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HOACHUTEJIBHAA 3AIINCKA

[IporpamMmma Mo XuMHHM Ha YpOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHMUS
COCTaBJieHa Ha OCHOBE TPeOOBaHUU K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeIbHON  MpPOTpaMMbl  OCHOBHOTO  00IIero  oOpa3oBaHUS,
npeactaBieHHpix B ®I'OC OOO, a Takxke Ha OCHOBe (eaepaibHOU
paboueil mporpaMMbl BOCITUTAHUSI U ¢ YYETOM KOHIICTIIIUU MPETOIaBaHus
y4eOHOr0 TmpeaMera «XUMHs» B 00pa30BaTENIbHBIX OpraHU3aIUsAX
Poccuiickount @enepauuu.

[Iporpamma 10 xuMuUM Ha€T TIPEACTABICHHE O IENAX, OOIIeH
CTpaTeruy 00y4eHUs, BOCIIUTAHUS U PA3BUTHS O0YyYaIOIMUXCS CPe/ICTBaMU
y4eOHOr0  mpeaMeTa, yCTaHaBIWBAaeT  oO0s3aTellbHOE  IMPEIMETHOE
coJiep)KaHMe, TpeaycMaTpuBaeT pachpeesieHue ero Mo KilaccaM U
CTPYKTYpUpPOBaHHE II0 pazjieliaM M TeMaM MporpaMMbl 1O XHUMHH,
OTpeneNseT  KOJMYECTBEHHbIE W KAuYeCTBEHHBIE  XapaKTEPUCTHKU
COJIEp)KaHUsI, PEKOMEHyEMYIO TOCJIEA0BATEILHOCTh M3YUCHHUS XUMHUU C
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTUKH Y4eOHOTO
MpoIlecca, BO3PACTHBIX OCOOEHHOCTEW OOyYalolmUXCs, OINpeaesseT
BO3MOXKHOCTH TIpeAMeTa IS pealu3alui TpeOOBaHUN K pe3ysibTaTaM
OCBOEHHSI OCHOBHOM 00Opa3oBaTeIbHON MpOorpaMMbl Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHMs, a Takke TpeOOBaHUU K pe3ynbTaTaMm oOO0y4deHUus
XUMUU Ha YPOBHE IIeJIe M3yYEeHHS MpeJMeTa U OCHOBHBIX BHUJIOB Y4eOHO-
MO3HABATEILHON JEATELHOCTH O0YYarolerocss Mo OCBOCHHUIO y4eOHOTO
COJIepKaHMUs.

3HaHWE XUMHU CIYKUT OCHOBOW JJisi (GOPMUPOBAHUSI MUPOBO33PEHUSI
oOydJaromerocsi, €ro MpeJCTaBICHUN O MaTepUaIbHOM €JIMHCTBE MHUpA,
BOXHYIO pOJIb uUrparoT GOpMUPYEMBbIE XHUMHEH TMPEICTAaBICHUS O
B3aMMOIIPEBPAIIEHUSIX PHEPTUH U 00 HBOJIONMH BEIICCTB B MPUPOE, O
MyTSAX  PEIICHHS  TJIOOAIBHBIX MPOOJIEM  YCTOWYHMBOTO  Pa3BUTHS
YEJIOBEYECTBA — CHIPHEBOM, YHEPIreTUUECKOM, MUILIEBOM U IKOJIOTHYECKOU
0e30MmacHOCTH, MPOOJIeM 3IpaBOOXPAHCHHUS.

