MUHHUCTEPCTBO MIPOCBENIEHUS POCCUHCKOHN ®EJEPAIINN
MUHHUCTEPCTBO OBPA30OBAHMS CBEPJAJIOBCKOM OBJIACTH
MKY YIIPABJIEHUE OBPA30OBAHUA MYHULIMIIAJIBHOI'O
OKPYTI'A BOI'JAHOBHUY
MAOY KOMEHCKAS COI

COI'TACOBAHO YTBEPXJIEHO
3aMecTUTEeNb 1 /(TOPEI llupetcrop

%f )

OFHono;xnnoaa 4@ 23 1}
[Tpukas Ne : 7 Kc

«28» aBrycra 2025 r. o1 «29» aB

PABOYAS ITPOI'PAMMA
(ID 7051866)

yueOHoro npeamera «Xumusi. bazoBblii ypoBeHb»

1S oOyJaromuxcs 8 — 9 kiaccoB

Komenkn 2025



IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHM K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI TPOrpaMMbl OCHOBHOI'O 00111€er0 00pa30BaHus, NPEICTaBIEHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (enepaqbHON pabodeil MporpaMmbl
BOCIIUTAHUS U C y4ETOM KOHIIETIIMU MPEMoIaBaHusl y4eOHOTro mpeaMera « X uMHUs
B 00pa3oBaTenbHbIX opranu3zanusx Poccuiickoit @enepanum.

[Iporpamma mo XuMHUU [Oa€T TMPEJCTABICHHE O IENsIX, OOIIel CcTpaTeruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTHUSA OOYYAIOIIUXCS CPEACTBAMU Yy4eOHOTO
npeamera, YCTaHABIIMBAET o0si3aTeIbHOE  TMPEIMETHOE coJiepKaHue,
IIPEIYCMaTpUBAET PACIPEAECIEHUE €ro IO KilaccaM M CTPYKTypUpPOBAHUE IO
pazznenamM M TeMaM MpPOrpaMMbl 1O XHMHH, OMNPEEISeT KOJIWYECTBEHHbBIE H
KauyeCTBEHHbIE XapaKTEPUCTUKU CoJIep KaHMs, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHHUSI XHUMHUU C Y4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€M, JIOTUKM Y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIuMxcs, ONpEAeNsieT BO3MOXKHOCTU MpeaMera s
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takxke TPEeOOBAHUM K
pe3ynbTaTam 00y4eHHUsS] XUMUU Ha YPOBHE 11eJIeH N3yUeHUs MPeaMeTa U OCHOBHBIX
BUJOB Y4EOHO-TIO3HABATEIBLHOM JIEATEIHHOCTH OOYYaroIIerocsi MO OCBOCHHIO
y4e0HOro coiepKaHusl.

3HaHWE XHUMHH CIY)KUT OCHOBOM Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4aromerocsi, €ro MpeACTaBICHUNA O MAaTEpUaJIbHOM E€AMHCTBE MHpPA, BaXKHYIO
poiib UrparoT (QopMUpYyEMble XHMHEW MNPEICTaBICHUS O B3aWMOIIPEBPAIICHHSIX
SHEPruM M 00 HSBOJIIOIMUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TriI00adbHBIX
npo0JieM yCTOWYMBOIO PAa3BUTHS YETOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOH,
MUIIEBON U 3KOJOTHYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPAaHEHUSI.

N3yuenne xumun:

CHOCOOCTBYET  pealu3aldd  BO3MOXKHOCTEH  JJii  CaMOpas3BUTUSA U
dbopMupoBaHUs KyJIbTYPhI INYHOCTH, €€ 00IIeH 1 (YHKITMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4Yaromuxcs, HABBIKOB HX CAMOCTOSTENbHOM  y4yeOHOM  JIEesTEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M MCCIEJOBATENbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B PO(PEeCCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHENMU(UKON HAYYHOT'O MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsA1a HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanoM B (pOPMHUPOBAHUHU €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaroLuXcs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3zoBaHHE 00yUYarOIIUXCSI.

JlanHbie HampaBiieHUsT B OOYyYEHMHM XUMUU OOECTIEUMBAIOTCS CIENH(PUKON
collepkaHUsl  y4eOHOro  MpeaMeTra, KOTOPBIA  SBISIETCS  MEJaroru4ecKu
aJanTUPOBAHHBIM OTPaK€HHEM 0a30BOM HAYKH XMMHUU Ha ONpPEIeTEHHOM dTane eé
pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEr0 0Opa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TMOHSATUH XUMHUU, OCHOB
HEOPraHUYECKOM XHMHU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMUHU.

CrtpykTypa copepKaHus MPOrpaMMbl MO XUMHUHU C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOro moaxoja Kk e€ uzydeHuro. CoaepxaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHSATUM O XUMUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHITUN O XUMUYECKOU
peakiuu. OO0e OSTU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 110 MPUHIUITY
MOCJIEIOBATEIBLHOI'O Pa3BUTHSI 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEIACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /1. 1. MeHnneneeBa Kak OCHOBHOI'O 3aKOHA XMUMUM;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHUM 00 DIEKTPOJIUTUYECKONM JUCCOLMAIMM BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUA PACCMATPUBAIOTCS HAa OCHOBE AMIUPUUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATENHHO OT OJJHOTO
YPOBHA K JIpyromy, BBITIOJNHAS (GYHKIUKA OOBSCHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEU MPAKTUYECKOrO MPUMEHEHUS U MOJYy4YEHUs
M3y4aEMBbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
NPEACTABICHUS O XUMHUYECKON COCTABISAIONIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHUCTeMHOW MpPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U
METOJlaM MO3HaHMsI B Hayke. M3yueHune XMMUU MOPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee HU3YYEHHBIX YUYEOHBIX TMpeaMeToB: «OKpYXKaIUi MUp»,
«buonorus. 5-7 knacce» U «PU3UKaA. 7 KIIaCC».

[Ipy w3ydyeHHH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHWUN OCHOB
XUMUYECKOM HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
NEATEIbHOCTA YEJIIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOUM KYJIBTYpHI.
3amaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKHX
3HAHUN — BaKHEUIUX (PaKTOB, MOHATHHA, 3aKOHOB M TCOPETUUSCKHUX IOJIOKCHHM,
JOCTYMHBIX O00OOIIEHWI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUHM K HAayYHBIM METOJAaM T[O3HAHUS TMPU U3YYCHUH BELIECTB U
XUMHYECKUX peakiuii, B GOPMHUPOBAHUH U PA3BUTHHU MO3HABATENbHBIX YMEHUHA U
UX TPUMEHEHUWHM B Y4YEOHO-NO3HABATEIBLHOM M y4eOHO-HCCIIEN0BATENbCKON
JeSITEeNbHOCTH, OCBOCHHMU TPaBWJI 0OE€30MacHOTO OOpallleHusi C BeIIeCTBAMHU B
IIOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XMMUU HA YPOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHUsl BaXXHOE
3HauU€HHE MPUOOPENH TaKue 1eNIH, KaK:

— (GopMUPOBAaHHE UHTEIUIEKTYaJlbHO pAa3BUTOM JIMYHOCTH, TOTOBOH K
caMmo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HamnpaBJICHHOCTh OOYy4YEeHMs] Ha CHCTEeMAaTHYecKoe MpuoOIleHne
oOyyarouuxcs K CaMOCTOSTEIbHON IMO3HABATEIbHOM JESATENIbHOCTH, HAYYHBIM
METOJlaM TO3HaHusA, (HOPMUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— obecrnieueHre yCIOBH, CIOCOOCTBYIOUIMX MPUOOPETEHUIO 00YyYarOUMUCS
OIbITAa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCAJIbHOE 3HAYEHHUE ISt
pa3IMYHBIX BUIOB JAEATEIbHOCTH;

— (opmupoBanue oO0mEeH (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOMU
IPAaMOTHOCTH, B TOM 4YHCJIE YMEHUM OOBICHITH M OICHUBATH SIBJICHUSA
OKPY’KaIoIller0 MHUpa, WCIOJb3Yys 3HAHUS W OIBIT, MOJYYEHHbIE NPU H3YUYEHUU
XUMHH, TPUMEHATh HUX IpPH pPEHICHUH NpoOJieM B MOBCEIHEBHON JKU3HH U
TPYAOBOM NEATEIBHOCTH;

— ¢opMHpoBaHHWE y OOYyYaloIIMUXCSd T'YMaHUCTUYECKHX OTHOILIEHUH,
NOHUMAHUSl 1EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH HKOJIOTHYECKHU
1[eIecCO00pa3HOro TOBENEHUS B OBITY M TPYAOBOM JEATENbHOCTH B HENIAX
COXPaHEHMS CBOETO 30POBbsS U OKPYKAIOLIEW IPUPOIHON CPENBL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOEGHHMS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NpOGuUiIs U HANpaBIEHHOCTU AajbHEHIIEro
o0y4eHusl.

OO6miee ymuCiIO YacoB, OTBEAEHHBIX JUISI HU3YyYEHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiiser 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIeq0), B 9 kitacce — 68 yacoB (2 yaca B HEJEIIO).



COILEPKXAHUE OBYUYEHUA

8 KNIACC

IlepBoHaYaIbLHbIe XUMHYECKHE IOHATHS

[Ipeamer xumuu. Posib XMMUK B KU3HU YEJIOBEKA. XHUMHUs B CUCTEME HayK.
Tena wm BemecrBa. DuU3MYECKHE CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHUS B XUMHUU. YHUCThIE BEUIECTBA U CMECH.
CniocoObl pa3eneHus: cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHYECKUE OdJeMeHThl. CHMBOIBI XUMHUYECKUX
aneMeHTOB. [IpoCcThIe U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYIJISIPHOE YUEHHUE.

Xumuueckast ¢opMyna. BaleHTHOCTh aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKOH TIIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHTENbHAs aTOMHas Macca.
OtHOcuTENnbHAsE MOJIEKYJIsIpHAs Macca. MaccoBasi 4OJII XUMUYECKOTIO DJIEMEHTA B
COEIMHEHUH.

KomnuectBo BemecrBa. Moinb. MonsipHast macca. B3auMocBsi3p KOIMYECTBA,
MacChl W 4YHCJIa CTPYKTYpHBIX EIWHUIl BemectBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

Pu3NUECKUE U XUMHUUYECKHUE SIBIICHUSI. XUMHUUECKasl peakuus U €€ MpU3HaKU.
3aK0H COXpaHEHMsI MacChl BEUIECTB. XMMHUYECKHUE ypaBHeHUs. Knaccubukarms
XUMHUYECKUX PEAKINI (COEAUHEHUS, PA3IOKEHUS, 3aMEILIEHNs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCY/IOH, MpaBuiIaMu paboThl B JIaOOpaTopuu U
npuémMamu oOpaleHus: ¢ 1adopaTOpHBIM 00OpPYIOBAHHEM, U3YUCHHE U ONMUCAHUE
¢u3nuecKnX CBOMCTB OOpa3IOB HEOPTaHWYECKHX BEIIECTB, HAOIIOJCHUE
(¢u3nueckux (IUIaBIEHUE BOCKA, TasHUE JIbJIA, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHJACHCAIIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATHUBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCIOTOMN) SIBIICHUI, HAaOJIIOIeHHE U
OMKMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiui (pasjioxKeHUue caxapa,
B3aUMOJIEUCTBUE CEPHON KHUCIOTHI C XJIOPUAOM Oapusi, pa3jioKeHHE TMAPOKCHIA
Menu (I1) mpu HarpeBaHuu, B3auMOJIEUCTBUE Kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3felIeHUs CMECEil: ¢ MOMOIIBI0 MAarHuTa, (UIbTpPOBaHUE,
BbITIApUBaHUE, TUCTWUISAIMUS, XpoMaTorpadus, MpoBeACHUE OUYUCTKHU MMOBAPEHHON
conmy, HaONIOJEHWE W  ONMUCaHWe  Pe3yJIbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOLIEr0 3aKOH COXPAaHEHUS MAacChl, CO3JAHHUE MOJEIIEW MOJIEKYII
(I1apocTep>KHEBBIX ).

Baxkueiume npeacTaBuTe M HEOPraHUYeCKUX BeleCcTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucinopon — anmeMeHT U mpoctoe
BelecTBo. HaxoxkaeHue kuciopona B Tpupoje, (U3MYECKHE U XUMUUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcuabl. [lpumenenue xkucimopoma. CrocoObl



MOJIyYEHHs] KHCIIOpOoJa B JabopaTopud H HOpoMbIIUIEHHOCTH. Kpyrosopor
Kuciopoaa B mpupojie. O30H — aioTpornHas MoAu(pUKaIis KUCIopoa.

TeroBoit 3(pdeKT XUMHUYECKOW peaKUuu, TEPMOXUMHUYECKHUE YpaBHEHHUS,
9K30- U JHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojib U METaH. 3arpsA3HCHUE
BO3/yXa, YCHJICHHUE MapHUKOBOT0 d(ekTa, pazpyiieHue 030HOBOT'O CIIOS.

Bonopon - »snemeHtr um mpocrtoe BemiectBO. Haxoknenue Bogopoaa B
npupojse, ¢GU3MYECKHME U XUMHUYECKHME CBOMCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnorsl u conu.

MosipHbIii 00BEM ra3oB. Pacu€rel Mo XUMHUECKUM YPaBHEHHSIM.

Odusnueckne CcBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacpiieHHble ¥ HEHACBIIEHHBIE PACTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1075 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKWCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B mpupozie U B )KU3HU 4enoBeka. KpyroBopor BOAbI B IIpUpOJE.
3arps3HeHue NPUPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranndeckux coenuHeHuit. Oxcunbl. Knaccuduxanms
OKCHUJIOB:  cojieoOpasyroniue  (OCHOBHBIE, KHCIOTHBIE, aMpOTepHBIE) U
HeconeoOpazyromue. Homenkiatypa okcumoB. Duzmueckue U XUMHUYECKHE
CBOMCTBA OKCUIOB. [lomyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHWil. PU3MYECKHE W XMUMHUYECKHE CBOWMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukarnus kucnor. Homenkmarypa kucinor. Ousnyeckune u
XHMHYECKHE CBOMCTBa KUCIOT. Psan aktuBHocTtM MerauioB H. H. bekerona.
[TonyueHue KUcCIoT.

Conu. HomeHnkiarypa coineil. @U3nyeckrue U XUMHUYECKHUE CBOMCTBA COJICH.
[Tonydenue comnen.

['enernueckas CBsI3b MEXK]y KJIACCAMU HEOPTraHUUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OINPEJICNICHUE COAEPKaHUs KUCIOpOAa B BO3JyX€E, MOTYyUYECHHUE,
coOupaHue, pacrno3HaBaHUE U H3YYCHUE CBOICTB KHUCIOpOJa, HaOIOJEHUE
B3aMMOJCUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
npekpaileHus ropenus (moxkapa), O3HAKOMJIEHHME C oOpa3laMHu OKCHIIOB U
ONKMCAaHWE HX CBOKCTB, MOJy4Yye€HHUE, COOMpaHUE, paCllO3HABaHUE M H3y4YEHUE
CBOMCTB BOA0poJia (TopeHue), B3aumozehcTBrue Bojopoaa ¢ okcujgom meau (II)
(BO3MOKHO HCTIOJB30BAaHUE BHICOMATEPUATIOB), HAOIOJACHHE OOpA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBAaHUE OCOOCHHOCTEM PpAaCTBOPEHMS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON
MAaCCOBOM JI0JIEM PacTBOPEHHOIO BEIIECTBA, B3aUMOJAECHUCTBUE BOJbI C METAJJIAMU
(HaTprieM ©  KaibleM) (BO3MOXKHO HCIIOJb30BaHUE BUJIEOMATEPUAIIOB),



HCCJIENOBaHHE OO0pa3loOB HEOPraHWYECKHX BEIIECTB PpAa3JIMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUS OKPAaCKH MHIMKATOPOB B PACTBOPAX KHUCIOT W ILIEJIOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIOT C METaulaMH, PEaKUMh HEUTpalu3aluy, IOJYYEHHE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 PAacTBOpa COJIM, PELICHHUE
DKCIEPUMEHTAIBHBIX 3a1ad MO TeMme «BaxHeumme Kiacchl HEOPraHWYECKHUX
COCIMHECHUN.

Hepuognuyecknit 3axkoH u Ilepumoamyeckas cucreMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XUMHYECKAS CBS3b.
OKHCINTEeTILHO-BOCCTAHOBUTEIbHbIC PEeaKINH

[lepBble TOMBITKM KJAacCU(PUKALMKU XUMUYECKUX 3ieMeHTOB. [loHsitue o
Ipynmnax CXOJIHBIX 3JEMEHTOB (ILLEJOYHbIE U IIEI0YHO3EMENbHbIE METalIb,
raJloreHbl, HHEPTHBIE Ia3bl). DJIEMEHTbI, KOTOpble 00pa3yloT aMPOTEpPHbIE OKCHIBI
Y TUAPOKCHUJIBI.

[Tepuonnueckunt 3akoH. Ilepuoanueckas cucTeMa XMUMAYECKUX 3JIEMEHTOB /1.
N. Mengeneera.  KopoTkonepuonHas W JAJIUHHONEpUOAHAs  (OpMBI
[Tepuoanueckon cuctembl xumuueckux diemeHtoB JI. . MenneneeBa. Ilepromasl
n rpynnbsl. OU3NYECKUM CMBICH IOPSAAKOBOIO HOMEpPA, HOMEpPOB IIepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX snep. M3oronsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  O0O0JOYEK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
Ilepnognueckon cucremsl [[. 1. MenneneeBa. XapakTepuCTUKA XUMHYECKOTO
3JIEMEHTA 10 €ro MnoJjiokeHuto B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HW3MEHEHMS pPaJuyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEpUOaaM.

3nauenue [lepuonnueckoro 3akoHa u [leproanueckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB I pa3BuTUsa Hayku u npaktuku. [[. M. MenneneeB — yd€Hbld H
IPaKIaHNH.

Xnumuueckast cBsa3b. KoBaneHTHas (mojsipHass M HENOJSIPHAs)  CBS3b.
DNeKTPOOTPULATEIIBHOCTh XUMUYECKHUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucnenus.  OKHCIHATENBHO-BOCCTAHOBUTEIBHBIE  PEAKLIMM.
IIpouecchl OKMCIEHUS U BOCCTAHOBJICHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3ydeHre oOpa3loB BEIIECTB METAIJIOB U HEMETAJIOB, B3aMMOJCHCTBHE
TUAPOKCUAA IHUHKA C pacTBOPAMU KHUCJIOT M UIEIOYEH, INPOBEICHHUE OMNBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKLUN
(ropeHue, peakuu pas3yioKeHUs, COSTUHEHMS).

Mescnpeomemmunie ceasu



Peanmn3anpsa MeXnpeIMETHBIX CBS3€M NPH W3Yy4YEHMM XHMHMM B 8 Kiacce
OCYLIECTBJISIETCS. 4YEpe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUM, TaK U TOHSATUM, SIBJSIOIINXCS CUCTEMHBIMH JJISI OTJICNIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TOHSTHS: HAy4YHBIN (DaKT, TUIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukauusi, MNEePUOJUYHOCTb, HaOJIO/IECHNUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusznka: Marepusi, aTroM, OIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIHI,
U30TOIbI, PAJIHOAKTUBHOCTh, MOJEKYNA, dJEKTPUUECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYHUHBI, €IUHULIBI
MU3MEPEHUS, KOCMOC, IUIaHETHI, 3BE3/1bI, COHIIE.

buonorus: porocunTes, npixanue, buochepa.

['eorpadus: armocepa, ruapochepa, MHUHEpaIbl, TOPHBIE TOPOJIBHI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTrBo U xXuMH4ecKasi peakiuus

[Tepnonnueckunt 3akoH. [lepuonnueckas cucTeMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MenpneneeBa. CtpoeHHMe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMHUYECKUX D3JEMEHTOB TNEPBbIX TPEX TMEPUOMAOB, Kalldd, KaJIbLMs M HX
COEIMHEHN B COOTBETCTBUM C TIOJOKEHHUEM »JIJIEMEHTOB B Ilepmoamueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrtpoeHre BelleCcTBAa: BHUABl XWUMHYECKOW CBSA3U. THIIBI KPHUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKOU PEIIETKU U
BUJIa XUMHUYECKOU CBA3U.

Knaccudukanms 1 HOMEHKIATypa HEOPTraHWYECKHUX BEIIEeCTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COCIMHEHNH, TEHETUYECKas CBSI3b HEOPraHNUYECKUX BEIIECTB.

