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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHON IPOTPaMMBI OCHOBHOTO oO1ero oOpazoBaHusl,
npeacraBieHabpx B DI'OC 00O, a takxke Ha OCHOBe (emepanbHOU paboueit
MpPOTpaMMBbl BOCITUTAHUS W C y4E€TOM KOHIIEHIIMU TMPEMOJaBaHUsS y4eOHOTO
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanuum.

[Iporpamma no xumuu Aa€T MPEACTABJICHHUE O IIENIAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M PA3BUTHS OOYYaIOIIUXCSA CPEACTBAMH YYEOHOIO
MpeAMeTa,  YCTAaHABIMBAECT  00fA3aTeIbHOE  NPEIMETHOE  COJAEpIKAHUE,
npeAycMaTpUBaeT pacIpeleeHue €ro Mo KiaccaM U CTPYKTYpPHpPOBAHHUE IO
pazzienaM M TeMaM MPOrpaMMbl MO XUMHH, OINPEETSAET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKU COJIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh M3YYEHUS XUMHUHM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKKM Yy4eOHOro Tpoliecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydarIuxcs, ONpeNesieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuu TpedoBaHUI K pe3yJibTaTaM OCBOCHUSI OCHOBHOW 00pa30BaTEIbHON
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TPeOOBaHUIA
K pe3yjbTaTaM OOY4YeHMs] XMMHUM Ha YPOBHE IeJiel H3ydeHUus NpeaMmeTa U
OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIILHON ACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO yU4€OHOTO COJIEP KaHMUSI.

3HaHWE XUMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHHUS MHUPOBO33PEHUS
00yyJaroIerocs, ero MpeJaCcTaBICHU 0 MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJib UTPAIOT (POpMUpPYEMBIE XUMUEH MPEACTABICHUS O B3aUMONPEBPAIICHUSIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTIX PEUICHUs TI00aTbHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPTETHUECKOM,
MUIIEBON U DKOJIOTMYECKOM O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET pealu3allii  BO3MOXKHOCTEM IS CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYphl JIMYHOCTH, €€ o0O0meld u (yHKIMOHATIHLHOU
TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00y4Yarolmuxcsi, HABBIKOB HX CaAMOCTOSITCJIbHOW Y4YEOHOU JeSITeNhbHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX KakK B
MMOBCETHEBHOM XKM3HU, TaK U B MPOPECCUOHAIBHON ACATEIHHOCTH;



3HAKOMHT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIAIA HA €AUWHCTBO IMPUPOABI W  YEJIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOyyJarommxcs;

CrocoOCTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIICHUS K €CTECTBEHHO-
HAY4YHbIM 3HAHHUSIM, K NPUPOJAE, K YEIOBEKY, BHOCHUT CBOW BKJIaJd B
AKOJIOTHYECKOE 00pa3oBaHre 00yJatouXCsl.

JlaHHble HarmpaBiieHUs B 00yYeHUM XUMHUH 00eCreunBaroTCs crienudukoit
colepKaHUsi y4eOHOro TMpeAMeTa, KOTOPbIM SBISETCS MeJarorudyecku
aJanTUPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKW XUMHH Ha ONpPEJCIEHHOM dTare
€€ pa3BUTHUAL.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00I1ero oOpa3oBaHUs OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMbl TNEPBOHAYATIBHBIX MOHSITHN XUMHH,
OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTAECIBHBIX 3HAYUMBIX MOHSTHI
OPTraHUYECKON XUMHH.

CrpykTtypa coaepkaHus OIporpaMMbl 10 XuMuu chOpMUPOBaAHA HA OCHOBE
CUCTEMHOI0 MoJaxona K €€ nzyueHnro. Coaep:kaHue CKIAAbIBAETCA U3 CUCTEMBI
IIOHATUM O XUMHYECKOM OJJIEMEHTE M BEIIECTBE U CHUCTEMBI IIOHATHU O
XuMU4Yeckol peakuuu. O0e 3TH CUCTEMbl CTPYKTYPHO OpraHU30BaHbI IO
MPUHIMITY TIOCIEIOBATEILHOTO Pa3BUTHUS 3HAHWKA HAa OCHOBE TEOPETUUYECKUX
IIPEACTABIEHUN PA3HOTO YPOBHS:

— ATOMHO-MOJIEKYJISIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MenaeneeBa kak OCHOBHOIO 3aKOHa
XUMUH;

— YYE€HHUsI O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— TMpeAcTaBiIeHUNA 00 DIEKTPOIUTHYECKOW JTUCCOIMAIMKM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCA HA OCHOBE HMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS IOCJIEAOBATEIBLHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHIS (PYHKIUH OOBACHEHUS W
[IPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUSI U BO3MOXKHOCTEU MPAKTHUYECKOTO
MIPUMEHEHUS U MOJYYEHUS] U3Yy4aeMbIX BELIECTB.

OcBoeHnne mporpaMMmbl 1O XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABJICHUS. O XWMHUYECKOM COCTAaBIAIOIIECH HAay4YHOW KAapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUW MPUPObI, IECHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HaHUs B Hayke. M3yueHne XuMuu nNpoOUCXOAUT C MPUBJICYEHUEM



3HaHUW W3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpy>Kaloluil MHUDPY,
«buonorus. 5—7 knacce» u «Pu3nKa. 7 Kiacey.

[Ipy wu3ydyeHUHM XUMHM HPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM  HaykKM Kak oOJacTM  COBPEMEHHOIO  E€CTECTBO3HAHMA,
MIPAKTUYECKOM JESATENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KYJBTYpHl. 3afada y4eOHOTO MpeaMeTa COCTOMT B (OPMHUPOBAHUU
CUCTEMBl XMMHMUYECKUX 3HAHUNW — BaKHEUINUX (PaKTOB, MOHSATUM, 3aKOHOB U
TEOPETUUECKUX IOJIOKEHUHM, JOCTYNHBIX OOOOLIEHHI MHMPOBO33PEHUECKOIO
XapakTepa, si3plka HayKH, B IMPUOOIIEHUN K HAyYHbIM METOAAaM MO3HAHUS NpPU
M3YYEHUU BEIIECTB M XUMHUYECKUX peakiuil, B (OPMUPOBAHHH U PaA3BUTUHU
[TO3HABATEJIbHBIX YMEHHMA M HMX MPUMEHEHUU B Y4YeOHO-IIO3HABATEIBHOW U
y4eOHO-UCCIIEI0BATENbCKON JIEATENbHOCTH, OCBOCHUU MpaBUi 0€30MacHOro
oOpallleHus C BEIIECTBAMU B IOBCEITHEBHOM JKU3HHU.

[Ipy u3ydyeHHMM XMMHUHM Ha YpPOBHE OCHOBHOIO OOHIEro oOpa30BaHUS
BAKHOE 3HaYEHUE NIPUOOPENIH TaKHe LIeJd, KaK:

— (QopMHUpOBaHUE HHTEJUIEKTYaJlbHO pPAa3BUTOM JMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHHI,
CIIOCOOHO a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJeHHOCTb OOyYeHHMs] Ha CHUCTEMaTU4yecKoe MpHUOOILIEHUE
oOy4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATENIbHON JIESITEIbHOCTH, HAYYHBIM
MEeTOJlaM MO3HaHUsI, (GOPMUPYIOIIUM MOTHUBAIIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMHH;

—  ol0ecnieyeHue  yCJIOBHMH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
OoOyyarolMMUCSL ~ ONbITa  Pa3HOOOpPA3HOM  AEATENbHOCTH, MO3HAHUS U
CaMOIIO3HAHUs, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIMH), HMEIOIIHNX
YHHUBEpCaJIbHOE 3HAYEHHE ISl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

— QopmupoBanue o0meH (QYHKIIMOHATEHON H €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATH U OLICHUBATH SIBJICHUS
OKPYAIOILIEr0 MUPA, UCHOJb3ysl 3HAHUSA U OMbIT, MMOJTYYEHHbIC TPU U3YYCHHUU
XUMHH, TPUMEHSATh WX TIPU pElIeHHH TpoOJeM B TIOBCETHEBHOW >KU3HH U
TPYZIOBOU EATEIBHOCTH;

— (dopmupoBaHue Yy OOYyYalOIUXCAd TyMAHUCTUYECKUX OTHOUICHHH,
NOHUMAaHUSl LEHHOCTH XUMHMYECKUX 3HAHUH ISl BBIPAOOTKH HKOJIOTMYECKH
11eJ1eCO00pa3HOro TMOBEJACHUsI B OBITY U TPYAOBOM NEATEIbHOCTH B IIEJIAX
COXPAHEHUS CBOETO 3/I0POBbsI U OKPYKAOLIEN MPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIUMA K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOEHHUS OOIIEYENOBEYECKMX IIEHHOCTEMH,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY mTpodmis W  HampaBICHHOCTH
JanbHENIIEero 00y4eHus.

OOGmiee yucia0 4YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, 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 XUMHUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
HNugopmanus o npodeccusx, CBA3aHHLIX ¢ npeaMeToM «Xumusa». Tema u
BelecTBa. PU3NUECKUE CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE BELIECTB.
[Tonsitue o MeTogax mo3Hanusa B XxuMuu. Yucteie BemecTBa U cMecu. CriocoObl
pa3ielIeHUs] CMECEH.

ATOMBI M MOJEKyJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XMMUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB.
3aKOH IIOCTOSIHCTBA coOcTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHOcUTENBHASE MOJIEKYJIIpHAsl Macca. MaccoBast 10JIsl XMMUYECKOT0 JIEMEHTA
B COCJMHEHUHU.

KomnuectBo BemecrBa. Monb. Monsiprags Macca.  Bzaumocss3b
KOJIMYECTBA, MAcCChl M YHCIA CTPYKTYPHBIX €IMHUIl BellecTBa. Pacu€rbl Mo
(popMysiaM XUMHUYECKUX COCAMHEHUH.

