBCHHBIX PCAKIIUH HA HOHBI
(Marams, Kanblius, amromunus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJTI0JICHNE W ONHMCAHUE MPOIECCOB OKpAIIMBAHKS TUTAMEHW WOHAMH HATPHS,
Kamuss W Kanblusg ~ (BO3MOXKHO  HCIIOJNIb30BAaHME  BUJIEOMATEPHAIIOB);
uccieIoBaHie aM(OTEPHBIX CBOWCTB THJIPOKCHJA ATIOMHHHS M THIPOKCHIA
[IMHKA; pEICHHEe dKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TeMe «BakHelme MeTaibl U
WX COCMHCHUS

4.1

XUMHS U OKpYKaroIlas cpesia

Hosrie MaTepuajibl 1 TCXHOJIOTHH. BemectBa u MaTepuajibl B MMOBCEIHEBHOM
JKM3HH YeJIOBEKa. XUMHS U 310POBLE. be3omacHoe HCIIOIB30BaHKUE BEIICCTB U




XUMHAYECKHX peakuuii B ObITy. IlepBas moMoIs Mpu XUMHUYECKUX 0XKOTaxX U
OTpaBJICHUSX

OCHOBBI ~ 3KOJIOTMYECKOM  IpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxaromerd cpeast [TIK. Pons XuMuu B pellieHHH SKOJIOTHYECKUX MPOOIIeM.

4.2 o
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yroiib, MPUPOIHBIA Ta3, HedTh),
MPOAYKTHI UX NEPEepPadOTKU, UX POJIb B OBITY M IPOMBIIICHHOCTH

43 XUMHUYECKUH IKCIIEPUMEHT: M3yYeHHE 00pa3lioB MAaTEPUAIOB (CTEKJIO, CIIaBbI

METaJIJIOB, MOJIMMEPHbIE MaTepUaJbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NMpoBepPsIeMOro
TpeOOBaHMS

1

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 yPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/iLHOI
NMPOrpamMMbl OCHOBHOI0 00111ero oopaszoBanusi Ha ocHoBe PI'OC

IIpencrasnenue:

11

O II03HABa€MOCTU SIBJIEHUH MpPUPOAbI, NOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M IPAKTHYECKON
JeSITEIbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;
IIOHUMAaHUE MECTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPHUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKHUX peaKHHﬁ; YMCHHC HCIIOJBb30BAaTh MOACIHN JJIA
00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccHoHaTbHOI AEATEIBHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMHYECKOH HayKH, YTO IIO3BOJHUT OOYYaroIIMMCS paccMaTpHBaTh
XUMHIO Kak cepy cBoeit Oyaymeit mpodeccuoHanbHOMN eI TeTbHOCTH
U clenaTh OCO3HAHHBIM BHIOOP XMMHHU KakK NMPOQMIBHOTO INpeaMeTa
MIPH [IEPEX0/Ie HAa YPOBEHB CPEIAHETO 00IIero oopa3oBaHus

2.1

Brmagenue cucteMoil XHMMHMYECKMX 3HAHUM M yMEHUE NIPUMEHSATH
CUCTEMY XMMHMUYECKUX 3HAHUI, KOTOpask BKIIIOUYAET:

BaXHEHIINE XUMHUYECKHUE TIOHATHS: XHUMHYCCKUU 3JICMCHT, aTOM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE M CJIOYKHOE BEIIECTBO, OJHOPOJHAS U
HEOJJHOPOAHAs CMECh, OTHOCHUTENbHBIE aTOMHasi M MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peaKkuMs, peakUUuM COEOUHEHHUS, PEAKLUHMH PpaA3JIOKEHHS, pEaKLUU
3aMeIlIeHus, peakuy OOMeHa, TEIUIOBOW A(PQEKT peakluu, 5K30- U
DHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBas IO XMUMHYECKOIO
AJIEMEHTa B COEMHEHUH, MacCOBasl JI0JISl U MPOLEHTHAs: KOHLIEHTpalUs
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIN CIIOW aTOMa, aTOMHAas
opburtanb, paadyc aromMa, BAJIEHTHOCTb, CTENEHb OKHUCIIEHHUS,
XUMHYECKAs CBA3b, NIEKTPOOTPULIATENBHOCTD, TIOJISPHAs M HEMOJISIPHAs
KOBaJICHTHAs CBA3b, HOHHaA CBA3b, METaJNIMYECKaA CBA3b,
KpUCTaJUIMYeCKass pemeérka (aroMHas, WOHHAas, MeTaJulndecKas,
MOJ'IeKy.TIf{pHaH), HWOH, KaTUOH, AHWOH, J3JICKTPOJIIUT H HEIJICKTPOJIMT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMAIMs, pEaKUUd HMOHHOro oOMEHa,
OKHCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIC pCaKkumnu, OKHCIIUTEIIb n
BOCCTAHOBUTENb, OKHCJIEHHE W  BOCCTAHOBIIEHHE, AJIEKTPOJIM3,
XUMHUYECKOE paBHOBeCHE, oOpaTuMble M HeoOpaTHMble peakiuH,
CKOpOCTb XMMMUECKOW peakiuu, Karainuszarop, IIJK, xopposus
METAJUIOB, CILIaBbI

