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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMI K pe3yslbTaTaM OCBOCHHUS OCHOBHOMU
o0pazoBaTebHOM IPOTrpaMMBbl OCHOBHOTO o01iero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha ocHOBE (enepainbHON paboueit
MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMM MPENojaBaHusi y4eOHOro
npeaMmera «XuMHS» B 00pa3oBaTeNbHBIX —oOpraHu3anusax Poccuiickoi
denepaunu.

[Iporpamma mo xumum 1aéT MpPEACTaBICHHE O LEAX, OOIeld CcTpaTeruu
oOy4eHHsl, BOCIHUTAHUS W PA3BUTUS OOYUYAIOIIUXCS CPEACTBAMU Y4EOHOTO
OpelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHUe,
npenycMaTpUBaeT pachpe/ielieHue €ro Mo KiaccaM U CTPYKTYpUpOBaHUE IO
pazzienaM M TeMaM MPOTPaMMbl MO XUMHUH, OMNPEIEIseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUST XHUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKH Y4eOHOTO TMpoIlecca, BO3PACTHBIX
0COOEHHOCTEW OO0yYaroluXcs, ONpeaesieT BO3MOXHOCTA MpeAaMeTa s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOTO O0IIIETro 0Opa3oBaHus, a TakKe TpeOOBaHUMN K
pesynbrataM oO0ydeHHs XUMHUU Ha YypOBHE IeJedl Hu3ydeHHs NpeaMera u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON JAESTENBHOCTH OOYYaroIIerocs: o
OCBOCHHUIO YU4EOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOW JUIisi (DOPMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocsi, ero NpeCTaBICHUl 0 MaTEpPUATLHOM E€JUHCTBE MHUPA, BAKHYIO
pOJIb UTParOT (HOPMHUPYEMBIE XUMHEH MPE/ICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTrUU U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUsS TI00ATbHBIX
mpo0JieM YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTHUSCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peaju3allid BO3MOXKHOCTEH I CaMOpa3BUTUA U
dbopMupoBaHUS KYJIBTYphl JUYHOCTH, €€ oOmed u  (QYHKIIMOHAIBHON
IPAaMOTHOCTH,;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommXcs, HABBIKOB HMX CaMOCTOSITEIIbHOW y4eOHOW eATeTbHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MOBCEJIHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHON JEATEeIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MJIsiJa HA €JAWMHCTBO MPUPOABI U  YEJIOBEKA, SBIISIETCS
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH
oOyyJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
HAay4YHbIM 3HAHUSIM, K TMPUPOJAE, K UEJIOBEKYy, BHOCUT CBOM BKJIajJ B
HKOJIOTMYECKOE 00pa3zoBaHUE O0yUaAIOIIUXCA.

JlaHHbIe HaIpaBiieHUs] B 00y4EeHUH XUMUU O0ECTIeUUBAIOTCS CHEIU(UKOI
CoJiepKaHMsl  yuyeOHOTO TIpeAMeTa, KOTOPBIM SBJSETCS  IEIaroru4ecku
aJanTHPOBAaHHBIM OTpaK€HWEM 0a30BOM HAYKW XUMUHM Ha ONpPEeIEHHOM dTare
e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEr0o 00pa30BaHuUsl OPUEHTUPOBAH HA
OCBOCHHE O0YYAIOITUMHUCS CUCTEMBI NMEPBOHAYAIIBHBIX MOHATHH XHUMHWU, OCHOB
HEOPraHMYeCKOM XUMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TTOHSTHN
OpraHUYeCKOM XUMHHU.

Crpykrypa coaepkaHusi IpOorpaMMBbl 10 XUMUU C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 MojxojAa K €€ uzyuenuto. CoaepkaHue CKJIAJIbIBACTCA U3 CUCTEMBI
NOHATUMA O XHMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITUH O
xuMudecko peakiuu. OO0e STH CUCTEMBI CTPYKTYpPHO OpraHU30BaHbI IO
OPUHUUITY TOCJIENOBATEIBHOTO PA3BUTUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3axkona JI. M. MenaeneeBa Kak OCHOBHOTO 3aKOHA
XUMUU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TMPEACTABICHUN 00 JIEKTPOIUTHUYECKON TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHHUS PACCMATPUBAIOTCS HAa OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX W OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT
OTHOTO ypOBHA K JPYrOMYy, BBINOJHSAA (PYHKIMHM OOBSCHEHUA U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEW MPaKTHYECKOTO
MIPUMEHEHUS U MOJIYYEHHUS U3y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl TIO XHUMHUH CIHOCOOCTBYET (DOPMUPOBAHHIO
MPEICTABIEHUS O XUMUYECKOU COCTABISIOIIEH HAYYHOU KaPTUHBI MUPA B JIOTUKE
e€ CHCTEeMHOI MpUPOJIbl, LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
MeToJaM MO3HaHUS B Hayke. M3yueHue XUMUU MPOUCXOJIUT C MPUBJICUYEHUEM
3HAHUW M3 paHee HU3YUYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpYKarolmuil MUpm»,
«buonorus. 5—7 knacce» u «duznka. 7 Kiacey.



[Ipy u3yyeHUM XUMUU NPOUCXOJUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMHYECKOM HAyKU KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, PAKTHYECKOU
NEeSATENbHOCTU YeJIOBEKa M KaK OJHOI0 W3 KOMIIOHEHTOB MHUPOBOW KYJBTYpHI.
3amaya yueOHOTO mpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbBI XMMUYECKHUX
3HAHMM — BaXXHEHWIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHUH, TOCTYNMHBIX 00OOLIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, s3bIKa
HayKH, B IPUOOLIEHUU K HayYHBbIM METOJIaM MO3HAHUS NIPU U3YYEHUU BEILECTB
U XUMUYECKUX peaKkuid, B GOPMUPOBAHUU U PA3BUTHUH MTO3HABATEIbHBIX YMEHUN
U UX NMPUMEHEHHH B y4eOHO-NO3HABaTEIbHOW M Yy4eOHO-HCCIEA0BATENbCKOM
JEeSTENbHOCTH, OCBOEHUU NPaBHJI 0€30MacHOr0 OOpallleHHs C BEUIECTBAMHU B
NOBCEJHEBHOM JKU3HMU.

[Ipu U3yyeHur XUMHUH HAa YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus BAXKHOE
3HauYEHUE MPUOOPENIH TaKHe 111, KaK:

— (GopMHpOBaHUE WHTEIIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO PEIleHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

— HampaBJICHHOCTh OOy4YeHHs Ha CHCTEMaTHYeCKOe MpPUOOIICHHE
oOy4Jaromuxcs K CaMOCTOSITENIbHON MO3HABATENbHON NESITebHOCTH, HAYYHBIM
METOJIaM TO3HaHUS, (OPMUPYIOIIMM MOTHBAIIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMUU;

—  obecriedyeHne  YCJIOBHIA, CIOCOOCTBYIOIIMX  TPHOOPETEHHIO
OoOy4JaroIMMHCS  OMbITa  Pa3HOOOpa3HOW  NIEATENbHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIT), MMEIOIINX
YHUBEPCAJIbHOE 3HAUECHUE JJISI pa3IMYHBIX BUJIOB JIESITEIIBHOCTH;

— (¢opmupoBaHue o0OmEeH (YHKIMOHATBHOM M €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBICHATh U OIICHUBATh SIBICHUS
OKPYXAIOILIEro MUPA, UCMOJb3Ysl 3HAHUS WU OIBIT, NOJYy4YECHHbIE NIPU U3yYEHUHU
XUMUH, TIPUMEHATh UX NPU PEIICHHH NpoOJeM B TMOBCEIHEBHOW JKHU3HHU U
TPYZOBOU JEATEIbHOCTH;

— (¢opMupoBaHue Yy OOy4yarOUIMXCSd TyMaHUCTUYECKUX OTHOLICHHH,
NOHMMAaHUSl HEHHOCTU XHMUYECKUX 3HAHUM JUIs1 BBIPAOOTKH 3KOJIOTHYECKH
[1eJIeCO00Pa3HOT0 TIOBEACHHS B OBITY W TPYJAOBOM JESITEIBHOCTH B IEIAX
COXPAHEHMS CBOETO 3/I0POBbs U OKPYKAIOIIEH MPUPOIHOM Cpe/ibl;

— pa3BUTHE MOTHBAIMHM K OOy4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIUTAHHMIO Ha OCHOBE YCBOCHHS OOIICYETIOBEUECKUX I[CHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO HIIS M HAIIPaBICHHOCTH JAIbHEUIIIETO
00yUYeHMUS.



OO6miee yucno 4YacoB, OTBEAEHHBIX ISl WM3YYEHUs] XMMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Henenmo), B 9 kiracce — 68 yacoB (2 yaca B HECIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumun. Posib XuMHUM B )KU3HU YETOBEKA. XUMUSI B CUCTEME HaAYK.
Tena u BemecTtBa. PU3MYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE 0 METOax MO3HAHUSA B XUMHUHU. YHCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKHX
31neMeHTOB. [IpocThie U CIIOKHBIE BEllleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas (opmyna. BaleHTHOCTh aTOMOB XMUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHasg Macca.
OtHOcUTEIBHAS MOJICKYJIsIpHAsi Macca. MaccoBast 40JIsl XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monbs. MounsipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BellecTBa. Pacué€rbl mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

@u3nueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuus u eé
IPU3HAKK. 3aKOH COXPAHEHHUS MacChl BELIECTB. XWMHUYECKHE YpPaBHEHUS.
Knaccuduxanus XuMu4ecKkux peakiuil (CoeIMHeH s, pa3IoKeHUs, 3aMEIIeHHUS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCY/10#, MpaBuiiaMu paboThI B 1a00paTopuu u
npuéMamMu 0OpaleHus ¢ J1abopaTOpHBIM 000PYI0BAaHUEM, H3YICHHUE U OTTCAHUE
(bU3UYECKUX CBOWCTB 0Opa3IOB HEOPraHMYECKUX BEIIECTB, HAOIOJCHUE
¢usnueckux (MIaBiIeHUE BOCKA, TassHUE JIbJIa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIUsl BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIIUBAHUE
METHOM TPOBOJIOKH, B3aUMOCHCTBUE MeJia C KHCIIOTON) SIBIICHHM, HAOII0IeHNe
Y ONKCaHUe NPU3HAKOB MPOTEKAHUS XUMUYECKUX peakluil (pa3ioxKeHue caxapa,
B3aMMO/JICHCTBHE CEPHOI KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCUAA
Meau (II) mpu HarpeBaHWHU, B3aUMOJICHCTBHUE KEJi€3a C PAaCTBOPOM COJIM MEIH
(IT), wm3yyeHue cHocoOOB pa3feieHUus CMecel: C TOMOIIbI0 MAarHUTa,
bunbTpOBaHWE, BHIMApPUBAHUE, MUCTHIULAIMUSA, XpomaTorpadus, MPOBEICHUE
OYMCTKH TIOBAPEHHOM COJIM, HAOIIOJCHUE U OTMMCAHKUE PE3YyIbTAaTOB MPOBEICHUS
ONBITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUsS MAcCChl, CO3JaHUE MOJEIeH
MOJIEKY (IIapOCTEPIKHEBBIX).

Ba:kHeiline nmpeacTaBuTe/ M HEOPraHUYECKUX BellleCTB



Bo3nyx — cmeck razos. CoctaB Bo3nyxa. Kucmopon — 351eMEHT U ITpocToe
BewecTBo. HaxoxxneHue kucimopoaa B Npupoe, (PpU3MYECKHe U XUMUYECKUE
cBoictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucnopoga. CriocoObl
MOJIYYeHHs] KHUCJIOpoJa B JabopaTOpud W NOpOMbIILIEHHOCTH. KpyroBopoT
Kuciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit 3(pPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE PEAKUMHU. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3/lyXa, yCUJIEHUE MapHUKOBOTO 3 (dekTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — snemeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopona B
npupojse, (¢GU3NYECKHe W XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

MonsipHbiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHECHHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pacTBOpuTEdb. PacTBOpHI.
HacellieHHbIE U HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1101 BEIIECTBA B pacTBOpe. XHMHUYECKHME CBOMCTBA BOJBI.
OcHoBanus. Posb pacTBOPOB B IPUPOJIE U B KU3HH yenoBeka. KpyroBopot Bojbl
B NpUpOJIe. 3arpsisHEHUE NPUPOAHBIX BoJA. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannyeckux coenunennit. Oxcupl. Knaccudukanus
OKCHJOB: cojeoOpasyionue (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIE) U
Hecoseobpasyromue. HomeHnknarypa okxcunoB. Pusznueckue U XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcHoBanusi. Knaccudukaiuss OCHOBaHWI: HIENOYM M HEPACTBOPUMBbIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHHU. PU3NUECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [losryueHne oCHOBaHUI.

Kucnotsl. Knaccudukanms kuciaor. Homenknatypa kucinor. @u3ndeckue u
XUMHYECKHUE cBoMcTBa KHCIOT. Psng aktuBHOocTH MeTauioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneil. @u3znueckue 1 XUMUYECKHE CBOICTBA CONEH.
[Tomydenue counen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUMU.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OINpEIEICHUE COAEpKaHUs KHCIOpPOJa B  BO3JAYXE,
MoJiyyeHue, coOupaHue, paclio3HaBaHWE M U3YYEHUE CBOMCTB KHUCIOpOA,
HAOJFOZICHUE  B3aUMOJICMCTBHS  BEIIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUKHOBEHUS U MPEKPAILICHUS TOpeHUs (IT0XKapa), 03HAKOMJIEHHE ¢ o0pa3iaMu
OKCUJIOB U OINHCAHUE WX CBOMCTB, MOJy4€HUE, COOMpaHUE, pacrno3HaBaHUE U
M3y4YEHHE CBOMCTB BOJIOPOJa (FOPEHUE), B3aUMOIEHCTBHE BOAOPOIAa C OKCUIOM
Menu (II) (BO3MOXHO MCHOJIB30BAaHUE BHJIEOMATEPUATIOB), HAOJIOJICHHE



o0pa3loB BEIIECTB KOJWYECTBOM | MOJdb, HCCIeJOBaHUE OCOOEHHOCTEHN
pacTBOpEHUA BEIIECTB C Pa3JIMYHOM pPaCTBOPUMOCTHIO, MPUTOTOBJICHUE
pacTBOPOB C ONPEACIEHHOW MACCOBOW [IOJIEM PAaCTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBUE BOJbI C MeETaIaMH (HAaTpUeM U KajibllueM) (BO3MOXKHO
WCIIOJIb30BaHUE BUACOMATEPHUAIOB), UCCIEIOBAHUE OOPa3ll0B HEOPTaHUUECKUX
BEILIECTB Pa3JIMUHBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHHS OKPACKU WHIUKATOPOB B
pacTBOpax KUCIOT U IIesioueH, u3yuenue Bzaumojeiictsus okcuaa menu (II) ¢
pacTBOPOM CEPHOM KHUCIIOTHI, KACIOT C METAJUIAMU, pPEaKIMil HEeUTpalu3alni,
MOJIyY€HUE HEPACTBOPUMBIX OCHOBAHWM, BRITECHEHUE OJHOTO METajuia APYTrUuM
U3 PacTBOpa COJIM, PELICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 Teme «Baxkueimue
KJIACChl HEOPTAHUYECKUX COCTUHECHUI».

IHepuoanuecknin 3axkoH u Ilepuoanyeckass cucremMa XHUMHYECKHX
ieMmenToB J[. . MenneneeBa. CtpoeHne aTtoMoB. XMMH4YECKAasl CBS3b.
OKHuCIHUTETBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUNT

[lepBble MOMBITKU KJIacCU(PUKAIIUA XUMHUUYECKUX AJIeMeHTOB. [loHsTHe 0
rpynmnax CXOJHBIX 3JIEMEHTOB (LIEJTOYHBIE U IIEJIOYHO3EMEJIbHBIE METAJUIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT aMmQpOTepHbIC
OKCHUJIbI U THIPOKCHIBI.

[lepuoguueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkomepuoaHas # JJIMHHONEPHUOIHAS (OPMBI
[leppuonnueckorn cucremsl xumuueckux adiemeHroB JI. WM. Menneneesa.
[lepuoapl u rpynnbl. duznyeckuil CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB
NEPUO/IA U TPYMIIbI 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sijep. WM30Tomnbl. DIEKTPOHBI.
CrtpoeHne 2JIEKTPOHHBIX 000JI0YeK aTOMOB TMEpBhIX 20 XUMHUYECKUX IJIEMEHTOB
[Tepuonnueckoit cucremsl . . MenneneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckoit cucreme 1. 1. Mennaeneena.

3aKOHOMEPHOCTH M3MEHEHUSl paJnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue llepumonnueckoro 3akoHa u llepuonnueckoil  CUCTEMBI
XUMHYECKHX 3JIEMEHTOB ISl pa3BUTHs Hayku U npaktuku. [[. 1. Mennenees —
YUYEHBIN U TPAXKJAHUH.

Xumunueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp okucieHusi. OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIporecchl okucaeHus u BoccTaHOBIEHUsI. OKUCIUTENU U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:



M3yueHHE 00pa3loB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHIA IIMHKA C PACTBOpPAMHU KHCJIOT WU IIEJIOYEH, NPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
(ropeHue, peakinu pa3ioKeHUs, COSTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS 4YEepe3 HCMOJb30BaHUE KakK OOIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U TOHSATUMN, SIBJISFOIIUXCS CUCTEMHBIMU JIJIs1 OTJICTIbHBIX TTPEMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO611ue ecTeCTBEHHO-HAYYHbIC TTOHSATUS : HAYUHBIHN (DakT, rurnoresa, Teopus,
3aKOH, aHalIW3, CHUHTE3, KJIacCUpUKaIUsi, TMEePUOJAUIHOCTh, HAOIIOJICHHE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuKa: marepusi, aToMm, 3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHU],
U30TOIIbl, PaJIUOAKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUECKUI 3apsij, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, T'a3, (PU3NYECKHUE BETMYUHBI, STUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEpalbl, TOPHBIE MOPOIBI,
MIOJIE3HBIE UCKOIAEMBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[lepuoguueckuii 3axoH. [lepuoanyeckas cucreMa XMMUYECKHX 3JIEMEHTOB
1. . MenpaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB MEPBBIX TPEX NEPUOMOB, Kalus, KaJIbLHUS U UX
COCJIMHEHUH B COOTBETCTBUH C IIOJIOKECHUEM 3JIEMEHTOB B llepuoanueckoit
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHnue BemiecTBa: BUAbI XUMMUYECKOW CBSI3U. THIBI KPUCTAILNTUYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccuduxkaims 1 HoMeHKIATypa HEOPraHUIECKUX BEIECTB. XUMUUIECKUE
CBOMCTBa BEILECTB, OTHOCSIIMXCS K PA3JUYHBIM KJlaccaM HEOPraHUYEeCKUX
COEMHEHUH, TEHETUYECKAs CBSI3b HEOPIraHUYECKHUX BEILECTB.