Knaccudukanuys XuMUYeCKUX peakivii Mo pa3IuyHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pPEAKIMU BEIHIECTB, MO TeIIOBOMY 3(GdeKTy, Mo
M3MEHEHUIO CTETEeHEN OKHCICHUS XMMHUYECKHX DJIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTaau3aTropa). DK30- U SHAOTEPMHUUYECKUE PEAKLINUU, TEPMOXUMUYECKHE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckod peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHe 0 rOMOreHHBIX U TeTepOreHHBIX
peakuusx. [lonstue o karanmuse. [lonsTue 0 xumuueckom paBHoBecun. DakTopel,
BIMSIONIME HA CKOPOCTh XHMHUYECKOW pEaKUUW M MOJ0XKEHUE XHUMHYECKOTO
PaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE ~ pEAKLMH,  JJEKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHON peaxkuuu. CocraBnenue YPaBHEHHU I



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUA C  HCIOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust SIEKTPOTUTHYECKON TUCCOLUALIMU. DIEKTPOIUTHI U HEIJICKTPOJIUTHI.
Karnonsl, annonel. MexaHu3Mm auccolMalid BELIECTB C PA3JIMYHBIMU BUIAAMHU
XUMHUYECKOM cBsizu. CteneHs aucconuanuu. CUIbHBIC U CIA0bIE 3JIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y ciioBusl MPOTEKAHUSI peaKIMi HOHHOTO 0OMEHa,
NOJIHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHMS peakuuil. CBOWMCTBa KHUCIOT,
OCHOBaHMM U cojleil B CBeTe TMPEACTaBICHUNH 00 BJIEKTPOIUTUYECKON
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSITHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMA KPUCTALUIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAJUIOB UM HEMeTauloB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopua HaTpus), UCCIEAOBAHHE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW pEeaKkiuu
OT BO3JICUCTBUS PA3NHUHBIX (DAKTOPOB, MCCIECNOBAHHUE AIICKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCAa AUCCOLMALMUA KHUCIOT, WIEIOYEd U COJIEH
(BO3MOXKHO  HCTIOJIb30BAHME BHJACO MaTEpUAIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIMX — TNPU3HAKU  TPOTEKaHUS  PEaKIUMid  HOHHOrO  oOMeHa
(oOpa3oBaHue oOcajka, BBIIEICHUE Tas3a, oOOpa3oBaHWE BOJABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioKeHUs, COSAUHEHM), paclo3HABaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOILIBK) KAYECTBEHHBIX PpEAKIMHA HA  HOHBI, PEIICHUE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

Hemerajuibl M UX COeAMHEHUS

OO6mias  xapakrtepuctuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHE CBOMCTBA Ha IMpHUMEpPEe  XJIOpa
(B3aUMOZEICTBUE C MeETAUIaMH, HEMETaJJIaMH, IeJo4aMu). XJIOPOBOJIOPO.
CongHass KuCIIOTa, XUMUYECKUE CBOMCTBA, IMOJy4YeHUE, NMpUMEHEeHue. [lelicTBue
XJIOpa U XJIOPOBOAOPOAA HAa OPraHu3M 4YeJoBeKa. BakHelmme XJIOpUAbl U X
HaxXO0XICHHUE B IIPUPO/IE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHusi. CTpoeHue u (U3MYECKHUe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPOJA U Cephbl. AJUIOTPOITHbIE MOAU(DHUKAIIMU KUCIOPOa
U cephl. XUMUYECKHE CBOMCTBa cepbl. CepoBOAOPOI, CTpoeHHE, (QU3UIECKUE H
XUMHUYECKUE CBOMCTBA. OKCHIBI CE€pbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, Gu3MUeckue W XUMHYECKHE CBOMCTBa (00mmIME Kak
NpeCTaBUTENsl Kjacca KHCIOT W crnenuduyeckue). XHUMHUYECKHE PEakIiluu,
JeKAlUe B OCHOBE MPOMBIIUICHHOTO CIOCO0a TMONYYEHUSI CEPHOM KHCIOTHI.
[IpumeHenue cepHoil kucaoThl. COJIM CEPHOI KUCIIOThI, KAUECTBEHHAS! pPEAKIIUs Ha



cynabdaT-uoH. HaxoxneHue ceppl U €€ COCIMHEHUN B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpeabl COENMHEHHUSIMU cepbl (KUCIOTHBIE OX[IH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €ro MPeA0TBPaICHUS.

OO6mras xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHS. A30T, PaCHpOCTPAHEHHE B IPUPO/IE,
¢uznueckre U XuMH4YecKe cBoiicTBa. KpyroBopot azora B nmpupozge. AMMHUak, ero
(¢u3znuecKkre U XMMUYECKUE CBOMCTBA, MOJydyeHrue U npuMenenue. Conu aMMOHMS,
ux pu3NUecKre U XMMUYECKHEe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHbI aMMOHMs. A30THasi KHUCJIOTa, €€ MojdydyeHue, (pU3NYecKue U XUMHUYECKHE
cBoMcTBa (0OIIME KaK MPEICTaBUTENSl Kjacca KHUCIOT U crnenuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHUSI B KauyecTBE MHHEpaJIbHBIX
ynoopeHnii. XuMu4ecKoe 3arpsi3sHeHUE OKPY>KaIoIIel Cpejibl COeIMHEHUSIMU a30Ta
(KHCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3]yXa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHeie Moaudukanuu Gochopa, GuUMUECKHEe W XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHast kucinora, Puanueckue U XUMUUECKHUE CBOMCTRA,
nonydenue. McnonbzoBanue pocdaTtoB B kauecTBE MUHEPAIBbHBIX YA0OPEHUH.

O6mras xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHUsA.  YTJEpPOod,  aJUIOTPONHbIE
MoIU(UKALMK, PAcCHpOCTpaHEHUE B TpHUpojae, (U3MYecKue U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupoje. OKCuabl yrieponaa, ux
¢usnyeckue M XUMHYECKHE CBOICTBa, JAEWCTBUE HA IKUBBIE OPraHU3MBI,
NOJy4YeHUE U MPUMEHEHHE. DKOJIOTMYeCKrue MpPOOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a ria00albHOrO TMOTEIJIEHUS KIMMara, NapHUKOBBIN
addext. YronpHas KUCIoTa U €€ COoM, UX PU3NUYECKUEe U XUMUYECKHE CBOMCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HMOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEbCKOM
XO35HCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTUHEHUAX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTHIICH, dTaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpuponHble HCTOUYHUKH YTIEBOAOPOAOB (yroib, NPUPOIHBIA Ta3, HEPTH),
MPOAYKTHl UX mepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KHUpax, OeNKkax, YriieBoJlax — U X
poiM B KM3HM UeJoBeKa. MaTepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHHH.

KpemHuii, ero ¢usznueckue M XUMHYECKHME CBONCTBA, IMOIY4YEHUE U
npuMmeHeHue. CoeluvHeHUs] KpeMHHs B mpupone. OOmme mnpeactaBieHus o0
okcuzae kpemuus (IV) u xpemuueBor kucimore. CHUIMKATBl, X UCIOJIb30BaHUE B
ObITY, B NPOMBIIIEHHOCTU. BaxkHelre cTpouTeNlbHbIE MaTepualbl: KepaMuka,



CTEKJIO, IEMEHT, O0eToH, kene300eToH. [IpobaeMbr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 0Opa3IlOB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCJIOTHI,
NIPOBE/ICHNE KAaUeCTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAOIIIOICHUE MPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NIECKHUE U XUMHUUYECKHE CBOICTBA
rajoreHoB M WX COCJUHEHHI (BO3MOXXHO HCIOJIb30BAaHUE BHUJACOMATEPHAIIOB),
O3HAaKOMJIEHHE C o00pa3namMu XJOpPUAOB (TajJOreHUIOB), O3HAKOMJIEHHE C
oOpasilaMu  cepbl M €€ COCIUHEHUSAMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMAaTEepUaIIOB), HaOMIOICHUE Mpolecca OOyIJIMBaHUS caxapa Moj JeHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, H3Y4YEHHUE XHMHYECKHX CBOMCTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEJEHNE KAaUeCTBEHHOW peaKIu Ha Cybdar-
WOH U HaOIIofieHue Tpu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKHUMU
cBoiicTBaMu asora, (ochopa W HX COCAMHEHHH (BO3MOXKHO HCIIOJIIb30BAHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (HOchOpHBIX yA0OpEeHUl, MoIyYeHue,
coOupaHue, paclio3HaBaHUE W M3Y4YCHUE CBOWCTB aMMHaKa, IIPOBEJCHUE
KaueCTBEHHBIX PEaKIui Ha MOH aMMOHHUA U (ochaT-uoH U U3yyeHUe MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MENIBIO
(BO3MOXKHO HCIIOIb30BaHUE BHUJICOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANIMYECKUX PEIIETOK anMasza, rpadura, QyiepeHa, O3HAKOMJIEHUE C
IPOLIECCOM  aJICOPOIIMM  PAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPONCTBOM MPOTUBOras3a, MojydyeHue, cCOOMpaHue, paclio3HaBaHUE U WU3y4YEHUE
CBOMCTB YIJIGKHCIIOTO Ta3a, MPOBEJCHUE KAUECTBEHHBIX PEAKIU Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TNPU3HAKOB HUX TMPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIIMEH CHJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4 1o teMe «BaxkHelnme HeMeTaJTbl U UX COCTUHEHUS».

MeTaJuibl M UX COeIMHEHU S

OO6mras xapakTepuCTHKa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux rmnoioxeHus B Ilepuommueckon cucreme xummuyeckux diaemeHtos . U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHe MeTauioB. MeTramindeckasl CBsi3b U
METAJUTMYECKasi  KpUCTA/UIMUecKas  pemerka.  DJIEKTPOXUMUYECKUH  pAll
HarnpspKeHu MetauioB. dusnueckue U XUMHUYECKUE CBOMCTBA MeTaylioB. OO01ue
CIOCOOBI TMONydeHus: MeTauioB. [loHsTHE O KOppO3UM METAIOB, OCHOBHBIE
CIoCcOOBI 3amuThl UX OT Kopposud. CruiaBel (CTajib, YyTyH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MIPOMBITINICHHOCTH.

[I{emouyHble MeTAIUIBI: TOJIO)KEHHE B [lepronnueckoil cucTeMe XMMUYECKUX
sanementoB /. . MenzaeneeBa, CTpOCHHE KX aTOMOB, HaXO0XJIEHUE B IMPHUPOJE.
du3nuecKkue U XMMUYECKUE CBOICTBA (Ha mpuMepe Hatpus U Kanusi). OKCUIIBI U



TUAPOKCHIBI HATpusd MW Kanusa. lIpuMeHeHHWe MIeNOYHBIX METAIIOB MW UX
COCIUHECHUM.

IllenouyHo3eMeNbHBIE METAIAbl MAarHMl M KaJdbIUM: IIOJIOXKCHHE B
[Tepuognueckon cucreme xumuueckux aneMmeHToB JI. 1. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJI€HUE B IIpupoae. PU3nuecKkrne 1 XMMUYECKUE CBOWCTBA MarHus
u Kanblus. BaxHelue coequHEHUs KalbIUs (OKCHUJl, THUIPOKCHUI, COJIH).
XKécTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS.

AutoMuHUI: nosiokeHue B [lepuoauueckoi cucTeMe XMMUYECKUX 2JIEMEHTOB
J. . MenaeneeBa, CTpOeHME aroma, HaxOXJAcHHE B mpupoge. Pusnueckue u
XUMHUYECKHE CBOMCTBA allOMUHHS. AM(POTEpHBIE CBOMCTBA OKCUAA M TMAPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckon cucreme XMMHYECKUX 3J1€MEHTOB /1.
N. MenneneeBa, CTpoeHHE aToOMa, HaxXOXJAeHUE B Impupoae. Pusnueckue u
XUMHYECKHE CBOMCTBA Xkene3a. OKCuabl, THAPOKCUIbI U comu xkenesa (II) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpaslaMu METaUIOB W CIUIaBOB, UX (PU3UUYECKUMHU
CBOMCTBaMH, U3YYEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEW B3aMMOJCUCTBUS OKCHJA
KalblKs W HATpus C BOJOM (BO3MOXHO HCIHOJIb30BAHHE BHIEOMATEPUAIIOB),
VICCIIEIOBAHME CBOMCTB >KECTKOM BOJBI, IIPOLECCA TOPEHHUSI Kejle3a B KUCIOPOJIe
(BO3MOXHO  HCIOJB30BAaHUE  BHUJIEOMATEpPUATIOB), IPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MATHUS, KAIbIWS, AJIIOMUHUA, LIMHKA, JKEJe3a
(II) u xenesa (III), meau (II), HabnrogeHNE U OMUCAHUE MPOLIECCOB OKpAIIMBAHUS
IUIAMEHM MOHAMM HaTpus, Kaldus U KalblUusg (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), HCCIIeOBaHNE aM(POTEPHBIX CBOWMCTB THAPOKCHIA ATFOMUHUS
Y THIPOKCHUJIA [IMHKA, PEHICHHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxHenmme
METAJJIBI U UX COCTMHEHUS».

XHMHA U OKpYKaKOLIas cpeaa

BemecTtBa m Mmarepuansl B IOBCEJHEBHOW XM3HM YeENIOBEKa. be3omacHoe
WCIIOIb30BaHME BEIIECTB M XMMHUUYECKUX peakimil B ObiTy. [lepBasi momorib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKalolieh cpenbl (MpefesbHas 10mycTuMas
KOHIIeHTpa1us BeulectB, aanee — [1/IK). Ponb xuMun B pelieHU 3K0JIOTHYECKUX
pooIeM.

Xumuueckuit IKCnepumMenm:

U3ydeHre oO0pa3lloB MaTepUaioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE
MaTepuasbl).

Mexcnpeomemmuule ceasu



Peanmn3annsa MeXnpenIMETHBIX CBS3€M NPH W3Yy4YEHMM XHMHMM B 9 Kiacce
OCYILIECTBIISIETCSl 4epe3 HCIOIb30BaHME KaK OOIIHUX eCTEeCTBEHHO-HAYYHBIX
TIOHSITHH, TaK Y TIOHITHH, SIBIISIONIAXCS CUCTEMHBIMH JIJIST OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHs, aHaliu3, CHHTE3, KIacCUpUKaLHUs, TEePUOAUIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJICJTUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, NapHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTEPHUAIIBI.

dusznka: Marepusi, aTroM, OJIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIH],
M30TOIbI, PAANOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUU 3apsij, MPOBOJHUKH,
MOJTYNPOBOJHUKHY, JUAIEKTPUKH, (OTOIIIEMEHT, BEIIECTBO, TeNO, O0O0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBa, ra3, pacTBOpP, PACTBOPUMOCTb, KpUCTAJITMUECKAs
pemérka, CriaBbl, (PU3MYECKUE BEIMYUHBI, €IUHUIBI W3MEPEHUsl, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTHILE.

buonorus: dorocuntes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIbHbIE
y100pEeHHsI, MUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocepa, ruapochepa, MHUHEpAIbl, TOPHBIE TOPOJIBHI,
MOJIE3HbIE UCKOIIAeMbIe, TOILTUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3yIbTAaThl OCBOCHMS MPOrPaMMbl OCHOBHOI'O  OOIIEro
o0pa30oBaHusl JOCTUTalOTCS B XOJie OOYy4YEeHHs] XMMUU B €IMHCTBE Y4YeOHOW U
BOCIIUTATENIbHOM JEATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIIMOKYJIbTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSITHIMU B
oOlllecCTBE TMpaBWIaMU MU HOPMAaMU TOBEACHUS U CIIOCOOCTBYIOT IpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIIMN 00yYarOIITUXCSI.

JInuHOCTHBIE ~ pPE3yNbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYarolIMXCS
PYKOBOJICTBOBAThCA  CHCTEMOIl MO3UTUBHBIX IIEHHOCTHBIX OpUEHTAlUM U
pacuiipeHue onbiTa AesTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) mnaTpuoTHYECKOr0 BOCTIMTAHUS:

[EHHOCTHOI'0 OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
W HAy4YHOMY HACIEIUI0, TMOHUMAaHMS 3HAYEHUS XUMHUYECKONW HAayKu B KH3HU
COBPEMEHHOI'0 O0IIECTBa, CIIOCOOHOCTU BIAJETh JOCTOBEpHOU WH(OpMaruen o
NEPEAOBBIX JOCTHUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U 0OIIECTBA;

2) rpa:kaaHCKOr0 BOCIIUTAHUSA:

NPEACTaBICHUS O COIHUAIbHBIX HOpPMax MW MpaBWIaX MEXKIUNYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIENOBATENbCKOM, TBOPUECKOM M JAPYrHX  BHJAAX
NEeATENbHOCTA, TOTOBHOCTH K PAa3HOOOpPAa3HOM COBMECTHON AEATENbHOCTU TpHU
BBIMIOJTHEHUN Y4Y€OHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMUYECKHUX
AKCIIEPUMEHTOB, CO3IaHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
UM B3aUMOIIOMOIIM B TIpoOlLleCC€ OTOW Yy4eOHOM [eATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M TMOCTYNKH CBOUX TOBAPHUILEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

MHUPOBO33PEHUYECKHUE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTABJISIONINE
OCHOBY i1 TIOHMMAaHUS CYIIIHOCTH HAyYHOW KApTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJBI, B3aMMOCBS3SIX YEIOBEKa C
IPUPOJHOM CPEAOH, O POJIM XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MI03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHbIE HA MOJIYYEHHWE HOBBIX 3HAHUU IO
XUMUU, HEOOXOIUMBIC NJi1 OOBSICHEHHS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATENbHON, MH(POPMAIMOHHON M YHUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOATENBbHON paboThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEpPaTypoid, JOCTYNHBIMU TEXHHUYECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTU;

UHTEpEC K OOYyYEHHIO M TMO3HAHUIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K €caMOOOpa3OBaHHWIO, MPOEKTHOM H  HMCCIIEN0BATEIbCKON
JeSITeNbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJIIEHHOCTH U YpOBHS OOydeHUs B
JlaJIbHEHIIIEM;

4) popMupoBaHusl KYJbTYPbI 310POBbS:

OCO3HAaHUE IIEHHOCTH JKHU3HM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY
3JI0pOBBIO, YCTAHOBKM Ha 370pPOBBIA 00pa3 >KU3HH, OCO3HAHHUE MOCIEACTBUHA U
HENpUATHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS alKOroisl, HAPKOTUKOB, KYPEHHS),
HEOOXOJIUMOCTH COOMIOJICHUs] MpaBuid O€30MacHOCTH TpU  OOpallleHUH ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HH,

S) Tpy10BOr0 BOCIIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY M3y4eHUI0 podeccuii U Tpya pa3aIudaHoro poja,
YBOKEHUE K TPYAy M pe3ylbTaTaM TPYAOBOH AESITEIbHOCTH, B TOM YHUCIIE Ha
OCHOBE IMPUMEHEHHUs TMPEIMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
WHINBUYaTbHON TPAEKTOPUU MPOJODKEHHS 00pa30oBaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH,
yCTIETHOW MPOQECCHOHATBHON MEATENHHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIallTUPOBATHCS B MPO(ECCHOHATLHOM Cpesie;

6) 3K0JI0rH4YeCcKOro BOCIIUTAHMS

HKOJIOTUYECKU 1IeJIeCO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIeCTBOBaHUS, MOHUMAaHKUE [IEHHOCTU 3/I0POBOTO U
O6e3omacHoro o0Opas3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nuecKoMy M TICUXMUYECKOMY 3I0POBBIO, OCO3HAHHE I[EHHOCTH COOJIIOICHUS
npaBuiI O€30MaCHOr0 MOBEAEHUS MpU padoTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaIHsIX,
YTPOXKAIOIINX 3/I0POBBIO U JKU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHATHh 3HAHUS, MOJydyaeMble MPU U3YYCHUH XUMUHU, IS
pEIIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOIEH MPUPOTHON CPEo, A TOBBIIIEHUS
YPOBHSL  3KOJIOTMYECKOW KYJAbTYpPbl, OCO3HAaHHS TJ00ANbHOIO  XapakTepa
HKOJIOTUYECKUX TPOOJIIeM M MyTed MX PEHICHHs MOCPEACTBOM METOAOB XHMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B IO3HABATEIHHOM,
KOMMYHUKATUBHOM U COITMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMerampenMeTHBIX pE3yAbTAaTOB BBIACTSAIOT 3HAYUMBIC IS
dbopMUpOBaHUS MHPOBO33pEHUSI OOLIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (PaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbIE
UCTOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX IpeaMeTax M IO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHOU



Hay4YHOU KapTUHE MHUpPA, U YHUBEpCAJIbHbIC yueOHbIE ACHCTBUS (I03HABATENbHbIE,
KOMMYHUKATHUBHBIE, DPETYJISTUBHBIE), KOTOpbIE O0OECHeunBarOT (POPMHUPOBAHUE
FOTOBHOCTH K CAMOCTOSITEIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOM
JeSITEeTHbHOCTH.

