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HOACHUTEJBbHASA 3AIIMCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTreNbHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpa3oBaHusl,
npeacraBieHabx B ®I'OC OO0, a takxke Ha OocHOBe (emepanbHOU paboueit
MpOrpaMMbl BOCIUTAHMS IIKOJbI W C YYETOM KOHUEMUIHMH IPENoJaaBaHUs
yueOHOTro npenmMera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepanuu.

[Iporpamma no xumMuu Aa€T MPEACTABICHHUE O IIENAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCIMTAHHUS M Pa3BUTHS OOYYAIOMIUXCSA CPEICTBAMH Y4YEOHOIO
MpeAMeTa,  YCTAaHABIMBAET  O0fA3aTeIbHOE  NPEIAMETHOE  COJAEpIKaHUE,
npeAycMaTpUBaeT pacIpeleeHue €ro Mo KiaccaM U CTPYKTYpPHpPOBAHHUE IIO
pazzienaM M TeMaM MPOrpaMMbl MO XHUMHH, OINPEETSAET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHAYEMYIO
MOCJEAOBATEALHOCTh HU3YYEHUS XUMHUHM C YU4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSA3€H, JIOTUKM Y4eOHOro TMpollecca, BO3PACTHBIX
0COOCHHOCTEH 0OydJarommxcsi, ONpeneiseT BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3ysIbTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTEIbLHOM
MPOTpaMMbl Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHusl, a TaKXe TpeOOBaHUM K
pesyiabTaram OOy4YeHUs XHMHM Ha YpOBHE IieJedl u3ydeHusl mpeameTra |
OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaroIerocs o
OCBOEHUIO yUe€OHOI0 COJIepP KAHUA.

3HaHWE XUMUU CIYKUT OCHOBOM JIsi (POPMHUPOBAHUSI MHPOBO33PECHHUS
00yyJaroIerocs, ero MpeJaCTaBICHU 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTParOT (HOpMUpPYEMBIE XUMUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPTUU U 00 SBOJIOIMU BEIIECTB B MPUPOJIE, O MYTAX PEHICHUS TJIO0ATBHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPTETHUECKOM,
MUIIEBON U KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET pealu3allii  BO3MOXKHOCTEM IS CaMOpPa3BUTHUS U
dbopMHupOBaHUA KYJIBTYphl JIUYHOCTH, €€ oOmeld u (PyHKIUOHATHHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUSI U TBOPUYECKUX CIIOCOOHOCTEM
oOy4Jaronmxcsi, HABBIKOB HX CAMOCTOSITEIbHOW Yy4eOHOH J1eATeNbHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B PO ECCHOHATBHON ACSITENbHOCTH;



3HAKOMHT CO CHelu(UKON HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEIOCTHOTO B3MJIsijla HA €IUHCTBO MPHUPOJLI W  YEJIOBEKa, SIBISETCA
OTBETCTBEHHBIM 3TAaloM B JOPMUPOBAHUU €CTECTBEHHO--HAYYHON rPaMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K TMPUPOJIC, K UEIOBEKYy, BHOCHUT CBOM BKJIajJ B
AKOJIOTUYECKOE 00pa3oBaHre 00ydarouXcsl.

JlanHble HarpaBiieHUs B 00yYeHUM XUMHUH 00eCreunBaroTCs crienuduKoit
colepKaHusi y4yeOHOro TMpeaMeTa, KOTOPbIA SBISETCA TEeAarorudyecku
aJanTUPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKU XMMHU HA ONpPEICIEHHOM dTare
€€ pa3BUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHusi OPUEHTUPOBAH Ha
OCBOCHHE OOYUYaIOIIMMUCS CUCTEMBI MIEPBOHAYATIBHBIX MOHATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XUMHM UM HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUM
OPTraHUYECKON XUMHH.

CrpykTtypa coaepkaHus IporpaMMbl 1o XuMuu c(hOpMUPOBaAHA HA OCHOBE
CHUCTEMHOr0 Mojxonaa K €€ uzyuennro. Cogep:kaHue CKIAIbIBAETCA U3 CUCTEMBI
NOHATUA O XHMMHUYECKOM D3JJIEMEHTE M BEUIECTBE M CHCTEMBbI MOHSATUU O
XxuMuueckoil peakuuu. OO 3T CUCTEMbl CTPYKTYPHO OPraHU30BaHBI IIO
MPUHLUIY TOCTAEA0BATEILHOIO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKHUX
pPEACTaBICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MeHneneeBa kKak OCHOBHOTO 3aKOHa
XUMUH;

— YYEHHS O CTPOSHUU aTOMa U XUMHUYECKOM CBSI3H;

— TPEACTaBIACHUNA 00 DJICKTPOIUTHYCCKOW JTUCCOIMAIIMM BEIICCTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCSI HA OCHOBE HMIIUPUYECKHU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHIS (DYHKIUHU  OOBACHEHUS U
MPOTHO3UPOBAHUSA CBOWCTB, CTPOEHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYUYEHHS U3y4aeMbIX BEIIECTB.

OcBoenne mporpaMMmbl MO XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO
IPEACTABICHUS O XUMUYECKOW COCTABJIAIOIIECH HAyYHOU KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MNpUPOABI, LIEHHOCTHOTO OTHOUIEHWS K HAyYHOMY 3HAHHUIO U
METOJlaM TO3HaHUsl B Hayke. M3yueHHne XMMHM MPOUCXOAUT C MPUBJICUYECHUEM



3HaHUW W3 paHee H3YYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpYy>Kaloluil MHUDPY,
«bunonorus. 5-7 knacce» u «®Pu3uka. 7 Kmace».

[Ipy wu3yyeHUM XUMHHM MPOUCXOAUT (HOPMHPOBAHUE 3HAHUH OCHOB
XUMHUYECKON HayKH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOrO0 W3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yyeOHOrO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbI XMMHUYECKUX
3HaHUW — BaXHEHIIMX (aKTOB, TIOHATUH, 3aKOHOB U TEOPETUYECKHUX
MOJIOKEHUH, TOCTYIHBIX O0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, si3blKa
HayKH, B IPUOOIICHUH K Hay4YHBIM METOJIaM IO3HaHUs MpPU U3YyYEHUH BELIECTB
Y XUMHYECKHX PEeaKiuii, B YOpMUPOBAHUH U PA3BUTHH MTO3HABATEIBHBIX YMEHUHN
U UX NPUMEHEHUU B y4eOHO-TIO3HABATEIIbHOM M y4eOHO-MCCIEI0BATEIbCKON
JESITeIbBHOCTH, OCBOCHUM NIpaBWJI 0€30MacHOro OOpallleHusi ¢ BEIIECTBAMU B
NOBCEHEBHOM KU3HU.

[Ipu u3yyeHnn XUMUM Ha YPOBHE OCHOBHOT'O OOLIET0 00pa30BaHUs BaXKHOE
3Ha4Y€HHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHpPOBAHUE HWHTEJUIEKTyaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY NMPUHATHIO PEIICHHI,
CIIOCOOHO a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HamnpaBJICHHOCTh OOyuY€HUs Ha CHCTEMAaTUYECKOE MpHUOOIICHHE
oOy4Jaronmxcst K caMOCTOSITEIbHOM MO3HABATENbHOU AESATENBHOCTH, HAYYHBIM
MEeTOJlaM MO3HaHUsI, (GOPMUPYIOIIUM MOTUBAIIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMHH;

—  of0ecrieyeHue  yCJIOBHH,  CIOCOOCTBYIOIIMX  IPUOOPETEHHIO
OoOyyarolMMUCSL ~ OMbITa  PA3HOOOpPA3HON  AESITENBbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUs, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMI), HUMEIOLINX
YHUBEPCAIBLHOE 3HAYCHUE JIJIS1 pA3IMYHBIX BUJIOB I€ATEILHOCTH;

— QopmupoBanue o0me (QYHKIIMOHATIBHON M €CTECTBEHHO-HAy4YHOU
IrPaMOTHOCTH, B TOM UYHCJE€ YMEHHH OOBSCHATH U OLICHUBATH SIBJICHUS
OKPYXAIOILIEr0 MUpPa, UCHOJb3Yysl 3HAHUS U OMbIT, MOJTYYEHHBbIC TIPU U3YYECHUU
XUMHH, TPUMEHSATh WX TPU pElIeHHH MpoOJieM B TIOBCETHEBHOW >KU3HH U
TPYZOBOU EATEIILHOCTH;

— (¢opMupoBaHHe y OOy4aroUMXcsd TyMaHUCTUYECKHUX OTHOLICHHH,
NOHUMAaHUsI TEHHOCTH XWMUYECKUX 3HAHWHA JUISI BBIPAOOTKH JKOJOTHYECKH
1[e1eCO00pa3HOro TMOBEJACHHUsI B OBITY U TPYAOBOM JAEATEIBHOCTH B UEISIX
COXPAHEHMS CBOETO 340POBbsS U OKPYKAIOILIEH MPUPOJTHON CPEIbI;

— pa3BUTUE MOTHBALMM K OOYYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEUETOBEUECKUX IEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MTPOQ WISl U HAIIPABIECHHOCTH JIaTbHEHIIIETO
0o0yueHus.

OOGmiee yuca0 YacoB, OTBEAEHHBIX JII WM3YUYCHHS XUMUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHaya/bHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMHUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena u BemecTBa. PU3NYECKHUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE
BenectB. [loHsATHE 0 METOAX MO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMECei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3IeMEHTbl. CHMBOJIBI XHUMUYECKHX
aneMeHTOB. [IpocThIe U CIOKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHOcUTENBHASE MOJIEKYJIIpHAs Macca. MaccoBast 10JIs1 XMMHUYECKOTO 3JI€MEHTA
B COC/IMHECHHH.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca. BzauMocBssb
KOJIMYECTBA, MAcCChl M YHCIA CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacu€rbl Mo
dopMynamM XUMHUYECKUX COEAMHEHUM.

Ou3nyecKkue W XUMHYECKHE SBIICHUS. XHUMHUYECKass peakuuss u eé
OPU3HAKU. 3aKOH COXPAaHEHUS MacChl BELIECTB. XHMHYECKHE YpPaBHEHMS.
Knaccudukanus XuMuyeckux peakuuii (COeIMHEeHUs, Pa3IoKEeHHs, 3aMEICHUS,
oOmeHa).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO C XMMHMUYECKOH MOCY10i, IpaBUjiaMu paObOThI B 1a0OpaTOPUU U
npuémMamu oOpaileHus ¢ 1abopaTOpHbIM 000PYI0BAaHNEM, H3YUYECHHUE U OTTMCAaHUE
(¢u3nuecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEUIECTB, HaOI0/IeHHE
dbu3ndeckux (TMUIaBJIeHUE BOCKA, TasHUE JIbJla, pacTHUPAHUE caxapa B CTYIIKE,
KUIIEHHWE U KOHJEHCAIMs BOJbl) U XUMHUUYECKUX (TOPEHHE CBEUU, MPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MEJIa C KHCIIOTOW) SIBIICHUM, HaOTI0/ICHUE
U OINMCaHUeE NPU3HAKOB MPOTEKAHUS XUMUYECKUX Peaklnii (pa3iiokKeHue caxapa,
B3aMMOJIECTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3iokKeHUE THIPOKCUAA
meau (II) mpu HarpeBaHuu, B3aMMOJCIHCTBUE KeJie3a C PACTBOPOM COJIM MEIU
(IT), wuzyueHue cmocoOOB pa3aeleHus CMeced: C TOMOIIbI0 MarHuTa,
¢buabTpOBaHME, BBIIAPUBAHWE, MAUCTHLIAIMUSA, XpomaTtorpadwus, IPOBEICHUE
OUYMCTKH MOBAPEHHOM COJIM, HAOIIOACHUE U OMKUCAHKUE PE3YJIbTATOB IPOBEICHUS
OMbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHUE MOJCIEH
MOJIEKYJI (IIApOCTEPIKHEBBIX ).