Knaccudpukanusa XUMUYECKHX peakUid MO pa3IMYHbIM MOpHU3HaKaM (110
YHCIIy M COCTaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIIOBOMY 3 (DEKTy,
110 U3MEHEHUIO CTETICHEN OKUCIEHUS XUMUUECKUX 3JIEMEHTOB, 10 00PaTUMOCTH,
M0 VY4YacTUIO Karajau3zaTopa). OK30- U DHAOTEPMUYECKHE  pEaKIuH,
TEPMOXUMUYECKUE YPABHEHUS.



[lonstue o ckopoctu xumuyeckoil peakiuu. Ilonarue 06 oOpaTuMbIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsTHe 0 TOMOT€HHBIX U T€TePOTC€HHBIX
peakuusix. Ilondarue o karamusze. lloHATHE O XMMHYECKOM PaBHOBECHM.
@DakTOpbl, BIUSIONIME HA CKOPOCTh XUMHYECKOM PEaKUUM U TOJ0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, DJICKTPOHHBIM  OanaHc
OKHUCJIUTEbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA € UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopuss ~ BAEKTPOJMTUYECKON  JAUCCOLMAIMH. ONIEKTPOJIUTBL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M [OUCCOLMAIMU BEUIECTB C
Pa3NMYHBIMU BUJAMU XUMHYECKOU CBsi3U. Ctenenb auccounanuu. CUibHbBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMmeHa. YCIOBUS TPOTEKAHUS PEaKIM HOHHOTO
oOMeHa, TOJIHBIE M COKpaIlI¢HHBbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHWUW U COJICH B CBETE MPEICTABICHUN 00 AJICKTPOIMTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE C MOJEISIMH KPUCTAIUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB U HEMETaUIoB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(x71opuaa HaTpus ), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakiuu
OT BO3JCHCTBUS Pa3NUYHBIX (HAaKTOPOB, HCCIEAOBAHHUE DIEKTPONPOBOIHOCTU
pacTBOpPOB BEILECTB, MpOLECCa AMCCOLMALMUA KUCIOT, WLIEJIOYEed M COJIeH
(BO3MOKHO HCIIOJIB30BAHUE BHUJIEO0 MATEpPUAJTIOB), MPOBEJACHUE OMBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKA TPOTEKaHUS pPEakiuid HOHHOro OoOMeHa
(oO6pa3oBanue ocajka, BbIJEICHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHUI
(ropenue, peakuu pas3noKeHusl, COEAUHEHNUs ), pACIIO3HABAHNE HEOPTAHUYECKHUX
BEIIECTB C I[IOMOIIBIO KA4YECTBEHHBIX pPEAKIUMWA Ha HOHBI, PEUICHUE
JKCIIEpPUMEHTAJIbHBIX 3aa4.

HemeTanibl 4 MX COeAMHEHUS

OO6mass xapakTepucThKa TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue U pu3ndecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNpUMEpe XJopa
(B3auMoeiicTBUE C MeTajylaMU, HEMETa/llaMH, HiejdodyaMu). XJIOPOBOAOPOI.
ConsHas KUCI0Ta, XMMUYECKHUE CBOMCTBA, MOJIydYeHHE, TpUMeHeHue. [leiicTBue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHelmume XJIOpUIbl U UX
HaXOXJCHHE B MIPUPOJIE.



O61as xapaktepucTika 31eMeHTOB VIA-rpynnel. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTENEeHU OKHUcieHUsl. CTpoeHue u (u3ndeckue CBONCTBA
MPOCTBHIX BEIIECTB — KHUCJIOPOJAa U Cepbl. AJUIOTPONHBIE MOAUDUKAIIUU
KHCJIOpOJIa U cepbl. XUMUUYECKHE CBOWCTBA cepbl. CepoBOAOpPOA, CTPOECHHE,
buznyeckue W XuMHUYeckue cBoicTBa. OKcHIBI CEpbl KaK MPeACTaBUTEIU
KHUCJIOTHBIX OKCUI0B. CepHas KHUCIIOTa, (PU3UYECKHE M XUMHUYECKHUE CBOMCTBA
(oOurue Kak MpeacTaBUTEINs Kjacca KUCIOT U crnenuduueckue). XuMUIecKue
peaKkiuu, JIeKallue B OCHOBE MPOMBIIIJIEHHOTO CIOC00a MOMy4YeHHUs] CEpPHOM
KUCIOTHL. [Ipumenenue cepHoit KucyioTel. Cou CEpHOU KUCIIOTHI, KaYeCTBEHHAs
peakiusi Ha cynbdar-uoH. HaxoxxJeHue cepbl U €€ COCIUHEHHN B TPHUPO/IC.
XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolled Cpeabl COCIUHCHHUSIMU  CepBI
(KUCTIOTHBIE JTOXKAM, 3arps3HEHHE BO3AyXa M BOJIOEMOB), CIOCOOBI €ro
IPEeIOTBPAIICHHUS.

OO6mras xapakTepucTHKa 1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCJICHUS. A30T, paclipoCTpaHEHUE B MPUPOJIC,
dbuznveckue U XuMu4Yeckue cBoiictea. Kpyroropor azora B mpupojie. AMMHAK,
ero ¢u3MYECKUEe U XUMUUYECKHE CBOMCTBA, MoyiydeHue u npumeHeHue. Coiuu
aMMOHMUS, UX (PU3MYECKUE U XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas
peakuus Ha MOHBI aMMOHHMS. A30THasi KUCJOTa, €€ mojydeHue, pusudyeckue u
XUMHYECKHE CBOMcCTBa (00mIMe Kak TMpeACTaBUTENs Kiacca KUCIOT U
cneruduyeckue). Vcmnonap3oBaHMe HUTPATOB M COJIEM aMMOHHS B KauecTBE
MUHEPAIBbHBIX yO00peHud. XHUMHUYECKOe 3arpsA3HEHUE OKpY>Karollehd cpeibl
COCIMHEHUSAMH a30Ta (KUCIOTHBIC MOXKIHW, 3arpsA3HEHUE BO3AyXa, MOYBBI U
BogoémoB). dochop, amtorponusie mMoaubukanuu (ocdopa, puznueckue u
xumudeckue cporictea. Oxeun gocdopa (V) u pocdopnas kucnora, pusndeckue
U XMMHYECKUE CBOMCTBa, monydeHue. Mcmonb3oBanue (ochatoB B KauecTse
MUHEPAIbHBIX yI00OpEHUH.

O6mras xapakrepucTtrka 3eMeHToB [V A-rpynmnel. OcoOeHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHUS. YTIEpoJd, aUIOTPOIHbIE
MoAu(UKAINKA, PACTIPOCTPAHCHHE B MPHUPOJE, (PU3NUYECKHE U XUMHUUYECKHE
cBoicTBa. Ancopouus. KpyroBopot yriepoaa B npupoze. OKCHUJIBI YIIepoaa, ux
duznueckne W XUMHUYECKHE CBOMCTBA, JEWCTBUE HAa JKUBBIE OPTaHU3MBI,
MOJIYYCHHE W MMPUMEHEHHE. DKOJOTHUECKHE MPOOIIEMBI, CBI3aHHBIC C OKCHUIOM
yrieponaa (IV), rumoteza T1100aNbHOrO MOTEIUICHUS KiIWMaTa, MapHUKOBBIM
s dexT. YrompHas KucioTa u €€ conv, nxX GU3NIeCcKre U XUMHUIECKUE CBOMCTBA,
noiyyeHue u npuMmeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEJILCKOM
XO35IUCTBE.



[lepBoHauanbHble TMOHATHS 00 OPraHWMYECKUX BEIIECTBaX KaK O
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, TWICH, alleTHJICH, STaHOJI, TJIMIICPUH,
YKCyCHasi KucioTa). llpupomHple HCTOYHHKH  YTIEBOAOPOAOB  (YTOIb,
MPUPOJIHBIN Ta3, HePTh), TPOIYKTH UX MEepepaboTKu (OEH3UH), UX POJIb B OBITY
¥ TIPOMBINIICHHOCTH. [loHATHEe 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriaeBoJax — M WX POJIM B )KM3HU 4eJIOBeKa. MaTepHalbHOE SIUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTUMHCHHUIA.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHUE H
npuMmeHeHne. CoenuHeHUs KpeMmHHsS B mpupoxae. OOmue mpencraBieHus o0
okcuze kpemuus (IV) u kpemaneBoii kucinore. CHIIMKaThI, UX UCIIOJIb30BAaHUE B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIINe CTPOUTEILHBIC MaTEPHUAJIbI: KEPaAaMHUKa,
CTEKJIO, IIEMEHT, 0eTOH, Keae300eToH. [IpobaemMbr 6€30MacHOT0 HCIIOIh30BaAHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEAHEBHOM JKH3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3IoB HEOPTraHUIYECKUX BEIIECTB, CBOMCTB COJITHON KMCIIOTHI,
NPOBEJICHNE KA4YeCTBEHHBIX PEAKIUH Ha XJIOPHA-UOHBI M HAOIIOACHUC
NPHU3HAKOB WX MPOTCKAHUs, OMBITHI, OTpakarone (pU3nIecKue U XUMHUYCCKUC
CBOICTBA TaJIOTEHOB M HUX COEIUWHEHUNH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOPHAOB (TajJOreHUIOB),
O3HaKOMJIeHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATepUasoB), HaOIOJEeHUE Tpoliecca OOyrIMBaHUs
caxapa TMOJ JEWCTBHEM KOHIEHTPUPOBAHHONW CEPHOM KHUCIOTHI, H3YYCHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIIOTBHI, IPOBEICHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMOJCHWE TIpU3HAKa ¢
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opa3IamMu
a30THBIX U (PocPOpHBIX YIOOpEeHHH, MOTydeHHEe, COONpaHne, pPaclio3HaABAaHUE U
M3y4eHHE CBOICTB aMMMaka, MPOBEJCHUE KAUeCTBEHHBIX pEaKIHWii Ha HOH
aMmMoHMST W ¢dochaT-MOH U U3YYCHUE TPHU3HAKOB WX TMPOTEKAHUSA,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C MEIbIO (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), HW3YYEHUE MOJCIECH KPUCTALTUYECKUX
peméTok anmasa, rpadura, Qymiepera, 03HaKOMIICHHE C ITPOIIECCOM afCOPOITHH
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOHWCTBOM MPOTHUBOTA3A,
MOJIyYeHHE, COOMpaHne, paclio3HaBaHUE M M3YYCHHE CBOWCTB YTIIEKHCIIOTO Ta3a,
MIPOBEJICHNE KAaYECTBEHHBIX PEaKINii Ha KapOOHAT U CUIIUKAT-HOHBI U N3YYCHUE
MPU3HAKOB WX TNPOTEKaHWS, O3HAKOMJICHHE C TMPOAYKIHEH CHINKATHOU
MIPOMBITINICHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxkHeitmme
HEMETAaJUTBI U X COCTHHCHHS.



MeTtajuibl M UX COCAMHEHUS

OO6miass xapakTEepUCTUKAa XUMHUYECKHX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX NMOJIOKEHUA B [leproanyueckoi CucteMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe METAILIOB. MeTtamnyeckast
CBSI3b U METAJUIMYECKAs] KPUCTAINYECKAST PEUIETKA. DJIEKTPOXUMHUUYECKUN Pl
HalnpspDKEHU MeTaiuioB. PuU3NyecKMe U XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl TONydeHUsT MeTauioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alMUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[Iles1ouHble MeTaIIBL: TTONOXKEHUE B [leproanueckoi cucteMe XuMUYECKUX
anemenToB JI. 1. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXJICHUE B MPUPOJIE.
dusnyeckrue U XUMUYECKHE CBOMCTBA (Ha puMepe HaTpus u kaius). OKCuabl u
TUJAPOKCHUBI HATpud U Kanus. IIpuMeHeHue WIETOYHBIX METAUIOB U X
COEIMHEHUH.

[[leiouyHO3EMENIbHBIE METANIBI MarHuid W KaJbLMi: TOJOKEHUE B
[Tepunoanueckoil cucreme xumuueckux 3yeMeHToB /. 1. MenneneeBa, ctpoeHue
WX aTOMOB, HaxoXjaeHue B mnpupoae. dusnueckne M XUMHUUYECKHE CBOMCTBA
MarHus W Kajapuusa. BakHeillnne coequHeHus KaibLUs (OKCHI, THUAPOKCHI,
coinn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmromuHuii: mnonoxkeHue B llepuonnueckoil cucteMe XMMHYECKHX
sanemeHtoB /. . MeHueneeBa, CTpOEHHWE aTroMa, HAXOXKIECHHUE B MPHUPOJE.
Ouznyeckue M XUMHUYECKHME CBOWCTBA amtoMUHUA. AMQOTEpHbIE CBOWCTBA
OKCH/JIa U TUAPOKCUA ATTFOMUHUSL.

Keneso: monoxenue B [lepuoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. . MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJIECHUE B npupoae. Ousnueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuipl, THAPOKCUIBI U conu xeneza (II) u
xenesza (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C 0Opas3lamMu METAUIOB U CIUIABOB, UX (HU3UYECKUMU
CBOMCTBaMH, H3YYE€HHUE pE3yJbTAaTOB KOPPO3UU METAIIOB  (BO3MOXHO
MCIIOJIb30BAaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHS OKCHIA
KaJIbLIUSI U HATpus C BOJOM (BO3MOKHO HCMOJB30BaHUE BHUAEOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOU BOBI, ITPOLIECCA TOPEHUS JKEJIE3a B KUCIOPOJIE
(BO3MOKHO HCIIOJIb30BAHUE BHJIEOMATEPHUANIOB), IMPU3HAKOB MPOTEKAHUS
Ka4EeCTBEHHBIX PEAKUMI HA NOHBI: MarHus, KajJblMs, ATFOMUHUA, UHKA, )KeJie3a
(IT) u xxene3a (I111), menu (11), HabnroEeHNE U OMMCAHUE MPOLIECCOB OKPAIIMBAHUS
IJJAaMEHH MOHAMU HATpusl, Kallus W Kajdblus (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEpUATIOB), HCCIIeIoBaHHE aM(pOTEPHBIX CBOMCTB  THUIPOKCHU]IA



ATFOMUHUS U TUAPOKCH]IA IIMHKA, PEIICHHUE YKCIIEPUMEHTAIBHBIX 3a71a4 TI0 TeMe
«BaxxHenne MeTauibl U UX COCIUHECHUS.

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuassl B IOBCEIHEBHOW JKU3HM 4elloBeKa. be3omacHoe
HCITOJIb30BaHUE BEIECTB U XUMUUYECKHUX peakiuii B ObITy. [lepBas momoip npu
XUMHYECKUX 0)KOTaxX M OTPABJICHUSIX.

XUMHUYECKOe 3arpsi3HeHNE OKPYXKAIoMIe cpepl (peaenbHas J0myCcTuMas
KOHIIeHTparnus BemecTs, nanee — [1JIK). Poib XuMuu B pelieHHH SKOJIOTHISCKUX
npoosieMm.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3oB MaTEePHATIOB (CTEKJIO, CIIJIaBbl METAJIOB, MOJIUMEPHbIE
MaTepHaIbl).