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIE 1elicTBUS

ba3oBble j1ornueckue AefcTBus:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHMI: PACKPBIBATH CMBICII XUMHUUYECKHX TMOHATUN (BBIACIATH UX XapaKTEpHbIE
PU3HAKH, YCTAaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMHU TOHSTHUAMH), HUCIOIb30BaTh
MOHATHUS JJIs1 OOBACHEHUS OTAENbHBIX ()aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KpUTEpUH JUISl KJIAaCCU(PUKAIIMU XMUMUYECKUX BEIIECTB M XUMHUYECKUX PEAKIINM,
YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU M3yUCHUS,
CTPOUTH JIOTUYECKUE PACCYX AEHUSA (MHAYKTUBHbBIC, IEIYKTUBHbIE, 10 aHAJIOTHN),
JienaTh BBIBOJbI M 3aKJIFOUYEHUS,

yMEHHE TMPUMEHITh B TIpPOIleCCe€ TO3HAHMS TOHATUS (TIPEAMETHBIE W
MeTanpeMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBBIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI DJEMEHTAa), XUMHUYecKas ¢GopMyna W ypaBHEHUE
XUMUYECKOW peakluu — MPU PEUICHUHU Y4eOHO-TI03HABATENBHBIX 33/1a4, C yUETOM
ATUX MOJEIBHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTEPU30BaTh CYIICCTBEHHBIC
NPU3HAKH U3YYaEMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIBJISITh  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBbIE CBSI3M U
MIPOTUBOPEYUMS B U3yUaeMbIX MPOIECCaX U SBJICHUSIX.

Ba3oBnle ucciiegoBarejbcKue 1eMCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI ISl (OPMHPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBHICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETeHHE ONbITa IO IUIAHWPOBAHUIO, OpPraHU3allMd W TPOBEJICHUIO
YUCHUYECKHX DJKCIIEPUMEHTOB, YyMEHUE HaOJIoJaTh 3a XOJAOM Ipoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATH €0 PE3yNbTaT, (HOPMYIUPOBATH 00OOIICHUS U
BBIBO/JIbI 110 pe3yjIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM padore.

PabGora ¢ unpopmaumeii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH M WHTEPIPETHPOBATH WH(HOPMAIUIO
Pa3JIMUHBIX BUJIOB U (POPM MPEICTABICHUS, MOIYIAEMYIO U3 Pa3HBIX UCTOYHUKOB
(Hay4qHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOIO COJEpXkaHUs, CIPABOYHBIE
nocobusi, pecypcsl MHTepHeTa), KpUTUYECKHU OIEHUBATH MPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO MHPOPMAIIHIO;



YMEHHE MPUMEHSTHh Pa3IWdYHbIE METObl W 3alpoChl MPU MOUCKE U OTOOpE
MH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBIIOIHEHUS
y4eOHBIX U MMO3HABATENbHBIX 337a4 ONPEAEIEHHOr0 THUIA, TPUOOPETEHUE ONbITA B
o0lacTh UCHOJb30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHHE KYJbTYpOH aKTUBHOI'O UCIIOJIb30BAHUS PA3IIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMAJIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMK U
WUTIOCTPUPOBATh pEIIaeMble 337a4d HECIO0XKHBIMUA CXEMaMH, JHarpaMMaMu,
IpyruMu popmMamu rpaduKu ¥ UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh M AaHAJU3UPOBATh B IIpolecce Y4eOHOH u
HCCJIEI0BATENbCKON AESTENbHOCTH MH(DOPMALMIO O BIMSHUU MPOMBILUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHUE OKpY)Karouled NpUpOAHON
CpEelBl.

KoMMyHHKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIC ICHCTBHA:

yMEHHs 3aJilaBaTh BOIPOCH (B Xoje nauanora W (WIM) AWCKYCCHUH) IO
CyliecTBy  oOcyxkmaemMoill  TeMbl, (OPMYIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTENBHO BBIITOIHEHUS IPEII0KEHHOM 3a/1a4;

YMEHUS  NPEACTABIATH  IOJYYEHHbIE  pE3yJbTaTbl  ITO3HABATEJIBHOU
NEATENbHOCTH B YCTHBIX W IHMCBMEHHBIX TEKCTax; JejaTh M[PE3EHTALUI0
pE3yNbTAaTOB BBINOJHEHUS XMMHUYECKOTO SKCIIEPUMEHTa (JaOOpaTOPHOIO OIbITa,
1a00paTOpHOM pabOTHI IO UCCIETOBAHUIO CBOICTB BEIIECTB, yUEOHOIO ITPOEKTA);

YMEHHUA Y4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MIO3HABATEJILHOM M MCCIIEIOBATEIbCKOM  JAESATENBHOCTH  NPU  PELIECHUHU
BO3HUKAIOUIUX NpOoOJIEeM Ha OCHOBE Y4éTa OOLIMX HHTEPECOB M COIrJIACOBAHMS
no3unui (00CyXaeHusi, OOMEH MHEHMSMHM, «MO3TOBBIE IITYPMbD», KOOPIWHALUSA
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOM pa0OTHI U JPYTHE).

PerysiTuBHBbIC YHHBeEpPCAJbHbIC Y4eOHbIE NelCTBUA:

YMEHHE CaMOCTOATEIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBISATh, KOHTPOJIMPOBATh U NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO
JesITeNbHOCTD, BEIOMpaTh Hanbomee 3PPEKTUBHBIE CIIOCOOBI PelIeHUs] yYeOHbIX U
MO3HABATEJbHBIX 337a4, CAMOCTOSITEIbBHO COCTaBJISATh WIM KOPPEKTHUPOBATH
NPEAJIOKEHHBIA QJITOPUTM  JEUCTBUUA INPU BBIIIOJHEHUM 33JaHUM C Y4YETOM
HOJIYYEHUS] HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3yibTaTa 3asBJICHHOW L€, YMEHUE
HCIIOJIb30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, PEAJIaraeMble B YCIOBUU 3aIaHHMA.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMeTHBIX pE3yJbTAaTOB [0 OCBOEHHUIO 0053aTEIbHOIO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW deneparbHOl pabodeil mporpaMMoHu,
BBIJICNIAIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbIE€ 3HAHHUS, YMEHUS H CHOCOOBI



nercTBUl, crenuduueckue IS TMPEIMETHOW o0sacTh  «XHUMHS», BUIBI
JNEATENTbHOCTU MO  TMOJYYEHWID HOBOI'O 3HAHWS, €ro HHTEpIpeTalui,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOydenus B 8 kiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM ypOBHE

JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIMXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHUM: aToM, MOJEKYJa,
XMMHYECKUN JJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOMHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIpHAs Mmacca,
MaccoBasi JOJIsl XUMUYECKOT 0 3JIEMEHTa B COEIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHMCJIOTA, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasi peakius, Kiaccuukanus peakuuid: peakiuu
COCIMHEHHUs, PpEaKIUU PAa3JIOKEHUs, PpEaKIUU 3aMENICHUs, peaKuuu
00MEHa, HK30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TEIUI0BOM A((EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aToMHas OpOUTallb, paanycC
aToMa, XMMHUYECKas CBs3b, MOJSPHAs U HEMOJISIpHAs KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PAacTBOpP, MAaccoBas JOJs BEIECTBA
(mpolLeHTHAs! KOHLIEHTPALUs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHWYECKUX TOHATUUA U
MIPUMEHATH 3TU NOHATHUS IPU ONMCAHUH BEUIECTB U MX MPEBPALLECHHI;

e WCIIOJNB30BAaTh XWMHUYECKYIO CHUMBOJHKY JUIsl COCTaBJICHHS (HopMys
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKLINN;

e OIpeeNsaTh BaJEHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCJEHUSI  DBJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUN IO
dbopMmynam, BHUI XUMHUYECKOH CBsI3M (KOBaJeHTHAs MW WOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJNYECKONM 3aBUCUMOCTH CBOICTB
XUMUYECKUX AJIEMEHTOB OT MX moyioxkeHusa B Ilepuonuueckoil cucreme,
3aKOHOB COXPAaHEHUsS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHAa ABOrajipo;

e ONUCHIBATH M XapakTepuzoBaTh TabmuuHyr ¢opmy Ilepuoanueckoi
CHUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh TMOHATHUS  «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnodoouynas noarpynna (b-rpynna)y», maneie u
OoJbIIME TEPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpble HMEIOTCS B
tabnuie «llepuonnueckass cucrema xumuueckux odiementoB . W.
MeHnneneeBa» C€ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij siapa, 00IIee YUCIIO DIIEKTPOHOB
U pacipeiesiCHUE X MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKUEe BEIIECTBa,
XUMHYECKUE peaKkiuu (M0 YUCIY WM COCTaBY YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, M0 TEIIIOBOMY (D dekTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOINME XUMHUUYECKHME CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/asi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUSI XUMHUYECKHUX [PEBpaAIllCHUIl B
Pa3JIMYHBIX YCIOBUSIX;

BBIYHCIISATH OTHOCHUTEIBHYIO MOJIGKYJISAPHYIO U MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJNI0 XHMHYECKOrO »dJeMeHTa 1o ¢dopmyse
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

NPUMEHSATH OCHOBHBIEC OIEPAlMU MBICIUTEIbHON NEATEeIbHOCTH — aHaJIU3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aI|io, KiaccHu(uKaimio,
BBISIBJICHUE TPUYMHHO-CIICICTBEHHBIX CBSI3€ — IS M3YYECHHS CBOWMCTB
BEIIECTB W XHUMHUYECKMX PEAKIUMA, EeCTECTBEHHO-HAYyYHbIE METO/IbI
MO3HAHUS — HAOIOJICHUE, U3MEPEHUEe, MOJICTUPOBAHME, SKCIEPUMEHT
(peanbHbBIA U MBICTIEHHBIN);

cienoBaTh ~ MpaBWJiaM  MOJB30BAaHUA  XMMHUYECKOM  TOCYyIOW U
Ja00paTOpHBIM  O0OpPYJOBAaHMEM, a TakXKe IpaBUjIaM oOOpalleHus ¢
BEUIECTBAMHU B COOTBETCTBUM C HHCTPYKUUSIMU IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJIYYEHHUIO U COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAECIEHHON MacCOBOM JOJIEM PaCTBOPEHHOI'O BEHIECTBA,
IUTAHKUPOBATh M TPOBOAWTH  XUMHYECKHE  OKCICPUMEHTBI 10
pPacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOyueHusi B 9 kiacce npeMeTHbIC pe3yJibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX TMOHSATHUN: XUMUYECKUN
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO,
CJIIOHOE BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTb, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKasi CBA3b, TEIIOBOU 3 (DeKT
peakumu, MOJb, MOJSIpHBIH  O00BEM,  pPAacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIIUTHI, AIEKTPOIUTHUYECKAS] IUCCOUUALMS, PEAKIUU HOHHOTO
oOMEHa, KaTaJu3aTop, XHMHYECKOE€ paBHOBEcHE, O0OpaTUMble U



HEeOOpaTUMBbIE pEaKLUWH, OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIE PpEAKIUH,
OKHCJIMTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHWE W  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAs, MOHHAs,
MeTaJInYecKasi), KpHUCTaJUIM4ecKasi pemérka, KOppo3us METaIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakUuu, MPEeHeNbHO JAOMyCTUMAas
koHueHrpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHSATUM U
MPUMEHSTH 3TU NOHATHUS MPU ONMCAHUU BEUIECTB U UX MPEBPALLCHHI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUIS COCTaBlieHUs (opMyi
BEILIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUM;

OTPEAENITh BaJIECHTHOCTh U CTENEHb OKUCIEHUSI XMMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pa3IMYHOrO COCTaBa, MPUHAIEKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COCIMHEHHH 1o (opmyiaM, BUI XUMUYECKON
CBsI3U (KOBaJICHTHAs, WOHHAs,, METAJUIMYECKasl) B HEOPraHUYEeCKUX
COEJIMHEHMSIX, 3apsj MOHA MO XUMHYECKOW (opMyIsie, XapakTep Cpenbl B
BOJIHBIX PACTBOpPaX HEOPraHMYECKUX COCIMHEHUH, THUIl KPUCTAIIMYECKOM
PEIETKN KOHKPETHOT O BELIECTBA;

packpeiBaTh cmbich Ilepmommueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: ONUCHIBATh U XapaKTepU30BaTh
Tabnuunyto ¢opmy Ilepuonnueckoil CUCTEMbl XUMUYECKHX AJIEMEHTOB:
pasnuyaTh TMOHATUSA «riaBHas mnoarpymnma (A-rpynma)» U «moOodHas
nonrpynma (b-rpymma)», Mameie u OONBIIME TEPUOMBI, COOTHOCHUTH
0003HayYeHusl, KOTOpblE HMEIOTCA B TNEPUOAUYECKON Taldmuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sApa, oOOIIee 4YHCIO DJIEKTPOHOB U
pacrpeseneHue HMX IO 3JEKTPOHHBIM CJOSM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB 3JIEMEHTOB M MX COEIMHEHHI B
npenesax MajblX MEPUOJIOB U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHUS UX
aTOMOB;

KJIAaCCU(PHUIMPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIAy U COCTaBy YYAacCTBYIOUIUMX B pEaKIUU
BEIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHU(PUUECKUE XUMHUYECKUE
CBOMCTBAa NPOCTBIX U CIOXHBIX BEIIECTB, IOATBEPKIAAs ONHCAHUE
IpUMEpaMU MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIMX
XUMUYECKUX PEAKIINN;

COCTaBISATh YPABHEHUS BJIEKTPOJUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIIMA NOHHOTO



oOMeHa, ypaBHEHMSI peakluii, MOATBEPKIAIOIIUX CYIIECTBOBaHUE
TEHETUYECKOU CBSI3U MEXY BEIIECTBAMU PA3TUUYHBIX KJIACCOB;
packpbIBaTh CYIIHOCTh OKHCITUTEIbHO-BOCCTAaHOBUTEIBHBIX — PEaKIUi
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHCca ITUX PEaKIUi;
POrHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKHX TMPEBpANICHUNH B Pa3TUIHBIX
YCJIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIGKYJISAPHYIO U MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJeMEHTa 10 ¢dopmyse
COEIMHEHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PaCUEThI
10 YPaBHEHUIO XUMHUYECKON PEaKITNH;

coOnoaTh  MpaBWia  MOJB30BAHUS ~ XMUMHYECKOM  TOCYIOM U
7abopaTopHBIM  00OpPYIOBaHMEM, a TaKXe IMpaBuja OOpaImleHus C
BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIUSMHU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO M COOMpPAHUIO
ra3000pa3HbIX BEMIECTB (aMMHAaKa U YIJIIEKUCIIOrO rasa);

NPOBOJUTH  PEAKIUH, TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUI-, OPOMHUI-,
MoJuI-, KapOoHatr-, ¢ocdar-, cuIMKaT-, Ccyiab(dar-, THIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpaxX HEOPTAHUUYECKUX BEIECTB;

MPUMEHSITH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON NMEATeIbHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEeMaTU3aIUIO, BbBISIBICHUE
NPUYUHHO-CIICICTBEHHBIX CBS3€H — NJIi WM3y4YEHUsI CBOWCTB BEIIECTB U
XUMHYECKUX PpEaKIui, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJIIOICHHUE, M3MEpPEHNEe, MOJACIUPOBAHUE, DKCICPUMEHT (pealbHBIM M
MBICJICHHBIM ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
HaumeHoBanue KonnuectBo yacos

Ne DJIeKTpOoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIC
pa3aesioB M TeM KonTpoabHbie IIpakTH4yeckue

n/n Bcero pecypesl
NPOrpamMMmel padoTbI padoThI

Pasnea 1. [leppoHavyanbHble XHMHYECKHE IIOHATHSA

XuMHs — BakHas
001acTh
1.1 €CTECTBO3HAHUS U 5 0 2
MPAKTUYECKOU
JIeSITeIbHOCTH YeIIOBEKa

bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢ POIII
https://resh.edu.ru/subject/29/ SAKmacc
https://www.yaklass.ru/p/himija @oxchopa
https://foxford.ru/wiki/himiya O61ak0o 3HAHUMA
https://school.oblakoz.ru/materials/496049 Videouroki
https://videouroki.net/video/himiya/8-class/khimiia-8-
klass/ Cxaiicmapt https:/skysmart.ru/articles/chemistry
Nudoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=8 klass DnexrponHnas ¢popma ydeOHHKA
https://media.prosv.ru/content/item/7562/

BemectBa u
1.2 o 15 0 0
XUMUYECKHUE PEeaKIUU

but6mmoreka IIOK https://m.edsoo.ru/7f41837¢ POII
https://resh.edu.ru/subject/29/ SAKnacc
https://www.yaklass.ru/p/himija ®okchopn

https://foxford.ru/wiki/himiva O0n1ako 3HaHUI
https://school.oblakoz.ru/materials/496049 Videouroki
https://videouroki.net/video/himiya/8-class/khimiia-8-

klass/ CkaiicmapTt https://skysmart.ru/articles/chemistry
HNudoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=8 klass Dnexrponnas ¢popma yueOHHKa
https://media.prosv.ru/content/item/7562/




Hroro no pazgeny 20

Pa3jen 2. BaxkHeiimme npeacTaBuTe M HEOPraHMYeCKUX BelIECTB

Bosnyx. Kucnopon.

2.1
[Toustue 06 okcumax

bubmuoteka I{OK https:/m.edsoo.ru/7f41837¢ POIII
https://resh.edu.ru/subject/29/ AKnacc
https://www.yaklass.ru/p/himija @oxchopa

https://foxford.ru/wiki/himiyva O01ako 3HaHui
https://school.oblakoz.ru/materials/496049 Videouroki
https://videouroki.net/video/himiya/8-class/khimiia-8-

klass/ Ckaiicmapr https://skysmart.ru/articles/chemistry
HNudoypok
https://school.infourok.ru/videouroki?predmet=himiya

klass=8 klass DnexrponHnas ¢popma yueOHUKa
https://media.prosv.ru/content/item/7562/

Bonopoa. IonsTue o
KHCJIOTax U COJIAX

2.2

bubmuoteka I{OK https:/m.edsoo.ru/7f41837¢ POIII
https://resh.edu.ru/subject/29/ AKnacc
https://www.yaklass.ru/p/himija @oxchopa

https://foxford.ru/wiki/himiya O0nako 3HaHUH
https://school.oblakoz.ru/materials/496049 Videouroki
https://videouroki.net/video/himiya/8-class/khimiia-8-
klass/ Cxaiicmapt https://skysmart.ru/articles/chemistry
Nudoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=8 klass DnexrponHnas ¢popma yueOHUKA
https://media.prosv.ru/content/item/7562/

Bona. PactBopsil.
2.3 INoustue 00 5 0
OCHOBAHHUAX

but6mmoreka [IOK https://m.edsoo.ru/7f41837¢ POII
https://resh.edu.ru/subject/29/ AKnacc
https://www.yaklass.ru/p/himija ®okchopn

https://foxford.ru/wiki/himiva O0nako 3HaHUI
https://school.oblakoz.ru/materials/496049 Videouroki




https://videouroki.net/video/himiya/8-class/khimiia-8-
klass/ Cxaiicmapt https:/skysmart.ru/articles/chemistry

Nudoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=8 klass DnexrponHnas ¢popma yueOHUKA
https://media.prosv.ru/content/item/7562/

OCHOBHBIE KJIACCHI

but6mmoreka IIOK https://m.edsoo.ru/7f41837¢ POII
https://resh.edu.ru/subject/29/ SAKmnacc
https://www.yaklass.ru/p/himija ®okchopn

https://foxford.ru/wiki/himiva O0nako 3HaHUI
https://school.oblakoz.ru/materials/496049 Videouroki

2.4 HEOPraHUYECKUX 11 https://videouroki.net/video/himiya/8-class/khimiia-8-
COCIUHCHUN klass/ CkaiicmapTt https://skysmart.ru/articles/chemistry
Nudoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=8 klass Dnexrponnas ¢popma yueOHHKa
https://media.prosv.ru/content/item/7562/
Hroro no pazgeny 30

Paspnea 3. Ilepnonnueckuii 3axkon u llepuoanyeckasi cucrema xumnueckux 3j1eMeHToB /I. 1. MenneneeBa. CTpoeHne aToMOB.