@uzpueckrue M XUMHYECKUE SBJICHHMs. XUMHUYECKas peakiuss u e€
MPU3HAKK. 3aKOH COXPaHEHWs MacChl BEIIECTB. XHMMHUYECKHE YpaBHEHHS.
Knaccudukanus XuMuyeckux peakuuii (COeIMHEHUs, Pa3IoKEeHHs, 3aMELICHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBuiamMu padboTkl B Jaboparopuu
u npuémamu oOpamieHus ¢ JIabopaTOpHbIM OOOpPYIOBAHUEM, HW3YYEHUE U
onuvcaHue (PU3NYECKUX CBOWCTB O0Opa3lOB HEOPraHWYECKHX BEUIECTB,
HaOmoneHne pu3ndeckux (TUIaBIeHUE BOCKA, TAsHUE JIbJIa, paCTUpPaHUE caxapa
B CTYyNKE, KUIIEHHWE M KOHJEHCALMsS BOJbI) U XUMHUYECKHX (TOPEHHE CBEYH,
MPOKAJMBAHUE MEIHOW TPOBOJIOKHU, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
ABJICHUM, HAOJIOIEHHEe M ONMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX
peakiuii (pasyioKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPHUIOM
Oapus, paznoxenue ruapokcuaa meau (1) nmpu HarpeBanuu, B3aMMOCHCTBHE
xenes3a ¢ pactBopom conu meau (1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
NOMOILbIO ~ MarHuTta,  (QUIbTPOBAHWE,  BbINApUBAHUE,  JUCTUILIALIMS,
xpoMarorpadusi, MpPOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOIIOJEHUE U
ONKMCAHUE PE3YJIbTATOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs MACChl, CO3/IaHNE MOJIENIEN MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).

BaxkHeiiume npeacraBuTe/ M HEOPraHUYECKUX BellecTB



Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucinopoa — 3neMeHT u mpocToe
BemecTBO. HaxokaeHue kucimopona B MpUpojae, GU3NYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenne kuciopoaa. CrocoObl
MOJIYYCHHS] KHUCJIOpoJa B JabopaTOpud W MPOMBIIUIEHHOCTH. KpyroBopoT
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMHUYECKO peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- U JHJIOTEPMUYECKHE pEaKIuu. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
BO3/lyXa, YCUIICHHE MapHUKOBOTr0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — smemeHT uM mpocToe BemiecTBO. HaxokaeHue Boaopozia B
npupoae, (U3MYECKUe W XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
noxydenus. Kuemorsl u conu.

Mousipablit 00BEM ra3oB. Pacu€Thl 10 XUMUYECKUM YpaBHEHUSIM.

Odusnueckne CcBOMCTBAa BOAbl. Boma kak pactBoputens. PacTBOpsl.
HacelleHHbIE M1 HEHACBIIEHHBIE PACTBOPHI. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass 107 BEHIECTBA B pPACTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOPOB B MPUPOAE M B KU3HU 4enoBeKa. Kpyrosopor
BOJBI B IPUPOJIE. 3arpsi3HEHNE NNPUPOIHBIX BOJA. OXpaHa M OYMCTKA IPUPOIAHBIX
BOJI.

Knaccudukanus Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHUJIOB: coJieoOpa3yromiue (OCHOBHBIC, KHUCIOTHBIE, aM{pOTEpHBbIE) U
HecosneoOpasyromue. Homenknarypa okcugoB. dusmueckue U XUMHUYECKUE
cBoMcCTBA OKCHAOB. [losTydeHre OKCUIO0B.

OcHoBanus. Krnaccudukanuss ocHOBaHM: HIENTOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHui. PU3NYECKHE U XMMHUUYECKHE CBOMCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousznueckue
U XUMHYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCcTH MetaiuioB H. H. bekerosa.
[Tonmy4yeHue KUCIoT.

Comu. Howmenknarypa comneil. Pu3MUEeCKME€ W XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OINpENEIICHUE COAEpKaHUs KHCIOpOoJAa B  BO3AYXE,
NOJIyYeHHe, COOMpaHHe, pacrno3HABaHWE W HU3YYEHUE CBOICTB KHUCIOpPOAA,
HaOJIIO/ICHUE  B3aUMOJICHCTBUS  BEIIECTB C KUCIOPOJOM U YCIIOBUSA
BO3HMKHOBEHHS M TMpEKpalleHusi TropeHus (mmokapa), O3HAKOMJIEHUE C
oOpa3naMi OKCHJIOB U ONHUCaHHE HX CBOWCTB, MOJy4YeHHUE, COOUpaHue,
pacno3HaBaHWe M M3Yy4YE€HHE CBOMCTB BOJopoAa (TOpeHHe), B3auMOACHCTBUE



BojJiopoJia ¢ okcusioM meau (1) (Bo3MOKHO HCTIONIb30BAHUE BUIEOMATEPUAIIOB),
HaOMoZeHUEe O00pa3lOB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBAaHUE
OCOOEHHOCTEM pacTBOpEHHS BEUIECTB C PAa3IMYHONM  PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOM HOJIEW PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMu (HATPUEM U  KaJIbLIEM)
(BO3MOXHO MCIIOJIb30BAaHUE BHUAECOMATEPUAJIOB), HCCIENOBaHHE 00pa3loB
HEOPTraHWYECKUX BEIECTB PA3NIMUHBIX KJIACCOB, HAONIOJACHUE HW3MEHEHUS
OKpacKM HWHJIMKAaTOpPOB B pAacTBOpax KHCIOT M IIEJIOYEH, U3YUYEHHE
B3aumojiericTBus okcuaa meau (Il1) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIUM HEUTPATIU3ALUH, [TOTyYEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITCCHEHHME OJHOTO MeTaula JpPyTMM M3 pacTBOpa COJH, PELICHHE
AKCIIEPUMEHTAJIBHBIX 3aJa4 0 Teme «BaxHeWine KiacChl HEOPraHUYECKUX
COCIUHEHUI».

Iepuoanuyeckuii 3akoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jieMmenToB JI. U. MengeneeBa. CrtpoeHue aromMoB. XUMHYECKasi CBA3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMETbHbIE METaJUIbl,
raJIor€Hbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT am(poTepHbIE
OKCHUbI U TUAPOKCHU/IBI.

[Tepunoanyeckuii 3akoH. Ileproanueckas cucreMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Menneneesa.
Ileproger u rpynmbl. PU3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
Ieproja 1 TPyNIIbl JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBL.
CtpoeHune dIEKTPOHHBIX 000J09YEeK aTOMOB IEPBHIX 20 XUMHUUECKUX JJIEMEHTOB
ITepuoanyeckoit cucrems! 1. 1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 10 €ro MnoJioxkeHuto B [lepuognueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYyNIIAM U IIEPUOIaM.

3nauenue Ilepmoamueckoro 3akoHa u llepuoanyeckodl CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul Pa3BUTUA HAayku U npaktuku. [. 1. Mennenees —
YYEHBIN U TPAXKIAHNH.

Xumuyeckass cBsizb. KoBaneHTHast (mosisipHasi M HEMOJIAPHAs) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchbl oOKkucIeHNust 1 BOCCTaHOBIIEHUSI. OKHUCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumenm:

M3y4eHHE O0pa3lioB BEMIECTB METAJJIOB M HEMETAJIOB, B3aUMOJICUCTBUE
TUAPOKCUIA LIMHKA C pacTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIHMA
(ropeHue, peakiuu pa3oKeHUs, COSTUHEHHUS).

Meostcnpeomemmnule ceazu

Peann3zanuss MexXnpeaMETHBIX CBA3€l MPU U3YYEHUU XUMHUU B 8 Kjacce
OCYIIECTBJISIETCS. 4YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUM, TaK W TOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC TMOHSTHS: Hay4yHbId (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(UKAIUs, TEePUOJUIYHOCTD,
HaO0JII0/ICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

®usuka: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHI,
W30TONBI, PAJUOAKTUBHOCTh, MOJEKYJA, JJIEKTPUYECKUM 3apsjl, BEIIECTBO,
Ten0, 00bEM, arperaTHOe COCTOSTHUE BEIIECTBa, a3, (U3MYECKUE BEIIMYWHBI,
€UHULIBI U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE3/1bI, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE MOPOJBI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYeCKas peaKius

[Tepunoanyeckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX JJIEMEHTOB
. U. Menneneesa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHU CBOWICTB
XUMUUYECKUX DJJEMEHTOB TNEPBbIX TPEX NEPUOMOB, Kalvs, KaJlblHUs U UX
COCIMHEHUN B COOTBETCTBHUU C IOJIOKEHUEM 3JIEMEHTOB B llepuomnueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BUbI XUMHUUECKON CBSI3U. THIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKOU PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XHUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IU4YHBIM Kilaccam
HEOPTaHUYECKUX COCAMHEHUM, TeHeTUUECKasl CBsI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudpukanuss XMMUYECKUX PEAKIUA MO pa3INuYHbIM MHpHU3HaKaM (110
YUCITy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
10 HW3MEHEHHUIO CTEMEHEH OKUCICHHS XUMHUYECKUX DJIEMEHTOB, IIO
00paTUMOCTH, MO YYACTHIO KaTtaju3aropa). ODK30- U SHIOTEPMHUYECKHE
peaKuuu, TEPMOXUMUYECKUE YPABHEHUS.



[TonsiTie o ckopoctu xuMudeckou peakiuu. [lonsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XHMHYECKMX peakuusx. [loHATHE O TOMOIreHHBIX U
reTeporeHHslx peakuusax. [lomarne o karanuse. [loHATHE O XUMHUYECKOM
paBHOBecHH. DakTOpbl, BIHAIOLIME HAa CKOPOCTh XUMHUYECKOM pEaKkIUuu H
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTETPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHOW  peakuuu.  CocraBiieHMEe  ypaBHEHMM
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUNA € HCIOJIB30BAHUEM METOAA
AJIEKTPOHHOIO OaJiaHca.

Teopusa  SJIEKTPOIUTUYECKOW  JHCCOILMALINH. DJIEKTPOIUTBL U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBL. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBsA3U. CreneHp nucconuanuu. CHIBHBIE U
CcJ1a0bl€ ANEKTPOJINTHL.

Peaknuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEaKUHd HOHHOIO
oOMEHa, TOJIHBIE M COKpall€HHblE MOHHbIE YypaBHEHHs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEd B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMU KPUCTAJUIMUECKUX PEHIETOK HEOPTraHUYECKUX
BEILIECTB — METAJVIOB U HeMeTa/uioB (rpadura U anMasza), CIOKHBIX BEIIECTB
(xJopuma HaTpuUs), HCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH
peakuuu  OT  BO3ACHCTBUS  pa3aUYHbIX  (DAKTOPOB,  HCCIIEJOBaHHE
AJIEKTPOIIPOBOHOCTH PAaCTBOPOB BEILECTB, Ipolecca AUCCOLUALUN KHUCIOT,
niesioyeit u cosieit (BO3MOXKHO MCIOIB30BAHUE BUAECO MAaTEPUAIIOB), TPOBEACHHUE
OMbBITOB, WUTFOCTPUPYIOUIUX NPU3HAKH MPOTEKAHUS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOMABI), OIBITOB,
WUTFOCTPUPYIOLUIUX TMPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakuuu pa3NoXKeHus, COEJIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C IOMOIIbI0O KAaYECTBEHHBIX PEAKIMH Ha HOHBI,
pelIeHre SKCepUMEHTANIbHBIX 3a/1a4.