2.2

OCHOBOIIOJIArarolie€ 3aKOHbl XHWMHUHU: 3aKOH COXPAaHEHHS MaccChl,
nepuoauueckui 3akoH .M. MengeneeBa, 3aKOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOrajpo




2.3

TEOPUH  XHUMHHU: aTOMHO-MOJIEKYJIIpHas TEOpHsl, TeopUs
AIIEKTPOJINTUYECKON JUCCOLMALINU

3.1

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_[eI\/lIZ

yMEHHE TIPaBHJILHO HCIOIb30BaTh U3yYEHHBIC BEIIECTBA U MAaTEPHAIIBI
(B TOM 4YHCIE MHHEpaJbHBIE YAOOpPEHHS, METaUlbl U CIUIABBI,
HOPOJIYKTHl TepepabOTKH NPHUPOJHBIX HCTOYHUKOB YIJIEBOJIOPOAOB
(yras,, mpupoaHOTO Ta3a, He(pTH) B OBITY, CELCKOM XO3AHCTBE, Ha
NPOU3BOJACTBE W IOHMMAaHWE 3HAYEHUs XXHUPOB, OCIKOB, YIJIEBOIOB
JUIS OpraHW3Ma 4YellOBeKa; YMEHHE MTPOrHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX IPOIIECCOB HA OPraHU3M YEIIOBEKA M OKPY)KAIOIIYIO

IPUPOJIHYIO CPENY

3.2

3.3

3.4

YMEHUE WHTETrPUPOBATH XMMUYECKHE 3HAHUS CO 3HAHUSIMHU JAPYTUX
yueOHBIX MPEIMETOB

HaJIM4Yue OMbITa pabOThl C Pa3IMYHBIMU MCTOUYHHKAMHM WH(OpMAaLUU
0 XUMUU (HayyHass W HaydyHO-TIONYJIApHAs JUTEpaTypa, CIIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTUBHO OLIEHUBATh WH(POPMALMIO O BEIIECTBAX, WX

IMPpCBPAlICHHAX n IMPaKTHYCCKOM IIPpUMCHCHHUU n YMCHHC
HCIIOJIb30BaTh €€ IJIs PCIICHUA y‘IC6HO-HO3HaBaTCJII)HI)IX 3aga4d

7.1

Biianenne ocHOBaMHM MOHSATUHHOIO amnmapata U CUMBOJHAYECKOTO
A3bIKa XUMUU JJI1 COCTaBlieHUS (HOpMyNl HEOPraHMYECKHX BEIIECTB,
YpPaBHEHUH  XUMHYECKHMX  PEAKIMd; OCHOBAMM  XHMHUYECKOU
Homenknarypsl (IUPAC u TpuBHanibHOI)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs 31eMeHTa B [lepuoguueckoit
CUCTEME C YHCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHUX DJIIEMEHTOB (COCTaB M 3apsj sAapa, oOliee Yucio
AIIEKTPOHOB), PACHpPEIECICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOJOB, KIS U KaJIbLUs
[IpeacraBnenne O  NEPUOAMYECKOM  3aBUCMMOCTHM  CBOMCTB
XUMUYECKHUX DJIEMEHTOB (paJiiyCc atoMa, 3JEKTPOOTPUIIATEIHLHOCTH),
MPOCTBIX W CIIOXKHBIX BEIIECTB OT IOJIOKEHUS DJIIEMEHTOB B
[lepuonnueckoid cucremMe (B MajblXx TNEpHOJAX U TJIABHBIX
MOJATPYMIax) U 3JEKTPOHHOTO CTPOEHHUS aTOMa

