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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 0011Ier0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparun.

[Iporpamma 1Mo XuMuUM MaéT MPEACTABICHUE O TIIEJIAX, OOIICH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIbHOE MPEeIMETHOE coJiepKaHue,
IpEeIyCMaTpUBAET pACIpEAeNICHHEe €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM U TEeMaM MPOrpaMMbl MO XHMHUH, OMNPEACNSeT KOJIUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouIuMxcsi, OMNpPEAENIeT BO3MOXXHOCTU TMpeaMeTra s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHUSI.

3HaHUWE XUMHUHU CIYKUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DBOJIIOIMU BEIIECTB B MPHUPOJIEC, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUJICHUS U TBOPYECKUX CIOCOOHOCTEM
OOy4JarommMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOUM  JIESITENIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsI1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpaszoBaHue 00yUYarOITUXCS.



JlanHble HampaBlieHHS B OOyYeHMHM XMMHUU OOECHEUMBAIOTCA CIELM(PUKON
colepKaHusi  y4eOHOro  MpeaMeTra, KOTOpPbIM  SABJISETCS  NeAaroruuyecku
aJIanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSITHUI XUMHUU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUHI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XMMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k €€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. O0e 3T CUCTEMBl CTPYKTYPHO OpraHU30BaHbl MO MIPHUHIUITY
MOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TIpPEeACTaBICHUM 00 JICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEM MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpyXKalomuil MUp»,
«buonorus. 5-7 kinacce» u «Pu3nka. 7 KIacc.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHHN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKA W KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX TOJIOKCHUH,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpPUOOIICHUH K HAyYHbIM METOJaM T[IO3HAHUS TIPU M3YYCHUU BEIIECTB U
XUMHUUYECKUX Peakiuii, B HGOPMUPOBAHUM U PA3BUTHHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWHW B Y4YEOHO-IO3HABATEIIbHOW ¥ y4eOHO-MCCIIEeI0BATEIhCKON
NeSATeTbHOCTH, OCBOCHMM TPAaBMJI 0€30MacHOr0 OOpamieHusi ¢ BEHIECTBAMU B
MOBCEIHEBHOM KU3HU.



[Ipu M3yyeHUu XMMUU HAa YPOBHE OCHOBHOT'O OOLIEro 0Opa30BaHUsSI BaXKHOE
3HauYEHHE MPUOOPENH TaKHE 111, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHIO PELICHUM,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrniedeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YJIAOIITUMHUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUIOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUH OOBSICHATH U OLEHUBATh SIBICHUSA
OKpPYXKAIOLEro MHpA, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYCHHBIC NPU H3Y4YCHUU
XMUMHH, TPUMEHATh HUX IpPU PEIIEHUHM NpoOJeM B MOBCEJHEBHOW XU3HU MU
TPYZIOBOU JIEATENBHOCTH;

— ¢opMmHupoBaHHE y OOy4YalOIIMXCA T'YMAHUCTHYECKUX OTHOILEHHU,
NOHMMAaHHS LEHHOCTH XUMHUYECKHX 3HAaHUU JUIs BBIPAOOTKU HKOJIOTUYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHHS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIMTAHUID HA OCHOBE YCBOEHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEWUIIETO
oOyJeHus.

OO1iee YMCIO 4YacoB, OTBEACHHBIX IS HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOT0 0011Iero 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kitacce — 68 vacoB (2
yaca B HeJIeI0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemjecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI W MOJICKYJIbI. XHUMHYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHX
a5eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MossipHast Macca. B3auMocCBsI3b KOJMYECTBA,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKUX COCTMHECHUH.

du3nyeckre U XUMUYECKUE SBIICHUS. XUMUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaAKIUil (COeTUHEHNs, Pa3I0KEeHUs, 3aMEIICHUs, OOMeHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHON MPOBOJIOKH, B3aMMOCHCTBHE MeJla C KHCIOTOM) SBICHHUM, HaOII0eHIE U
ONMKMCAaHKE TMPU3HAKOB MPOTEKAHWS XWMHUYECKHX peakIuil (pas3oXeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHILIAINS, XpoMaTorpadusi, MpoOBEACHNUE OUYNCTKH TTOBAapECHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(IrapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BemecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CrocoObI



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoja B mpupoze. O30H — auioTporiHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT W mpoctoe BemiecTBo. HaxokaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyueckne CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpEIL
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcHoBanus. Knaccudukauuss ocHOBaHM: MENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psnm axktuBHocTm MetaimioB H. H. bekerona.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuiui IKcnepumenm:

Ka4E€CTBEHHOE OIPEECICHUE CONECPKaHUs KUCIOPOJA B BO3AYXE, IMOJIyYEHHE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHHE, pacClO3HABAHUE M U3y4YCHUE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOMIOJACHUE OOpA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECUCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHUEe U3MEHEHHUS OKPACKH MHJIUKATOPOB B PACTBOpPAX KUCIOT U LIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 METajla IPYTMM M3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoanuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMKN XUMHUYECKUX dJeMeHTOB. [loHsiTHe O
IpyNNax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifep. M3otomnbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX  000JI0YeK aTroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS pPAaaAMyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenngeneeB — y4y€HbIi U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToJisipHass M HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHIA LMHKA C PACTBOpPAMHM KHUCJIOT M WIEJNOYEH, INPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHNS).

Mescnpeomemmnbnie ceasu



Peanuzanmss MeXIpeaMETHBIX CBS3€M IIPUM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILIECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KiIaccUu(UKaIMs, NEePUOJUYHOCTb, HAONIO/IECHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJMOAKTUBHOCTB, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid M HX
COCIVHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM JJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BEUIECTB.

Knaccudukanysa XuMUYecKUX peakluii Mo pa3iInyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 CcKOpOCTH XUMHUYECKOM peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecuu. DakTOPBHI,
BIMSIOIIAE HAa CKOPOCTh XHMHUYECKOW PEAaKIMH M IOJOXKEHUE XHMHYECKOTO
PaBHOBECHSI.

OKHUCAUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUM,  AJIEKTPOHHBIM  OasiaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3NEKTPONTUTUIECKON TUCCOUUALIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HWOHHBIE YpaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, MpOLEcca JUCCOLMALMU KHCIOT, IIEJIOYEed H  COJeH
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTa/llaMH, WIeJo4amMu). XJIOPOBOAOPO/I.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHE, NMpUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HA OpraHM3M 4YelOoBeKa. BakHeWnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKALIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYecKre cBoMcTBa. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3MyeckMe U XUMUYECKHe CBoMcTBa (oOlmue Kak
NpEACTaBUTENSl Kjacca KHUCIOT W chneuuduyeckue). XHUMHUYECKHE pPEakiluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKHCIICHUSA. A30T, paclpOCTpaHCHUE B MPHUPO/IEL,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJIy4eHHE, (PU3UYECKUE W XUMHUYCCKUE
cBOMcTBa (0OIIME KaK TMPENCTAaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3Ayxa, MOYBBI M BoaoEéMoB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciaora, pu3ndecKue U XUMUIECKHIE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTCMICHW  OKHUCJICHHUS.  YTJIEpOA,  aJUIOTPOITHBIC
MOAM(UKAIINKA, PACIPOCTPAHCHUE B MpuUpoae, (U3UYECKHE U XUMHUYCCKHEC
cBoiictBa. AncopOius. KpyrosopotT yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KucaoTa U €€ coyu, uX PU3NUeCKue U XMMUYECKUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHICH, dTAHOJI, TJINIIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U X
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnyueckue W XUMHYECKHE CBOMCTBA, TOJYyYCHHE W
npumeHenue. CoenuHeHHs KpeMmMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcusie kpemaus (IV) u kpemuueBoi kucinore. CHUIMKAThI, X WCIOJb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHeline cTpouTenbHble MaTepHalibl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa30B HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa IoJ| JeHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha cylibdat-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpPEHUM, MOTyUCHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUsI, B3AMMOIEMCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), U3yUYCHHE Moesen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBECHUE KAaYECTBEHHBIX peakluii Ha kapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTaibl 1 MX COeTMHEHUS

OO6m1as XxapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepumogmueckon cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJIMYECKass  KpUCTa/UIMUeCKass  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaIpspKeHUN MeTalioB. U3nueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[[lenouynble MeTambl: nonokeHne B [leproanyueckoil cUCTEME XUMUYECKUX
anemeHnToB /. . MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHUE B NIPUPO/IE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbI U



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuuda. Baxseiimve coenuHeHHs Kaiablusi (OKCUJ, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THAPOKCHUAA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTATOB KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BAaHWE BHUAEOMATEPHUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS KeJe3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), menu (11), HaOMrOMEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y THIPOKCHUIA IIMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeiime
METAJIIbI K UX COSTUHCHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HCHHE OKpYKaroIeld cpennl (MpeneibHas JOoMmyCcTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
npobJieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M NMpU W3YYEHHM XUMHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHUSA: HAy4YHBINM (PakT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeTka, CruiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOTIAaeMbIE, TOTUIUBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA NPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS IPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJI¢ OOyYEeHHMs] XUMUU B €AMHCTBE Y4YEOHOU U
BOCITUTATEIHHOU JEATEIHHOCTA B COOTBETCTBUU C TPATUITMOHHBIMU POCCUUCKUMU
COIIMOKYJBTYPHBIMH ¥ JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMU, TPUHSATHIMH B
oOIecTBe MpaBWIaMH M HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLMATIA3AIUHN 00yYarOIIHXCA.

JIn4HOCTHBIE  pPE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOIIUXCS
PYKOBOJICTBOBAThCSl CHCTEMOW TIO3UTHMBHBIX IICHHOCTHBIX OpPHEHTAIMA U
pacIIMpEeHHE OMbITA ISATSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
W HAy4YHOMY HACJICIUI0, TIOHMMAHHS 3HAYEHUS XUMUYECKONW HAyKH B >KU3HU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON WH(pOpMaluei o
NEPEIOBBIX JTOCTIKEHUSX U OTKPBITUAX MHUPOBOM M OTEUSCTBEHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa M OOIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHUS:

MPEACTABIICHUS] O COIMAIBHBIX HOpPMax U TpaBUaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO



MOJIE3HOM,  y4eOHOMCCIEIOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM NEATENbHOCTH MpHU
BBINIOJIHEHUU YYEOHBIX, IO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUN YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TIPOLIECCE€ OTOM Yy4yeOHOW MAEATeTbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOMX TOBApUILEH C MO3UIUH
HPaABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEICTBHUI MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE MPEICTAaBICHUS O BEIIECTBE M XUMHUYECKOW pEaKIvu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBISIONINE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUsI TMPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
MIPUPOJHOM CPENIOW, O POJIM XMMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHUBEI, HAIIPaBJICHHBIC Ha IMOJTYYECHUE HOBBIX 3HAHHM 10
XUMHUHM, HEOOXOIUMBIE JJIsi OOBSICHEHHUS HaOJII0OaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM palOThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3oBaHHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NEATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIICHHOCTH M YPOBHS OOY4YCHUS B
JlabHEHIIEeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHE MOCIEACTBUN U
HEIPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KyPECHHS ),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKMMHU BEIECTBAMH B OBITY U PEATbHOU KU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccrii 1 Tpyaa pa3audHoro poja,
yBaXEHUE K TPYAYy W pe3ynbTaTamM TPYIOBOW NEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHUs TMPEAMETHBIX 3HAHWHW TI0 XWUMHH, OCO3HAHHBIA BBIOOD
WHIUBUTyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHUsI C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCuOHaTBLHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCUOHANBHON CPEJIE;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS



HKOJIOTUYECKH 1€JECO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOUHHUKY
JKW3HU Ha 3eMJI€, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE IEHHOCTH 3J0POBOT0 U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY W TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
IpaBHJI O€30MaCHOTO MOBECHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOKAIOIIMUX 3J0POBBIO U KU3HU JIIOICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUSl IJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell UX pEelIeHUs: MOCPEACTBOM METOJIO0B XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COLMATIbHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUUMbBIE IS
(GbopMUpOBaHHS MHUPOBO33PEHUS OOIIEHAYyYHbIE TMOHATHS (3aKOH, Teopus,
IOPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MPOIEeCcC, FIKCIIEPUMEHT U JAPYTOE.), KOTOPbIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (ITO3HABATENIbHbIE,
KOMMYHHMKAaTHBHbBIC, PETYJIATUBHbBIE), KOTOpbIE OOECleuuBaOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBIICHUIO y4eOHOMU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

YMEHUS HCIOJIb30BATh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS IMPU OCBOEHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBLACNIATH UX XapaKTEpHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
NOHATHUS 111 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIacCU(UKALUKM XMMUYECKUX BEIIECTB M XMMHUYECKHX pEeakluH,
yCTaHaBIMBATh IMPUUYMHHO-CIEACTBEHHbIE CBSI3M MEXKIY OOBEKTaMHM H3Yy4YECHHUS,
CTPOUTH JIOTUYECKHE PACCYk ACHUS (MHAYKTUBHBIE, NEIyKTUBHbBIC, [10 aHAJIOTUN),
JienaTh BBIBOJIbI M 3aKITFOUEHUS;

yMEHUE TMPUMEHSTh B TIpollecCe TNO3HAHUA TOHATHS (NPEAMETHBIE U
METaIpEeAMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUH MOJEIIbHBIE MPEICTaBICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JI€MEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUYECKON peakIuu — MpU PEIIeHUH Y4eOHO-TI03HABATENbHBIX 3371a4, C YYETOM
OTUX MOJEJIBHBIX IMPEICTABICHUI BBIABIATH U XapaKTEpU30BaTh CYIIECTBEHHbBIC
NPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUH,



BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YHAEMbBIX MIPOLIECCAX U SIBICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIIOIb30BaTh MOCTABICHHBIE BOIPOCHl B KAue€CTBE HHCTPYMEHTA
MO3HAHMs, a TaKXKE B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CY>KIECHUM;

NpUOOpPETEeHNE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AIMU W TPOBEJICHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHUE HaOMoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBO/IbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIIEOBAHUS, COCTABIATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH WU HWHTEPHPETUPOBATH HH(OpPMALUIO
pa3IUYHBIX BUJOB U (OPM IMPEACTABICHUS, MOJy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOIyJIIpHAsl JUTEepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLEHUBATh MPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TPUMEHATH Pa3IMYHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX [Jisi BBIMOJIHEHUS
y4€OHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE OIbITA B
o0nacTi  MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENBHO BBIOMPATh ONTUMANBbHYIO (hOpMY IpeAcTaBIeHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu hopmMamu rpaduKu ¥ KX KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOH W
UCCJIEI0BATENCKONW JEATEIbHOCTH MHPOPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIICH IPUPOLHOMU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHSA:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJle Juaiora W (WIH) JIUCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBITTOJHEHMSI MPEJI0KEHHOM 3aauH;

YMEHUS  NPEJICTaBIATh  MOJYYEHHBIE  pe3yJbTaThl  ITO3HABATEJILHOM
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MpPE3eHTALUIO
pEe3yAbTAaTOB BBHIMOJHEHHUS] XUMUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEIbHOM M MCCIIEOBAaTEIbCKOM  JAESATENIBHOCTH  NpPU  PELICHUHU



BO3HMKAIOIIMX TPOoOJIeM Ha OCHOBE Yy4y€Ta OOIIMX HHTEPECOB M COTrJIacCOBAHUS
no3uuuid (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JEHCTBHUI, OINpENCICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNSATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanboee 3p(eKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
IIO3HABATEIBbHBIX 33J1a4, CaMOCTOATENIIBHO COCTABJIATH WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEMCTBHM TIPU BBINOJHEHUM 33JaHAA C YYETOM
NOJIyYEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOI'O pe3yjIbTara 3asBICHHOM LA, YMEHHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUHN 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX peE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
COJIEp’KaHusl, YCTaHOBJIEHHOTO JaHHOW (QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHUSI U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHOM o0nactu  «XUMHS», BUIBI
JNEATEIBHOCTH IO  IOJYYEHMIO HOBOI'O  3HAHWs, €ro  HWHTEpPIpPETALNH,
IpeoOpa30BaHUIO U NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYALIMSIX.

K koHiy oOyuenus B 8 kiacce npeaMeTHbIe pe3ysIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX IOHATHW: aTOM, MOJIEKYJA,
XUMHYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEHIECTBO, CMECH
(omHOpOJHAS ¥ HEOJHOPOAHAsI), BAJICHTHOCTb, OTHOCUTEINIbHASL aTOMHASI U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUUECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHUCJICHHS, XUMHUYECKasl pPEeaKius, KilacCu(UKaAIUs peakluii: peakiuu
COCIVHEHUS, PEaKLUU pPa3JIOKEHUS, DPEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, K30~ ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEIII0BON A((EKT peakinu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOUTallb, pPaaUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSpPHAs KOBAJIECHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KATMOH, aHWUOH, PACTBOpP, MAacCOBas I0Js BEIECTBA
(TpolLieHTHAs! KOHILIEHTPAIs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHITUH H
MIPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHUI;

e HCIMOJb30BAaTh XHWMUYECKYIO CHUMBOJMKY JUIsI COCTaBji€HHS (Hopmys
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;



ONpEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCIIEHUS  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOH CBs3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBatek cmbica Ilepuommueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHHMS MacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

ONKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoii
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucremMa xumuueckux osaementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij siapa, o0lee Yucio IEKTPOHOB
U pacrpeesieHUue uX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUMN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH  OTHOCUTEJIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJieMEeHTa 1o ¢dopmyre
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MIPUMEHSIThL OCHOBHBIC OIEpAlMM MBICIUTEIBHON AEATEIHPHOCTH — aHAJU3
U CHUHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMaTH3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB MU XUMHUYECKUX PpEaKIHil, €eCTeCTBEHHO-HAY4YHbIE€ METObI
NO3HAHUA — HAONIOJICHUE, U3MEpPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

clenoBaTh ~ IpaBWJIaM  [OJb30BaHUA  XMMHYECKOM  NOCYIOH U
7abopaTopHBIM  000pYJIOBaHWEM, a TaKXKe TMpaBUjaM OOpaImIeHus C



BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHMSIMH IO BBITIOJHEHUIO
7a00paTOPHBIX XHMHUYECKUX OIBITOB TI0 TOJYyYEHHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BEMIECTB (BOJAOPOJa ¥ KHCIOPOJAa), TPUTOTOBICHUIO
pPacTBOPOB C ONMPEAECIEHHON MacCOBOM JO0JIEM PACTBOPEHHOTO BENIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MIOMOIIBI0 MHAUKATOPOB
(;makMmyc, dheHondTarenH, METUIOPAHXK U JPYTHe).

K xoHI1y 00yueHus B 9 Kjacce npeIMETHBIE PE3YIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pPACKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHU: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHHUOH, IIPOCTOE BEIIECTBO,
CJI0’KHOE BELIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHCIICHUSI, XUMUYECKasi peaKivsi, XUMUYecKasi CBsI3b, TEIUIOBOM 3(PDEKT
peakiuy, MOJib, MOJSIPHBIM ~ 00BEM,  PacTBOp,  DBJICKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALMS, PEAKIUU HOHHOIO
oOMeHa, KaTalu3aTop, XHWMHYECKOE paBHOBecHe, oOOpaTUMble W
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCJIUTENb,  BOCCTAHOBUTENb,  OKHCIEHWE W  BOCCTAaHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJJIMYECKas), KpPUCTAINIMYECKass pelmeTka, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTb XHMMHWYECKOM pEaKUHWH, NPEAEIbHO JOIYyCTUMAas
koHueHTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TMOHATHU U
MPUMEHSITH 3TU TTOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJICHHUS (HOpMYyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy COEIWHEHUN 1o ¢GopmyaM, BHUA XHUMHUYECKON
CBs3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpeabl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuogndeckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUCHIBATH W XapaKTePU30BaTh
Tabnuunyio Gopmy Ilepuoanueckoil cUCTEMbl XUMHUYECKHX 3JI€MEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «mnodouyHas
noarpynna (b-rpynna)», manbie ¥ OojdblIME MEPUOAbI, COOTHOCUTh
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECKON TadmuIEe, ¢



YHCIOBBIMA  XapaKTEPUCTUKAMU  CTPOCHHS  aTOMOB  XUMHYECKHX
DJIEMEHTOB (COCTaB W 3apsii sapa, oOOIee YHCIO JJIEKTPOHOB H
pacmpeneieHne WX M0 DJEKTPOHHBIM  CJIOSIM), OOBSCHATH 0oOIIHe
3aKOHOMEPHOCTH B M3MCHECHHM CBOWCTB JJIEMEHTOB M MX COCIWHCHUN B
npeaesiax MaJIbIX MEPUOIOB U TJIABHBIX MOJATPYIIT C YIETOM CTPOCHUS UX
aTOMOB;

KJIACCUPUITMPOBATh XMMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKHE peaknuu (10 YMUCIy W COCTaBy YYaCTBYIOIIUX B PEaKIUN
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 W3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenudUueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX U CJOXHBIX BEIIECTB, MOJITBEpPXKAasi OIKUCAHUE
IpUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHWW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS JJICKTPOJUTHUYECKON JHUCCOIMAIMU  KHUCIIOT,
HIEJIOYEH U COJICH, MOJTHBIE ¥ COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEK/Ty BEIIECTBAMH PA3TMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCa ITHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWSI,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyIe
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

cOOJII01aTh rpaBuia MOJIL30BaHUS XUMHUYECKOHN 19%1(0)71 U
7abopaTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEI[ECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUI0O U COOMPAHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEaKIMH, IOATBEP)KIAIOIINE  KAYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
uonua-, kapbonat-, Qocdar-, cunmkar-, cynbdar-, THIPOKCHI-HUOHBI,
KaTHOHBl AMMOHHUSI U MOHBI M3YYECHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpaxX HEOPTaHMUECKUX BEIIECTB;

PUMEHSATH OCHOBHBIE OTEPAIMN MBICTUTEILHOW NEATEeIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEMATHU3AINIO, BBISIBICHUEC



MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — i1 M3YyYEHHUS CBOMCTB BEIIECTB U
XUMHUYECKUX pEakKIMii, eCTeCTBEHHO-HAy4YHbIE METOJbI IIO3HAHUS —
HaOJII0JICHHE, U3MEPEHHEe, MOJICTMPOBAHUE, DKCIIEPUMEHT (pealbHbI U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcHugax https://m.eds00.ru/7f41837¢c
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