Xumuueckas ¢cBsizb. OKHCIANTEIbHO-BOCCTAHOBHTEJIbHbBIE P€aAKIHH

3.1

Ilepuoauueckuii 3aK0H
u [lepuonnueckas
CHCTEeMa XUMUYECKHUX
snemeHToB /I. M.
MenneneeBa. CtpoeHue
aToma

but6mmoreka [IOK https://m.edsoo.ru/7f41837¢ POIII
https://resh.edu.ru/subject/29/ AKmnacc
https://www.yaklass.ru/p/himija (DOKC(bOp):[
https://foxford.ru/wiki/himiva O0nako 3HaHU
https://school.oblakoz.ru/materials/496049 Videouroki
https://videouroki.net/video/himiya/8-class/khimiia-8-
klass/ CkaiicmapTt https://skysmart.ru/articles/chemistry
Nudoypok

https://school.infourok.ru/videouroki?predmet=himiya




klass=8 klass Dnexrponnas ¢popma yueOHHKa
https://media.prosv.ru/content/item/7562/

Xumudeckasl CBA3b.

but6mmoreka [IOK https://m.edsoo.ru/7f41837¢ POII
https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija qDOKC(I)op,Z[

https://foxford.ru/wiki/himiya OGako 3HaHHIA
https://school.oblakoz.ru/materials/496049 Videouroki

OKHCITUTEIBHO- - : : — o
3.2 8 https://videouroki.net/video/himiya/8-class/khimiia-8-
BOCCTAaHOBUTCIIbHBIC _ - ]
klass/ Ckaiicmapr https://skysmart.ru/articles/chemistry
peakuuu 22aoor
Nudoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=8 klass DnekTponHas gopma yueOHHKA
https://media.prosv.ru/content/item/7562/
Hroro no pazneny 15
PezepBHOe Bpems 3
OBHIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME




9 KVIIACC

Ne
n/n

HaumeHoBaHue pa3iesioB u
TeM NPOrpamMMbl

KoanuecTBo 4acoB

KoHTpoanHbIe
Bcero P
padoThbI

IIpakTH4eckue
padoThbI

duaekTpoHHbIe (LM (poBbIE) 00pa3oBaTeIbHbIE
pecypchbl

Pa3nea 1. BemecTBo 1 XMMHYeCKHe peaKkIuA

1.1

[ToBTOpenue u yriuyoiieHue
3HAHU OCHOBHBIX Pa3AeIoB
Kypca 8 kiacca

bubmuoreka I{OK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SAKiacc
https://www.yaklass.ru/p/himija CDOKC(bopz[

https://foxford.ru/wiki/himiya O61aKo 3HaHUA
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-

class/ CkalicMapTt
https://skysmart.ru/articles/chemistry HH(boypOK
https://school.infourok.ru/videouroki?predmet=himiya

klass=9 klass DnexrponHas ¢popma yueOHUKa
https://media.prosv.ru/content/item/6727/ Perry OI'D
https://chem-oge.sdamgia.ru/

1.2

OCHOBHbIE 3aKOHOMEPHOCTHU
XUMHUYECKUX PEAKIUI

bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija @oxchopa

https://foxford.ru/wiki/himiya O0ako 3HaHUH
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkalicmapT
https://skysmart.ru/articles/chemistry Mupoypox

https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass Dnexrponnas ¢popma yueOHUKa
https://media.prosv.ru/content/item/6727/ Petry OI'D




https://chem-oge.sdamgia.ru/

1.3

DIIEKTPOJIUTHYECKAS
JUCcoIManysl. XUMHYECKHUE
peaKuuu B pacTBOpax

but6mmoreka LIOK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija CDOKC(I)OpI[
https://foxford.ru/wiki/himiya O0nako 3HaHUI
https://school.oblakoz.ru/materials/496050

Videouroki https://videouroki.net/video/himiya/9-
class/ CkaiicMapTt

https://skysmart.ru/articles/chemistry I/IH(boypOK
https://school.infourok.ru/videouroki?predmet=himivya
klass=9 klass DnextponHas ¢popma yueOHUKA
https://media.prosv.ru/content/item/6727/ Pemry OI'D
https://chem-oge.sdamgia.ru/

Hroro no pazneny

17

Pa3pen 2. HemeTaabl M HX COeTHHEHUS

2.1

OO6mras XxapaKTepucTruKa
XUMHUYECKHUX 3JIEMEHTOB
VIIA-rpynmnsl. ["anorenst

but6mmoreka LIOK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SAKmacc
https://www.yaklass.ru/p/himija CDOKC(I)OpI[

https://foxford.ru/wiki/himiya QO0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-

class/ CkaiicMapTt
https://skysmart.ru/articles/chemistry I/IH(boypOK
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnextponHas ¢popma yueOHUKA
https://media.prosv.ru/content/item/6727/ Perry OI'D
https://chem-oge.sdamgia.ru/

2.2

OOm1ast XxapaKTepUCTHKA
XUMHYECKHUX IEMEHTOB

bubnmoreka [{OK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SIKmacc




VIA-rpynnel. Cepa u eé
COEIMHEHUS

https://www.yaklass.ru/p/himija @okchopa

https://foxford.ru/wiki/himiya O61aKo 3HaHUA
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-

class/ Cxalicmapt
https://skysmart.ru/articles/chemistry Uupoypox
https://school.infourok.ru/videouroki?predmet=himiya

klass=9 klass DnexrponHas ¢popma yueOHUKA
https://media.prosv.ru/content/item/6727/ Petry OI'D
https://chem-oge.sdamgia.ru/

2.3

OO6mras XxapakTepucTuKa
XAMHUYECKHUX 3JIIEMEHTOB VA-
rpymmsl. A3oTt, Gpocdop u ux
COEMHEHHMS

but6mmoreka [IOK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija @oxchop

https://foxford.ru/wiki/himiya O0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkaiicMapT

https://skysmart.ru/articles/chemistry MH(poypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnexrponHas ¢popma yyeOHUKa
https://media.prosv.ru/content/item/6727/ Petry OI'D
https://chem-oge.sdamgia.ru/

24

OO6mras xapakTepucTuKa
XMUMUYECKHX 3JIEMEHTOB
IVA-rpynnel. Yraepon u
KPEeMHUI U UX COEIMHEHMS

bubmuoreka I{OK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SAKiacc
https://www.yaklass.ru/p/himija @okchopa

https://foxford.ru/wiki/himiya O61aKo 3HaHUMA
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-

class/ CkalicMapTt
https://skysmart.ru/articles/chemistry Uupoypox




https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnexkTponHnas popma yueOHUKA

https://media.prosv.ru/content/item/6727/ Perry OI'D
https://chem-oge.sdamgia.ru/

Hroro no pasgeny

25

Pa3zgen 3. MeTra/uibl M UX COeTHHEHH

3.1

OO01me cBOMCTBa METAIIIOB

but6mmoreka LIOK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SAKiacc
https://www.yaklass.ru/p/himija CDOKC(bopI[
https://foxford.ru/wiki/himiya QO0naKko 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-

class/ CkaiicMapT
https://skysmart.ru/articles/chemistry HH(boypOK
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnexkTponHnas popma yueOHUKA
https://media.prosv.ru/content/item/6727/ Perry OI'D
https://chem-oge.sdamgia.ru/

3.2

Baxkueiimue MeTamisl 1 UX
COCOAUHCHUA

16

bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija @oxchopa

https://foxford.ru/wiki/himiya O0ako 3HaHUH
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkalicmapT

https://skysmart.ru/articles/chemistry Mupoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnexrponHnas ¢popma yueOHUKa
https://media.prosv.ru/content/item/6727/ Peury OI'D




https://chem-oge.sdamgia.ru/

Uroro no pazgeny

20

Pa3nen 4. Xumus u okpy:xamomas cpeaa

41 BemecTBa u maTepuasl B

JKHM3HH 4YCJIOBCKA

bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SAKmacc
https://www.yaklass.ru/p/himija @okchopa
https://foxford.ru/wiki/himiya O0ako 3HaHUH
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkalicmapT

https://skysmart.ru/articles/chemistry Mupoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnexrponHnas ¢popma yueOHUKa
https://media.prosv.ru/content/item/6727/ Petry OI'D

https://chem-oge.sdamgia.ru/

Hroro no pazneny

PesepBHOE Bpems

bubmuoreka I{OK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija @okchopa

https://foxford.ru/wiki/himiya O61ako 3HaHUA
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-

class/ Cxalicmapt

https://skysmart.ru/articles/chemistry Mupoypox
https://school.infourok.ru/videouroki?predmet=himiya

klass=9 klass DnextponHas ¢popma yueOHUKA
https://media.prosv.ru/content/item/6727/ Perry OI'D
https://chem-oge.sdamgia.ru/
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KouunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie | IlpakTn4yeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoThbI padoThbI
pecypchl
| [Ipenmer xumuu. Posb XUMUHU B )KU3HU | 0 0 but6mmoreka [IOK
yesoBeka. Tena 1 BemecTsa https://m.edsoo.ru/ff0d210c
) [TonsaTHE O METOMAX MO3HAHHKS B | 0 0 bubmuoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1ab0paTopuu U IpUEMBI | 0 0 bubnuorexa [JOK
oOpaieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTele BemecTBa 1 cMecH. CriocoObl | 0 0 but6mmoreka [IOK
pasjaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpaxkTuueckas padora Ne 2
5 «Paznenenue cMeceii (Ha mpumepe 1 0 0 bubmorexa HOK
A T (Ha HpuMep hitps:/m.edsoo.ru/ff0d28¢8
OUYNCTKU IIOBAPEHHOU COJIN)»
but6mmoreka [IOK
6 ATOMBI 1 MOJIEKYJIBI 1 0 0
4 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHe dJIEMEHThI. 3HAKH | 0 0 bubmuorexa [JOK
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [JOK
8 IT 1 0 0
POCTRIC H CTOMHIC BEIECTBA https://m.edsoo.ru/ff0d2a6c
butbmmoreka [IOK
9 A - 1 0 0
TOMHOMOICKYIAPHOC YHCHHC https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

but6mmoreka [IOK
10 X eckas o a. BamenTHoc
HMICCKas OpMyN HICHTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHX DJICMESHTOB
1 OTtHOCuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENBbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J11 XMMHAYECKOI0 but6mmoreka [JOK
3JIEMEHTA B COCAUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. but6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 dusndecKkue U XUMUYECKHE SIBICHHUS. butnmoreka [JOK
XuMUYecKas peakuus https://m.edsoo.ru/ff0d37fa
s IIpu3Haku U yCca0BUsA NIPOTEKaHUSA bu6nmuoreka [IOK
XUMHYECKHUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. but6mmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHust KoJndecTBa, MacChl
17 BEIIESCTBA 110 YPABHCHUSAIM XUMHYCCKUX buomorera [IOK
tHeCTBa Ho 3P https://m.edsoo.ru/ff0d5708
peakImit
Knaccudukanus XuMHUYeCKUX peaKIIHii
18 (coennHEeHMsI, Pa3JIOKEHUS bubamorexa [IOK
g P ’ https://m.edsoo.ru/ff0d3£34
3aMenieHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBIi-
19 sHIKIoneAucT. O000IICHUE 1 brbmorexa [IOK
1 HCT. Hf https://m.edsoo.ru/ff0d40c4
CHCTEeMAaTH3aIs 3HAaHUH
20 Pemenue 3agau mo teme «BemecTa u bubmuoreka [JOK
XUMHUYECKHUE PEeaAKLIUU» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Coctas bu6muoreka [IOK

BO3QyXa. KI/ICJ'IOpOI[ — OJICMCHT U

https://m.edsoo.ru/ff0d448e




IMPOCTOC BCUICCTBO. O30H

duznyeckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (PeaKIuu OKUCIICHUS bubamorexa [HOK
poAa {peakdl . https:/m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcugax
CrocoOsI MOTy4YeHUsT KHCIIOPO/ia B
23 J1a00paTOPHH U IIPOMBIIIJICHHOCTH bubamorexa [IOK
patop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenune kucnopoaa
TennoBoit 3¢ ekt xumMuueckoi
24 pEeaKIu, IIOHATHE O bubmmoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYCCKUX PEAKITUIX
TorumBo (HedTh, yroiab U METaH).
25 3ar }ISHeI-EI/qu];OS . a, CItocOObI Z:ro bubmmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeA0TBPAIICHUS
[IpakTueckas padora Ne 3 o Teme
26 «ITonydenne u coOupaHue KUcaopoaa bubmmorexa LOK
y . p poa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE ero CBOMCTBY
7 Bonopon — anemeHT u mpocroe bubnuorexa [IOK
BeecTso. Haxoxaenue B npupoze https://m.edsoo.ru/ff0d4dd0
)% du3nvecKkue U XUMUYECKHUE CBOMCTBA but6mmoreka [IOK
BojJlopoa. [Ilpumenenne Bogopoa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 IT
OFUITHE O KHCIOTAX 1 COTBIX https:/m.edsoo.ru/ff0d50d2
30 CniocoOblI moy4eHus BOAOPOaa B bubnuorexa [JOK
mabopaTopuu https://m.edsoo.ru/ff0d4dd0
a1 [IpaxkTrueckas pabora Ne 4 o Teme bu6nuorexa [IOK

«[lomydyenne u cobupaHue BoJOpOa,

https://m.edsoo.ru/ff0d4f42




HN3YUCHUC €TO CBOMCTBY

Monsipablii 00BEM ra3oB. 3aKOH

bubmmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Brruncnenus 00béMa, KoJIMuecTBa
33 BEIIECTBA ra3a 1o €ro M3BECTHOM bromorera [IOK
0 MY https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brrunciaenus 00bEMOB ra3oB 1o
34 aBHEHMIO peaKIMd Ha OCHOBE 3aKOHA bubmorexa [IOK
ypas peariuti 8 https:/m.edso0.ru/ff0d5708
00BEMHBIX OTHOILICHHUH T'a30B
35 dusndeckue U XUMUYECKHE CBOMCTBA bubmmoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanwuii. [lonstre 06 bubnuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Hackienabie
37 u HeHacmpeHHLIIe) aCTBOPBI bromorera [OK
m P PBI- https://m.edsoo.ru/ff0d5b40
MaccoBasi 107151 BELIECTBA B PaCTBOPE
[Tpaktrueckas padora Ne 5 mo reme
13 «IIpuroroBsieHrEe pacCTBOPOB C bu6mmoreka [IOK
onpeaeIEHHON MacCOBOM A0JIEH https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BELIECTBA»
39 Pemenue 3agau no teme «Kucmopo. bubmoreka [IOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, Kiaccuukarms, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenne u XMMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX Bubnrorexa LIOK
’ P https:/m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHHUS: COCTaB, KJIaccUpUKaIus, but6mmoreka [JOK




HOMEHKJaTypa https://m.edsoo.ru/ff0d67ca
43 [TomyueHnue 1 XuMU4ECKHE CBOWCTBA bubnuorexa LIOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
m Kucnotsl: coctas, kinaccudukanus, bu6muoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 IlosrydeHue 1 XUMHYECKUE CBOMCTBA bu6nuoreka [IOK
KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCO((SBII) T0JI )eHI/IH XI/IMI/I‘IZSKI/IC bubamorexa [IOK
N YHACHI, https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktuueckas padora Ne 6. Pemenue
A7 JKCIIEPUMEHTAJIBHBIX 3aJa4 110 TEME bu6muoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
43 ['eHeTnueckas CBA3b MEXKY KilacCaMU bu6mmoreka [IOK
HEOPraHUYECKUX COECIUHEHUIN https://m.edsoo.ru/00ad9a50
O00011eHNE U CUCTEMATH3ALINS
49 3HaHui. [IoaroToBKa K KOHTPOJIBHOM buomorera [IOK
’ p https://m.edsoo.ru/00ad9cb2
pabote
KonTponbHas pabota o Teme
50 "OCHOBHBIE KJIACChl HEOPraHUYECKHUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9ela
COCIMHEHUN
[lepBbie TOMBITKU KIaCCUPUKAITUU
51 XUMUYECKHX 3eMeHTOB. [loHsTHE O Bubmmorera [IOK
i https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX 3JIEMEHTOB
Ilepuoanueckuii 3aKOH U
bubmmoreka [IOK
52 [lepronuueckas cucTeMa XMMUYECKUX

anemenToB . 1. MenaeneeBa

https://m.edsoo.ru/00ada52c




but6mmoreka [IOK

53 [lepuoawl, rpynbl, HOATPYIIIBI
PHOAPL TPYIIEL, HOATPYH https://m.edsoo.ru/00ada52¢
54 Crpoenue atromoB. CocTaB aTOMHBIX bu6mmoteka [IOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEK
. but6mmoreka [IOK
55 aToMoB 35ieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00adabbc
cuctemsl JI. V1. Menaeneena
XapakTepucThKa XUMHUYECKOTO
56 AJIEMEHTA IO €T0 MOJI0KEHUIO B bubnuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue Ilepuonnyeckoro 3akoHa
57 JUISL Pa3BUTHS HAYKH U MIPAKTUKU. []. bubnuorexa [JOK
N. MenneneeB — y4€HbIN, Iearor 1 https://m.edsoo.ru/00ada96e
rpakIaHuH
53 DIIEKTPOOTPULIATENILHOCTH ATOMOB bu6mmoreka [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 "
OHHAA XUMHUICCKAA CBA3D https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHasi XUMHUYECKast bu6nuorexa [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HENOJIsIpHAs XUMUYECKast bu6nmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
O060011IeHHEe U CUCTeMATHU3AIIHS
62 3HaHu# / Becepoccuiickas mpoBepoyuHas bubamorexa [IOK
P POBEp https://m.edsoo.ru/00adb33c
paborta
63 KonTponbhas paborta o reme bu6nuorexa [IOK

«CTtpoenue atoMa. XuMU4eCcKast

https://m.edsoo.ru/00adb486




cBsI3b» / Beepoccuiickast mpoBepovHast
pabota

bubmmoreka [IOK
64 Crenens, oxkncieHns ! https://m.edsofru/OOadae%
65 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE | bubnuorexa [JOK
peaknuu https://m.edsoo.ru/00adb076
bubmmoreka [IOK
66 OKuCIUTEN U BOCCTAHOBUTEIIH 1 https://m.edsogru/OOadb076
67 Pemenue 3agau no reme «CTpoeHUE | but6mmoreka [IOK
aroma. XMMHUYECKas CBSA3b) https://m.edsoo.ru/00ad9cb2
63 Pesepsublil ypok. O60011eHNE 1 | bubnuoreka [IOK
cucTeMaTH3aIys 3HaHUM https://m.edsoo.ru/ff0d61c6
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9 KVIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Harta nu(ppoBbIe
Ne ni/m Tema ypoka Kontpoabubie | IlpakTuueckue
Bcero u3ydyeHusi | oOpa3oBaTeIbHbIE
padoTbI padoTbI
pecypcbl
[lepnonnueckuil 3aKoH.
| [lepunonnueckas cucrema | 0 0 bu6nuorexa [IOK
XUMHUYECKUX 31eMeHTOB /I. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHECHHUH
2 CBOMCTB XMMHUYECKHX DJIIEMEHTOB 1 0 0 bubmorexa HOK
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
3 Knaccudukanus u HoMeHKIaTypa | 0 0 but6mmoreka [IOK
HEOPraHWY€eCKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XuMu4eckoi CBA3U U TUIIBI | 0 0 bubnuorexa [JOK
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbhas pabora 1o Teme
5 «[ToBTOpEHue u yrinyOaeHue 3HaHui 1 1 0
OCHOBHBIX Pa3/IeIOB Kypca 8 Kiaccay
6 Knaccuduxanus XuMu4eckux | 0 0 bu6muoreka [IOK
peaKiuii o pa3InyHbIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTH XMMHYECKOMN
7 eakquu. IloHsaTHEe 0 TOMOT€HHEIX U 1 0 0 bubmorexa [IOK
p ' https://m.edsoo.ru/00adbe9a
TFE€TEPOTrE€HHBIX PEAKLIMIX
[lonsiTHE O XUMHUYECKOM PAaBHOBECHH.
8 dakTopbl, BIUAIONINE HA CKOPOCTE 1 0 0 Brbmrorexa HOK
PBL, . p https://m.edsoo.ru/00adc28¢c
XUMUYECKON PEAKIUU U TIOJIOKEHUE




XUMHUYICCKOT'O paBHOBCCHA

OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIE

bu6mmoreka [JOK

XUMHYECKHE CBOMCTBA HA IPUMEpPE

? peakuuu https://m.edsoo.ru/00adcade
Teopus dIEKTPOIIUTUYECKON BuGmorexa OK

10 muccormanuy. CHIIbHBIE U CIa0bIe hitps://m.edsoo.ru/00aded68
AJIEKTPOJIUTHI

. bubmuorexa [IOK

1 Hornbie ypasHeHus peakiuii https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT B

12 OCHOBAHHI B CBETE MPEACTABICHUI E;ﬁ%fj:;;iou/lé Oaddsds
00 DJIEKTPOIUTUICCKOU JTUCCOIIUAITUU
XUMHYECKHE CBOMCTBA COJIEH B CBETE BuGmorexa OK

13 Hpe/CTaBACHHN 00 https://m.eds0o.ru/00add8b2
BJIEKTPOJIUTAYECKON AUCCOLUAINU

. bubnuorexa [JOK

14 Howstue o ruapomuse coneit https://m.edsoo.ru/00add9d4
Pemenne 3agad mo remam

s "OKHUCIUTEIBHO-BOCCTAHOBUTEIHHBIE bubmuorexa [IOK
peakuun" u "MloHHbIE ypaBHEHUS https://m.edsoo.ru/00addd 12
peakiuit"
[Tpaktrueckas padora Ne 1.