YMmeHne knaccuuuupoBarh:

XUMHNYECKHUEC DJICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC PCAKIITNHA

YMeHue onpeaerh:

8.1

8.2

8.3
8.4

9.1

BAJICHTHOCTh W CTCIICHb OKHUCJICHUA XUMHUYCCKHUX DJIEMCHTOB, 3apsn
HOHa

BHUJI XHMHMYECKOW CBA3M M THUN KPUCTAUIMYECKOW CTPYKTYphl B
COCIMHEHUAX

XapaKkTep CPEaAbl B BOAHBIX paCTBOPAX BCILICCTB (KI/ICHOT, OCHOBaHHﬁ)
OKHCIIUTCIIb U BOCCTAHOBUTCIb
YMenue XapaKTCPU30BaATh (I)I/ISI/I‘-ICCKI/IC U XUMHYECKHE CBOMCTRA:

MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
KpeMHHM, a3oT, ¢ocdop, cepa, XJIOp, HATPUM, Kaaud, MarHUH,




KaJIbIIUN, aTFOMUHUN, JKEJIe30)

CJIOXKHBIX BEILECTB, B TOM YHCJIE€ HX BOJHBIX pPacTBOPOB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI
metamwioB |-lIA rpynn, amomunus, meau (l), nunka, xenesa (Il u

9.2 1), okcuapl yrinepona (I u 1V), kpemuns (1V), azora u dhochopa (Il
u V), cept (IV u VI), cepuucras, cepHas, azotucras, a3oTHasd,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)
MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B

9.3 3aBHCHMOCTH OT HX COCTaBa M CTPOCHHS, NMPHMCHEHHC BELICCTB B
3aBHCHMOCTH OT UX CBOMCTB, BO3MOXHOCTb IMPOTCKAHHUS XUMHYCCKHX
MIPEBPAIICHUIA B PAa3JIMYHBIX YCIOBHUIX

10 YMeHue coCcTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHEHUS PEAKIIHA, B
TOM YHCJIE:

10.1 peaKkIii HFOHHOTO OOMeHa

10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITUI

103 WUTIOCTPUPYIONINX ~XHUMHYECKAE CBOWCTBA HM3YyYCHHBIX KJIACCOB
(TpyIi) HEOPraHUYECKUX BEUIECTB

10.4 MOJITBEPKIAIOIIMX T€HETUICCKYIO B3aUMOCBSI3b MEXK]Ty HUMH

11 VYMeHre BEIYUCIATH (IIPOBOAUTH PACUYETHI):

111 OTHOCHUTEJIBHYIO MOJICKYJSIPHYFO ¥ MOJSIPHYKO MacChl BEILECTB,
MacCCOBYIO JIOJF0 XMMHYECKOT0 DJIEMEHTA B COSAMHCHHIH

11.2 MacCOBYIO JIOJIIO BEUIECTBA B paCTBOPE,

11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB

114 M0 YpaBHEHHMSIM XUMHUYECKUX PEAKIMid M HAXOJUTh KOJIUYECTBO
BeIeCTBa, 00BEM M MacCy pEareHTOB WIIH ITPOTYKTOB PEAKITUU

12 Bnanenue (3HaHME OCHOB):

OCHOBHBIMH  METOJaMH  HAy4YHOro  To3HaHUA  (HaOroleHue,

121 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) NIPH U3yYEHUH BEIIECTB U
XUMHUYECKHX SIBJICHUW; yMeHUe CchOopMyIHpoBaTh MpodieMy U
MPEJIOKUTH MMYTH €€ PEeIIeHUs

122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
MOCY/I0H M J1a0OpaTOpPHBIM 00OPYIOBAHHEM
MpaBUJIaMy O€30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCEHEBHOW JKU3HH, TIPABUIIAMH TTOBEICHUS B IEISIX COSpPEeKEHUS

193 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
(omacHOCTH) BO3ICHCTBHSI HAa JKHUBBIE OPTAHU3MBI OMPEIACIIEHHBIX
BEIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAILIEHUS UX BPEIHOTO
BO3JICUCTBUSA