' U COMAX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHMAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmunoreka IIOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHU4YECKas CBA3b. BuGmorexa LOK
32 OkHCIMTENEO- 8 2 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIBHBIE PEAKIIUU
Bu6mmoteka [JOK
Hroro mo paszery 15 https://m.edsoi_.[ru/7f41837c
PesepsHoe Bpems 3 buomorexa LIOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
I[TPOT'PAMME
9 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No /11 HaunmeHnoBaHMe pa3ie/ioB U TeM Komrpoapmste  Tpaxruseckue (uudpossbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKIIuu
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 bubmuoreka [IOK
OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubmmnoreka [HOK
peakuuin https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS JUCCOIALIHS. 8 1 1 bubnuotexa [JOK
XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 2. HeMeTaJIbI M UX COCAUHEHUSA

51 OO0m1as XxapakTepruCcTUKa XUMHYECKUX 4 bubnmnoreka HOK
' snementoB VIIA-rpymisl. [anoress: https://m.edsoo.ru/7f41a636
OO01mas XxapakKTepUCTHKA XUMUYSCKUX
2.2 sneMedToB VIA-rpymnnel. Cepa u eé 6 Bubmorexa HOK
' PYIIBL- 2-€p https://m.edsoo.ru/7f41a636
COeIHEHUS
OO01m1ast XxapaKTepPUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A30T, pochop u ux 7 bubmmorexa [JOK
' PYHITH ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
O01asg xapakTeprUCTUKa XUMHUYECKIX
2.4 3H€§€HTO]§) IVA? el. YIIIepoa u 8 Bubmiorexa IOK
' . TPYHIIBL. poa https://m.eds00.ru/7f41a636
KPEMHUH U UX COCAMHCHUS
Htoro no pazneny 25
Pa3znen 3. MeTaJliibl H HX COeAMHEHUA
bu6nunorexa LIOK
3.1 00 i 4
HIHE CBONCTBA METaIIon https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 aXKHEHUIIe MeTaJUIbl U UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nes 4. Xumus n okpy:kapomasi cpeaa
4.1 BemecTBa 1 MaTepuaisl B >KU3HU 4EJIOBEKA 3 bubmiorexa LIOK
' m P https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3
PesepBHOE BpeMs 3 bubmorexa HOK

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



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

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
INOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne uudposbie
Tema ypoka Kontpoabusie IIpakTnueckue
n/n Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
[Ipeamer xumun. Poib Xumuu B KU3HA 1 bubnnorexa [HOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d227e
I1 6ota Ne 1 «IT 0
pakTUdeckas pa OTa" o 1 «[IpaBumna paboOThI Bu6miorexa IOK
B J1a0oparopuu U NpuéMbl 0OpaIeHus ¢ 1 https://m.edsoo.ru/ff0d23dc
7a00paTOPHEIM 00OPYIOBAHUEM» T '
YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2 «P
paKTVI/IquKa;I paboTta «Paznenenue ) Bu6morexa [JOK
cMmeceil (Ha mpuMepe OYUCTKH MMOBAPEHHOMN 1 httos://m.edsoo.ru/ff0d28c8
COJIN)» /. :
ATOMBI U MOJICKYJIBI 1 bubmorexa LHOK
Y https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bu6mmoreka [IOK

XHUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8



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

bubmuorexa [JOK

8 IT
POCTRIE 1 CHOXHRBIC BEMecTRa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmmorexa [TOK
YIPPHOS y3 https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckas popmyia. BaqeHTHOCTh aTOMOB bubmorexa LHOK
pMyza. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX 3JIEMEHTOB
OTHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11
OTtHocuTeNnbHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XUMUYECKOTO 3JIEMEHTA B bubnnoreka [JOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mousib. Mousipaast bubmuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmorexka [IOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycioBUs MPOTEKAHUS bubnuorexa [IOK
15 .
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koan4uecTBa, Macchl BEIIECTBA MO bu6mmorexa [IOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edso0.ru/ff0d5708
Krnaccudukanus XuMHYECKAX peaKIni
18 (coe I/IHq::HI/H[H a3JI0KECHUS 3a1\IZe elin/m Bubmmorexa LIOK
A P ’ - ’ https://m.edsoo.ru/ffod3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [JOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 Kontponsnas padora Nel mo teme «Bermecta bubnuorexa [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

U XUMHUYCCKUC PCAKIIUN)

https://m.edsoo.ru/ff0d4290

BOSIIYX — cMech ra3oB. CocTaB BO3ayXa.

21 Kucnopom — 3yieMeHT ¥ MPOCTOE BEIIECTBO bubmmorexa [TOK
poA P - ' https://m.edsoo.ru/ff0d448e
O30H
du3nyYecKre 1 XMMHUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCIICHUS, TOPEHUE) bubmorexa LHOK
POAA 1peaitl > TP ' https://m.edsoo.ru/ff0d4614
[TonsTue 06 okcuagax
CriocoOsl MosTy4eHus KUCI0poia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa LHOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TemmoBoii 3¢ (HeKT XUMUIECKON peaKIuH,
24 MOHATHE O TEPMOXUMHUYIECKOM yPaBHCHUHU bubmorexa LHOK
P P : https://m.eds00.ru/ff0d4790
9K30- ¥ SHJO0TEPMHUUECKHUX PEaKIIMIX
Tormnueo (HedTh, Yroib U METaH).
25 3ar $I3H€I§I/Ie(1];03 . a, CIIOCOOBI Zro bubmmorexa [JOK
P YR, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «[Tony4yenue u coOupanue KHCIOpoa bubmmorexa [JOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Boxopon — s51eMeHT U IIpOCTOEe BELECTBO. bubnnoreka [JOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo0.ru/ff0d4ddo
29 [TonsiTHE O KMCTOTAX U COJAX bubmmorexa [JOK
https://m.edso0.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4ddo
31 IIpakTuyeckas pabora Ne 4 o Teme bubnuorexa [IOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

«[lonmy4yenne u coOupanue BOJAOPOA,
U3Y4YCHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

bubmuoreka [JOK
2 M i é . A
3 OJISIpHBINA 00BEM Ta30B. 3akoH ABOTaapO https://m.edsoo.ru/ffod542e
Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA
33 rasa I10 €ro U3BECTHOMY KOJIHNYECTB bubmorexa LOK
. Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIN 00BEMY
Brruucnenus o00EMOB ra30B 10 YpaBHEHUIO
34 €aKIMH Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LIOK
peakd . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH T'a30B
35 du3nyeckre 1 XUMHYECKHE CBOMCTBA BOJEI bubmorexa LIOK
a https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
i. I1
36 CocraB ocHoBanwii. [ToHsiTHe 00 MHIMKATOpPAX httos://m.edsoo.ru/ffod59e2
Bona kak pacrBoputens. Hacwimenasie u
37 Helfacm epHHBIG paCTBo bl MaICI::OBaﬂ oJIst bubmorexa LOK
= PactBOpBL a https://m.eds00.ru/ff0d5b40
BEIIECTBA B pacCTBOPE
IIpakTnueckas padora Ne 5 mo Teme
38 «I?I I/IFOTOBJ‘ICHE@ aCTBOPOB C ONpeIeIEHHON bubmorexa LOK
p . N p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JICH pacCTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KjIacCupUKaIus, bu6mmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyeHnue u XMMHUECKHE CBOMCTBA
41 KchyhoHLIX OCHOBHBIX U aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIIOB
42 OcHoBaHus: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnnoreka [HOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue u XuMHU4YecKue CBOMCTBA KUCIOT bubmiorexa LIOK
yi https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnuorexa [JOK
MOJIyYEHUs, XUMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
48 I'enernueckas cBsA3b MEKY Kilaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 006006 i
ODIICHHE 1 CHCTEMATH3AA SHAHIH https://m.edsoo.ru/00ad9ch2
50 KontponbHas padora Ne3 o treme "OCHOBHBIE bubnuoreka [IOK
KJIaCChl HEOPTraHUYECKUX COCTMHEHM" https://m.edsoo.ru/00ad9ela
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XUMHUYECKUX 3neMeHTOB. [lonaTue o rpynnax bubnuorexa LIOK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Iepnonnueckuit 3akoH u Ilepnonnueckas
52 cucTeMa XuMU4YecKkux annemeHToB /1. U bubmmorexa [TOK
o https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuonapl, rpymIIbL, 10, TIBI bubmmorexa [JOK
PHOBL, TPYHIEL HOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COoCTaB aTOMHBIX sIJIED. bubmuorexa [JOK
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30TONEI

https://m.edsoo.ru/00ada342

CTpOCHI/Ie SJICKTPOHHBIX 000JI0YEK aTOMOB

bu6mmoreka [IOK
I1 % ..
55 snemeHToB llepuoanyeckoit cucrtemsr /| https://m.edsoo.ru/00adashe
Menpeneena
XapakTeprucTHKa XUMHYECKOTO 3JIEMEHTA TI0
. bu6mmoreka [IOK
56 ero nmoyioxkeHuto B [leproaudeckoit cucteme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa ajis
57 a3BUTHS HAayKu U npaktuku. 1. 1 bubmorexa [JOK
P Ve . P . T https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, e1aror U rpaK 1aHuH
PesepBusblil ypok. O000IMIEHNE 1
58 CI/ICTIe)MaTmZp us 3HaHuk / Beepoccuniickas bubnmorexa LHOK
1t P https://m.edsoo.ru/00adb33c
poBepoyHas padbora
KonTponbnas padota Ne4 no teme «CtpoeHue
59 aroma. XuMu4deckas cBa3b» / Becepoccuiickas bubmorexa [IOK
’ p https://m.edsoo.ru/00adb486
IpoBepoyHas pabora
60 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK
XHMHUYECKHUX DJII€MEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 )51
OHHAM XHMHIHECKA CBASH https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsapHas XUMHUYECKas CBI3b bubmorexa [IOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenmosipHas XUMUYECKas CBA3b bubmnorexa [IOK
p https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 C
TCHCHb OKUCTICHIA https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
65 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH

https://m.edsoo.ru/00adb076
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66 OKHCIUTEIN U BOCCTAHOBUTEIN 1 bubmorexa [IOK
https://m.edsoo.ru/00adb076
PesepsHbIil ypok. O000IIEHHE U
67 CHCTI;MaTHBZp nst 3HaHPII>'IHl o teme «CTpoeHne 1 bubmorexa [IOK
I p https://m.edsoo.ru/00ad9ch2
aroMa. XHMHUYECKas CBI3b)
68 PezepBublit ypok. O6o01eHue u 1 bubmumoreka [IOK
CHCTeMaTHu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 4
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne nudpoBbie
Tema ypoka KonTpoabubie IlpakTnueckue p
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
ITepuonuueckuii 3axkoH. [lepunoamueckas
1 CI/I(IE?TCMI;. XUMHYECKUX BHCMEHT(I)[B A" 1 bubmorexa HOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XHMHYECKHUX 3JIEMEHTOB MEPBEIX TPEX 1 bubmorexa HOK
p p https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Krnaccudukanusa u HoMeHKIaTypa 1 bubmmnoreka HOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMUYeCKOM CBS3U U THITHI 1 bubmuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
5 KontponsHast padora Nel mo reme 1 1
«[ToBTOpEHUe u yrmyOiaeHue 3HAaHHA
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OCHOBHBIX pa3aciioB KypcCa 8 Kacca»

Kiaccudukanms XuMruaecKux peakiyi mo

bu6nmorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a/1a49»

6
pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHUYECKOUN peaKIuu.