BaxHelmue npeacTaBuTe I HEOPraHUYECKHX BELeCTB



Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucinopoa — 3neMeHT U mpocToe
BemecTBO. HaxokaeHue kucimopona B MpUpoAe, GU3NYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropenwus). Oxcuasl. IIpumenenne kuciaopoaa. CrocoOsbl
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpUud W MPOMBIINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — alIoTpoIHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMHUIECKON peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- U DHJIOTEPMUYECKUE pEaKUuU. TOIUIMBO: Yrojib U METaH. 3arps3HECHHE
BO3/lyXa, yCUIIEHUE MapHUKOBOTO d(deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — asmeMeHT M mpocrtoe BemiecTBO. HaxoxkaeHue Boaopoaa B
npupone, GU3MYECKHME W XUMHYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
noxydeHus. Kueiorsl u conn.

MousipHbIit 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnueckne cBoMCTBAa BOAbl. Boma kak pactBoputens. PacTBopsl.
HacepiieHnble 1 HEHACBIIEHHBIE PAcCTBOPBI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass 07 BEHIECTBA B PACTBOPE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus1. Poibs pacTBOPOB B IPUPOE U B )KU3HU YesloBEKA. KpyroBopoT BojibI
B [IpUpOJie. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Kiaccudukanus Heopranndeckux coeauHenuid. Oxcuabl. Kimaccudukarus
OKCHUJIOB: coJieoOpa3ytomiue (OCHOBHBIC, KHUCJIOTHBIE, am(OTEepHbIE) U
HecosieoOpazyromue. Homenknatypa okcuaoB. dusmyeckne U XUMHYECKUE
cBoMcCTBa OKCHOB. [losTydeHre OKCUIO0B.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHusA. Homenkiarypa ocHoBaHui. Ou3znueckue U XMMHYECKUE CBOMCTBA
ocHoBaHuU. [loryueHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kuciaor. @usndyeckue u
XMMHUYECKHE CBOMCTBA KuCIOT. Psan aktuBHocTn MeraiuioB H. H. bekerosa.
IlonydeHue KHUCIIOT.

Comu. Homenknatypa coseil. @u3nyeckue 1 XMMUYECKUE CBOMCTBA COJICH.
[Tomyuyenue couei.

['eneTnyeckas CBsI3b MEXKAY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COIEpKaHUs KHUCIOpoAa B  BO3ZAYXe,
NOJIyYeHHe, COOMpaHHe, pacrno3HABaHWE W HU3YYEHUE CBOICTB KHUCIOpPOAA,
HAOJIOICHHE  B3aUMOJCMCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCIOBHS
BO3HMKHOBEHUS M IPEKPAILEHUs TOpEHUS (I10Kapa), 03HAKOMJIEHHUE ¢ 00pa3laMu
OKCHJIOB U OIHCAaHUE MX CBOMCTB, MOJy4Y€HHE, COOMpAHME, PACIIO3HABAHUE U
M3Y4YEHUE CBOWCTB BOAOPO/1a (TOPEHUE), B3aUMOACHCTBUE BOJOPOAA C OKCHIIOM
veau (II) (BO3MOXKHO MCIHOJNIB30BAaHUE BUJIEOMATEPUATIOB), HAOJIOJICHHE



0o0pasloB BEMIECTB KOJWYECTBOM | MOJb, HCCIEAOBAHHE OCOOCHHOCTEH
pacTBOPEHUsS] BEHIECTB C PA3JIMYHOM PACTBOPUMOCTBHIO, MPUTOTOBICHUE
pAacTBOPOB C ONPEICIEHHOW MACCOBOM JIOJICE PACTBOPEHHOIO BEIIECTBA,
B3aMMOJICUCTBHE BOJIBI C MeETa/llaMH (HATpUEM U KajbliieM) (BO3MOXHO
WCTIOJIb30BaHUE BUIEOMATEPUAIIOB), UCCIIEIOBAHUE OOPA31I0B HEOPTaHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOIO/ICHHE U3MEHEHUSI OKPACKHU UHIUKATOPOB B
pacTBOpax KHUCIOT M IeJouel, uzydeHue B3aumojenctus okcuaa menu (II) c
pPacTBOPOM CEPHOM KHCIJIOTHI, KUCIOT C METaJUlaMH, pPEaKUUid HEWTpaIu3aluu,
IIOJIy4Y€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO METajla APYTUM
W3 pacTBOpPa COJIM, PEUICHUE YKCIEPUMEHTAIBHBIX 3aJa4 1o TeMe «BaxHeunime
KJIACChl HEOPTaHUYECKUX COCTMHEHUIN.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aromMoB. XMMH4YeCKasi CBSI3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHBIE PeaKIUun

[lepBbie MOMBITKU KiIaCCU(UKAIMU XUMHUYECKUX dJeMEHTOB. [loHsiTHE O
IpYIax CXOJHBIX 3JEMEHTOB (IEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METalIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbIE
OKCHUJBI U TUAPOKCHUIBL.

[Tepnoanueckuii 3akoH. [leproanueckas cucTeMa XUMHYECKUX 3JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
Ilepnoanueckort cucrembl xuMmMudeckux odiemMenTtoB JI. WM. Mengeneesa.
[Tepuonsl u rpynnbl. DU3HMYECKUH CMBICI NOPSAKOBOTO HOMEPA, HOMEPOB
IIEpUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000JI0UYE€K aTOMOB MEPBHIX 20 XUMUUECKUX 3JIEMEHTOB
[Tepuonnueckoit cucremsl 1. 1. MenaeneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA M0 ero noynoxeHur B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHHUsI paJnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpynHIiaM ¥ NEeprUoam.

3nauenne Ilepuognueckoro 3akoHa u Ilepuoandeckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB JUIS Pa3BUTHUS Hayku U npaktuku. [. . Mennenees —
YUYEHBIA U TPAXKIAHUH.

Xumudeckass cBsizb. KoBaneHTHast (TossipHass M HEMOJIApHAs) CBSI3b.
DJIEKTPOOTPULIATEBHOCTh XUMHYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenb okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENIbHBIE PEAKIIUH.
ITponecchbl okuciieHnst 1 BOCCTaHOBIIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:



U3y4eHue o0pa3loB BEUIECTB METAIUIOB M HEMETAJUIOB, B3aUMOJIECUCTBHE
TUIPOKCHUAA IIMHKA C PACTBOPAaMH KHUCJIOT M IIEIOYEH, MPOBEJICHUE OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
(ropenue, peakiy pasoKeHUs], COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MeXnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 8 Kjacce
OCYIIECTBJISIETCSL 4Y€pe3 HCIOIb30BAHUE KaK OOUIUX €CTECTBEHHO--HAYYHBIX
NOHSATUM, TaK Y TIOHATHM, SIBJIIFOLIUXCS CUCTEMHBIMH JJI OT/AEJIBHBIX PEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OOmue ecTecTBEHHO--HAy4YHbIC TIOHSATHA: HAy4HbIM (akT, TUIOTE3a,
TEOpHsl, 3aKOH, aHAJIN3, CUHTE3, KJacCu(PUKaIus, NepuoAUIHOCTb, HAOJIIOICHUE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepus, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHU]I,
M30TOIIBI, PATMOAKTUBHOCTB, MOJIEKYJIA, SJIEKTPUUECKUH 3apsil, BELIECTBO, TEIIO,
00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, T'a3, ((U3NYECKUE BETUMUUHBI, €TUHUIIBI
MU3MEPEHNs, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOJIBI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYeCKas peaKIus

[Tepunoanueckunt 3akoH. Ileproanueckas cucreMa XUMHYECKUX JIIEMEHTOB
1. . MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMUUYECKUX DJJIEMEHTOB TNEPBbIX TPEX NEPUOMOB, Kalvs, KalblHUs U UX
COCIMHEHU B COOTBETCTBHMU C TMOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoii
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BUbl XUMHUUECKON CBSI3U. THIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCUMOCTb CBOKCTB BEILIECTBA OT TUNA KPUCTAUIMYECKOU PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus u HoMeHKIaTypa HEOPraHUUECKUX BEIIECTB. XUMHUECKHE
CBOWCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IWYHBIM KjaccaM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO pa3IuYHbIM MHpHU3HAKaM (110
YHUCIIy ¥ COCTaBYy yYaCTBYIOIIUX B PEAKLUU BEIIECTB, MO TEILIOBOMY 3D PeKTy,
10 U3MEHEHUIO CTETICHEH OKMCIICHUS! XUMHUYECKUX JIEMEHTOB, TT0 00paTUMOCTH,
[0 YYacTUIO KaTaiu3aTopa). OK30- M 3HIOTEPMHYECKHE  PEAKLUH,
TEPMOXUMUYECKUE YPABHEHUS.



[TonsTie 0 ckopoctu xuMudeckou peakiuu. [lonsTHe 00 0O0paTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakusaX. [IoHATHE O TOMOT€HHBIX U F€TEPOre€HHBIX
peakuusax. Ilonarne o karanuse. IloHATHE O XWMHYECKOM PAaBHOBECHHU.
@akTOophl, BIHUSIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU U IOJIOKECHHE
XUMHAYECKOTO PAaBHOBECHSL.

OKHCIIUTETPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUHU, JJIEKTPOHHBIA OayaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX PEAKIHUM C HCIOJIb30BAaHUEM METOAA
AJIEKTPOHHOIO OaJiaHca.

Teopus  SJIEKTPOIUTHYECKOW  JHCCOLMALIMH. DNEKTPOJIUTHL U
HEdJIEKTpONuThl. KaThoHbI, aHMOHBI. MexaHu3M AUCCOLMALNHA BEHIECTB C
pa3IMYHBIMM BUAAMU XUMHYECKON cBA3U. CreneHp nuccounuanuu. CHIIBHBIE U
CcJ1a0bI€ AIEKTPOJINUTHL.

Peakuuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE ypaBHEHMs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEH B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconnanuu. KauectBeHHbIE peakiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEIAMH KPUCTALINYECKUX PEIIETOK HEOPTAHUYECKUX
BELIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasza), CJIOKHBIX BEIIECTB
(x70puaa HaTpus), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUECKOMN peakiuu
OT BO3JIEHCTBUS Pa3IMYHBIX (DaKTOPOB, HCCIEIOBAHHUE 3JEKTPOIPOBOIHOCTU
pacTBOpPOB BELIECTB, IMpoLecca AUCCOLMALMM KHMCIIOT, IIEJI04Yer MU CoJeHn
(BO3MOXHO ~HCIOJIb30BAaHUE BHUAECO MATEPHAIOB), TMPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPU3HAKKM TMPOTEKAaHHUs] peakUMid HOHHOro oOMeHa
(oOpazoBanue ocajaka, BBIJICJICHHE Ta3a, OOpa30BaHHWE BOMABI), OIBITOB,
WUTFOCTPUPYIOIIUX MPUMEPBl  OKUCIHMTEIbHO-BOCCTAHOBUTENIBHBIX —PEAKIUI
(ropenue, peakuu pa3aoKeHUsl, COeIUHEHNS ), pACIIO3HABAHUE HEOPTaHUYECKUX
BEUIECTB C TIOMOLIBIO KAayeCTBEHHBIX pPEAKUUMA Ha HMOHbBI, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a]1a4.