Hemeranbl u MX coeIMHEHUA

OOmass xapakTepucTtuka rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHMHUYECKHME CBOWCTBA HA MPUMEPE XJopa
(B3aMMOJEHCTBHE C METAJJIaMH, HEMETalNIaMH, IIEeI04YaMu). XJIOPOBOJIOPO.
ConsiHast KuCnoTa, XMMUYECKUE CBOMCTBA, MOJMy4YeHUE, MpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJIOPOJA HA OPraHW3M 4YEJNOBeKa. BakHEWIne XJIOpHuabl U UX
HAXOXKJCHUE B IPUPOJIE.



Obmass  xapakrepuctuka 3neMeHToB  VIA-rpynmel.  OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHN OKHUCIeHHs. CTpoeHue U (PUu3nYecKue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOPOJAa U Cephl. AJUIOTPOIHbIE
MOJM(UKALMU KHCIIOPOAA U cepbl. XUMUYECKHE CBOWCTBaA cepbl. CepoBOIOPOL,
CTpoeHHe, (U3MUECKHEe U XUMHUYECKHe CBoMcTBAa. OKCHABI CEphl  Kak
MPEICTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa, (QU3WYECKUE U
XUMHUYECKUE CBOICcTBa (0OIIMEe Kak TMpENCTaBUTENs Kiacca KHUCIOT |
cnenupuyeckre). XuMUYECKUE PEAKIUH, JIekKaIIHe B OCHOBE MPOMBIIIIEHHOTO
croco0a moixy4yeHusi cepHoil kucioThl. [Ipumenenne cepHoit kuciotel. Conu
CEpPHOM KHUCIJIOThI, KAUECTBEHHAsl peakuus Ha cyib(ar-uoH. Haxoxaenue cepbl
1 €€ COEAUHEHNI B NpUpoae. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl
COEIMHEHUSIMH CEepbl (KUCIOTHBIE TOKIH, 3arps3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €ro NMpeA0TBPAILEHUS.

O6mas xapakrepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpoCTpaHEHHUE B
npupoje, puznueckue 1 XuMUueckue cBoicTBa. KpyroBopoT a3ota B mpupoe.

3nakomcTBO ¢ CamapcknM a30THBIM 3aB0A0OM «KyliObimeB A30T».

AMMuak, ero (uU3NYECKMEe U XUMHUYECKHE CBOICTBa, MOIY4YEHHE WU
npumeHeHue. Conau aMMOHUS, UX (DU3MYECKME W XUMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peaknuysi Ha HOHbl aMMOHHMS. A30THasl KACIJIOTa, €€
noJjilyyeHue, PU3ndeckue U XMMUYEeCKUe CBOMCTBa (0OIIMe KakK MpeacTaBUTENs
Kjacca KHUCJIOT M crneuupuyeckue). lcmnonb3oBaHHe HUTPATOB U CoJied
aMMOHHS B KaueCcTBE MHHEpaIbHbIX yH0oOpeHHil. XuMHuUecKoe 3arpsi3HeHue
OKpYXaIoIlel Cpelbl COCIUHEHUSAMH a30Ta (KUCIOTHbBIE JNOKIU, 3arpsi3HEHHE
BO3/1yXa, MOYBKI U BOA0EMOB). Docdop, amnorponubie Moaudukanuu docdopa,
¢usnueckne u xumudeckue cpoiictBa. Oxcun docdopa (V) u dochopnHas
KHCIIOTa, (pU3MUecKre M XMMHYECKHE CBOMCTBA, moiiyueHue. Mcmonb3oBaHue
docdaToB B KauecTBE MUHEPAIBHBIX yJIOOPEHUI.

O6mass  xapakrtepuctuka oanemMeHToB |VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTENEHU OKHUCIICHUS. YTIEpOJ, auIOTPOIHbIE
Moau(UKaIMK, PacIpOCTpaHEHWE B MPHUPOAE, (UINYECKUE U XUMUYECKUE
cBoiictBa. AncopOuusi. KpyroBopot yriaepoaa B npupoae. OKkcuasl yriepona,
uX (QU3NYecKrue U XUMUYECKHE CBOMCTBA, JCHCTBUE HA >KUBbIE OPTraHHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTHUECKUE MPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), runore3a rm00ambHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
sbdekr. YrompHas KHCIOTa W €€ conM, UX (U3HUYECKHEe W XHUMHUYECKHE
CBOICTBa, MOJy4YeHHEe W npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-



noHbl. Mcmonp3oBanne kapOOHATOB B OBITY, MEAWITMHE, TPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHble TIOHATHS OO0 OpPraHUYECKUX BEIIeCTBaX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, STWUJICH, alleTHJICH, 3TaHOJ, TIULEPHH,
yKcycHas kucnora). IIpupogHble HCTOYHUKH — YIJIEBOJOPOJOB  (YroJib,
MIPUPOIHBINA Ta3, HEDTh), TPOIYKTHI UX TIepepaboTKu (OCH3MH), UX POJb B OBITY
U TpOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOrMYEeCcKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenikax, yrieBojax — M UX POJM B KU3HU yeloBeka. MaTepualibHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COCTUHEHU.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, NOJYyYECHHE H
npuMmenenue. CoenuHeHus: kpemHusi B npupoje. OOmue mnpencraBieHus 00
okcuje kpemuus (1V) u kpemuueBoit kuciaore. CHIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIILICHHOCTH. BaxkHelme cTponTeabHble MaTepUabl: KEpaAMHKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpobiemMbl 6€30MacHOrO UCTOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCECTHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3yuyeHHE O00pa3lloB HEOPraHMYECKUX BELIECTB, CBOWCTB COJISIHOM
KHUCIIOTHI, TPOBE/ICHUE KAaUECTBEHHBIX PEAKIIUi Ha XJIOPHUA-UOHBI U HAOIIOICHUE
MIPU3HAKOB WX MPOTEKAHMSI, OIBITHI, OTPAKAIOIINE (PU3HMICCKUEC U XUMHUICCKUE
CBOMCTBa TaJIOr€HOB M HX COEIMHEHHA (BO3MOXKHO HCIOJb30BaHUE
BUIEOMATEPUATIOB), O3HAKOMJIEHHE C O0pa3lamMu XJIOPUIOB (TaJOTeHUIIOB),
O3HaKOMJIEHHE ¢ oOpa3namMu cepbl U €€ COENMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHUATIOB), HaOMIOIEHUE TMpoIlecca OOYTIUBaHUS
caxapa NOJ JCUCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, H3Y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBIEHHONW CEpHOW  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakluuu Ha CcynbhaT-uoH © HAONMIOJIeHWe TMpu3HaKa e¢
MIPOTEKaHUs, 03HAKOMJICHHE C (DU3UYECKUMHU CBOMCTBaMHU a30Ta, (hochopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U PoCcHOpPHBIX yIOOpPEHUH, MoJlydeHrue, coOupanue, pacro3HaBaHUe U
M3YYCHUE CBOMCTB aMMMaKa, NPOBEICHHWE KA4YeCTBCHHBIX DPEAKIMK Ha HOH
aMmMoHUST W ¢ochaT-MOH U U3YYCHUE TPU3HAKOB UX TMPOTEKAHHS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MENIbIO (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), HW3YYEHUE MOJENIeH KPUCTALIUYECKUX
pemi€ToK anMmasa, rpaduTa, (QyuiepeHa, O3HaAKOMJIEHHE C MPOLIECCOM
aZcOpOIMM PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
NPOTUBOTa3a, MOJy4YeHHe, COOMpaHue, PACIO3HAaBaHWE M HM3yYEHUE CBOMCTB
VIJEKUCIOro Ta3a, MPOBEACHHE KAueCTBEHHBIX peakuuid Ha KapOoOHAT U
CUWJIMKAT-UOHbl W U3Y4YEHUE NPU3HAKOB MX MPOTEKaHUS, O3HAKOMJIEHUE C



NPOAYKIMEN CUIIMKATHOW MPOMBIIIJICHHOCTH, PEUICHUE 3KCHEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUTBI U UX COCTMHEHUS.

MeTaJsibl 1 X COeITMHEHUS

OOmast xapakTEepUCTHKAa XHMHUYECKHUX OJJIEMEHTOB — METaUIOB Ha
OCHOBAHHH UX NOJIOKEHHUS B llepnonndeckon cucreme XMMHYECKUX dJIEMEHTOB
JI. 1. MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTalioB. MeTtaymndeckast
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKAS PEIIETKA. DIEKTPOXUMUUYECKHUIN Psif
HaIpsDKEHU MeTauioB. PU3MYECKHE W XHMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl monydeHus: MeTawioB. CamMapckuid MeTa/LUIypruyecKuii
3aBOJ-3HAKOMCTBO C IIPOM3BOACTBOM.

[lonsiTue O KOPpPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI HX OT
kopposuu. CruiaBsbl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B
OBITY ¥ IPOMBIILJICHHOCTH.

[I{emoynpie  Metamwibl: nosnokeHne B llepuommueckoi  cucreme
xuMudeckux sneMeHToB /. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE
B mpupoje. Pu3nMyecKue W XUMHUYECKHE CBOICTBA (HAa TpUMEpPE HATpUs U
kanus). OKCUabl W TUAPOKCHIBI HATpHUs U Kaiud. [IpruMeHeHHe IIeTOYHbIX
METAJUIOB U UX COCAUHECHUMU.

[[lenouyno3eMebHbIC MeETaabl MarHuidi W KalbLMK: IIOJIOXKCHHE B
Ilepuogmueckoir cucreme xumuuyeckux oanemeHtoB JI. WM. Menneneesa,
CTPOEHHUE MX ATOMOB, HAaXOXJICHUE B mNpupoje. OuU3nueckue U XUMUUYECKHE
CBOWMCTBA MarHus W Kanbliusa. BakHelmume coeauHeHUS Kaiabldsg (OKCH,
TUAPOKCU/I, cOJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHui: nosiokeHue B llepuonnueckon cucreMe XMMHYECKHX
anementoB [[. M. MenneneeBa, CTpO€HHE aToMa, HAxXOXKICHUE B NPHUPOJE.
duznueckre W XUMUYECKHE CBOWMCTBA amtoMUHUS. AMGOTEpHBIE CBOWCTBA
OKCHJA Y TUAPOKCHIA ATFOMUHUS.

