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HHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBaTenpHON  TporpaMMbl ~ OCHOBHOro  obmiero  oOpa3oBaHus,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCHUTAHUS M C Y4ETOM KOHIICTIMM IMPENOoJIaBaHusl Y4eOHOIro
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma mo xumuu Aa€T MpEACTABICHHUE O LIENAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS M PA3BUTHS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIep KaHHe,
IpeIyCcMaTpPUBAET PACIPEEIICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszenaM M TemMaM MpOorpaMMbl MO XHWMHUH, OMPENESeT KOJIMYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTYEMYIO
MOCJICIOBATEIbHOCTh M3YYCHHUSI XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydarImuxcs, ONpenesieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuu TpedoBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a TakKe TpeOOBaHMI
K pe3yibTaTaM OOydeHHs XMMHUH Ha YpPOBHE IleJiel H3y4yeHUs MpeaMera u
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOyYaromierocs Mo
OCBOCHHIO YUYEOHOTO COJICPKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocs, ero NpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT HOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOMPEBPAICHUIX
SHEPruud U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTIX PEHICHUS II00aTbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM U SKOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3alli  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHUpOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmed u QyHKIHOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB WX CAMOCTOSTEIBHOW y4eOHON N1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM eI TeIbHOCTH;

3HAKOMUT CO CHEIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
[IEJIOCTHOTO B3IJIAJa HA EAUHCTBO TMPHUPOJBI M  YEJOBEKa, SIBIACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOyJarommxcs;

croco0CTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAyYHbIM 3HAHUSAM, K TPUPOJIe, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa30BaHNE 00YJIAIOITUXCS.

JlanHbie HampaBiieHUs B OOYYCHUH XUMHUH 00ECTICUUBAIOTCS CIEIU(DHUKOIM
colepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBIACTCA MEJaroruv4eckKu
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICTIEHHOM JTare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIer0 0Opa30BaHUsSI OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOMUMHKCS CHCTEMbI TMEPBOHAYAIBHBIX TOHATUNA XUMUH,



OCHOB HEOPraHMYECKOW XWMHUU U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX MOHSITHN
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
MOHATHM O XHUMHUYECKOM DJICMEHTE M BCIIECTBE U CHUCTEMbl MOHITHM O
XUMHU4Yeckor peakuuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHBI IIO
MPUHIIMITY TOCIEI0BATEILHOIO PA3BUTHSA 3HAHUMW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

— aQTOMHO-MOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MeHneneeBa Kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBICHUNA 00 JJICKTPOIUTHYCCKOW JTUCCOIMAIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICIICHHBIX (PAaKTOB, Pa3BUBAIOTCS ITOCJICAOBATEIBLHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJCTABICHUS] O XHMHUYECKOW COCTaBJIAIONICHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IECHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B HayKe. M3ydeHrne XUuMHUM MPOUCXOJUT C MPUBIICUCHUEM
3HAHWW W3 paHee H3YYCHHBIX Y4EOHBIX mpeameToB: «OKpyKarolmuid MHDY,
«bnonorusa. 5-7 knaccel» u «Pu3nKa. 7 KIacc.

[Ipy wu3ydeHUH XUMHUH TPOUCXOAUT (POPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM  Hayku Kak o0JlacTM  COBPEMEHHOIO  ©CTECTBO3HAHMS,
MPAKTUYECKON JIeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOH KyJIbTYphl. 3ajlaya y4eOHOro MpeaMeTa COCTOUT B (POPMHUpPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BAXKHEHIIMX ()aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAyYHBIM METOAaM IO3HAHUS MPH
W3YYEHUH BEIIECTB M XUMHYCCKHMX peakiui, B (GOPMUPOBAHUU U Pa3BUTHH
MO3HABATEIBHBIX YMEHUUW M HMX NPUMEHEHUHM B Yy4eOHO-IIO3HABATEIHBHOW M
y4eOHO-HUCCIIeIOBATENIbCKON ACATEILHOCTH, OCBOCHHUU IIPaBWJI OE30I1acCHOTO
oOpallleHHsI C BEIeCTBaMH B IMIOBCETHEBHOM KU3HHU.

[Ipy wu3ydeHHMM XWUMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
BXHOE 3HAUCHHUE ITPUOOPEIIN TaKue 1eJTH, KaK:

— (opMHUpOBaHHE HWHTE/UICKTYaJdbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
caM0o00pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM KU3HH,

— HampaBJICHHOCTh OOyYCHHUS Ha CHCTEMaTHYECKOe NPHOOIICHHE
00yJarommxcsl K CaMOCTOSTESILHON TTO3HABATEILHON JCATEILHOCTH, HAYYHBIM
MEeTO/JaM TO3HaHUs, (QOPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHH;

—  of0ecriedyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OoOydJaroIMMuUCs  OMbITa  Pa3HOOOpa3HOW  JIEATENbHOCTH, TIO3HAHUA U
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB ACATEIbHOCTH;

— QopmupoBanue o0meH (QYHKIIMOHATEHON M €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHHH OOBSCHATH M OIEHUBATH SIBJICHUS



OKPY’KaIOIIEro MUpa, UCIOJb3Yysl 3HAHUS M OIBIT, MOJYYEHHbIE MPU U3YYECHUU
XUMUH, TPUMEHATh UX MPH PEIIeHWH TpoOJieM B TOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— QopmupoBaHue y O0O0y4YarONIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHHS IIEHHOCTU XHWMHYECKUX 3HAHUU JJI1 BBIPAOOTKHU SKOJIOTHYECKH
11eJeco00pa3HOro TMOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEISAX
COXPaHEHHS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIINEUEIOBEUCCKUX IICHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduis W  HaNpaBJICHHOCTH
JagbHEUIIero o0y4eHus.

OOGmiee 4yuca0 YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezren0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMHUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiecTtBa. dPuU3nUecKue CBOWMCTBA BEHIECTB. ATPETaTHOE COCTOSHHE
BeulecTB. [[oHATHE O MeTOAAaX MO3HAHUS B XUMUU. UHCTHIE BELIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHAas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBs3b
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€rel mo
dbopMmynamM XUMHUUYECKUX COSAMHEHUM.

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUs MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus XuMuyeckux peakiuii (COeTMHEHUS, Pa3JIOKEHUS, 3aMEIICHNUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpUU
U npuéMamMu oOpalleHus C Ja0opaTOpHBIM O00OPYTOBaHUEM, H3YYCHHE W
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBJIeHUE BOCKA, TasHUE Jib/la, paCTUPaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBHE MeJa C KHUCIOTOMN)
SABJICHUM, HAOJIO/ICHHEe M ONHCAHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pas3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuaa meau (1) nmpu HarpeBanuu, B3auMOIEHUCTBHE
xenesa ¢ pactBopom conu meau (1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTa,  (QWIbTPOBAHWE,  BbIMAPUBAHUE,  JUCTUIUISAIMSA,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIIOJECHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OIbITAa, HWUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocrtaB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemiecTBO. Haxoknenue kucimopoga B MpuUpojae, (PuU3nyeckue U XUMHUUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunsl. [Ipumenenne kuciopoma. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aJuToTpoInHass MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3 PexT XUMUYECKON peakluu, TEPMOXUMHUUYECKUE YPaBHECHHS,
9K30- U JHJIOTEPMUYECKHE pEaKIuu. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(dekTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxoskaeHuwe Bomopona B
npupojse, (U3MYECKUEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyyenusi. KUcioTel v cou.

MousipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CcBoMCTBa BOAbl. Boma kak pactBoputens. PacTBOpbL.
HacplllieHHbIE U HEHACHIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.



MaccoBasi 1107 BEHIECTBA B PpPACTBOpE. XHWMHYECKHE CBOMCTBA BO/IBI.
OcHoBanusi. Ponb pacTBOpOB B NPHUPOJE W B KU3HU 4elioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYKCTKA ITPUPOIHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyromiie (OCHOBHbBIEC, KHUCIOTHBIC, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MuecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanusa. Knaccudukanuss OCHOBaHMIA: IIEIOYHM M HEPACTBOPUMbIC
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKHE U XUMHUUYECKUE CBOICTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. @usznueckue
U XMMHUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCTH MeTaimioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Howmenknatypa comneil. PuU3MUECKME W XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEHECIICHUE COJAEp)KAaHUs KHUCIOpOJa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOa,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAaKOMJICHHE C
oOpasllaMl OKCHJIOB W OIMCAHWE WX CBOWCTB, TOJy4€HHE, COOMpaHuE,
pacro3HaBaHWE U W3YyYEHHE CBOWCTB BOJOpPOJa (FOpPEHHE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (1) (Bo3MOxkHO MCIIONIb30BaHUE BUICOMATEPUATIOB),
HaOoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHHE
OCOOEHHOCTEM PAcTBOPEHHS BEIIECTB C Pa3IMYHONM  PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBHE BOABl C METAUIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENIOBaHUE 00pa3iloB
HEOPTaHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHUS
OKpAaCKA MHJIHUKATOPOB B pACTBOpPax KHUCIOT W 1IEJIOYEH, HU3YyUYECHUE
B3aumojiericTBus okcuaa meau (Il) ¢ pacTBopoM cepHOUM KHCIOTHI, KUCIOT C
METAJUIAMU, PEAKLINN HEUTPAIU3ALNH, [TI0JyYEeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPYyrMM W3 pacTBopa COJM, pPELICHUE
JKCIIEPUMEHTAJIBHBIX 33Ja4 M0 Teme «BaxHeWlne Kiacchl HEOPTraHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XMMH4YeCKasi CBSI3b.
OKHcInTeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[TepBbie TOMBITKH KiIacCU(UKAIMN XUMHUECKUX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJOYHBIE U IIEJI0YHO3EMETbHbIE METaJUIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepunoanueckuit 3akoH. [leproanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux osiemeHToB JI. WM. Mennaeneesa.
[Tepuonsl u rpynmnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
MIEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHbBIX snaep. M30TOmbl. DNEKTPOHBI.
CtpoeHue dIeKTPOHHBIX 000JI09EeK aTOMOB IEePBBIX 20 XUMHUECKUX 3JIEMEHTOB



[Tepuomnueckon cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTU WM3MEHEHHUsI painyca aTOMOB XMMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOIaM.
3nauenne Ilepuonuueckoro 3akoHa u IlepuoanMYeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pPa3BUTHUS HAyKu U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAKIaHUH.

Xumudeckas cBsi3b. KoBaseHTHast (ToisipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
IIpoueccrl OKUCIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm

U3ydeHHe 0Opa3llOB BEIIECTB META/UIOB U HEMETAJNIOB, B3aWMOICHCTBUE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

Peanuzanysi MEXNpeAMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEeHHO-HAyYHbIC TOHATHS: HAay4dyHbIH (aKT, THIOTE3a,
TEOpHs, 3aKOH, aHaJdu3, CHUHTE3, KiIacCHuUKaIUsi, IEepUOIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBaHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

dusznka: marepus, aroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, DJICKTPUYECKUM 3apsiji, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIeCTBa, a3, (U3MYECKUE BEIUYHHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThl, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJIBI,
IOJIE3HBIE UCKOITAEMBIE, TOTIIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XAMUYECKUX DJIEMEHTOB TIEPBBIX TPEX IMEPHUOAOB, Kalaus, KajlblUid H HX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommueckon
CHUCTEME U CTPOEHHEM MX aTOMOB.

CtpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THIBI KPUCTATTMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT TUMA KPUCTAINIMYECKON PEIIETKU
1 BUJa XUMHUYECKOU CBA3U.

Kimaccupukanuss W HOMEHKIATypa  HEOPTaHMYECKHX  BEIIECTB.
XUMHYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaM
HEOPTaHWYECKUX COCIMHECHUHN, TCHETUYECKAsl CBSI3b HEOPraHMYECKUX BEIIIECTB.

Kiaccudpukanuss XUMUYECKUX PEAKIUHA M0 Pa3IMYHBIM IIpU3HAKaM (10
YHUCITy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEILIOBOMY (D PeKTy,
0 HW3MCHCHUIO CTEIEHEW OKHUCICHUS XHUMHYECKHUX  DJIIEMEHTOB, IO
o0paTUMOCTH, TIO YYacCTHIO KaTajau3aropa). OJK30- H JHIAOTEPMHUYECCKUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTH xuMuueckou peaknuu. [ToHsTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peakuusx. [loHATHE O TOMOT€HHBIX H



reTeporeHHbix peakuusx. [lonstue o karamuse. lloHsAiTHE O XUMHUYECKOM
paBHOBecUU. DPaKTOphI, BIMSIOIINE HAa CKOPOCTh XUMHUYECKOW peakuuu u
MOJIOKEHHE XUMHUYECKOTO PABHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHH
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ 3JIEKTPOJUTHYECKON  IUCCOUMALMHU.  OJJNEKTPOJIUTBI U
HEANEKTpOIuThl. KaTnoHbl, aHMOHBI. MeXxaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUd HOHHOIO
oOMeHa, TOJIHbIE U COKpalléHHbIE HOHHbIE ypaBHEHHs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHUN M COJIEH B CBETE MPECTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O TUAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CJIOKHBIX BEIIECTB
(x7opuga HaTpusl), HUCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLUUAIMU KHUCIIOT,
IesIo4ei u coseit (B0O3MOKHO HUCIIOIB30BaHME BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WUTFOCTPUPYIOIIUX NMPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajika, BBIJICJICHHE Ta3a, oOpa30BaHHWE BOJbI), OIIBITOB,
WUTIOCTPUPYIOIUX MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropenue, peakuuu pa3JoXKeHus, COCJIMHEHHUS ), pacro3HaBaHHE
HEOPraHMYECKUX BEHIECTB C IMOMOUIBIO KAYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaubl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue u GU3n4IecKue CBONCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHUUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoAeiCTBHE C METAJNIaMH, HEMETaulaMH, LIeJI0o4aMu). XJIIOPOBOIAOPO.
CosiHasg KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJyUYeHUE, MpUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOJA HA OpraHu3M 4elioBeKa. BakHeilllne XJIOpUIbl U UX
HaXO0XJICHUE B IIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHn OKucieHus. CTpoeHue u pu3nIecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHUCIOpPOAAa H  cepbl. AJUIOTPONHBIE
MOJIU(PUKALIUUA KUCIOPOJIa U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOI0pOI,
cTpoeHue, ¢(uU3MYecKue U XHUMHYeCKue CcBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENId KUCIOTHBIX OKCUIOB. CepHas KuCIOTa, (U3UYECKUE W
XUMUYECKHME CBOMCTBa (0OOIIME Kak TMPEACTABUTENs Kiacca KHUCIOT U
cnenupuyeckre). XMMUUIECKUE PEAKIUH, JISKAIINEe B OCHOBE MPOMBIIIIICHHOTO
crioco0a TMoMy4deHus: cepHoil KHucioThl. [IpuMenenne cepHort kuciotel. Comnm
CCPHOIl KHCIIOTBI, Ka9eCTBEHHAs! Peakuys Ha Cynbdar-noH. HaxoxaeHue cepel
1 e€ COeAUHEHU B MpHUpoJe. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH CpPeJibl
COCMHEHUAMU Cepbl (KUCIOTHBIE IO, 3arpA3HEHUE BO3/lyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mras xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEINEHU OKUCIEeHUsA. A30T, pacnpoCTpaHEHHE B



npupoze, pusndueckue u XumMuieckue cpoiictBa. KpyroBopor azora B nmpupoJe.
AMMHaK, ero pU3nyecKue U XUMUYECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauecTtBeHHast peakiysi Ha MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MOJy4YeHHUeE,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIMe Kak MpeCTaBUTENs Kiacca
KUCIOT W crnenuduieckue). VMcnonp3oBaHue HUTPATOB M CoOJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIC TOXKIH, 3arpsI3HEHUE BO3/1yXa, TTOYBbI
u BojioéMoB). docdop, amnorponubie Moaudukanuu docdopa, puzndeckue u
xumuyeckue cBoictBa. Oxcun docdhopa (V) u  dochopnas xucnora,
du3nyueckre U XMMUYECKUEe CBOMCTBA, noxydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapaktepuctuka osnemeHToB |VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCIEHUA. YTJIEPO, aNIOTPOIHBIE
MOJAU(PUKALIUUA, PACTIPOCTPAHEHHE B MPHUPOJAE, (PU3NYECKUEe U XHUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepona B npupoae. Okcuibpl yriaepoa,
uX (QU3NYECKHe U XUMUYECKHUE CBOWCTBA, JEHCTBUE HA YKUBHIC OPTaHHU3MBI,
MOJIYYCHHE U NMPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMbl, CBI3aHHBIE C OKCHUIOM
yraepoga (1V), rumoresa rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YronpHas kuciora u €€ coiaM, UX (UMYECKUE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHHE W NpuMeHeHue. KauecTBeHHas peakids Ha KapOoHaT-
noHbl. Mcronbp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEHIeCTBAX Kak o
COCIMHEHUSIX YTiiepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, ATaHOJI, TIUIIEPHH,
yKCyCcHasi KucioTa). [lpupoaHple HCTOYHHUKH  YIIEBOAOPOAOB  (yroib,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYEeCKH BaKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojax — U UX POJHU B KU3HM 4yeJoBeka. MaTrepualbHOE €TUHCTBO
OpraHUYECKUX M HEOPTAaHUUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, MOJIYyYCHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmme mnpeacraBieHus 00
okcuze kpeMuus (1V) u kpemuaneBoit kucnore. CHIMKATHI, KX UCTIOIB30BAHKE B
OBITY, B IPOMBIIIIECHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpodiemMbr 6€30macHOTO UCTIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHHe OOpa3l0oB HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJISSHOU
KHUCIIOTHI, TPOBEICHUE KAaU€CTBEHHBIX PEAKIIUN HA XJIOPUI-UOHBI U HAOIIOICHUE
MIPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromre (Pu3ndecKkue U XUMHUUIECKHE
CBOWCTBA TQJIOT€HOB M WX COCIMHEHMH (BO3MOXKHO HCIOJb30BaHUE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C OO0pa3laMu XJIOPUIOB (TaJoTreHUIOB),
O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COCOUHEHUSMU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBIICHHONW CEPHOM  KHCIIOTBHI, TPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcyiabhaT-uoH W HaOMIOJIeHWe TMpu3HaKa e¢
MPOTEKAHUs, 03HAKOMJICHHE C (DU3NYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COCMHEHWI (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), 0Opasiamu
a30THBIX U (POCPOPHBIX yIOOPEHUI, TTOIyICHHE, COOMpaHKEe, PacllO3HABAHUE U
M3y4YeHUE CBOWCTB aMMMAaKa, MPOBEICHHE KAYECTBEHHBIX DPEaKIUi Ha HOH



aMmmoHusi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
UCIIOJIb30BaHUE BHUCOMATEPHATIOB), H3YYEHHE MOJCICH KPHUCTAUIMUYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMKM PACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclo3HaBaHHWE W HM3y4YCHHUE CBOMCTB
YTJIEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBCHHBIX pEaklMii Ha KapOoOHAT W
CUJIUKAT-UOHbl M HU3YyYCHUE MPU3HAKOB HUX IMPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BakHeile HeMeTauIbl 1 UX COSTUHCHUSY.

MeTaJiIbl 1 X COeAMHEHHUS

OO6miass XapakTepUCTUKAa XUMHUYECKHX DOJEMEHTOB — METaJUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [lepronueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenpneneeBa u ctpoeHusi aroMoB. CTpoeHHEe MeTajuioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKAas KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUYECKUN Pl
HaNpsDKEHUM MeTauioB. DU3MYECKHE W XUMHYECKHME CBOMCTBAa METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpPO3WMHM METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llemounble  MeTauibl:  MOJIOKEHHE B llepuogmuecko  cucreme
XAMUYECKHUX 31eMeHTOB [[. . MeHneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (HAa NpUMEpPE HATPUS H
kanust). Okcuapl M THAPOKCHABI HATpUS U Kajaus. [IpuMeHeHHe IeIOYHbIX
METAJIOB U UX COCIUHECHHUM.

[llenouyHo3eMeNbHBIE METAIbl MarHud W KaJIbLUMK: IIOJIO)KECHHUE B
[lepuomnueckont cucreme xumudeckux osnemeHtoB JI. WM. Menpgeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJAEHHE B mpupoae. Puzmueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kaubliusa. Baxkneliume coeguHeHUs Kaiablius (OKCHI,
TUAPOKCHUJI, COJIN). JKECTKOCTH BOBI M CIIOCOOBI €€ YCTpaHCHHS.

AmomuHuii: nosioxkeHue B Ilepuonnueckoil cucremMe XHUMHYECKHUX
snemeHToB J[. M. MenneneeBa, CTpo€HHE aTOMa, HAXOXICHUE B MPHUPOJIE.
dusnueckre W XUMUYECKHE CBOWMCTBA amtOMUHUS. AMGOTEpHBIE CBOWCTBA
OKCH/JIa U TUJIPOKCHUJIA AITFOMUHUS.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHUE aToMa, HAXOXKJICHUE B npupoje. Pusnyeckue u
XUMHUYECKHEe CcBoMcTBa xkene3za. Okcuapl, THAPOKCHAbBl U conu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuyeckuii IKCnepumMeHm:

O03HAKOMJICHHE ¢ oOpaslaMHd METaJNIOB M CIIaBOB, MX (HU3UYCCKUMHU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTATOB KOPPO3WHU METAJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIBIIUS W HATpUs C BOJOW (BO3MOYKHO HCIOJIb30BAHHE BHIEOMATEPHAJIOB),
VCCJIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, MPOIIECCAa TOPEHHUS JKEJIe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPHU3HAKOB IPOTEKAHUS
KaYE€CTBEHHBIX PEAKIM HA HOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KeJie3a
(1) u xenesa (Il), memu (Il), HaOnrOmEHHWE W OMHCAHUE MPOIECCOB
OKpalllMBaHWsl TUIAMEHM HWOHAMW HaTpus, Kaiusg MW KajdblHs (BO3MOXKHO
HCIIOJIBb30BAaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOKMCTB
TUJIPOKCHIA ATFOMUHHS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCHEPUMEHTATbHBIX
3aJ1ad 1o TeMe «BakHelIme MeTaliIbl U UX COSTUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemecTBa 1 Marepuanbl B TOBCEHEBHOM >KM3HU YesoBeka. besomnacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPY Kalolek cpepbl (MpeieibHas JomyCcTUMast
KOHIIeHTpamust  BemiectB, pgainee — IIJIK). Ponp xumum B pelreHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

H3ydeHHue o0pa3lioB MaTePUAIOB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHBIC
MaTepualbl).