Mesxcnpeomemnuvle ceasu

Peanuzanms MEXNpeaIMETHBIX CBS3€H NMPH WU3YYCHHH XMMHUH B 9 Kiacce
OCYIIECTBIISICTCSI 4Yepe3 HCIIOIh30BAHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX
TOHSITHI, TaK W TIOHSITHH, SIBJISIONIUXCS CHCTEMHBIMU JIJIS1 OTACIIBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO61ure ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccupuKalusi, NepUOAUYHOCTh, HaOIIOACHHE,
HKCIIEPUMEHT, MOJEIHPOBAaHUE, M3MEpPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

®duzuka: Marepusi, aTroMm, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYNA, AICKTPUUECKUI 3apsii, MPOBOIHUKH,
NOJYIPOBOAHUKH, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIIECTBA, ra3, pacTBOpP,  PacTBOPUMOCTb,
KpUCTAINTUNYECKass pemI€TKa, CIUIaBbl, (U3WYECKUE BEITUYUHBI, EIUHUIIBI
MU3MEPEHUs, KOCMHYECKOe MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COMHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEPATIbHBIC
YI0OpEHMsI, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE TOPOJIHI,
TMOJIE3HBIEC MCKOIIAeMBbIE, TOTIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOT'O OOIIETro
o0pa3oBaHus JOCTUTAIOTCS B XOA€ OOYyYEeHHs] XMMHHM B €IUMHCTBE Y4eOHOU U
BOCIIUTATEIIbHOM  JIEATEIbHOCTY B  COOTBETCTBUU C  TPAJULMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH TOBEJICHHUS U CIIOCOOCTBYIOT
nporeccaM CaMOIO3HaHUs, CAMOPA3BUTHUS U COITMATU3AIMN 00 y4arOIIHXCS.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOy4YarONIUXCS
PYKOBOJICTBOBATBCSL CHCTEMOM TMMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUS

IIEHHOCTHOTO  OTHONICHUSI K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKHd B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHbopMaIe O TepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHPOBON U
OTEYECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTM B HAyYHBIX 3HAHUSAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM, Y4EeOHOUCCIEAOBATEILCKOM, TBOPYECKOM W APYrHMX  BHAAX
NESTENBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JESTENLHOCTH TPH
BBITIOJTHEHUU Y4YEOHBIX, IMO3HABATENBHBIX 3a/1ad, BBIIIOJIHEHUH XUMHYECKHX
HKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOITIOHUMAHUIO U B3aUMOITOMOIIIM B MPOLIECCE ITON YUEOHOU NesITENbHOCTH,
TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U IOCTYHNKH CBOMX TOBApPHUILEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIEACTBUN
MOCTYTKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABISIOLIUE
OCHOBY JJIsl TOHUMAaHMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI MPUPOJIbI, B3aUMOCBA3IX YEJIOBEKa C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



M03HABATEIbHBIE MOTHUBBI, HAITPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUH MO
XUMUHU, HEOOXOIUMbIE JIJI1 OOBICHEHUS! HAOJ0IaeMbIX MPOIIECCOB U SIBICHUM,
MO3HABATEIbHON, HHGHOPMAIIMOHHON M YUTATENbCKON KYJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM paboThl ¢ Y4YEOHBIMHU TEKCTaMH, CIPaBOYHOU
JTUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMH CpPEACTBAMU HH(GOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYyYEHHUIO M TO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €camM0O0Opa3OBaHUIO, TMPOCKTHOM U  HCCIEI0BATEIbLCKOM
JeSATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHSI 00yUYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTU 3>KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 370POBBIA 00pa3 >KM3HU, OCO3HAHUE TOCJIECACTBUU U
HETMIPUSATHE BPEJIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTONS, HAPKOTHKOB,
KypeHHs1), HEOOXOAUMOCTH COOJIFOICHUS TTpaBUJl 0€30MaCHOCTH TIPU OOpaIleHuN
C XMMUYECKUMHU BEI[ECTBAMU B OBITY M pealIbHON KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTHYECKOMY HM3YyYeHHIO Mpodeccuid U TpyAa pa3iIudHOro
poza, yBaXeHUE K TPyAy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPAeKTOpPUU MPOAOKEHUS 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHenmHONH mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MPodecCHOHATbHOU
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHUYECKHU 1e7ec000pa3HOe OTHOUIEHHWE K MPHUPOAE KAK HCTOYHUKY
U3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE [IEHHOCTH 3J0pOBOI0O
u Oe3omacHOro oOpasza >KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MIEeCKOMY U TICUXUYECKOMY 37I0pPOBbIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
mpaBuwI 0OE30MacHOTO TOBENEHUS TpH paboTe C BEIIECTBAMHU, a TaKXKe B
CUTYaLMIX, YTPOKAOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy9aeMbI€ TIPU W3YUCHUN XUMUH, JIJIS
pelIeHusT 3a/a4, CBA3aHHBIX C OKPYXKAIOLIEW MNPUPOAHOM Cpeaou, I
MOBBIIIEHUSI YPOBHS 3KOJIOTMYECKOW KYJIBTYpPbl, OCO3HAHHUSA TIJ100aJIbHOTO
XapaKTepa dKOJIOTMUYECKUX MPOoOJIeM U MyTel UX pelieHus MoCPeICTBOM METO/I0B
XUMHH, 3KOJOTHYECKOTO MBINUIEHUS, YMEHHUS pPYKOBOJACTBOBAaTHCS UM B
MMO3HABATENIbHOW, KOMMYHUKATUBHON U COLUAIBHON ITPAKTHUKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe meranpeaMeTHBIX PE3yNbTAaTOB BBIACIAIOT 3HAUYUMbBIC TS
dbopMupoBaHusT MHUPOBO33PEHUS OOIlEHAyYHbIE TOHATUSA (3aKOH, TEOpHs,
MIPUHIIUIL, TUTIOTE3a, PaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYTOe. ), KOTOPhIS
HCIIOIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MpeAMETax U MO3BOJIAIOT Ha
OCHOBE 3HaHUU U3 ITUX MPEIMETOB (HOPMUPOBATH MIPEACTABICHUE O IIEJIOCTHON
HAay4yHOM  KapTUHE MHpa, U  YHHUBEpPCaJbHbIE  ydeOHbIE  JIEUCTBUS
(mo3HaBaTeNbHEIE, KOMMYHHKATUBHBIE, peryJsTUBHBIC), KOTOPBIC
obecnieunBalOT  (opMHpOBaHME  TOTOBHOCTHU K  CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO M OCYIIECTBIICHUIO YYEOHOM NS TEIHHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JJornueckue NecTBUA:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICT XUMHUYECKUX MOHSATUN (BBIACISITh UX XapaKTEPHBIC
MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMH MOHATHSIMH ), UCIIOJI30BATh
MOHATHUS JJI1 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KPUTEPUH JIJIs1 KJIaCCU(PUKAIIMN XUMHUUECKHUX BEIIECTB U XUMUYECKUX PEAKIIUM,
yCTaHABIMBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3U MEXKAY O0OBEKTaMU W3YyYEHHS,
CTPOUTH JIOTHYECKHUE paCCykAeHUA (MHIYKTHUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTHUH), J€JaTh BBIBOJbI U 3aKIIOYEHUS;

yMEHHE MPUMEHATh B IMpOllecCE€ IMO3HAHUS TMOHATUS (MpeaMEeTHbIE U
METanpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XUMHH, TPeoOpa3oBhIBaTh HIUPOKO TMPHUMEHSIEMBbIE B XUMUU MOJCIbHBIC
NPE/ICTABIICHUSI — XUMUYECKUN 3HAK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U ypaBHEHUE XUMHUYECKON peakluud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4ETOM 3TUX MOJIECIIbHBIX IPEACTABICHUN BBIABIISITh U XapaKTEPU30BaATh
CYIIECTBEHHBIE TPU3HAKUA HM3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB H
XUMHYECKUX PEAKIUW, BBIABISATH OOIIME 3aKOHOMEPHOCTH, MPHYMHHO-
CJIEICTBEHHBIE CBSI3U U MMPOTUBOPEYMS B U3y4aEMbIX MIPOLECCAX U SBICHUSIX.

ba3oBble ncciaenoBaTe/ibCKue AeiCTBUA !

YMEHHUE HCIO0JIb30BaTh MOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUSA, a TAaKK€ B KAauyeCTBE OCHOBBI Il (POPMUPOBAHHS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETEHNE OMbITA MO TUTAHUPOBAHUIO, OPTAaHU3AIMH W TPOBEICHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HAONIOJaTh 3a XOJOM MpoIlecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €r0 Pe3yibTaT, GOPMYIUPOBATH 000OIICHUS
Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIEIOBAHUS, COCTABISAThH
OTU€T O IMPOJIeTaHHON padoTe.



Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH MH(OOPMALIUIO
Pa3IUYHBIX BUJIOB U (POPM MpEICTABICHUS, TOIYYAEMYIO U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAST JIMTEpaTypa XUMHYECKOTO COACPKaHUS, CIPaBOYHbBIC
nocobusi, pecypcel MHTepHETa), KPUTHUECKU OIICHUBATH MPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHUE TMPUMEHSTh Pa3IMYHbIe METOAbI U 3aMPOCHI MPU TOUCKE U 0TOOpE
uH(OpMaIlMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJisI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OTbITA
B 00JIACTH UCIIOJIb30BaHUSI MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOW aKTHMBHOTIO WCIIOJIB30BAHUS PA3JIMUHBIX TMOUCKOBBIX
CHUCTEM, CaMOCTOATEILHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpEeCTaBICHUS
uH(OpMalMK ¥ WILITIOCTPUPOBATH PEIIacMbIe 3a/Ja4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamM, IpyrumMu ¢popmMamu rpaduku U UX KOMOUHAIIUSMU;

yMEHHE HCIOJIb30BaTh M AaHAJIM3UPOBaTh B IIpollecce Y4eOHOW u
UCCIIE0BATEIBCKOM ACATEILHOCTH HH(POPMAITHIO O BIUSHUY TPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIIOPTA HA COCTOSIHUE OKpYXKAloled MPUpOAHON
Cpeapbl.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHs 3a/1aBaTh BOIPOCHl (B XOJ€ nauanora W (WJId) IUCKYCCHUU) IO
CYLIECTBY 0OCyX)HaemMoil Tembl, (OpPMYIHpPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIINIOJHEHHS IPEIJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pE3yJbTaThl I[O3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; JeiaTh MNpPE3CHTALMIO
PE3YJIBTATOB BHITIOJHEHUS] XUMUYECKOTO SKCIIEPUMEHTA (J1a00paTOPHOTO OTIBITA,
nabopaTopHO paboOThl TIO HKCCIIEIOBAHUIO CBOWCTB BEIIECTB, Yy4eOHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATEIIbCKON  JIESITENBbHOCTH TMPU  PELICHHUU
BO3ZHUKAIOMIUX MPOOJEM Ha OCHOBE ydé€Ta OOIIMX WHTEPECOB U COTJIACOBAHMS
no3uiuii (00CyX1eHrss, 0OMEH MHEHHSIMHU, «MO3TOBBIC IIITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICHCTBUM, ONpEAEICHUE KPUTEPUEB IO OIEHKE KadyecTBa
BBITIOJIHEHHOM pabOThI U ApYrue).

PeryasiTuBHbIC YHUBeEpPCAJIbHbIC Y4eOHbIe 1elCTBHS:

YMEHUE CaMOCTOSITEIBHO OMNPENEsATh LEIN JIeSITeIbHOCTH, TIIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BEIOMpATh Hanbosee 3(hPeKTUBHBIE CIIOCOOBI PEIICHUST YUEOHBIX
U MO3HABaTENbHBIX 3a/a4, CaMOCTOSITEILHO COCTAaBJISTh WU KOPPEKTUPOBATH



NPEIIOKEHHBI QJITOPUTM JEUCTBUM [PU BBIIOJHEHUU 3aJaHUN C Y4YETOM
MOJIyYEHHUS HOBBIX 3HAHUM 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYYCHHOTO pE3yJibTaTa 3asBJICHHOW €U, YMEHUE
KCMOJI30BATh U AHAIU3UPOBATh KOHTEKCTHI, IPEAjiaracMbl€ B YCIOBUH 3aJaHUA.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIICJISIIOT: OCBOCHHBIE O0YUYaIOIIMMUCS HAay4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI
nercTBUM, crneuuduyeckue IS TPEAMETHOM 001acTH  «XUMHS», BUIBI
NEATEIbHOCTA IO TMOJY4YEHUIO HOBOTO 3HAHUS, €ro MHTEPIpETALNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyuenuss B 8 kijacce mpeamMeTHble pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y OOYYAIOIIUXCS YMEHHMIA:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUI: aTOM, MOJICKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpPOIHASL U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
Y MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J0JIsI XUMHUYECKOIO0 JJIEMEHTAa B COCAWHEHUH, MOJIAPHBIN
00BEM, OKCHII, KHCIIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPHUIATEIHHOCTD,
CTETNIeHb OKHCIICHUS, XUMHUYECKasi peakius, Kiaccuuxanus peaxiuil:
pEaKUUM COCIUHEHUs, PEAKUUU PA3JIOKEHUS, PEaKLMH 3aMELICHHUS,
peakuuu oOMeHa, 3K30- M SHAOTEPMUYECKUE PEAKIINH, TETIOBOM A hexT
peaKkIuy, sIpO aToMa, AJIEKTPOHHBIA CJIOM aroMa, aTOMHas OpOUTalb,
pagpyc aroMa, XUMHYECKas CBfA3b, IIOJSApHAasT U HENOJsIpHas
KOBAQJICHTHAsl CBS3b, MOHHAs CBsI3b, WMOH, KAaTHOH, aHWUOH, pPAacTBOD,
MaccoBasi 40Jis BellecTBa (IIPOLIEHTHAs! KOHIIEHTPAIUs) B pACTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IIOHSATUUA H
IIPUMEHSATH 3TU NOHATUSA [IPU ONKCAHUU BEIIECTB U UX MPEBPALICHU;

e WCIIOJIb30BaTh XWMHUYECKYI) CHMBOJHUKY JUIsI COCTaBJICHHS (OpMYyI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIINN;

e ONpENENSATH BAJIGHTHOCTH aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTETICHb  OKHCIIGHHWS DJJIEMEHTOB B  OWHAPHBIX  COCIUHCHHSIX,
IIPUHAJICKHOCTh BEIIECTB K OINPENCIEHHOMY KIIACCYy COCIMHEHHM IO
dbopMmymnaMm, BHI XUMHUYECKON CBsI3M (KOBAJIGHTHAs W HWOHHAs) B
HEOPraHWYECKUX COCITUHEHUSAX;

e packpeiBaTh cmbicn llepuonnueckoro 3akona [[. M. Menaeneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT UX MOJI0KeHUA B [lepuoanueckon cucreme,



3aKOHOB COXPaHEHUsl MacChl BEIIECTB, MTOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOTapo;

ONMMCHIBaTh M XapaKTepus3oBaTh TabmuuHyo ¢opmy Ilepuonnueckoi
CHUCTEMbl XHMHYECKHUX DOJEMEHTOB: pa3iMyaTh IMOHATUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnmna)», masnsie
U 0OJIbLINE MEPHOJIbl, COOTHOCUTh 0003HAUYEHMSI, KOTOPhIE UMEIOTCS B
tabiuue «llepuoguyeckas cucrema xumuueckux snemeHToB J[. .
MenpeneeBay € YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsj sapa, oOOIIee Yucio
AJIEKTPOHOB U PACTIPEEICHUE UX 110 AIEKTPOHHBIM CIOSM);
KJacCu(UIUPOBATh  XUMHUYECKHE  DJIEMEHTHI,  HEOpraHWYEeCKue
BELIECTBA, XUMUYECKUE PEAKIIUH (110 YUCITY U COCTaBY YYacCTBYIOUIUX B
peakIiy BEIECTB, M0 TeII0OBOMY 3D deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3sIUYHBIX  KJIACCOB,  TOJTBEpXAash  ONUCAHWE  MpPUMEPAMHU
MOJICKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEaKITU;
NPOrHO3UPOBATH  CBOMCTBAa BEHIECTB B  3aBUCMMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTU MPOTEKAHUS XUMUYECKUX
IPEBpaIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCTSATh OTHOCHUTENIbHYI0O MOJEKYISIPHYIO M MOJISPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO »3JieMeHTa 1o (opmyre
COCIMHEHHS, MAacCCOBYIO [OJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIE OIEpPAlMUd MBICIUTEIBHON NEATETbHOCTH —
aHaau3 ® CHHTE3, CpaBHEHHE, 00O0OIIeHHe, CHCTEMAaTHU3alluIo,
KJIacCU(UKAINIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3EH — s
U3YUYEHHUs CBOWCTB BEIIECTB M XMMHUYECKUX pEaKIUW, €CTECTBEHHO-
Hay4dyHblE  METOJAbl  TO3HaHUS —  HAONmIOJEHHe, W3MEpPEHHE,
MOJEINPOBAHNE, SKCIIEPUMEHT (peajbHbI U MBICJICHHBIN);

cleioBaTh IpaBWJIaM  TOJIb30BAHUS ~ XUMHUYECKOW MOCYI0HM U
nabopaTopHbiM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOparieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKUHUSIMU TIO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOMYYCHUIO U COOMPAHUIO
razoo0pa3HbIX BeHIECTB (BOAOpOAA U KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MaCCOBOM JIOJIEW pAaCTBOPEHHOTO BEIIECTBA,
IJIaHUPOBaTh M MOPOBOJUTH  XMMHYECKHE  SKCHEPUMEHTHI IO
pacno3HaBaHUWIO pPACTBOPOB WIEJIOYEM M KHCIOT C IOMOIIBIO
WHJIUKATOPOB (JaKkMyc, peHondTanent, METUIOPAHXK U IPYTHE).



K koHuy oOyuenus B 9 kJjacce npeamMeTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSITHUM: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEILECTBO, BAJICHTHOCTD, 3JEKTPOOTPULIATEIBHOCTh, CTENIEHb
OKHUCJICHUS, XUMUYECKasl PeaKIysl, XUMUYECKas CBsI3b, TEIIIOBOM A PekT
peakuud, MOJib, MOJIAPHBIM  00BEM, pPACTBOp,  BJIEKTPOJUTHI,
HEBJICKTPOJIUTBI, JNEKTPOIUTAYUECKAS] TUCCOLMALIUS, PEAKIIUU UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIC PEAKIIMH, OKUCIUTEIHLHO-BOCCTAHOBUTEIIHLHBIC PEAKIINH,
OKUCJIUTENh, BOCCTAHOBUTENIb, OKHUCICHHUE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM(poTepHOCTh, XUMUYECKas CBSI3b (KOBaJICHTHAs, MIOHHAS,
MeTaJUTM4ecKasi), KpHUCTaJUIMuecKas peneérka, KOppo3us METaJlIoB,
CILJIaBbl, CKOPOCTb XHUMHMYECKOW pEaKIUU, MPEACTbHO JO0MyCTUMAas
koHueHTpauus [IJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSTUU H
NPUMEHSTh 3TH OHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJI COCTaBlIeHUS (opmyn
BEILIECTB U YPABHEHUM XUMUUYECKUX PEAKLINM;

ONPEAEIATH BAJICHTHOCTD U CTENIEHb OKUCIIEHUSI XUMUUYECKUX JJIIEMEHTOB
B COCIUHEHMAX pPa3JIMYHOIO COCTaBa, IPUHAMICKHOCTh BELIECTB K
ONpeNeIEHHOMY KJIacCy COEAMHEHHM 1o (opmysam, BUJ XUMUYECKON
CBA3U (KOBAJEHTHAs, WOHHAs, METaJUIMYECKas) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsi]] MOHA 110 XUMHUUYECKOU (hopmyIie, XapakTep Cpelibl B
BOJIHBIX pacTBopax HEOPraHUYECKUX COCIMHEHUN, THUII
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci Ilepuoguueckoro 3akonHa J[. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAaHUE: OIUCHIBATH WU XapaKTEPU30BaTh
Tabunyto Gopmy lleprogudeckoit CUCTEMbI XUMHUECKHX dJIEMEHTOB:
pasznuyaTh MOHATHUS «rJaBHas noArpymnma (A-Tpynma)» M «moOodHas
noarpymnmna (b-rpynma)», manpie u Oonblive MEPHOIbI, COOTHOCUTH
0003HaueHUs, KOTOPHIE WUMEIOTCS B TEPHOIUWYECKON Tabmuie, ¢
YUCJIOBBIMM ~ XapAKTEPUCTUKAMU CTPOCHUS aTOMOB XHMHYECKHX
AMEMEHTOB (COCTaB W 3apsia snapa, oOIee 4YHCIO JIIEKTPOHOB U
pacrpeneneHue HUX IO DJJIEKTPOHHBIM CJIOsIM), OOBSICHATH OO0IIUe
3aKOHOMEPHOCTH B U3MEHECHHUH CBOMCTB JIEMEHTOB U UX COCIMHEHUN B
Mpejiesiax MajbIX EPHUOJIOB U TJIABHBIX NOATPYIIL C YYETOM CTPOEHHUS X
aTOMOB;