16 «Pemenune 3KkcriepuMeHTaIbHBIX E;ﬁ%fj:;;iou/lé Oaddbfa
3a71a9»
Pemenue 3asa4 1o teme

17 «INEKTPOTUTHYECKAS TUCCOIUAIINS. l?gfl?sﬂ/l;ﬁf;:)?rou}({) OaddecOd
XHUMUYECKUE PEAKIIUU B pacTBOPAX)

13 OO01mmast xapaKTepUCTHKA raJOreHOB. bu6mmoreka [IOK

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




XJiopa

XnopoBoaopoa. CoJisiHast KUCIIOTA,

19 XUMHYECKHUE CBOMCTBA, MOJyYCHUE brbmmorexa HOK
’ ya ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHHE
[TpakTrueckas padbota Ne 2 o Teme
20 «[lony4yenue coysiHON KUCIOTHI bubmmorexa [OK
i . . ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBONUCTBY»
Boluucnenus no ypaBHEeHUSIM
21 XUMHUYECKUX PEAKIINN, €CIIH OOUH U3 Eubmorexa IOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JaH B U30bITKE
” OO01mas xapaKTepUCTHKA dJIEMEHTOB bu6mmoreka [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnorponHble MOIU(GUKALIUN CEPBHI.
3 Haxoxnenue cepsl u €€ coelMHEHUI bubnuorexa [LIOK
B IIpupojie. XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBonopon, cTpoeHuUe, bu6mmoreka [JOK
¢u3znyeckre U XUMHUYECKUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KUCIIOTa,
25 ¢dbu3nuecKkre u XUMUYECKHE CBOMCTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHAMHUYECKUE PEAKLINH, JIEKAIINE B
OCHOBE TIPOMBIIIUICHHOTO CIIoco0a
26 IIOJIy4E€HUS CEPHOU KUCIIOTBI. bu6muoreka [IOK
XHUMUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpebl COETUHEHUSIMU
cephl
27 Brrunciaenne MaccoBOM IOJIM BBIXO1a bu6mmoreka [JOK




MMpOAYKTa pE€aKInun

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

OO6mras xapakTepHUCTHUKA DJIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHeHHE

but6mmoreka [JOK

28
B Iipupoze, Gpuzndeckue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA
AmMmuak, ero pusznyeckue u

29 XUMHUYECKHE CBOMCTBA, MOJIYYEHUE U bubmmorexa IOK

> HOIYH https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas pabota Ne 3 o Teme
30 «[lonyyenne aMMuaka, U3y4eHue ero bubamorexa [IOK
e Stk https://m.eds00.ru/00adf180
CBOMCTB»

31 A30THas KucioTa, e€ pusnyeckue u bu6muoreka [IOK
XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPATbHBIX

32 no0pennii. XUMHUUYECKOE bubmmorexa HOK
YAODPEHIIL. ) https://m_edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOLIEH cpeibl
COEJIMHEHUSIMU a30Ta
®dochop. Oxenpn pochopa (V) u

33 (boc:ll))o pHaH KI/ICJ'I((l))Ta (1)(1)114)31/1(‘16)01(% u bubmmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBONCTBA, MOIy4YEeHHE
Ucnonws3zoBanue pocdaTos B

34 KaueCTBE MUHEPAIBHBIX YI00pEHUH. bu6mmoreka [IOK
3arpsi3HeHUEe MPUPOTHOM CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
VYriepon, paciipocTpaHeHUE B

POZ, pactipoctp Bbu6muorexa IIOK

35 npupojie, GU3NIECKHe U XUMHIECKUE

CBOMCTBA

https://m.edsoo.ru/00adfd9c




Oxcupsl yriaepoaa, ux Gpusndeckue u
XUMHUYECKHUE CBOICTBA.

butmmoreka [JOK

36 DKOJOTUYECKHUE MMPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcUIoM yriepoaa (IV)

37 VYronbHasg KUCIOTa U €€ COMU bubmmorexa OK

https://m.edsoo.ru/00ae006¢
[IpaxTrueckas padbora Ne 4 o Teme

13 "[losrydyeHune yriekucioro rasa. bu6nuorexa [IOK
KauecTBeHnHas peakiys Ha KapOOHaT- https://m.edsoo.ru/00ae027¢e
noH"

[lepBoHavabHBIC TOHATHS 00
39 OpPraHMYECKHX BEIECTBAX KAK O bubmmorexa [OK
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSX YIiIepoaa
40 Kpemuuii u ero coequHeHus bubnmorexa LIOK
https://m.edsoo.ru/00ae080a
[paktuyeckas pabota Ne 5. Perrenue

41 JKCIIEpUMEHTAJBHBIX 3a/1a4 10 TEME bubnuorexa [JOK
«BaxHeiime HeMeTalibl U UX https://m.edsoo.ru/00ae0bf2
COEITHEHUS»

Konrtponsnas pabota 1o teme
42 «BaxHeme HeMeTaIbl U UX bubmmorexa LOK
https://m.edsoo.ru/00ae0Oe18
COEIMHEHUS
OO6mras XxapaKTepUCTUKA XUMHYECKUX
3JIEMEHTOB — METAJIOB.

43 Mertannuueckas CBsI3b U but6mmoreka [IOK
MeTaJUINYeCKasi KpUcTajuInyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvyecKre CBOMCTBA
METaJJIOB

44 XHWMHUYECKHE CBOMCTBA METAJLIIOB. bubmmoreka [IOK




DIJIEKTPOXUMUYECKUH P
HanpsHKEHU METaIOB

https://m.edsoo.ru/00ael 156

OOm1re crnocoObl MOTyYeHUs
metasuioB. CriaBbl. Beraucinenus mo

but6mmoreka [IOK

45 7
YPABHCHIIM XHMIHCCKHIX Peakitim, https://m.edsoo.ru/00ael 156
€CIIM OJIMH U3 PEareHTOB COJICPIKUT
npuMecu

46 IlonATHE O KOPPO3UHU METAIIOB bubmmorexa HOK

pp https://m.edsoo.ru/00ae1278
but6mmoreka [IOK

47 eJlo e MeTa
[lenourpie MeTanb https://m.edsoo.ru/00ae14b2

43 Oxkcuabl ¥ THAPOKCUJIBI HATPUS U bu6mmoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2

49 [I{erouHO3EMENBHBIE METAIIIIBI — bu6nmoreka [IOK
KaJbIIUH 1 MarHui https://m.edsoo.ru/00ael5e8

50 Baxuetimnire coeTUHEHNS KATLIUI bubmmorexa LIOK

A 1 https://m.edsoo.ru/00ael5e8

51 Pemrenue 3agad mo reme "Metauiel"

5 JKEcTKOCTE BOIBI U CIIOCOOEI €€ but6mmoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTrueckas paborta Ne 6 mo Teme

53 "YKEécTKOoCTh BOALI M METOIBI €€ bubmmorexa [OK

" A A https://m.edsoo.ru/00aelae8
YCTpaHCHUS

54 J—— bubmuorexa [IOK

https://m.edsoo.ru/00aec1c64

55 AmboTepHbIe CBOICTBA OKCHJIA U bu6nmoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64

56 Kenezo bubmuorexa [IOK




https://m.edsoo.ru/00ae1d86

Oxcupl, THIPOKCHUIIBI M COJTH JKeJie3a

bubmmoreka LIOK

37 (I1) n xxene3a (1II) https://m.edsoo.ru/00ae35e6
58 Pemenue 3anau no teme "Mertasmist"
[Ipaktrueckas pabora Ne 7. Pemenue
59 AKCTICPUMEHTAIBHBIX 3a]a4 110 TEME bu6mmoteka [IOK
«BaxkHenme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Boluucnenus no ypaBHeHUSIM
XUMHUYECKHUX PEaKUNN, €CIIU OJUH U3
60 peareHTOB JaH B H30BITKE WIIH bu6nuorexa [IOK
COAEPKUT IpUMeCH. Brrunciienus https://m.edsoo.ru/00ae1750
MacCOBOM JJOJIA BBIXOJa MTPOIYKTA
peakuun
61 Pemenue 3anau no teme "Mertasmib"
KonTponbhas paborta 1o Teme
62 «BaxHeunme MeTauibl 1 UX
COEIMHEHUS
63 BemectBa u maTepualsl B bu6mmoreka [IOK
MOBCEIHEBHOM JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE bu6nmoreka [IOK
OKpY>KaroIlIeu cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun bu6mmoreka [IOK
HKOJIOTHYECKUX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O600611eHE U bu6nmoreka [JOK
cUcTeMaTH3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PezepBublil ypok. O600111eHNE 1 bu6nuorexa [IOK

CHCTeMAaTH3alus 3HaHUH

https://m.edsoo.ru/00adb33c




68

PesepBHelil ypok. O60011eHE U
cUCTEeMAaTH3alus 3HaHUH

bubmmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBI

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yabTATHI OCBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1

IIo Teme: ((HepBOHa‘laHLHLIe XUMHUYCCKUC ITOHATUA

1.1

pPacKpbIBaTb CMBICT OCHOBHBIX XHMHMUYECKUX IMOHSTHI: aTowm,
MOJIEKYyJa, XUMHUYECKHI JJIEMEHT, NPOCTOE BEIIECTBO, CII0KHOE
BEIIIECTBO, CMeCh (OIHOPOAHAs W HEOJHOPOJIHAS), BaJICHTHOCTD,
OTHOCHUTENIbHASs aTOMHAs M MOJICKYJspHas Macca, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJs XUMHUYECKOTO
JJIEMEHTa B COCJAMHCHUU, MOJISIPHBIN OOBEM, XUMHUYECKas peaxius,
KIaccu(UKAMS ~ PEaKIUil:  peakiuud  COCOUHECHHS,  PEaKIUu
pasNoKeHUsl, peaklUd 3aMEIICHHs, peakluuu oOMeHa, 9K30- U
SHAOTEPMHUUECKHE DPEAKINH, TETUIOBOW 3(h(deKT peakuuu, pacTBop,

MacCCoOBasi 40JI1 BEIICCTBA (HpOI_IeHTHaH KOHHCHTpaHHH) B pacTBOpC

1.2

WIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MMOHATUH H

NPUMCHATH O3TU MMOHATHA IMPU OITMCAaHWK BCIICCTB U UX HpeBpaIlIGHI/Iﬁ

1.3

UCTIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsI COCTaBJICHUS (HOpMyI

BEILIECTB U YPABHCHUIN XUMUYECKUX pEaKIIui

1.4

PAaCKpbLIBATH CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
NNOCTOAHCTBA COCTaBa, dATOMHO-MOJICKYJIAPDHOTO Y4YCHHA, 3dKOHaA

ABoraapo

1.5

OIpCacIATh BaJICHTHOCTb aTOMOB DJICMCHTOB B 6I/IHapHI)IX

COCAMHCHUAX

1.6

KJaccu(UUUpoBaTh XMUMHYECKHE peakuuu (10 4YHUCIy U COCTaBy

y4YaCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TEIIOBOMY 3 dekry)

1.7

BBIYUCIATH OTHOCHUTCIIBHYIO MOJICKYJIPHYIO W MOJIIPHYIO MACChbI

BCIICCTB




1.8

BBIUUCIISITH MAcCOBYIO JIOJII0 XMMHUYECKOI'O 3JeMEHTa Mo (opmyie

COEIMHEHMUS,

1.9

BBIYHUCJIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PACTBOPC

1.10

NPUMCHATH €CTCCTBCHHOHAYYHBIC MCTOJbI IO3HAHUA — Ha6J'IIO)1€HI/Ie,
HU3MEpPCHUC, MOACIINPOBAHUC, OKCIICPUMCHT (peaﬂbHHﬁ nu

MBICJICHHBIN )

ITo Teme: «BaxkHeilmme nmpeacTaBUTEIN HEOPTaHUYECKUX BEIIECTBY

2.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TTOHSTHH: OKCHI,

KucJjiora, OCHOBaHUEC, COJIb

2.2

OonpeaAciTb NPHUHAIJIC)KHOCTL BCIHICCTB K OHpe,Z[eJIéHHOMy KJIacCcy

COEMHEHUH 1o Gopmynam

2.3

KJ'IaCCI/I(i)I/II_[I/IpOBaTB HCOPraHMYCCKUC BCIICCTBA
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XapaKkTepu30BaTh (OMUCHIBATH) OOIME XHUMHYECKHE CBOWMCTBA
BEIIECTB PA3JIMYHBIX KIACCOB, MOATBEPXKAas OMHCAHWE NpUMEpaMu

MOJIEKYJIAPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI

2.5

IMPOrHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBUCHMMOCTH OT HX
KaQUCCTBCHHOI'O COCTaBa, BO3MOXHOCTU MNPOTCKAHHUA XHUMHUUYCCKHX

HpeBpaH_[eHI/Iﬁ B pa3JIMYHLIX YCIIOBUAX

2.6

CleloBaTh TMpaBWIaM TOJB30BAaHUS XHUMHUYECKOM TOCYAOH W
7a00paToOpHBIM O0OpYIOBaHMEM, a TaKKe IMpaBWIaM OOpaleHHs C
BEIIECTBAMH B COOTBETCTBUH C HUHCTPYKIMSMHU 10 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKHUX OMNBITOB IO TMOJIYYEHHIO U COOMPAHMIO
razoo0pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOA), MPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOWM JOJIE pacTBOPEHHOTO
BCIICCTBA, INIAHUPOBATH U IMPOBOJUTH XUMHUYCCKUC SKCIICPUMCHTHI 11O
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOIIBIO

WHIUKATOPOB (JIaKMYC, (heHoIPTaTCHH, METHIIOPAHXK U JPYTHUE)

2.7

IpOBOAUTDH paCLIéTBI 110 YpaBHCHHUIO XUMHUYECKOMN pcaknuuun

I[To Teme: «llepuommueckuit 3axkoH u Ilepuonuueckas cucrtema
xumuueckux snemeHTtoB J[. M. MennpeneeBa. CtpoeHue aTOMOB.

Xumudeckas cBsa3b. OKHCINUTEIFHO-BOCCTAHOBUTEIIHLHEIC pEeaKkunumn»

3.1

PacKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX TTOHSTHH: AApO atroma,
JJIEKTPOHHBIA CJIOH aToMa, aToMHas OpOWTalb, paauyc aroma,

XUMHYCCKAsA CBA3b, MOJIKIpHAd W HCMOJISIpHAA KOBAJICHTHAsA CBA3b,




3JIEKTPOOTPUIIATEIPHOCTh, HMOHHAS CBSI3b, MOH, KAaTHOH, aHHWOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCI/I(I)I/II_II/IpOBaTB XUMHNYCCKUC DJICMCHTHI

33

OMKCHIBATh M XapakTepu3oBaTh TaOnuuHyto (Gopmy [lepuoguueckoit
CHUCTEMBl XHMHUYECKHX OJIJIEMEHTOB: pa3lu4aTh MOHITHS «TJIaBHAS
noarpynmna (Arpymnma)» U «noOounas mnoarpymnma (brpymma)y,

«MaJIple» U «OOJIbIIHE) NEPUOALI

34

packpeiBaTh cMmbici [lepmogmyeckoro 3akona J[.MI. Menneneesa:
ACMOHCTPUPOBATH TIOHUMAHUEC HGpPIOI[PI‘-ICCKOﬁ 3aBUCUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIEMCHTOB OT MUX IIOJOXCHHSA B HepI/IOIII/I‘{CCKOf/'I

CHCTEMC

3.5

COOTHOCHUTD 0603Ha‘leHH$I, KOTOPBIC HMCIOTCA B Ta6J'II/II_IC
«HepnonnquKaﬂ CHUCTEMA XHUMHUYCCKUX 9JICMCHTOB I[I/I
MenpgeneeBa» ¢ YHUCIOBBIMHU XApPAKTECPpUCTUKAMU CTPOCHUA ATOMOB
XUMHWYCCKHUX JJICMCHTOB (COCTaB u 3apsaa  sapa, 061].166 YHUCJIO0

3JIEKTPOHOB U paclpeiesieHnue UX MO JIEKTPOHHBIM CIIO0SIM)

3.6

OIpCacC/ATh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

3.7

ONpEeNeNsATh BUJ XHUMHYECKON CBs3M (KOBaJieHTHAas W HWOHHAas) B

HCOPraHUYCCKUX COCANMHCHUAX

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBO 1 XUMUYECKas PEAKLIUS

1.1

packpbIBaTh CMBICI OCHOBHBIX XHMHYECKHMX IIOHATUN: pacTBOp,
AJEKTPOJIUTBI, HEDJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAs AMCCOLUALu,
peakiMy HMOHHOro OOMEHa, KaTalu3aTop, XMMHUYECKOE pPaBHOBECHE,
o0Opatumble " HeoOpaTUMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIBHbBIE peakuuuy, OKHCJIUTEb,
BOCCTAHOBUTENb, OKHMCJIEHUE W BOCCTAaHOBIICHUE, aJUIOTPOIMS,
aM(pOTEepHOCTb,  XMMHUYECKass  CBA3b  (KOBAJEHTHas, MHOHHafi,

MeTaHHquCKaﬂ), KpuCTalJINYCCKasd peméTKa, CIINIaBbl, CKOPOCTH




XUMHYECKOW peaKkuu

1.2

WITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XUMHYCCKUX MOHATHH H

NPUMCHATH 53TU MMOHATHA MIPU OITMCAaHUU BCIICCTB U UX HpeBpaH_leHI/Iﬁ

1.3

COCTaBJIATh YPAaBHEHUS OJIJIEKTPOJIUTUYECKON AUCCOLMALUU KUCIIOT,
LIEJI0Yed M COJICH, IIOJHBIE U COKPALUEHHBIC YPAaBHEHUs pEaKIUil

HOHHOI'0 0OMeHa

1.4

pacKpbIBaTh CYIMIHOCTHE OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABJICHHUS JIEKTPOHHOI'O OajlaHCca 3TUX peakuuit

1.5

IIPOBOJUTB PACYETHI 110 YPABHEHUIO XUMHUUYECKOU pEaKIUU

Ilo Temam: «Hemertamnpl M HX COEIUMHEHUS» U «MeTalibl U UX

COCAUHCHUA»

2.1

XapaKTepu30BaTh (OMUCKHIBATH) 00IIME U cEU(PUIECKIE XUMUYECKUE
CBOMCTBA MPOCTBIX U CJIOXKHBIX BEIIECTB, MOJATBEPKIasi OIMUCaHHUE
MpUMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX

XUMHYECKHUX PEaKIni

2.2

COCTaBJIATE YpaBHCHHA pCaKHHﬁ, MOATBCPKAAOIHNX CYHIECCTBOBAHUEC

T€HETHYECKOI CBSA3U MCKAY BEIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

MIPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHUA,
BO3MOXHOCTU MPOTCKAHUA XUMHUYCCKHUX HpCBpaH_IeHI/Iﬁ B pPa3JIMYHbIX

YCIIOBUSIX

24

CJIEJIOBAaTh MpaBWJaM TIOJb30BAHUS XHUMHYECKOW TMOCYIOH U
7a00paTOpHBIM 00OPYIOBAHUEM, a TaKXKe IpaBUaM OOpAaIIECHUS C
BCIICCTBAMHU B COOTBETCTBUHM C HHCTPYKHOHUAMHU 110 BBIIIOJIHCHUIO
Ha60paTOpHI>IX XUMHUYCCKUX OIBITOB IO IOJYYCHHUIO H c061/1paHmo

ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKHUCIIOro rasa)

2.5

MPOBOJUTH PEAaKIUH, MOATBEPXKIAIOUINE KAueCTBEHHBIH COCTaB
pa3iMYHBIX BEIIECTB: pPACIO3HABATh OMNBITHBIM MYTEM XJIOPHU-,
Opomun, wuoaua,  Kapbonat, ¢Qocdar, cunmkar, cyiabdart,
THIPOKCHIMOHBI, KAaTHOHBl aMMOHHMS, MOHBI H3YyYCHHBIX METAJUIOB,

IMPUCYTCTBYIOIHUEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIICCTB

ITo Teme: «XuMHUs 1 OKpYKaroIas cpeaay

3.1

pacKpbIBaThb CMBICI OCHOBHBIX Xumuyeckux moHsatuil: [IJIK

BCIICCTBA, KOPPO3Hd METAJIJIOB

3.2

NPpUMCHATE OCHOBHBIC OIICpaIluU MBICIIUTEIbHOM ACATCIIBHOCTH —




aHaIu3 W CHHTE3, CpaBHEHHE, O0O0O0OIIEHHE, CHCTeMaTH3aIINIo,
BBISIBJICHUC HpI/I‘-II/IHHO-CJIe,Z[CTBeHHI)IX CBSI3€I>1 —  JA I/I3y‘-IeHI/I$I
CBOﬁCTB BCHICCTB MU XHUMHUUYCCKHUX peaKuHﬁ; CCTCCTBCHHOHay‘-IHBIG
METOJIbI TIO3HAHUS — HAONIOICHWEe, HM3MEpPEHUE, MOJCITUPOBAHUE,

HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN )




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

1

HepBOHa‘{aHLHLIe XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHM B KU3HU 4Ye€JIOBEKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ArperaTHO€ COCTOSIHUE

BCIICCTB

1.2

IlonsaTtue o MeTOMaX MO3HAHUSA B XUMUH. UKHCTHIE BEIIECTBA U CMECH. CnocoObl

pas3aeneHus cMecen

1.3

ATOMBI W MOJICKYIJIBI. Xumudeckue dieMeHThl. CHUMBOJBI  XMMHYSCKHX

371eMeHTOB. [IpocThie U c0XKHbIE BellecTBAa. ATOMHO-MOJIEKYIISIPHOE YUCHHE

1.4

Xumunyeckass Gpopmyia. BageHTHOCTP aTOMOB XMMHUYECKHUX 3JE€MEHTOB. 3aKOH
IOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENbHass  aTOMHas — Macca.
OtHocuTeNnbHAsE MOJIEKYJISIPHAs: Macca. MaccoBast 10JIs1 XUMUYECKOT0 3JIEMEHTa

B COCAMHCHHUH

1.5

KonuuectBo BemectBa. Monbs. MonsipHas Macca. B3aumMocCBs3p KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IMHHUIl BemlecTBa. Pacu€tel mo Qopmynam

XUMHNYCCKHUX COC,Z[I/IHGHPII;’I

1.6

Ou3n4ecKue U XUMHUYECKUE SIBICHHUS. XMMHUYECKas peakuus U €€ NPU3HAKH.
3aKoH COXpaHEHUs Macchl BellecTB. XuMudeckue ypaBHenus. Kiaccuduxanms

XUMHUYECKHUX PeaKIuil (COeqnHEHUs, pa3IoKEHHs, 3aMEIIeHNs], 0OMEHa)

1.7

XHMMHWUYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYAOMU, C IPaBUIIAMHU
pabotel B abopatopuu u mpuéMamu oOpamieHuss ¢ Ja00opaTOPHBIM
o0OpyJOBaHUEM, H3yYeHHE U ONHCAHHWE (UIUYECKUX CBOMCTB 00pa3LoB
HEOPraHMYeCKHUX BeIeCcTB, HaOmofeHue QU3NUecKux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, paCTUpPaHMUE caxapa B CTYIKE, KUIEHHUE M KOHAECHCALUs BOABI) U
XMMHUYECKMX  (TOpeHHe  CBeYM, MPOKAJIMBAHUE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE Mejla C KHUCJIOTOH) sIBIICHWH, HAOJIONCHUE W OIHUCAHHE
MPU3HAKOB MPOTEKAaHHWS XUMHUYECKUX peakiuil (pasjokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJOPUAOM Oapusi, pasioKeHue
ruapokcuaa meau(Il) npu HarpeBaHMH, B3aUMOJIEHCTBUE XKelle3a C pacTBOPOM

comu menu(Il), m3yuenue crmocoOOB pazaeneHus: cMecei (C MOMOIIBI0 MarHUTA,




(dbunpTpOoBaHUE, BBIMAPWBAHKUE, MUCTUUIAIMSA, XpomaTorpadus), MpOBEICHUE
OYHUCTKHY TIOBAPEHHOW COJIM, HAOIOIEHUE U OTIMCAHHUE PE3YIBTATOB MTPOBEICHUS
OTbITa, WJUIFOCTPUPYIOLIETO 3aKOH COXpPaHEHMsI MacChl, CO3JlaHUE MoJIenel

MOJIEKYJ (IIIapOCTEPKHEBBIX )

Baxwneiine nNpeACTABUTCIIN HCOPTAHNYCCKUX BCIICCTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopom — 3JIeMEHT W MPOCTOe
BeniecTBo. HaxoxkmeHue kuciopona B Hpupoje, (GpU3MuecKue M XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [Ipumenenue kucmopoga. CrocoOb!
MOJyYCHUsT KHUCIIOpOJia B J1a0OpaToOpWd W TMPOMBIIUIEHHOCTH. Kpyroopor

Kuciaopozaa B npupoze. O30H — ajuloTpoIHas MOAU(UKALIKA KUCIOpOaa

2.2

TennoBoil A3 PeKT XUMUIECKOI peaklni, TEPMOXUMUYECKHE YPaBHEHHUS, SK30-
U DHAOTEPMHUUYECKHE peakuu. TOIIMBO: yroyib U MEeTaH. 3arpsi3HEHUE BO3/1yXa,

yCUJIEHHE TApHUKOBOTO 3((ekra, pazpylieHne 030HOBOTO CII0s

2.3

Bonopon — anmemeHT M mpocToe BemiecTBO. HaxoskneHwe Bomopoaa B MPHPOIE,
(u3MYeCKHe W XUMHYECKHE CBOWMCTBA, NMPUMEHEHHE, CIIOCOOBI ITOTyYCHHS.

Kucnorte! u conu
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Mounsipabiii 00BEM ra30B. Pacy€Tbl M0 XMUMUYECKUM ypaBHEHUSM

2.5

Odusnyeckue CcBoWcTBAa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HaceplienHble 1 HEHACBIILEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIECTB B BOJE.
MaccoBast nmons BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBIL
OcHoBanus. Ponp pacTBOpoB B mpupoAe W B XKHU3HU denoBeka. Kpyrosopor
BOABI B IIpUpoJe. 3arpsA3HEHME MPUPOAHBIX BoA. OxpaHa M OYMCTKA

IMPHUPOJAHBIX BOJ

2.6

Knaccudukamus Heopranmdeckux coenuHennid. Oxcuapl. Knaccudukanus
OKCHJIOB: cojieoOpa3yronue (OCHOBHbBIE, KHUCJIOTHbIE, amQoOTepHble) U
HecoseoOpasyrone. Homenknatypa oxcumoB. DPu3nyYecKHMe U XUMUYECKUE

CBOMCTBA OKCHIOB. [loirydeHue okcuaoB

2.7

OcuoBanmst. Knaccudukanus ocHOBaHMIA: MIETOYM M HEPACTBOPUMBIC
ocHoBaHusA. Homenkiarypa ocHoBanuii. dU3nyecKkue U XUMUYECKUE CBOMCTBA

ocHoBaHuil. [lonydeHue ocHOBaHUNI

2.8

Kucnorel. Knaccudukamus kucior. Homenknarypa kucior. dusnueckue u
XUMHAYECKHE cBoucTBa KuciaoT. Pang axtusBHocTM MetamwioB H.H. Bekerosa.

[Tonydyenue kuciaor
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Comu. Homenknatypa coneit. @usnyeckre M XMUMHUYECKHE CBOMCTBA COJIEH.

[lonyyenue conen




2.10

I'eneTnueckas cBI3b MCKIY KilaCCaMH HECOPTaHUYCCKHUX COC}II/IHCHI/II\/'I

2.11

XUMUYECKUN  OKCIIEPUMEHT: KAYECTBEHHOE  OIPENEIICHHE  COAECpKaHUsA
KHUCJIOpOAa B BO3JyXe, MOJy4YeHHE, cOOMpaHHMe, paclO3HABaHUE U HM3Y4YECHUE
CBOWCTB KUCJIOPO/a, HAOIIOACHNE B3aUMOJCHCTBUS BEUIECTB C KUCIOPOIAOM U
yCJIOBHSI BO3HUKHOBEHUS U IpeKpalleHus: ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
o0Opa3liaMM OKCHJOB M OINMCAHUE HX CBOICTB, NOJy4YeHUE, coOupaHue,
pacrno3HaBaHHE U H3y4eHHE CBOWCTB BOJOpoJa (TOpeHHE), B3aMMOJACHCTBHE
Bozopoaa ¢ okcumoM meau(Il) (BO3MOXHO MCTIOIB30BaHKUE BHIEOMATEPUATIOB),
HaOmoZieHne OoOpa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIeI0BaHHUE
O0COOEHHOCTEl pacTBOPEHMs BEILECTB C PA3IMYHOM  PpPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAacCCOBOM JIOJIEW PacCTBOPEHHOTO
BEIIECTBA, B3aMMOJEHCTBHE BOJAbI C METaulaMU (HATPUEM U KaJIbLUEM)
(BO3MOYKHO HCIOJB30BAaHUE BHUJEOMATEPHAIIOB), OIPEACICHUE PACTBOPOB
KHCIIOT M IIEJIOYeHl C IOMOIIbIO HWHAMKATOPOB, HCCJEN0BaHUE 00pa3LoB
HEOPraHMYECKHUX BEILIECTB pAa3JIMYHBIX KJIacCOB, HAOJIOJCHHE W3MEHEHHS
OKpacKd MHIMKAaTOpPOB B pacTBOpax KHCIOT M INEJI0Yel, H3ydeHue
B3auMonencTBus okcuga Meau(Il) ¢ pacTBOpoM cepHOM KHCIOTBI, KHUCIOT C
MeTaJUIaMH, PeaKLui HeUTpanu3auy, NoJay4eHne HepacTBOPUMbIX OCHOBaHHIH,
BBITECHEHME OJHOIO MeTaula JpyrdM U3 pacTBOpa COJIM, pELIeHHE
HKCHEPUMEHTAIBHBIX 33/au Mo TeMme «BaxkHelinne Kiaacchl HEOPraHUYECKUX

COCIUHEHUIN

[lepnonnueckuii 3akoH u [lepuoanueckasl CHCTEMa XUMUYECKUX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToMoB. XuMU4ecKas CBsi3b. OKUCIUTEIbHO-

BOCCTAaHOBUTCJIbHBIC PCAKITUN

3.1

[lepBble TOMBITKM KiacCH(PHUKANMM XUMHUYECKUX diieMeHTOB. [loHsATHE O
TpyINIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIC WM IIEIIOYHO3EMEIbHBIC METaslIbl,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT amdpOTepHBIC

OKCHJIbI ¥ TUAPOKCHIBI

3.2

[lepnonnueckuit 3axoH. [lepuoandeckas cucreMa XUMHYECKUX deMeHTOB 1. 1.
Menpneneesa. KopotkonepuoaHas 51 JUIMHHOIIEpUOHAS (bopMbI
[lepuoanueckoit cucrembl xumuueckux osnemMeHtoB J[.M. Menzaeneena.
Ilepuonsr u rpynnsl. PU3MYECKUN CMBICI IOPSIAKOBOTO HOMEpPA, HOMEPOB

nepuoaa v rpyuribl 3JICMCHTA
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Ctpoenne atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DnekTpoHsl. CTpoeHue

JNEKTPOHHBIX 000JI0OYEK aTOMOB TMepBbIX 20 XHMHUYECKHUX DIIEMEHTOB




[lepunonnueckoit cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA 1O €ro nojoxeHuto B [lepuoanueckoii cucreme [I.M. Menneneena
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3aKOHOMEpPHOCTM HW3MEHEHHUs paauyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB II0 TIPYINaM M IEPUOJAM.
3nauenue [lepuoauueckoro 3akoHa u Ilepuoanyeckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB Ul pa3BUTUA Hayku W npaktuku. .M. MenneneeB — yd€HbBIU U

I'pa)kaaHuH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (HOJSpHAsT M HENOJSpHAas) CBA3b.

SHGKTpOOTpI/IIIaTGHLHOCTB XHMHYCCKHX 3JIEMEHTOB. loHHas CBS3b

3.6

Crenenb okucicHusA. OKHCIUTEIBEHOBOCCTAHOBUTEIBLHBIC pCaKuunu. Hpoueccm

OKHCJICHUS B BOCCTaHOBIICHUS. OKUCIIUTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUH OKCIICPUMCHT: HU3Y4YCHHC 06pa3u013 BCIICCTB MCTAJIOB H
HEMCTAJIJIOB, B3aHMOJICHCTBHE HApOKCHUIa HHUHKAa € PACTBOPAMH KHUCIIOT H
menoqeﬁ, IMPOBEACHUEC OIIBITOB, WINIIOCTPUPYIOHINX TPUMEPBI OKHUCIUTCIIBHO-

BOCCTAaHOBUTCJIBHBIX peaKI_II/Iﬁ (ropeHHe, pPC€aKIuu pa3IoKCHUA, COG,I[I/IHCHI/IH)

9 KUIIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

BemectBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuit 3akoH. Ileprnoauyeckas cucteMa XUMHYECKHUX dieMeHTOB [I.1.
MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHM CBOWCTB
XMMHUYECKHX JJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KajlMs, KaJbliUd M HX
COEJIMHEHUI B COOTBETCTBUU C IIOJIOXKEHHEM 3JeMEHTOB B llepmonnyeckoii

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMUMHYECKOM CBs3U. THUIBI KPUCTAUIMUECKUX
PEmETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU
U BHUJIa XuMudeckoi cBsizu. Kimaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BEIIECTB (MEXKIyHApOAHAsI W TPUBUAIbHAS). XUMHUYECKHE CBOWCTBA BEIICCTB,
OTHOCAIIUXCSA K Pa3Iu4yHbIM  KJaccaM HEOPTraHWYeCKUX COCIMHECHH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX PEaKIHid 10 Pa3InYHbIM MpU3HAKaM (IO YUCITY U
COCTaBy Yy4YacCTBYIOUIMX B pEaKLUU BEIIECTB, MO TEmIoBOMY 3(dexty, 1o

H3MEHEHHUIO CTENeHEH OKHMCIICHHS XUMHYECKHX QJICMCHTOB, IIO O6paTI/IMOCTI/I,




0 y4Y4acTUIO Karaiaum3aTopa). OK30- H  JIHAOTCPMUYECKHE  PEaKIUH,

TCPMOXUMHNYCCKUEC YPABHCHUA. Ilonsarue o CKOpPOCTH XUMHYISCKOM peakunun

1.4

[TonsitTne 00 OOpaTHUMBIX M HEOOPAaTUMBIX XUMHUYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX M TeTepOreHHbIX peakuusax. [IoHsATHe 0 XUMUYECKOM PaBHOBECHH.
@akTophl, BIUAIOIIME HAa CKOPOCTh XMMHUYECKOH pEaKIMU U TIOJ0XKECHUE

XUMHYCCKOI'0 paBHOBCCHUA

1.5

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE  PEAaKLUH, AIEKTPOHHBII OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHUe  ypaBHEHUU
OKHCJIHNTECIIbHO-BOCCTAHOBUTCIIbHBIX peaKquI C HCIIOJIB30BaHHEM MCETOAA

3JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIUTUUECKON TUCCOIUAIUU. DIIEKTPOIUTHI U HEIIEKTPOIUTHI.
KaTtunonsl, annonsl. MexaHu3m JUCCOIMAIIMM BELIECTB C PA3IUYHBIMU BHIAMHU
xuMuueckoi cBsa3u. CteneHs qucconnanuu. CUIbHBIC U cla0ble dIIEKTPOIUTHIL.
Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKAHHUS pPEaKUUid MOHHOTO OOMeEeHa,
MOJIHBIE W COKpalIEHHbIE HOHHBIE ypaBHEHHsS peakimii. CBOWCTBa KHCIOT,
OCHOBaHMH M COJIGM B CBeTE€ TPEACTABICHHUH 00 SJIEKTPOJMTHYSCKON

nucconuanuu. KauectBeHHbIe peakiinu Ha MOHBI. [loHsATHE O TMApPOIU3E coneit

1.7

XUMHUYECKUU OKCIICPUMCHT: O3HAaKOMJICHUC C MOICIIAMH KPUCTAIINYCCKUX
peImETOK HEOPraHWYEeCKHUX BEIIECTB — METAIJIOB W HeMeTawioB (Tpadura u
ajamasa), CJIOXHBIX BEIIECTB (XJIOpUIa HATpHUs), UCCIEIOBAaHUE 3aBHUCHUMOCTH
CKOPOCTH XHMHYECKOH peakiuh OT BO3JACHCTBHUS PA3IUYHBIX (PAKTOPOB;
WCCJIEIOBAaHUE  DJICKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  MpoIecca
JUCCOLIMALIMM  KHUCIIOT, IIeNo4e M coledl (BO3MOXKHO HCIOJIB30BaHUE
BUZICOMATEPUAIIOB); TPOBEJACHUE OMBITOB, HMUTFOCTPUPYIONMX TPU3HAKA
MPOTEKaHHs PeaKIuii HIOHHOTO oOMeHa (0Opa3oBaHME OCaJKa, BHIJICICHUE ra3a,
00pa3oBaHUE BOJBI); ONBITOB, HIUTFOCTPHPYIOUINX HPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBHTEJIBHBIX PEaKIWH (TOpEHHE, PEaKIUu Pa3JIOKCHHS, COCAHHEHUS);
pacro3HaBaHUE HEOPTAHWYECKUX BEIICCTB C MMOMOIIBI0 KaYeCTBEHHBIX peaKIIUi

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeraminl 1 ux COCIUHCHUA

2.1

O6mass xapakrepucTuka ramoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneHu okucienus. CTpoeHue u Gu3nYecKrue CBONCTBA MPOCTHIX
BCIIECTB — TrajoreHoB. XWMHUYECKHE CBOMCTBA Ha TpUMEpe XJopa
(B3amMoOJIeiCTBHE C MeTajulaMH, HEMETa/IaMH, IIeJIo9aMu). XJIOPOBOIOPO.