Kemneso: nomoxenue B [lepnogndeckor cuCTeMe XUMUYECKUX DJIEMEHTOB
. 1. MenzeneeBa, CTpoeHUE aToma, HaAXOXJICHUE B npupoje. Pusnyeckue u
XUMUYeCcKue cBoicTBa xene3a. OKcuabl, THApOKcHabl U conu kenesa (l1) u
xenesa (11l), ux cocras, cBoiicTBa U MOTyUYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE C 00Opa3llaMud METaNIOB U CIUIABOB, UX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pe3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
HCIIOJIb30BaHUE BUAECOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS OKCHUIA
KaJIbLIMSI U HaTpusi C BOJAOW (BO3MOXHO HCIIOJb30BAaHHWE BHJIEOMATEPHUAIIOB),
VCCIIEIOBAHNE CBOMCTB JKECTKOM BOJIBI, ITPOLIECCA TOPEHMS KENE3a B KUCIOPOJE
(BO3MOKHO  HMCIIOJIb30BAaHUWE BUJEOMATEPHUATIOB), TPU3HAKOB MPOTEKAHMS



KaueCTBEHHBIX PEaKIIMil HA MOHBI: MArHUs, KaJbIUs, aIFOMUHUSA, [IMHKA, )KeJe3a
(1) wm xenesa (IIl), memu (IlI), HaOmrOMEHWE W ONHMCAHHWE IPOIECCOB
OKpallluBaHUsl IJJAaMEHU HWOHAMHU HATpHsl, Kajdusi W Kaublus (BO3MOKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), MCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUJA ATIOMUHUS U TUIPOKCUJA IUHKA, PEIICHUE SKCIEPUMEHTATBHBIX
3a7a4 1o TeMe « BaxHelIe MeTasbl U UX COEAUHECHUSD.

XUMHA U OKPYKAKINAA cpeaa

BemecTBa n Marepuainbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomnacHoe
UCIIOJIb30BAaHUE BEIIECTB U XUMHUUYECKHUX peakiuil B ObiTy. [lepBas momornis npu
XUMUYECKUX 0KOTraxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKaIoIIel cpebl (MpeeabHas JomyCcTuMas
KOHILIeHTpausi BemectB, painee — I[IJIK). Ponp Xumum B  pelieHuH
AKOJIOTUYECKUX TPOOIIEM.

Xumuueckuii IKCnepumMeHm:

M3y4YeHHe 00pa3iioB MaTEpUaIOB (CTEKIIO, CTUIABbI METAJIJIOB, MOJUMEPHbIC
MaTrepuabl).

Mexcnpeomemmnunie ceasu

Peann3zanuss MexnpeaMETHBIX CBA3€l MpU U3yYEHUM XUMHUU B 9 Kiacce
OCYILIECTBIISIETCA 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHbBIX
MOHATUM, TaK W TIOHATHUM, SBISIOMIMXCS CUCTEMHBIMH JJIS OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr' 0 IIUKIIA.

OO01re ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIA (PaKT, TUTIOTE3a, 3aKOH,
TEOpUsl, aHaJIU3, CHUHTE3, KiIacCHUpUKAIMI, TEPUOTUYHOCTb, HAOIIOEHNE,
AKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJEib, SIBICHUE, MapHUKOBBIM
3 eKT, TEXHOIOT U, MaTEPHUAIIBI.

dusznka: marepus, aTroMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIIHI,
M30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJA, JIEKTPUUYECKU 3apsij, MPOBOJHUKH,
MOJYTIPOBOAHUKH, JUAJEKTPUKH, (HOTODJIEMEHT, BEIIECTBO, Tel0, OOBEM,
arperaTHOe€  COCTOSIHME  BEIIecTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJJTMYECKasi pemeTka, CIUIaBbl, (QU3MYECKHUE BEIUYMHBI, €IUHUIIBI
M3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, MIIaHEThI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunTes, apixanue, 6uocdepa, SIKOCUCTEMA, MUHEPATLHBIC
yA00peHuUsI, MUKPOAJIEMEHThI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIE BEIICCTRA.

I'eorpadusi: atmocdepa, ruapocdepa, MHHEpPaNbl, TOPHBIE TOPOJIbI,
MOJIE3HbIC HCKOTIaeMBIE, TOILJIUBO, BOJIHBIE pecypchl.



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

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUsl JOCTUTAKOTCA B XOA€ OOYYEHHS XMMHH B €IMHCTBE Y4EOHOU U
BOCIIUTATEIBHON  JIEATEIBHOCTH B  COOTBETCTBHUM €  TPAJUIIMOHHBIMHU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMU,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMU TOBEJACHHS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyJarOIITUXCS.

JIugyHOCTHBIE  pe3yJIbTaThl  OTPAXalOT TOTOBHOCTH  OOYy4YarOIIUXCS
PYKOBOJICTBOBaTbCS CUCTEMOM TIMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAUA U
pacIIMpeHre ONbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

IIECHHOCTHOTO  OTHOUIEHUSI K  OTEUECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY U HAy4YHOMY HACIEIWI0, MOHUMaHUs 3HAYCHUS XUMHUYECKOU
HayK{ B KU3HU COBPEMEHHOI'O OOIECTBA, CIOCOOHOCTH BJIAJIETh IOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIKEHHSIX UM OTKPBITHSIX MHUPOBOH H
OTCUECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIEHUI B  KOJUIEKTUBE, KOMMYHUKATHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIENOBATEILCKOM, TBOPUYECKON W JIPYTUX
BUJIaX JIEATEIIBHOCTH, TOTOBHOCTU K PA3HOOOPa3HOW COBMECTHOM JIEATEIIbHOCTH
MIPU BBIMOJHEHUH Y4E€OHBIX, TO3HABATEIBHBIX 33/1a4, BHIMOJHEHUH XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEeMJICHUS K
B3aMMOIIOHMMAHWIO W  B3aUMOIIOMOINM B  TpoOIlecce OTOM  yueOHOi
JeATEeIbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIEICTBUU MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEUIECTBE U XUMHUECKON peaKInu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JIJISI TOHUMaHUSI CYIIIHOCTH HAyYHOU KapTUHBI MUpa, MIPeACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOJHOM CPENIOW, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;



MO3HABATEIbHBIE MOTHUBBI, HANIPABJICHHBIE HA MOJyYE€HUE HOBBIX 3HAHUU
M0 XHWMHUHU, HEOOXOauMbIe IJs1 OOBSCHEHUS HAOIIOAEMBIX MPOLIECCOB U
SBJICHUH, NO3HABAaTEIbHON, MH(MOPMALIMOHHOM M UYUTATENIbCKOM KYJIBTYpHI, B
TOM 4YHCJIE HaBBIKOB CaMOCTOSITENIBHOM pabOThl € YYEOHBIMU TEKCTAMH,
CIPaBOYHOW  JUTEPATypO, JOCTYNHBIMH TEXHUYECKHMH  CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOyYEHHUIO M NO3HAHMIO, JII0OOO3HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMO00pa30BaHUIO, IIPOEKTHOM U  HUCCIEI0BATEIbCKON
JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOpY HAIPaBICHHOCTH U YPOBHS 00y4YEeHHUS B
JaJIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTU >XU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKHM Ha 37J0POBBIA 00pa3 »KM3HU, OCO3HAHME IOCIEICTBUN U
HENPUATHE BPEIHBIX NPHUBBIYCK (YMOTPEOICHHUS alKOrojs, HApKOTHUKOB,
KypeHusi), HEOOXOJUMOCTH COOJIOJEHUs MpaBuUil  OE30MacHOCTH  MpHU
oOpalleHuu ¢ XUMUIECKIMH BEIIECTBAMU B OBITY U peaTbHOU KU3HU;

5) Tpy10BOT0 BOCIIUTAHMSA:

MHTEpEC K MPAaKTHUUECKOMY HM3YyUYEHUIO Mpodeccuil U Tpyaa pazIudHOro
poJia, YBaXKEHUE K TPYJly U pe3yJbTaTaM TPYAOBOM JEATEIbHOCTH, B TOM UHCIIE
HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHWW 10 XWMHUHU, OCO3HAHHBIA BBIOOP
UHAMBUIYAJIbHOM  TPAaeKTOpUM MPOJOJDKEHHMs] 00pa3oBaHUs C  YUYETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, ycmemHod NpodecCuOHATbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B MPO(ecCHOHATBLHON
cpene;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIlIeCTBOBaHUS, TOHUMAHUE 1IEHHOCTH 3J0POBOTO
u Oe3omacHOro oOpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3HMUEeCKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE LIEHHOCTH COOJIIOJICHUS
npaBusl 0€30MIaCHOTO TOBEIEHUs MpU paboTe ¢ BEIIeCTBaMHU, a TaKXKe B
CUTYaIUsX, YTPOKAIOUINX 3I0POBBIO U JKU3HU JIIOJIEH;

CTIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJydaeMble TTPH U3yYCHUN XUMUH, JIJIS
pelIeHnsT 3aJad, CBA3AHHBIX C OKPYXAWIIEH MOPUPOAHOU CpEIoM, I
MOBBILICHUSI YPOBHS SKOJOTMYECKOM KyJIbTYpbl, OCO3HAHUSA TJI00AIBHOIO
XapakTepa 5SKOJOTHYECKHX MpoOJeM M MyTe HX pEeleHUs MOCPEICTBOM
METOJIOB XMMHUH, 3KOJOTHUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS UM
B IIO3HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMATILHON ITPAKTHUKE.



METAIIPEJAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanmpeaMeTHBIX PE3yJIbTATOB BBIICISIIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHMPOBO33pPEHUsI OOIICHAyYHBIC TOHATHUS (3aKOH, Teopusl,
IPUHIIMI, TUMoTe3a, (akT, cucTema, MPOIECC, AKCIEPUMEHT M JpYroe.),
KOTOPBIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MpeIMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHWUH W3 JTUX TMpeaAMEToB  (opMupoBaTh
MPEICTABICHUE O I1IEJIOCTHOM HAay4yHOW KapTUHE MHUpPA, U YHUBEPCAJIbHBIC
ydeOHbIC JIeUCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJSITUBHBIC),
KOTOpBIE 00OecneynBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
MJIAHUPOBAHMIO U OCYIIIECTBICHUIO YUYEOHOM AESTEILHOCTH.