KJacCUUIUPOBATH ~ XUMUUECKHUE  DJIEMEHThI,  HEOPraHUYECKHue
BEIECTBA, XMMUYECKHUE PEaKINU (II0 YUCITY U COCTAaBY YYaCTBYIOIIUX B
peaKIuu BEHIECTB, MO TEIJIOBOMY 3((PEKTy, MO0 U3MEHEHUIO CTETeHEN
OKHCJICHUS] XUMHYECKUX AJIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBAThH) OOIIKUE U CHEU(PUIESCKUE XUMHUUECKUE
CBOMCTBa TMPOCTHIX W CJOXKHBIX BEIIECTB, MOATBEPXKAasi OIMKHCAHUE
npuMepaMu MOJEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIHiA;

COCTaBJISITh YpPaBHEHUS DJIEKTPOJIUTHYECKOM JTUCCOIUAIIMU KHUCIIOT,
miesioued M CoJiel, TOJIHbIE W COKpalIHHBbIE YpaBHEHUsI peakIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  peakiui,  IMOJATBEPKIAIOIINX
CYILIECTBOBAHUE T€HETUYECKOUW CBSI3M MEXIY BEIIECTBAMHU PA3TUYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX pEaKIui
MIOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHUS,
BO3MOXKHOCTU TPOTEKAHUS XUMUYECKHX TMPEBPAIICHUN B Pa3IUYHBIX
YCIOBUSX;

BBIUUCTSATh OTHOCHUTENIbHYI0O MOJEKYISIPHYI0 M MOJIPHYIO MacChl
BEIIECTB, MAacCOBYIO JOJK XHMHYECKOrO »3JeMeHTa 1o (opmyne
COCIMHEHHS, MAacCCOBYIO [OJII0 BEIIECTBA B pPacTBOpE, IPOBOIUTH
pacy€Thl 0 YPaBHEHUIO XUMUYECKOM peaKIny;

coOMoMaTh  TpaBWiIa  TOJIB30BAaHHMS  XMUMHYECKOW  IOCYJAOM W
7a0opaTopHBIM O00OpYAOBAaHHWEM, a TaKXe MpaBWiIa OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBHH C HWHCTPYKIUSIMU TIO BBITTOJIHEHHUIO
1a00paTOPHBIX XUMHUYECKHX OIMBITOB MO TMOJYYCHUI0 U COOMpPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOJIUTh  PEAKLHH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUI-, OPOMH/I-
, Hoaua-, kapOoHat-, pocdar-, cCUIUKAT-, Cyabdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHUSI M MOHBI U3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIC OIEPAIliU MBICIUTEIBLHON NEATETbHOCTH —
aHanW3 W CHWHTE3, CpaBHEHHE, O000O0IIeHne, CHUCTEeMaTH3aIHUIO,
BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€ — NJI1 U3yUYEHHs] CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKIUi, €CTECTBEHHO-HAyUYHbIE€ METObI
MO3HAHUSl — HAOJIOJEHUEe, U3MEPEHUEe, MOACIUPOBAHUE, IKCIIEPUMEHT
(peanbHbIN U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
HauMeHoBaHue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbl padoTbI padoThI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MOHATUHSA
XUMHSA — BaKHas
11 00JacTh €CTeCTBO3HAHUS 5 5 bubnuoreka [JOK
' U TIPaKTHIECKOM https://m.edsoo.ru/7f41837¢c
JIESITEILHOCTH YEJI0BEKA
12 BemecTBa n xuMuieckue 15 1 bubnuorexa [JOK
' peaxiuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3znyx. Kucnopoa. 5 bubnuoreka [JOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Boaopon. [lonsitue o bubnuoreka [JOK
2.2 8 1
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
Boma. P .
53 ona. PactBopsbl 5 1 1 bubnuoreka [JOK

ITouarue 06 0CHOBAHUAX

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



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

OCHOBHBIE KJIaCCHI
2.4 HEOPraHUYeCKHX 11 1 1 bu6moreka LIOK
' P . https://m.edso00.ru/7f41837¢
COCOANHCHUHN
Hroro no pasgeny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoauyeckasi cucrema xumnueckux 3j1emenToB JI. U. MennesieeBa. CTpoeHne aToMOB.
Xumnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIuu

[Tepuonnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6moreka [IOK

https://m.edsoo.ru/7f41837¢c

3.1 XUMHYECKHAX DJIEMEHTOB 7
. Y. Menneneena.

Crpoenue atoma

XUMHYECKas CBA3b.

OKHCIUTETBHO- bubnuorexa [JOK
3.2 8 2
BOCCTAaHOBUTEILHEIE https://m.edsoo.ru/7f41837c
peakiuu
bu6mmoreka [IOK
u 15
TOTo Mo pasaeity https://m.edsoo.ru/7f41837c
PesepBHOE Bpemsa 3 bubmnorexa [JOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 5 5

YACOB II10 ITPOTPAMME



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

9 KUIIACC

HaumenoBaunue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
[ToBTOpEHUE N
11 yrayOneHue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeIoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcHoBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmorera [JOK
' p . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEAKITUI
DJIEKTPOJIUTHYECKAS
13 IIUCCOLINAIIN. 3 1 1 bu6mmoreka [IOK
' XUMUYECKUE PEaKIINU B https://m.edso0.ru/7f41a636
pacTBopax
Hroro mo pazgeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO6mras xapakTepucTuKa
bubnuoreka [JOK
2.1 XUMHYECKUX AJIIEMEHTOB 4 1

VIIA-rpynmnsl. ["anorenst

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



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

OOmast xapakTepuCcTUKa

29 XUMHUYECKHX JIEMEHTOB 6 bu6mmoreka [{OK
' VIA-rpymmet. Cepa u eé https://m.edsoo.ru/7f41a636
COCITMHEHUS
OO01as XxapakTepucTUKa
53 XUMHUYECKHX DJIEMEHTOB 7 bu6moreka [IOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dhocdhop u ux coenMHEHUS
OO6mras xapakTepucTuKa
XUMUYECKUX DJIEMEHTOB Eu 10K
nonmoTeka
2.4 IVA- .Y 8
rpy:nnm repon # https://m.edso0.ru/7f41a636
KPEMHHI U UX
COCTMHCHUS
Hroro mo pazgeny 25
Pa3znen 3. Merasiibl M X cOeANHEHHUS
OO6mwme cBoiicTBa bubmuoreka [JOK
3.1 4
METaJIOB https://m.edsoo.ru/7f41a636
3.9 Baxwueiimne metamibl 1 16 bubmuoreka [JOK
' UX COEMHEHHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20

Pa3nen 4. Xumus u okpyxapmas cpeaa



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

41 BemectBa u matepuansl B 3 bubnuorexa [JOK
' JKM3HH YeJIOBEKA https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
P - 3 bu6moteka [IOK
€3epBHOC B https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
N KosmmuyecTBo yacos DJIeKTPOHHbIE
n ara uudpoBbIe
Tema ypoka KonTpoJbHbIe IIpakTuyeckue A op
/ Bceero U3y4YeHHust oOpa3oBaTe/ibHbIe
padoThI padoThI
n pecypcsl
[Ipenmer xumuu. Poss xumun B bubmmoreka [{OK
1 JKU3HU yesloBeKa. Tenma u 1 04.09.2025 https://m.edsoo.ru/ff0d21
BEILECTBA Oc
[TonsTHE O METOJAX TIO3HAHMUS B bubmiorexa HOK
2 1 09.09.2025 https://m.edsoo.ru/ff0d22
XUMHUHU
7e
[TpakTrueckast pabota Ne 1
«[IpaBmiia paboThI B 1ab0paTOpun bubmmorexa [IOK
3 . 1 11.09.2025 https://m.edsoo.ru/ff0d23
1 TIpuéMBI 0OpaIICHUS C d&c
J1a00paTOPHBIM 000PYI0BAHUEM) T
YucThie BEIECTBA U CMECH bubmorera [JOK
4 " 1 16.09.2025 https://m.edsoo.ru/ff0d26
CriocoObI pasieneHus cMecei ca
[IpakTiueckas pabora Ne 2 bubnunoreka [JOK
5 «Pa3nenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYMCTKU TTOBAPEHHOM COJIM)» c8



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

ATOMBI U MOJIEKYJIbI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a
6C

XUMHUYECKHUE DTIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHUYECKUX
3JIEMEHTOB

bubmmoreka [{OK
https://m.edsoo.ru/ff0d2b
e8

IIpocTsie 1 CI0KHBIE BEMIECTBA

bubmmorekxa [IOK
https://m.edsoo.ru/ff0d2a
6c

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

bu6moreka [IOK
https://m.edsoo.ru/ff0d2d
50

3aK0H MOCTOSHCTBA COCTaBa

BelecTB. XumMuueckas Gopmyia.

BajenTHOCTH aTOMOB
XAMHYECKNX DJIEMEHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2e
ae

OTHOcuUTeNnbLHAsA aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIApHas
Mmacca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d32
3c

MaccoBas g0 XUMUYECKOTO
3JICMCHTA B COCIMHCHHUHN

bubmuoreka [JOK
https://m.edsoo.ru/ff0d35
Oc

Konunuectso Bemecrsa. Mois.
MoumnspHas macca

bubmuoreka [JOK
https://m.edsoo.ru/ff0d52
30



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

du3nyeckre 1 XUMHUYIECKHE
SIBJICHUS. XMHYECKas pcaKkuus

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d37
fa

[Ipu3Haku u yCcioBUs NMPOTEKaAHUSA
XUMHUYECKUX PeaKIHil

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d3a
16

3aKoH COXpaHEHHUs MacChl
BEIECTB. XUMUYECKUE
ypaBHEHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d3b
88

BrramcineHns KoJIM4ecTBa, MacChl
BEIIECTBA M0 YPABHEHUSIM
XUMHUYECKUX PEeaKIHil

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d57
08

Krnaccudukanus XuMHYECKUX
peaknuii (CoeTuHeHus,
pa3JIoKeHus, 3aMeICHUS,
oOmMmeHa)

bu6mmoreka [IOK
https://m.edsoo.ru/ffod3f
34

M. B. JIoMOHOCOB — y4€HBIi-
sHImMKIoneaucT. O0oO0IeHne n
CHCTEMAaTHU3aIis 3HAaHUH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d40
c4

Kontponsnas pabora Nel mo teme
«BemiecTBa u XuMH4YECKHE
peaKum»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d42
90

Bo3nyx — cmecs razos. Cocras
Bo3ayxa. Kucnopon — sneMeHT u
pocTtoe BeuecTBo. O30H

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d44
8e



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

Pu3nYeCcKue U XUMHUYECKHE
CBOICTBa KHCIIOpOAa (peaKkuuu
okucieHus, ropeaue). [lonarue
00 okcuaax

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d46
14

Crioco0bl MOTy4eHHS KUCTIOpoaa
B 1aboparopuu u
MPOMBIIIJIICHHOCTH. HpI/IMCHCHI/Ie
KHCIIOpoaa

bubmmoreka [{OK
https://m.edsoo.ru/ff0d49
7a

TennoBoii 3¢ ekt xumMuueckoin
peaxkiuu, IoHsATHE O
TEPMOXUMHUYECKOM ypaBHEHHH,
9K30- ¥ SHJIOTEPMHUYECKHUX
peaxuuax

bu6moreka [IOK
https://m.edsoo.ru/ff0d47
90

TormmBo (HedTh, yroas U METaH).

3arpsi3HEeHHEe BO3/IyXa, CII0COObI
€ro MpeIoTBPAIICHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c
4a

[Tpaktruueckas padota Ne 3 o
teMe «Ilonydyenue u cobupanue
KHUCITIOPO/1a, U3yYEHUE €To
CBOMCTB»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4a
e2

Bonopon — anemeHT u mpocToe
BelecTBo. Haxoxxnenue B

IPUPO/IC

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4d
do



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

dusuyeckue U XUMUYECKUE
cBolcTBa Bojgopoaa. Ilpumenenue
BOJIOpPOJIA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4d
do

TloHAaTHE O KUCIIOTAaX U COJISIX

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d50
d2

Crioco0pl Mmosty4eHust BOAOPO/Ia B
naboparopuu

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4d
do

[IpakTueckas padorta Ne 4 o
teMe «[lonydyenue u cobupanue
BOJIOPO/IA, H3YUCHHE E€TO
CBOMCTB»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4f
42

Monsipabiii 00b€M ra3oB. 3aKOH
ABoraapo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d54
2e

Brrauciienust 00béMa, KoJMyecTBa
BEIIIECTBA rasa Mo €ro U3BECTHOMY
KOJIMYECTBY BEUIECTBA WIIH
00BEMY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d55
a0

Brruncienus o0bEMOB ra3os 10
YPaBHEHUIO PEaKLMM Ha OCHOBE
3aK0HA 00BEMHBIX OTHOILIEHUH
ra3on

bubmuoreka [JOK
https://m.edsoo.ru/ff0d57
08



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Dusnueckie 1 XUMHUECKIE
CBOMCTBA BOJEI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d58
7a

CocraB ocHoBauuii. [loagarue 00
AHAUKATOPax

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d59
e2

Bona kak pactBopurens.
HaCI)IHICHHBIC 1 HCHACBIIIICHHBIC
pactBOpbl. MaccoBas 101
BEII[ECTBA B PacTBOPE

bubmmoreka [{OK
https://m.edsoo.ru/ff0d5b
40

[IpakTiueckas padora Ne 5 o
teme «lIpuroroBnenue pacTBopoB
C onpeAeIEHHOM MAacCOBOM J0JIel
PacTBOPEHHOTO BEIIECTBA»

bu6moreka [IOK
https://m.edsoo.ru/ff0d5e
ba

KontponbHas padota Ne2 mo teme
«Kucnopoa. Bogopon. Boga»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d63
42

Oxkcuapl: cocTaB, Kiaccudukaus,
HOMEHKJIaTypa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d66
4e

[Tonmy4yeHue u XuMHYECKHE
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCUI0B

bubmuoreka [JOK
https://m.edsoo.ru/ff0d66
4e



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OcHOBaHUS: COCTaB,
KJaccu(uKaIys, HOMEHKIATypa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67
ca

HonyquHe U XUMHYCCKHUC
CBOMCTBA OCHOBaHUH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d67
ca

KwucmoTsl: cocTas,
KJ'[aCCI/I(l)I/IKaIII/H[, HOMCHKJ’IaTypa

bubmmoreka [{OK
https://m.edsoo.ru/ffOdfee
2

HonyquHe U XUMHYCCKHUEC
CBOMCTBA KUCJIOT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee
2

Conu (cpennue): HOMEHKIATypa,
CrocoObI TOJTyYEHUS,
XUMUYECKHE CBOWCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9
474

[TpakTrueckas padota Ne 6.
Pemenue skcriepuMeHTaNIbHBIX
3ana4 1no Teme «OCHOBHbBIE
KJIaCChl HEOPraHUUECKUX
COEIUHEHUN

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9
b7c

I'enetnueckas CBsI3b MEKIY
KJIaCCaMH HEOPraHUYECKUX
COECOUHEHUN

bubmuoreka [JOK
https://m.edsoo.ru/00ad9a
50

O0001IeHNE U cUCTEMATU3 AU
3HAHUH

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9c
b2



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

KonTtponeHas padota Ne3 mo teme
"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COeAMHEHUN"

bubmuoreka [JOK
https://m.edsoo.ru/00ad9e
la

IIepBble MONBITKH
KJIacCU(PUKAIIUA XUMUYECKUX
anemeHTOB. [loHsaTHE O rpynmax
CXOJIHBIX DJIEMEHTOB

bubmmoreka [{OK
https://m.edsoo.ru/00ad9f
fa

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB 1. 1.
MenneneeBa

bu6moreka [IOK
https://m.edsoo.ru/00ada5
2c

[lepuoapl, TpymIibl, MOATPYIIIBI

bu6mmoreka [IOK
https://m.edsoo.ru/00ada5
2c

Crpoenne atomoB. CocTaB
aTOMHBIX sifiep. M30Tors!

bu6mmoreka [IOK
https://m.edsoo.ru/00ada3
42

CrpoeHue IeKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB
[Tepuonuueckoit cucrems /. Y.
Menneneesa

bu6mmoreka [JOK
https://m.edsoo.ru/00ada6
bc

XapakTepucTUKa XMMHUYECKOTO
3JIEMEHTA M0 €T0 MOJIOKEHUIO B
ITepnoanueckoii cucreme /1. 1.
Meneneena

bubmuoreka [JOK
https://m.edsoo.ru/00ada8
24



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

3nauenue Ilepuoanueckoro
3aKOHa U1 Pa3BUTHA HAYKU U
npaktuku. JI. 1. MenneneeB —
Y4EHBIN, MTEAroT U rpaXJaHuH

bu6mmoreka [{OK
https://m.edsoo.ru/00ada9
6e

PesepBubiit ypok. O60011eHNE 1
CUCTEMaTH3aIlusl 3HAHUH /
Bcepoccuiickas npoBepoyHas
pabota

bubmmoreka [{OK
https://m.edsoo.ru/00adb
33c

KonTponsnas pabora Ne4 o teme
«CtpoeHue atoma. XUMHUYECKast
cBs3b» / Beepoccwuiickas
poBepoyHas pabora

bu6moreka [IOK
https://m.edsoo.ru/00adb
486

DIIEKTPOOTPUIIATETBHOCTh
aTOMOB XUMHUYECKUX JIEMEHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/00adaa
b8