N3yuenne Xxumuu:

CIIOCOOCTBYET peanu3allud BO3MOXXHOCTEH MJii CaMOpa3BUTUS H
dbopMupoBaHUsa KyJIbTYphl JHYHOCTH, €€ oOmeld u (QyHKIHOHATBHOU
IPaMOTHOCTH;



BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIIICHUS W TBOPYECKHX
CIIOCOOHOCTEM OO0yJaroNIUXCsi, HABBIKOB HX CAMOCTOSITEIBLHON yueOHOMU
JCATEIBHOCTH, JKCIIEPUMEHTAIBHBIX U  HCCIICIOBATCIbLCKUX YMCHHH,
HEOOXOJMMBIX KaK B IOBCEIHEBHOMW >KM3HU, TaK U B MPO(HECCHOHATBHOM
NESITEILHOCTH,

3HAKOMHUT CO CHEIU(DHUKON HAYYHOTO MBIIIJICHUS, 3aKiIajblBacT
OCHOBBHI IIEJIOCTHOT'O B3TJIsAa Ha €AMHCTBO MPUPOIBI M YCIIOBEKA, SBIISICTCS
OTBETCTBCHHBIM  J3TalmoM B  (OPMHPOBAHHHM  ECTCCTBEHHO-HAYYHOM
I'PaMOTHOCTH 00YyYarOIINUXCs;

crocoOCTByeT  (OPMHUPOBAHUIO  IIEHHOCTHOIO  OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSAM, K TMPHUPOJE, K YCIIOBEKY, BHOCUT CBOWM
BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHUe 00YyUYaIOIIUXCS.

JlaHHbIC HampaBlieHUs B OOYYCHHH XUMHH OOCCICUHBAIOTCS
cnenmuUKol coaepkKaHUs ydeOHOro MpeaMeTa, KOTOPBIA  SBIISICTCS
MeJaroriyecky aaanTUPOBAHHBIM OTPaKCHHUEM 0a30BOM HAyKH XMMHH Ha
OIIPEAECIEHHOM JTalle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOro o0OIIero o0pa3oBaHUs
OPHUEHTHUPOBAH Ha OCBOCHHE OOYYAIOIIUMHKCS CHUCTEMBI MEPBOHAYATBHBIX
MOHATUH XUMHH, OCHOB HEOPTaHUYECKON XUMHUU M HEKOTOPBIX OTACIIBHBIX
3HAYMMBIX ITOHATHH OPTaHUYCCKON XHUMHUH.

CtpykTypa colep)kaHHs MPOTpaMMBI 10 XUMHHM c(opMUpOBaHa Ha
OCHOBE CHUCTEMHOTI0 Mojxo/a k €€ u3yueHuto. CojiepkaHue CKIaJabIBacTCs
W3 CHUCTEMBI MOHATHH O XMMHUYECKOM DIJIEMEHTE U BEIIECTBE M CHUCTEMBI
MOHATUH O XUMHYecKoil peakiuu. (OO0e 3TH CUCTEMBI CTPYKTYPHO
OpPraHW30BaHbl 10 TPHHIMIY TOCIEAOBATCIIBHOTO pPa3BUTHS 3HAHUN Ha
OCHOBE TEOPETHUYECKHUX MPEICTABIICHUIA PA3HOT'O YPOBHSI:

—  aQTOMHO-MOJICKYJIIDHOTO  YYCHHS ~ KaK  OCHOBBI  BCETO
€CTECTBO3HAHMS,

— Ilepuonnueckoro 3akona /l. 1. MenaeneeBa kKak OCHOBHOTO 3aKOHa
XUMHH,

— YUYCHHS O CTPOCHHUH aTOMa U XUMHUYECCKOH CBS3H;

— TIpeICTaBlIeHUH 00 3JEKTPOJIMTHYSCKON JTUCCOIMAIIUU BEIISCTB B
pacTBopax.

TeopeTndeckue 3HaHHWS PacCMAaTPUBAIOTCS HAa OCHOBE SMITUPUYCCKU
MOJIYYCHHBIX M OCMBICIICHHBIX (PAaKTOB, pa3BUBAIOTCS MOCIICIOBATEIIHBHO OT



OJIHOTO YypPOBHS K JIPYrOMY, BBIMOJHSS (YHKIIUA OOBSCHEHHS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUSI M BO3MOKHOCTEH MNPaKTUYECKOTO
MIPUMEHEHHUS U MTOJYYEHUS U3Yy4aeMbIX BEIIECTB.