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble J1ornyeckue AeMCTBHUA:

YMEHHUS HUCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIILICHUS IIPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMUYECKUX MOHATUM (BBIACISITh UX XapaKTEPHBIC
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C IPYTUMU MOHSITUSIMHU ), UCII0JIb30BATh
MOHATHUS )15l OOBICHEHUS OTAEIBHBIX (JAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS
U KPUTCpUM Ui KIacCU(PUKAIUM XHMHYECKHUX BEIIECTB M XHUMHUYECKHX
peakIuii, yCTaHaBJIWBAaTh NMPUUYMHHO-CIICJCTBEHHBIC CBSI3M MEXIY OOBEKTaMU
W3YUYCHHUS, CTPOUTH JIOTUYECKHUE pacCykeHUs (MHIYKTUBHBIC, NETyKTUBHBIE,
10 aHAJIOTHUH ), JIeJIaTh BHIBOJIbI M 3aKJIFOUCHUS;

YMEHHME TPUMEHATh B TMPOLIECCe IO3HAHUS NOHATHUS (TIPEIMETHBIE U
METanpeIMETHbIC), CHUMBOJIMYCCKHE (3HAKOBBIC) MOJCIH, HCIOIb3yEeMbIC B
XUMHH, TPeoOpa3oBbIBATh IITUPOKO IPUMEHSIEMBIE B XUMHUH MOJCIBHBIC
MPEJCTaBICHUS — XUMUYECKUH 3HaK (CUMBOJI AJIEMEHTA), XuMuueckas popmyra
Y ypaBHEHHE XUMHYECKOW PEAKIUU — MPHU PEIICHUH YYeOHO-TI03HABATEIHHBIX
3alad, C Y4Y€TOM DOTHUX MOJCIbHBIX MPEJACTABICHUN  BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKKM HM3Y4aeMbIX OOBEKTOB —
XUMHUYECKUX  BEIIECTB M  XHMHUYECKHUX  pEeaKkIui, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHbIC CBSI3M W NIPOTUBOpPEUUS B
M3y4aeMBbIX IIPOIECCaX U SIBIICHUSX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

YMEHHUE HUCIIOJIb30BaTh MOCTABJIEHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TaKXK€ B KA4eCTBE OCHOBBI i1 (hOPMHUPOBAHHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OIbITA 1O IJIAHWPOBAHMIO, OPTaHU3AMU M IPOBEICHUIO
YYEHUYECKUX HKCHEPUMEHTOB, YMEHHE HaOJoAaTh 3a XOJ0M IMpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ynbTat, (GOpMyIUpOBaTh 0000IIEHUS



¥ BBIBOJBI 10 pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIECIOBAHUS, COCTABISAThH
OTY€T 0 MpoAeTaHHON padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMpATh, aHAJIM3UPOBATh U HMHTEPIPETUPOBATH MHPOPMALIUIO
pa3aMuYHBIX BUAOB M (GOpPM TMPEACTABICHUS, TMOJy4aeMyl W3 pa3HbIX
HMCTOYHUKOB (HAay4HO-TIOMYJISIpHAsl JUTEpaTypa XHUMUYECKOTO COACpIKaHMS,
CIpaBOYHbIE TMoOcoOus, pecypchl IHTepHeTa), KpPUTUYECKHM OLIEHUBATh
IPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(POPMALHIO;

YMEHHE NPUMEHATH Pa3IMYHbIE METO/BI U 3aIIPOCHI IIPU TIOUCKE U 0TOOpE
nH(GOpPMAILIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX IJIS BBITIOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7a4 OMPECIEHHOTO THIIa, IPUOOPETEHNE OMBITA
B 00JaCTH HCIIOJIb30BAHUS MH()OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpOM AaKTHUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX
CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANbHYIO (OpMYy MpEACTaBICHUSI
uH(GOPMaIllM W WUTIOCTPUPOBATH PEIIaeMbIe 3a/1addl HECIIOKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHE HCIIOJIb30BaTh W AaHAIM3MPOBaTh B Ipolecce YydyeOHOW u
UCCIIEIOBATENbCKON JESITeIbHOCTU UH(POpPMAIUIO 0 BIIUSTHUU
MPOMBINIJICHHOCTH, CEIIbCKOTO XO3SHWCTBA W TPAHCIOpPTa HA COCTOSHHUE
OKPYXaroUIEH MPUPOTHON CPEIBI.

KoMMmyHukaTHBHBIE yHUBepcaibHble yueOHbIe 1eiCTBHA:

YMEHHMsI 3aJaBaTh BONPOCHI (B XOJ€ Auanora U (WiaM) AUCKYCCHUHU) IO
CyHlecTBYy 00cyxkaaeMoil Tembl, (OPMYyJIHPOBaTb CBOU  MPEIJIOKEHUS
OTHOCHTEILHO BBITIOJTHEHUS MPEJI0KEHHOH 3a1a4u;

YMEHHSI TPEACTABIATH IMOJYYCHHbIE pE3yNbTaThl IMO3HABATEIHHOU
JESTeIbHOCTY B YCTHBIX M TNHCbMEHHBIX TEKCTaX; JejlaTh IPE3ECHTAIUI0
pe3yNbTaTOB  BBIMOJIHEHUS XWMHUYECKOTO HSKCIepUMEHTa (J1abopaToOpHOro
OTIbITA, JTA0OPATOPHON PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IPOEKTA);

YMEHHSI y4eOHOTO COTpPYIHHWYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
MO3HABATEJIBHOM M HMCCIEAOBATEIbCKOM  NIEATENbHOCTH MpPU  PEIICHUU
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3uuuid  (oOCyxJeHus, OOMEH MHEHHMSIMH, «MO3TOBbIE€  IUTYPMBI»,
KOOpPAWHAIIUSA COBMECTHBIX JCWUCTBUM, OINpEAeNieHUEe KPUTEPUEB IO OICHKE
KauyecTBa BBINOJIHEHHOM pabOThI U ApyTHUE).

PeryasiTuBHbIe YHUBEpPCaJbHbIe Y4eOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEAENATh eI ACITeIbHOCTH, TIIaHUPOBATD,
OCYILECTBIIATh, KOHTPOJIUPOBATh U IIPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO



JesITeNIbHOCTD, BBIOMpaTh Hanbomee 3 (HeKTUBHBIE CITOCOOBI PelIeHNs Y4eOHBIX
Y TIO3HABATEJIBHBIX 3374, CAMOCTOSITEIIBHO COCTAaBIIATh MM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEMCTBUU TIPU BBINIOJHEHUM 33JaHUA C YYETOM
MOJIYYECHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBaX U PEaKIUsX,
OLICHMBATh COOTBETCTBHUE IOJIYYEHHOI'O PE3yJIbTATa 3asIBJICHHOM L€, YMEHHE
WCIIONB30BaTh W AHAIM3UPOBATH KOHTEKCTBI, IIPEIUIaraémMble B YCIOBHH
3aJIaHUMN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB MO OCBOEHHUIO 00s3aTEIBHOTO

coJlepKaHMsl, YCTAHOBJIEHHOIO JaHHOHN (enepalbHONM paboyell Mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NeUCTBUM, crenuduueckue g MpeaMETHOM o0nacT «XUMHS», BHUJIbI
JNEATEIBHOCTH 10 IIOJIYyYEHUKD HOBOIO 3HAHWs, €ro HHTEPIPETaLNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalIHUsIX.

K koniy oOyuenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaThb CPOPMUPOBAHHOCTH Y O0YUAIOUTUXCSI YMEHHIA:

e PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX IOHATHN: aTOM, MOJIEKYJIa,
XUMHYECKUHN DJIEMEHT, IIPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHasl
M MOJIEKYJISIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJi1 XUMHYECKOTO »JJIEMEHTa B COEHUHCHUMU,
MOJIIPHBI ~ 00BEM, OKCHJ,  KHCJIOTA,  OCHOBAaHUE,  COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PeaKkuusl,
KJIaccu(pUKalys peaklnii: peakiuu COeIMHEHUS, PEAKIIMK Pa3JI0KEHHUS,
peakluM 3aMEelIeHUusl, peakuuu OOMEHa, SK30- M JHJIOTEPMHUYECKHUE
peaKkimu, TEIIoBoM 3PGEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aTomMa, aToMHas oOpOWTanh, paANMyC aToMa, XHWMHYECKas CBS3b,
NOJISIPHAs W HEMOJspHAs KOBAJICHTHAs CBS3b, WOHHAS CBS3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JAOJs BellecTBa (MPOLEHTHAs
KOHIIEHTpAIMs) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMMOCBSI3b OCHOBHBIX XWUMHUYECKHX IIOHSATHU H
MPUMEHATH THU MOHITUSA IPU OMUCAHUU BEIIECTB U UX IIPEBPALLCHUN;

e HCIMOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JJiI COCTaBJICHHS (HopMy
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpENEIsATh BAJICHTHOCTH aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCNMHCHUSX, CTEMECHh OKUCIEHUS DJEMEHTOB B  OWHApPHBIX
COCAMHEHNAX, NPHUHAIIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIaccy



COeMMHECHMIA MO (opMyliaM, BUJ XHUMHUYECKOW CBs3U (KOBaJEHTHAs U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

packpeiBate cMmbica llepuomnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHMMAaHUE TEPUOJUUYECKON 3aBUCUMOCTU CBOWCTB
XUMUYECKHUX AJIEMEHTOB OT UX moJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHMSI MAcChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTajIpo;

OMKCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy [lepuomnueckoi
CUCTEMbl XMMHYECKHX JJIEMEHTOB: pa3inyaTh TMOHATUS «TJaBHas
noarpynmna (A-rpymnmna)» u «nodounast noarpynmna (b-rpymnmna)», maneie
1 OOJbIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonnueckas cucrtema xumudeckux siaemeHtoB JI. U.
MeHzeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsii sapa, oOIIee YHCIo
AJIEKTPOHOB U pacpeieeHUe UX MO0 JIEKTPOHHBIM CIIOSIM);
KIacCu(UIMPOBaTh  XUMHUYECKUE  DJIEMEHTHI,  HEOpPraHUYECKHUe
BEIIECTBA, XUMUYECKUE peaKINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
PEaKIIMK BEIIECTB, 10 TEIIOBOMY 3P deKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKHUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJIAcCOB,  MOATBEpXJas  ONUCAHWE  MpUMEPaAMU
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT MX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MPEBpaIlEHUN B pa3IUYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa To Qopmyiie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIUTH
PACYETHI 10 YPABHEHUIO XUMUYECKON PEAKIINU;

IMPUMEHSITh OCHOBHBIE OIEPAIMH MBICIIUTEIBHON JESITEIBHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHEe, 0000IIeHue, CHUCTEeMaTU3AlHIo,
KJ1acCu(PUKaIMIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3EH — IS
M3YYCHHS] CBOMCTB BELIECTB U XMUMHUYECKHX PEaKIHil, €CTEeCTBEHHO-
HAay4YHble  METOABl  MO3HAHUS —  HAOJIOJICHHE, HW3MEpPEHHUE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (PEabHbIM U MBICICHHBIN);

ClIeAOBaTh MpaBWIaM  TOJIb30BAHUS XUMHUYECKOM TOCYyIOW H
nabopaTopHBIM 000pYIOBaHMEM, a TaKKe TMpaBWIAM OOpAIIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH MO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO



razoo0pa3HbIX BEIIECTB (BOAOPOJAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHOM MACCOBOM [JOJEH PACTBOPEHHOIO
BEILIECTBA, IJIAHUPOBATh U MPOBOAUTH XUMHUYECKHE SKCIIEPUMEHTHI 110
pAcCllO3HAaBAHMIO pACTBOPOB IIEJIOYEH H  KHUCIOT € MOMOIIBIO
MHANKATOPOB (JaKkMyc, (heHondranen, METUIOPAHK U APYTHUE).