13 Hanuuue npakTHYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIEeTYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:

W3YYEeHHE U OMHUcaHue (PU3MUEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

13.1 ¢  (umsuueckuMM M XUMHYECKUMHU  SIBICHHUSIMH;  OIIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKY MTPOTEKAHUS XUMHUECKUX peaKInui

13.2 u3yueHre crnoco0O0B pa3eNeHHs cMecen
MOJIyYeHUE KHCIOpOAa M U3YYEHHE €ro CBOICTB; MOJIy4eHUE

13.3 BOJIOPOJIa U M3YYCHHE €TI0 CBOKMCTB; IMOJYYCHHE YTJIEKHCIIOrO Ta3a W

HU3YUCHHUC €TO CBOfICTB; MOJIYYCHHUEC aMMHAKa U U3YUCHUC CT'O CBOMCTB




13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJied
PAaCTBOPEHHOTO BEIIECTBA
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13.6

13.7

MIPUMEHEHHE WHIUKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) ans ONpeNeTCHHUS XapakTepa Cpelbl B pacTBOpax
KHUCJIOT U IIeJI0Yel

WCCIICZIOBAHUE U  ONHMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBAaHUSIMH, COJIIMHM; IIOJYYEHME HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHWE OJHOTO MeTaula JAPYrMM W3  pacTBOpa  COJIM;
ucclieioBaHue aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H
LIMHKA

pelIeHne YKCIEPUMEHTAIIBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIIMHEHUI; «DNEeKTPOIUTUYECKAS
aycconuanusay;, «BaxkHelnnme HEMETaUIbl W HX COCIUHCHHSY,
«Baxknelnme MeTayibl U UX COSIUHEHUS)

13.8

XUMHYCCKHE  OKCIIEPUMEHTBI,  WUIIOCTPUPYIOIIME  MPH3HAKH
NPOTEKaHHUs PEaKIUii MOHHOTO OOMEHAa; Ka4eCTBCHHBIC PEaKI[MH Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOpax HOHBI: XJIOpHUA-, OPOMHI-,
wonua-, cymbdar-, Qocdar-, kapOboHAT-, CHIUKAT-aHHOHBI,
TUIPOKCU-UOHBI, KATHOHBI aMMOHUS, MAarHUs, KaJIbIHsI, aTFOMUHHS,
kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYMmenue:

141

NPEICTaBIATh PE3yAbTaThl JKCIIEpHUMEHTa B (OpMe BBIBOJIOB,
JI0Ka3aTeabCcTB, TpaUKOB M TaOMUI] W BBIABIATH SMIMPUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXY PEabHO HAOII0JaeMbIMU XUMHUUYECKUMHU
ABJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIMMHI B MaKpO- U MUKPOMHUPE,
O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon
1

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
HepBOHa‘-IaJIBHBIG XUMHNYCCKHUEC ITOHATUA

11

Uucrsle BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

AToMBI U MOJICKYJIBI. Xumuyeckue daeMEHTHl. CHMBOIBI  XUMHYECKUX
JJICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEIICCTBA.

Xumuaeckast (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTeneHb
OKHCJICHHUA

14

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocUTeIbHAs aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIAIpHAass Macca. MaccoBas J0JI1 XUMHUYECKOI'0 3JICMCHTA
B COCOIMHCHUN

1.5

KomnyectBo BemectBa. Moab. MomsipHas Macca. MoJisipHbIii 00BEM Tra3oB.
B3anmMoCBsI3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €AMHULL BEIIECTBA

1.6

dusuyeckue U XUMHUYECKHE SIBICHUS. XHUMHUYECKas pCakuusa nu eé IIPpU3HAKH.
3aKOH COXpaHEeHHsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[lepuonuueckuii 3akoH u [lepuomuyeckas cucTeMa XHMHUYECKHUX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XMMHUYECKHUX 3J1eMeHTOB JI.1.
MenneneeBa. Ilepuons! u rpynnbsl. @U3NYECKUN CMBICI MOPSIAKOBOIO HOMEPA,
HOMEPOB IIEpUOA U IPYIIIBI AIIEMEHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX saep. M3otomnbl. DnexTpoHbl. CTpoeHue
JJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XHMMHYECKHX 3JEMEHTOB
[Tepnoanueckoii cucremst J1.11. Menneneena