OcBoeHHE MPOTrpaMMbl MO XHMHU CIOCOOCTBYET (POPMHUPOBAHUIO
MPEJICTABICHUS] O XMMHUYECKON COCTABISAIOIIECH HAy4YHOM KapTUHBI MUpaA B
JOTUKE €€ CHCTEMHOW MPUPOJIbI, IEHHOCTHOTO OTHOUIEHHUS K HAYYHOMY
3HAHUIO U METOJIaM TO3HaHWs B Hayke. M3ydeHue XuMHU IMPOUCXOAUT C
MPUBJICYCHUEM 3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX TIPEAMETOB:
«Oxkpyxaromuii Mup», «buosorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Ipy u3yueHUH XUMHH TPOUCXOAUT (HOPMUPOBAHHUE 3HAHUM OCHOB
XUMUYECKOM HayKh Kak o0O0JlacTM COBPEMEHHOI'O0 €CTECTBO3HAHUS,
MPAKTUYECKON JEATEIBHOCTH YEJIOBEKa M KaK OJHOr0 U3 KOMIIOHEHTOB
MUPOBOM  KyJIbTyphl. 3ajadya y4yeOHOro mpeaMeTa COCTOMT B
GbOpMUPOBAHUU CHUCTEMBl XMMHUYECKUX 3HAHUN — BaKHEUIIUX (DAKTOB,
MOHSATUM, 3aKOHOB U TEOPETUUYECKHUX IMOJT0KEHUHN, JOCTYIMHBIX 0000IIeHNH
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAYKH, B IPUOOIICHUN K HAyYHBIM
METOJIaM TIO3HAHUS MPU H3YYEHUM BEIIECTB M XUMHUYECKUX PEAKLHM, B
(GhopMUPOBAaHUHU U PA3BUTUHU MO3HABATEIBLHBIX YMEHUM U UX MPUMEHEHUU B
y4eOHO-TT03HABATEIbHON M y4eOHO-UCCIEIOBATEIIbCKON JIEeATEeIbHOCTH,
OCBOCHUM TMpaBUJ OE30MAaCHOr0  OOpallieHuss C  BelIeCTBAMHU B
MMOBCEHEBHOMN KU3HHU.

[Ipy m3yueHnn XUMHH Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
BOXXHOE 3HAYCHUE MPUOOPENN TaKue 1eH, KaK:

— (GopMHpOBaHUE UHTEIUIEKTYyaJIbHO Pa3BUTOW JTUYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYAHUYECTBY, CaMOCTOSTCILHOMY IPUHSATHIO
pelieHni, CrIoCOOHOM alanTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBHUAM
KU3HU;

— HalpaBJICHHOCTh OOYyYEHHUsS HAa CHUCTEMAaTHYECKOE MPHOOIICHHE
oOyJaromuxcs K CaMOCTOATEIbHOW TIO3HABaTEIbHOW JIESTEIbHOCTH,
HAay4YHBIM METOJaM TMO3HaHUs, (OPMHUPYIOIIMUM MOTHBAIMIO W Pa3BUTHE
CITOCOOHOCTEH K XMMUH;

— ofecrieueHue  YCJIOBUH, CHOCOOCTBYIONIUX  MPUOOPETEHUIO
oOy4YarolmMUMHCSl OIbITa Pa3sHOOOPA3HOW JEATETLHOCTU, TO3HAHUS U
CaMOIO3HAHMS,  KJIIOUEBBIX  HABBIKOB  (KJIFOYEBBIX  KOMIICTEHIIUM),
HMMEIOINX YHUBEPCAIBHOE 3HAUEHUE JIsS Pa3JIMUYHbIX BUJAOB JEATEIHLHOCTH;



— (opmupoBanue oOuiell PYyHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH, B TOM 4YHCJE€ YMEHHUH OOBSCHATh U OIICHUBATH SIBICHUS
OKPY’)KaIOIIEro MHpa, HCIOJIb3ys 3HAHUS U OMBIT, TOJYYEHHBIC MpU
W3YYCHUH XUMUH, IPUMCHSITh UX MPHU PEIICHUU MPOOJIeM B TTOBCETHEBHOM
KU3HU U TPYJTOBOH JEATETLHOCTH;