K xoHny oOydeHuss B 9 kJjacce IpeIMETHbIE pe3ylbTaThl Ha
0a30BOM  ypOBHE JOJKHBI ~ OTpaxaTb C(QOPMUPOBAHHOCTH Yy
oOy4Jaronmxcst yMEHUM:
pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHSATHA: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHCJICHHS, XUMHYECKas pEaKius, XUMHUYECKass CBA3b, TEIIOBOM
ahdexT peakuu, MoJb, MOJSPHBIA 00BEM, PACTBOP, IJIEKTPOJUTHI,
HEAJIEKTPOJUTHI, SJIEKTPOJIUTAYECKAS] TUCCOLMALNS, PEAKIIMM UOHHOTO
oOMeHa, KaTaJau3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMblE U
HEOOpaTUMBbIE PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH,
OKHUCJIMTENIb, BOCCTAHOBHUTENb, OKHCIEHWE W  BOCCTaHOBJICHHE,
ajoTponus, amMQpOTEepHOCTh, XHUMHUYECKass CBSI3b (KOBaJIGHTHAs,
MOHHAs, MeETaJuIMuecKas), KpUCTaUIMYecKass pemérka, KOoppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKON peakiuu, MNpeaeiabHO
nonycrtumasi konnentpanus [1/IK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX IMOHATHI H
NPUMEHSTh 3TH NOHSATHUSA IPY ONMMCAHUY BEUIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XHMHMUYECKYI) CHMBOJIUKY JJISI COCTaBJIEHUS (POpMyI
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIUIA;

ONpENENIATh BAJEHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHHUSX Ppa3IMYHOTO COCTaBa, MNPHUHAJIEKHOCTD
BEILIECTB K OMNpEACTIEHHOMY KJIacCy COEIUMHEHUN mo ¢dopmysam, BH]
XUMUYECKON CBA3M (KOBaJeHTHas, MOHHAs, MeETaJJINYecKas) B
HEOPTraHUYECKUX COCIUHEHUSX, 3apsil MOHA MO XUMHUYECKON GopMmyiie,
XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHX COCTUHEHHI,
THUI KPUCTAJUIMYECKOMN PEIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBath cMbica Ilepuomnueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TOHMMAaHHWe: OMHUChIBaTh W XapaKTEepU30BaTh
Tabnuunyto Gopmy [lepuoanyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasnuyaTh MOHATHS «TJaBHas moarpynmna (A-rpymnma)» u «moOodHas
noarpynna (b-rpynma)», mManble u OOJbIIME MEPUOMbI, COOTHOCHUTH
0003HAauEHHUsA, KOTOpPbIE HMEIOTCS B TMEPUOJUYECKOM Tabiuue, ¢



YUCJIOBBIMU  XapAaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUUYECKUX
AJIIEMEHTOB (COCTaB M 3apsija sjpa, oOllee YHUCIO DSJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCUHEHUH B
npezesiax MajblX NEPUOJOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJaccu(UIMPOBATh ~ XUMHUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKINK (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, MO TEIIoBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTeNeHEeN
OKHUCJIEHUS! XUMUYECKUX 3JIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJATBEPKIas OINUCAHUE
npuMepaMyi MOJIEKYISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMHAYECKUX PEAKLINN;

COCTABJISITh YPABHEHUS DJEKTPOJUTUYECKOM JUCCOLUMALUU KHUCIOT,
HIEJI0YEed W COJIEW, NOJIHBIE W COKpPAIEHHBIE YPAaBHEHUS PEaKLIHM
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkiuii,  MOJATBEPKIAIOIINX
CYILLIECTBOBAHME I'€HETUYECKOM CBSI3U MEXKY BEIECTBAMU Pa3JIMYHBIX
KJIACCOB;

pPacKpbIBaTh CYUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUl
HOCPEACTBOM COCTABJICHUS 3JICKTPOHHOTO OaaHca ATUX PEeaKIIHii;
IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJSIPHYIO MAacChl
BEIIECTB, MAacCOBYIO JOJK XHMHUYECKOTO 7JJIEMEHTa Mo ¢opmyie
COECIMHEHHsI, MAacCOBYIO [IOJIF0 BEIIECTBA B pPacTBOpPE, IPOBOIUTH
PACYETHI 10 YPABHEHUIO XUMUYECKON PEAKIINU;

coOyofaTh IpaBuUjiia  TOJIB30BAHUST  XUMHUYECKOM  MOCYAOoM W
Ja00paTOpHBIM O0OPYJIOBaHMEM, a TakKe IMpaBwiia OOpalleHHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSIMH 1O BBINOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYyYECHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (AMMHUaKa M YIJIEKUCIIOTO rasa);

OPOBOJUTh  PEAKIUHU, TMOJATBEPKAAIONIME KAYECTBEHHBIM COCTaB
pPa3JIMYHBIX BEIIECTB: PACIO3HABATHh OMNBITHBIM MYyTEM XJIOPH/I-,
Opomuna-, wuoauA-, KapOoHar-, Qocdar-, cuamkar-, cyiabdar-,
TUAPOKCU-UOHBI, KATUOHBI aMMOHUSI U MOHBI M3YYEHHBIX METAJUJIOB,
IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPIAaHMUYECKUX BEILIECTB;



e IMPUMEHSTH OCHOBHBIC ONEpAlMd MBICIUTEILHON JEATENbHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, O0000IIEHHEe, CHCTEMaTU3alHIO,
BBISIBJICHUE TIPUYMHHO-CJIC/ICTBEHHBIX CBSI3€M — JJI1 M3YUYEHUSI CBOMCTB
BEIIECTB M XUMUYECKUX PEAKIMi, €CTECTBEHHO-HAYyUYHbIE METO/IbI
NMo3HaHUs — HaOJIOJCHUE, U3MEPEHHE, MOJICIUPOBAHUE, IKCIIEPUMEHT
(peasibHBIIA u MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumeHoBaHue Kosun4yecTBo yacos
Ne dyeKkTpoHHbIe (LM POBbLIE)
pa3aesioB U TeM
n/n Bcero KouTpoibHbie padoThbl oOpa3oBaTe/ibHbIE pecypchbl
NPOrpamMMbl

Paznea 1. [llepBoHayaibHble XUMHYECKHE MOHATUSA

XUAMUSI — BaKHAas
)
1.1 0oJIacTh eCTeCTVBOSHaHm 5 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
U TIPAKTHYECKOMN

ACATCIIbHOCTH YCJIOBCKA

B
12 CIHIECTRA 1 XMMITHECKHC 15 1 Bu6miorexa L{OK https:/m.eds00.ru/7f41837¢
peakiuu

Hroro mo paszneny 20

Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKUX BelIEeCTB

Bosnyx. Kucnopon.

2.1 6 but6mmoreka LIOK https://m.edsoo.ru/7f41837c
ITousTHe 00 OKCcHIax
B I

2.2 OAOPOALLIOHATHE O 8 but6moreka LIOK https://m.edsoo.ru/7f41837c
KHMCIIOTaX M COJISX
Bona. PactBopsl.

2.3 5 1 but6mmoreka LIOK https://m.edsoo.ru/7f41837c

[TousTHE 00 OCHOBAHUSIX

OCHOBHBIE KJIaCChI
24 HEOPraHWYECKHUX 11 1 bubmuoteka [{OK https://m.edsoo.ru/7f41837c
COECTMHEHUN



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

Uroro no pazneny

30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xummniyeckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi CBsi3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peakuuu

[Tepuonuueckuii 3aK0H 1
[Tepuonuueckas cucrema
3.1 XUMHNYCCKUX DJICMCHTOB
. . Menneneena.
Crtpoenue aToma

XUMHYECKASA CBI3b.
OKHUCITUTENBHO-
3.2

BOCCTAHOBUTCIIBHBIC
peaxiuu

Hroro no pasneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

15

68

bu6mmoteka IIOK https://m.edsoo.ru/7f41837c

bubnuoreka IIOK https://m.edsoo.ru/7f41837¢

bubnuoreka ITOK https://m.edsoo.ru/7f41837¢

bubnuoreka ITOK https://m.edsoo.ru/7f41837¢



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

9 KVIACC

HaumenoBanue KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3esioB U TeM

n/n Bceero KouTpoibHbie padoThl o0pa3oBaTejibHbIE PeCypPChI
MPOrpamMmbl

Pa3znen 1. BeniecTBO U XUMHYECKHE PeaKIUU

IToBTOpEHME M
yriyoJieHue 3HaHU!
OCHOBHBIX Pa3/ieoB

11

5 1 bubmuoreka I1{OK https://m.edsoo.ru/7f41a636

Kypca 8 kiiacca

OcHoBHbIE
1.2 3aKOHOMEPHOCTH 4 bubnnoreka LHOK https://m.edsoo.ru/7f41a636

XUMUYECKHUX PEaKLui

SJIGKTp OJIMTUYCCKaA
JUucconuanms.