HNoHnnas xuMmuueckas CBI3b

bu6mmoreka [JOK
https://m.edsoo.ru/00adac
34

KoBanenTHas [IoJIsIpHasa
XHUMHNYCCKas CBA3b

bubmuoreka [JOK
https://m.edsoo.ru/00adaa
b8

KoBanentHas HCIIOJISIPpHAaA
XUMHUYCCKas CBA3b

bubmuoreka [JOK
https://m.edsoo.ru/00adaa
b8



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

6 bu6mmoreka [{OK
4 Creleunp OKUCIEHUS 1 https://m.edsoo.ru/00adae
28
6 OKUCIUTEIIBHO- Bubmiorexa [JOK
1 https://m.edsoo.ru/00adb
) BOCCTaHOBUTEJIbHBIE PEAKIINH 076
6 bubmmoreka [{OK
5 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb
076
Pesepsusblil ypok. O000IIIEHNE 1
P P EH bubnuorexa [JOK
6 CUCTEMATHU3AIUSA 3HAHUN T10 TEME
1 https://m.edsoo.ru/00ad9c
7 «CtpoeHue atoma. XUMHUYECKast b2
CBSI3bY _
6 PesepBubIit ypok. O6001eHNE 1 bubmmorexa [OK
N 1 https://m.edsoo.ru/ff0d61
8 cUCTEMATH3AIN 3HAHNUI o6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne KosmmmuecTBo yacos DJIeKTPOHHbIE
1 Mara uudposbie
Tema ypoka KonTpoJbHbIe IIpakTHYeckue
/ Bceero 6 : U3y4YeHHsI o0pa3oBaTejibHbIE
I padoThI padoTsI pecypesI
[lepnoanueckuil 3aK0H.
bu6moreka [IOK
[Iepnoanueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHX dJIeMeHTOB JI. o
U. Menzeneesa -
3aKOHOMEPHOCTH B
. bu6moreka [IOK
M3MEHEHUHU CBOICTB
2 1 https://m.edsoo.ru/00adb6b
XUMHYECKUX 3JIEMEHTOB 6
MEPBBIX TPEX MTEPUOT0B -
Knaccudukanus u bubnuoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIIECTB 2
Buael XuMHU4YECKO CBSI3U U bu6moreka [IOK
4 THITBI KPUCTAJUTHYECKUX 1 https://m.edsoo.ru/00adbac
PELIETOK 6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Kontponsnas padora Nel
o teme «IloBTopenue u
yrayOieHne 3HAHUHA
OCHOBHBIX Pa3/IeioB Kypca
8 xacca»

Knaccuduxarus
XUMHUYECKUX PEAKIUH I10
Pa3IMYHBIM IPU3HAKAM

bu6mmoreka [IOK
https://m.edsoo.ru/00adbch
0

[Tonsatne o ckopoctn
XUMHUYECKON PEaKIUU.
[ToHATHE O TOMOTEHHBIX U
TeTEPOre€HHBIX PEAKIIHIX

bu6moreka [IOK
https://m.edsoo.ru/00adbe9
a

[ToHsiTHE O XUMUYECKOM
paBHoBecHH. DaKTOPHI,
BIIUSIIOLIUE HA CKOPOCTh
XUMHYECKON pPEeaKInu U
MOJIOKEHHE XUMHYECKOTO

bu6moreka [IOK
https://m.edsoo.ru/00adc28
c

paBHOBECHs
OkucauTenbHo- bubnuoreka [JOK
BOCCTAaHOBUTELHBIEC https://m.edsoo.ru/00adcad

peaxiuu

(]



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

Teopus

. bu6mmoreka [IOK
ANEKTPOJIUTUYECKON
10 https://m.edsoo.ru/00adcd6
mucconnanuu. CuiabHBIE U g
ci1abble AIEKTPOITUTHI -
bu6moreka [IOK
HNoHHbIE ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakimit g
XuMHUYEeCKHe CBOMCTBA
KHUCJIOT ¥ OCHOBaHUU B bubmmoreka IJOK
12 CBETE MPEACTABJICHHI 00 https://m.edsoo.ru/00add5d
AIEKTPOJTUTUYECKON 8
JTINCCOINAITAH
XuMHYECKHEe CBOMCTBA
COJIEH B CBETE bubnuorexa [JOK
13 | mnpencraBieHuii 006 https://m.edsoo.ru/00add8b
ANIEKTPOIUTHYCCKOM 2
JTUCCOITHAITIN
bu6mmoreka [IOK
[TonsaTue o ruaposn3e
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGmere i bubmuoreka [JOK
15 . https://m.edsoo.ru/00addd1
CUCTEMaTH3aIus 3HAHUH )
[TpakTuyeckas padora Ne 1. bubmotera [JOK
16 https://m.edsoo.ru/00addbf

«Pemenne

a



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

OKCIICPUMCHTAJIbHBIX
3aga4»

KonTpomabnas padora Ne2
o TemMe

bu6mmoreka [IOK
«INEKTPOTUTHYECKAS
17 https://m.edsoo.ru/00addec
IIMCCOIIHALINA. 0
XHUMHUYECKUE PEAKIINU B -
pacTBopax»
OO011asa XxapakTEPUCTUKA
P P bu6mmoreka [IOK
rajJoreHoB. XMMHUYECKHE
18 . https://m.edsoo.ru/00addfe
CBOMCTBA Ha MIPUMEPE >
XJjopa B
Xnoposogopoa. CoasgHas
P P bu6moreka [IOK
KUCJIOTA, XUMUYECKHE
19 N https://m.edsoo.ru/00adel0
CBOMCTBA, MOJTYYCHHE, 4
IIPUMEHEHUE B
[IpakTiueckas pabora Ne 2
bubnuoreka [JOK
o teme «llomydyenue
20 https://m.edsoo.ru/00ade34

COJISTHOM KUCJIOTHI,
H3yYEHUE €€ CBOUCTBY»

8



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

Briuucienus no
YPaBHEHUSAM XUMUYECKUX

bu6mmoreka [IOK

21 . https://m.edsoo.ru/00ade48
peaKIui, eciii OJIuH 13 g
peareHTOB JaH B U30BITKE B
bu6mmoreka [IOK
OO01as XxapakTepucTUKa
22 https://m.edsoo.ru/00ade64
aneMeHToB VIA-rpynmsl .
ANNOTpONHBIE
MOIUPUKAITUN CECPHI.
H d P " bu6mmoreka [IOK
ax0XKJICHUE Cephl U e€
23 N https://m.edsoo.ru/00ade64
COEMHEHUH B IIPUPOLE. a
XUMHUYECKUE CBOMCTBA B
cepbl
CepoBoopo, CTpOEHHE, bubnuorexa [JOK
24 | (¢u3MYecKue U XUMHYECKUE https://m.edsoo.ru/00ade80
CBOMCTBA 2
Oxkcuppl cepbl. CepHas
bu6moreka [IOK
KHCJIOTa, GU3HUYECKUE U
25 https://m.edsoo.ru/00adea?

XHUMHNUYCCKHUEC CBOﬁCTBa,
IIPUMCHCHHUC

8



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEaK1H,
JIEKAIIME B OCHOBE
IIPOMBIIIJIEHHOTO crIocoda

bu6mmoreka [IOK

26 | TOIy4eHus CepHOU https://m.edsoo.ru/00adec8
KUCIOThL. XUMHUYECKOE a
3arpsI3HEHUE OKPYKaroIen
CpeIbl COSTMHEHUSIMU CEPhI
Brrancienune MmaccoBoit bu6moreka [IOK
27 JIOJIA BBIXOJ1a TIPOJTYKTa https://m.edsoo.ru/00adec8
peaxIn a
OO6mras xapakTepucTuka
AeMEHTOB V A-TPyTIIIbI. bubnuorexa [JOK
28 | A3sor, pacnpocTpaHEHHUE B https://m.edsoo.ru/00adeea
npupoie, PU3NUECKUE U 6
XMUMHYECKUE CBOICTBA
AMMuak, ero pusndeckue bubnuoreka [JOK
29 1 XUMHAYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJIy4YeHUE U IPUMEHEHHE 4
[IpakTiueckas padota Ne 3
bubnuoreka [JOK
30 | TOTEME «losyserne https://m.edsoo.ru/00adf18

aMMHaKa, U3y4eHue ero
CBOWCTBY

0



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

A30THas KHCI0Ta, €€

bubmuoreka [IOK

31 | ¢usmveckue u XUMHYECKHE https://m.edsoo.ru/00adf30
CBOICTBa 6
Hcnonp3oBanne HUTPATOB
U COJIE aMMOHMUS B
Ka4eCTBE MUHEPAIBHBIX bubnuoreka [JOK
32 | ynoOpeHwmii. XuMHYECKOE https://m.edsoo.ru/00adf51
3arpsiI3HEHUE OKPYKarolen 8
Cpellbl COeTUHEHHUSIMHU
azora
Docdhop. Oxenn bocdopa
dop doccbop bu6moreka [IOK
(V) u pocdopHas kucnora,
33 https://m.edsoo.ru/00adf68
¢buznyeckue 1 XuMu4ecKue .
CBOICTBA, MOJTYyYEHUE B
Hcnonws3oBanue docdaTon
B Kau€CTBE MUHEPAJIbHBIX bubnuorexa [JOK
34 | ynoOpeHwuii. 3arps3HEHUE https://m.edsoo.ru/00adfc2
MIPUPOJIHON Cpelibl 0
dhocdaramu
Yraepon,
bubnuoreka [JOK
pacrnpocTpaHeHue B
35 https://m.edsoo.ru/00adfd9

npupoje, puznyeckue u
XMUMHUYECKUE CBOMCTBA

c



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

Oxcunpl yriaepoaa, ux
¢bu3nvecKre 1 XUMHUECKUE

bu6mmoreka [IOK

36 | cBoiicTBa. DKOJOTHYECKHE https://m.edsoo.ru/00adfeb
po0JIeMbl, CBSI3aHHBIE C e
okcusom yriepona (IV)
.. bu6moreka [IOK
VYroapHasg KUCI0OTa U €€
37 https://m.edsoo.ru/00ae006
coJin
C
[TpakTuueckas padora Ne 4
o Teme "[lomyuenue bubnuoreka [IOK
38 | yriekucnoro rasa. https://m.edsoo.ru/00ae027
KauecTBenHas peaknusa Ha e
KapOoHaT-uOH"
[lepBoHauanbHbIC TOHATHUS
bu6moreka [IOK
00 OpraHMYecKuXx
39 https://m.edsoo.ru/00ae054
BEIIECTBaX KaK O o
COEIMHEHUSX yIiiepoia -
KoeMumii 1 ero bubmuoreka [JOK
40 P https://m.edsoo.ru/00ae080

COCAUMHCHUS

a



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

[Tpaktuyeckas padora Ne 5.
Pemrenne
IKCIIEPUMEHTAILHBIX 33124

bu6mmoreka [IOK

41 . https://m.edsoo.ru/00ae0bf
no tTeme «BaxxHeuime 5
HEMETAJIJIbI U UX -
COEIMHEHUSD
KonTpomnsnas pabora Ne3
. bu6moreka [IOK
no tTeme «BaxxHeuIme
42 https://m.edsoo.ru/00ae0el
HEMCETAJIJIBI U UX 8
COCIIMHECHUS -
OO1as XxapakTepucTuKa
XAMHYECKHAX DJIEMEHTOB —
MeTauioB. MeTamnaeckas bubnuorexa [JOK
43 CBSI3b U MeTaJUInyecKas https://m.edso0.ru/00ae103
KpPUCTAIUIMYECKAs PEIIETKA. e
dusnyeckue cBONMCTBA
METaJUIOB
XHUMHUYECKHE CBOMCTBA
bubnuoreka [JOK
METAJUIOB.
44 https://m.edsoo.ru/00ae115

DNEeKTPOXUMHUYECKUHN P
HaAMpPSDKEHUN METalJIOB

6



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Oo011me croco0bl
HOJIy‘IeHI/IFI MCTaAJ1JIOB.
CHJIaBI)I. BI)I‘-II/ICJICHI/DI 10

bu6mmoreka [IOK

45 YPaBHEHUSAM XUMUYECKUX https://m.edso0.ru/00ael15
peaKkuuii, €Clii OJUH U3 6
pEareHTOB COJICPIKUT
MIPUMECH
n bubmmoreka [IOK
OHSITHE O KOPPO3UHU
46 https://m.edso0.ru/00ae127
METAILIOB 3
bu6moreka [IOK
47 Illenounbie MeTaIBI https://m.edsoo.ru/00ael4b
2
OKCHIBI U THIPOKCHIBI Bubmorexa IIOK
48 https://m.edsoo.ru/00ae14b
HATPHSI M KaJTUs >
[llemrouHO3eMeEIbHEIC bubnuoreka [JOK
49 METAJUIbI — KaIbIUHA U https://m.edsoo.ru/00ael5e
MarHui 8
. bu6mmoreka [JOK
Baxueiime coequHeHus
50 https://m.edsoo.ru/00ael5e
KaJIbLUS g
51 O060011eHuE U

CHUCTEMAaTHU3allusia 3HAHWUH



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKécTtkocTh BOJBI U

bubmuoreka [IOK

52 . https://m.edsoo.ru/00ae188
crocoOsbI e€ ycTpaHeHus i
[Ipaktuyeckas padora Ne 6 bubmmorexa [IOK
53 1o Teme "JKEcTKoCTh BOJIBI https://m.edsoo.ru/00aelae
U MeTOJIbI €€ ycTpaHeHus" 8
bubmmoreka [{OK
54 ATOMUHHN https://m.edsoo.ru/00aelc6
4
. bu6moreka [IOK
A
55 MpOTEpHEIE CBOHCTBA https://m.edsoo.ru/00aelc6
OKCHJIa U THJIPOKCH]IA 4
bu6moreka [IOK
56 Kenezo https://m.edsoo.ru/00aeld8
6
OKcHIbl, THAPOKCUIIBI U bubnuoreka [JOK
57 cosm xkene3a (I1) u xxenesa https://m.edsoo.ru/00ae35e
) 6
58 O6o00menue u
CUCTEMaTH3aIus 3HAaHUH
[IpakTrueckas paborta Ne 7.
Permerne bubnuoreka [JOK
59 https://m.edsoo.ru/00ae3de

JKCIEPUMEHTAIBHBIX 3a1a4
no teMe «BaxHel1me

8



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

MCTAJJIBI U UX
COCAUHECHUA»

60

Breraucnenus mo
YPaBHEHUSAM XUMUYECKUX
peaKkuuii, €Clii OJJUH U3
peareHTOB JaH B H30BITKE
WJIA COJIEPKUT MTPUMECH.
Brramcinenns MmaccoBou
JIOJTM BBIXOJ1a MPOJYKTa
peakuuu

bu6moreka [IOK
https://m.edsoo.ru/00ael75
0

61

O060011eHMEe U
CHUCTEMATHU3ALM 3HAHUI

62

KonTtponbHas padorta Ned
1o teme «BaxHeiimue
METaJUIbl U UX
COEJIMHEHUS

63

BemectBa u MaTcpHralbl B
HOBCGHHCBHOﬁ KHU3HHU
YCJI0BCKa

bubnuoreka [JOK
https://m.edsoo.ru/00ae3f5
0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

bubmuoreka [IOK

XHUMHUYECKOE 3arpsi3HEHUE

64 . 1 https://m.edso0.ru/00ae427
OKPYKAIOIIEH Cpe/Ibl 0
PoJsip xuMuu B pellieHun Bubmiorexa [JOK

65 p 1 https://m.eds00.ru/00ae427
9KOJIOTMYECKUX MPoOIIeM 0
PesepBHbIi ypoK. bubnuoreka [JOK

66 O06o00611EHE U 1 https://m.edso00.ru/00ae0d0
cucTeMaTH3alus 3HaHui a
PesepBHBIi ypoK. bubnuoreka [JOK

67 O0o00611EeHNE U 1 https://m.edsoo.ru/00adb33
cucTeEMAaTu3anys 3HaHUu! c
Pe3epBHbIit ypok. bubnuorexa [JOK

68 O0o00611EHNE U 1 https://m.edsoo.ru/00ad9ch
cUCTEMATH3ALNU 3HAHUI 2

OBILIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



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




INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHON MTPOT'PAMMBI

8 KUIACC
Kon .
IIpoBepsieMmble MpeAMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOIT 00Pa30Ba
NMpoBePsSIEMOro
OCHOBHOT'0 00111€er0 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBoHAYATEHBIC XUMUYESCKHUE TTOHATHSDY
PacKpbIBaTh CMBIC] OCHOBHBIX XMMHYCCKHX IMOHSATHH: aTOM, MOJICKYIa,
BEIIECTBO, CJIO0XHOE BEIIECTBO, CMECh (OJHOpPOJIHAS W HEOJHOPOIHAs)
aTOMHasg M MOJIEKYJIsIpHas Macca, KOJHMYECTBO BEIIECTBA, MOJb, MOJ
1.1 XUMHUYECKOTO JIEMEHTA B COCTMHCHHUH, MOJIIPHBI 00BEM, XMUMUYECKas pe:
peakuuu COEAWHEHHMS, PpEeaKUUU pa3JoKEHUs, pPEaKIHH 3aMelleHHUs,
SHAOTEPMHUYECKUE PEaKIuu, TemIoBoi 3(peKT peakuuu, pacTBOp, MacCOE
KOHIIEHTpAlLIUs1) B pacTBOpE
12 WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHSITHHA U MPUMEE
BEIIECTB U UX MPEBpaIleHUN
r UCIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIHMKY JAJISi COCTaBJiCHHsS (HOpPMYI BeI
peakiuii
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUSI MACChl BEIIECTB, MOCTOSHCTBA C
yueHus1, 3aKoHa ABOTaJpo
1.5 OTIPEIeNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
16 KJIaCCU(PHUIIMPOBATh XUMHUUYECKUE PEAKIMH (IO YMCITy U COCTaBy Y4YacTBY
TETIOBOMY 3P EKTY)




1.7

BBIYUCIIATH OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCChl BEIICCTB

1.8 BBIUUCIIATH MaCCOBYIO JIOJII0O XMMHYECKOTO 3JIEMEHTA 10 (OpPMyIie COEeTUHE]

1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

110 IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJIbl IO3HAaHUS — HaOJIOJIEHUE.
9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)

2 ITo Teme: «BaxkHeime npeaCcTaBUTENN HEOPTAaHUYECKUX BEIIECTBY

2.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATHI: OKCUJ], KUCIIOTA, OCH(

2.2 OTIPENENIATh NPUHAJIEKHOCTD BELIECTB K ONPeIeIEHHOMY KIIaCCy COEINHEL

2.3 KJIacCCU(PUIIMPOBATH HEOPraHUYECKUE BEIIECTBA

94 XapaKTepu30BaTh (OMUCHIBaTh) OOIME XUMUYECKHE CBOICTBA BEILIECTB pa:
OTMCaHKe MPUMEPaMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMH

25 IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX KayecTBe
MPOTEKAHUS XUMUUYECKUX MPEBPALLICHUI B Pa3IMYHBIX YCIOBHSIX
clieIoBaTh NpaBHJIaM I[OJIb30BAHUA XUMHYECKOW MOCYAOW M Jabopatop
npaBwiiaM OOpalleHUs] ¢ BEUIECTBAMHU B COOTBETCTBHM C MHCTPYKLHUSMH ]

25 XMUMHUYECKUX OIBITOB IO TMOJYYEHHUIO U COOMpPAHUIO T'a3000pa3HbIX Bell
IMPUTOTOBJICHUIO PACTBOPOB C OMPECIEHHON MacCOBOM J10JIel pacTBOPEH
IPOBOAUTH XUMHUYECKHE SKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB 1
WHAUKATOPOB (JaKkMyc, ¢heHoTaaernH, MeTUIOPAHK U APYTHe)

2.7 MPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEaKIINH

3 ITo teme: «Ilepuoguueckuii 3akoH u Ileproguueckas cucreMa XUMHUYECKHU:

CTpOCHI/Ie aTOMOB. XHMUYECKasl CBA3b. OKHCINTEILHO-BOCCTAHOBUTEIBHBI




pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSATHH: SIIPO aToMa, 3JIeK
3.1 opOuTanb, paaumyc aroma, XHUMHYECKash CBS3b, TOJSApHAsS W  HEM

3JIEKTPOOTPULIATENHOCTh, MOHHAS CBS3b, MOH, KATUOH, AHUOH, CTEIIEHb OKY
3.2 KJIacCU(UIIMPOBATH XUMUYECKHUE IIEMEHTHI

OTMCHIBATh M XapakTepu3oBaTh TaOnuuHyo (opmy Ileproauueckoit cue
3.3 pa3nuyath MOHATHUS «TJaBHas moArpymnmna (Arpymnmna)» u «rmobodHasi Mo

«OOJIBbLIINEY IEPUOIBI

packpsiBaTh cMbIch [lepumoamueckoro 3akona J[.MI. MeHnneneena:
3.4 MEPUONIECKON 3aBHCUMOCTH CBOWCTB XHMHYECKHX DJIEMEHTOB OT HX

CUCTEME

COOTHOCHUTbH 0003HaYeHHUsI, KOTOpbIe UMetoTcs B Tabnuie «llepuoanueckas ¢
3.5 J.N. MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHSI aTOMOB XI

3apsij snpa, o01ee Ynuciao AIEKTPOHOB U PACIIPeIeTICHUE UX 110 AJIEKTPOHHD
3.6 OTIPENENIATh CTENIEHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX
3.7 OTIPEEINIATh BUJ XUMUYECKOU CBS3M (KOBaJCHTHASI U MOHHASA) B HEOPTaHUYE

9 KJIACC

Kox npoBepsiemoro
pe3yJabTara

IIpoBepsiembie MpeaMeTHBIE Pe3yIbTATHI OCBOEHHSI OCHOBHOM 00pa3:
OCHOBHOT0 001ero 00pasoBaHus

IIo Teme: «BeliecTBo U XUMHYECKast peaknus»




PAaCKpBIBaATh CMBICII OCHOBHBIX XHMHWYCCKHUX MMOHSTHM: pacTBop,
QJICKTPOJIUTHUUCCKASA AUCColUaluAa, peaKuuu HOHHOI'O O6M€Ha, KaTajlau:

oOpaTrMble M HEOOpaTUMBIC PEAKINH, OKHCIUTCIHHOBOCCTAHOBUTY

1.1
BOCCTAaHOBUTENIb, OKHCJICHHE W BOCCTAHOBJICHHE, QJLIOTPOINHs, am(
(KoBajieHTHAasl, MOHHAs, METAJUIMYECKas), KpUCTaNIMYecKas: pelérka,
peakiuu

12 HUITIOCTPHUPOBATL B3aMMOCBA3b OCHOBHBIX XHWMHYCCKHUX HOHIATUU U
OIIMCAaHUU BEILIECTB U UX MPEBPALLECHNAN

1 3 COCTaBJIATh YPaBHCHUA 3J'IeKTpOJ'II/ITI/I‘—IeCKOI\/'I JUCCOoalMM KHCJIOT,
COKpaniéHHbIC YPaBHEHUS PEaKIuii HOHHOTO 0OMeHa

14 pacCKpbeIBaThb CYHIHOCTb OKHUCIUTCIIBHO-BOCCTAHOBUTCIBHBIX PCAKIIY
ANIEKTPOHHOTO OajlaHca 3TUX peakiuit

1.5 MPOBOAMUTDH PACUETHI [0 YPAaBHEHUIO XUMUYECKON PEeaKINU

2 ITo Ttemam: «HemeTamnbel ¥ UX COEOUHEHU» U «MeTaJUIbl U UX COEIUHE]

XapaKTepHU30BaTh (OMHUCHIBATh) OOIIME W Crelu(pUUecKrue XUMUUIECKUE

2.1 BEUIECTB, MOATBEPKasi ONMMCaHUE IPUMEpPaMH MOJIEKYIISIPHBIX U HOHHBI
XUMHYECKUX PeaKInii

25 COCTaBIIAITh YPaBHEHMsSI PEaKIUil, MOJITBEPXKIAIOUINX CYIIECTBOBAHU
BEIIECTBAMH PA3ITUYHBIX KJIACCOB

o IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCE
XMUMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUIX
cleoBaTh MpaBWJIaM TOJB30BAHUS XUMHUYECKON MOCynoi U jaboparo

24 IpaBHJiaM 0OpaIIeHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

XUMHUYCCKUX OIIBITOB IO IOJYYCHUIO U CO6I/IpaHI/IIO r33006p33HLIX BCI

rasa)




IPOBOAMTH PEAKLUHU, MOATBEPHKAAIOIINE KAaueCTBEHHBIM COCTaB pasil

OTIBITHBIM ITYTéM XJIOpHUA-, OpoMuUI, WOaua, KapOoHaT, docdar, Crim

2.5
KaTUOHBI aMMOHHS, HWOHBI HM3YyYEHHBIX METAJJIOB, IPHUCYTCTBYE
HEOPraHUYECKUX BEIIECTB

3 [To Teme: «XuMus U OKpy>KaroIas cpeaa»

3.1 pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux nousatuii: [1/IK Bemecrtsa; k
MIPUMEHSITh OCHOBHBIE OIEpPAllUd MBICTUTEIIBHON JEATEIHbHOCTH —

3 00001IeHIE, CHCTEMATHU3AINIO, BBISIBICHUE MPUYNHHO-CIICICTBEHHBIX (

BEUICCTB U XUMHUYCCKUX peaKHHﬁ; CCTCCTBCHHOHAYYHBIC METOABI ITO3HE

MOJIETTUPOBaHUE, SKCIIEPUMEHT (PeasbHbIA U MBICJICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 [lepBoHauanbHbIE XUMUYECKUE TTIOHATUS

11 [Ipenmer xumuun. Posib XUMUM B )KM3HH YEJIOBEKA. XUMUS B CUCTEME HayK. Telia U
BEIIIECTB. ATperaTHOe COCTOSIHUE BEIIECTB

1.2 [Tonsatue o meTonax mo3Hanus B xuMuu. Yucteie BemecTBa U cmecu. CriocoObl pas

13 ATOMBI 1 MOJIEKYJbI. XUMHUYECKUE dJIeMEHThl. CHMBOJIBI XUMUYECKUX JIEMEHTOB.
ATOMHO-MOJIEKYJIIPHOE YYEHHUE
Xumudeckas ¢Gopmyna. BameHTHOCTP aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH

14 OtHocuTenbHasg atToMHasg macca. OTHOCUTENbHAA MOJICKYJApHas Macca. MaccoBas
COEIMHEHUU

15 KonnuecTtBo BemectBa. Moibs. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACCE
BelecTBa. Pacuérsl mo GpopmynaM XUMHUECKUX COETMHEHUIN

16 ®u3nueckue U XUMUYECKUE SIBICHUS. XUMHYECKash peakus U €€ MPU3HAKU. 3aAKC
Xumunueckue ypapHeHus. Kiaccudukanus XuMUUeCKUX peakiuid (CoequHeHMs, pa3]




1.7

XUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYA0H, ¢ TpaBuiamMu pad
oOpaiieHuss ¢ J1abOpaTOpHBIM O0OpYIOBaHWEM, W3yYCHHE U ONHUCAHHWE ()
HEOPraHWYECKUX BELIECTB, HAOM0ACHHE (PU3NUECKUX (TIJIaBJIEHUE BOCKA, TassHUE JIb,
KUIICHUE U KOHJICHCAIUS BObI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE ME/T
MeJa ¢ KUCJIOTOM) sSBJIEHUH, HAOMI0JeHUE U ONTMCAHUE ITPU3HAKOB IPOTEKAHUS XN
caxapa, B3aMO/JICHICTBHE CEPHON KUCIIOTHI C XJIOPUAOM OapHsi, pa3ioKeHHe THIPOl
B3aMMOJIeICTBUE kele3a ¢ pacTBopoM coiu meau(ll), mzydenne cnoco6oB pa3ieneHi
¢unpTpoBaHME, BBIMAPUBAHHUE, IUCTUJULIIMSA, XpomaTtorpadus), MTpOBEICHUE
HaOJII0/IEHUE U ONMCAaHUE Pe3yJIbTaTOB MPOBEACHHUS ONbITA, MIUTIOCTPUPYIOIIETO 3aK

MoJenel MOJIeKy (I1apoCTeP>KHEBBIX)

Baxueiire npeacTaBUTeNIM HEOPraHUUECKUX BEILIECTB

2.1

Bo3nyx — cMech razon. CocraB Bo3nyxa. Kucinopon — 37€eMEHT M MPOCTOE BEIlIEC
npupojie, puznyeckue U XUMHUYECKUE cBoucTBa (peakiuu ropenwus). Oxcunpl. [p
MOJIy4€HUs KUCIIOpoa B 1a00paToOpyu U MPOMBIIIIIEHHOCTH. KpyroBopoT K1cIopoaa

Mo (UKAITUS KUCITOPOIa

2.2

TermtoBoil 3PPeKT XUMHUECKON peakiuu, TePMOXUMUYECKUE YpaBHEHUS, IK30-

TomnuBo: yroib u MeTaH. 3arpsi3HeHHE BO3yXa, YCHIIEHUE TapHUKOBOTO 3PQeKTa,

2.3

Bonopon — anemeHT u npoctoe BemiecTBO. HaxoxaeHue Boopojaa B mpupojie, Gusk

IIPUMCHCHHUC, CITIOCOOBI TOJIyUCHUS. KucnoTs! 1 comm

2.4

MousipHbiii 00BEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHHSIM

2.5

®dusnueckue cBolicTBa BOJbl. Boma kak pactBopurenb. PactBopbl. HaceiieHHB
PactBopuMocTh BemiecTs B Boje. MaccoBast 10JIs BEIIECTBA B pacTBOpPE. XHUMHUYEC]
Ponb pacTBOpOB B IpUpOIE U B )KU3HU yesnoBeka. KpyroBopot Boibl B mpupoe. 3arps

" OYUCTKA IMPUPOJHBIX BO




2.6

Knaccudukanus neopranmdeckux coequHeruii. Oxkcuapl. Knaccudukamus okcumo
KHUCIOTHBIE, aMm(oTepHbIe) U HecosieoOpasyromue. Homenknarypa okcunos. Ousu

OKCHJOB. HonyquI/Ie OKCHI0OB

2.7

OcnoBanus. Knaccupukanuss OCHOBaHMIA: IIENOYM M HEPACTBOPHMBIE OCHOBAH

Pu3nyecKkue 1 XMMHYECKHE CBOMCTBAa OCHOBaHUM. [lomyyenne ocHoBaHUMI

2.8

Kucnotsl. Knaccudukanus kucnor. Homenkiarypa kucioT. @uU3nyeckue U XUM

aktuBHOCcTH MeTauioB H.H. bekerosa. [lonyuenue kuciaor

2.9

Conu. Homenknarypa coneil. @u3nueckue U XuMuieckue cBoiictsa cojeil. [lomyuet

2.10

I'enetmueckas CBI3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX COG)II/IHGHI/Iﬁ

211

XUMUYECKUH SIKCTICPUMEHT: KaUeCTBEHHOE OTIPEJICIICHNE COIePIKaHMs KACIOPO/Ia B ]
pacro3HaBaHKe ¥ U3yYCHHE CBOWCTB KHCIOPOa, HAOIOJCHNE B3aUMOICHCTBUS BE
BO3HUKHOBEHHMSI U TIPEKpAIICHUs TOpEHUs (ToXxapa), 03HaKOMJIEHHEe ¢ oOpa3iaMu o
MOJTydeHHEe, COOMpaHue, paclio3HABAaHHE W HM3YYCHHE CBOWCTB BOAOPOJAA (TOPCHHL
okcusiom Menu(Il) (Bo3MOKHO MCIOJIB30BaHUE BHIEOMATEPHAIIOB), HAOII0IeHHE 00
MOJIb, HCCJICJIOBAHUE OCOOCHHOCTEW pPACTBOPEHMsSI BEHISCTB C PA3IMYHON pa
pacTBOpPOB C OIpPENeIEHHOW MAacCOBOHM JI0JIeH pPacTBOPEHHOTO BEIECTBA, B3aHM
(HaTpueM U KanbleM) (BO3MOXHO UCIIOJIb30BaHUE BHICOMATEPUAIIOB), OTIPE/ICIICHI
C TIOMOIIBI0 MHIMKATOPOB, UCCIIEIOBAaHHE 00Opa3I[0B HEOPraHWUYECKHX BEIIECTB Pa
U3MEHCHHS OKPACKU MHIUKATOPOB B PAaCTBOPaxX KHUCJIOT W LIEJIOYEH, U3ydeHHE B3a
pacTBOPOM CEPHOM KHCIOTBHI, KHCJIOT C METaUIAMH, pEaKIUil HeWTpaau3alu
OCHOBAHMH, BRITECHEHHUE OJIHOTO METajlia APYrMM M3 PACTBOPA COJIH, PEIICHHE IKC.

«Baxxkneinine Kiaccel HCOPraHU4CCKUX COGHHHGHHﬁ))

[Iepuonnueckuii 3akoH u Ilepuoanueckas cucreMa xuMudeckux anemeHTos .M. M

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC peaknuu




3.1

[TepBbie MOMBITKH KJIACCU(UKAIIMA XUMUYECKHUX JIeMEHTOB. [IoHATHE O rpynmax cX
1IEJI0YHO3EMEIIbHBIE METAJLJIbI, TAJIOT€HbI, HHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOPbIE O

TUJIPOKCHIbI

3.2

[Tepnoanueckuit 3akoH. Ilepuoanueckas cucrema xumudeckux ieMeHToB .M. Me
mmHHONIepuotHas (opmbl [leproandeckoll CUCTEMBI XUMHUYECKHX JJIEMEHTOB

!

rpynnsl. @U3nyecknuii CMbICI OPAIKOBOIO HOMEpa, HOMEPOB IIEPHO1A U TPYIIIHI ]

3.3

Crpoenue aromoB. CoctaB aTOMHBIX siziep. M3oTomnbl. DnekTpoHbl. CTpOEHHUE AIIEKTPH
20 xumuueckux 3emeHToB [lepronnueckoit cucremsl .M. MenaeneeBa. Xapakre

no ero noJioxenuto B [leproanueckont cucreme J1.1. Menneneesa

3.4

3aKOHOMEPHOCTH U3MEHEHUS paJlyca aTOMOB XUMHUYECKHUX IEMEHTOB, METaNTnYeC
1o Tpynmam U nepuojaam. 3Hadenue Ilepumoandeckoro 3akoHa u [lepuoauyeckoii ¢

JUISl pa3BUTHS HAyKHU U nipakTuku. J[.1. MenneneeB — y4€HbI U IpakIaHUH

3.5

Xumuyeckasi cBs3b. KoBaneHTHast (moJsispHasi M HEMOJISIpHAs) CBSI3b. JIEKTPC

3JIEMEHTOB. MloHHAs CBS3b

3.6

CreneHb okucicHHA. OKHCIHTEIFHOBOCCTAHOBHUTEIBHEIC pCaKIuu. HpOI_ICCCBI

OKHCIIUTEIIN ¥ BOCCTAHOBHUTEIIH

3.7

XHUMHUYECKUN SKCIICPUMCHT:. U3Y4YCHUC O6p33].IOB BCIICCTB MCTAJIJIOB U HEMCTAJLJIO
IIUHKa C pacTBOpaMH KHUCJIOT U menoqeﬁ, IMPOBECACHUC OIIBITOB, HWIIIOCTPUPYK

BOCCTAHOBHTCIIbHBIX peaKHI/Iﬁ (FOpeHI/IC, pCaKknuun pa3ioxCHUs, COG,Z[I/IHGHI/ISI)




9 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

BemectBo u xumnueckas peakuus. [loBropenune

1.1

[Iepnognueckuit 3akoH. Ilepuonnueckas cucrema XUMHYECKUX 21eMeHTOB JI.U. |
3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XMMMUYECKUX 3JIEMEHTOB IMEPBBIX TPEX T

COEJIMHEHUI B COOTBETCTBUU C MOJIOKEHUEM 3JIeMEHTOB B [lepronnueckoit cucreme

1.2

Crpoenue BemecTBa: BUIbl XUMUYECKON CBSI3H. THIIBI KPUCTAINIMYECKUX PEIIETOK,
OT TUIA KPUCTAITMYECKON perE€TKN U BUJa XuMudeckoi cBsizu. Knaccudukanus u
BEIECTB (MEXAyHApOAHAs M TpUBUAIbHASA). XUMUYECKHUE CBOMCTBA BEIIECTB, OTHC

HCOPraHn4CCKUuXx CoeJIHHeHHﬁ, TCHETHUYCCKAs CBA3b HCOPTraHNYCCKUX BCIIECCTB

1.3

Knaccudukanus XuMHUYeCKUX peakuuil Mo pa3auyHbIM MpU3HAKaM (IO YUCIY U CC
BEIIECTB, MO TeTIOBOMY 3G (EKTy, IO U3MEHEHHIO CTETIEHEH OKUCIECHUS! XUMHYECK
[0 Y4YacTHIO KaTalu3aropa). DK30- M HHAOTEPMUYECKUE PEAKIUU, TEPMOXUMH

CKOpOCTHU XUMHUYECKOH pc€aKuuu

1.4

ITousatue 00 O6paTI/IMBIX u HeO6paTI/IMbIX XUMHNYCCKUX PECAKIHUAX. ITonsTHe 0 romMore
IloHsiTHE O XMMHUUYECKOM paBHOBECHUM. (DaKTOpBI, BJIMAIONIUC HAa CKOPOCTb XUMF

XUMHYECKOT'O paBHOBCCHUA

1.5

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC PpCaKIuu, BHCKTpOHHBIﬁ 0ajaHC OKHCIIMTENLE
CocraBnenue ypaBHCHI/Iﬁ OKHCIIUTCIIPHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ C HCIIOJIB:

OaslaHCca




1.6

Teopust 3MEKTPONUTUYECKON AUCCOLMALMU. JIEKTPOJIUTHI U HEIJIEKTPOIIMTHI.