Hemeranibl u MX coeIMHEHUA

OObmasi xapakTepucTtuka ramoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTereHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEILIECTB — TaJOr€HOB. XHMHYECKHE CBOWCTBA Ha NpUMEpPE XJopa
(B3auMoJeiCcTBHE C METAJJIaMH, HEMETaulaMu, LIeIo4amu). XJIOPOBOIAOPOI.
ConsiHast KUCIOTa, XMMUUYECKUE CBOMCTBA, NMOTy4YeHUE, MpUMeHeHue. JleiicTBre
XJIOpa U XJIOPOBOJIOPOJA HA OPraHW3M YeJNOBeKa. BakHEWIne XJIOopHuabl U UX
Hax0XJICHUE B IIPUPOJIE.



Obmas xapakrepuctrka 31eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTeNeHH OKucieHusa. CTpoeHue n (pU3NUecKue CBOMCTBA
IPOCTHIX BEHIECTB — KUCIOpOAa U Cepbl. AJUIOTPONHbIE MOAUPUKAIINU
KHUcIopoZa M cepbl. XUMHUYECKUe cBoMcTBa cepbl. CepoBOJOpPOA, CTPOCHHE,
¢usnyeckue W XuUMHUUECKHe CBoicTBa. OKCHABI Cepbl KakK MPeACTaBUTEIH
KHUCIIOTHBIX OKCHAOB. CepHas KHCIIOTa, (U3HUECKUEe U XUMUYECKUE CBOWCTBA
(oOmme Kak mpeicTaBUTENs Kjacca KUCIOT U crenuduueckue). XuMHUUECKHUe
peaKkiMM, JIeKalMe B OCHOBE MPOMBIIUIEHHOTO CHOC0o0a MOJyYeHUs CEpHOM
KHUCIIOTHIL. [Ipumenenue cepHoit Kucaotbl. Cosli CEpHON KUCIIOThI, KAUECTBEHHAS
peakuusi Ha cyinb(aT-uoH. HaxoxneHue cepbl U €€ COEIMHEHHI B MPUPO/IE.
XVWMHUYECKOE 3arpsi3HEHHUE OKPYXAIoIIEH Cpellbl COSAMHEHUSIMU  CEpbl
(KUCIOTHBIE JIOKIU, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €Tro
IPEIOTBPALICHUS.

OO6mas xapakTepucThka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIEHUS. A30T, pacCpoCTpaHEHUE B IPUPOJE,
¢usnueckue U xumMuueckue cpoiictBa. KpyroBopot azora B npupoze. AMMUAK,
ero (us3nueckue U XUMHUYECKHE CBOWCTBA, IMOJIyueHHE U npumeHeHue. Comu
aMMOHHS, UX (PU3MUECKHE U XMMUUYECKHE CBOMCTBA, puMeHeHne. KauectBeHHas
peaklysl Ha UOHbl aMMOHMS. A30THas KUCIOTa, €€ MOoJydeHHe, (U3HUECKUe U
XUMUYECKUE CBOMCTBa (OOIIME Kak TMPEACTaBUTENs Kiacca KHUCIOT H
cnenuduueckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHMS B KauecTBe
MUHEPAJIbHBIX YJOOpeHH. XUMUYECKOE 3arps3HEHHE OKpYXKaroulell cpeabl
COEIMHEHUSIMHU a30Ta (KHUCIOTHBIE MO, 3arpsi3HEHUE BO3/yXa, MOYBBI U
BoJ10EMOB). Docdop, amnorpornHble Mogudukanuu ¢ocdopa, Pu3MUIECKUe U
xumuueckue croiicta. Oxcua pochopa (V) u pocdopnas kucnora, huznyeckue
U XMMHUYECKHE CBOMCTBa, moiy4yeHue. Vcmnoap3zoBanue ¢ocdaroB B KauecTBe
MUHEPATBHBIX YIO0OPEHU.

O6mas xapakrepucTtika neMeHToB [VA-rpynmbel. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapakTEpHbIE CTENEHU OKUCIEHUS. YTJIEpOol, aUIOTPOIHBIE
MOAU(PUKALUU, PACTIPOCTPAHEHHE B TPHUPOAE, (PU3MYECKHE U XUMUYECKHE
cBoiicTBa. Ancopoums. KpyroBopot yrieposa B mpupoje. OKCuabl yriepoja, ux
¢usznyeckue W XUMHYECKHE CBOWMCTBA, JEHCTBHUE HA KHUBBIE OPraHU3MBI,
NOJIyYCHHE U MPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUIOM
yraepoga (IV), rumore3a rio0anbHOTO NOTEIUICHUS KIMMATa, MAapHUKOBBIN
s dext. YrompHas KUCIOTa U €€ CONU, NX (U3UIECKUE M XUMUYECKHUE CBONCTBA,
MOJIydYeHUE W IpuMeHeHHue. KadecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.



[lepBoHavyasibHBIE TIOHATHS OO0 OpPraHWYECKHWX BEIIECTBAX Kak O
COCMHEHUSX yriepojia (MeTaH, dTaH, 3TWJICH, aleTUJICH, 3TAHOJ, TJIUIEPHH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHHMKH  YIIEBOAOPOAOB  (yroib,
IPUPOJIHBIN Ta3, HePTh), IPOIYKTH UX MepepadoTKH (OCH3UH), KX POJIb B OBITY
U MPOMBINUICHHOCTH. [IoHSTHE O OMONOTMYECKH Ba)KHBIX BEHIECTBAX: JKUPaX,
Oenkax, yrieBojax — U WX POJHM B KU3HU 4YeJoBeKa. MaTepuaibHOE €IUHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, NOJIYyYECHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOuume mnpeacraBieHus 00
okcuie kpeMuus (IV) u kpemaueBoi kucnore. CUIMKATHI, UX UCIIOJIL30BaHUE B
OBITY, B IPOMBIIIUICHHOCTH. BakHeI1e CTpouTeIbHbIe MaTepUAlIbl: KEpaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6€30MacHOro UCTIOIb30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yuYeHHE 00pa31l0B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJITHONU KUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX pEAKIMM Ha XJIOPUI-UOHBI U HAOJIIOJCHUE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkarolirue (PuU3ndecKkue U XMMHUUYECKHE
CBOWCTBA TQJIOT€HOB M WX COCIMHEHMH (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOOpa3liamMu XJOpUJIOB (TajJoOreHHUIOB),
O3HAaKOMJIEHWE C oOpa3lamMu cepbl U €€ COECOUHEHUSMHU (BO3MOXKHO
UCIIOJIb30BAHUE BHUJEOMATEPHUANIOB), HaOMIOEHUE TMpoIlecca OOYTIUBAHMUS
caxapa moJ JACHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBIICHHOW CEpHOM  KHCIOTHI, TMPOBEIACHUE
KAUeCTBEHHOW peakuuu Ha CcyiabpaT-uoH U HaONMIOJIeHHe Mpu3HaKa eé
MIPOTEKaHUs, 03HAKOMIICHHE C (PU3UYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COCNMHEHUI (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), 0Opasiamu
a30THBIX U (POCPOPHBIX yIOOPEHMUIA, TTOTyUCHUE, COOMpaHNe, paclio3HAaBaHUE U
M3yUYCHUE CBOMCTB aMMHAKa, MPOBEJACHHE KA4ECTBEHHBIX PEaKIWii Ha HOH
aMmmoHusi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX TMPOTEKAHUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJb30BaHUE BHUJEOMATEPUATIOB), H3YUYECHHE MOJEIEH KPUCTAUIMUYECKUX
peméToK anMasa, rpaduta, QyuiepeHa, 03HaAKOMIICHUE C MPOIIECCOM aICOpOITUr
PacCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM IIPOTUBOrasa,
NoJIy4eHHe, cCoOMpaHre, pacrlo3HaBaHUE U U3yUYE€HUE CBOMCTB YIIIEKUCIIOTO rasa,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKINii Ha KapOOHAT U CHJIMKAT-HUOHBI U N3yYCHUE
MPU3HAKOB MX IPOTEKAHUs, O3HAKOMIICHHME C NPOAYKUHMEN CHIMKATHON
MIPOMBIIIJICHHOCTH, PEIIEHNE SKCIIEPUMEHTAIIBHBIX 33J1a4 10 TeMe «BaxHeimme
HEMETAJUIbI U UX COCTUHEHUS.



MeTaJsibl 1 X COeIMHEHUS

OOmrast xapakTEepUCTHKAa XHMHYECKHUX OJJIEMEHTOB — METAJUIOB Ha
OCHOBaHUHM UX NOJIOXKEHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
. 1. MenneneeBa u cTpoeHus: arToMoB. CTpoeHHE MeTaioB. MeTtayndeckast
CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKAsI PeIIETKA. DIEKTPOXUMUYECKUMN Psifl
HalpsUKEHUNM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl mnomydeHus: MmeTtawioB. [loHATHE O KOPPO3UMM METAJLIOB,
OCHOBHBIE CIOCOOBI 3amUThl WX OT Koppo3uu. CmiaBbl (CTajlb, YYTYH,
JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsie MeTaUIBL: OJIOKEHKE B [Ilepnoanyeckoit cucteMe XUMUYECKUX
sanemeHTOB [[. 1. MeHnneneeBa, CTpOCHHE UX aTOMOB, HAX0XJICHUE B MIPUPOJE.
duznyueckre U XUMUYECKHUE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKCUIbI U
TUAPOKCUABI HATpusi W Kaius. IIpuMeHeHHEe MIETOYHBIX METALUIOB M UX
COCIMHEHU.

[[lenouyno3eMebHbIE MeETaabl MarHuid W KaJbLIMM: IIOJIOKCHHE B
[lepnogmueckoi cucreme XxuMuaeckux 35eMeHToB . . Menneneesa, ctpoenue
UX aTOMOB, HaxXOXJeHHe B mpupoje. PuU3MUYecKue U XUMHUYECKHE CBOICTBA
MarHusi U Kaiblus. BakHeiinve coequHeHUs Kaiblus (OKCUI, THAPOKCHU],
coiin). JKECTKOCTh BO/BI U CLIOCOOBI €€ YCTPAHEHHUS.

AmomuHui: nosiokeHue B llepuonnueckol cucreMe XHMMHYECKHX
snemeHToB J[. . MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBA amtoMUHUS. AMGOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUJIA ATTFOMUHUS.

Kenezo: nonoxenue B llepuoanueckor CUCTEME XUMUYECKUX IJIEMEHTOB
. . Menneneesa, cTpoeHne aToma, HaxoxkAeHue B npupone. dusznueckue u
XHMHYECKHE CBOMCTBa skesne3a. OKcuabl, TUAPOKCHABI W cosM kene3a (II) u
xenesa (III), ux coctas, cBOMCTBA U MOTYUYEHHE.