Meoscnpeomemmnule ceazu

Peanmzanust MexnpeaMeTHBIX CBA3€d MpU M3YYCHUH XUMHU B 9 Kjacce
OCYILIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK W TIOHATUM, SIBIASIOMIMXCS CHUCTEMHBIMH JIJIS OTJEIbHBIX
IPEAMETOB €CTeCTBEHHO-HAYYHOTO ITUKIIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MMOHATHS: HAYYHbIN (aKT, TUIOTe3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, KiaccuuKamus, IepUOIUIHOCTh, HaOII0JICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SIBJICHHE, MapHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

dusmka: Marepus, aToMm, 3JCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
U30TOIIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, JEKTPHUUYECKUM 3apsiji, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JHUAJECKTPUKH, (HOTODIEMEHT, BEIIECTBO, TEI0, O0O0BEM,
arperaTHOe€  COCTOSSHME  BEIIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYECKass pEImETKa, CIUIaBbl, (PU3HYECKHUE BEIUYHMHBI, CIIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TIIaHeThI, 3BE3/161, COHIIE.

buonorus: ¢orocunTes, npixanue, 6mocdepa, SKOCUCTEMa, MUHEPAJIbHBIC
yI00peHns, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbBIC BEIICCTRA.

['eorpadmsa: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIC IMMOPOMIBI,
TIOJIC3HBIS HCKOTIaeMBbIE, TOILIUBO, BOJHBIC pPecypcHhlI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENIBHOM  JEATEIBHOCTH B COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMU,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMU TOBEJACHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CUCTEMOM IO3UTUBHBIX LEHHOCTHBIX OPUEHTAUUA U
pacIIMpeHne ONbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

LHEHHOCTHOTO  OTHOUIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEIWIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B )KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIXKCHHSIX UM OTKPBITHSIX MHUPOBOH H
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAyYHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHWI B  KOJUIEKTUBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B
OOIIIECTBEHHO IMOJE3HOM, y4eOHOUCCIIEeI0BATEILCKOM, TBOPUYECKON U JIPYTUX
BUJIAaX JICSITEIbBHOCTH, TOTOBHOCTH K PA3HOOOpPa3HOWM COBMECTHOM JIEATEILHOCTH
IIPY BBIMIOJHEHUU Y4€OHBIX, O3HABATEIBHBIX 33/1a4, BHITOJTHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTpEMJICHUS K
B3aMMOIIOHMMAHWIO W  B3aUMOIIOMOIM B  Tpolecce OTOM  yueOHOi
NEATEIIbHOCTH, TOTOBHOCTH OILIEHUBATh CBOE MOBEICHHE U TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU IMOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJITHOM CPEIOH, O POJIM XMMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
M0 XHMHH, HEOOXOJMMbIE IJisi OOBSICHEHUS HAOII0IaeMbIX TIPOILIECCOB H
SBJICHHUM, TMO3HABATEIIbHOW, MHGOPMAIIMOHHON M YWUTATEIhCKOW KYJIBTYpPHI, B
TOM YHCJIIE€ HaBBIKOB CaMOCTOATEIBbHON padOThl C Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMH  TEXHUYECKUMHU  CPEACTBAMHU
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYEHHWIO W TO3HAHUIO, JIFOOO3HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIE0BATEIHCKOM
JeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS 00y4YeHUS B
JIaJIbHCUIIIEM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOULIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUN U
HETIPUSITUE BPEIHBIX TNPUBBIYEK (YMOTPEOJEHUS aJIKOroJii, HApPKOTHUKOB,



KypeHHUs), HEOOXOJAUMOCTH COOJIFOZICHUS MpaBUi  OE30MAaCHOCTH  TMpH
oOpalieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM JKU3HU;

5) TpyA0BOro BOCIIHTAHHS:

UHTEpEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U TpyAa pa3iIudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAVUBUIYAIbHON  TPaeKTOpUM TMPOJOJDKEHUST 00pa3oBaHUsl C  y4€TOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycnemHol NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6) 3K0JIOTrNYeCcKOro BOCTIMTAHUS

AKOJIOTUYECKU I€JeCO00pa3HOe OTHOIIEHHWE K MPHUPOAE KaK HMCTOYHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIlIeCTBOBaHUS, TIOHUMAHUE IEHHOCTHU 37J0POBOTO
u Oe3omacHoro obpasza >KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HUeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIIOICHUS
npaBuil OE€30MacHOTO TMOBENEHUA TpH paboTe C BeEIIeCTBAMHM, a TaKXKE B
CUTYaIMIX, YTPOXKAIOMINX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, IS
pelIeHUsT 3aJlay, CBSI3aHHBIX C OKpPYXKAIolIeW MPUPOTHON Ccpemoit, s
MOBBIIICHUS YPOBHSA JKOJIOTHYECKON KYJIbTYpPbI, OCO3HAHHUS TJ100aIbHOTO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHOU U COIIMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
OPUHIIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT U JApPYyTroe.),
KOTOpBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHWUM W3 OJTUX TPEIMETOB  (HOPMHUPOBATH
IPEICTAaBIICHHE O IEJOCTHOW HAy4YHOW KapTUHE MHpa, UM YHUBEpPCAJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecrneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIIbHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOM JIEATETLHOCTH.

Ilo3naBaTesibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATUHN (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABJIUBATH B3AaUMOCBS3h C IPYTUMHU MOHATUSIMH ), HCTIOJIB30BATh
TOHATHS JJ11 O0BSICHEHUS OT/ICNIbHBIX (PaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUH [JIs KJiIacCU(UKAIIMM XUMHUYECKHX BEIIECTB U XUMHUYECKUX
peaKkiiii, yCTaHaBIUBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXIY OOBEKTaMU
U3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, NEAYKTHUBHEIE,
10 aHAJIOTHH ), JIEIAaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPHUMEHSITh B TPOIECCe TMO3HAHUS TOHATHS (MIPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TpeoOpa3oBbIBaTh IMHUPOKO MPUMEHSEMbIE B XHMHH MOJEIbHbBIE
MIPEICTABJICHUS] — XUMUYECKHI 3HaK (CHMBOJI 3JIEMEHTA), XUMHUeckas opmyra
1 ypaBHEHHE XMMHUYECKOU PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIhHBIX
3amady, ¢ y4€TOM OTUX MOJCIBHBIX TPEJICTABICHUNA  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBIC TMPU3HAKKH HM3Y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX pPEaKUuid, BBIABIATH  OOIIUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W INPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHE UCIOJIb30BATh NOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KAayeCTBE OCHOBBHI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKMX HJKCIEPUMEHTOB, yMEHHE HaOmoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (popMyIupoBaTh 0000IICHUS
Y BBIBOJBI IO pe3yJIbTaTaM MNPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATH
OTYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHPOBATH HHPOPMAIIHIO
pa3NUYHBIX BUAOB U (GOpM TMPEACTABICHMS, TMOJy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3Iu4HbIe METOJIbI U 3alPOChl MPU TIOUCKE U O0TOOpE
uH(GOpPMAIIM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U NMO3HABATEJIBHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJB30BaHUA MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIAJICHUE KYJIbTYpPOH AaKTUBHOTO HCIOJIb30BAaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJIHLHO BBIOMpATh ONTHUMAJBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMAaIIUU U WJUTIOCTPUPOBATH pEIIacMblie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIIOJIb30BaTh W aHAJM3UpOBaTh B TMpolecce ydeOHOH U
MCCIIEI0BATEIIbCKOM NEeATEIbHOCTU uHbOpMaIIIO 0 BIIMSIHUU
IPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTa HAa COCTOSHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE JeHCTBUS:

yMEHUSI 3a7aBaTh BOMPOCHI (B Xoj€ Auaiiora U (Wiu) IUCKYCCHHU) TIO
CYIIECTBY OOCY>XK7maeMoil TeMbl, (GOpPMYJIUPOBATh CBOM  MPEIIOKCHHS
OTHOCHUTEJIBHO BBINOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh [OJYYECHHBIE PpE3yJibTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTAaX; JeJaTh IPE3CHTAIUIO
pEe3ybTaTOB BBHITIOJIHEHUS XHMHUYECKOTO OHKCIepuMeHTa (JabopaTopHOTO
OTIBITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YI4EOHOTO
IPOEKTA);

YMEHUSI y4eOHOTO COTPY/JHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM M  HUCCIENOBATENIbCKON  JEATEIbHOCTH TIPU  PELICHUU
BO3ZHUKAIOIIUX MPOOJEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXAeHHs, OOMEH MHCHHUSMH, «MO3TOBBIC  IITYPMBD»,
KOOpAWHAIIUS COBMECTHBIX JEHCTBUH, OMNpPENEIICHHE KPUTEPUEB IO OIICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOATENIbHO ONPENENATh UETU JIESITENIbHOCTH, MIJIaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJMPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeILHOCTD, BRIOUpATh Hanboiee 3PGEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX
Y TO3HABATENIbHBIX 3a7a4, CAMOCTOSITEJIbHO COCTaBIISITh MU KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBINOJHEHUU 3aJaHUN C YYETOM



MOJTYYEHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIECTBaX U PEaKITUSX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3yJibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh W aHAJM3UPOBATH KOHTEKCTHI, NIpejjaracéMble B YCIOBUH
3aJIaHUMN.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHON (denepanbHOl pabodeil MporpamMmon,
BBIJICJISIOT: OCBOCHHBIE 00YUYaIOIUMHUCS HAay4YHbIC 3HAHMS, YMEHUS U CHOCOOBI
nercTBul, creuuduyeckue Ui TpeAMETHOM 001acTH «XHUMHS», BUIBI
JNEATEIBHOCTH 10 TMOJY4YEHUIO HOBOTO 3HAHUS, €ro HHTEPIpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K xoniy oOydyenus B 8 kJjiacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHUI:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XUMHWYECKUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oIHOpOIHAS ¥ HEOJTHOPOJIHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAas
U MOJICKYJIApHas Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBas JOJIsI XMMHUYECKOro »JJIEMEHTa B COCIUHCHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBaHHUE, COJIb,
BJICKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHUCJICHUS, XUMUUYECKAs PEaKIus,
KJ1accuuKaIys peakiyuii: peakIiuu COSTMHCHUS, PEaKIIMK Pa3I0KEeHHUS,
peaKkIuy 3aMeIIeHUs], PEaKIuu OOMEHa, 3K30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBoi 3(pdeKT peakiuu, Sapo aToMa, JICKTPOHHBIM CIIOi
aTomMa, aToMHas oOpOuTaab, paadyc aToMma, XHMHYECKas CBS3b,
MOJISIpHAsl U HEMOJIIpHAash KOBAaJEHTHAs CBA3b, WOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAS
KOHIICHTPAIIHs) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATHH U
MPUMEHSATH 3TU MOHITHS IPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIOJIF30BaTh XHWMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OMNpEIENATh BAJCHTHOCTh aTOMOB  DJJICMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COCIMHCHUAX, TPUHAJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY KJaccy
coeqMHEHUH 1o (GopMyJsiaM, BUJI XUMHYECKOU CBS3W (KOBaJCHTHAs M
MOHHAs) B HECOPTaHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XAMHUYECKHUX BJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucreme,
3aKOHOB COXPAHEHMSI MACCHI BEIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHHUs, 3aKOHa ABOrajpo;

e OIKCBHIBATh M XapakTepH30BaTh TabmuuHyio ¢opmy Ilepuoamdeckoit
CHUCTEMBbl XMMHUYECKHX JJIEMEHTOB: pa3jiiyaTh TOHSTUS «TJIaBHas
noarpymnma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)», mansie
1 OOJIBIIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHUSI, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYeckux siemenToB JI. .
MenpneneeBa» € YHCIOBBIMU XapPAKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sapa, oOIiee dYHcio
3JIEKTPOHOB U PACIPEACICHNE UX IO JICKTPOHHBIM CJIOSIM);