— (dopMupoBaHUE Y OOYYAIONIUXCS T'YMAHUCTHUYECKHUX OTHOIICHHH,
MMOHMMAaHUS [ICHHOCTH XUMHUYCCKHUX 3HAHWUH I BEIPAOOTKH 3KOJIOTHUECKH
1eJecOo00pa3HOro MOBEJAEHUSI B OBITY M TPYIOBOW AESTENIBHOCTU B LIEISAX
COXpaHEHHs CBOETO 3/I0POBbs M OKPY>KAIOIIeH MPUPOTHON CPeJIbl;

— pa3BUTHE MOTHBALIMU K 00yUYEHHI0, CIIOCOOHOCTEN K CAMOKOHTPOJIIO
¥ CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY TIpouiisi U HaANmpaBIEHHOCTU
JanbHeuIIero ooyueHusl.

OO6miee 4nCIIO YacoB, OTBEAEHHBIX IS M3YYCHUs XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68
yacoB (2 yaca B HefieNt0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COIEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYAIbHBIE XHMHYECKHE TIOHATHS

[Tpenmer xumuu. Poib XMMHM B )KU3HH YeIOBEKa. XHMHS B CHCTEME
Hayk. Tema u BemectBa. @U3MYECKUE CBOWCTBA BELIECTB. ATperaTHOE
cocTtossHue BerecTB. [loHaTHE O MeTOmax ITO3HAHUA B XUMHH. UucCThIE
BemecTBa U cMecr. CriocoObl pa3eieHUs] CMECCH.

ATOMBI ¥ MOJICKYJIBI. XUMUYECKHE 3IeMEHTHI. CUMBOJIBI XHMHUYECKUX
aeMeHTOB. [IpocThle ¥ CIIOKHBIE BeMIeCTBA. ATOMHO-MOJICKYJISIPHOES
yUCHHE.

Xumuueckass — Qgopmyna.  BaleHTHOCTP  aTOMOB ~ XMMHYECKUX
DJEMEHTOB. 3aKOH TMOCTOSHCTBA cocTaBa BemlecTB. OTHOCHUTEILHAS
aTomHass Macca. OTHOCHTENIbHAs MOJICKYJIIpHas Macca. MaccoBasi JTOJIs
XHMHYECKOI'0 DJIEMEHTA B COETUHEHUH.

KonndectBo BemectBa. Mosb. MonsipHas macca. B3auMocBs3b
KOJIMYECTBA, MAaCChl M YHCJIa CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo
dbopMyIaM XUMHUYECKUX COCTUHCHUI.

dusnyeckne W XMMHYECKUE SBIICHHUS. XUMHUYECKas peakius u eé
MpU3HAKU. 3aKOH COXPAHECHHSI MAacChl BEMIECCTB. XUMHUYCCKHUE YPAaBHCHHS.
Knaccudukamus XAMHYECKMX peaknuid (COCTUHEHHUs, Ppa3JIOKCHHUS,
3aMeIleHus, OOMEHa).