7 ITousiTHE 0 TOMOT€HHBIX U TETEPOTr€HHBIX bubmorexa HOK

p https://m.edsoo.ru/00adbe9a
peaKusIx
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

3 @akTophl, BIUAIOIINE HA CKOPOCTh bubmmoreka [JOK
XMMHYECKON PeaKIuu 1 MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bubnunoreka LIOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 37IEKTPOIUTUYECKON JUCCOIHALTIH. bu6nmorexa LIOK
CunpHbIe U clladble AJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HonHbIe ypaBHEHUS peaKUil Bubmiorexa OK

yp p https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KMCIOT U OCHOBAaHUM
12 B CBETE MPEICTABICHUNA 00 bubnnorexa [JOK
p N https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOLMAIIIN
XHUMHUYECKHE CBOMCTBA COJIel B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOITUTHUYECKON bubnmorexa IOK
p P https://m.edsoo.ru/00add8b2
IUCCOLINAINT
14 ITonsatue o ruApOINU3E CONEH bubnmorexa IOK
P https://m.edsoo.ru/00add9d4
but6mmoreka [IOK

15 O000111eHIE U CUCTEMATH3aIUs 3HAHUI

B H https://m.edsoo.ru/00addd12

16 IIpakTuyeckas padora Ne 1. «Pemenune bu6muoreka [JOK

https://m.edsoo.ru/00addbfa
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KonrtponsHas padora Ne2 o reme

17 «IIEKTPOIUTHYICCKAS TUCCOIUAIIHS bubmorexa OK
p a HHATH. https://m.edsoo.ru/00addec0
XHWMHYECKHE PEAKIIUU B PACTBOPAX)»

18 OO01mmas xapakTepuCTHKA TaJIOTCHOB. bubnmnoreka HOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopon. ConsiHasi KUCIIOTa,

19 XHMHYECKHE CBOMCTBA, ITOJyICHUE bubmmorexa [IOK

’ v ’ https://m.edso0.ru/00ade104
MIPUMCHECHUE
[IpakTuueckas padora Ne 2 o Teme
20 «[TomyuyeHne COISTHOM KHCIIOTHI, U3YYCHUE €€ bubmorexa HOK
N yi - 1Y https://m.edsoo.ru/00ade348
CBOWCTB»
Berurcnenus mo ypaBHEHUSIM XHMHYECKUAX

21 €aKIUi, eClI OJUH 13 PEarcHTOB JaH B bubmorexa OK
p ’ P https://m.edsoo.ru/00ade488
HU30BITKE

99 OO6mas xapakrepucTtuka 31eMeHToB VIA- bubnnorexa [JOK
TPYIITIBI https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOAU(UKAITUN CEPHI.

23 Haxonci[eHHe CEPEI I/I(I;é coenHHelljmﬁ B bubnnorexa [JOK

p ; https://m.edsoo.ru/00ade64a
pHUpoie. XUMUYECKHE CBOHCTBA CEPBI
CepoBonopo, ctpoeHue, pu3nueckue u bubnuoreka [IOK

24 o
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

o5 Oxcunpl cepbl. CepHasi KHCIIOTa, (U3HUECKUE bubmuoreka [IOK
Y XMMHYECKHE CBOMCTBA, MPUMEHECHHE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaKIINH, JIeKAIINE B OCHOBE

26 MIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs bubmuoreka [JOK
CEPHOU KUCJIOThI. XUMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPhI

27 Brruncinenne MaccoBoM 40 BBEIXO/a bu6nunorexa LIOK
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IIPOJYKTa peakuu

https://m.edsoo.ru/00adec8a

OO6m1as XxapakTeprucTHUKa 3JIeMEeHTOB V A-

bu6nmmoreka [IOK

28 rpynmsl. A30T, pacpoCTpaHEHUE B IPUPOEL,

Pyl pactipoctp . pHpo https://m.edsoo.ru/00adeea6
(du3nUecKre U XUMUYIECKUE CBOKCTBA

29 AMMUak, ero Gpu3NYeCcKue 1 XuMUYECKHe bubmmoreka [JOK
CBOMCTBA, OJIy4YCHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuyeckas padora Ne 3 o Teme

30 «ITonmyyenne amMmmuaKa, U3y4eHHE €TO bubmorexa OK

" ks https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ (PU3NIecKue u bubnnorexa [JOK
XUMHUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB M COJICH aMMOHHS

39 B KaueCTBE MUHEPATbHBIX YAOOPEHUH. bubmuoreka [{OK
XHMMHMUYECKOE 3arpsA3HEHUE OKPYXKaIOIEen https://m.edsoo.ru/00adf518
CpeIbl COSTMHEHUSIMU a30Ta
dochop. Oxeun dhocdopa (V) u pochopnas

33 KHCIOTa, (PU3MUECKHE U XUMUYECKUE bubmorexa HOK

L https://m.edso00.ru/00adf68a
CBOICTBa, MOJIy4YeHHE
Hcnons3oBanue GpocdaToB B KAYSCTBE
34 MHUHEPAITbHBIX (1())6 (ZHHP'I 3arpsi3HeHHe bubmorexa LOK
PEIBHBIY YAODP 24P https://m.eds00.ru/00adfc20
NIPUPOJHOM cpenbl hocdaTramu
Yraepon, pacipocTpaHEHHE B TPUPOJIE, bubmuoreka [IOK

35 .

(bu3MYecKre U XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusndeckue u

36 XAMUYECKHE CBOMCTBA. DKOJIOTHUSCKUE bubnunorexa LIOK
po0JIeMBbI, CBSI3aHHBIC C OKCHJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(V)

37 VronpHas KUCIoTa U €€ COln bu6nunorexa LIOK
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[TpakTuyeckas padora Ne 4 o Teme

https://m.edsoo0.ru/00ae006¢c

38 "[TonmyueHue yrieKkucioro raza bubmorexa LIOK
ya yr ) \ https://m.edsoo.ru/00ae027e
KadectBeHHas peakiys Ha kKapOOHAT-HOH

39 [lepBoHauyaIbHBIE TOHATHUS 00 OPraHUYECKUX bubnuoreka [JOK
BEIIECTBAX KaK O COEAMHEHUSAX YIIIEpo1a https://m.edsoo.ru/00ae054e

40 Kpemunii 1 ero coequHeHNs bubnnorexa LHOK

p s https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue
41 SKCIEPUMEHTAIBHBIX 3a4a4 II0 TEME bubmorexa LOK
P . A https://m.edsoo.ru/00ae0bf2
«BajkHelnIe HeMeTauibl 1 UX COETUHEHUS)Y

42 KonTponbnas padota Ne3 mo teme bubnnorexa [JOK
«Baxueiinme HeMeTaUIbl U UX COEIUHEHUS) https://m.edsoo.ru/00ae0e18
OO01mmas XxapakTepruCTHKa XUMUIESCKUX

43 DJIEMEHTOB — METAJLIOB. MeTainueckas bubnunorexa LIOK
CBA3b U METAJUINYECKAsk KPUCTAILINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3NYeCKUe CBOMCTBA METAJIIIOB
XnMHYecKre CBOMCTBA METAIJIOB.

44 ONEeKTPOXUMHUYECKHUH psiA HaNPSKEHUH bubnmorexa IOK

P p p https://m.edsoo.ru/00ae1156
METaJJIOB
OO6mme crmocoOb! MOTYyYEHUsI METAJIIOB.

45 CruiaBbl. BeruuciieHust o ypaBHEHUSIM bubmuoreka [IOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEeareHTOB COJEPIKHUT MPUMECH

46 ITousiTre 0 KOPPO3UU METAIIOB bubmmorexa TIOK

PP https://m.edsoo.ru/00ae1278
bubmunoreka IHOK

47 Illenoynbie METAIBI I

https://m.edsoo.ru/00ael14b2
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bubnunoreka LIOK

48 OKCHUIBI U TUAPOKCUILI HATPUS U KAJIUS
a AP A p https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNbHBIE METAJLIbI — KAJIBIUN 1 bubnunorexa LIOK
Maraui https://m.edsoo.ru/00ael5e8
. Bubmunorexa IIOK
50 Baxueiinine coequHeHns KajJblUg nbnmorexa I
https://m.edsoo.ru/00ael5e8
51 O0001enre 1 CUCTEMATH3AMS SHAHUH
bu6nmoreka [IOK
52 JKéctrocTh BO CcHocoObI €€ ycTpaHe
TROCTE BOART €I bl €€ yeTpatienis https://m.edsoo.ru/00ae1886
53 [IpakTuueckas padbora Ne 6 o Teme bubnuoreka [IOK
"YKécTtkocTh BOJIBI M METOIBI €€ yCTpaHeHUS " https://m.edsoo.ru/00aelae8
bubmuoreka [{OK
54 Ao I
MHHHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnmorexa LIOK
56 Kemeso
https://m.edso0.ru/00ae1d86
57 Oxcunsl, TUIPOKCH B U conu xkene3a (1) u bubmmoteka IIOK
xeresa (1) https://m.edso0.ru/00ae35e6
58 O0001IeHE U CHCTEMATH3AIMs SHAHUH
ITpakTryeckas pabora Ne 7. Pemenue Bu6 OK
59 AKCIIEPUMEHTANBHBIX 3a7a4 0 TeMe htlfpsj?/y/lr?f:(;(se:)(])lru 100a63de8
«Baxxnelnme MeTajuIbl U UX COSIUHEHUS o '
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
peaxiuii, ey OJJUH U3 PEareHTOB JIaH B
b K
60 M30BITKE WU COAEPIKUT IPUMECH. nomorexa O

Beruncnenus MaccoBOi 10U BbIXOJA
MPOIYKTA PEAKIINHU

https://m.edso0.ru/00ae1750
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61 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
62 Kontponbnas padota Ne4 o teme 1
«Baxuelnime MeTaibl U UX COCIUHEHUSY
63 BemectBa u Marepuansl B NOBCEIHEBHOM 1 bubmmoreka [JOK
YKU3HH YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arps3HEHUE OKPY>KaIOIIeH 1 bubmmoreka [JOK
Cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xuMuu B pelieHUH 3KOJIOTUUECKUX 1 bubnnorexa [JOK
npoOiem https://m.eds00.ru/00ae4270
66 PesepBHbIit ypok. O6o6iueHI/Ie u 1 Bbu6moteka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001meHue u 1 bubnuoreka [IOK
CUCTEMaTU3alusl 3HAHUU https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHUE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cbh?
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOT'PAMMBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1

11

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHH D3JIEMEHT, IMPOCTOE BELIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0JS XUMHUYECKOIrO
AJIEMEHTa B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KiJaccu(uKalus — peaklMid:  peakUuH  COEAMHEHHs,  PeaKkLuu
pa3joXKeHUsl, peaklUuu 3aMelIeHUs, peakluu OoOMeHa, 13K30- |
HHJIOTEPMHUUYECKHE DPEaKLnHu, TeIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIS BEIIeCcTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

13

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHH H
MMPUMCHSATDH OTU IMMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/II\/’I

HCIOJIB30BATh XUMHYCCKYIO CHUMBOJIMKY JIA COCTaBJICHUSA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHLIX

COETUHEHUIX

1.6

KJIaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEII0BOMY 3 dekry)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIIAPHYIO U MOJIIPHYIHO MacCChbl

BE€IICCTB

1.8

BBIUMCIISTH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEeMEHTa Mo (Gopmyie




COCIUHECHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAHME,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY

2.1

2.2

2.3

2.4

2.5

2.6

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHMMHWYCCKUX MMOHSTHH: OKCH I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

ONpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJIaccy

coenuHeHul no popmMynam
KJIacCU(UIIUPOBATH HEOPTAaHUYECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEpXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHWYCCKUX peaKI_[I/Iﬁ

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNpPEAEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 10
pacro3HaBaHUIO PAacTBOPOB IIeJoYed M KUCIOT C TOMOIIBIO

MH/IUKATOPOB (JIakMyc, (GeHOIPTATCHH, METUIIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACUETHI IO YPAaBHEHHUIO XUMUYECKON pEeaKINu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckass cucrema
xumuyeckux osnemeHtoB JI. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIEC PEAKIIUN)

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHH: SApO aToma,
QJIEKTPOHHBIA CJIOKW aToma, aTOMHas OpOWTamb, paguyc aroma,
XMMHYECKAsl CBA3b, IOJISIPHAS W HEMOJSpHas KOBAJECHTHAs CBSA3b,

ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,




CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUC 3JICMCHTHI

3.3

3.4

ONHKCHIBATh M XapaKTepHu30BaTh TaOnuuHyto ¢opmy llepuommaeckoit
CHUCTEMBbl XMMHYECKHMX 3JIEMEHTOB: pa3iuyaTh IOHATUS «TJIaBHAs
noarpynna (Arpymnma)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPUOabI

packpsiBaTh cMmbica [lepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT uXx mnonoxenus B llepuoanueckoit

CHCTEMCEC

3.5

3.6

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIle
«[lepuonuyeckass  cuctema  XuUMHYeckux  asnementoB  [I.U.
MenpeneeBa» € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (cocTaB M 3apsia  sjapa, oOlee 4YHcio

QJICKTPOHOB U PACIIPCACICHUC UX 10 3JICKTPOHHBIM CJ'IOSIM)

OIIPCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI:>IX

COETUHEHUIX

3.7

ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJEHTHAss M WOHHAas) B

HEOPTaHUYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMUYECKask PEAKIUsD)

11

PaCKpeIBaTb CMBICII OCHOBHBIX XHMHUUYCCKHUX HOHATHH: pacTBoOp,
AIIEKTPOJIUTHI, HEIJICKTPOIUTHI, DIICKTPOIUTHYECKAs AHCCOIHAIIMS,
peaKkIuu MOHHOTO OOMEHa, KaTaju3aTop, XHMMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCITUTEIIbHOBOCCTAHOBHUTEIBHBIC peakiuy, OKHCITUTEITb,
BOCCTaHOBUTCIIb, OKHCJICHUC )41 BOCCTaHOBJICHUC, aAJUI0TpOoIud,
am(doTepHOCTh, XUMHYECKass CBs3b  (KOBaJeHTHas, HOHHAas,
METaJITN4ecKasi), KPUCTAJUTMUECKas pemETKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKiuu




1.2

1.3

14

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYECKUX IOHATUH H
IPUMEHSTh 3T OHATHUSA NPU ONMCAHUY BELIECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTUYECKON IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLHUH
MOHHOr0 0OMeHa

pacCKpeiBaTb CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN peaKkIuu

2.1

2.2

Ilo temam: «Hemerasuibl U uUX coequHeHUsI» U «MeTalipl U HUX

COCIUHCHU A

XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHUI COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUCCKHUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1ab0pPaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJYYSHUIO M COOMpaHUIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

NPOBOJUTHh PEAKINH, TOJATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACHO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomuza, wuomupa, Kkapbonar, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHMS, WOHBI W3yYEHHBIX METAJJIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XUMHSI U OKpY:KArOIIAsl CPENA»

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX xuMuyeckux noHstui: [IJIK

BCIIECTBA,; KOPPO3Usd METAJIIIOB

3.2

IIPUMCHATE OCHOBHEBIC OII€panuu MBICITUTEIBHOMN JCATCIIBHOCTH —

aHAIM3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,




BBISIBICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3eM — I U3y4EHUSA
CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIHN; eCTeCTBEHHOHAYyYHbBIC
METO/bl TO3HAHUSA — HAOJIOJEHHUE, H3MEpPEHHE, MOJICIUPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

1

HCpBOHa‘-IaJII)HI)IG XUMHWYCCKUC ITOHATHUA

11

1.2

IIpenmer xumuu. Ponp XMUMHM B KU3HM 4Ye€IOBEKa. XHMHUSA B CHCTEME HayK.
Tena u BeniecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BC€IICCTB

ITonsTue o MeTogax MO3HAHUSA B XHUMHUH. UHCTHIE BEIIECTBA U CMECH. CnocoObl

paszaeneHus cMecen

1.3

1.4

ATOMBI © MOJICKYIJIBI. Xumuueckue dneMeHTbl. CHMBOJBI XHUMHYECKHAX

OJICMCHTOB. HpOCTHe " CJIOXKHBIC BCIICCTBA. ATOMHO'MOJ’ICKYJIHPHOC YUYCHHUC

XyUMHu4ecKas (I)OpMy.]'Ia. BaneHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH
INOCTOAHCTBA cocCTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OtHocuTeabHAs MOJICKYJISIpHAd Macca. MaccoBas g0 XMMHUYECKOTO 3JIeMEHTa

B COCTUHEHUH

1.5

KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anmocBsA3b KoJIM4YECTBa,
Macchl ¥ YHCIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYECKUX COG)II/IHGHI/II\/'I

1.6

1.7

®u3nuecKkue U XUMUYECKHE SIBICHUSA. XUMUYECKAsl peakuus U e€ MPU3HAKH.
3aKOH COXpaHEHHUs Macchl BellecTB. XuMHueckue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX pCaKI_II/Iﬁ (CO@III/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHNA, O6MeHa)

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C MpaBUIIaMU
paboTel B JabopaTopunm W mpuéMamMu OOpalieHus C  J1adOpaTOPHBIM
o0opysoBaHuEeM, H3yUYe€HHE U ONHUCaHWe (HU3MYECKHX CBOWCTB 00pasloB
HEOPTraHWYECKUX BEIIeCTB, HaOmogeHHe ¢GU3NYecKuX (TUIaBIICHHE BOCKA,
TassHUC JibJa, paCTUPAHUC CaxXapa B CTYIKC, KUIICHUC U KOHACHCALIUA BOIIBI) )41

XUMHYECKHX  (TOpeHHE CBEYd, MpOKaJMBaHWE MEIHOW  IMPOBOJIOKH,




B3aMIMOJICHICTBHE Mella C KHUCIOTOW) sIBIICHUH, HAOMIOJEHUE W OINHCAaHUE
NPU3HAKOB IMPOTEKAHHWA XHUMHUYECKHMX peakuuid (pas3joxkeHHe caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCJIOTBI C XJIOPHIOM Oapusi, pas3JIoKEeHUE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJICHCTBUE Kelle3a ¢ PaCTBOPOM
comu meau(ll), nm3yuenue crmocoOoOB pazaencHus cMecei (C TOMOIIbI0 MarHUTa,
¢bunbTpoBaHKUe, BBbIMAPUBAHUE, TUCTHIUIALMSA, Xpomarorpadus), NpoBeneHHE
OYMCTKHU MTOBAPEHHOM COJIM, HAOJIO/ICHUE U ONTMCAHUE PE3YJIbTATOB MPOBEIACHUS
ONBbITA, WIJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHHE MoJeeH

MOJIEKYJI (IIapOCTEP>KHEBBIX )

Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kuciopom — aneMeHT W mpocToe
BenlecTBo. Haxoskaenuwe kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKUe
cBoiicTBa (peakumu ropenus). Oxcuapl. [Ipumenenue kucimopona. CrocoObr
MOJyYeHUsl KHUCIOpoJa B J1a00OpaTopuud W MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

2.2

TeroBoit 3P peKkT XUMUUECKON peakuu, TEPMOXUMHUYECKHE YPAaBHEHHUSI, K30~
Y DHIOTEPMUYECKUE PEAKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHNE BO3/1yXa,

yCUJIEHUE TapHUKOBOTO 3(peKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

2.4

2.5

Bopopon — snmemeHT U mpoctoe BelecTBo. HaxoxkaeHue Bomopona B IIPUPOLE,
¢u3nuecke W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CHOCOOBl MOTY4EHHUS.

Kucnotsl u conmu
MossipHblil 00bEM Ta30B. Pacy€Thl Mo XMMHUUECKUM ypaBHEHHSIM

®usnyeckue CcBoKcTBa BOAbl. Boma kak pactBoputens. PacTBOpBL
HacelllieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BENIIECTB B BOJIE.
MaccoBasg 40Ji1 BelIeCTBA B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpHpoje M B KM3HU 4denoBeka. Kpyrosopor
BOJABl B MpUpOAE. 3arps3HEeHHE MPUPOJIHBIX BoJA. OXpaHa U OYHCTKA

MIPUPOJHBIX BOJ

2.6

Knaccudukanmust neopranmueckux coeauHennid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcuaoB. dusznueckne U XUMHYECKHE

cBolicTBa OKCUAOB. [losryueHne okcuaoB

2.7

OcuoBanus. Kraccudukauus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE
ocHoBaHusl. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM




2.8

Kucnotel. Knaccudukanus kucinor. Homenkmarypa kucnor. ®dusnyeckue u
XUMHUYECKHE CBOMcTBa KuCIOT. Pgan axktuBHOocTH MeTayioB H.H. Bekerosa.

[Toy4yenue kucior

2.9

2.10

211

3.1

Comu. Homenkinarypa coneil. @usnueckre M XUMHUYECKHME CBOMCTBA COJIEH.

[Tonydenue coneit
['eHeTnyeckas cBsi3b MEXAY KJacCaMHU HEOPTaHUUYECKUX COCTUHEHHM

XUMHUYECKUH  SKCIEPUMEHT: KadeCTBEHHOE OIpEIENCHHE  COAEpKaHUsA
KHCJIOpO/a B BO3JyXe, MOJIy4YeHHE, COOMpaHHe, paclo3HaBAaHHE U M3Y4YECHUE
CBOWCTB KHCJIOPOJa, HAaOII0ACHNEe B3aUMOJICHCTBHS BELIECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHusl ropeHus (mokapa), 03HaKOMIJICHHUE C
o0pa3llaMu OKCHJOB U OIMCaHME HUX CBOMCTB, HOJydyeHUe, coOupaHue,
pacno3HaBaHUE M HU3y4YEHHE CBOWCTB BOAOpOJAa (rOpeHue), B3aUMOJEHCTBUE
Bogopoaa ¢ okcugaom Meau(ll) (BO3MOXHO HCIIOIB30BaHKME BHICOMATEPHAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCCII€JOBaHUE
0COOEHHOCTEH  pacTBOpEHHUS BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEMCTBHE BOJAbI C MeTallaMH (HAaTpUEM U KaJbIHEM)
(BO3MOXHO HCHOJb30BaHUE BUIEOMATEPUATIOB), OIPENEICHUE PaCTBOPOB
KUCIOT M IIeJoYeil ¢ MOMOIIbI0 MHIUKATOpOB, MCCIEJOBaHUE OO0pa3lloB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOIIOJACHWE W3MEHEHUS
OKpacKd MHIMKaTOpOB B pPacTBOpax KHUCIOT M IIeJo4Yel, H3ydeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJulaMH, peakiiii HelTpanu3alunu, NoTydeHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOr0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTANBHBIX 3a/au Mo TeMe «BakHellne Kiacchl HEOPraHUYECKUX

COEIMHEHUIT»

[lepunonnueckuii 3akoH u [lepuonnueckas cuctemMma XMMUYECKUX 3JIEMEHTOB
H.N. Menneneea. CTpoeHre aToMOB. XUMHUYECKas CBSI3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBple TOMBITKMA KIACCH(PUKAIMU XUMUYECKUX dJIeMEeHTOB. [loHsatue o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBbIE W MLIEJIOYHO3EMEIbHbIE METalIbl,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3yroT amdoTepHbie

OKCH/IbI ¥ TUIPOKCHIBI

3.2

ITepuoanueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX 3y1emMeHToB J[. 1.