CongHast KUCJI0Ta, XUMHYECKHUE CBOMCTBA, MOJyYEeHHE, MpUMEHEHHe. [[eiicTBre




XJI0pa ¥ XJIOPOBOAOPOAA Ha OpPraHU3M 4eNOBEeKa. BakHeime XJIOpuabl U UX

HAaXO0XJEHUE B IPUPOJIE

2.2

OOmast xapaktepucTuka 31eMeHTOB VIA-rpynnbel. OcCoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHbIE CTeNeHN okucieHus. CTpoeHue u pusnyeckue CBOMCTBA
NPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAIMU
KHUCJIOpOAa U cepbl. XUMHUYECKHe cBoiicTBa cepbl. CepoBOIOpPON, CTPOEHUE,
¢dbusznueckue M XUMHYECKHe cBoWcTBA. OKCHIBI Cepbl KaK MpEeACTaBUTEIN
KHCIIOTHBIX OKcuAOB. CepHasi KucCOTa, PU3NYECKUE M XUMHUYECKHUE CBOWCTBA
(oOmue KaKk TpeacTaBUTENs Kjacca KUCIOT U Crenu(pUIecKre). XUMUYECKHE
peaxiyu, JieKanpe B OCHOBE NMPOMBIIUICHHOTO CITOCO0a TIONMyYeHHsI CEPHOM
kucioTel. [lpumenenne. Conmu CepHOW KHCIIOTHI, Ka4eCTBEHHAsl peakius Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ COCIMHEHUH B Npupoae. XUMHUYIECKOe
3arpsA3HEHUE OKPYKAIOUIEH Cpellbl COCAMHEHUSIMU Cephbl (KUCIOTHBIC HOXKIH,

3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPAIICHUS
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OObmass xapaktepuctuka s1eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTpPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHU OKUCIIEHUS. A30T, paclipOCTpaHEHHE B IPUPO/IE,
(dbu3mvecKkre U XUMHUYECKHE CBoMcTBa. KpyroBopot a3ora B mpupoje. AMMHAK,
ero (U3MYEeCKUe W XMMHUYECKHE CBOWCTBA, MojydeHue u npumeHeHue. Conu
aMMOHUsS, WX (QU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHCHHE.
KauecTtBeHHas peakiusi Ha MOHbI aMMOHHSI. A30THasl KHCJIOTa, €€ MOJyYEHHUE,
¢u3nueckne W XMMUYCCKHE CBOMCTBa (OOIIME Kak MPEACTaBHTENs Kiiacca
KHCIIOT U crenududeckue). VMcnonp30BaHWe HUTPATOB W COJCH aMMOHHS B
KayecTBe MHHEPAIBHBIX yI0OpEeHUH. XUMHUECKOE 3arpsi3HEHHE OKpY’Karomien
Cpebl COEIUHEHUSIMU a30Ta (KUCIOTHBIE TOXKAH, 3arps3HEHUE BO3/1yXa, [TOYBBI

1 BOJOEMOB)
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®docdop, amnorpornHsle Mogudukanuu dochopa, GU3NIECKUE U XUMUUYECKHE
ceorictBa. Oxcupa dochopa(V) u docdopuas kucnora, Qusnyeckue u
XMMHYECKHE CBOWCTBa, moiyudeHue. Vcmomnp3oBanue ¢ochaTtoB B KadecTBe

MUHEPAJIbHBIX yI00pEHH

2.5

OOmast xapaktepucTuka 31eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTCPHBIC CTCIICHU OKHUCJICHUA. YFHGPOII, AJUIOTPOITHBIC
Moau(UKAINK, pAacpOCTpaHEHHE B TpUpoae, (PHU3MYECKHe U XUMUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaepona B npupojge. OKcuabl yriepoaa,
X (U3MYECKHEe M XMMHYECKHE CBOWCTBA, NCHCTBHE Ha JXHMBBIE OPraHU3MBI,

MOJIYYCHHUEC U IIPUMCHCHUC. DKoJI0oTrHYecKue HpO6JICMI>I, CBA3aHHBIC C OKCHUJOM




yrinepona(lV); rumoresa ria00anbHOTO TOTEIUICHHS KIWMaTa;, MapHUKOBBIMA
a¢dext. YrompHas KUCIOTAa W €€ COMU, UX (PUINICCKUE M XUMHUYCCKHUE
CBOICTBa, MoJyuyeHHe U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHsl. Ucnonw3oBaHue Kap60HaTOB B 6BITy, MCIHUIHWHC, IMPOMBINUICHHOCTU U

CEJILCKOM XO3SIUCTBE

2.6

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHMSX
yriaepoaa (MeTaH, 9TaH, STWIEH, aleTWJEH, STaHOJ, TJIHUIEPUH, YKCyCHas
kucnora). x coctaB u xumuyeckoe crtpoeHue. [lonstue o Ouoiormyecku
BaXKHBIX BEIIECTBaX: XHpax, OeNKax, yrieBoJaXx — U HX POJU B IKU3HU
YeloBeKa. MarepuanbHOe €IWHCTBO OPraHMYECKUX W HEOPTaHMYECKUX

COeIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue ¥ XHUMHUYECKHE CBOICTBa, MONY4YCHHUE U
npuMeHenne. CoequHEHUsT KpeMHHUs B mpupoje. OOmue mpenctaBieHust 00
okcuae kpeMHUA(IV) u kxpemuueBoii kucnore. CUIUKAThI, UX UCIOJIb30BaHUE B
ObITY, METUIIMHE, IPOMBIIIICHHOCTU. BaxkHelIne CTpouTeIbHbIE MaTepUabl:
KepaMMKa, CTEKJIO, LEMEHT, OeTOoH, »keyne300eToH. IIpoGiembl Ge3omacHOro

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHAJIOB B HOBCGHHGBHOﬁ KHN3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: M3ydeHHE OOpa3loB HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJISTHOM KHCJIOTHI; IIPOBEICHHE KAYECTBEHHBIX PEaKIMM HAa XJIOpHI-
WOHBI WM HAOJIOJEHHE TPHU3HAKOB WX TMPOTEKAHUS; OIBITHL, OTPAKAIOLINE
¢u3nvecKkne U XMMUYECKHE CBOWCTBA TAJIOTEHOB M UX COCAMHEHUH (BO3MOXKHO
UCTIOJIb30BAaHUE BHJIEOMATEPUAJIOB); O3HAKOMJICHHE C OOpa3llaMu XJIOPHUIOB
(ranoreHu10B); O3HAKOMJICHME C o0OpaslamMu cepbl M €€ COeIUHEHUSIMHU
(BOBMOXKHO ~ MCIIONIb30BaHME BHJEOMAaTepUalIOB); HaOMIOJEHHE Ipolecca
oOyIJIMBaHUs caxapa IMoJ JeHCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHUCIIOTHI;
U3yuyeHHE XMMUYECKHX CBOICTB pa30aBiIeHHOW CEpHON KHCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakuuud Ha cynbdar-uoH M HaOIIOAEHHE TIpu3HaKa eé
IIPOTEKaHMs; O3HAKOMJIEHHE C (PM3NYECKUMU CBOMCTBAaMU a30Ta, ocdopa u ux
COEJIMHEHUN (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), 0O0pa3laMu
a30THBIX U (oCcHOPHBIX YAOOPEHUH; TOIyYeHHE, COOMpaHKe, pacliO3HABaHUE U
M3y4eHUE CBOMCTB aMMHaKa; IPOBEJICHHE KAa4EeCTBEHHBIX pPEaKIMil Ha HOH
aMMOHUST ©  (ochaT-WOH ¥ U3yYeHHE TNPU3HAKOB HX MPOTEKaHHA,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbIO (BO3MOKHO
UCIIOJIb30BAaHNUE BHJEOMATEPUAIIOB); H3YyUYEHUE MOJENEH KPUCTAIIIMUYECKUX
peméTok anmasa, rpaduTa, (QyiepeHa; O3HAKOMJIEHHE C  IPOLECCOM

a7icopOLMU PACTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YIVIEM U YCTPOHCTBOM




IIPOTUBOIa3a; IOJIy4YEeHUE, COOMpaHHE, pPACIO3HABaHUE M HM3y4EHUE CBOMCTB
YIJIEKUCIIOrO ra3a; IPOBEJIEHUE KayeCTBEHHBIX peakluid Ha KapOoHaT- U
CWJIMKAaT-MOHbBl M M3y4YEHUE IPU3HAKOB HX TMPOTEKaHMs; O3HAKOMIIEHUE C
MPOAYKIMEH CHIMKATHON HPOMBIIUIEHHOCTH; PEIIEHUE SKCIEPUMEHTAIbHBIX

3aJ71a4 110 TeMe «BakHeHIe HeMeTauIbl U UX COEINHEHUI»

MeTtamisl 1 UX COeTUHEHUS

3.1

OO6mras xapakTepUCTHKAa XUMUUYECKHX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nojoxxenus B llepuoamdeckoir cucteMe XuMHYeckKux diemeHTtoB JI.M.
MenneneeBa u cTpoeHust aToMoB. CTpoeHHE METaUIOB. MeTainyeckast CBs3b U
METAJUTMYECKass KPUCTAIUIMYECKas peméTka. ODJIEKTPOXUMHYECKUH  Psif

HaIIpsKEHUN METaJUIOB

3.2

dusnyeckue ¥ XUMHUYECKUE CBOWCTBA MeTayioB. OO1Me crnocoObl MOTydeHUs
MeTayuioB. [loHATHE 0 KOPPO3UM METANIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, UyT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

6I>ITy W IIPOMBIINIJICHHOCTH
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[[lenounble MeTambl: mojokeHue B llepuoandeckoil cucTteMe XHUMHUYECKUX
snemeHToB .M. MeHnaeneeBa; CTpOeHHE UX aTOMOB; HaXOXKIECHUE B MPUPOJE.
dusnyecKue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HaTpusi W Kanus. [IpuMeHeHHe WICNIOYHBIX METaUIOB M UX

COEIMHEHUI
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Illenoyno3eMeabHbIE  METAAIbl MarHMii HM  KaJbllUM: IIOJIOXKECHHE B
[Tepuonnueckont cucreme xumuueckux 3semeHToB [[.M. Menneneesa; ctpoeHue
HUX aTOMOB; HaxoOXJeHuEe B mnpupoje. Ou3nMveckrue U XUMUUYECKHE CBOMCTBA
MarHus W Kauplus. BakHeilmme coenuHeHUs Kalblus (OKCHI, THIAPOKCHUI,

cosn). XKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEeHUS

3.5

AmoMmuHMiL: TIonioxkeHue B lleproguyeckoil cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.1I. MenneneeBa; CTpoeHME aroMma; HaxoxaAeHHWe B npupone. dusnyeckue u
XAUMUYECKHE CBOWCTBA aTFOMUHMS. AM(MOTEPHBIC CBOMCTBA OKCHJIA U THIPOKCH A

AJIFOMHUHHA

3.6

Keneso: nonoxenue B [lepuoanueckoil cucreme XxuMuyeckux 3nemeHToB .M.
MenaeneeBa; CTpOECHHME aTOMa; HAXOXICHUE B npupone. Pu3nyeckue u
XUMUYECKHE CBOMCTBa xene3a. Okcuabl, TUApokcHabl U cosm sxeneza(ll) u

xene3a(lll), mx cocTas, CBOMCTBA U TTOJTyYEHUE

3.7

XUMUYIEeCKUH OKCIICPUMCHT: O3HAKOMJICHHUEC C 06pa3uaMH MCTAJIJIOB M CIIJIaBOB,

X (U3MYECKMMM CBOMCTBAMM; H3YYEHUE PE3YyJIbTaTOB KOPPO3UHU METAIIJIOB




(BO3MOXHO WCIIOJIH30BaHUE BHJIEOMATEPHATIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUS OKCHAAQ KaJlbliUs MW HATPUS C BOJOH  (BO3MOXKHO
WCIIOJIb30BaHNE BHUJICOMATEPHAIIOB); HWCCIICJIOBAHHE CBOMCTB KECTKOW BOJIBI;
mpolecca TOpPEeHHS JKelne3a B KUCIOpoAe (BO3MOXKHO —HCIOJIB30BaHUE
BUJICOMATEPHUANIOB); MPU3HAKOB MPOTEKAHMUS KAUYECTBEHHBIX PEAKIUN HA MOHBI
(MarHus, Kajblms, amroMuHus, nuHka, xene3a(ll) m sxemesa(Ill), memu(Il);
HaOJII0/IEHNE W OMHCaHUE MPOLIECCOB OKpAIIMBaHUS TUIAMEHM MOHAMHU HaTpus,
Kamuss W Kanblug ~ (BO3MOXKHO — MCIIOJI30BAaHME  BHUJIEOMATEpPHAIOB);
uccienoBaHue amMQpoTEepHBIX CBOWCTB THAPOKCHAA aJIOMUHUS U THUIPOKCHIA
LIMHKA; pelIeHHe KCIIEPUMEHTANBHBIX 33/1a4 1o TeMe «BaxkHeiile MeTauibl U

HUX COCOAUHCHU

XUMHMsSL U OKpYyKarolas cpeaa

4.1

Hosble maTepuanbl u TexHonoruu. BemecTBa U mMaTepuainbl B IMOBCEIHEBHOU
JKU3HU 4YeloBeKa. XUMUs U 340poBbe. be3omacHoe UCIOJIb30BaHUE BELIECTB U
XUMHUYECKHX peakiuil B ObiTy. llepBas moMoIp mpu XUMHUYECKHX OKOTaxX U

OTPABJICHHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TpaMOTHOCTH.  XUMHYECKOE  3arpsi3HEHHE
okpyxatomien cpensl [IJIK. Ponp XuMuu B pemieHMH 3KOJIOrHUYECKUX MpoOJieM.
[IpuponHble HMCTOUYHUKHU YTIEBOAOPOAOB (yrojib, MPUPOJHBIA Ta3, HEPTb),

MIPOJIYKTHI X MEPEPaOOTKH, UX POIb B OBITY U MPOMBIIUICHHOCTH

4.3

XUMHUYECKUI SKCIIEPUMEHT: N3Y4YeHUE 00paslioB MaTepHajoB (CTEKIIO, CIIaBbI

METaJJIOB, TOJIMMEPHBIE MAaTEPUAJIb)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOI
INPOT'PAMMBI OCHOBHOT'O OBHIEI'O OBPA30BAHUA

Kon
NPoBePsIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM pe3yJibTaTam
0230BOr0 YPOBHSI OCBOCHHS OCHOBHOI1 00pa3oBaTe/ibHOM
NMPOrpaMMbl OCHOBHOTI'0 00111ero oopa3zoBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O I[I03HABAa€MOCTH SIBJIEHUI MpPUPOAbI, MOHUMAaHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKONW HayKH KakK 00JIaCTU COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIed KyJabTyphl M IMpPaKTHYECKOU
JESATEIbHOCTH YEJIOBEKAa B YCIOBUSIX COBPEMEHHOIO OOIIECTBa;

IMOHUMAHHUEC MECTa XUMUU CPCAU NPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHBIX MCTOAAX IIO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYCCKHUX MCETOAAX MCCIICAJOBAHUA BCHICCTB W HU3YUYCHUSA
XUMHNYCCKHUX peaKI.[HfI; YMCHHC HCIIOJIB30BAaTh MOOCIIN JJIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHanTbHON NESITEIBPHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHIKECHUSX
XUMHAYECKOH HAyKH, YTO TO3BOJIMUT OOYYAIOIIUMCS paccMaTpUBATh
XMMHIO Kak cepy cBoeit Oyayieit mpodeccnoHaabHOM e TeIbHOCTH
U c/enaTh OCO3HAHHBIM BBHIOOP XMMMU Kak NMPO(UIBHOTO IMpeaMeTa

MIpH MIepeX0/ie Ha YPOBEHb CPEAHETO 00IIero o0pa3oBaHus

BJ'IaI[eHI/IC CHUCTEMOM XWMHWYECKUX 3HAHUM U YMCHUEC IMPHUMCHATDH

CUCTEMY XUMHNYCCKUX 3H3HI/II>1, KOTOpas BKIIIOYACT:

2.1

B.’:l)KHCfIHIPI@ XUMHWUYCCKHUEC TIOHSTHUA: XI/IMI/I‘ICCKI/II\/’I DJIEMCHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTEJIbHBIE aTOMHAasi M MOJICKYJIsIpHas
MacCChbl, KOJIMYCCTBO B€IICCTBA, MOJb, MOJ'DIpHaSI Mmacca, MOJISIpHBIfI
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, CONb (CpemHsis), XUMHUYECKas
peakuusi, peakUMH COEIUHEHUs, PEeaKLUUd PA3JI0KEHUS, PEAKIUU
3aMelIeHus, peakuu oOMeHa, TeruioBoW A(PGEKT peakiuu, dK30- U
SHIOTEPMHUYECKHUE PEaKIMH, PAacTBOpP, MaccoBas OIS XUMHYECKOTO
AJIEMEHTa B COCTMHEHUM, MacCcOBas JIOJIS ¥ TIPOIIEHTHAS KOHIICHTPAIINS

BEIIIECTBA B PACTBOPE, PO aTOMa, AIIEKTPOHHBIN CJIONH aTOMa, aTOMHAsI




opOutanp, paauyc aromMa, BaJEHTHOCTb, CTENEHb OKHCIICHMUS,
XUMHYECKast CBSI3b, JJIEKTPOOTPHUIIATEILHOCTD, MOJIIPHAs U HETOJIsIpHAS
KOBaJICHTHasl  CBs3b, HMOHHAs  CBSI3b, METAJUIMYECKas  CBS3b,
KpUCTAJTMYeCKast pemeTka (aTOMHas, WOHHAs, MeTaJUIMYecKas,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHMOH, DJIEKTPOJIUT M HEDJIEKTPOJIUT,
ANIEKTPOIUTHUYECKAs  JTUCCOIMAIMsS, pEeaklud HOHHOrO oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENFHBIE ~ PEAKIMHM,  OKUCIUTENh U
BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAHOBICHHE, AJIEKTPOJIH3,
XMMHUYECKOE paBHOBECHE, oOOpaTHMble M HeOOpaTHMbIE peakluu,
CKOpPOCTh XUMHUYECKOW peakuuu, Karaimuzarop, [IJAK, xkopposus

METaJIII0B, CITJIaBbI

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XMMHH: 3aKOH COXPAaHEHMs MaccChl,
nepuoanueckui 3akoH .M. MenzaeneeBa, 3aKOH IIOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpo

2.3

TCOpHUU XHUMUU: ATOMHO-MOJICKYJISIpHAasA TeOopus:, TCOpUia

SJICKTpOHI/ITH‘IeCKOﬁ Jucconuanmu

Brnanenue ocHOBaMU XMMHUYECKON TPAaMOTHOCTH, BKIIFOYAIOIIICH:

3.1

YMEHHE TPAaBUIIBHO UCTIOIH30BATh N3yYCHHBIC BEIIECTBA U MaTEPHUAIIBI
(B TOM uYHCIie MHHEpalbHBIE YHAOOpEHHs, METaUIbl M CIUIABHI,
MPOAYKTHl TepepadOTKU NPUPOAHBIX HCTOYHHUKOB YIIIEBOJIOPOJIOB
(yrns, mpupoaHoro rasa, HeTH) B OBITY, CEIbCKOM XO34KCTBE, Ha
MIPOM3BOJICTBE M TOHUMAaHHME 3HAYEHHUS JKUPOB, OCJIKOB, YIJIEBOJOB
JUIS OpraHU3Ma YelloBeKa; yMEHHE NMPOrHO3UPOBATh BIMSHUE BEIIECTB

U XUMHWYCCKUX TIPOLECCCOB HA OPraHU3M YCJIOBCKA U OKPYKAIOLIYHO

MIPUPOIHYIO CPELLy

3.2

YMCHHUEC HHTCTPUPOBATD XHUMHUYCCKHUEC 3HAHHA CO 3HAHHUAMHU OPYIrUux

y4eOHBIX MPEIMETOB

33

HaJIMYHME OIbITa pabOTHl C PA3IMYHBIMA HMCTOYHUKAMU HH(OpMAIUH
0 XMMHMU (Hay4yHas M HAy4HO-NIONYJspHas JUTEpaTypa, CIOBapH,

CIIPaBOYHMKH, UHTEPHET-PECYPCHI)

34

YMCHHC 00BEKTHBHO OLCHMBATDH I/IH(I)OpMaI_[I/IIO O BC€IICCTBAX, HX
MIpEBPAICHUAX u MMPaKTUICCKOM IMPUMCHCHUU n YMCHHC

HUCIOJb30BaTh €€ IS PEUICHUA y‘le6H0-H03HaBaTeJ’IBHHX 3aJa4

BJ'I&I[GHI/IC OCHOBAMH ITOHSATHHHOI'O arrmaparta W CHUMBOJIMYECKOI'O

A3bIKa XUMHUHU IJIA COCTAaBJICHHUA (bOpMy.]'I HCOPraHWYCCKUX BEIICCTB,




YpaBHEHUHM  XUMHYECKHX  PEaKIMd; OCHOBAMU  XHUMHUYECKOM

HomeHknarypsl (IUPAC u TpuBuanbHoif)

YMeHue oOBSACHATH CBSI3b IMOJIOKEHHS dNieMeHTa B [lepuonndeckoii
CHCTEME C YHMCJIOBBIMU XAPAKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX DJIJIEMEHTOB (COCTaB M 3apsia sapa, oOlee 4YHcio
ANIEKTPOHOB), paclpeieseHHeM OJJIEKTPOHOB IO JHEPreTHUYECKUM