Xumuyeckuii IKCRepuMeHm

O3HAaKOMJIEHHE ¢ oOpasllaMHd METaJUVIOB M CIUIaBOB, MX (U3UYECKUMU
CBOMCTBAMHU, H3YUYCHHE PE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJCUCTBUSI OKCHIA
KaJbI[Usl U HATpUs C BOJAOW (BO3MOXXHO HCIOJIb30BAHHE BUIEOMATEPUAIIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KUCIOPOIE
(BO3MOKHO  HMCIIOJIb30BAHUE BUJEOMATEPHUATIOB), TPU3HAKOB MPOTEKAHMS
KaueCTBEHHBIX PEAKIIMil HA MOHBI: MArHUs, KaJbIUs, aIFOMUHUSA, LIMHKA, XKeJe3a
(IT) u xxene3a (I11), mequ (I1), HabGar0EHNE U OTIMCAHKE TTPOIIECCOB OKPAIITMBAHMS
IJJAMEHU HWOHAMU HaTpus, Kalusl W Kajdblus (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUATIOB), HCCIIEIOBaHHEe aM(OTEpPHBIX CBOWCTB THUIPOKCHAA



AIIOMUHUA U THAPOKCUAA [IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«BaxxHeunIIre METAIUTBI U UX COCTUHEHUSD).

XuMHA 4 OKPYKaKIIas cpeaa

BemecTBa 1 Marepuainbl B TOBCEJHEBHOM JKM3HU 4enoBeka. be3zomnacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorib npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaromIel cpenbl (penenbHas 10mycTumas
KOHIIEHTpaIus Belects, nanee — [1JIK). Poib Xxumuu B perieHuu 3K0JI0THYECKUX
pooieM.

Xumuueckuii IKCnepuUMenm:

u3y4yeHue o0pa3loB MaTepuaioB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIE
MaTepHaIbl).

Mesicnpeomemmuoie cea3u

Peanm3zanust MexnpeaMeTHbIX CBSI3€W NPU M3yYEHUM XUMHH B 9 Kiacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATUH, ABJIAIOIINXCS CAUCTEMHBIMU ISl OT/IETIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'0 ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHBIM (akT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIaCCU(PUKALUS, NEPUOIUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJIENb, SIBJICHHUE, MapHUKOBBIN
3 deKT, TEXHOIOTHS, MAaTCPHAIHI.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOMNBI, PaJuOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUN 3apsi, MPOBOIHUKH,
MOJIYITPOBOJHUKH, AUDJIEKTPUKH, (OTOPIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE  COCTOSIHME ~ BEIIECTBA, Ia3,  pacTBOp,  PacTBOPHUMOCTb,
KpUCTAJTTMYECKasi pemérka, CIUIaBbl, (PU3NYECKUE BEJIMYMHBI, €IUHUIIBI
MU3MEPEHHUsI, KOCMUYECKOE IMPOCTPAHCTBO, TUIAHETHI, 3BE3bl, COTHIIE.

buonorus: ¢orocunTes, apixanue, 6uocdepa, IKOCUCTEMA, MUHEPATIbHBIC
yI00pEeHHs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BELIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MHHEpPaTbl, TOPHBIE TOPOJIbI,
MIOJIE3HBIE HCKOMAEMbIE, TOIINBO, BOAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUsl JOCTUTAKOTCA B XOA€ OOYYEHHS] XMMHH B €IMHCTBE Y4EOHOU U
BOCIIUTATEILHON  JIEATEIBHOCTH B  COOTBETCTBHUM €  TPAJAUIIMOHHBIMHU
POCCUHCKUMH COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMHU MOBEICHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyJarOIITXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYaroUIUXCs
PYKOBOJICTBOBaTbCS CHUCTEMOM TIO3UTUBHBIX [IEHHOCTHBIX OPHUEHTAlUA |
pacIIMpeHre ONbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

IIECHHOCTHOTO  OTHOIIEHUSI K  OTEUECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY U HAy4YHOMY HACIEIWI0, MOHUMaHUs 3HAYCHUS XUMHUYECKOU
HayK{ B U3HU COBPEMEHHOI'0 O0IECTBA, CIOCOOHOCTH BJAJIETh IOCTOBEPHOM
uHbopMaIeil 0 TMepefoBbIX JOCTIKCHHSIX M OTKPBITHSIX MHUPOBOM W
OTCUECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM, y4eOHO-UCCIIEOBATENILCKOM, TBOPYECKOM M APYrHUX BHIAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOl COBMECTHOW IEATENbHOCTU MPHU
BBITIOJTHEHUN Y4YeOHBIX, IMO3HABATENbHBIX 3a7a4, BBITIOTHEHUH XHUMHUYECKHUX
OKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEMJICHUS K
B3aMMOIIOHMMAHHIO ¥ B3aMMOTIOMOIITH B MIPOIIECCE ITOW y4eOHOM IeATeTbHOCTH,
TOTOBHOCTH OLICHMBAaTh CBOE TMOBEJEHWE U TOCTYNKH CBOUX TOBApHUILIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEIACTBUM
MOCTYTIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEUIECTBE U XMMHUECKON pEaKInu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOLIME
OCHOBY JIsl TOHUMaHUS CYIIIHOCTU HAy4YHOW KapTUHBI MUPA, PEJICTABIECHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
MIPUPOJHOM CPENIOW, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;



MMO3HABATEIIbHBIE MOTHBBI, HAPABIICHHBIE HA TIOJIYYCHIE HOBBIX 3HAHUM 110
XUMUH, HEOOXOAUMBIE JJis1 OOBSICHEHUS HAOJIIOAAEMbIX MPOLIECCOB U SBJICHUH,
MO03HABATENbHON, MH(OOPMAITMOHHOW M YUTATENbCKON KYJIbTYpbI, B TOM YHUCIIE
HABBIKOB CaMOCTOSTEIBbHOM pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOMU
JTUTEPATYPOH, MOCTYIMHBIMUA TEXHUYECKUMHU CPEACTBAMU HH()OPMAITMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHIO U TO3HAHUIO, JI0O03HATEIHbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, IMPOEKTHOM U  HCCIEI0BATEIbCKOM
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS 00y4YEHUS B
JaJIbHEHIIIEM;

4) dpopmMupoBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAHOBKU Ha 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSATHE BPEIHBIX NPHUBBIUEK (YIMOTPEOJECHUS aJIKOTOJIsI, HApPKOTHKOB,
KypEeHHUs), HEOOXOIUMOCTH COOTIOJICHHUS MTPaBUII O€30MMACHOCTH MPU 0OpaIleHUH
C XHUMHYECKHUMU BEIIECTBAMHU B OBITY U PEATbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEPEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U TpyAa pa3IudHOro
pozia, yBaKCHHE K TPYY U pe3yjbTaTaM TPYAOBOM NEATCITLHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHUS TMPEIMETHBIX 3HAHHWHA MO0 XUMHUH, OCO3HAHHBIA BBIOOP
WHIAVUBUIYAIbHON  TPacKTOpPHHM TPOJOJDKEHHUST 00pa3oBaHUsT C  Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX NHTEPECOB U
nOTpeOHOCTEH, ycremHol MpoPeCCHOHATILHOW JEATCIBHOCTH W Pa3BUTHSA
HEOOXOJMMBIX YMEHHUI, TOTOBHOCTb aJalTHPOBATHCS B MPO(PECCHOHATBHON
cpene;

6) 3K0JOrHYecKOro BOCIIMTAHUS

AKOJIOTUYECKU IIEIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJAEC KaK HMCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUs, MTOHUMAHUE IIEHHOCTH 3JJ0POBOTO
u Oe3omacHOro obpasza »U3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UYECKOMY U TICUXUYECKOMY 370POBbIO, OCO3HAHUE LIEHHOCTH COOJIIOCHUS
mpaBui 0E€301MacHOTO TMOBENCHUS TpPH padoTe C BEIIeCTBaAaMH, a TaKXKE B
CUTYaIHSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHHUS, ITOTy4acMbIe P U3YYECHUN XUMUH, IS
pelieHusl 3aJay, CBS3aHHBIX C OKpYXalolled MPUPOJHON cpenoit, s
MOBBINICHUS] yPOBHS JKOJOTHYECKOW KYJIbTYphl, OCO3HAHUS TJ00aIbHOTO
XapaKTepa YKOJIOTHIESCKUX MPOOJIeM U ITyTEH MX PEIICHUS MOCPEICTBOM METOIOB
XUMUH, DSKOJOTUYECKOTO MBINIJICHUSI, YMEHUS PYKOBOJCTBOBATHCS UM B
M03HABATENbHON, KOMMYHUKATUBHON U COLIMAIbHOM MIPAKTUKE.



METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeranmpenMETHBIX pPE3YyJbTATOB BBIICISAIOT 3HAYUMBIC JUIS
dbopMHpOBaHUS MHUPOBO33pPEHUSI OOIIEHAYYHbIE TMOHATUS (3aKOH, TEOpHs,
PUHIIUI, TUIIOTE3a, PaKT, CUCTEMa, IPOIIECC, SKCIIEPUMEHT U APYTOE. ), KOTOPbhIE
HCIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX yUEOHBIX MPEAMETaX U MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O IIEIIOCTHON
HAy4YHOM  KapTUHE MHpa, M  YHHUBEpCalibHble  y4yeOHbIE  JIEHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATUBHEIE, pEryJIsITUBHBIE), KOTOPBIE
obOecrieunBalOT  (HOPMUPOBAHME  TOTOBHOCTH K  CaMOCTOATEILHOMY
IJIAHUPOBAHMIO U OCYIIECTBICHHUIO YYEOHOU 1€ATETbHOCTH.

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble JJornyeckue 1efcTBUA:

YMEHHUSI UCIIOIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS MPU OCBOEHUU
3HAHUU: PACKPBIBATh CMBICI XUMUUYECKUX MOHATUM (BBIACISTH UX XapaKTEPHBIC
MIPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3h C IPYTUMU MOHSITUSIMU ), UCIIOJIb30BATh
MOHATHS 1J1s1 OOBICHEHUS OTAEIBHBIX (JAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS
Y KPUTEPUU 7151 KJIacCU(BUKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKITUH,
yCTaHABJIMBATh MPUUYNHHO-CIIC/ICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH WU3y4YEHUS,
CTPOUTH JIOTMYECKHE pacCykiaeHus (MHIYKTUBHBIC, JEIYKTHUBHbBIC, IIO
aHaJIOTHUH ), IEJIaTh BHIBOJIBI U 3aKJIFOUEHUS,

YMEHUE TMPUMEHSATh B MPOLECCE IO3HAHUS MOHATHUS (IIPEIMETHBIE U
METaInpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJENU, HCIOIb3yeMbIC B
XUMUH, TpeoOpa3oBbIBaTh IIUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MPEACTABICHUS — XUMUUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMHUUYecKas hopmya
Y YpaBHEHHE XUMHYECKOW PEAKIUU — MPHU PEIICHUH y4eOHO-TI03HABATEIHHBIX
3a/1a4, ¢ Y4ETOM ITUX MOJIEIbHBIX MPEJCTABICHUI BBISIBISATH U XapaKTEPU30BaATh
CYIIIECTBCHHBIC TPU3HAKH H3YYaEMBIX OOBEKTOB — XHUMHUYECKUX BEIIECTB U
XUMUYECKUX peakIui, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-
CJIEJICTBEHHBIE CBA3U U MPOTUBOPEYMS B U3YUAEMBbIX MPOILIECCAX U SIBICHUSX.