Menneneesa. Koportkonepuognas 51 JUIMHHOIIEpUOAHAS (bopmbI




Ilepronnueckoit cucrembl xumuueckux dnemeHroB J[.M. Mengaeneesa.
Ilepuoasr u rpynmbl. OU3UYECKUH CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB

nepruoaa v rpyIiibl 3JICMCHTA

3.3

3.4

3.5

Crpoenue atomoB. CocraB aToMHbIX sanep. M3ortonbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aTroMOB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
[Iepnognueckoit cucremel .M. Menneneesa. XapakTepUCTHKAa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoaunueckoil cucteme [I.1. Menaeneena

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpynmnaM H IEepUOIaM.
3nauenue [lepmoanueckoro 3akoHa u lleproguyeckoil cuCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTHA Haykd W npakTuku. .M. MenneneeB — y4€HbIA U
rpaKJIaHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHX 3IEeMEHTOB. IoHHAs CBSI3b

3.6

Crenenp okucieHusa. OKHUCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBJICHUA. OKUCIIUTENIN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUN JKCHEPUMEHT: H3Y4YeHHME O0O0paslloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aMMOJEUCTBUE TUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI0Y€EH, MPOBEICHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ (ropeHHe, PpCaKknuun pa3ioKCHUs, COCI[I/IHeHI/ISI)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

BemectBo 1 xummndeckas peakuus. [Topropenue

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMHUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOMCTB
XMMHYECKUX DJJIEMEHTOB NEPBBIX TPEX MEPUONOB, KM, KalIbLUUS U HMX
COCMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JieMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XUMHUYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKONW PEHIETKH
U BUJA XUMUYeCKOH cBsi3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX

BeUIeCTB (MEXAYHapoAHas U TpUBHalIbHAsA). XMMUYECKHUE CBOMCTBA BEILECTB,




13

14

OTHOCAIIIUXCA K  pa3jnYHbIM KJj1accaM HCOPraHNYCCKUX COGﬂHHGHHﬁ,

ICHECTUYCCKAA CBA3b HCOPIraHNYCCKUX BEIICCTB

Krnaccudukanus XuMHYeckux peakiuii o pa3InuyHbIM IpU3HaKaM (10 YHCITY U
COCTaBy YyYacTBYIOIIMX B PEAKLUWH BEIIECTB, MO TEIUIOBOoMY 3 dekry, mo
U3MCHEHHIO CTETEHEeH OKHMCICHUS XMMUYECKUX DJIEMEHTOB, 10 0OpaTUMOCTH,
[0 y4aCcTHUIO Karajnu3aropa). OJK30- ¢ JHAOTEPMUYECKUE  PEaKIIUH,

TEPMOXUMHNYCCKUEC YPAaBHCHU. ITonsarue o CKOpPOCTH XHUMHYSCKOHN pE€aKknuun

[Tonsitue 006 oOpaTUMBIX U HEOOpPATUMBIX XMMHYECKHX peakuusx. [lonstue o
TOMOTEHHBIX ¥ FeTEPOreHHbIX peakiusix. [[oHATHe 0 XMMUYECKOM PaBHOBECUH.
@DaxTophl, BIHUAIIIAE HAa CKOPOCTh XUMHUYECKOW pEaKUUd U TOJOKECHHE

XUMHYCCKOTI'O paBHOBECUA

1.5

1.6

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN Oaytanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBlieHHE  YpaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX ~PEAKIMA C MCIOJIb30BAHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopust AJIEKTPOIUTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katnonsl, aHnoHsl. MexaHu3M AUCCOLMAIIMN BEUIECTB C Pa3JIMUYHBIMU BHUJIaMU
xuMudeckon cBsizu. CteneHb aucconuanuu. CUIbHBIE U Ca0bIe JIEKTPOIUTHL.
Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKAHUS PEaKIMii MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE ypaBHEHMs peakiuii. CBOHCTBa KHCIIOT,
OCHOBaHMH U cCOJell B CBET€ NPEACTABICHUNH OO0 SICKTPOIUTUYECKON

nuccounanuu. KauectBeHHble peakii Ha MOHBL. [IoHsATHE O THApPOIU3E Coei

1.7

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTaUINYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
arMasa), CJIOKHBIX BEIIECTB (XJIOpuAa HATpHUs); UCCIEJOBAHHE 3aBUCHMOCTH
CKOPOCTH XHWMHYECKOM pEaKIMd OT BO3JCHCTBUS pPAa3IMUHBIX (HAKTOPOB;
UCCIIEIOBaHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  IIpolecca
JMCCOIMALMM  KUCIIOT, IIejao4Ye u coiedl  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEJACHUE ONBITOB, WUIIOCTPUPYIOIINUX PU3HAKU
MPOTEKAaHUS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHUEe OCa/Ka, BhIICTICHHUE Tra3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX pEaKIil (TOpeHHE, pPEeaKIuu Pa3oKEeHUs, COCTUHEHUS);
pacrno3HaBaHUE HEOPTaHUYECKHUX BEIIECTB C MOMOIIBIO KaU€CTBEHHBIX PEAKIIUI

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramns 1 ux COCAUHCHUA




2.1

OOmiast  xapakrepucTuka rajoreHoB. (OCOOCHHOCTH CTPOCHHMS AaTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CtpoeHue u (pu3ndeckue CBOMcTBa MPOCThIX
BEIIECTB — TAJION€HOB. XHMMHUYECKME CBOWCTBA Ha IIPUMEpPE XJopa
(B3aMMOZACHCTBUE C METaJUIaMU, HEMEeTallJlaMH, Iierao4aMu). XJIOPOBOAOPO.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, IIOJIy4eHHE, puMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOZOPOAA Ha OPraHM3M 4YeJIOBEKa. BakHeWlue XJIOpUAbl U UX

HaxO0JICHUE B IIPUPOJIC

2.2

2.3

2.4

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucienus. CTpoeHue u pu3nyecKue cBOKWCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYECKUe CBOMcTBa cepbl. CepoBOIOPOA, CTPOCHUE,
(1)I/I3I/I‘-I€CKI/IG A XHMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MpPCACTABUTCIIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, (pU3NUYECKHe U XMMHUYECKHUE CBOICTBa
(oOmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crenuduieckune). XUMHUISCKHUE
peakiuu, Jealue B OCHOBE MPOMBIIUIEHHOTO crnoco0a MOJy4YeHHs] CepHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn C€pHOI>'I KHCJIOTBI, Ka4€CTBCHHAs] pCaKUusa Ha
cynbdar-uoH. HaxoxeHnue cepel U €€ coeAMHEHUI B mpupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPhl (KUCIOTHBIE JTOXKIH,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 NpeaoTBpaIICHHUA

OO6miass xapakTepucThuka 51eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. A30T, paCIpOCTPAHEHHE B TPUPOJIE,
¢dbu3nueckrue U XUMHYeCKHue cBoicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK,
ero (Qu3MuecKue W XMMHUUYECKHE CBOMCTBA, MojyueHue u npumeHenue. Conu
aMMOHHUSA, UX (U3NYECKHEe U XHMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHSI. A30THasg KHUCJIOTa, €€ MOJIydeHHUe,
¢du3nueckue W XUMHUYECKHE CBOWMCTBa (00IIME Kak MpeICTaBUTENs Kiacca
KUCJIOT U crnenuduaeckue). VMcnonb3oBaHne HUTPATOB W COJieH aMMOHUS B
KaueCcTBE MHUHEPAIbHBIX yM0oOpeHHil. XUMUYECKOe 3arps3HEHHE OKPYKArOIIeH
Cpenbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBBI

1 BOJJOEMOB)

®ocdop, amnorponHsle Moaupuxanuu gocdopa, husmueckue U XUMUYECKHE
cBoictBa. Oxcun ¢dochopa(V) u dochopnas xkucnora, QuU3MUECKUE U
XMMHYECKHE CBOMCTBa, momydeHue. VcmompzoBanme ¢(ocdaToB B KauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOCHUS




2.6

aTOMOB, XapakTepHbIE CTEMEHU OKHCIEHUS. YTJEepOol, aUIOTPOIHBIC
MOIUGUKAIMK, PACIPOCTPAHEHUE B MPHUpPONE, (U3NYECKHE M XUMHUYECKHE
cBoiicTtBa. Aacopomusi. Kpyrosopot yriepoaa B npupoje. OKCuabl yrieposa,
uX (U3MYECKHEe W XUMHUYECKUE CBOICTBA, JICHCTBHE HAa JKUBBIC OPTraHU3MBI,
MOJIy4eHUE U TIPUMEHEHHE. DKOJIOTHYECKUE TPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriaepona(lV); rumoresa rino0anbHOTO MOTEIUICHHS KIMMAaTa;, MapHUKOBBIMN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECCKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIHIIMHE, TPOMBINUICHHOCTH H

CEIILCKOM XO03s1CTBE

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHCHHSIX
yriepona (MeTaH, 3TaH, JTHJICH, alleTUJICH, 3TAaHOJ, TJUIEPHH, YKCYCHas
kuciora). MIX cocraB m xumuyeckoe crpoeHue. [loHsATHE O OMOJOTHYECKH
BOKHBIX BEILECTBAX: XHUpax, O€nKax, YIrJIeBoJax — M WX POJH B KU3HU
yeloBeka. MarepuaiabHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COE€IUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue u XHUMHUYECKHME CBOMCTBA, IOJIyU€eHUE U
npuMeHeHne. CoequMHEeHUs KpeMHHus B mpupoje. OOmue mnpeactaBieHus o0
okcuze kpemMHus(1V) u kpemHueBoi kuciaore. CUIMKATHI, UX UCIOJIb30BaHUE B
OBITY, METUIIMHE, TPOMBIIIJICHHOCTH. BaxkHelMe cTpouTeabHbIe MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xkeye300eToH. [Ipobrembr Oe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEOHEBHOM KM3HU

XUMHUECKUI HKCHEPUMEHT: M3ydeHHuEe OOpa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IPOBEICHHE KaueCTBEHHBIX PEaKIHMA Ha XJIOPHUA-
MOHbI M HaONIOJCHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTpaKaIoIINe
¢u3nyeckue 1 XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COEAMHEHUI (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPHUAIOB); O3HAKOMJIEHHE € oOpa3laMu XJIOpPUIOB
(rajloreHNI0B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCITOJIB30BAaHWE BHUJCOMATEPUATIOB); HAOIIOIEHHE TIpoliecca
oOyrJIMBaHUs caxapa MoJ ACWCTBHEM KOHLEHTPUPOBAHHON CEPHON KHMCIOTHI;
M3Y4YeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEpHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH U HaOMIOJeHHe Tpu3HaKa e¢
MPOTEKAHUS;, 0O3HAKOMJIEHHE ¢ (DU3UISCKUMH CBOMCTBaMHU a30Ta, pochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJNBb30BAaHUE BHJICOMATepUalIOB), oOpa3namu
a30THBIX U (oChHOPHBIX YAOOpPEHUH; TOJIyYeHHEe, COONpaHne, paclo3HaBaHUE U