K

KJIaccu(UIMPOBATh ~ XMMHUYECKHE  DJIEMEHThl,  HEOPTraHUYECKUE
BEIIECTBA, XUMUYECKUE pEaKINH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pPa3IMYHBIX  KJACCOB,  MOATBEpXJas  ONUCAHHE  MPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIN;
IPOTHO3UPOBAaTh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HX
KAUECTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUUYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIECTB, MAacCOBYIO JIOJI0 XMMHYECKOTO »3JieMeHTa 1o Qopmyiie
COEMHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B pAacTBOpPE, IPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINH;

IPUMEHSTh OCHOBHBIE OIIEPALMM MBICIUTEIBHON JESITENBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMAaTU3aIHIo,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eUd — IS
U3YUYEHHUSI CBOMCTB BEUIECTB M XMMHUYECKHX pPEaKIHi, €CTECTBEHHO-
Hay4yHbIE  METOJbl  TO3HAHUS —  HAONIOJEHHE, HU3MEpPEHHE,
MOJIEJTMPOBAHUE, SKCIEPUMEHT (PEaIbHBIN U MBICJICHHBIN);

ClIeAoBaTh IpaBWIAM  IOJIb30BAHUS XUMHUYECKOM TOCYyIOW H
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUus C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU [0 BBIITOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3o00pa3HbIX BEHIECTB (BOJOpPOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB €  OIPEHEIEHHOM MAacCOBOM JOJIEH PACTBOPEHHOIO
BEILIECTBA, [JIAHUPOBATh U MPOBOAUTH XUMHUYECKHUE SKCIIEPUMEHTHI 110
paclo3HaBaHWIO pAcCTBOPOB IIEJIOYEH H  KHUCIOT € TMOMOIIBIO
UHIMKATOPOB (JTakMyc, peHoTanent, METUIOpaHX U IpyTue).

KOHIly oOyueHus B 9 KJiacce TMpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YIAIOIIUXCS YMEHHIL!

PAcCKpbIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJla, WUOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0’KHO€ BEILIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIECHb
OKHCJICHHS, XMMHYECKas peaKius, XHUMUYECKass CBA3b, TEIIOBOM
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble U
HEeOoOpaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKWCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUUYECKass CBsI3b (KOBAJIGHTHAs,
WOHHAs, MeTaJUInuecKas), KpHUCTAUIMYeCKas pemérka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKON pEakluu, MPeaesIbHO
nonyctumas konnentpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHITUUH U
MPUMEHSTDH ITU TIOHSITHS TPU ONMUCAHUU BEIIECTB U UX MPEBPAICHUI;
WCIIOJIh30BaTh XMMHYECKYIO) CHUMBOJIUKY JJISI COCTaBJICHHUS (POpMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONpENeNITh BAJEHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIAcCy COEIWHEHUW 1o (dopmysam, BHI
XUMUYECKON CBsi3M (KOBAJICHTHAsl, HWOHHAs, METaJuIM4ecKas) B



HEOPraHUYECKUX COCIUHEHUSX, 3apsil MOHA MO XUMHUYECKON GopMmyiie,
XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHECHUIH,
THUI KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIca Ilepuonnueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TOHMMAaHHWE: OMHUCHhIBATh W XapaKTepU30BaTh
Tabnunyto Gopmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUS «MJaBHas moarpynna (A-rpynma)» u «mnoOodHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HauEHHUsA, KOTOpPbIE HMEIOTCS B TMEPUOJUYECKON Tabiuue, ¢
YUCJIOBBIMU ~ XapaKTEPUCTUKAMH CTPOEHHUS AaTOMOB XHMMHUYECKHUX
AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOOIIee 4YHUCIO DJJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB AJIEMEHTOB M UX COCIMHEHUN B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKIiu (M0 YUCITY M COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, MO TerIoBoMy 3(PdeKTy, Mo U3MEHEHUIO CTeNeHEN
OKHUCJICHUSI XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUYECKUE
CBOMCTBAa TPOCTHIX M CIIOXKHBIX BEIIECTB, MOATBEPXKIAasi OINHUCAHUE
IpUMEPaMH MOJIEKYJIAPHBIX M MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUi;

COCTABJISITh YPAaBHEHUS DJIEKTPOJUTUYECKON JIUCCOIMAIMU KHUCIIOT,
mieJio4el W CoJieil, MOJIHBIE U COKpAIllEHHbIE YPaBHEHUS pEaKIui
MOHHOTO  OOMEHa, YpaBHEHMS  peaKiuii,  MOJATBEP KIAIOIINX
CYILIECTBOBAHHE T'€HETHUYECKOM CBSI3M MEX]y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MIOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca dTUX PEaKInii;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH TPOTEKAHUS XUMHYECKUX MPEBPAIICHUI B Pa3IWYHBIX
YCIIOBUSX;

BBIUKCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O U  MOJISIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa 1o Qopmyiie
COCIMHEHUS, MACCOBYIO [IOJIIO BEIECTBA B PacTBOpPE, MPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

coONo/IaTh  MpaBWIa  TOJIb30BAHUS ~ XMMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pY/IOBaHUEM, a TaKXKe TpaBWia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIUSMH II0 BBIMOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U yIIEKUCIIOTO Ta3a);

IPOBOJUTh  PEAKIMHU, TOJATBEPKAAIONINE KAYECTBEHHBIM COCTaB
Pa3IUYHBIX BEIIECTB: PACMO3HABATh OMNBITHHIM MYyTEM  XJIOPHU/I-,
Opomun-, wuomua-, Kapobonar-, ¢Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUS M MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIIIECTB;
MPUMEHSATH OCHOBHBIC ONEPAIMHM MBICIUTEIBHON JCATEIBHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMaTH3aIuIo,
BBISIBIICHHE TTPUYMHHO-CIIEICTBEHHBIX CBS3€H — ISl M3yUYEHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAyYHBIC METO]IbI



NO3HAHMs — HAONIOJCHUEe, U3MEPEHHUEe, MOJCIUPOBAHNE, YKCIIEPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne KosmuecTBo yacos
DJIeKTPOHHbBbIE
HanmeHnoBanme
(undposbie) Bujabl 1esiTeJ IbHOCTH 00y4aK0 M XCH
I | Ppa3jiejioB U TEM KouTtpoJubH [MpakTnyeck .
Bcero oOpa3oBaTe/ibHbIE ¢ y4eToM padoueii MporpaMmmbl
/ NporpaMmMsbl ble padoThI e padoThbl
pecypcsl BOCIIUTAHMS
n
Pa3nean 1. [lepBoHayanbHble XUMUYECKHE OHATHS
1. DOspuctuyeckas Oecena,
HaIpaBlIeHHAs HA OCO3HAHKE POJIU
Xumust —
XUMHH B IPUPOJE U KUIHU
Ba)KHast 00J1aCTh N
bu6mmoreka [JOK YyesoBeKa, €€ CBA3b C IpyrUMU
1. €CTE€CTBO3HAHUS
. 5 2 https://m.edsoo.ru/7f418 HayKaMH.
1 U NIPAKTHYECKOU
37c 2. IIpakTuKyMBbl, HalIPABJICHHBIC HA
e TeTbHOCTH .
dhopMHupoOBaHKE KOMMYHHKATHBHOU
YesioBeKa
KOMIIETEHTHOCTH B Y4eOHO-
MCCIIEI0BATENbCKOM IEATETbHOCTH
1. VYyeOHble cuTyanuu, HanpaBiIeHHbIE
Ha (hOPMUPOBAHHUE €CTECTBEHHO-
HAyYHBIX METOJIOB MMO3HAHUS (B TOM
1 Bemecrsa u bubmnorexa [IOK yucye HaOMoIeHuE,
2' XUMHYECKHE 15 1 https://m.edso00.ru/7f418 MOJEIUPOBAHUE, SKCIIEPUMEHT U
peakuuu 37¢c OCHOBHBIE OTepalliu
MBICJIUTEIIEHON JEATETFHOCTH
(cpaBHEHME, KIacCHpUKAIIH)
2.9BpucTuyecKue Oecepl,



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

HarfpaBJIeHHbIC Ha (hopMUpOBaHHE
MHUPOBO33PEHYECKUX
IPE/ICTaBICHUH O BEIECTBE U
XMMHYECKOH peaKuu,
COOTBETCTBYIOLIMX COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U
COCTAaBJISIFOIMX OCHOBY JJIS
MOHUMAaHHS CYITHOCTH HAYYHOH
KapTUHBI MUPA, IPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHSI IPUPOJIBI, B3AUMOCBSI3AX
YeJIoBeKa ¢ MPUPOJHOI cpenoil, o
POJIM XMMHHU B TIO3HAHUH ITHX
3aKOHOMEPHOCTEN

Hroro no pazneny 20

Pa3nen 2. Baxkneiimime npeacra

BUTECIN HECOPTaHUYECCKUX BCIIECTB

Bosnyx.

2. Kwucnopos.

1 IlonstHe 00 6
OKCHJIaxX

bu6mmoreka [JOK
https://m.edsoo.ru/7f418
37c

IIpoekTHbIE 3a1auu, HANIpaBJICHHbBIE
Ha OCO3HAHUE DKOJOTUYECKUX
npo6ieM, CBI3aHHBIX C
3arpsi3HEHUEM BO3/1yXa
2.IIpakTUKyMBI, HalpaBJICHHbBIE HA
(dhopMHUpOBaHHE MMPABUIT
0€3011acHOr0 MOBEAEHUS MPU
paboTe C BelecTBaMu, a TAaKXkKe B
CUTYalUsIX, YTPOKAIOLINX
3JI0POBBIO U KU3HU JIOJIEH



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

2. Jluanorw, MTUCKycCHUH, HATIPAJICHHBIC
Ha GOpMUPOBAHUE UHTEpPECA K
O00YYEHHUIO U TTO3HAHMUIO,
JIF0003HATEILHOCTH, TOTOBHOCTH U
CITOCOOHOCTH K caM0O0Opa30BaHUIO,
IIPOEKTHOM M MCCIIeI0BATEIIbCKOM
JIeITEIIbHOCTH

Bonopoa.Ilonsit
1€ 0 KHCIIOTax U
COJISIX

bubmuoreka [JOK
https://m.edso0.ru/7f418
37c

1. luckyccuu, OGecesibl, HAPBICHHbBIE
HA 0CO3HAHUE BAXKHOCTH SKOJIOTHYECKH
1[e1ecO00Pa3HOr0 OTHOILIEHUS K
MPHUPOJIC KaK HCTOYHUKY KH3HU HA
3emJie, cOOJIIOIEHUS TPABUII
oOpalieHus ¢ TOPIOYUMH BEIECTBAMHU
2. YuebHbIe cutyanuu, GOpMHUPYIOIINe
MO03HABATEIbHBIE MOTHUBOB,
HaIpaBIIEHHBIE HA TTOy4YE€HUE HOBBIX
3HAHUUTIO XUMUH, HEOOXOIUMBIX IS
00BsicHEeHUS! HAOTI0JaeMbIX MPOIIECCOB
U SIBIICHUU