Ba3oBble ucciaenoBareabcKkue 1eHCTBUA:

YMEHHE UCIOIb30BaTh MOCTABICHHBIE BOMPOCH B KAY€CTBE MHCTPYMEHTA
MO3HAHUS, a TaK)XK€ B KAa4eCTBE OCHOBHI Il (POPMUPOBAHUS THUIMOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

npuoOpeTeHre OMNbITa MO IUIAHUPOBAHUIO, OPraHU3ALMU U MPOBEJICHUIO
YYEHUUYECKUX OJKCIIEPUMEHTOB, yMEHME HaOMoaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ynbTat, (GOpMyIUpOBaTh 0000IIEHUS
Y BBIBOJBI 10 PE3YyJbTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIATH
OTYET O MPOJICIIAHHON paboTe.



Pabora ¢ uHpopmanueii:

yYMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH WH(GOPMAIIUIO
Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHMUS], TOTYYaeMYIO U3 Pa3HbIX HCTOUHHUKOB
(Hay4yHO-TIONYJIApHAsl JIMTEpaTypa XUMHYECKOIO COJAEpXaHUs, CIpPaBOYHbIC
nocobusi, pecypcsl MHTEpHETA), KPUTUUECKH OLIEHUBATh MPOTUBOPEUYMBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuio;

YMEHHE PUMEHATh Pa3IM4YHbIE METO/IbI U 3aIPOCHI IIPU MOUCKE U 0TOOpE
MH(POpPMALlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JI BBIIIOJHEHUS
y4eOHBIX U IT03HABATENbHBIX 33/1a4 ONPEAEIEHHOTO TUIIA, MPUOOPETEHHUE ONbITA
B 00JIACTH MCMOJB30BAHMS MH(POPMALIMOHHO-KOMMYHUKATHUBHBIX TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpOW AaKTUBHOTO HCIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpEACTaBICHUS
MHPOpMaAMU U WUIIOCTPUPOBATh pELIaeMble 3aJJaud HECJIOKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu (hopmamu rpaduki 1 KX KOMOMHAIMSAMY;

YMEHUE HCIOJb30BaTh W aHAJU3MpPOBaTh B Mpouecce ydyeOHOH U
HCCIIEI0BATENbCKOM IESITEIbBHOCTU MH(POPMALIUIO O BIMSHUU TPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO35KCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOUIEH MPUPOTHOU
cpensl.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIC 1eHCTBUSA:

YMEHHS 3aJ]aBaTh BOIMPOCHI (B Xoj€ Auanora u (Wju) JUCKYCCUHU) TIO
CyLIeCTBY 00CyxkaaeMoll Tembl, (HOpPMYyJIUpPOBaTH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1auH;

YMEHUS TMPEACTaBIATh IOJYYEHHBIE pe3yJbTaThl MO3HABATEIbHOMU
NEeSATEIbHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTax; JenaTh MPE3eHTALHI0
PE3yNbTATOB BBITOIHEHUS] XUMUYECKOTO SKCIIEpUMEHTa (J1Ta0OpaTOPHOTrO OMBITA,
nabopatopHoOil pabOThl MO UCCIEIOBAaHUIO CBOWCTB BEIIECTB, Y4YEOHOrO
MIPOEKTA);

yMEHHUSl Y4e€OHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM W  HCCIEAOBATEIbCKOM  JESTENIbHOCTH MpPU  PEIICHUH
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3uiuii (00cyx1eHusi, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMBbD», KOOPIUHAIUS
COBMECTHBIX JICMCTBUHM, ONpENEICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U APYTHE).

PeryiasiTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe JCHCTBHSA:

YMEHHUE CAMOCTOSITENBHO ONPEAENSTh UEAN AESATENbHOCTH, INIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTb, BBIOMpPaTh Hanbosee 3p(eKTUBHBIE CITOCOOBI PEIIeHUs Y4eOHbIX
U IIO3HABATEJIBHBIX 3374, CAMOCTOSITENIBHO COCTAaBIATh WM KOPPEKTUPOBATH



IIPEUIOKEHHBIM AJITOPUTM JCHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM
MOJTYYEHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTAaX — BEIECTBAX U PEAKIIUSX,
OIICHUBATh COOTBETCTBUE IMOJIYUYEHHOI'O PE3yjbTaTa 3asiBJICHHOMN 1I€JIM, YMEHHUE
MCII0JIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IPEjiaracMble B YCIOBUM 3aJJaHUI.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJabTATOB TIO OCBOCHHUIO 00S3aTEIHHOTO
COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (enepanbHON pabodeit MporpamMMon,
BBIJICJISIOT: OCBOCHHBIE 00YYaIONTUMHUCS HAay4YHbIC 3HAHHS, YMEHUS U CIIOCOOBI
nercTBUl, crenudpuyeckue Ui TPeAMETHOM 001acTH  «XHUMHS», BHUIBI
JNEATEIbHOCTH 10 TMOJYYEHHUI0 HOBOTO 3HAHUS, €ro HHTEPHpPETalNH,
MpeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

K koniy oOydenuss B 8 kiacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

e PACKPBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATHI: aTOM, MOJIEKYJIa,
XUMHUYECKUHN 3JIEMEHT, IPOCTOE BEMIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAs ¥ HEOJTHOPOJIHAS ), BAJIGHTHOCTb, OTHOCUTEIIbHAS aTOMHAsI
Y MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JOJIsI XMMHYECKOIO 3JIEMEHTAa B COCIMHEHUM, MOJSPHBIN
00bEM, OKCHJI, KHUCJIOTa, OCHOBaHUE, COJIb, DJIEKTPOOTPHUIIATEIILHOCTD,
CTETNeHb OKHUCJICHUS, XUMUYECKash peaKiusi, KiacCuUKalus peaxiiuii:
PEAKLMU COCIMHEHHUS, PEAaKUMHU PA3JIOKECHUS, PEaKLUU 3aMEICHUs,
peakiuy 0OMeHa, 9K30- M 9HA0TEPMHUUCCKHE PEAKIIUU, TETUIOBOM 3P (HEeKT
peaKkIuu, SIAPO aToMa, DJICKTPOHHBIM CJIOM aroMa, aTOMHasi OpOUTaJb,
pagdyc aroMa, XUMHUYECKas CBs3b, IOJSAPHAS W HENOJIsIpHAA
KOBAJICHTHAsA CBSI3b, MOHHAS CBs3b, MOH, KAaTUOH, AHWOH, PacTBOD,
MaccoBasi J10Jisl BEIIeCTBA (MPOLEHTHAs] KOHLIEHTPAIIKs) B PACTBOPE;

e WUIKOCTPUPOBATh B3aWMMOCBSI3b OCHOBHBIX XWUMHYECKHX IIOHSATHU H
MPUMEHSATH 3TU MTOHATHUS IMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUIN;

e HCMOJIb30BaTh XUMHUYECKYH) CHUMBOJIUKY [JIi COCTaBJieHUs (popmys
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OTPEJEIATH BAJIGHTHOCTH AaTOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX,
CTENEHb  OKHCIICHHS JJIEMCHTOB B  OWHApHBIX  COCIUHCHHUSIX,
MIPUHAJIC)KHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COCAUHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJlGHTHAasT M HWOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBath cmbica llepumomnueckoro 3akona [[. M. Menneneena:
JEMOHCTPUPOBATh NMOHMMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJoXeHus B [leproandeckoi cucreme,



3aKOHOB COXPAaHEHHsI MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo;

OMKCHIBATh M XapaKTepH30BaTh TabnuuHyio ¢opmy Ilepmomnueckoit
CUCTEMBbl XMMHYECKUX JJIEMEHTOB: pa3iMyaTh TMOHATUS «TJaBHas
noarpynmna (A-rpynna)» u «nobdounas noarpynna (b-rpymnma)», mansie
1 OOJbIIME MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonuueckass cucrema xumudeckux siaemeHtoB I, U.
MenpeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl sapa, oOIIee YHuCIo
ANIEKTPOHOB U PACHpPEEICHUE UX O JIEKTPOHHBIM CIIOSIM);
KJIacCU(UIMPOBaTh  XMMHYECKUE  AJIEMEHTHI,  HEOpPraHWYECKUe
BEIIECTBA, XUMUYECKUE peaKIiu (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
PEaKIIMM BEIIECTB, M0 TEIIOBOMY 3P deKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJACCOB,  MOATBEpXKJas  ONUCAaHHE  MNpUMEpaMu
MOJICKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOINX XHMHUYCCKUX PEAKITHH;
IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B  3aBUCHUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHUMHUYECKHUX
MIPEBPAIICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMMHYECKOTO »dJeMeHTa 1o (opmyie
COCMHEHHUs, MAaCcCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIHTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

MPUMEHATh OCHOBHBIE OTMEpaIlid MBICIUTEIBLHON AESTEIbHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHEe, 0000lIeHue, CHUCTEeMaTU3AlIHIO,
KJIacCU(PUKAIINIO, BBISIBICHUE MPUYUHHO--CJICICTBEHHBIX CBS3€H — IS
M3Y4YCHUS CBOMCTB BEIIECTB UM XUMHUYECKUX PEAKIIMM, €CTECTBEHHO-
HAay4YHble  METOABl  MO3HAHUS —  HAOJIOJICHHE, HW3MEpPEHHUE,
MOJIEJTMPOBAHUE, SKCIEPUMEHT (peabHbIA U MBICIICHHBIN);

CIeNOBaTh MpaBWiIaM IIOJIb30BaHUS XUMHUYECKOW TIOCYIOM H
nabopaTopHbIM 000PYIOBaHMEM, a TaKKe MpaBWIaM OOpaImIeHUs C
BEIIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSAMH TI0 BBIMOJIHEHUIO
Ja00pATOPHBIX XUMHYECKUX OTMBITOB IO TMOJYYEHUIO M COOUPAHUIO
ra3oo0pa3HbIX BeUIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MACCOBOU JOJIEN pACTBOPEHHOTO BEILIECTBA,
IJIAHUPOBATh W TMPOBOAUTh XUMHYECKHE OKCIEPUMEHTHI  TI0
pPacno3HaBaHMIO PACTBOPOB IIEJIOYEH M  KHUCIOT C  IOMOIIBIO
WHIUKATOPOB (Jakmyc, peHondTaaenH, METUIIOPAHX U IPYTHE).