2.3

3.1

3.2

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiublus (paguyca aTOMOB, DJEKTPOOTPUIIATEIHLHOCTH,
METAJIMYECKUX W HEMETAJUTMUYECKUX CBOMCTB) © HUX COCJUHEHHHA B
COOTBETCTBUU C TIOJOKEHHEM »J3JieMeHTOB B Ilepuoamdeckoit cucreme u
CTPOECHHEM HX aTOMOB

Crpoenue BelecTBa
Xumuyeckasi cBsizb. KoBaneHTHast (moyiipHass ¥ HEMOJIApHAsi)  CBSI3b.

3J'I€KTpOOTpI/IHaTeJ'II>HOCTB XHUMHUYCCKUX OJICMCHTOB. Honnas CBA3b.
Mertannuyeckas CBI3b

Tumnsr KPpUCTATINIMICCKUX peH_IéTOK (aTOMHa}I, HOHHAasd, MeTaJIJII/I‘{eCKaH),
3aBUCHUMOCTEL CBOMCTB BCIIECTBA OT THIIA KpHCT&J'IJ'IPI‘-ICCKOﬁ pCIHéTKI/I n BUJA
XUMHYECKOM CBSA3U

Baxueiiiine MMPEACTAaBUTCIIN HCOPraHUYCCKUX BCIICCTB. Hemeramnel u ux
COCOAMHCHUS. MeTtamisl 1 uX COCAUMHECHU A

4.1

Knaccugpukaiuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCTUHEHUH: OKCHJIOB
(comeobpa3yrorue: OCHOBHBIE, KHUCIIOTHEIE, am(pOoTepHBIC) u
HecoJieo0pa3yolre; OCHOBAaHUHM (WIENOYM U HEpPacTBOPHUMBbIE OCHOBAHUS);
KUCIOT  (KHCIOpOJCOAepKalMe U  OeCKUCIOpOJIHBbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CpeTHUX U KHCIIBIX)

4.2

Odusnueckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB-HEMETAJLIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

dusnyueckrie W XUMHYECKHE CBOMCTBa IIPOCTBIX BCHICCTB-MCTAJJIOB: JIMTHA,




HATpHsl, Kajaus, MarHusl U KajdblUs, aJIOMUHHS, Kele3a. DIEKTPOXUMHUECKHUI
PS4 HAIPSHKEHUH METaJIIOB

4.4

dusznueckue ¥ XUMHUYECKHE CBOIMCTBAa BOJOPOJHBIX COCJAMHEHHH HEMETAJLIOB:
XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKUE CBOWCTBA OKCUAOB HemeraiwioB: cepel (IV, VI),
asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). IonyueHue
OKCHJIOB HEMETAJLIOB

4.6

4.7

4.8

4.9
4.10

Xumunyeckue cpoiictBa okcuaoB: MetawioB IA-IIA rpymn, uunka, menu(ll) u
xkenesa(ll, 11). [Tomydenne OKCHIOB METAILIIOB

XUMHUYECKHE CBOMCTBA OCHOBaHMI U aM(pOTEPHBIX THAPOKCUAOB (Ha mpUMEpe
TUAPOKCUIOB  QJIIOMUHUA, JKele3a, IuHKa). [lomyuyeHue OCHOBaHMM U
aM(bOTEepHBIX THIPOKCHUJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOJHOM, CEpOBOIOPOAHOM,
CEPHHUCTOM, CEpHOH, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[Tonyyenue kucinot

OO61mue xuMHYECKre CBOMCTBa cpenHux coieil. [lonydenue comneit

[Tonyuenue, coOupaHHMe, pacHO3HABaHHE BOAOPOJA, KHUCIOPOAA, AMMHAKa,
YIJIEKUCIIOro Ta3a B JJabopaTopuu

411
412

[Tonyuyenne amMmMuaka, cepHOM M a30THOM KHMCIOT B IPOMBINUIEHHOCTH. O01mue
CrocoObl NOJYYEHHS METAJUIOB

['eneTnueckas CBA3b MEXKAY KJIACCAMH HEOPTAHUYECKUX COECIMHEHUM
XUMUYECKUE PEAKIIUU

5.1

Krnaccudukanms XuMUYecKuX peaknuid Mo pa3IMyHbIM IMPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAaKLMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1Mo
WU3MEHEHUIO CTEIIEHEW OKHUCIICHNsI XUMUYECKHUX YJIEMEHTOB