YPOBHAM aTOMOB IIEPBLIX TpéX IEpUOa0B, KaJIUd U KaJIbILHA

[IpencraBnenue 0 MEPUONYECKON  3aBUCHUMOCTH CBOHCTB
XUMUYECKHUX SJIEMEHTOB (PaJuyC aTtoMa, 3JIEKTPOOTPUIIATEIHLHOCTH),
MPOCTBHIX W CIIOKHBIX BEIIECTB OT TIOJIOKEHUS DJJIEMEHTOB B
[lepuonnueckoit cucreme (B MallbIX TME€PUOAAX U  TJIABHBIX

MOArPYNIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

YMmenue KinaccupuuupoBars:

7.1

XUMHNYCCKHUEC DJICMCHTBI

7.2

HCOPraHUYCCKHE BCUICCTBA

7.3

XUMHNYCCKUEC pCaKIIUA

YMeHue onpeaensaTh:

8.1

BAJICHTHOCTb U CTCICHb OKHCJICHUA XUMHUYCCKUX J3JICMCHTOB, 3apsa[]

HOHa

8.2

BUJ XUMHYECKONH CBA3M U THUN KPUCTAJIMYECKOW CTPYKTYphl B

COCIUMHCHUAX

8.3

XapaKTep Cpelbl B BOAHBIX PACTBOpPaX BEUIECTB (KUCIOT, OCHOBAHHU)

8.4

OKHCIIHUTCIIb 1 BOCCTAHOBUTCIIb

YMeHue xapakTepu3oBaTh (GU3NUECKHE U XUMUYECKUE CBOMCTBA:

9.1

MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, Tpadur, anmas,
KpeMHUu#, a3oT, ¢ocdop, cepa, XJIOp, HATpUW, Kalud, MarHui,

KaJIBIIMH, aJTFOMUHUH, JKeJIe30)

9.2

CJIO)KHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX pPacTBOPOB (BOAa,
aMMHaK, XJOpPOBOJOPOJl, CEPOBOJOPON, OKCHIbI U TUIAPOKCHUIBI
MetaioB I-IIA rpynn, amtomunus, menu (II), uunka, xenesa (II u
M), oxcuast yraepona (I u 1V), xpemuus (IV), azora u pocdopa (111
u V), cepst (IV u VI), cepuucras, cepnas, a3orucras, a30THasd,

docdopHasi, yroiabHasi, KpeMHHEBasE KHCIOTA U UX COJIN)

9.3

IIPOrHO3UPOBATH n XapaKTCPpU30BaATh CBOMCTBaA BCIICCTB B




3aBUCHUMOCTH OT HMX COCTaBa U CTPOCHHA, IMPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUSA XUMHNYCCKUX

HpeBpaHIGHI/If/'I B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U HOHHBIC YPABHEHHUs PEAKLUN, B

10
TOM YUCIJIE:
10.1 peakIuiit HFOHHOT'O0 OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOMCTBA M3YyYEHHBIX KJIaccOB
' (TpyImm) HeOpraHU4YeCKUX BELIECTB
10.4 MOATBEPKIAIOIINX T€HETUYECKYIO B3aMMOCBA3b MEXy HUMU
11 YMeHue BIYUCIATh (IPOBOJUTH PACUETHI):
111 OTHOCUTENIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
. MacCOBYIO JIOJIF0O XUMHUECKOI0 JIEMEHTa B COETUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3on
114 [0 YpaBHEHMSM XMMMUYECKHX PEAKIUH U HaXOAUTh KOJUYECTBO
. BEIIECTBA, 00bEM M MAacCy peareHTOB WK MPOJYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJaMHM  HaydHOro Tmo3HaHus (HaOmroaeHue,
101 U3MEpeHue, SKCIIEPUMEHT, MOICIMPOBAHNE) TIPU U3YUYEHUH BEIIECTB U
' XUMHUYECKHUX SBJIGHUH; YyMeHHe chopMynupoBaTh mnpodieMy u
MIPEJIOKUTh MMYTH €€ peIIeHUs
122 Oe30macHOi pPabOThl ¢ XMMHUYECKUMH BEIIECTBAMH, XHUMHUYECKOU
. MOCYZI0# 1 J1abopaTOpHBIM 000PYOBaHUEM
IpaBUIaMH 0€30MaCHOr0 OOPALIEHHUS C BEIIECTBAMHU, UCIIOJIb3YEMbIMU
B TMOBCETHEBHOM XKM3HU, IPaBUIIaMU MOBEACHHS B LIETAX cOepekeHUs
123 3I0pOBbsSl M OKpY’KaIoIlllel MPHUPOJHON Cpeabl; NMOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPraHMU3MBI OMNPENEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS U MPEAOTBPAICHUS HX BPEIHOTO
BO3JICUCTBUS
13 Hannume npakTHueckux HaBBIKOB IUIAHUPOBAHMS U OCYILIECTBICHUS
CIIEIYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yYeHHE U OoNHcaHue (PU3MYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE

C (1)I/I3I/IIIGCKI/IMI/I u XUMHNYCCKNUMH SBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHNS XUMUYECKUX PEAKIIHI

13.2

U3y4eHHe CIIOCO00B pa3JieNieHus cMece

13.3

MOJIY4CHHUE KHUCIIOpOoAa W HU3YUYCHUC CTOo CBOP’ICTB; MOJIYYCHHC
BOOOPOAa U U3YUCHHUC €TO CBOI>'ICTB; MMOJIYYCHHEC YIJICKUCIIOrO Tra3a "

HU3YUCHUC CTO CBOﬁCTB; MOJIYYCHHUEC aMMHaAKa U U3YYCHHUC €O CBOICTB

13.4

MPUTOTOBJICHHUE PAacTBOPOB C OINpene’l€HHOM MaccoBOM Jojei

pacTBOPEHHOTO BEIIECTBA

13.5

MIPUMEHEHUE MHUKaTOPOB (Jlakmyca, METUJIOpaHkKa u
beHondTanenna) IS ONpeNeIeHnsT XapaKkTepa Cpelbl B pacTBOpax

KHUCJIOT U LIEJI0Yen

13.6

WCCIIEIOBAHUE M ONHCAHWE CBOWCTB HEOPraHUYECKUX BEILECTB
pa3iIMYHBIX KJIACCOB; U3YYE€HUE B3aUMOJEHUCTBHS KUCIOT C METaJIAMH,
OKCHJIaMH  META/UIOB,  pPaCTBOPHUMBIMH M HEPACTBOPUMBIMH
OCHOBaHMSIMH, COJISIMH; TIOJY4Y€HHE HEpPaCTBOPUMBIX OCHOBaHU;
BBITECHEHHE OJHOTO MeTayla JpyrdM W3 pacTBOpa  COJIH;
uccieaoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHIOB aJTIOMUHUSA |

IIMHKA

13.7

PEIICHNUEC SKCIICPUMCHTAJIBHBIX 3aa4 IO TCMaM: «OCHOBHBIE KIIACCHI
HCOPraHUYCCKUX COGﬂHHGHHﬁ)); <<3JIGKTPOHI/ITI/I‘-IGCK3H
JUCCouaIus, «Baxuelimme HeMeTasIbl W HUX COCOAUHCHUA),

«BaxHeie MeTajjIbl U UX COCIUHEHUS

13.8

XMMHAYECKHE  OKCIICPHUMEHTBI,  WUIIOCTPUPYIOIINE  MPH3HAKH
MPOTEKaHHUs pPEaKIMii HOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIONIME B BOJHBIX PACTBOPax HOHBI: XJIOPHI-, OpPOMHI-,
woaua-, cyiaedar-, ¢ocdar-, KapOoOHAT-, CHUIUKAT-AaHUOHHBI,
TUIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJIbII¥sl, aJTFOMHHHS,

xenesa (2+) u xenesa (3+), meau (2+), muHKa

14

YmMmenue:

14.1

NpeACTaBIIATh PE3YJIbTAaTbl JSKCICPUMCHTA B (I)OpMe BBIBOJIOB,
JOKa3aTCJIbCTB, Fpa(i)I/IKOB n Ta6J'II/II_I U BBIABJIATH OMIIMPHYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBAThE CBA3HU MCXKAY pCaIbHO H36J'IIO,HaeMBIMI/I XHUMHUYCCKHUMU
SABJICHHUAMU U IIpoHECCaMU, IMPOUCXOAAIIUMHA B MaKpO- U MUKPOMHPE,

OOBSCHSITH IPUIMHBI MHOTOOOPa3Hsl BEIISCTB




IHHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

HCpBOHa‘IaHLHLIC XUMHUYECKUEC ITOHATUA

1.1

UucTteie BemecTBa 1 cMecu. CriocoObI pa3/iesieHus cMeceit

1.2

ATOMBI H MOJICKYIJIBI. Xumuueckne diaeMeHTBl. CHUMBOJIBI  XMMHYECKHX

9JICMCHTOB. HpOCTLIe 1 CJIOKHBIC BCIICCTBA.

1.3

Xumudeckast (bOpMy.TIa. BaneHTHOCTh aTOMOB XMMHYECKHX dJIeMeHTOB. CTEIleHb

OKHCJICHUSA

1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIIICCTB. OtHocuTelbHAas aTOMHAs Macca.
OtHocuTeNnbHAS MOJICKYJIApHas Macca. MaccoBas J0JI1 XUMHUYCCKOI'0 3JICMEHTA

B COCAMHCHUN

L.5

KomnvectBo BemiectBa. Monb. MomsipHas macca. MomsipHblii 00bEM Tra30B.

Bzaumocss3b KOJIMYCECTBA, MACChI U YHCJIa CTPYKTYPHBIX CIMHHUILL BCIICCTBA

1.6

du3nyeckrue M XUMHUYECKHE SBIICHHS. XUMHYeCcKas pcakuuAa H eé IIPpU3HAKHU.

3akoH COXpaHCHUS MAaCChbl BCUICCTB. Xumudeckue YpaBHCHUA

[lepuonnueckuii 3akoH u Ilepronnueckas cucTEMa XHMHYECKHX 3JIEMEHTOB

J.. Menneneea. CTpoeHHe aTOMOB

2.1

Ilepnonnueckuil 3akoH. lleprnoauyeckas cucrema XuMU4YeCcKux iemMeHToB J1.1.
Menpeneesa. Ilepuoasl u rpynmnsl. GU3HYECKUN CMBICI MOPSIKOBOIO HOMEpA,

HOMEPOB IIEPUOJA U TPYIIILI JJIEMEHTA

22

CTpOCHI/Ie atromoB. CocTaB aTOMHEBIX AAep. H3oTtomnkl. BHGKTpOHLI. CTpOGHI/Ie
QJICKTPOHHBIX 0007104eK aTOMOB MEPBLIX 20 XHMHYECKHX D3JIEMEHTOB

[Tepuonnueckoii cucremsl [I.1. Menneneena

23

3aKOHOMEPHOCTH B MU3MEHEHHUM CBOMCTB XMMHUUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEePUOMIOB, Kaius, Kaublus (pagdyca aTOMOB, 3JIEKTPOOTPUIIATEILHOCTH,
METAJUTMYECKUX W HEMETAJUIMYECKUX CBOMCTB) H HMX COCJUHEHUUA B
COOTBETCTBUM C TMOJOXXKEHHEM J3yeMeHToB B Ilepuoamdeckoit cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BeuiecTsa

3.1

Xumuueckass cBsi3b. KoBaneHTHass (TojisipHass ¥ HEMOJSIpHAsi)  CBSI3b.
DNeKTPOOTPUIATEIbHOCTh ~ XUMHUYECKHUX  dJeMeHTOB.  oHHas  CBs3b.

MeTtammuueckas CBSI3b




3.2

Tunel KpUCTAJUIMYECKUX PEMIETOK (aTOMHasi, HWOHHAs, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAIUIMYECKOM PEIIETKM U BUA

XUMHYECKON CBA3U

Baxnelimue npeAacTaBUTENM HEOPraHMYECKUX BellecTB. Hemeraibl m ux

coequHeHMs1. MeTaibl U UX COSIMHEHUS

4.1

Knaccudukanms u HOMEHKIIATypa HEOPTraHHYECKUX COCJAMHEHHWH: OKCHIOB
(comeobpazytrommue: OCHOBHBIE, KHCJIOTHBIE, amdorepHsbIe) u
HecosieoOpa3yronme; OCHOBaHWHM (IMETOYM W HEPACTBOPUMBIE OCHOBAHMS);
KACIOT (KUCIIOpOJCONepXKamue ¥ OECKHCIOPOAHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); coJiel (CpEeAHUX U KUCIbIX)

4.2

du3nyeckue W XUMHYCCKHE CBOMCTBA IMPOCThIX  BCHICCTB-HECMCTAJIJIOB!

BOJIOpPOJIa, XJIOPa, KUCIOPOJIa, Cephl, a30Ta, pocdopa, yriaepona, KpeMHUS

4.3

®du3nyeckue U XHMHUYECKHE CBOMCTBA NIPOCTHIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajldud, Maroud M KaJlbOuA, aJJFOMUHUA, KCJIC3a. BHGKTPOXI/IMI/I‘ICCKI/Iﬁ

paa HaHpH)KCHI/II;'I MCTalJI0B

4.4

®u3n4YecKue U XUMHUYECKHE CBOMCTBAa BOJOPOIHBIX COCAMHEHUM HEMETAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

dusnueckue U XMMHUYECKHE CBOMCTBa OKCHIOB HemeramuioB: cepel (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yrnepoma(Il, IV), xpemuus(IV). ITonydenue

OKCHJO0B HEMETAJLIIOB

4.6

Xumnueckre cBodcTBa okcuaoB: MeTamuioB [A-IIIA rpymm, munka, menu(Il) u

xenesa(ll, III). ITomydyenre OKCUIOB METAIIIIOB

4.7

XYWMHUYECKHE CBOMCTBA OCHOBAHHWHN M aM(OTEPHBIX THIPOKCUIOB (HA MpUMEpPE
THAPOKCHIOB QJIIOMUHUSA, OKele3a, IuHKa). [lomydeHue OCHOBaHUN W

aM(OTEpHBIX THIPOKCHIOB

4.8

OOmue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOW, CEPOBOIOPOAHOM,
CEPHUCTOM, CepHOM, a30THOU, (hochopHO, KpeMHHEBOH, yrompHOH. Ocolbie
XUMUYECKHE CBOWCTBA KOHLCHTPUPOBAHHOM CEPHOM U a30THOM KHUCIIOT.

HonyquI/Ie KHUCJIOT

4.9

OO6mue XUMHUYECKHE CBOMCTBA cpeTHUX coliel. [lomydenue conei

4.10

[lonydyenne, coOupaHme, pacmo3HaBaHUE BOJAOPOJA, KHCIOpPOJA, aMMHaKa,

YTIICKHCIIOTO Ta3a B J1abopaTopHu

4.11

[Tony4yenne amMMuaka, CepHOW M a30THOM KHUCIIOT B MPOMBIIUIEHHOCTH. O0mme

CTHOCOOBI OTYYEHUSI METAJIIOB




4.12

I'enermueckas cBsI3b MCKAY KilaCCaMH HECOPTaHUYCCKHUX COGI[I/IHCHI/Ifl

XUMUYECKUE peaKIun

5.1

Knaccudukanus XUMUYECKUX PEaKIMi MO Pa3IUYHBIM MPU3HAKAM: 110 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pEaKLMU BELIECTB, MO TEmIoBoMy 3¢pdekry, 1Mo

W3MEHEHHIO CTEIICHEW OKMCICHHS XUMHUYECKUX SJIEMEHTOB

5.2

TernnoBoit 3¢ hexT XuMHUecKkol peakiuy, TePMOXUMHUYECKHE ypaBHEHHUS. DK30-

U DHIOTEepMUYECKUE peaknu. TepMoXuMuyecKkue ypaBHEHUS

5.3

OKHCAUTENPHOBOCCTAHOBUTENbHBIE peakluun. OKHUCIUTENN U BOCCTAaHOBHUTEIH.
[lpomeccbl  OKMCIEHUSI W BOCCTaHOBIIGHMSA.  OJEKTPOHHBIM  OamaHc

OKHUCIIMTEIIbHOBOCCTAHOBUTEIIHLHOM pcakuuu

54

Teopust snekTpoauTHUYeCKOl nucconuanuu. KaTuoHsl, aHMOHBI. DIEKTPOIHUTHI U

HEIJICKTPOJIUTHI. CuiibHbBIE U Cl1a0bIe 9JICKTPOJIUTEL. CrencHb Jucconuanmnmn

5.5

PeaKHI/II/I HOHHOTO OOMeHa. YCIIOBHUSA IMPOTCKAHUA peaKHI/Iﬁ HMOHHOTO 06MeHa,

MIOJIHBIE U COKPAIIEHHBIC HOHHBIE YPaBHEHUSI peaKLnuit

XWMHSL M OKpYyKaromas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4elloBeKa. besomacHoe
WCTIOJIb30BAaHME BEIIECTB W XWMHUYECKHX pPEaKIUid B JabopaTopuu U OBITY.

HepBa;I IIOMOIIb IMPU XUMHUYCCKUX OKOraX U OTPABJIICHUAX

6.2

XuUMHYEeCKOe 3arps3HEHHE OKpYyKaroled cpelapl  (KUCIOTHBIC — JIOXKIH,
3arps3HEHUE TOYBBI, BO3JlyXa W BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS
[Ipenenbras pomyctumasi koHueHtpanus BemiecTB (ITJIK). Ponp xumuu B
pEelIeHUN DKOJOTHYECKUX TpoOjeM. YCuieHHe TapHUKOBOTO dddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Tpumenenue cepsbl, azora, Gocdopa, yriaepoma, KpeMHHUS U UX COCIMHCHUU B
6BITy, MCIUIHUHC, IMMPOMBINUICHHOCTH W CCIbCKOM XO3AHCTBE. HpI/IMeHCHI/Ie
METAJUIOB M CIUIaBOB (CTallb, YYTyH, AIOPAJIOMHUHUI, OpoH3a) B OBITY U
MPOMBIINIJICHHOCTH HUX COCI[I/IHCHI/II\/'I. Ilonstue o KOppO3un MCTAJIJIOB, OCHOBHBIC

CIIOCOOBI 3alIUTBI X OT KOPPO3UU

6.4

[IpuponHble HUCTOYHHKHU YIIEBOIOPOAOB (Yrosib, NPUPOAHBIA ra3, HedTb),

MPOIYKTHI MX MepepadoTKu (OCH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbHbIe TOHATHS 00 OPraHMYECKHMX BEIIECTBAX KaK O COCIUHEHHSX
yriepoaa (MeTaH, 3TaH, 3THJICH, alleTUIEH, 3TaHOJI, TJIMIEPHUH, YKCYCHAs! KUCIIOTA).
[lonsatne 0 OMOMOrMYeCKH BaXKHBIX BEIIECTBAX: JKUPAX, OCNIKax, YyrieBo/IaXx — U UX

POJIA B )KU3HU YCIIOBCKA




Pacuétnr:

7.1 o popmyrnamM XUMHUYIECKUX COCTMHECHUN
7.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus: 8- kiacc: 6a30BbIi YPOBEHb: YUEOHUK; S-€ U3aHue, nepepadoTaHHOe
INabpuensu O.C., OctpoymoB N.I'., CnaakoB C.A. AKIITMOHEPHOE OOIIECTBO
«M3parenbctBo «IIpocBemienne»

* Xumusi: 9-i kiacc: 6a30BbIN ypOBEHb: YUeOHUK; S-€ U3/1anue, nepepadboTaHHoe
IMa6puensa O.C., Octpoymon U.I'., CnagkoB C.A. AKIIMOHEPHOE OOIIECTBO

«M3marensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI J1JIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

POIII https://resh.edu.ru/subject/29/

AKnacc https://www.yaklass.ru/p/himija

®dokcdopn https://foxford.ru/wiki/himiya

O6mnako 31anuil https://school.oblakoz.ru/materials/496050

Videouroki https://videouroki.net/video/himiya/9-class/

Ckaiicmaprt https://skysmart.ru/articles/chemistry

Nudoypok https://school.infourok.ru/videouroki?predmet=himiyaklass=9_klass

DnektpoHHas ¢popma yueOHHKa https://media.prosv.ru/content/item/6727/



Pemry OI'D https://chem-oge.sdamgia.ru/

Acetyl https://acetyl.ru/
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