JMCCOLMAIlMU BEIIECTB C Pa3jIMYHBIMU BUJAMHU XUMHUYECKOH cBsizu. CreneHb au
NEKTPONIUTHI. Peakuinu noHHOro oOMeHa. Y cioBUs IPOTEKaHUs PEAKIIMI HOHHOTO (
MOHHbIE YpaBHEHHU peakiuil. CBOWCTBA KUCIOT, OCHOBAaHUM U COJIEN B CBETE MPEACT

nucconnanuu. KauectBeHHble peakunu Ha MOHBL. [ToHSATHE O THApPOIU3E COoJIei

1.7

XHWMHUYECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKHUX PEIE
METaJUIOB U HEMETANIOB (rpaduTa W ajaMasa), CIOKHBIX BEIIECTB (XJIOpUAA HATPY
CKOPOCTH XHMHYECKOM PEAKIUU OT BO3JECHCTBUSI PA3TUYHBIX (PAKTOPOB; HCCIH
pacTBOPOB  BEIIECTB, IpoIlecca JUCCOLNMAINK KHCIOT, INENoYe U couie
BHIEOMATEPHAJIOB); MPOBEJICHUE OIBITOB, WLIIOCTPUPYIOIINX MPU3HAKU TMPOTEKE
(oOpa3zoBaHue ocajka, BblAEJICHHE Ta3a, 00pa30BaHUE BO/JIbI); OMBITOB, UILTIOCTPHUPY
BOCCTaHOBHUTENBHBIX PEAKIUil (TOpeHHe, PEeaKIHy pPa3oKEHUs, COCTUHEHHS); [

BEIICCTB C IOMOIIBbIO KAYCCTBCHHBIX peaKquI Ha WOHBI; pCHICHUC OKCIICPUMCHTAJIBE

Hemerannel u nx COCIMHCHU

2.1

061_[[3}{ XapaKTCPpUCTHUKA I'aJIOT'CHOB. OcoOeHHocTH CTPOCHUA aTOMOB, XapaKTCPHBIC |
(1)I/ISI/ILICCKI/I€ CBOMCTBaA IMPOCTBIX BCUICCTB — I'aJIOT'CHOB. XuMu4deckrue CBOMCTBA Ha Il
C METajlllaMu, HEMCTaJlllaMU, I_HeJ'IO‘IaMI/I). XJ'IOpOBOI[OpO,Z[. Consanas KHCJIOTA, XHN

IIPUMCHCHHC. HeﬁCTBHC XJIOpa U XJIOpOBOAOPOJa HAa OPraHru3M YCJIOBCKaA. Baxxuenm

npupojie




2.2

OO6mass xapaxkrtepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOCHHS ¢
oxucienus. CrpoeHne u (pU3nUecKre CBOMCTBA MMPOCTHIX BEIIECTB — KMCIOPO/a U CEf
KUCIIOpPOJa U cepbl. XUMHUYECKUE cBOMcTBa cepbl. CepoBOAOPO, CTpOCHUE, (U3
Oxcuapl cepbl Kak MPEACTaBUTEIN KHUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3N'
(oOmme kak NOpeacTaBUTENs Kiacca KUCIOT U crnenuduueckue). XUMHUECKHe
MIPOMBIIIJIEHHOTO croco0a moiydeHust cepHoil kuciothl. I[Ipumenenune. Conm c
peakuus Ha cynbdar-uoH. HaxoxieHue ceprl U €€ COeMHEHUI B IPUPOIe. XUMHUUE

Cp€abl COCANMHCHUSAMU CCPbI (KI/ICJ'IOTHI)IG J0XK/U, 3arpsA3HCHUEC BO3yXa U BOOO éMOB:

2.3

OO611as xapakTepucTHKa 31eMeHTOB V A-rpymibl. OcCOOEHHOCTH CTPOEHUS AaTOMOB, X
A30T, pacpocTpaHeHHE B IpUpojie, GU3NIECKHEe U XUMUUYECKHe CBOKcTBA. Kpyros
ero ¢pu3nyYecKue U XMMUYeCKUe CBONCTBA, MMoJydyeHue 1 npuMenenre. Cojim aMMOHM
CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiusl Ha MOHbI aMMOHUS. A30THasl KUCIIO
XUMHUYECKHEe CBOMCTBA (OOIIME KaK MPEACTaBUTENS Kilacca KUCIOT U crienuduaeck
coliei aMMOHHMSI B KauyeCTBE MHUHEPAJIbHBIX YyA0OpeHui. XHUMHUYECKOe 3arp

COCAMHECHUAMHU a30Ta (KI/ICJ'IOTHBIC J0XKIU, 3arpA3HCHHUE BO34yXa, ITOYBEI U BOJIOEMO!

2.4

®docdop, amrorpornnbie Moaudukanuu Gochopa, GU3MUECKHE U XUMHYECKUE C
dochopHas kucnora, pU3NUECKUE U XUMHUYCCKUE CBOWMCTBA, TOydeHHe. Kcmo

MUHEPATBHBIX YI0OpEeHUN




2.5

Obmas xapaxkrtepuctuka 31eMeHTOB I[VA-rpynnbl. OcoOEHHOCTH CTPOCHHS ¢
OKHCIIEHHsI. YTJEepOJ, aUIOTPOIHBIE MOIU(HKALNHU, PACIPOCTPAHEHHE B TPHUO,
cBoiictBa. Ancopoums. KpyroBopor yriepona B mpupone. OKCHABI yriiepona,

CBOI7[CTB21, [[GﬁCTBI/IG Ha XUBBIC OpPraHU3MBbI, IMMOJIYYCHUC W NPHUMCHCHUC. OKoJIorH!
okcusiom yriepoaa(lV); runoresa rino0aabHOTO NOTEIICHUS KIIMMATa; MAPHUKOBBIN
COJIk, UX (1)I/I3I/I‘-I€CKI/IC U XUMHUYECKUEC CBOI\/'ICTBa, MOJIYYCHHUEC U IIPUMCHCHHC. Kauex

noHEIL. Mcnonn3oBanne Kap60HaTOB B 6I>ITy, MCIUIUHE, TPOMBIIIIJICHHOCTU U CCJILCK

2.6

HepBOHaLIaJ'IBHBIe MOHATHS 00 OpraHN4YeCKuX BCHICCTBAX KaK O COCIUWHCHUAX Y
AllCTUIICH, 3TAaHOJI, INIMUOCPUH, YKCYCHAas KI/ICJ'IOTa). Hx cocTaB m XMMHYECKOE CTpoO
BAXXHBIX BCHICCTBAX: XHpPaAX, 6em<ax, YrJI€eBOJax — M HMX POJIM B KHU3HHU YCIIO

OpPraHNu4Y€CKUX U HCOPTaHNUICCKUX CO@,ZIHH@HI/II?I

2.7

Kpemnnuii, ero ¢puszndeckue U XMMHYECKHE CBOMCTBA, MOJIydeHHE U MpuMeHeHue. C
O6mme npeacraineHus: 00 okcuae kpemHuUsA(IV) u kpemHueBoit kucnore. CHITHK:
MEIUIIMHE, TMPOMBIIIJICHHOCTH. BaxkHeilline CTpoOUTeNbHbIE MaTepHalbl: Kepar

)Kene300eToH. HpO6J'ICMI)I 0€e30MacHOro MCII0JIb30BaHUs CTPOUTCIIbHBIX MaTCpUAJIOB




2.8

XUMHUYECKUH 3KCTIEPUMEHT: U3y4eHHE 00pa3L0B HEOPraHUYECKHUX BEIIECTB, CBOICT!
KAa4eCTBEHHBIX PEAKUMH Ha XJIOPUA-UOHBI W HAOIIOJCHHE NPU3HAKOB HX IPO
¢bu3nvecKkre 1 XMMUYECKUE CBOICTBA TAJIOTEHOB M MX COEIMHEHHUN (BO3MOYKHO HCT
03HAKOMJIEHHE C OOpas3laMH XJIOPHIOB (TaJOTEHH]IOB); O3HAKOMJIEHHE C 00pa3l
(BO3MOXHO HCIOJIb30BAaHUE BHUJICOMATEPHAIIOB); HAOIIOJIEHHUE Mpolecca OO0y
KOHIICHTPUPOBAHHOHN CEPHOU KUCIIOTHI; H3YICHHE XUMUIECKUX CBOMCTB pa30aBIICHH
Ka4eCTBEHHOW peakluu Ha Cynb(aT-uoH U HAOIIOACHNE MPU3HAKaA €€ TPOTCKAHUS
CBOMCTBaMH a30Ta, pocdopa U UX COCTUHEHHN (BO3MOXKHO UCIOJIH30BAHNE BHICOM
u GochopHBIX yHOOpEeHHI; TOoTydeHHe, coOupaHue, pacro3HaBaHUE W U3YUCHHE
KaueCTBEHHBIX pEaKIMii Ha HOH aMMOHUS U GochaT-uOH U U3ydeHUE MPU3HAKOB I
KOHIICHTPHPOBAHHOW a30THOW KUCIIOTHI C MEIbIO (BO3MOIKHO HCITOJIE30BAHHE BH/IEO!
KPUCTAJUTMYECKUX PEIETOK anmasa, rpadura, QymiepeHa; 03HaKOMIICHHE C MPOIIE
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOra3a; MoJydeHue, coOupe
CBOMCTB YIJIEKHCIIOTO Tra3a; MpOBEIEHUE KAaYeCTBEHHBIX peakluii Ha KapOoHaT-
MPU3HAKOB WX TMPOTEKAHMS, O3HAKOMJICHHE C MPOAYKLUHUEH CHIMKATHOU

OKCIICPUMCHTAJIBHBIX 3aJa4 I10 TEME «Baxaelne HeMeTamIbl 1 uX COCAUHECHUA»

Mertanisl 41 UX COSIMHEHUS

3.1

0611135{ XapPaKTCPHUCTUKA XHUMHUUYCCKUX JJICMCHTOB — MCTAJIJIOB Ha OCHOBAHHWH HX
CHUCTEMC XUMHNYCCKHUX JJICMCHTOB I[I/I MenpeneeBa u CTPOCHUA aTOMOB. CTpOGHI/Ie I

U MCTAJUIMYCCKAaA KPpUCTAJUINYCCKAA peméTKa. 3HeKTpOXI/IMI/I‘leCKHﬁ pAA HAITPAKCHI

3.2

du3znyeckue U XMMHUYECKHE CBOMCTBA METaJIOB. O6H_[I/Ie CITOCOOBI MOJIYUYCHUS WV
MCTAJIJIOB, OCHOBHEIC CIIOCOOBI 3alIUTBI UX OT KOPPO3UH. CnnaBsl (CTaJ'IL, YYyI'yH

INPpHUMCHCHUC B GBITy " IPOMBIIIJICHHOCTU




3.3

[[{enounble MeTAIIIBL: MOJIOKEHKE B [leproInuecKoil CuCTEME XUMUYECKUX DJIEMEH
HX aTOMOB; HaX0XJICHHE B npupoie. Pu3nueckre 1 XuMUUYECKUE CBOMCTBA (HA MTPUN

TUAPOKCHUBI HATPHUA U KaJIUA. HpI/IMCHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COGIII/IHCHI/Iﬁ

3.4

[I{eno4yHO3EMENBHBIE METAIIBI MArHUM M KAJIBLIMI: TI0JI0KEeHUE B 1leproauyeckoi «
.. MenneneeBa; CTpOEHUE UX aTOMOB; HaxoxkaeHue B npupoje. duznueckue u

Kanpus. BaxHelne coequHeHnst Kanblus (OKCHI, THAPOKCU, cosn). XKECTKOCTh

3.5

AmoMuHMiL: nonoxkenue B Ilepnoanueckoil cucreme XuUMHUYECKUX snemeHToB [[.1
HaxoxJeHue B mpupone. Pusznueckue M XUMHUYECKHE CBOWCTBA ATIOMHMHHUS. AN

TUAPOKCU]IA ATTFOMUHUS

3.6

Kene3o: nonoxenue B Ilepuogmyeckoit cucrteMe XuMUYeCcKux siaeMmeHToB [[.U.
HaxoXJeHue B npupojae. Ou3nyeckue 1 XMuMHUYECKUE CBOMCTBA keme3a. OKCUIbI, T

xene3a(lll), ux cocras, cBOWCTBA U MTOJTyICHHE

3.7

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJICHHME C O0pa3laMi METAJUIOB M CIUIABOB,
U3yYCHHE PE3YJIbTaTOB KOPPO3HM METAUIOB (BO3MOXKHO KCIIOJIb30BAHHE BH]
B3aUMOJICHCTBHS OKCHUJIAa KAJIBIHSI M HATPUS C BOJOH (BO3MOKHO HCIIOJIb30BAHHE BY
CBOMCTB KECTKON BOJIBI; TpoOIIEcca TOPEHUs XKelie3a B KUCIOpoie (BO3MOXKHO HCT
NPU3HAKOB TPOTEKAHUS KAYSCTBEHHBIX PEaKIMii Ha WOHBI (MarHus, KajbllHs, a
xenesa(Ill), menu(Il); HabmroeHNE M OTTMCAHUE ITPOIIECCOB OKPAIIMBAHUS IIJIAMEHU
(BO3MOXKHO HCIOJIB30BAaHUE BHICOMATEPHAIIOB); HMCCIEIOBaHUE aM(OTEPHBIX CBO

TUAPOKCHU A HUHKA; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMEC «Baxneime Me

XUMHs U OKpy’Karolas cpeja




HoBeie maTepuansl 1 TexHosnoruu. BemecTsa U Marepualibl B MOBCEIHEBHOW KU3H

4.1 Bbe3omacHoe ucnonp30BaHUe BEIIECTB U XUMHUYECKUX peakiuii B ObITy. [lepBas mowm
OTPaBIICHHSIX
OCHOBBI 3KOJIOTHYECKOW TPAMOTHOCTH. XHMHYECKOE 3arpsi3HEHHE OKpPYKAIOIICH

4.2 pPEIICHHH 3KOJOTHYecKuX mpodieM. [IpupoaHble UCTOYHUKU YIIICBOJOPOIOB (Y
MPOIYKTHI KX TIepepabOTKH, UX POJIb B OBITY M MPOMBIITUICHHOCTH

4.3 XVUMHUYECKUH IKCTICPUMEHT: U3ydeHHE 00pa3IoB MaTepHaIoB (CTEKIIO, CTUIABBI MET?




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Konx nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3y/bTaTaM 0a30BOI0
o0pa3oBaTe/IbHOI IPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHMs HA (

[IpencraBnenue:

1.1

0 TI03HaBAaEMOCTHU SIBJIEHUN MPHUPOJIbI, MOHUMAaHWE OOBEKTUBHON 3Ha
HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, KOMIIOHEHTA 00IIe
JeITEIbHOCTH 4YEJOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBA; MOHY

APYTrux €CTECTBECHHBIX HAYK

1.2

0 HAY4YHBIX METOAAax IIO3HAHHA, B TOM YHUCJIEC SKCIICPUMCHTAJIBHBIX
HCCIICA0BaHHA BCIICCTB W HU3YUCHUA XUMHYCCKUX peaKHHﬁ; YMCHHUEC

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax npodeccuoHaNbHON AeSITENFHOCTH, CBA3aHHBIX C XUMUEH U CO
OCHOBAHHBIMH Ha JOCTIKEHUAX XMMUYECKOH HAyKH, UYTO TO3BOJUT Of
XUMHIO Kak cepy cBoeit Oyaymieil npodecCHoHaIbHON NesITeNbHOCTH 1

XHMMHHU KaK HpO(bI/IJ'IBHOFO npeamMeTa Ipu 1nepexoae Ha YpOBCHb CPpCAHCT

Bnagenue cucreMoi XMMHYECKHX 3HAHUH W YMCHHUEC IIPUMCHATH CHU

KOTOpasA BKIKOYACT:




2.1

BaO)XKHEHIINE XUMHUYECKUE TIOHSATHSA: XUMHUYECKUH 3JEMEHT, aTOM, MOJI
CJIO’KHOE BEUIECTBO, OAHOPOIHASI M HEOJHOPOHAS CMECh, OTHOCHTEIbH
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASI MAacca, MOJIIPHBIA 00bEM
colib (CpenmHsis), XUMHYECKas peaKius, PEaKIUH COCIUHEHHS, pear
3aMEIIeHUs, peakluu OOMeHa, TeIuIoBOW 3(pQeKT peakuuu, 3K30- U
pacTBOp, MaccoBasi JOJIi XHUMHYECKOTO JJIEMEHTa B COCAWHEHUH, M?
KOHIICHTpallUs BEUIECTBA B PACTBOPE, SIAPO aTOMa, AJIEKTPOHHBIA CIIO]
pamuyc aroMa, BAJICHTHOCTb, CTENEHb OKHCIICHHS, XUMHUYECKas CBS3
TOJISIpHAsT M HETOJISIPHAsl KOBAJICHTHASI CBSI3b, HOHHAS CBS3b, METAJUINYC
peméTka (aToMHasl, MOHHAs, METAJUIMYECKas, MOJIEKYJISIpHas), UOH, K
HEDJICKTPOJIUT, DJICKTPOIUTHYECKAsl JUCCOIMAIMS, PEaKIUd HOHHO
BOCCTAaHOBHTEIIFHBIE PEAKIMH, OKHCIHUTENlb W BOCCTAHOBHTEINb, OKF
AIIEKTPOJTN3, XUMHYECKOE PaBHOBECHE, 0OpaTUMbIe H HEOOpaTUMbIE pea

peakiuu, karanuzarop, [1JIK, koppo3us MeTamioB, CIIaBbl

2.2

OCHOBOIIOJIaratomue 3aKOHBbI XHWMHH: 3aKOH COXpaHCHHSA MAacCChl, I

MeHz[eneeBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po

2.3

TECOPHUH XUMHHU: AaTOMHO-MOJIEKYJIIpHAA TEOPUS, TCOPHU DJICKTPOJIIUTHIC

Bnagenue ocHoBaMu XHUMHYCSCKOM I'PaMOTHOCTH, BKJTIOYATOIICH

3.1

YMEHHUE TPABUIBHO MCIOJIh30BAaTh U3yYCHHBIC BEIICCTBA M MaTEPUAIIBI
ynoOpeHusi, MEeTaIbl M CIUIaBbI, TPOAYKTHI MepepaboTKU MPUPOTHBIX
(yrns, mpupogHOTro rasza, HeTH) B OBITY, CEIbCKOM XO3SIMCTBE, HA -
3HAUEHUs KUPOB, OCIKOB, YIJIEBOJIOB I OpraHM3Ma YelIOBEKa; YMEH!