Xumuueckuii 3Kcnepumenm ¢ HCNOJIb30BAHHEM O000pPYA0OBAHMS
Touka Pocra

3HAKOMCTBO C XHMHYECKOW TIOCYIOW, TIpaBWJIaMH pabOThl B
nabopaTopuu U npuéMamu oOpalleHus ¢ J1adopaTOPHBIM 000pPYIOBaHHUEM,
U3YYCHUE M ONHMCAaHUE (PU3NYECKUX CBOMCTB OOpPA3I[0OB HEOPTaHHMYECCKUX
BEIIECTB, HaOmoAeHue (u3nueckux (IMJIAaBIICHHE BOCKA, TasHHUE JIbJa,
pacTUpaHHE caxapa B CTYIIKe, KHIICHHUC W KOHJCHCAIMS BOJIbI) U
XUMHYECKUX (TOPEHHE CBEUYM, MPOKAJUBAHWE MEIHOW IIPOBOJIOKH,
B3aMMOJICHICTBUC MEJIa C KHCIIOTOH) SIBJCHUM, HAOIIOJCHHE U OIHCAHHE
MPU3HAKOB TPOTEKAHWS XUMUYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHCIOTBHI C XJIOPHJIOM Oapusi, pa3JIoKCHHUEC
ruapokcuna Menu (II) mpu HarpeBaHuuW, B3aMMOCHCTBHE JKelie3a C
pactBopoMm coiu meau (II), m3ydeHue cmocoOOB pasneicHUsi CMecei: ¢
MOMOIIGI0  MarHuTa, (UIBTPOBAHWE, BBIIAPUBAHUE, JTUCTHJUISIINS,



xpomaTorpadusi, MPOBEJEHUE OYUCTKU MOBAPEHHOUN coyiM, HAOIO/IeHuEe U
OIIMCAaHUE pPe3yJIbTATOB IPOBEICHUS OIBITA, WIUIIOCTPUPYIOLIETO 3aKOH
COXPAaHEHUS MAcCChl, CO3/IaHUE MOJIEJIeH MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

BaxxHeue npeacraBuTe M HEOPraHMYeCKUX BelecTB

Bo3nyx — cmeck razoB. CocrtaB Bo3ayxa. Kucimopon — 3ieMeHT U
npocroe BemecTBo. Haxoknenue kuciopona B mpupoje, pusmdyeckue u
XUMHYEeCcKue CcBoicTBa (peakuuu ropenus). Oxcunbl. Ilpumenenue
kuciopoga. CnocoObl MOJy4YeHUsT KUCIOpoAa B JlabopaTopuud H
npomsblnieHHOocTH.  KpyroBopor kucinopona B mnpupoae. O30H —
aIIOTponHast MOAU(UKALIUS KUCIOPO/IaA.

TeruioBoit  3¢pdekT XUMHYECKOM peakiuu, TEePMOXUMHUUYECKUE
YPaBHEHUS, 9K30- U SHAOTEPMUYECKUE PEaKIMU. TOIIMBO: yroib U METAH.
3arpsi3HeHHE BO3/yXa, YCWIEHHE MapHUKOBOro s¢@dexra, paspylieHue
030HOBOT'O CJIOSI.

Bonopon — anemMeHT u npocroe BeniecTBo. Haxoxaenue Bogopoaa B
npupoze, Qpu3nyeckue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHusa. Kucnotsl u conu.

MounspHblil 006EM Ta30B. Pacu€Thl 0 XUMUYECKUM YPABHEHUSIM.

dusnueckrue CBOICTBa BOAbL. Boma kak pactBopurenb. PacTBOpHI.
HachlnieHHblE M1 HEHACBILIEHHBIE PacTBOPHI. PacTBOpUMOCTH BELIECTB B
BoJie. MaccoBas 101 BelecTBa B pacTBope. XUMUYECKUE CBOMCTBA BOJIBI.
OcHoBanus. Poip pacTBOpOB B IPUPOJIE U B )KU3HU yenoBeka. Kpyrosopor
BOJABl B NpUPOJE. 3arpsA3HEHUWE NPUPOAHBIX BOoJA. OXpaHa W OUYHCTKA
MIPUPOJIHBIX BOJ.

Knaccuduxanus HEOPraHUYECKUX COECIMHEHU. Oxkcuapl.
Knaccudukanuss okcunos: coneoOpasyrome (OCHOBHBIE, KHCIOTHBIE,
ampoTepHble) H  HecoineoOpasytoumme. HomeHknatypa  OKCHIOB.
Pu3nuecKrue U XUMHYECKUE CBOMCTBA OKCHIOB. [lomydueHne okcuioB.

OcHoBanus. Kinnaccudukaiust ocCHOBaHUM: IIETOUN U HEPACTBOPUMBIE
ocHoBaHuA. HomeHkmatypa ocHOBaHui. @PU3NYECKHE M XUMHUUYECKHE
CBOWCTBA OCHOBaHUM. [lonydyeHue 0OCHOBaHUM.