13
XHUMHUYECKUE PEAKIINN B

8 1 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636

pacTBopax

Hroro no pasneny 17

Paznen 2. Hemera/iibl M UX COCIUHEHUSHA

OO01mas xapakTepucTHKa
2.1 XAMHYECKHUX 3JICMECHTOB 4 but6mmoreka [IOK https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst



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

OO01as xapakTepuCTHKA
XUMHYECKHX 3JIEMEHTOB
2.2 .
VIA-rpynmnsl. Cepa u e€

COCAMHCHU

OO61as xapakTepuCTHKa

XMUMHYECKUX 3JICMEHTOB
2.3 VA-rpynmnsl. A30T,

docdop 1 UX CoeTUHCHHS

OO11as xapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB
24 IVA-rpynmsl. Yriaepon u
KPEMHHI U UX
COEZIMHEHUs

Hroro no pazneny

Paznen 3. Mera/iibl 1 X COeTMHEHUA
OO01ue cBoONCTBA

3.1
METaJUIOB

Baxneiime MeTajuibl 1
UX COECIUHEHUSI

3.2

Hroro no pazngeny

Pasznen 4. Xumus u okpyxaomas cpeaa

25

16

20

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

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

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

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

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



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

a1 BCH_IGCTBa H MaTC€purajbl B

JKU3HU YeJIOBEKa
Utoro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

68

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

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



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC

Ne ni/n

Tema ypoka

[Ipenmer xumuu. Pons xumun B
JKA3HU 4yeoBeka. Temna u
BemecTBa. Madopmarys o
poQeCcCcusix,CBA3aHHBIX C
npeaMeToM «XHUMHUS

ITousTue o METOAaXx IIO3HAHUA B
XHUMHHU

[TpakTuyeckas padora Ne 1
«[IpaBuna paboTsl B 1abOpaTopun
U IpU€MBI 0OpaleHus ¢
1a60paTOPHBIM 000PYTOBAHUEM)

YucThle BENIECTBA U CMECH.
CrniocoOsl pa3zesneHus: cMecei

[TpaxkTrueckas padota Ne 2
«Pa3nenenue cmecelt (Ha
IIpUMEPE OYUCTKH ITOBAPEHHOMN
COJIN)»

ATOMBI U MOJIEKYJIbI

KoauuecTBO 4acoB

Bcero

KonTposbHbie padoThl

JIeKTPOHHBbIE U(PPOBHIE

o0pa3oBaTebHbIE 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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c



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

10

11

12

13

14

15

16

XUMHAYECKHE IIEMEHTHI. 3HAKU
(CHMBOJIBI) XUMHUYECKUX
3JIEMEHTOB

IIpocTsle U C0KHBIE BELIECTBA

ATOMHO-MOJIEKYJISIPHOE YUCHUE

3aK0H IIOCTOSHCTBA COCTaBa
BEIIECTB. XUMUYECKasi (opMyIia.
BanenTHocTh aTOMOB
XUMHYECKHX DJIEMEHTOB

OrHOCHUTEIbHAA aTOMHAs Macca.
OTtHocuTeNbHASI MOJIEKYJISIPHAS
Macca

MaccoBas 10711 XUMHYECKOTO
QJICMCHTA B COCIUMHCHNHN

KomnuectBo BemecTsa. Moib.
MognspHas macca

du3nyeckrue U XUMHUYECKUE
sIBIIEHUS. XHUMHU4YECKast peaknuia

[Ipu3HaKu U yCIOBUS MPOTEKAHUS
XUMHUYECKHX PeaKIuii

3aKOH COXpaHEHHS MacChl
BEIIECTB. XMMHUYCCKHE

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

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d323c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d37fa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3al6

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



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
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

17

18

19

20

21

22

ypaBHEHUS

Boruncnenus konuuecTBa, Macchol
BELIECTBA [10 YPaBHEHUSIM
XUMHUYECKHUX PeaKIuii

Knaccudukanus XuMHuecKux
peakiuii (CoeTuHeHus,
pa3oKeHus, 3aMEIICHHUS,
obMmeHa)

M. B. JIOMOHOCOB — y4€HBlii-
sHIMKIIoneauct. O0o0IIeHNE U
CHCTEMAaTU3alusl 3HaHUH

KonTponsHnas padora Nel no Teme
«BemecTBa 1 XUMHUYECKUE
peaKLum»

Bo3nyx — cmecsk razos. Cocrtas
BO3Ayxa. Kucinopon — sneMeHT u
npocToe BemecTBo. O30H

dusnuecKkue 1 XUMUYECKHe
CBOICTBa KHCIIOpOa (peaKuu
oKucIieHus, ropeaue). [lonstue
00 okcruaax

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

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

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e

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



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
https://m.edsoo.ru/ff0d4614

23

24

25

26

27

28

29

30

Crioco0bI MOTy4eHUs KHCIopo1a
B J1a0opaTopuu U
MMPOMBIIIJICHHOCTH. HpI/IMeHeHI/Ie
KHCJIOpO/a

TennoBoii 3¢ ekt XuMUIecKoi
peaKIyu, TOHSITHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- ¥ SHJIOTEPMHUUECKHIX
peaKusIx

TormBo (HedTh, yroib U METaH).
3arpsi3HeHue BO3AyXa, CIOCOObI
€ro NpeJoTBpaIICHUs

[Tpaktuyeckas padora Ne 3 o
teme «Ilonydyenue u cobupanue
KHUCJIOpOJa, U3YYEHUE €0
CBOMCTB»

Bonopon — anemeHT u npocroe
BelecTBo. HaxoxaeHue B
pupoIe

DOu3nyecKrue U XUMUUCCKHIE
cBolicTBa Bojopoaa. [Ipumenenne
BOJIOpOJIA

IloHATHE O KUCIIOTAaX U COIIX

Cnioco0nI TToTydeHust BOAOPO/Ia B

bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

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

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [JOK


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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

31

32

33

34

35

36

37

naboparopuu

[IpaxTuueckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJIOPO/1A, U3YUYECHUE €TO
CBOMCTB»

MonsipHblii 006EM Ta30B. 3aKOH
ABoraapo

Brrunciaenus o6néMa, KOJIMYECTBA

BEILIECTBA ra3a Io ero
U3BECTHOMY KOJIMYECTBY
BELIECTBA WU 00bEMY

Brruucienus o06EMOB ra3oB 1o
YPaBHEHUIO PEAKLIUHA Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
razoB

dusznueckre U XUMHUUIECKHE
CBOMCTBA BOJBI

Cocras ocHoBauuii. [lousarue 00
WHIUKATOpax

Bopa xak pacTBopuTED.
HacelmieHHble 1 HEHACHIIIEHHBIE
pacTBOpbl. MaccoBas 10
BEIIIECTBA B pacTBOpE

https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4f42

bubmuorexa [JOK
https://m.edsoo.ru/ff0d542e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5708

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40



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
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

38

39

40

41

42

43

44

45

46

[IpaxTuueckas padora Ne 5 o
teme «IIpuroroiieHHE pacCTBOPOB
C onpeAeNEHHON MacCOBOM A0JIEH
PacTBOPEHHOTO BEILIECTBA

KonTtponpnast padora Ne2 o treme
«Kucnopoa. Bogopoxn. Boga»

OKcHBI: COCTaB,
KJIacCH(UKAIMsI, HOMEHKIIATypa

[Tony4yeHue 1 XuMHYECKHE
CBOMCTBA KMCIIOTHBIX, OCHOBHBIX
U aM(OTEpHBIX OKCHIOB

OcCHOBaHUS: COCTaB,
KJaccuukanus, HOMEHKJIATypa

[TonyyeHnue u xXumMu4ecKue
CBOMCTBA OCHOBAHUH

KucnoTsl: cocras,
KJaccuukanms, HOMEHKJIATypa

HOJIy‘ICHI/IC U XUMHUYCCKHEC
CBOMCTBA KHCJIOT

Conu (cpennue): HOMEHKIATypa,
CIOCOOBI MOJTYyYCHUS,
XUMUYECKHUE CBOKCTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5eba

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

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

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOdfee2

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



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
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

47

48

49

50

51

52

53

54

[IpakTuueckas padora Ne 6.
Pemenne skcniepuMeHTaIBHBIX
3aja4 1mo teMe «OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COEIUHEHUI)

FeHeTI/ILIeCKaSI CBA3b MG)KIIy
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHUI

O000I11IeHNE U CUCTEMATU3ALUS
3HAHUHU

KonTtponsnast padora Ne3 mo reme
"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COeAMHEHUI"

[IepBble ONBITKH
KJIaCCU(PUKALUU XUMUYECKUX
anemeHTOB. [IoHATHE O rpynmax
CXOJIHBIX DJIEMEHTOB

Ilepnonnuecknii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHX dj1eMeHToB J[. 1.
Menpeneena

[Iepuonpl, rpynmsl, HOATPYIIIBI

Ctpoenue atomoB. CocTaB
aTOMHBIX sifiep. M30Tormbl

bubmuorexa [JOK
https://m.edsoo.ru/00ad9b7c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch2

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ela

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52c

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK
https://m.edsoo.ru/00ada342



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

55

56

57

58

59

60

61

62

63

CtpoeHue IeKTPOHHBIX
000J10Y€K aTOMOB AJIEMEHTOB
ITepuonnueckont cucremsr /. 1.
Menpeneena

XapakTeprUCTUKAa XMMUYECKOT O
AJIEMEHTA T10 €r0 MOJIO0KEHUIO B
[Tepnonnueckoii cucreme /. Y.
Menneneena

3nauenue [leproandeckoro
3aKOHA JUISl pa3BUTHUS HAYKH U
npaktuku. J[. 1. MenaeneeB —
Y4€HBII, IEAArOor U IPakIaHUH

SJICKTpOOTpI/IHaTeHBHOCTB
aTOMOB XUMHWYCCKHX 3JICMCHTOB

Nonnas xummrdeckas CBA3b

KoBasieHTHas nonsipHas
XUMUYECKasl CBS3b

KoBanentnas HEMOoJIsIpHad
XUMHUYECCKaA CBA3b

CreneHp OKHUCIECHUSI

OKHUCITUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

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

bubmuorexa [JOK
https://m.edsoo.ru/00ada824

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

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK
https://m.edsoo.ru/00adac34

bubnmoreka [JOK
https://m.edsoo.ru/00adaab8

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

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

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



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

64

65

66

67

68

OKHUCIITUTENN U BOCCTAHOBUTEIIHN

KonTtponsnast padora Ne4 o reme
«Ctpoenue aroma. XuMu4eckas
CBSI3b»

PesepBHblii ypok. O60011eHNE U
cucTeMaTu3alus 3HaHui

Peseprublit ypok. O60011eHUE U
crucTemMaTu3alus 3HaHUI

Peseprubiit ypok. O60011eHIE U
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmuorexa [JOK
https://m.edso0.ru/00adb076

bubmuorexa [JOK
https://m.edso0.ru/00adb486

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

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



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

9 KVIACC

Tema ypoka

Ilepnonnueckuil 3aK0H.
[Iepnonnueckas cucrema
XUMHUYECKUX dJIeMEHTOR /I,
N. MenneneeBa

3aKOHOMEPHOCTH B
U3MEHECHUHU CBOMCTB
XUMHUYECKHUX DJIEMEHTOR
IIEPBBIX TPEX NEPUOIOB

Knaccudukanus n
HOMEHKJIaTypa
HEOPTaHMYECKUX BEIIECTB

Bunn XuMH4ecKOU CBSI3H U
THUIIBI KPUCTATUTUYECKHUX
peLETOK

Kontponsnas padora Nel
o teme «IloBropenue u
yriyOJIeHHe 3HAaHUN
OCHOBHBIX Pa3/IeJIoB Kypca
8 kimacca»