BCIICCTB U XUMHUYCCKUX ITPOUECCOB Ha OPraHU3M YCJIOBCKA U OKPYKAIOL




3.2

YMCHHUEC UHTCIPUPOBATD XUMHWYCCKUEC 3HAHUA CO SHAHUAMU APYTUX yqe6

HaJIM4UC OIIbITa paGOTBI C Pa3jiIMYHbIMU UCTOYHHUKAMU I/IH(bOpMaI_[I/II/I IIC

3.3
MOMYJISIpHAS JIATEPATypa, CIOBAPH, CIIPABOYHUKH, HHTCPHET-PECYPCHI)
34 YMEHHE OOBCKTHBHO OIICHMBATh MH(OPMAIMIO O BEIIECTBAX, UX IIpEl
NPUMECHCHUH U YMEHUE HCIIOJIh30BaTh €€ IS PEeIIeHUs] yI4eOHO-IT03HAaBA
Bragenne ocHOBaMU TIOHATHHHOTO ammapaTa ¥ CHUMBOJHYECKOTO SI3bl
4 GopMynT HEOpPraHWYECKHX BEIICCTB, YPAaBHCHUU XHUMHYCCKHX pPEaKIl
HoMmeHknatypsl (IUPAC u TpuBnanbHo)
YMeHue OOBSACHATH CBS3b TIOJIOKECHUS dJeMeHTa B I[lepmoamdeck
. XapaKTePUCTHKAMHU CTPOCHHSI aTOMOB XHMMHYCCKHUX 3JIEMEHTOB (COCTaB
JJICKTPOHOB), paclpeieiicHUeM 3JIEKTPOHOB IO JSHEPTreTHYCCKHM YPC
MEePHOJIOB, KAJIUS U KAJIBITHS
[IpencraBienne 0 MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKU?
6 AIEKTPOOTPUIIATEILHOCTh), MPOCTHIX M CJIOXKHBIX BEIIECTB OT
[Tepuoanueckoil cucteme (B MaJIbIX MEpUOJaX W TIABHBIX MOATPYIITIaX
aTroMa
7 YMeHue KinaccupuIupoBaTh:
7.1 XUMHAYECKUE DIIEMEHTEI
7.2 HEOPraHWYECKHUE BEIIeCTBA
7.3 XUMUYECKUE PEaKIIUU
8 YMeHHe onpeaesTh:
8.1 BaJICHTHOCTh M CTETIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsijl HOH
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COCTNHEF
8.3 XapakTep cpeiibl B BOAHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHU)
8.4 OKHCIIUTENIb U BOCCTAHOBUTEID




YMeHue xapakrepu3oBaTh (PU3NUECKUE M XUMHUECKHE CBOMCTBA!

IPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOJOPO, TpaduT, anmMas, KpeMHH

9.1
HATPUH, KU, MarHUM, KaJIbLIWA, aTFOMUHHM, KEJIE30)
CJIOXKHBIX BEIIECTB, B TOM YHCJIE HX BOJHBIX PACTBOPOB (BOJIa, AMMHAK, 3
9.2 oKkcuabl U ruapokcusl MetamuioB [-I1A rpynmn, amomunus, menu (II), uu
yraepoaa (Il u 1V), kpemuus (IV), azora u gochopa (III u V), cepsr (I
a3o0TucTas, a3oTHas, GpochopHasi, yrojibHas, KpEMHHEBAsE KUCIOTA U UX (
MIPOTHO3UPOBATh M XapaKTEPH30BATh CBOKWCTBA BEIIECTB B 3aBHCHMOCT]
9.3 MPUMEHCHHUE BEIIECTB B 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXHOC
MIPEBPAIEHUH B PA3INIHBIX YCIOBUIX
10 YMeHue coCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPaBHEHUS PEAKIIHMA, B T
10.1 peakmuii HOHHOTO 0OMeHa
10.2 OKHCITUTEITLHO-BOCCTAHOBHUTEIIbHBIX PEAKITHI
10.3 WJUTFOCTPUPYIOIIUX XUMHUUYECKHE CBOMCTBA M3YUYCHHBIX KJIACCOB (TPYIIIT)
10.4 MOJATBEPKTIAIOIINX TeHETUYECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHHe BBIUUCIIATH (IIPOBOAUTH Pacu&Thl):
111 OTHOCHUTEIIbHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, Ma
JJIEMEHTa B COCIMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHUSIM XUMUYECKUX PEAKIUil M HAXOJUTh KOJIMYECTBO BEIECT!
WM TIPOJIYKTOB PEAKIIUU
12 Brnagenue (3HaHUE OCHOB):




OCHOBHBIMH ~ METOJIaMH  HAY4YHOTO TO3HaHUS  (HaOioJeHue,

12.1 MOJIETUPOBAaHUE) NPHU HU3YyYEHUM BELIECTB U XUMHUYECKHX SIBJICHMIA
poOJIeMy U MPEUIOKUTH ITYTH €€ peIIeHus

192 0e30macHOi pPabOTBl C XHUMHYECKHMH BEIIECTBAMHU, XHMHUYECKOH
000pyTI0BaHHEM
npaBujaMu 0€30IMacCHOTO OOpaIleHHs] C BEIIECTBAMH, HCIOJIb3YEMBbIN

193 NpaBUJaMH TIOBEJICHHS B IEIAX COEPEKEHHUS 3I0pPOBBS H OKPYK
NOHMMaHKWe Bpena (OMAacHOCTH) BO3JCHCTBUS HA JKHUBBIE OPraHU3M
croco0OB YMEHBIICHHS U TIPEAOTBPAIICHHUS HX BPEIHOTO BO3ICHCTBHS

13 Hanmnume mnpakTHUeCKMX HABBIKOB TUIAHUPOBAHUS W OCYIIECTBIICHU

IKCTIEPUMEHTOB:

131 U3y4eHHUE U OnucaHue GU3NYECKUX CBOMCTB BEIIECTB; 03HAKOMJICHHUE C (]
SBJIGHUSIMU; OTIBITHI, WITIOCTPUPYIOLIME TPU3HAKU MPOTEKAHUS XUMUYE

13.2 W3y4eHHUE CIIOCOOOB pa3/IeIeHHs CMecei

13.3 MOJIyYEHUE KHUCIOPOJa M M3YYEHHE €ro CBOICTB; MOJIY4EHHE BOJIOPO)
MOJIy4YEHUE YTIIEKUCIIOTo ra3a U U3y4eHHe ero CBOWCTB; MOJIyYeHUE aMM

13.4 MPUTOTOBJICHHE PACTBOPOB C OMPEACIEHHON MacCOBOM JI0JIel pacTBOPE!

o MPUMEHEHHE UHAUKATOPOB (JIakMyca, MeTUJIOpaHXa U ¢eHopTanenHa)

CpCAbl B paCTBOPAX KUCIOT U HIeI04eH




HCCIICIOBAaHNE M OIIMCAHHE CBOMCTB HCOPraHn4eCKux BCHICCTB pa3s

B3aNMOJCHCTBHS KHCJIOT C MCTAJUIaMH, OKCHUIaAMHU MCTAJUIOB, PACTBOf

13.6
OCHOBAHUSIMHU, COJISIMU; IIOJIyYEHUE HEPACTBOPUMBIX OCHOBAHHUI; BBITECH!
U3 pacTBOpa COJIM; UCCIIEI0BaHUE aM(POTEPHBIX CBOMCTB T'MPOKCUIOB a
pelIeHne SKCIepUMEHTAIbHBIX 3a/1a4 110 TeMaM: «OCHOBHbIE KJIacChl He

13.7 «INEeKTPOIUTHYECKAS JUCCOIHAIUsD»; «BaxHeh e HeMeTauTbl U UX
METaJIJIbl ¥ UX COEUHEHUS
XMUMHYECKHE IKCIIEPUMEHTHI, WILTIOCTPUPYIOLIUE MPU3HAKU MPOTEKAHU

138 KauyeCTBEHHbIE PEAKI[MN Ha MPUCYTCTBYIOUINE B BOJHBIX PACTBOPAX HOH]
, cynbdar-, docdar-, kapOoOHAT-, CHIMKAT-aHUOHBI, THIPOKCH/I-UOHBI,
KaJblusl, aIIOMHUHUS, Kenesa (2+) u xxenesa (3+), menu (2+), nuHKa

14 Ymenue:

141 MPEJCTaBISITh PE3yAbTaThl SKCIEPUMEHTa B (JOpME BBHIBOJOB, JI0Ka3aTe
BBISIBJISITH SMIIMPUUECKHE 3aKOHOMEPHOCTH

14.2 yCTaHABIUBATh CBSA3M MEXKIY pealbHO HaONIOIaeMbIMH XUMHUYECKHUMY

IMPOUCXOOAIIMMHA B MaKpPO- 1 MUKPOMUPE, OOBACHATH IIPUYNUHBI MHOT'OO!




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

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTIOHATUS
1.1 YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
1.2 ATOMBI ¥ MOJIEKYJTBI. XUMHUYECKHE dJIeMEeHThI. CUMBOJIBI XUMUUYECKHUX AJIEMEHTOB. [Ipo
1.3 Xumunueckas popmyina. BaneHTHOCTh aTOMOB XUMHUYECKUX 371€eMEHTOB. CTETIEHb OKUCIT
14 3aK0H IMOCTOSTHCTBA cocTaBa BemecTB. OTHOCHUTEIbHAS aToMHas Macca. OTHOCHTEIILHAS
JIOJIST XUMHUYECKOTO DJIEMEHTA B COEIUHEHNH
L5 KomuuectBo BemectBa. Monb. Mossipaas macca. Mossipabiii 006€M Ta30B. B3zaumocs
CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 duU3NYECKUE U XUMHUYECKUE SBICHUA. XUMHUYECKasl peakuuss U €€ MPU3HAKHU. 3aKO
XUMHUYECKUE YPABHEHUS
2 [Tepuonnueckuii 3akoH u [lepuoandeckas cuctemMa XuMudeckux snemenToB .M. Menn
21 [Tepuonnueckuii 3akoH. Ilepronuueckas cucrema xuMuueckux siaeMeHToB .M. Me
DU3NYECKUH CMBICIT TOPSAKOBOrO HOMEPa, HOMEPOB MEPUOa U TPYIIIbI JIEMEHTA
. Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTonbl. DiekTpoHbl. CTpOEHUE IIEKTPOHE
XUMHUUYECKHUX AieMeHTOB [lepuoanyeckoii cuctemsl JI.1. Menneneea
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XUMHUYECKHUX DJIEMEHTOB IEPBBIX TPEX IMeEpH
2.3 aTOMOB, 2JIEKTPOOTPUIATEILHOCTH, METAJUIMYECKUX M HEMETAIIIMYECKUX CBOMCTB) U U
MOJIOKEHUEM AJIeMEHTOB B llepronueckoii cucteme u CTPOCHUEM UX aTOMOB
3 Crpoenue BelecTa




Xumnueckas cBs3b. KoBanentHas (moJisipHasi ¥ HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPULIATES

3.1
Honnas cBsa3b. MeTammyeckast CBS3b

3.9 Tumnel KpUCTAIUTMYECKUX PEIMIETOK (aTOMHAasl, MOHHAs, METaJUIMYecKas), 3aBUCHUMOC
KPUCTAJUIMYECKOW PEIIETKH U BUJIa XMMUYECKOM CBS3U

4 Baxneiimue npeacTaBuTeIM HEOPraHMIECKUX BeliecTB. HemeTamibl 1 X coeIMHEHUSL.

Knaccudukanus 1 HOMEHKIaTypa HEOPTraHUYECKUX COCIMHEHUM: OKCHIOB (COJIe00pas

4.1 amdorepHbie) u  HecoJieoOpasyromue, OCHOBaHMM  (MEMOYM W HEPACTBO]
(KucnopoacoaepKamiie u 0eCKUCIOPOAHbIE, OJJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH]

42 dusznvecKkue M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB: BOJOPOJA, X
dbocdopa, yraepona, KpeMHH

43 ®u3nyeckue M XMMHUYECKHE CBOMCTBA IPOCTBIX BEIIECTB-METAJIOB: JIMTHS, HATPI
ATIOMUHUS, JKeJie3a. DJICKTPOXUMUYECKHUM psifi HAIPSAKEHU METaJllIOB

4.4 DuU3MYECKUE U XMMUYECKUE CBOMCTBA BOJIOPOIHBIX COCTUHEHUN HEMETAILIOB: XJIOPOBO,

AE dusznyeckue U XUMHYECKHE CBOMCTBa OKCHIIOB HemeTayuioB: cepbl (IV, VI), azor
yraepona(ll, IV), kpemuusa(IV). Ilonydenne okcu10B HEMETAIOB

4.6 Xumudeckre cBoicTBa Okcua0B: MeTaiioB IA—IIIA rpymm, ruaka, meau(1l) u sxemesa(1l, 111

A7 XUMUYECKUE CBOWCTBA OCHOBaHMM U aM(POTEPHBIX TUAPOKCUIIOB (HA IPHUMEPE TUIPOKCY
[Tonmyuenue ocHOBaHUN U aMPOTEPHBIX THAPOKCHIOB
OO1u1re XuMUYECKHe CBOMCTBA KUCIIOT: XJIOPOBOIOPOIHON, CEPOBOIOPOTHON, CEPHUCTO

4.8 KPEMHUEBOU, yronbHONH. OcoOble XUMUYECKHE CBOWCTBAa KOHIIEHTPUPOBAHHON CEPHOI]
KHUCIIOT

4.9 OO61ue xuMHUYecKue cBoicTBa cpennHux coneil. [lonyuenue coneit




4.10

[Monyuenue, cobupanue, pacrno3HaBaHKe BOJIOPOAA, KUCIOPOIa, aMMHAKA, YIIIEKUCIOTC

4.11 [Tomy4yenne amMmmuaka, CEpHON M a30THOM KUCIIOT B IPOMBINIIIEHHOCTH. O0IIne crnocoos
4.12 ['enernueckas cBsA3b MEXIY KJlaCCaMH HEOPTaHUYECKUX COETUHEHUM
) XHWMHYECKUE PEAKIUU
51 Knaccudukanus XMMUYECKMX peaklui MO Pa3IMYHbIM MPH3HAKaM: 10 YHUCIY M COC
BEILECTB, 110 TEIIOBOMY 3(PPEKTy, 0 U3MEHEHHIO CTENEHEN OKUCIECHUS XUMUYECKUX 3]
5 TermoBoil 3d¢dexkT XUuMHYECKON peakluu, TEPMOXUMHYECKHE YypaBHEHHS. OK30-
TepMmoxuMuyeckue ypaBHEHHs
5 3 OKHCANTENTEHOBOCCTAHOBUTENBHBIE peakiun. OKUCIUTENN U BoccTaHoBUTENH. [Iponecc
DNIeKTPOHHBIN OajlaHC OKUCIUTEILHOBOCCTAHOBUTEILHON PEaKIIUu
54 Teopust >EKTPOJUTHYECKON Iucconanui. KaTuoHbl, aHMOHBI. DJEKTPOJIUTHI U HEOJI
NEKTPONUTHL. CTENEHb JUCCONMAUU
55 Peakiun nonHoro oOMeHa. YclIOBHA NPOTEKAaHHsl peakUuii MOHHOTO OOMEHa, IIOJ
YPaBHEHUS PEAKLMM
6 XuMHs U OKpyKarolas cpeja
6.1 BemecTBa 1 Marepuaiibsl B IOBCEIHEBHOM XKU3HU Yel0BeKa. be3onacHoe ucnonb3oBaHue
B J1aboparopuu U ObITy. [lepBast moMoIIb IPU XUMUYECKUX 05KOTaX U OTPaBICHUSIX
XUMHUECKOe 3arpsi3HEHHE OKpyKarolled cpelbl (KUCIOTHBIE JOKIH, 3arps3HEHue
6.2 criocoObl ero mpenotBpaieHus [IpenenpHas pomycTuMas KOHIEHTpauus BemiecTB (]

9KOJIOTHYECKUX MPpooIieM. Y cusieHre MapHUKOBOro A deKTa, pa3pylieHrne 030HOBOTO C.




[Ipumenenue cepsl, a3ora, Gocdopa, yriepona, KpeMHUS U UX COCTUHEHUN B OBITY,

6.3 CelbCKOM Xxo3dicTBe. lIpuMeHeHue MeTamioB U CIUIaBOB (CTallb, YYr'yH, IOpal
POMBIIIJICHHOCTH UX coequHeHui. [IoHsTHEe 0 KOPPO3UU METAIIIOB, OCHOBHEIE CIIOCO0

6.4 [IpupoaHbIe HICTOYHHUKH YTIECBOAOPOIOB (YroJib, IPUPOIHBINA T'a3, HEPTH), IPOTYKTHI UX
B OBITY U IPOMBIIIJICHHOCTH
[epBoHayanbHBIE TIOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COEAMHEHHSAX Yriiepona

6.5 9TAHOJI, TJIMIEPUH, YKCYCHast KHcIoTa). [loHATHE 0 OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
POJH B )KHU3HU YETOBEKa

7 Pacuérnr:

7.1 o GpopmMynaM XUMUYECKHX COETMHEHUIN

7.2 Macchl (MaccoBOM) JI0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMHUYECKUM YPAaBHCHHUSM




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

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