HU3YUCHUC CBOMCTB aMMUaKa, TPOBCACHUC KAYCCTBCHHLIX peaKI_[I/Iﬁ Ha HOH




3.1

3.2

aMMOHMS W (Qocdar-uoH UM U3yYCHHE TPUZHAKOB UX MPOTEKAHUS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTHI C ME/bI0 (BO3MOYKHO
UCIOJb30BAHUE BUAECOMATEPUANIOB); M3Y4EHHE MOJEIEH KPUCTAIIIMYECKUX
pewiéTok anmasza, rpadura, (¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azcopOLUU pacTBOPEHHBIX BEILECTB AKTHBUPOBAHHBIM YIJIEM U YCTPONCTBOM
IIPOTHBOra3a; IOJIy4YeHUEe, coOMpaHMEe, PAClO3HAaBaHWE M M3Y4YEHHUE CBOMCTB
YIJIEKUCIOTO Ta3a; IMpOBEACHHWE KAYEeCTBEHHBIX pEaKUWid Ha KapOoHAT- u
CWIMKAaT-HOHBbl ¥ M3y4YEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CHJIMKATHOM HPOMBILUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAIbHbBIX

3aJa4 110 TEMC «BaskHenIe HeMeTauIbl U UX COCAUHCHUAI
MerTaisl 1 UX COSIUHEHUS

OOw1ast XapaKTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nonoxennss B Ilepuonnueckod cucreMe XUMHYECKHX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METaJNIMYEcKasl  KpUCTauIMyeckass pemeérka. OJIEKTPOXUMUYECKUN  psf

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

duznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. O0Imue crocoObl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CraBsl (CTalb, 4YyTyH, TIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIIEHHOCTH

3.3

3.4

3.5

[lenouynsle MeTauibl: NosiokeHHe B llepuonmyeckol cuCTeME XHMHUYECKUX
anemeHToB JI.MI. MeHnneneeBa; cTpoeHUE UX aTOMOB; HaXOXACHUE B IPHUPOJE.
dusnueckue U XMMUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIsl U
THAPOKCUABI HATPUAd W KaJius. HpI/IMeHeHI/Ie OICJIOYHBIX MECTAJZIOB MW HX

COeTUHEHUN

llemouHo3eMenbHEIC  METalabl MArHMA W KaJbIUH: TIOJOXKCHUE B
[Tepuonuueckoit cucreme xumuueckux 3aeMenToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoxAeHue B mnpupoae. Pu3nyeckue M XMUMHUUYECKHE CBOWCTBA
MarHus W Kaublusl. Baxxkuelmme coeauHEHUs KaibIus (OKCHUI, THUAPOKCHI,

conn). JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

AmomuHuii: nonoxeHue B Ilepuomuueckoil cucreMe XHMHYECKUX 3JIEMEHTOB
J.. MennaeneeBa; CTpoeHHE aroMa; HaxOXAeHUE B mpupozae. Puznueckue u
XMMHYECKHE CBOMCTBA AOMHUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA

AJTFOMHHUA

3.6

Keneszo: nonoxenne B [lepuoanueckoi cucreme XumMu4yeckux siaeMenToB J[. M.




MenzeneeBa; CTpOoeHHE aroma; HaxoxjaeHue B mpupoxae. Dusmdeckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THApOKcUabl U conu kenesa(ll) u

xenesza(lll), ux cocras, cBOICTBA U MOJTy4eHHE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3laMHi METAJUIOB U CILJIABOB,
X (pu3nUecKUMH CBOMCTBAMHU; U3YYEHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCII0JIb30BAHUE BHJIEOMATEPHAIIOB), ocoOeHHOCTeH
B3aMMOJICHCTBUSL  OKCHJA KalblUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOWCTB KECTKOW BOJBI;
mpolecca TOpEHHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHMS KAYECTBEHHBIX PEaKIUii HA MOHBI
(Marams, Kanplus, amromunus, nubka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJII0JICHNE U ONKMCAHUE MPOIECCOB OKPANIMBAaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BUJCOMAaTEPHAIIOB);
uccienoBaHie aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THIPOKCHIA
[IMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHeine MeTauisl 1

nX COCANHCHMU

XHMHS M OKpYXarolas cpeaa

4.1

4.2

4.3

Hosbie maTepuansl u TexHonoruu. BemiectBa n matepuanbl B MTOBCEIHEBHOU
JKA3HU 4YesloBeKa. XUMUs U 310pOBbe. be3ornacHoe MCIoab30BaHUE BEIIECTB U
XUMUYECKUX peakinuii B ObiTy. [lepBas momolb Mpu XMUMHYECKUX OXKOTax U

OTpAaBJICHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpeast [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble HMCTOYHUKH YTJIEBOAOPOAOB (Yrojb, NMPUPOIHBIA Ta3, HedTh),
MPOAYKTHI UX MEPEPadOTKU, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

XUMHUYECKUH SKCIIEPUMEHT: M3y4eHHEe 00pa3lioB MaTEepUaIoOB (CTEKJIO, CIIaBbl

METaJJIOB, NMOJIMMEPHbIE MaTepUaIbl)



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

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMmMbl OCHOBHOI'0 00111ero oopa3zoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

O I[I03HABa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH 4EJIOBEKa B YCJIOBUSAX COBPEMEHHOIo OOIIECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX NO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HMCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUEC HCIIOJBb30BAaTh MOACIN JJIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKCHHSX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U Cc/eNaTh OCO3HAHHBIM BBIOOP XMMMU Kak MpPO(QUIBHOrO MpeaMera

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

Bnanenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEUININE XUMUYECKHE TOHATUSI: XUMHUYSCKUUN OJICMEHT, aToM,
MOJIEKyJia, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHasa
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHWE, COJb (CPEmHssA), XMUMHUYECKas
peakmus, peaKIuy COCOUHCHHUS, PEAKIMH Pa3NIOKCHHS, PEaKIuu
3aMeIIeHUs, peakIuu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEaKIMH, PACTBOP, MAcCOBasi OIS XHUMHUYECKOTO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JI0JISl U MPOLEHTHAs KOHIEHTPAIHS

BCIICCTBA B paCTBOPC, AAPO aToMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opbutanb, paadyc aroMa, BAJICHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasl CBSI3b, AEKTPOOTPULATENIbHOCTD, MOJIIPHAs U HEMOJSAPHAS
KOBaJCHTHAast  CBs3b, HMOHHAsg CBSI3b, METAJUIMYECKAs  CBS3b,
KpUCTa/NIM4ecKass pemérka (aToMHasi, MOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHCIIEHUE U  BOCCTAHOBJIEHUE, DIIEKTPOJIU3,
XUMHUYECKOE paBHOBECHE, OOpaTHMMble ¥ HEOOpaTHMBIC pEaKIu,
CKOPOCTh XMMHUYECKOW peakuuu, katanuzarop, IIJIK, xoppo3sus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXpPAaHCHUS MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MCH,Z[CJ'ICCBB., 3aKOH IIOCTOAHCTBA

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUM  XHUMHHM: aTOMHO-MOJIEKYJIIpHAss ~ Teopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Aucconrannmn
Bnanenne ocHOBaMHM XMMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIIICH:

YMEHHE MPaBUIIbHO UCIIOIH30BATh N3yYSHHBIE BENIECTBA M MaTEPUAITBI
(B TOM yHCIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
IPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yriasi, mpupoAHOro Trasza, He()TH) B OBITY, CELCKOM XO34HCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIS OpraHKW3Ma 4yelloBeKa; yMEHHE MPOrHO3UPOBaTh BIMSHUE BEILECTB
U XUMHYECKHX IPOIECCOB HA OPTaHU3M YEJIOBEKA M OKPY)KAIOIIYIO
HNPUPOJIHYIO CpEy

YMEHUE HMHTErpUpOBaTh XMMUYECKHE 3HAHHS CO 3HAHUSAMH JPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHbIMH HCTOUYHHUKAMU HH(MOpMALUU
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJSIpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OILIEHHBAaTh WHGOPMAIMIO O BEIIECTBAX, HX
IPEBpalICHUsIX M IPAKTHUYECKOM INPUMEHEHMH M yMEHHE

HUCIIOJIb30BaTh €€ IJs PEIICHUA y‘le6HO'H03HaBaTCJ'II>HBIX 3aga4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOTO armnapara M CHMBOJIMYECKOT'O

A3bIKa XMMUH JUISI COCTaBJICHUsI (HOPMYJT HEOPTraHWYECKHX BEILECTB,




YpPaBHEHUN  XMMMYECKUX  PEaKkLUMi; OCHOBAMU  XHMHYECKOU
HomeHnkatypsl (IUPAC u TpuBHanbHOI)

VYMmeHne OOBICHATL CBS3b MHOJIOKEHHUS DJIEMEHTA B HCpHO,HI/I‘leCKOI;'I

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPEIEICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX NEPHOIOB, KA U KaJIbIUS
[IpencraBienue 0  MEPUOJMYECKONM  3aBUCUMOCTH  CBOWMCTB
XUMHUYECKHUX 3JIEMEHTOB (paJiiyCc atoMa, 3JEKTPOOTPULIATEIHLHOCTH),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuoauueckoit cucremMe (B MaJbIX NEpPUOAAX U TJIABHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenue knaccuuuupoBarth:
7.1 XUMHUYECKHUE DIIEMEHTBI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMHUUYECKHE PeaKIu1
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTh W CTEINEHb OKWCJICHHUS XUMHUYECKUX JJIEMEHTOB, 3apsi
' MOHA
8.2 BUJ XUMHYECKOH CBS3M W THUN KPUCTAIUTMUECKOH CTPYKTYphl B
' COCTMHEHUSIX
8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTEh U BOCCTAHOBUTEH
9 YMeHnue xapakTepu3oBarh (pU3NUeCcKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATpUM, Kalul, MarHHH,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI
9.9 metaimoB |-IlA rpynm, amromunus, menu (I), uunka, xeneza (Il u
' 1), okcunpr yrnepona (I u 1V), kpemuns (1V), azora u dhochopa (I11
u V), cepl (IV u VI), cepuucras, cepnas, azorucras, a3oTHasd,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH )
9.3 IIPOTHO3MPOBaTh M  XapaKTepu30BaThb CBOICTBAa  BELIECTB B




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

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHUs pEaKLui, B

10 _
TOM YHUCJIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHi
03 WUTIOCTPUPYIOIIMX XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (rpymm) HEOpraHU4YECKUX BELIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUYEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM Ira30oB
114 M0 YpaBHEHHUSAM XHMHUYECKUX pPEaKIUil ¥ HaXOAUTh KOIUYECTBO
' BEIeCTBa, 00BEM M MacCy pEearceHTOB WIIH MPOTyKTOB PEaKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHuUA  (HaOIrOleHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPH U3yYECHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUW; YyMeHUEe CchOpMyIHpoBaTh MpodieMy U
MPEJIOKUTH MYTH €€ PEeIICHUs
12 Oe3omacHOil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0H M J1aOOpaTOPHBIM 000PYIOBAHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHus C BEIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM JKU3HH, MPAaBUIAMH MTOBEICHUS B LENSIX cOepeKeHuUs
123 37I0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha >KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue mpakTHuecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIIETYIOIIUX XUMHUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE U OMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMH SIBJICHUSIMH, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUN

13.2

U3y4eHHe CIIOCO00B pas/ieeH s cMecel

13.3

NOJYy4YeHHE KHUCIOPOAA M M3Y4YEHHUE €ro CBOWCTB; IOJyYCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYYEHHME YIJIEKHCIOro rasa u

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

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeH

pPacTBOPEHHOIO BeLIeCTBa

MIPUMEHEHUE WHNKATOPOB (;1akmyca, METHIJIOpaHkKa u
¢denondranenna) s OnpeneNieHUsl XapakTepa cpelnbl B pacTBOpax

KHCJIOT U menoqeﬁ

HCCIICIOBAaHNE U OIIMCAHHE CBOMCTB HCOPraHn4CCKUXx BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC BSaHMOHeﬁCTBHH KHCJIOT C MCTaJlllaMu,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA )51 HCPACTBOPUMBIMUA
OCHOBAaHUAMH, COJEIMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro McCETajlyla JApyruMm HM3  pacCTBOpa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUAOB AJIFOMUHUA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOLIM AL, «BakHelmmme HEMETaUIbI U HUX COCOAUHCHUA,

«Baxkneiiie MeTalJIbl U UX COSANHECHUS

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMeHa; KaueCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIONIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cynbdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI AMMOHUS, MarHusi, KajabIlHs, aTFOMHHHS,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYMmenue:

141

NPpEACTAaBJIATL PE3YJIbTATBl SKCIICPUMCHTA B (I)opMe BBIBOAOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBAThH CBSI3U MEXKIY PEabHO HAOIIOJACMBIMU XUMHYECKUMHU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3Usl BEILIECTB




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue d3yieMeHThl. CHMBOJIBI XMMHYECKHX

OJICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

Xumudaeckas (bopMyna. BajneHTHOCTP aTOMOB XHMHMYECKHX 3JIEMEHTOB.

CreneHp OKUCICHUSA

1.4

1.5

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCUTENbHAs] aTOMHAs Macca.
OrHocuTenbHas MOJICKYJIIpHad Macca. MaccoBas [O0JISI XHMHYECKOI'O

3JICMCHTA B COCANHCHHUHU

KomuuecTBo BemectBa. Mosb. MousipHas Macca. MoJsipHbIii 00bEM Ta30B.

BzanmocBs3b KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX €AMHUI] BEIICCTBA

1.6

®Ou3nuecKknue U XUMHUYCCKHUE SIBJICHUSI. XMMHYICCKAs pcakuug nu eé IIpHU3HAKU.
3aKoH COXpaHCHHUA MACChI BCIICCTB. XUMHYECKHE YpaBHCHU
Hepnonnqecm/lﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CHUCTEMAa XMMHUYCCKUX 3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepnonnueckuit 3akoH. llepuoauyeckas cucreMa XUMHUYECKHX 3JIEMEHTOB
JA.M. Menpneneesa. Ilepuoasl u rpynnsl. @U3NYECKUil CMBICI TOPSAIKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYMIIbI AJIEMEHTA

2.2

2.3

3.1

Crpoenue atromoB. CoctaB aToOMHBIX sifep. M3oTonsl. Dnektponbl. CTpoeHue
AJIEKTPOHHBIX O000JIOYEK aToMOB TEepBbIX 20 XHUMHYECKHUX DIJIEMEHTOB

[Tepuonnueckont cucremsl /.. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKHX JJIEMEHTOB IIEPBBIX
TpEX IIEPUOJIOB, KaJIns, KaJIbLIUSA (paauyca aTOMOB,
JIEKTPOOTPHUIIATEILHOCTH, METAJUIMYECKUX U HEMETAIJIMUYECKUX CBOMCTB) U
UX COCJUHEHUWH B COOTBETCTBUM C TIOJIO)KEHHUEM  D3JIEMEHTOB B

[Teproandeckoii cuctemMe U CTPOSHHEM UX aTOMOB
Crpoenue BeniecTBa

Xumunueckas cBg3b. KoBajeHTHas (HOJ'ISIpHaSI )51 HCHOHHpHaH) CBA3b.

DNEeKTPOOTPUIIATEILHOCTh ~ XUMHUYECKUX  dJIeMeHTOB. oOHHas  CBs3b.



Meramnueckas CBSI3b

3.2

Tunel KpUCTAIUIMYECKUX pEHIETOK (aToOMHAs, HWOHHAs, METaJUIM4ecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U BUA

XUMHUYECKOH CBI3U

Baxueimue MNpEACTABUTCIIM HCOPraHUYCCKHUX BCHICCTB. Hemeramnel n ux

COCIMHCHNA. Mertamisl U UX COCIUHCHUA

4.1

Krnaccudukanus m HOMEHKIATypa HEOPTaHUYECKUX COCIUHEHUI: OKCHIOB
(coneobpasyromue: OCHOBHBIC, KHCJIOTHBIE, ampoTepHbIC) u
HecoJieoOpa3yoIre; OCHOBaHWHN (IIENOYM M HEPACTBOPHMBIE OCHOBAHWS);
KHUCJIOT (KUCIOpOJCOAepKAIIie H OECKUCIOPOIHBIC, OJIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJiel (CPEIHUX U KUCIIBIX)

4.2

4.3

4.4

®u3nYeCKue M XUMHYECKHE CBOWCTBA NPOCTHIX BEIIECTB-HEMETAIIOB:
BOZIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

du3nyYecKrue U XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB: JIUTHS,
HaTpus, KaJms, Mar"us 171 KaJbIus, ATIOMHHMNS, JKeesa.

DAEKTPOXUMHUUECKHUI Psi/I HAMIPSHKEHUN METAIIOB

dusznueckue u XUMHNYCCKHEC CBOIMCTBa BOIOPOJHBIX CO@I[I/IHGHI/Iﬁ

HEMETAJUIOB: XJIOPOBOJIOPOA, CEPOBOAOPOIA, AMMHAKA

4.5

4.6

du3nuecKue U XUMHUYECKHE CBOMCTBA OKCUAOB HemeTtaiios: cepol (1V, VI),
azora(ll, 1V, V), docoopa(lll, V), yraepoma(ll, 1V), xpemuusa(lV).
[TonydeHne OKCHI0B HEMETAIIJIOB

Xumnueckue coiictBa okcuoB: MetauioB |IA—IIA rpymm, nunka, meau(ll) u

xemnesa(ll, 11). [TomyyeHre OKCHIOB METAIIJIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBaHMM U aM(OTEPHBIX TUIPOKCUIOB (Ha
MpUMepe TUJIPOKCUIOB AIIOMUHUSA, *Kene3a, HuHKa). [loayuyeHne ocHoBaHUMI

1 aM(pOTEPHBIX TUAPOKCUIIOB

4.8

4.9

4.10

411

Ob6mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOIHOM,
CepOBOZOPOAHOM, CEPHUCTOM, CEpHOM, a30THOM, PochopHOH, KPeMHUEBOMH,
yronbHON. OcoOble XMMHUYECKHE CBOWCTBA KOHILIEHTPUPOBAHHOW CEPHOU U
a30THOM KucnoT. [lonydeHnue Kkucior

OOue xuMu4Yeckre cBoiicTBa cpenHux coneil. [lomyyenue comneit
[Tomyyenue, cobupaHue, pacrozHaBaHHE BOJOPOJA, KHCIOPOJA, aMMMAaKa,
YIJIEKHUCIIOTO Ta3a B JIabopaTopuu

HOJ’IY‘ICHI/IC aMMHakKa, CCpHOfI U a30THOM KHCJIOT B IMPOMBIIIJICHHOCTH.




O06u1re crnocoObl MOTyYSHHUS METAIIOB

4.12

I'eneTnyeckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I

5.1

5.2

XUMUYECKUE peaKLun

Knaccugukanus XuMu4eckux peakiyii o pa3aIMyHbIM OIPU3HAKAM: IO YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKLUHU BEIIECTB, IO TEIUIOBOMY 3(deKTy, 1o
U3MEHEHHUIO CTENEHEN OKUCICHUS XUMUYECKUX JJIEMEHTOB

TemnoBoit 3pdeKkT XUMUYECKOW peakIh, TePMOXUMUYECKUE YpPaBHEHHUS.

DK30- U 3HIOTEPMUYECKUE peaklnuu. TepMOXUMHUYECKUE YPaBHEHUS

5.3

OKHCIUTEIEHOBOCCTAHOBUTEILHBIC pCaKknuu. OxucnuTeIn n
BOCCTaAaHOBHTCIIN. Hpoueccm OKHCJICHHS W BOCCTAaHOBJICHHA. :‘)J'ICKTpOHHHﬁ

0aaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHON PeaKIuu

5.4

Teopust  BIEKTPOIUTHUYECKONM  JUCCOLHALUU. Katnonbl,  aHUOHBIL
DNEKTPOIUTHI U HEINEKTPONUTHI. CUIIbHBIE U C1a0ble ANeKTPoIUuThl. CTeneHb

JUucconranmmn

5.5

Peakuuu noHHOro obMeHa. YcioBus IIPOTCKAHHA peaKHHﬁ HMOHHOTI'O O6MeHa,

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIINM

XHMHMS ¥ OKpYXarolas cpeaa

6.1

BemecrBa n marepuanbl B IIOBCEJHEBHOM JKHM3HM 4YeloBeKa. be3zomacHoe
UCIOJIb30BAHUE BELIECTB U XMMUYECKHUX peakluil B jaboparopuu U ObITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOTaX U OTPABJICHHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpYyXKaromeh cpeabl (KUCIOTHBIE IO,
3arpsi3HEHUE MOYBHI, BO3AyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS
[Ipenenbuas momyctumasi koHueHntpamus BemectB (ITJK). Ponp xumuu B
pElIeHUH DHKOJIOTUYECKUX TMpolieM. YCuieHue NapHUKOBOTO 3ddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3oTa, pocdopa, yrieposa, KpeMHUS U UX COSAUHEHUN B
ObITY, MEJUIIMHE, MPOMBIIUIEHHOCTH M CeNbCKOM Xo3siicTBe. [lpuMeHenue
METAJJIOB M CIUIaBOB (CTajib, YYTyH, AIOPATIOMUHUI, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH MX coefAuHeHui. IloHsTHEe O KOppo3MM METaloB,

OCHOBHBI€ CITOCOOBI 3aLTUTHI UX OT KOPPO3UHU

6.4

[TpupoHbIE MCTOYHHMKH YTIIEBOAOPOAOB (yroib, MPUPOIHBINA ra3, He(Th),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHUS 00 OPraHMYCCKHUX BEIICCTBAX KaK O COCAUHCHUAX

yrjaepoaa (MCTE[H, 9TaH, 3TWJICH, AUCTHUJICH, 3TAHOJI, TJIMICPUH, YKCYCHas




kucnora). [loHsTHE O OWONIOTMYECKH BAKHBIX BEIIECTBAX: XHpaX, OeJKax,

YriI€BOJAax — M UX POJIM B JKU3HU YCIIOBEKA

7 Pacuérer:
7.1 1o hopMynaMm XMMHYECKUX COCAMHEHUIH
7.2 Macchl (MaccoBOi) 10JIU PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM
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