K koniy oOydeHus B 9 kJjacce IpeaMETHBIE pe3yibTaTbhl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

e pPAaCKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX IOHSATHA: XUMUYECKUUI
AJIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0KHOE BEIIECTBO, BAJICHTHOCTh, JIEKTPOOTPUIATEIBHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKas PEAKIIHsI, XUMHIECKasl CBSA3b, TEMIIOBOM d(pekT
peakiMu, MOJIb, MOJISIPHBI  00BEM, PpacTBOp, BJIEKTPOJIHUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTAYECKAsT TUCCOLMAIUS, PEAKIIUU NOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBeCcHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMU, OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEaKIUU,
OKHCJIUTENIb, BOCCTAHOBHUTEIb, OKHUCICHUE U  BOCCTAaHOBIICHUE,
aJoTponus, aMpOTEPHOCTh, XUMUYECKasi CBA3b (KOBaJCHTHAs, HOHHAS,
METa/NInYecKasi), KpUCTaJUIMYecKas pemieTka, KOppo3us METaJuIoB,
CIUIaBbl, CKOPOCTh XHWMHYECKOW PEaKUWH, MNPEACTbHO JOMyCTUMAs
koHueHTpanus [[JIK BemecTsa;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUUYECKUX TOHITUH U
NPUMEHSTH 3TH MOHATHUS MPU ONMCAHUU BELIECTB U X MPEBPAILICHUII;

e UCIIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (hopmyl
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIUIA;

e OIPEACNATh BAJICHTHOCTD U CTETNIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB
B COCIMHEHUSX Pa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeIUHEHUM 1o (hopmysiaM, BHJI XUMHUYECKON
CBs3U (KOBaJIeHTHAsi, WOHHAs, MeETaJuIMuecKas) B HEOPraHUYECKHX
COCMHEHUSX, 3apsi/i MOHA 110 XUMUYECKOU popmyJie, XapakTep Cpebl B
BOJIHBIX pacTBoOpax HEOPTaHUYECKUX COCMHEHUH, THUTI
KPHUCTAJUIMYECKOMN PEIIETKM KOHKPETHOTO BEIIIECTBA;

e packpeiBaTh cMmbich llepumogmueckoro 3axkona JI. . MenneneeBa u
JEMOHCTPUPOBATH €0 MOHUMAHUE: OIHKCHIBATh W XapaKTEpHU30BaTh
TabauuyHyro popmy Ileproanueckoit CUCTEMbl XUMUYECKUX JIEMEHTOB:
pazinyuath MOHATUS «TJIaBHas moArpynna (A-rpynmna)» U «moOodHas
noarpynma (b-rpymnma)», Mansie W OOJBIIME MEPUOMBI, COOTHOCHUTH
0003HaYCHUSA, KOTOPBbIE HMEIOTCS B IIEPUOAUYCCKOM TaOmHIE, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUUYECKUX
AJIeMEHTOB (CocTaB W 3apsia sapa, oOIIee 4YHUCIO DJJIEKTPOHOB U
pacmpenesieHne WX 1O JJICKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B N3MEHEHHUH CBOMCTB AJIEMEHTOB U UX COCIMHEHUN B
npeenax MajiblX IEPUO/IOB U IIIAaBHBIX MOJTPYII C YYETOM CTPOEHUS UX
aTOMOB;



KIacCU(PUIIMPOBATh ~ XWMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUUECKUE PEAKIUHU (T10 YUCITY U COCTABY YYACTBYIOIIMX B
peaKIMK BEUIECTB, MO TEIJIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTETEeHEH
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIUE U CICIU(PUICCKUE XUMUICCKUC
CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUii;

COCTAaBIIATh YPABHEHHS DSJIECKTPOJUTUYECKOW JUCCOLMALMMU KHUCIOT,
HIEJI0YEW W COJIEW, TOJIHBIE W COKpAIIEHHBIE YPABHEHHUS PEaKLIHM
WOHHOTO  OOMEHa, YpaBHEHUS  pEaKUMM,  MOATBEPKIAIOUIUX
CYILIECTBOBAHUE T'€HETHUYECKON CBSA3M MEXKAY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUui
MIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH TMPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOTrO »3JIeMEeHTa 1o (opmyiie
COCMHEHHUs, MAaCcCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIHUTH
Pacy€ThI IO YPABHEHUIO XUMHYECKOM PEAKIINHU;

coOno/laTh  MpaBWJIa  TOJIb30BAaHUS  XMMHYECKOM  TOCYJIO0M U
7a00paTopHbIM O00OpYJIOBaHMEM, a TakKe IpaBuUjia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH 1O BBINOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPXKAAIONINE KAYeCTBEHHBIM COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MTyTEM XJIOPHU-, OPOMUI-
, Monu-, kapooHat-, pocdar-, CuIMKart-, cyiabdar-, TUIPOKCU/I-UOHBI,
KaTUOHBI aMMOHMSI M1 MOHBI U3YYEHHBIX METAJIOB, PUCYTCTBYIOIIHE B
BOJIHBIX PACTBOPAX HEOPTAHUYECKHUX BEIIECTB;

IMPUMEHSITh OCHOBHBIE OIEPAIMH MBICIUTEIBHON JESITEIBHOCTH —
aHalu3 MW CHUHTE3, CpaBHEHHE, O0O00O0IIeHHEe, CHUCTEeMAaTU3aIHIO,
BBISIBJICHUE TTPUYMHHO-CJIEICTBEHHBIX CBSA3EH — JJI1 U3yUYECHUS] CBOWCTB
BEIIECTB M XHUMHYECKUX pPEaKlHi, €CTEeCTBEHHO-HAYYHbIE METO/IbI
MO3HAaHUS — HAOJIO/ICHNEe, U3MEPEHUE, MOJICITUPOBAHNE, SKCIIEPUMEHT
(peasIbHBIN 1 MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

N HaumenoBanue KosmuecTBo yacos
o

pa3iesioB U TeM KonTtpoJbHbie
n/n Bcero

NporpaMmel padoThI

Paznen 1. HepBOHa‘{aJIbeIe XUMHUYECCKHEC TTIOHATUSA

XUMHS — BayKHas
11 00J1aCTh €CTECTBO3HAHUSA 5

Y IIPAKTUYECKON
JESTEIbHOCTH YEJIOBEKA

Be cCTBA U XUMHNUCCKHUC
1.2 B 15 1
peaKHI/II/I

Hroro no paszneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopon.

2.1 6
[TonsiTre 06 oxcuaax
29 Bonopoa.Ilonsitue o 8
KHCJIOTaX U COJSX
53 Bona. PactBopsl. 5 1

ITousTHE 00 OCHOBAHUSIX

IpakTuyeckue
padoThI

2

1

1

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIe Pecypchl

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo0.ru/7f41837¢



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

bu6mmoreka [IOK
2.4 11 1 1
Heop raHHqECKHX https://m.edsoo.ru/7f41837c
COCINHCHUHN
Wroro mo pazneny 30

Pasnea 3. [lepuoauueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3j1eMenToB /. U. MenjaeneeBa. CTpoenne aToMoOB.
XumMnuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKIIuu

[Tepunonnueckuii 3aKoH 1
[Tepunonnueckas cucrema

bu6mmoreka [IOK
3.1 XUMHUYECKHUX DJIEMEHTOB 7

https://m.edsoo0.ru/7f41837c¢

JI. 1. Mennene-ea.
Crtpoenue aToma

XHUMHYecKas CBSI3b.

3.9 OKHUCIUTENbHO- 8 1 bubmuorexa [JOK
' BOCCTAHOBUTEIILHBIE https://m.edsoo.ru/7f41837¢c
peakuu
bu6mmoreka [JOK
4 1
TOTO O pasAeiy > https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK

https://m.edsoo0.ru/7f41837c¢

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 68 4 S


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 KIIACC

N HaumenoBanue KosnuuyectBo 4yacos
o

pa3iesioB U TeM KounTtpoJubHbie
n/n Bcero

MPOrpamMmbl padoThI

Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun

[ToBTOpEHME U
yriayOneHue 3HaHUM
OCHOBHBIX Pa3/IeJioB

11

Kypca 8 kiiacca

OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4
XUMHUYECKHUX PEeaKIIHii

DIIEKTPOTUTHIECKAS
JIICCOTIHAITHSI.
1.3

XHUMHUYECKUE PEAKIINN B
pacTBOpax

Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
OO61as xapakTepuCcTHKa

2.1 XUMHUYECKHUX HJIEMEHTOB 4
VIIA-rpynnsl. ['anorenst

IpakTuyeckue
padoThI

1

1

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
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

OO01as xapakTepuCTHKA

59 XUMHYECKUX JIEMEHTOB 6 bubmuorexa [JOK
' VIA-rpynmst. Cepa u eé https://m.edso00.ru/7f41a636
COCTUHEHUS

OO6u1ast xapakTepUCTHKA
23 XUMHYECKHX 2JIEMEHTOB ; 1 Bu6auoreka [JOK
' VA-rpynmnsl. A3ot, https://m.edso0.ru/7f41a636

dbocdop 1 UX CoeTUHCHHS

OO01mas xapakTepucTHKa
XUMUYECKHUX HJIIEMEHTOB

24 IVA-rpynnel. Yraepon u 8 1 2 bubmmorexa LIOK

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

KPEMHHI U UX
COCIMHEHUS

Wroro mo paszneny 25

Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S

31 OO6mue cBoiicTBa 4 bubmuotexa [JOK
' METAJLIOB https://m.edso0o.ru/7f41a636
Baxwueiimme MeTamibl U bubmuorexa [JOK
3.2 16 1 2
AX COETNHEHHUS https://m.edsoo.ru/7f41a636

Hroro no paszneny 20


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

Pazjnen 4. Xumus u okpyxamomas cpeaa

41 BemecTBa u matepuaisl B 3 bubmuorexa [JOK
' JKU3HH YesoBeKa https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 Bubmaorexa ITOK

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

OBIIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 68 4 7


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




ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne
n/ Tema ypoka

I

[Ipenmer xumuu. Ponb xumuu B
JKU3HM 4esoBeka. Tena u
BEIIECTBA

ITonsTre 0 MeToAax MO3HAHUS B
XUMHNHU

[IpaxTnueckas padorta Ne 1
«[IpaBuna paboTsl B 1aboparopun
1 IpUEMBI OOpALIEHUS C
71a00paTOPHBIM 000PYIOBAHUEM

YucThle BENIECTBA U CMECH.
CrniocoOsI pa3eneHus cMecei

[TpakTuyeckas padora Ne 2
«Paznenenue cmeceit (Ha
IIPUMEPE OYUCTKH ITOBAPEHHOMN
COJIN)»

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoTshI

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8



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

10

11

12

13

14

ATOMBI 1 MOJICKYJIBI
XUMHUYECKUE TIEMEHTBI. 3HAKH
(CUMBOJIBI) XHMHUYECKUX

9JICMCHTOB

[IpocTsle U CIOXKHBIE BELIECTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aK0H IOCTOSTHCTBA COCTaBa

BellecTB. XuMudeckas popmyia.