Bopna. PactBopsl.
ITonsartue 00
OCHOBAHUIX

but6mmoreka [IOK
https://m.edsoo.ru/7f418
37c

1. VueOHbIe U MPOESKTHBIC 33a4H,
HampaBlieHHbIC HA (OPMUPOBAHUE
YMEHHH OOBSICHATH CYIIHOCTh
9KOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX C
3arpsi3HEHUEM MMPUPOIHBIX BOJI,
CIIOCOOBI OYUCTKHU BOJIBI OT IIPUMECEH,
MEpBI TI0 OXPaHEe BOJ OT 3arpsS3HCHHUS
2. YueOHbIe 3a7a9d, HallpaBJIeHHbIC HA



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

(dbopMUpOBaHKE TTO3HABATEILHOM,
MH(POPMALIMOHHOHN U YATATEIHCKON
KYJIBTYPBI,B TOM YHCJIE HABBIKOB
CaMOCTOATENIbHOU paboThl ¢ y4eOHBIMU
TEKCTaMH, CIIPAaBOYHOM JINTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMU
CpeacTBaMu HH(POPMAITMOHHBIX
TEXHOJIOTUI

OCHOBHEBIE
KJI1aCcChl
HEOPTaHUYECKUX
COeIMHEHHNH

11

bu6mmoreka [IOK
https://m.edsoo.ru/7f418
37c

1. VdeOHbIC M MPOEKTHBIE 3a]1a4H,
HampaBlieHHbIE HA (OPMUPOBAHKE
M03HABATENBbHOM, HHPOPMAITUOHHON
Y YUTATEIbCKOU KYJIbTYPHI,B TOM
YHCIIe HABBIKOB CAMOCTOSITEIILHON
paboThI ¢ yUeOHBIMU TEKCTaMH,
CIIPaBOYHOU JIUTEPATYPOH,
JOCTYITHBIMU TE€XHHUUECKUMHU
CpeACcTBaMU MH(POPMAITMOHHBIX
TEXHOJIOTUI

2. MoTuBanuoHHbIE Oecenl,
HarpaBJIeHHbIC Ha (hopMUpOBaHHE
CIIOCOOHOCTH MPUMEHSTH 3HAHUS,
MOJTy4aeMble TIPU U3YUSHHUH
XMW, IS pEIICHUS 3a/1a4,
CBSI3aHHBIX C OKpY’Karomien
MIPUPOAHON CPEION, MOBBILIEHUS
YPOBHSI 9KOJIOTUYECKOI KYJIbTYpHI,
0CO3HAHMSI IJI00ATBHOTO XapaKTepa



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

HKOJIOTUYECKUX MPOOJIEM U IyTeH
UX PELICHUS MOCPEJICTBOM METO/I0B
XUMHUH

Hroro no pazneny

30

Pa3znea 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucreMa XuMu4ecKux 3j1emMeHToB /1.

N. MenneneeBa. CTpoeHue aToM0OB. XUMHYECKAasi CBA3b. OKUCIUTEIBHO-

BOCCTAHOBHTEC/IbHBIC PCAKIIMA

[Tepuoanueckuii
3aKOH U
[Iepuonnueckas
cucrema
XUMHUYECKUX
anemeHToB /1. 1.
Menneneena.
Crpoenune atoma

bu6mmoreka [IOK
https://m.edsoo.ru/7f418
37c

dopMHUpOBaHUE TOTOBHOCTH K
Pa3HOOOpPa3HOW COBMECTHOM
JESITEIIbHOCTH MPU BBIMOJIHEHUN
yueOHBIX, TO3HABATEIbHBIX 3a7a4,
CO371aHUH Y4EOHBIX MPOEKTOB,
CTPEMJICHHS K B3aUMOTIOHUMAHUIO U
B3aMMOIIOMOIIH B ITPOLIECCE ITON
y4eOHOM JesTENHbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJICHUE U
MOCTYIKU CBOMX TOBAPHUIIEH C
MO3UIUN HPABCTBEHHBIX U
MPaBOBBIX HOPM C YUETOM
OCO3HAHUS MTOCJIEICTBHM MOCTYIKOB
Huckyccuu, 6ecepl, HarIpaBJICHHBIC
Ha (HOPMUPOBAHKE IICHHOCTHOTO
OTHOUIEHMSI K OT€YECTBEHHOMY
KYJIbTYPHOMY, HCTOPUYECKOMYH
HAyYHOMY HacCIlIeJIUI0, TOHUMaHUs
3HAYEHUS] XUMUIECKOW HAYKHU B



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

YKU3HU COBPEMEHHOT'O O0ILECTBa,
CIIOCOOHOCTH BJIAJIETh IOCTOBEPHOU
nHpopManueno neperoBbIX
JIOCTHDKCHHSX M OTKPBITHSIX
MHPOBOM M OT€UECTBEHHOU XUMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUAX 00 YCTPONCTBE MHpa U
o0I11eCTBa;

VY4eOHble CUTYyallUU, HAPABICHHbBIE
Ha Gop MUPOBaHUE
MMO3HABATEILHBIX MOTHBOB,
HaIlpaBJICHHBIX Ha MOJIYYCHUE
HOBBIX 3HAHUH 110 XUMUH,

Xnmuueckas HEOOXOIUMBIX IS OOBSICHEHHUS
3 CBS3b. bubnuotexa [JOK Ha0JII01aeMBIX MPOLIECCOB U
2' OKHCIUTEIBHO- 8 https://m.edsoo.ru/7f418 SIBIICHHUH, IO3HABATEIHLHOM,
BOCCTaHOBUTEIb 37c MH(OPMAIIMOHHON U YUTATENECKON
HBIE pEeaKIuu KYJbTYpbI,B TOM UHCJIE HABBIKOB
CaMOCTOSITENIbHOM paboTHI ¢
y4eOHBIMU TEKCTaMH, CIIPABOYHOMN
JIUTEPATYPOU, TOCTYITHBIMHU
TEXHUYECKUMH CPEACTBAMU
WH(POPMAITMOHHBIX TEXHOJIOTUMA
Wroro no pazmeny 15
PesepBHOE Bpems 3
OBUIEE 68



https://m.edsoo.ru/7f41837c
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KOJIMYECTBO
YACOB I10
I[TPOT'PAMME




9 KVIACC

.N'9| Koau4vecTBo 4acoB
DJIEeKTPOHHbIE
HaumenoBanue (undp ) Buabl gesiteJiIbHOCTH 00y4YaKOIIMXCH €
uudgposbie N
I pa3aejoB M TEM Bceer KOHTpOJ’IbH HpaKanec]( yueToM paﬁoqen nporpaMmal
oOpa3oBaTeJibHbIE
/| mporpammpi 0 ble padoThI ue padoThbl BOCIIUTAHMS
pecypcbl
n
Pa3znea 1. BenmecTBO M XUMHYECKHEe peaKul
Y4eOHble CUTYyallMU, HAIPABJICHHbBIE
Ha GOopMUPOBaHUE YMEHUN
BBICTPaUBaTh Pa3BEPHYTHIC
MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha HHGOPMAITHIO U3 YUeOHHKA
Y CIIPaBOYHBIX MaTEPHUATIOB, TPAMOTHO
HCIIOJIB30BaTh U3yYEHHBIN
IToBTOpEHME M oo
MOHSATUHHBIN anmapar Kypca XuMuu
yriayOnenue
1 SHAHUH bu6mmoreka [{OK Juckyccun, 1uanoru HarpaBJICHHbIE
5 1 https://m.edsoo.ru/7f41a Ha OCO3HaHUE LEHHOCTHOI'O
1 OCHOBHBIX
636 OTHOIIEHHS K OTCYECTBEHHOMY
pa3ziesoB Kypca
KYJbTYPHOMY, HCTOPUYECKOMYH
8 kimacca YARTYPHOMY, P Y

HAay9HOMY HaCJICIUIO, TOHUMAaHHS
3HAYCHMS] XUMHUECKOW HayKH B KU3HU
COBPEMEHHOTO OOIIECTBA,
CITOCOOHOCTH BIAACTh TOCTOBEPHOM
nH(popMaIreno neperoBbIX
JOCTH>KEHUSIX U OTKPBITHSIX MHUPOBOM
1 OT€UECTBEHHON XMMHMHU,



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

3aMHTEPECOBAHHOCTH B HAyUHBIX
3HAHUAX 00 YCTPONCTBE MHUpa U
oOrrecTBa

OCHOBHBIE
3aKOHOMEPHOCT
U XUMHYCCKHUX

bubmuoreka [JOK
https://m.edsoo.ru/7f41a
636

Y4eOHble CUTYyaIluH, TPAKTUKYMBI,
HarfpaBJIeHHbIC Ha (hopMUpOBaHHE
MHUPOBO33PEHUYECKUX ITPEACTABICHUN O
BEUIECTBE U €r0 CTPOCHUH
COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U
COCTaBJIIAIOIIUX OCHOBY IS
ITIOHUMAaHUs CYIIIHOCTH Hay4YHOU
KapTHUHBI MUpa

IIpoexTHBIE 3aa4M, HAIIpABJICHHbIE HA

peakui (¢bopMupOBaHKE TO3HABATENIBHOI,
MH(POPMALIMOHHOM U YUTATEIbCKON
KYJIBTYpPbI,B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHON PabOThI €
y4eOHBIMH TEKCTaMHU, CIIPAaBOYHOMN
JUTEPATYpPOU, JOCTYITHBIMU
TEXHUUYECKUMU CPEJICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTUI
DNEeKTpOIUTHYE VY4eOHble CUTYaIMH, HalpaBJIeHHbIE
cKast Ha GOpMUPOBAHNE KOMMYHUKATUBHON
bu6mmoreka [JOK
JUCCOLUAIINS. KOMIIETEHTHOCTH B OOIIIECTBEHHO
https://m.edsoo.ru/7f41a .
XUMHYECKUE 636 MOJIE3HOM, Y4eOHO-
peakuuu B HCCIIE0BATENBCKOM, TBOPUECKON U

pacTBopax

JIIPYTUX BUJAX IEATCTbHOCTH



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

Y4eOHbIe cUTyalnu, HanpaBJIeHHBIC
Ha (OPMHUPOBAHUE TTO3HABATEIILHOM,
WH(POPMAITMOHHON M YUTATEIIHCKOM
KYJbTYpbI,B TOM YHCJIE HABBIKOB
CaMOCTOSITeNIbHOI pabOTHI €
yu4eOHBIMU TEKCTAMU, CIIPABOYHOM
JIUTEPATYPO, TOCTYITHBIMU
TEXHUYECKUMHU CPEACTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTUMA

Hroro no pasaeny 17

Pa3gen 2. HeMeTa/JIbI M UX COCIUHEHUSA

IIpakTukyMm, HaIpaBJICHHEBIN Ha
Oo6mas p w p
(dbopMHUpOBaHKE OCO3HAHUS IIEHHOCTH
XapaKTEepUCTHKA
Bbubnuorexa [IOK COOJTI0IeHHS TIPABHIT 0€3011aCHOTO
2. XUMHYECKHUX
4 https://m.edsoo.ru/7f41a MOBEJICHUS TIPH pabOTe C BEIIECTBaMH,
1 AJIEMEHTOB
636 a TaK)Ke B CUTYAIHUSX, YTPOXKAIOIIHX
VIIA-Tpynnsl. .
3JI0pOBBIO U KU3HU JIt0JIeH (Ha
["anmorenst N
pUMepe XJI0pa U ero COeTMHEHUH )
WCKYCCHSI, HallpaBJieHHas Ha
Oo6mas Hucky p .
(dhopMUPOBaHHE YKOIOTHUECKOM
XapaKTepUCTHKA
KYJIBTYpPbI, OCO3HAHUS TJI00ATBHOTO
XUMHUYECKUX but6mmorekxa [IOK
2. XapakTepa dKOJOTHUYECKUX PoOsieM U
5 JJIEMEHTOB 6 https://m.edsoo.ru/7f41a .
MyTe UX pelIeHHs TOCPEACTBOM
VIA-rpymrst. 636 yr P P
" METOJIOB XUMHUU ( Ha IpUMepe
Cepau e€ N
COEJIMHEHUH Cephl)
COETMHEHUS
VY4eOHble CUTYyallMU, HAPaBJICHHbIE



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

Ha GOopMUPOBAaHUE UHTEpECA K
00yYEHHUIO U TIO3HAHMIO,
JIF0003HATEJILHOCTH, TOTOBHOCTHH
CITOCOOHOCTH K caM0O0Opa30BaHUIO,
MPOEKTHOM M UCCIIEA0BATEIbCKOM
JESITENIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIECHHOCTH U YPOBHS
00y4eHus B JaibHEHIIIEM

Ob6mas
XapaKTePUCTHKA
XUMHUYECKHX
351eMeHTOB VA-
rpynnsl. A30T,

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

Jluckyccust, HanpaBJIeHHas Ha
(bopMHpOBaHKE KOJIOTMYECKON
KYJIbTYpPbI, OCO3HAHUS II100aIbHOTO
XapakTepa 3KOJIOTHYeCKUX Mpo0iIeM u
IIyTE€N X PELICHNS IOCPEACTBOM
METOOB XMUMUH ( Ha IPUMEpe
COEITMHEHUH a30Ta)

VY4eOHble CUTYaIMH, HallpaBJIeHHbIE
Ha (popMHUpOBaHUE UHTEpEca K
00y4YeHHUIO U TTO3HAHHUIO,

dochop u ux
110003HATENTLHOCTH, TOTOBHOCTUHI
COCIMHCHUS
CIIOCOOHOCTH K CaM0O00Opa30BaHUIo,
MPOEKTHOM M UCCIEA0BATEIbCKOM
NEeSITETHHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH U YPOBHS
00y4eHus B JabHEUIIIEM
OGmmas Bubnuorexa LIOK DBpuCTHYECKas Oecena, HarmpaBlieHHAS
XapAKTEPUCTHKA https://m.edsoo.ru/7f41a Ha (hopMUpOBaHUE HHTEpPECa K
XUMHAYECKHX 636 PaKTUYECKOMY U3YUEHHIO MPOodeccHit



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

AJIEMEHTOB
IVA-rpynmsl.
Yrnepon u
KpPEMHUU U UX
COEIMHEHUS

U TpyJa pa3InyHOro pojia, yBaXKEHUE K
TPYAY U pe3yibTaTaM TPYAOBOM
JeSTEIBbHOCTH, B TOM YHCJIE HA OCHOBE
IPUMEHEHMS IPEMETHBIX 3HaHUH 110
XUMUU YIII€BOPOJOPOB, CUIIMKATHON
IPOMBIIIJICHHOCTH, OCO3HAHHOTO
BbIOOpA MHIMBHUIYAJIHHON TPACKTOPHU
MIPOJIOJDKCHHSI 00pa30BaHUs C YIETOM
JMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHUU

Y4eOHbIe CUTYyalluH, TPOSKTHBIC
3aJlauy, HallpaBJICHHbIE HA OCO3HAHUE
HKOJIOTHYECKH 11e71eCO00pa3HOro
OTHOILIEHUS K MTPUPOJIE KaK UCTOUHUKY
*U3HU Ha 3emuie ('mapHUKOBBIE ra3bl",
WCTIOJIH30BaHUE IKOJIOTUIECKHA YHCTBIX
CTPOMTENBHBIX MaTEPHAJIOB)

Hroro no pasaeny 25

Paszngena 3. MeraJLiibl 1 MX COeIMHEHUA

Oo61ne
CBOMCTBa 4
METAIOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a
636

Y4eOHbIe CUTYaIlUH, TIPAKTHKYMBI,
HaIpaBJICHHbIC HA (POPMUPOBAHUE
UHTEpeca K 00y4eHHUI0 U O3HAHMUIO,
JIF0003HATEILHOCTH, TOTOBHOCTUH
CHOCOOHOCTH K CaMO0Opa30BaHHUIO,
MIPOEKTHOM U UCCIEA0BATEIBCKOMN
NESITEIILHOCTH, K OCO3HAHHOMY BEIOODPY



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

HAIPABICHHOCTH U YPOBHS O0y4YCHHS B
HanbHEUIIEM

Baxxneiinmue
METAJUIBI U UX
COEIUHEHUS

16

bubmuoreka [JOK
https://m.edsoo.ru/7f41a
636

1.

Juckyccus, HarlpaBiIeHHas Ha
(hOpMUPOBAHHE IKOJIOTHUECKOM
KYJIBTYpBI, OCO3HAHUS TI00aTBHOTO
XapakTepa 3KOJIOTHYECKUX Mpo0iIeM u
MyTel UX pelIeHus MOCPEACTBOM
METOJIOB XUMHUHU

Y4eOHble CUTYyallUU, HAPABICHHbBIE
Ha popMUPOBaHKE UHTEpEca K
00Yy4YEHUIO U MMO3HAHUIO,
JIF0003HATEIILHOCTH, TOTOBHOCTHH
CIOCOOHOCTH K CaMO00pa30BaHUIo,
MPOEKTHOM M UCCIEA0BATEIbCKOM
JEeSITeIbHOCTH, K OCO3HAHHOMY
BbIOOpY HANpPaBIEHHOCTH U YPOBHS
o0y4yeHHs B AajbHeHIIeM

Hroro no pazneny

20

Pa3nen 4. Xumus u okpyxaonas cpeaa

BemtectBa n
MaTepHuaibl B
JKA3HU YEJIOBEKA

but6mmorexa [JOK
https://m.edsoo.ru/7f41a

636

[TpoekTHbIE 3a/1a4u, HAIIPABJICHHbIE HA
(dbopMUpOBaHHE OCO3HAHUS LIEHHOCTU
JKM3HH, OTBETCTBEHHOI'O OTHOIIICHUS K
CBOEMY 3/IOPOBBIO, YCTAHOBKHU Ha
3I0pPOBBIN 00pa3 KU3HU, HEOOXOIUMOCTH
COOJTIOICHHST TIPABIIT 0€30TTACHOCTH TIPH
oOpallleHuy ¢ XUMUICCKUMHU



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

BEIIECTBAMH B OBITY M PEATbHON JKU3HH
2. DBpucTHUecKas oecena,
HaIpaBJICHHAs HA OCO3HAHMSI [ICHHOCTH
COOJTI0ICHHS TIPaBHIT 0€3011aCHOTO
MOBEJICHHUS TP paboTe ¢ BEIISCTBAMH, a
TaKXKe B CUTYAIIUSIX, YTPOKAFOIINX
3JI0POBBIO U KU3HU JIIOJICH

Htoro no pazneny 3
Pe3epBHOE Bpems 3
OBUIEE

KOJIMYECTBO 68
YACOBIIO

[NPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ny KosmuecTBo yacos
JJIeKTPOHHbIE
Hara undgposbie
n| Tema ypoka KounTtpoJbHbie IpakTHyeckue
Bcero U3ydeHusi o0pa3oBaTe/bHbIE
/ padoThI padoThI
. pecypcsl
[Ipenmer xumuu. Ponp xumuu B bubnuoreka [IOK
1 JKU3HM 4esoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEIIECTBA 0Oc
[TonsTHE 0 METOAAX TTO3HAHMUS B bubmorexa HOK
2 1 https://m.edsoo.ru/ff0d22
XUMHH
7e
[TpakTuyeckas padora Ne 1
bu6mmoreka [IOK
«ITpaBuna paboTsl B 1abopaTopuu
3 ) 1 https://m.edsoo.ru/ff0d23
Y IpUEMBI 00paIeHus ¢ dc
J1a00paTOPHBIM 000PYTOBAHUEM) o
bu6mmoreka [JOK
YucTele BelecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOblI pa3eneHus cmecen ca
[TpakTuyeckas padora Ne 2 bubnnoreka [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYHCTKHU TTOBAPEHHOU COJIN)» c8
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6¢



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

XUMHUYECKHE 3JIEMEHTBI. 3HAKH bubmuorexka [JOK
7 (CUMBOJIBI) XUMHYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB e8
bubmuorexa [JOK
8 [IpocTsle U ClOXKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE https://m.edsoo.ru/ffod2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BelIeCcTB. XUMHU4ecKas popmyia bubmorexa HOK
10 ) pMyJa. https://m.edsoo.ru/ff0d2ea
BanentHocTh aTOMOB .
XHMHYECKHX 3JIEMEHTOB -
OtHocuUTeNbHAs aTOMHAs Macca. bu6mmorexa [IOK
11 | OtHocuTenbHasE MOJIEKYSIpHAs https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBas 105151 XUMHAYECKOTO bubmorexa LOK
12 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COEIMHEHUH oc
bu6mmoreka [JOK
KomnuectBo BemecTBa. Mouib.
13 JHIMIECTREO BEMCCTR e https://m.edsoo.ru/ff0d52
MousipHast macca
30
dusznyecKknue 1 XUMHIECKHE bubmorexa LOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMUYECKast PEaKIIHs .
15 IIpu3Haku U ycioBuUs MPOTEKAHUS bubnuoreka [IOK

XUMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d3a



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
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

16

3aKOH COXpaHEHHUs MacChl

bu6mmoreka [JOK

16 | BemecTB. XuMU4ecKue https://m.edsoo.ru/ff0d3b
ypaBHEHHUS 88
Beraucnenus koinuecTBa, MacChl bubmuoreka [JOK

17 | BemecTBa o ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHYECKHUX PEaKIIHii 08
Krnaccudukanus XuMHIECKUX

eakuuil (CoeqMHEHUS bubmorera [JOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3noKeHUs1, 3aMEIICHHUS, 4
oOMeHa) B
M. B. JIoMOHOCOB — y4&HBIH- bubnuoreka [JOK

19 | »samuknoneaucr. O600IEHUE U https://m.edsoo.ru/ff0d40
CUCTeMaTH3aIvsl 3HAaHUH c4
KonTponbnas padora Nel no teme bub6nuorexa [IOK

20 | «BemiecTBa M XUMUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Boznyx — cmecsk razos. Cocras bu6mmoreka [JOK