KoaudecTBO 9acoB

Bcero

KonTpoabHblie padoThl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6nmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmorexa [IOK
https://m.edsoo.ru/00adbac6



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

10

11

Knaccudpukanus
XUMHUYECKHUX PEAKLU 110
pa3IUMYHbIM PU3HAKAM

IlonsTue o CKOpPOCTH
XHUMHYCCKOH pe€aKnuu.
IloHsTHE O TOMOT€HHBIX B
IreTCPOrCHHbIX PCAKIUAX

ITonsATHE O XUMHYIECKOM
paBHOBecuH. DaKTOPHI,
BIIMSIIOIIKME HA CKOPOCTh
XMMHYECKON peakiuu u
MOJIOKEHHUE XUMHUYECKOTO
paBHOBECHS

OKHUCIIUTETBHO-
BOCCTAHOBUTEJILHBIE
peaknun

Teopus
BJIEKTPOIUTUYECKON
nucconuanuu. CUiabHbIe U
Cl1a0bIe AIIEKTPOIUTHI

HNounbie ypaBHEHUS
peakuuii

bu6mmoreka [IOK
https://m.edsoo.ru/00adbch0

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

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

bu6mmorexa [IOK
https://m.edsoo.ru/00adcd68

bubmuoreka [JOK
https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

12

13

14

15

16

17

XHUMHYECKHE CBOMCTBA
KHCJIOT U OCHOBaHHUH B
CBeTe IpeACTaBICHUN 00
AIEKTPOJIUTUYECKON
JTACCOLIAAIIAN

XuMHYecKre CBOMCTBA
COJICH B CBETE
IIpeicTaBIeHUH 00
AICKTPOJIUTUYECKON
JIACCOLIAAIIAN

[TonsiTue o runponuse

conent

O0600111EHE U
CHUCTEMATHU3ALUS 3HAHUI

[IpakTnueckas padora Ne 1.

«Perenue
3KCH€pI/IM€HTaJ'H>HI>IX
3aau)»

KonTponbnas padota Ne2
o TeMe
«ONEKTPOTUTHYECKAS
JUCCOLIUAITHS.
XUMHUYECKHE peaKkIuu B
pacTBopax»

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmorexa [IOK
https://m.edsoo.ru/00addd12

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

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



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

18

19

20

21

22

OOm1ast xapaKTepUCTHKA
raJIoreHoB. XUMUYECKUE
CBOMCTBA Ha IIpUMEPE
XJI0pa

XnopoBogopoa. ComnsiHas
KHCJIOTa, XUMHWYCCKUC
CBOWCTBA, MOJIyYCHHE,
MIPUMCHCHHE

[IpakTuueckas padora Ne 2
o teme «llomyuenue
COJISTHOM KHMCJIOTHI,
H3y4YEHUE €€ CBOUCTBY»

Brraucnenus 1o
YpaBHEHUSIM XUMUYECKUX
peaKkuuii, €Clii OJIUH U3
peareHTOB J1aH B H30BITKE

OO1m1ast XxapakTepUCTHKA
aneMeHToB VIA-rpynmsi

bubmuorexa [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6nmoreka [JOK
https://m.edsoo.ru/00ade488

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

23

24

25

26

27

AnnotponHsie
MOJTU(UKAIIIH CEPBHI.
Haxoxnenue cepol u eé
COEIMHEHH B IPUPOJE.
XHUMUYECKHE CBOMCTBA
cephl

CepoBoopo/i, CTpoeHuUE,
(1)I/I3I/I‘-I€CKI/IG U XUMHUYCCKHUEC
CBOICTBA

Oxkcunsl cepsl. CepHas
KHCIIOTa, (U3NYECKUE U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

XUMHUYECKUE PEaKINH,
JeKallre B OCHOBE
MPOMBIIIJICHHOTO CII0c00a
MOJTy4YEeHHUs] CepHOU
KUCIOThL. XUMUYECKOE
3arpsi3HEHUE OKpPYKaromen
Cpebl COeTMHEHHUSIMH
cepsl

Brruunciienue MaccoBoit
A0JIKM BbIXOJa IPOAYKTa
peakiuu

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

bubmuorexa [JOK
https://m.edsoo.ru/00ade802

bubmuorexa [JOK
https://m.edsoo.ru/00adea28

bu6nmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

28

29

30

31

OOm1ast xapaKTepUCTHKA
371eMEHTOB VA-rpyninsl.
A30T, pacipocTpaHEHUE B
npupoae, Gpuznueckue u
XUMHUYECKHE CBOICTBA
3nakoMcTBO ¢ CaMapCKum
a30THBIM 3aBOJIOM
«Kyii6pimeB A3zoT»

AMMuak, ero ¢puznueckue
Y XUMHUYECKHE CBOMCTBA,
MOJIy4YeHHUE U PUMEHEHHE

ITpakTruyeckas padora Ne 3
o teme «llomydyenue
aMMHaKa, U3y4yeHHUe ero
CBOMCTB»

A3oTHas KHucnoTa, e€
CbI/ISI/I'—IeCKI/Ie U XUMHUYCCKHEC
CBOMCTBa

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

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bu6nmoreka [JOK
https://m.edsoo.ru/00adf180

bu6mmorexa [IOK
https://m.edsoo.ru/00adf306



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

32

33

34

35

Hcnons3oBanue HUTPATOB
U COJIE aMMOHUS B
KauecTBE MUHEPATbHBIX
ynoOpeHuii. XuMHU4YecKoe
3arpsi3HEHUE OKPYKaroLIeit
Cpelibl COeTMHEHUSIMU
azoTa

docop. Oxeun dpochopa
(V) u pocdophas kuciora,
(bH3I/I‘-ICCKH€ U XUMHNYCCKHEC
CBOMCTBA, OJIyYCHHUE

Ucnons3zoBanue Gocdaton
B KaUeCTBE MUHEPATHHBIX
ynoOpeHul. 3arpsi3HeHHe
MPUPOAHON CpeIbl
dbocharamu

Yraepon,
pacrnpocTpaHEeHHE B
npupoae, Gpuznyeckue u
XMMHUYECKHE CBOICTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adf518

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bu6mmorexa [IOK
https://m.edsoo.ru/00adfd9c



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

36

37

38

39

40

Oxcunpl yriepona, ux
¢bu3znyecKkrue 1 XuMHU4YeCcKHe
CBOMCTBA. DKOJIOTUYECKHUE
MpOOJIEMBbI, CBSI3aHHBIE C
okcuom yriepoaa (1V)

YroapHasg KUCIIOTa U €€
CcoIx

[IpakTuueckas pabora Ne 4
o teme "[lonyyenue
YTJIEKUCIIOTO Ta3a.
KauecTBeHHas peakuus Ha
kapOoHaT-uoH"

HepBOHaanBHBIC IIOHATUA
00 OpraHuYecKux
BelecTBaxX KakK 0O
COCIMHEHUSX yIiepo/ia

Kpemnuii u ero
COETUHEHUS

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006c¢c

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bubmuorexa [JOK
https://m.edso0.ru/00ae080a



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

41

42

43

44

[TpakTuyeckas pabora Ne 5.

Pemenue
AKCIEPUMEHTAIIbHBIX 33724
o Teme «Baxknenmnine
HEMETaJlJIBl M UX
COCITUHEHHUS

KonTponbnas padorta Ne3
no TeMe «BakHelimme
HEMETaJUIbl U UX
COETMHEHUS

OO6m1ast XxapakTepucTruKa
XUMHUYCCKUX DJICMCHTOB —
MeTaJIoB. MeTaiutnueckas
CBSI3b U METAJNINYECKAs

KpucTtaJlindeCcKas peméTKa.

duznueckue cBoiicTBa
METAJUIOB

XnMH4yecKre CBOMCTBA
METAJIJIOB.
DNEeKTPOXUMHUUYECKUN P
HaIpsHKEHUH METaJIoB

bubmuorexa [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el18

bu6mmorexa [IOK
https://m.edsoo.ru/00ael103e

bu6mmorexa [IOK
https://m.edsoo.ru/00ael1156



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

45

46

47

48

49

50

51

OO6mmue criocoOb!
MOJIyYEHUSI METAIIJIOB.
Camapckuit
METaJLTypruuecKuii 3aBojI-
3HAKOMCTBO C
MIPOU3BOJICTBOM

Cnnasel. Berancnenus mo
YpPaBHCHUAM XUMHUYCCKUX
peaKkuuii, €ciii OJUH U3
pEeareHTOB COACPKUT
MIPUMECH

[TonsiTre o KOppo3uu
METaJIJIOB

Il{emouHbIe METAILIBI

Okcuabl ¥ THAPOKCUIBI
HaTpus U Kanus
[Ienouno3eMeNnbHBIC
MeTaJIIbl — KaJbIIuH 1
Mar"um

Baxneimue coeTmHEeHN
KaTbITHS

O0600111eHE U
cUCTeEMAaTHU3alusd 3HaAaHUN

bubmuorexa [JOK
https://m.edsoo.ru/00ael156

bubmuorexa [JOK
https://m.edsoo.ru/00ael278

bu6nmoreka [JOK
https://m.edsoo.ru/00ael4b2

bu6mmorexa [IOK
https://m.edsoo.ru/00ael4b2

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael5e8



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

52

53

54

55

56

57

58

59

JKécTkocTh BOJIBI U
CTOCO0BI €€ yCTpaHEeHHUs

[IpakTuyeckas pabora Ne 6
o teMme "JKECTKOCTb BOBI
U METO/bI €€ ycTpaHeHus"

AnmroMuHUN

AmpoTepHbIe cBOMCTBA
OKCHJIa U TUJIPOKCH]IA

Kemeso

Oxcuapl, THIPOKCHIIBI U
comu xenesa (1) u xenesa

(1

O06001IeHne "
cUCTEeMaTH3alns 3HaHUI

IIpakTuyeckast padora Ne 7.

Pemenne
AKCIEPUMEHTAIBHBIX 33724
o TeMe «Baxkuetine
MeTaJlIBl U UX
COCITMHECHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1886

bubmuorexa [JOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

bu6nmoreka [JOK
https://m.edsoo.ru/00aeld86

bu6nmoreka [JOK
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Brruncnenus maccoBoit
JIOJIU BBIXOJ1a TPOAYKTa
peakuuu
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METaJIJIbl U UX
COEIMHEHUS»
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