BasieHTHOCTH aTOMOB
XUMHUYECKUX DJIEMEHTOB

OrtHocuTenbHas aTOMHAs Macca.
OrtHocuTtenbHas MOJICKYJISIpHAA
Macca

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

Komnuectso BemecTBa. Moib.
MounsipHas macca

du3znuecknue U XUMHUUECKHUE
sIBIICHHS. XUMHUYECKast peaKku-d

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5230

bubnmnoreka [JOK
https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

15

16

17

18

19

20

21

[Ipu3Haku u ycioBUs IPOTEKAHUS
XMMHYECKUX PEAKIUI

3aKOH COXpaHEHHUs MaCChl
BELIECTB. XUMHUUECKUE
ypaBHEHUS

Breraucnenus KoandecTBa, MacChl
BEILIECTBA 10 YPABHEHUSIM
XUMHYECKUX PEAKIUI

Krnaccudukanus XuMHIECKUX
peakuuii (CoeuHeHus,
pa3ioKeHus, 3aMeIIeHNUs,
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHukIoneauct. O0o0IeHe 1
cucTeMaTu3alus 3HaHui

KonTtponsHas padora Nel no reme
«BemecTBa 1 XUMHYECKHE
peaxIum»

Boznyx — cmecs razos. Cocras
Bo3ayxa. Kucinopon — anemMeHT u
mpocroe BeuecTBo. O30H

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3b88

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5708

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d448e



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

22

23

24

25

26

27

Ddu3nUecKne U XUMHUUECKHUE
CBOMCTBa KHCIIOpOJa (peaKkiuu
okucieHus, ropenue). [lonstue
00 okcugax

CrocoOBbI ToJTy4eH s KUCI0po/Ia
B JIa0OPaTOpUU U
IpOMBILIIEHHOCTH. [IprMeHeHue
KUCIIOpoJia

TennoBoi 3 PeKT XUMUIECKOM
peaKIuu, MOHATHE O
TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUICCKHX
peaKnusx

Tonnuso (HedTh, yroib U METaH).

3arpsi3HeHue BO31yXa, CIOCOObI
€ro MPeI0TBPAICHHS

ITpakTryeckas padora Ne 3 o
teme «llomydyeHnue u cobupanue
KHCJIOPOJ1a, U3YYEHHUE €T0
CBOMCTB»

Bonopon — anemeHT u mpocroe
BelecTso. Haxoxnenue B
IIpUpoIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0



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

28

29

30

31

32

33

34

35

dusnueckue U XUMUICCKUE
cBoicTBa Bogopoaa. [Ipumenenue
BOJIOpOJIA

IlonsTre o xuciIOTax M COJIIX

Crioco0pl nostydeHust BOAOpoJa B
nabopaTtopuu

[IpakTuueckas padorta Ne 4 o
teme «llomydyenue u cobupanue
BOZOPOJIa, U3yYCHHE €r0
CBOMCTB»

MoutsipHblii 00BEM ra3oB. 3aKOH
ABorazpo

Brruncinenus o0b€Ma, KOJIUYECTBA
BEIIECTBA ras3a Io ero
I/I3B€CTHOMy KOHI/I‘IGCTBy
BEIIECTBA U 00BEMY

Brruncienus o05EMOB ra3oB MO
YpaBHEHUIO PEaKIIMN Ha OCHOBE
3aK0Ha 00BLEMHBIX OTHOILIEHU
ra3oB

dusnueckue U XUMHUIECKUE
CBOIICTBAa BOJBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ddo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

36

37

38

39

40

41

42

43

CocraB ocHoBauuii. [Tousarue 00
WHJIUKATOpax

Bopa xak pactBopuTens.
HacbliieHHble 1 HEHAChIILEHHbIE
pactBOpbl. MaccoBast 1071
BEIIIECTBA B pacTBOpPE

[IpaxTuueckas padora Ne 5 o
teme «IIpurorosiieHre pacTBOPOB
C ompeaeIEHHON MacCOBOM ol
PacTBOPEHHOTO BEIIECTBAY»

KonTponbnas padora Ne2 o teme
«Kwucnopoa. Bonopoa. Boga»

OKCHUIBI: COCTaB,
kiaccuduKalys, HOMEHKIATypa

[TonydyeHne u xumMnuyeckue
CBOMCTBA KMCIIOTHBIX, OCHOBHBIX
1 aM(OTEepHBIX OKCUI0B

OcHOBaHUA: COCTaB,
KJ1accuukanms, HOMEHKIJIaTypa

[Tonyuyenue u xumudeckue
CBOMCTBAa OCHOBAaHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubmuorexa [JOK
https://m.edsoo.ru/ffod5b40

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5eba

bubmuorexa [JOK
https://m.edsoo.ru/ff0d6342

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

44

45

46

47

48

49

50

Kucnorsr: cocras,
KJacCuUKaIus, HOMCHKIIATypa

[Tonyuyenue u xumudeckue
CBOMCTBA KUCJIOT

Conu (cpeanue): HOMEHKIIATypa,
CTIOCOOBI OTYYEHUS,
XMMHYECKHUE CBOMCTBA

[IpaxTuueckas padora Ne 6.
Pemrenue OKCIICPUMCHTAIIbHBIX
3aga4 no teme «OCHOBHbIE
KJIaCChl HEOPTraHUYECKUX
COEJTMHEHUIN»

FeHeTI/I‘-IeCKaSI CBA3b MG)KI[y
KJIaCCaMU HEOPTraHUYECKUX
COE€IUHEHUN

O0001IeHrE U cCUCTEMAaTU3 AU
3HaHUH

KonTponbnas padora Ne3 mo teme

"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COEAMHEHUIN"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubmuoreka [JOK
https://m.edsoo.ru/ffOdfee2

bubmuorexa [JOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cbh2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

51

52

53

54

55

56

57

IIepBble mONBITKH
KJIAaCCU(UKAIIUN XUMUYECKUX
anemeHToB. [IoHaTHE O rpynmax
CXOJIHBIX 3JIEMEHTOB

[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema
XUMHUYECKUX dieMeHToR /I, M.
Menaeneena

[lepuropl, TPYMIIbI, MOATPYIIIIBI

Crpoenue atomoB. Coctas
aTOMHBIX siaep. M30Tomsl

CrtpoeHne 371eKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB
[Tepuoanueckoit cucremst /. U.
Menneneesa

XapakTepucTuKa XUMHUECKOTO
3JIEMEHTA MO €ro MOJIOKEHHUIO B
[Tepnonnueckoit cucreme /1. U.
MenneneeBa

3nauenue [leprnoguueckoro
3aKOHa JUIA Pa3BUTHUS HAyKU U
npaktuku. J[. 1. MenneneeB —
Y4EHBIN, IEAror U rpakx JaHuH

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢c

bubmuoreka [JOK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bu6mmorexa [IOK
https://m.edsoo.ru/00ada824

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

58

59

60

61

62

63

64

65

66

BHGKTPOOTPHHaTCHBHOCTB
aTOMOB XMMHUYCCKHX O3JICMCHTOB

MNonnag xumudeckas cBsI3b

KoBanenTHas IoJsipHasi
XUMHNYCCKas1 CBA3b

KoBanenTHas HCIIOJIAPpHAaA
XUMHNYCCKas1 CBA3b

CreneHp OKUCICHUS

OKHUCIIUTETBHO-
BOCCTaHOBUTEIbHBIC PEAKIIHH

OKHCIUTEIN U BOCCTAaHOBHUTEIN

KonTponbnas padora Ne4 no teme

«CtpoeHue atoma. XuMHA4decKas
CBSI3b»

PesepBHelIit ypok. O6001IeHNE 1
cUCcTeMaTH3allus 3HaHUI

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bubmuoreka [JOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bubmuorexa [JOK
https://m.edsoo.ru/00adaab9

bubmuoreka [JOK
https://m.edsoo.ru/00adae28

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6mmorexa [IOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
https://m.edso0.ru/00adb486

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

67 PesepBHbIil ypok. O600111IeHIE 1

cUCTeEMAaTH3alud 3HAaHUN

PesepBHelil ypok. O000IICHHE 1
cucTeMaTu3auuvs 3HaHUI

68

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d61c6



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

9 KJIACC
Ne

Tema ypoka

—~ =

Ilepuoanueckuii 3aK0H.
[Iepnonnueckas cucrema
XUMHUYECKUX dJIeMEHTOR /1.
H. Mennencepa

3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB
XUMHUUYECKUX JJIICMEHTOB
IIEPBBIX TPEX NEPUOI0B

Knaccudukanus n
HOMEHKJIATypa
HEOPTaHWYECKUX BEIIECTB

Buaber xumMnueckoiu cBI3U 1
THUIBI KPUCTATUTUYECKHUX
peLETOK

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3y4YeHHS

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/00adb59
e

bubmnoreka IIOK
https://m.edsoo.ru/00adb6b
6

bu6anoreka LIOK
https://m.edsoo.ru/00adb7e
2

bu6anoreka LIOK
https://m.edsoo.ru/00adbac
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

Konrtponsnas padora Nel
o teme «IloBropeHue u
yriayOJieHne 3HaHu!
OCHOBHBIX Pa3/IesIoB Kypca
8 Kimacca»

Knaccudpukanus
XUMHUYECKHUX PEAKLUU 110
Pa3JINYHBIM IPU3HAKAM

ITonstue o CKOpPOCTH
XUMHYECKOM pe€aKnuu.
IloHsTHE O TOMOT€HHBIX B
IreTCPOrCHHbIX PCAKIUAX

ITorsATHE O XUMHYECKOM
paBHOBecun. DaKkTOpHI,
BIIMSIIOIIME HA CKOPOCTh
XMMHYECKON peaKiuu 1
MOJIOKEHHE XUMHYECKOTO
paBHOBECHS

OKHUCIIUTENBLHO-
BOCCTAHOBUTEIHHEBIE
peakiuu

but6mmoreka [IOK
https://m.edsoo.ru/00adbch
0

bubmnoreka IIOK
https://m.edsoo.ru/00adbe9
a

bu6nuorexa [IOK
https://m.edsoo.ru/00adc28
c

but6mmorekxa [IOK
https://m.edsoo.ru/00adcad
e



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

10

11

12

13

14

15

16

Teopus
3JIEKTPOJIUTUYECKON
nucconuanuu. CUiabHbIC U
cy1abbIe AIEKTPOITUTHI

Honnbie ypaBHEeHUS
peakuuii

XHUMHUYECKHUE CBOMCTBA
KHUCJIOT U OCHOBAHH B
CBeTe MpecTaBlIeHul 00
BJIEKTPOIUTAYECKOMN
JUCCOLIAuU

XuMUYecKre CBOMCTBA
COJICH B CBETE
Ipe/icTaBIeHH 00
BJIEKTPOTUTHYECKON
JTUCCOITHAITIT

[TonsiTue o runponuse
conelt

O06001menue u
cUCTEMaTH3aInsI 3HaHUH

[IpakTnueckas padora Ne 1.
«Pemenue
HKCHEPUMEHTATBHBIX
3a1au»

bub6nmoreka [IOK
https://m.edsoo.ru/00adcd6
8

bu6nmorexa [IOK
https://m.edsoo.ru/00add44
8

bubnunoreka LIOK
https://m.edsoo.ru/00add5d
8

bubnunoreka LIOK
https://m.edsoo.ru/00add8b
2

bu6nmorexa LIOK
https://m.edsoo.ru/00add9d
4

bubnmorexa LIOK
https://m.edsoo.ru/00addd1
2

bubnunorexa LIOK
https://m.edsoo.ru/00addbf
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

17

18

19

20

21

KonrtponsHas pabora No2
0 TEMe
«DJIEKTpOIUTUYECKAS

M CCOLMALUS.
XUMHUYECKUE PeaKkI1U B
pacTBopax»

OOm1ast XxapaKTEepUCTHKA
rajJloreHOB. XMMHYCCKHE
CBOICTBA Ha MPUMEPE
xJjopa

XnopoBogopoa. ComnsiHas
KHCJIOTa, XUMUYECKHE
CBOWCTBA, MOJIyYCHHE,
MIPUMEHEHUE

[IpakTuueckas padora Ne 2
o teme «llomyuenue
COJISHOM KHCJIOTHI,
H3y4YCHUE €€ CBOKCTBY»