5.2

5.3

5.4

TemoBoit 3¢ (heKT XMMHUYECKON peakluy, TEPMOXUMHUYECKHE ypaBHEHUS. DK30-
Y DHJIOTEpPMUYECKHUE peakunu. TepMOXUMUYECKHE YpaBHEHHUS
OKHCIUTENBHOBOCCTAHOBUTENIBHBIE peakIMU. OKHUCIUTENN U BOCCTAHOBHUTEIU.
[Ipoueccel  OkHMcneHUSs W BOCCTAHOBJIEHMS.  OJEKTPOHHBIM  OajlaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHON PEAKLIUU

Teopm{ BHGKTpOHHTHHGCKOﬁ JAUCCOoaIu. KaTI/IOHH, AHUOHBEI. QHGKTpOHI/ITH u
HEBJICKTPOJINTEI. CuibHbBIE U cIa0kIe SJICKTPOJINTEI. Crenenb JUCCoranmn

5.5

Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKaHMs PEaKlMii MOHHOTO OOMEHa,
IIOJIHBIE U COKPALEHHBIE HOHHBIC YDAaBHEHUS PEAaKLUN

X¥MHS ¥ OKpYXkKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeJIOBEKa. be3omacHoe
UCMOJIb30BaHUE BEUIECTB M XUMHMUYECKUX pEakUuil B jaboparopuu U OBITY.
HepBaﬂ IMOMOIIb IMPHU XUMHUYCCKUX O0XKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKPYXKalIIeH cpenbl (KUCIOTHBIE — JOXKIH,
3arps3HEHUE TOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEIOTBPALICHUS
[IpenenbHast nomyctumas koHueHtpanus BemectB (IIJK). Ponp xumuu B
pPELICHUH DHKOJOTMYECKHX MpoOieM. YcCuieHHe MapHUKOBOro »Qdekra,
pa3pylieHre 030HOBOIO CJIOs

6.3

[TIpumenenue cepsl, a3ota, pocdopa, yriepona, KpeMHUS U UX COCTUHEHHUH B
ObITY, MEAWLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siictBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYI'yH, AIOPATIOMUHUN, OpoH3a) B OBITY H




MPOMBILIUIEHHOCTH UX coeluHeHu. [loHsATHEe 0 KOppO3UK METaIOB, OCHOBHBIE
CIocoObI 3alTUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKHU YIJIEBOJIOPOAOB (Yroyib, MNPUPOIHBIA Tra3, HedTh),

64 IPOAYKTHI MX NIepepaboTKu (O€H3UH), MX POJIb B OBITY U HPOMBIIIIJICHHOCTH
[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTMHEHMSX

6.5 yriiepoja (MeTaH, 3TaH, STHJICH, alleTUIICH, YTAaHOJI, TJIUIEPHUH, YKCYCHAs! KUCIIOTA).
[NonsiTne 0 OMONOTHYECKH BaKHBIX BEILIECTBAX: JKUpaX, OCNKaX, YrJIeBOAaX — U UX
POJTH B J)KU3HH YEIIOBEKA

7 Pacuérsr:

7.1 1o popMysiaM XUMHYECKUX COSTUHEHUIN

7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B PACTBOPE

7.3 10 XMMUYECKHM ypaBHEHUSAM




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

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-¢ U3aHNUE,
nepepaboranHoe ['abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
Ax1monepHoe obmectBo «M3narensctBo «lIpocBerienue»

» Xumust: 9-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€¢ U3aHNUE,
nepepaboranHoe ["'abpuensu O.C., OctpoymoB WN.I"., Cnagkor C.A.
Ax1monepHoe obmectBo «M3marensctBo «lIpocBerienue»

METOAUYECKHUE MATEPHUAJIBI JIJISA YYUTEJISA

Xumusi. 8-9 kiaccel. bazoBbiil ypoBeHb. MeToaudeckoe nocoome Kk yaueoOHukam
O. C. l'abpuensna, U. I'. Octpoymona, C. A. CnaakoBa. AKIIMIOHEpHOE
obmectBo «M3natenbeTBO «IIpocBenienmes

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET
https://m.edsoo.