21 | Bo3myxa. Kucmopon — smemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
Ou3nYecKue 1 XUMHUIECKHE
CBOMCTBA KHCIIOPO/a (peaKiuu Bubmaorexa LJOK

22 P https://m.edsoo.ru/ff0d46
okucienus, ropenue). [lonstue 14
00 okcHuaax =

93 CriocoOsI motyueHus: KUCIopoa bubnmoreka [JOK

B J1TaOOpaTOpUH U

https://m.edsoo.ru/ff0d49



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IpOMBILIEHHOCTH. [IprMeHenue
KHCII0pOJa

TennoBoit 3¢ hext xumMuaeckoit
peaKIyu, OHATHE O

bu6mmoreka [JOK

24 | TepMOXMMHYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ IHAOTEPMUYECKUX 90
peaKusx
TormmmBo (HedTh, Yroib U METaH). bubnunoreka [JOK

25 | 3arpsi3HEeHHE BO3ayXa, CIIOCOOBI https://m.edsoo.ru/ff0d4c
€ro IpeJIoTBPaICHHUs 4a
[IpaxTuueckas padora Ne 3 o
TeMe «lloyduenne u cobupanue Eubmiorexa OK

26 v P https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUEHHUE eT0 5
CBOMCTBY B
Bomopon — anemeHT u npoctoe bu6mmoreka [JOK

27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ffod4d
pHpoOJIEe do
dusnueckne U XUMUYECCKHE bu6mmoreka [JOK

28 | cBoiicTBa Bojopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOZOpOZA do

bu6mmoreka [JOK
29 | IloHsaTHe O KHCIOTAaX U COJISIX https://m.edsoo.ru/ff0d50
d2

Croco05I TToJIyUYeHNsT BOOOPOIa B Eubmiorexa IOK

30 i AOPOA https://m.edsoo.ru/ffod4d

naboparopuu

do



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
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

[IpakTuyeckas padora Ne 4 o
teme «[lomydenue u cobupanue

bu6mmoreka [JOK

31 https://m.edsoo.ru/ff0d4f4
BOZIOPOJIa, H3YYCHHE €TI0 )
CBOUCTBY -
Mosipablii 00bEM ra3oB. 3aK0H bubmorexa HOK
32 https://m.edsoo.ru/ff0d54
ABorajzipo %
Brruuncienns o0béMa, KOJIMYECTBA
BEIIECTBA ras3a 10 €ro U3BECTHOM Bubmaorexa [JOK
33 Y https://m.edsoo.ru/ff0d55
KOJ'II/I‘IGCTBy BCIIeCTBA NIIN aO
00BEMY o
Breruncienusa 005EMOB ra30B IO
bu6mmoreka [JOK
YPaBHCHHIO pPEaKIIMi Ha OCHOBE
34 . . https://m.edsoo.ru/ff0d57
3aK0Ha 00BLEMHBIX OTHOILIEHHH 08
ra3oB 08
dusnueckre 1 XUMUYECKHE bubmaorexa [JOK
35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOJIBI 78
. bu6mmorexa [IOK
CocraB ocHoBanuii. ITousrue 00
36 https://m.edsoo.ru/ff0d59
WHUKATOpax 02
Bopa kak pactBoputeb.
bu6mmoreka [JOK
HaCBIHIeHHBIe 1 HCHACBIIICHHBIC
37 https://m.edsoo.ru/ff0d5b
pacTtBopbl. MaccoBast 10Jist 40
BEIIIECTBA B paCTBOPE o
38 [IpakTuueckas padora Ne 5 o bubnmoreka [JOK

teMe «[Ipurorosienue pacTBOpoB

https://m.edsoo.ru/ff0d5e



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
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

C OIpeAeIEHHON MacCOBOM J10JIEr
PacTBOPEHHOTO BEILIECTBAY»

ba

KontponbHas padota No2 o teme

bubmuorexa [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
OKcuIpl: COCTaB, KiIacCUuUKAIUs bubmorexa LOK
40 ' ’ ’ https://m.edso0.ru/ff0d66
HOMEHKJIaTypa
de
[Tonyyenue u xXumMu4eckue bubnuorexa [JOK
41 | cBOMCTBa KHCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB 4e
bubmuorexka [JOK
OcHoBaHU: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJ1accuukanms, HOMEHKJIaTypa ca
bu6mmoreka [JOK
[Tonyuyenue u xummdeckne
43 . . https://m.edsoo.ru/ff0d67
CBOICTBa OCHOBaHHUI ca
bu6mmorexa [IOK
KwucmoTsr: cocTas,
44 https://m.edsoo.ru/ffOdfee
KJ1accuukanms, HOMEHKJIaTypa 5
[TonyuyeHnne u XUMUYECKHE bubmorera [TOK
45 Uy https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCJIOT )
Comnu (cpeqnue): HOMEHKIIATypa, bubmuoreka [JOK
46 | crmocoObI MOTyYCHMUS, https://m.edsoo.ru/00ad94
XUMHUYECKHE CBOMCTBA 74
47 | Tlpaktuueckas pabora Ne 6. bubnuoreka [JOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemenne skciepuMEHTAIBHBIX
3aj7a4 1o Teme «OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COCTUHEHUN )

https://m.edsoo.ru/00ad9b
7c

['enernueckas CBsA3b MEKIY

bu6mmoreka [JOK

48 | KilaccaMu HEOPraHHMYECKUX https://m.edsoo.ru/00ad9a
COeIMHEHUIT 50
O000I11IeHIE U CUCTEMATU3AIUS Bubmiorexa [TOK
49 . https://m.edsoo.ru/00ad9c
3HAHUH
b2
KonTponbnas padorta Ne3 no teme bubnuoreka [IOK
50 | "OcHoOBHBIE KJIaCCHI https://m.edso0.ru/00ad9e
HEOPraHUYeCKUX COeqMHEHUN" la
[TepBbie MOMBITKH
bu6mmoreka [JOK
KJIACCU(UKAIIUN XUMUYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsaTHE O rpynmax fa
CXOJHBIX 2JIEMEHTOB -
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edso0.ru/00ada5
XUMHUYECKUX djieMeHToB /I, 1. 2
Meneneesa o
bu6mmorekxa [JOK
53 | Ilepuonsl, rpymnmbl, TOATPYIIIIHI https://m.edsoo.ru/00ada5
2c
bu6mmoreka [JOK
Crpoenne atomoB. CocTaB
54 https://m.edsoo.ru/00ada3

aTOMHBIX siaep. M30Tomb!

42



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
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

CrpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [JOK

55 . https://m.edsoo.ru/00ada6
[Tepuonuueckoii cucremsi /. U. be
Menpeneena _
XapakTepucTuka XMMHUYECKOTO
bu6mmoreka [JOK
JJIEMEHTA 110 €T0 IIOJI0KEHUIO B
56 N https://m.edsoo.ru/00ada8
Ilepuonuueckou cucreme 1. U. 24
Menneneesa _
3nauenue [lepuonnyeckoro
bubmuoreka [JOK
3aKOHA JIJI Pa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. /1. . MengeneeB — 6e
Y4€HBIM, EAAror U rpax1aHuH -
OJIEeKTPOOTPULATEIHHOCTD bubmaorexa [JOK
58 pooTp https://m.edsoo.ru/00adaa
aTOMOB XUMHUYECKUX DIIEMEHTOB b3
bu6mmoreka [IOK
59 | HonHas xuMHYECKasI CBA3b https://m.edsoo.ru/00adac
34
KoBanentnas nonsipHas Brbmmotexa HOK
60 https://m.edsoo.ru/00adaa
XUMHYECKAsI CBSI3b
b8
KoBanenTtHas Hemnonspaas bubmaorexa LOK
61 p https://m.edsoo.ru/00adaa
XUMHYECKAsI CBI3b
b9
bu6mmoreka [JOK
62 | CreneHp OKUCIECHUA https://m.edsoo.ru/00adae

28



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
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/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

OKHUCIIUTENLHO-

bubmuoreka [JOK

63 1 https://m.edsoo.ru/00adb0
BOCCTaHOBHUTEJIbHBIC PEAKIIHH 76
bubmuoreka [JOK
64 | OKHCIUTEIN U BOCCTAHOBUTEIIHN 1 https://m.edsoo.ru/00adb0
76
KonTponbnas padora Ne4 o teme bubnuoreka [IOK
65 | «Crpoenue aroma. XuMuyeckast 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bubmuoreka [JOK
P . 0606
66 CSCPBHBI YPOK © iﬂ cHme 1 https://m.edso0.ru/00adb3
cHUCTEMaTU3alis 3HAHUI 3c
. bu6mmoreka [JOK
P . 0000
67 CCPBHDI YPOK © iHeHHe " 1 https://m.edsoo.ru/00ad9c
CHCTEMAaTH3allHs 3HAHUI 02
. bu6mmoreka [JOK
P . 0000
68 C3CPBHBIN YPOX © iH eane 1 https://m.edsoo.ru/ff0d61
cUcTeMaTu3aIusl 3HAHUI o6
OBILIEE KOJIMYECTBO HACOB 68

[10 ITIPOT'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

OCHOBHBIX Pa3/IeioB Kypca
8 kimacca»

Ne KounyecTBo 4yacoB
DJIEeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3yYeHUS o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
n
[lepnonnueckuii 3aKoH.
bu6mmoreka [IOK
Ilepuonnueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIEMEHTOB []. e
U. Menneneesa }
3aKOHOMEPHOCTH B
. bu6mmorexa [IOK
W3MEHEHUU CBOMCTB
2 1 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX AJIEMEHTOB 6
MIEPBBIX TPEX MEPUOIOB B
Knaccugukanus u bubnuorexa [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Buasl xumMuueckoil CBA3U U bu6mmorexa [JOK
4 THUIIBI KPUCTAIUIMYECKUX 1 https://m.edsoo.ru/00adbac
pemméTox 6
KonrponsHas padora Nel
no teme «lloBropenue u
5 yri1yOieHre 3HaHu| 1 1



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

Knaccudukanus bubnunoreka [JOK
6 XUMHUYECKHUX PEAKLMMN 110 https://m.edsoo.ru/00adbch
Pa3JIMYHBIM MPU3HAKAM 0
[TonsaTue o ckopoctu
XUMHYECKON peaKkuu Brbmuorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IToHsATHE O TOMOI€HHBIX U .
FeTEPOTCHHBIX PEAKIIUSIX B
TTousTie 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,
bubmuorexa [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKON peakiuu U c
MOJI0KEHUE XUMUYECKOTO B
paBHOBeECHUS
OKHCIUTEIBHO- bu6mmoreka [JOK
9 BOCCTAHOBUTEIbHBIC https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6mmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nucconuanyi. CUIbHBIE U 8
CITa0bI€ AIMEKTPOIIUTHI -
bu6mmorexa [JOK
Honnble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakimit
8
XUMHYECKHE CBOUCTBA
. bu6mmoreka [JOK
KHCJIOT ¥ OCHOBAHUI B
12 https://m.edsoo.ru/00add5d

CBETE MpPEJCTAaBICHUNA 00
AIEKTPOJIUTUYECKON

8



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
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