Breraucnenus 1o
YPaBHEHUAM XUMUYECKUX
peaKuuii, €ciii OJJUH U3
peareHToB J1aH B U30BITKE

but6mmoreka [IOK
https://m.edsoo.ru/00addec
0

bubnuoreka [{OK
https://m.edsoo.ru/00addfe
2

bubnuoreka [{OK
https://m.edsoo.ru/00adel10
4

bubnmorexa LIOK
https://m.edsoo.ru/00ade34
8

bubnunorexa LIOK
https://m.edsoo.ru/00ade48
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
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

22

23

24

25

26

OOm1ast xapaKTepUCTHKA
aneMeHToB VIA-rpynmsl

AJITOTPOIIHBIC
MOAU(UKAIIIH CEPBI.
Haxoxnenue cepsl u eé
COEAMHEHHH B IIPUPOJIE.
XHUMUYECKUE CBOKCTBA
cepol

CepoBo10po/1, CTpOEHHUE,
(bU3UYECKHEe U XUMUYECKUE 1
CBOICTBa

Oxcuppl cepol. CepHas
KHCII0Ta, (U3NYECKUE U
XUMHUYECKHEe CBOWCTBA,
IpUMEHEHHE

XHWMHYECKHUE PEAKIUH,
JIeXKaIKe B OCHOBE
MIPOMBIIIJIEHHOTO criocoba
MIOJIy4EHUsI CEPHOM
KHUCJIOTBI. XUMHUYECKOE
3arpsiI3HEHUE OKPYKaAIOLIEN
Cpebl COEIMHEHUAMU
cepbl

but6mmoreka [IOK
https://m.edsoo.ru/00ade64
a

bubnunoreka LIOK
https://m.edsoo.ru/00ade64
a

bubnunoreka LIOK
https://m.edsoo.ru/00ade80
2

bu6nmorexa LIOK
https://m.edsoo.ru/00adea?2
8

bu6nmorexa LIOK
https://m.edsoo.ru/00adec8
a



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

27

28

29

30

31

BrlunciieHne MaccoBOit
JIOJIX BBIXOJ1a IIPOJYKTa
peakiumn

OO61mas xapakTepucTHKa
3J1EMEHTOB V A-rpynibl.
A30T, pacipoCTpaHEHHUE B
npupoje, GU3HIECKue U
XMMHYECKHUE CBOMCTBA

AmMHEaK, ero pu3nIecKue
1 XUMHYECKHE CBOMCTBA,
MOJTy4eHUE ¥ IPUMEHEHHE

ITpakTryeckas padora Ne 3
o teme «llomyduenue
aMMHaKa, U3y4yeHHUe ero
CBOMCTB»

A3oTHas KucioTa, eé
(bu3znyecKkrue 1 XUMHUYECKHe
CBOICTBa

but6mmoreka [IOK
https://m.edsoo.ru/00adec8
a

but6mmoreka [IOK
https://m.edsoo.ru/00adeea
6

bubmuoreka [{OK
https://m.edso0.ru/00adf00
4

bubnmorexa LIOK
https://m.edsoo.ru/00adf18
0

bu6anoreka LIOK
https://m.edsoo.ru/00adf30
6



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
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

32

33

34

35

Hcnons3oBanue HUTPATOB
U COJIE aMMOHUS B
KauecTBE MUHEPATbHBIX
ynoOpeHuii. XuMHU4ecKoe
3arpsi3HEHUE OKpYKaroLeit
Cpelibl COeIMHEHUSIMU
azoTa

docdop. Oxeun dpochopa
(V) u pocdopnas kucinora,
(1)I/I3I/I‘-ICCKI/IC U XUMHNYCCKHEC
CBOMCTBA, IOJIy4CHHUE

Hcnonb3oBanue Gocdaron
B KQU4eCTBE MUHEPAIBbHBIX
ynobpenuii. 3arpsisHeHHe
MPUPOJHOM CpeJibl
dbocdharamu

Yraepon,
pacrnpocTpaHEeHHE B
npupoae, hpuznyeckue u
XUMHUYECKHUE CBOICTBA

bu6nunoreka LIOK
https://m.edsoo.ru/00adf51
8

bubmuoreka [IOK
https://m.edso0.ru/00adf68
a

bu6anoreka LIOK
https://m.edsoo.ru/00adfc2
0

bu6nmorexa LIOK
https://m.edsoo.ru/00adfd9
c



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

36

37

38

39

40

Oxcunpl yriepona, ux
¢bu3znyecKkrue 1 XuMHUYeCKHe
CBOMCTBA. DKOJIOTUYECKHUE
MpOOJIEMBbI, CBSI3aHHBIE C
okcuaoMm yriepoaa (IV)

VYrosapHasa KUCIOTa U €€
con

[IpakTuueckas pabora Ne 4
o teme "[lonyyenue
YIIIEKUCIIOTO Ta3a.
KauecTtBennas peakuus Ha
KapOoHaT-MOH"

[lepBoHaUYaIbHBIC TIOHSATHUS
00 OpraHMYeCcKUux
BEIIIECTBAX KaK O
COEIMHEHUSX yriiepoaa

Kpemnwnii u ero
COCIMHEHMS

bu6nunoreka LIOK
https://m.edsoo.ru/00adfeb
e

bubnuoreka [{OK
https://m.edso0.ru/00ae006
c

bubnunoreka LIOK
https://m.edsoo.ru/00ae027
e

bubmnoreka IIOK
https://m.edsoo0.ru/00ae054
e

bubnmorexa LIOK
https://m.edso00.ru/00ae080
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

41

42

43

44

[TpakTuyeckas pabora Ne 5.

Pemenue
AKCIEPUMEHTAIIbHBIX 33724
o Teme «Baknenmnine
HEMETaJlJIBl M UX
COCITUHECHHUS

KonTponbnas padorta Ne3
no Teme «BakHelimme
HEMETaJUIbl U UX
COETMHEHUS

OO01mas xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB —
MeTaiioB. Mertannuyeckas
CBA3b U METaJNINYECKast

KPUCTaJUINYECKasl PELIETKA.

duznueckue cBoiicTBa
METAJJIOB

XHWMHYECKHE CBOMCTBA
METaJIJIOB.
DIEeKTPOXUMHUYECKUN P
HaIpsHKEHUH METaJUIOB

but6mmoreka [IOK
https://m.edsoo.ru/00ae0bf
2

bubnuoreka [{OK
https://m.edsoo.ru/00ae0el
8

bubnunoreka LIOK
https://m.edsoo0.ru/00ae103
e

bu6nmorexa LIOK
https://m.edsoo.ru/00ael15
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

45

46

47

48

49

50

51

52

OO0mu1ue crocoObl
MOJIyYCHHSI METAJLIOB.
CHHaBBI. BBI‘-II/ICJICHI/IH 10
YPaBHEHHUSIM XHMHUYCCKUX
pEaKIvii, €CJIM OJMH U3
pEarcHTOB COAEPIKUT
IPUMECH

[TonsiTre o Koppo3uu
METaJIJIOB

Il{enoyHBIE METAILIBI

OKCI/II[I)I U TUAPOKCUBI
HaTpus U KaJIUAg

I[lenoyHO3EMETBHEIE
METaJIIbl — KaJIbIIUHM 1
MarHui

Baxxnenmmne coeqmHeHNs
KabITHS

O06001menue u
cUCTEMaTH3aInsI 3HaHUHN

JKécTKOoCTh BOJBI M
CIOCOOBI €€ yCTpaHeHus

bub6nmmoreka [IOK
https://m.edsoo.ru/00ael15
6

bubnunoreka LIOK
https://m.edsoo.ru/00ael27
8

bubnunoreka LIOK
https://m.edsoo.ru/00ael4b
2

bubmuoreka [IOK
https://m.edsoo.ru/00ael4b
2

bubmnoreka IIOK
https://m.edsoo.ru/00ael5e
8

bubmnoreka IIOK
https://m.edsoo.ru/00ael5e
8

bubnunorexa LIOK
https://m.edso00.ru/00ae188
6



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
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

53

54

55

56

57

58

59

[TpakTuyeckas pabora Ne 6
1o TeMe "YKEcTKOCTh BOJIbI
U METOJbl €€ ycTpaHeHus"

AnmroMuHUN

AmpoTtepHbIe cBOMCTBA
OKCH/Ia U TUJIPOKCH]IA

Keiaeso

Okcupl, THIPOKCUIB U
conu xene3a (I1) u sxenesa

(1)

O0600111eH1E U
CHUCTEMATHU3ALUS 3HAHUMN

[IpakTnueckas padora Ne 7.

Pemenne
AKCIEPUMEHTAIBHBIX 33124
no tTeMe «Baxxueiine
METaJlJIbl U UX
COCJIMTHEHMUSI

bub6nmoreka [IOK
https://m.edsoo.ru/00aelae
8

bu6nmorexa [IOK
https://m.edsoo.ru/00aelc6
4

bubnuoreka [{OK
https://m.edsoo.ru/00aelc6
4

bubnunoreka LIOK
https://m.edsoo.ru/00aeld8
6

bu6nmorexa LIOK
https://m.edsoo.ru/00ae35e
6

but6mmorexa [IOK
https://m.edsoo.ru/00ae3de
8



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

60

61

62

63

64

65

Breraucnenus 1o
YpaBHEHUSIM XUMUYECKUX
peaKkuuii, €Ciii OJUH U3
peareHTOoB J1aH B U30BITKE
WJTU COJICPYKUT IMPHUMECH.
Brrancnenus maccoBoit
JIOJIU BBIXO0J1a TPOAYKTa
peakuu

O06006111eHE U
cucTeMaTu3alusd 3HaHUN

KonTponbnas padorta Ne4
o TeMe «Baxkueiiue
METaJUIbl U UX
COEJIMHEHU S

BemectBa n marepuassl B
MOBCEIHEBHOM KU3HU
yeJoBeKa

XHUMHUECKOE 3arpsi3sHEHUE
OKpY’Karolllen cpeibl

Ponp xuMuu B pemicHUN
OKOJIOTHYCCKHUX HpO6HCM

but6mmoreka [IOK
https://m.edsoo.ru/00ael75
0

bu6nmorexa LIOK
https://m.edsoo.ru/00ae3f5
0

bu6anoreka LIOK
https://m.edsoo.ru/00ae427
0

but6mmorekxa [IOK
https://m.edsoo.ru/00ae427
0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66

67

68

PesepBHbIii ypOK.
O0600111eHE U
cucTeMaTu3alus 3HaHu|

Pe3epBHbIil ypok.
O60061eHue u
CUCTEeMaTu3alusl 3HaHUH

PesepBHBIii ypOK.
O06006111eHE U
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

but6mmoreka [IOK
https://m.edsoo.ru/00ae0d0
a

bu6nunorexa LIOK
https://m.edsoo.ru/00adb33
[%

bubnuoreka [{OK
https://m.edsoo.ru/00ad9ch
2



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




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
* Xumus, 9 knacc/ 'abpuensna O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AKHI/IOHCpHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bubmoreka [IOK
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