Jucconranuu

XUMHYECKHE CBOUCTBA

coJieii B cBETE bubmuorexka [JOK
13 | mnpencraieHwmit 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIUCCOIUAIIAN
bu6mmoreka [IOK
[TonsiTHe 0 TUAPOTU3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGmete i bubmuorexa [JOK
15 . https://m.edsoo.ru/00addd1
cUcTeMaTu3aIus 3HAaHUH 5
[TpakTryeckas padora Ne 1.
bu6mmoreka [IOK
«Pemenue
16 https://m.edsoo.ru/00addbf
OKCIIEPUMEHTATBHBIX X
3amau» -
Konrtponbnas padora Ne2
0 TeMe
bu6mmoreka [JOK
«INEKTPOIUTUYECKAS
17 https://m.edsoo.ru/00addec
JTIACCOIIHAITHS. 0
XHUMHUYECKUE PEAKIINN B B
pacTBopax»
OOmas xapakKTepuCTHKa
P P bubmuorexa [JOK
TraJlIoreHOB. XUMHUYECKHUE
18 - https://m.edsoo.ru/00addfe
CBOICTBA Ha IpUMeEpe 5
XJIopa h
19 XmopoBogopoa. CossiHast but6mmoreka [IOK



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

KHCJI0Ta, XUMHNYCCKHUEC
CBOMCTBA, IIOJIy4CHHUE,
IpUMEHEHHE

https://m.edsoo.ru/00adel10
4

[IpakTuyeckas padora Ne 2
1o teme «Ilomyuenue

bu6mmoreka [JOK

20 . https://m.edsoo.ru/00ade34
COJITHOM KHUCJIOTBHI, 3
U3y4EHUE €€ CBOUCTBY» B
Brrancaenus mo
PaBHEHUSIM XUMUYECKUX bubmorexa [IOK
21 Y . https://m.edso0o.ru/00ade48
peaKkIui, eciivi OANH U3 g
PEareHTOB JIaH B U30BITKE B
bu6mmoreka [IOK
OO01mas xapakTepuCcTHKa
22 https://m.edso0o.ru/00ade64
sneMeHTOB VIA-rpynmbl a
AmoTponHbie
MOIU(PUKAIIUN CePBI.
¢ P N bubmuoreka [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. a
XHUMHYECKHE CBOMCTBA -
cepbl
CepoBoaopo1, CTpOCHHUE, bubnmoreka [JOK
24 buznyecKkue 1 XuMUYECKHe https://m.edso00.ru/00ade80
CBOMCTBaA 2
Oxkcuasl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 https://m.edsoo.ru/00adea2

XMMHYECKHUE CBOMCTBA,
MIPUMEHEHHUE

8



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
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 PEAKIIUH,
JIS)KAIe B OCHOBE

IPOMBIIIJICHHOT'O CI10c00a bubmmorexa [IOK
26 | moJy4eHHS CEpHOU https://m.edso0o.ru/00adec8
KUCJIOTBI. XUMHYECKOE a
3arpsi3HEHUE OKPY>KaroLIei
Cpeabl COSTMHEHUSIMH CEPBI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 | nonu BBIXOJA MPOAYKTa https://m.edsoo.ru/00adec8
peakuuu a
OO011as xapakTepucTHKa
371eMeHTOB VA-Tpymiibl. bubnuorexa [JOK
28 | A3ort, pacipocTpaHEHHE B https://m.edsoo.ru/00adeea
npupoze, Guzndeckue u 6
XUMUYECKHE CBOWCTBA
AMMHaK, ero pusnveckne bubnnorexa [JOK
29 1 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
HOJy4eHUE U TPUMEHEHHE 4
[TpakTuyeckas padora Ne 3
no teme «Ilomyuenue bubmorexa HOK
30 i https://m.edsoo.ru/00adf18
aMMMaKa, U3y4eHHe ero 0
CBOMCTB» =
A30THas KucoTa, e bu6mmorexa [IOK
31 | ¢wusnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBaA 6
bubnuorexa [IOK
32 Hcnonb3oBanne HUTPATOB 1

https://m.edsoo.ru/00adf51



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
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

Y COJIE aMMOHMUS B
KaueCTBE MUHEPATbHBIX
ynoopeHuit. XuMu4yeckoe
3arpsi3HEHUE OKpY Karolei
Cpelbl COeTMHEHUSIMU
azoTa

|co

®ochop. Okeun dhocdopa
(V) 1 dpochophas kucora,

bu6mmoreka [IOK

33 https://m.edso0.ru/00adf68
buznyecKkue 1 XUMUYECKHE a
CBOIICTBa, MOJIy4EeHUE B
Hcnonb3oBanue pocharon
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpenwuil. 3arps3HeHue https://m.edsoo.ru/00adfc2
MPUPOIHON cpebl 0
dbocdaramu
Yraepon,
bu6mmoreka [IOK
35 | Pactpoctparienue s https://m.edsoo.ru/00adfd9
npupoe, Gu3nYecKue u c
XUMHUYECKHE CBOHCTBA
Oxkcupsl yriaepoaa, ux
¢u3nueckrue 1 XUMHUYECKHE bubnnoreka [JOK
36 | cBoiicTBa. DKOJIOTHYECKUE https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C e
okcuzom yriepoaa (1V)
VYronbHas KucaoTa u eé€ bubmorexa HOK
37 https://m.edsoo.ru/00ae006

COJIn

c



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
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Tpaktuyeckas padora Ne 4
no teme "[lonydenne

bu6mmoreka [JOK

38 | yraekucmoro rasa. https://m.eds00.ru/00ae027
KauectBennas peakius Ha e
KapOoHaT-HOH"
[lepBoHavasbHBIC TOHATHUS
bubmuorexa [JOK
00 opraHMYecKux
39 https://m.edso0o.ru/00ae054
BEIIIECTBAX KaK O o
COEIMHEHUSIX YTepoaa -
. bu6mmoreka [IOK
Kpewmnuii u ero
40 https://m.edso0.ru/00ae080
COCTUHCHHUS )
[TpakTrueckast paborta Ne 5.
Pemienue
HKCIIEPUMEHTANIbHBIX 3a7a4 bubmmorexa [TOK
41 . https://m.edsoo.ru/00ae0bf
o TeMe «Baxnerue 2
HEMETAJJIBI ¥ UX B
COCTUHEHUS»
KonrtponbHas padora Ne3
. bu6mmorexa [IOK
o TeMe «Baxxnerume
42 https://m.edsoo.ru/00ae0el
HEMEeTaJUTbl U UX g
COCTUHEHUS» =
OO01mas xapakTepuCTHKa
XUMHUYECKHUX IJIEMEHTOB — bu6mmorexa [JOK
43 MeTaJlIoOB. MeTajinueckas https://m.edso00.ru/00ae103

CBA3b U MCTAJLIIMYCCKAasA
KPUCTAILUINYECKAS PEIIETKA.

€



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
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

dusnueckue cBoiicTBa
METAJLJIOB

XUMHYECKUE CBOUCTBA

bu6mmoreka [JOK

€TaJIJIOB.
44 M . https://m.edsoo.ru/00ael15
DIEKTPOXUMUYECKUN P 5
HaIpsHKEHUH METAIIIOB h
OO6111e crocoobl
MOJTyYEHUST METAJUIOB.
CnnaBel. Berauciaenus mo bubmuoreka [JOK
45 | ypaBHEHHUSIM XUMUYECKUX https://m.edsoo.ru/00ae115
pEaKIMii, €CJIU OJIUH U3 6
PEareHTOB COJCPIKUT
npuUMecH
[TonsiTHE 0 KOPpPO3UHU bubmorexa HOK
46 PP https://m.edsoo.ru/00ae127
METaJIOB 3
bu6mmorexa [IOK
47 [IlenounbIe MeTAITBI https://m.edsoo.ru/00ael4b
2
OKcHABI U THAPOKCHIBI bubmorexa HOK
48 P https://m.edsoo.ru/00ael4b
HATpUS U KaJaus )
[[lemounO3eMeNbHBIC bubnmnoreka [JOK
49 METaJUIbl — KaJIbIUH 1 https://m.edsoo.ru/00ael5e
MarHui 8
50 Baxwnelimue coenuHeHUs bubmuoreka [JOK

KaJIbIHS

https://m.edsoo.ru/00ael5e



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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

|co

O060061IEHNE U

51
cHUCTeMaTH3aIus 3HAaHUI
K&cTkocTh BOJBI U bubmorexa HOK
52 . A https://m.edso00.ru/00ae188
CIocoObI €€ ycTpaHeHUs 6
[TpakTuyeckas padora Ne 6 bubnuorexa [IOK
53 o Teme "XKEcTKoCcTh BOJIBI https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHeHus" 8
bu6mmoreka [IOK
54 |  AmoMHHHI https://m.edsoo.ru/00aelc6
4
AmMpoTtepHble cBOMCTBa bubmorexa HOK
55 P https://m.edsoo.ru/00aelc6
OKCHJA U THIPOKCH]IA 4
bu6mmoreka [JOK
56 | XKemneso https://m.edsoo.ru/00ae1d8
6
Oxcupl, TMIAPOKCUIBI U bubnnorexa [JOK
57 conu xxene3a (I1) u xenesza https://m.edsoo.ru/00ae35e
) 6
58 O06o0meHue u
cHUCTEeMaTH3aIus 3HAaHUI
[TpakTiueckast pabora Ne 7.
Pelwerie bubmuoreka [JOK
59 https://m.edsoo.ru/00ae3de

AKCIEPUMEHTAIBHBIX 3a7a4
no teMe «Bakueimue

8



https://m.edsoo.ru/00ae15e8
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

METaJJIbI U UX
COCOAUHCHU A

Bruucnenus no
YpPaBHEHUSAM XUMUYECKUX
peaKkuuii, €CJid OJJMH U3

peareHTOB J1aH B U30BITKE Bubmuorexa LIOK
60 https://m.edso0.ru/00ae175
WJIU COJICPYKUT MPUMECH. 0
Brruncienns maccoBoit -
JIOJTU BBIXO/1a IPOAYKTa
peaKIuu
61 O06o0061IEHNE U
cucreMaru3anus 3HaHuil
KonTponbnas padota Ned
62 no teMe «BaxxkHeiimune
METaJUIBI U UX
COEIUHEHUS
BemectBa u matepuansl B bubnunoreka [JOK
63 [MOBCEIHEBHON XU3HU https://m.edso0.ru/00ae3f5
YyesoBeKa 0
XUMHUYECKOE 3arpsi3HeHUE BrbmroTera IOK
64 . https://m.eds00.ru/00ae427
OKPYXKArOIIeH Cpebl 0
bu6mmorexa [IOK
Ponp xumuu B perieHun
65 https://m.edsoo.ru/00ae427
IKOJIOTMUYECKUX MPOoOIeM 0
66 Pe3epBHBIN ypoOK. bubnmoreka [JOK

0O000menue n

https://m.edso0.ru/00ae0d0



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
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTHU3al U 3HAHUN a
Pe3epBHbIi ypoOK. bubnmoreka [JOK

67 O060061EeHNE U 1 https://m.edsoo.ru/00adb33
CUCTEMAaTHU3al U 3HAHUN c
Pe3epBHbIit ypoOK. bubnmoreka [JOK

68 O06o0061IEHNE U 1 https://m.edsoo.ru/00ad9ch
cHUCTeMaTH3aIvs 3HaHUI 2

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,
AxkimonepHoe obuiectBo «M3marensctBo «lIpocBemienue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxknronepHoe obmectBo «M3naTenscTBo «IIpocBemienue»

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