Kucnorel.  Knaccudukanmss  xucimor. HomeHkiatypa  KUCTOT.
@u3nuecKne U XUMUYECKHE CBOMCTBA KHUCIOT. Psiji akTUBHOCTH METAJIJIOB
H. H. bekerosa. [lomyuyenue Kucior.



Conu. Homenknatypa cosieil. @u3nyeckue U XMMUYECKHUE CBOMCTBA
coneu. [lonydyeHue comnei.

I'eneTnueckas CBsI3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm ¢ HNCNOJIB30BAHUEM O0OPYAOBAHUS
Touka Pocta

Ka4eCTBEHHOE OMNPEACICHUE COAEPKAHUS KUCIOpOoAa B BO3IYXE,
MoJiyuyeHue, coOupanue, pacrio3HaBaHUE U M3YYCHHUE CBOMCTB KUCIOPOJA,
HaOJII0/ICHUE B3aUMOJCHCTBHS BEIIECTB C KHCJIOPOJAOM U  YCIOBHUSA
BO3HUKHOBEHHUS W TpEKpalleHuss TopeHus (Mmoxkapa), O3HAKOMJICHHE C
oOpa3liaMyd OKCHJOB M ONHUCAHUE WX CBOMCTB, MOJy4YeHHUE, coOMpaHue,
pacrio3HaBaHME€ U U3yYEHHE  CBOMCTB  Bojaopona  (TOpeHHe),
B3auMojielicTBue  Bojgopona ¢ okcugom  wmeau  (II)  (Bo3mokHO
HCIIOJb30BaHUE BHUEOMATEpPHAIOB), HaOIIOJIeHHEe O00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, MCCIIEOBAaHUE OCOOCHHOCTEH PaCTBOPEHUS BEIIIECTB
C  pa3NMYHOM  PacTBOPUMOCTHIO,  TPUTOTOBJIECHHE  PACTBOPOB  C

onpenenéHHON MaccoBOM nonen pPacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBUE BOJbI C MeTajylaMU (HAaTpueM M KaJlblieM) (BO3MOKHO
HCIOJIb30BaHUE BUJIEOMATEPHUAIIOB), UCCIIeIOBaHNE o0pas31oB

HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJEHUE H3MEHEHUS
OKPACKM HWHIWKATOPOB B PACTBOpPAX KHUCIOT M IIECJIOYEH, H3YyUYECHHUE
B3auMojiericTBus okcuaa meau (II) ¢ pacTBopoMm cepHOM KUCIOTHI, KUCIOT
C METaJUIaMHU, pEaKkUuil HEeUTpaau3alvu, I[OJyYCHUE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 pPacTBOpa COJIH,
pEelIEHUE SKCIEPUMEHTAIBHBIX 3a7ay MO TeMe «BaxHenmme Kiacchl
HEOPTraHUYECKUX COCTUHEHUN.

Hepuognueckuit 3akoH u Ilepuoagnyeckas cucremMma XUMHYECKUX
3jieMeHTOB JI. 1. MenpaesieeBa. CTpoeHue aToMOB. XMMHUYECKAS CBSA3b.
OKHCINTETBHO-BOCCTAHOBUTEIbHBIE PEaKIIUU

[lepBble MOMBITKY KIacCUPUKAIIUU XUMUUECKUX dJIeMeHTOB. [ToHsaTHe
O TpyInmax CXOAHBIX DJIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMETbHbIE
METaJIIbl, TaJOT€Hbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIE 0Opa3yIoT
aM(doTepHbIE OKCUIBI U THAPOKCHIBI.

Ilepuonnueckuit 3akoH. Ilepumoamyeckass cucremMa XUMHUYECKUX
sanemenToB JI. . MenneneeBa. KopoTrkoneproaHas U JIMHHONEPUOAHAS
dbopmer  Tlepuonnueckoit cuctemMbl XuUMHYECKUX odnemeHToB [J[. W.



MengeneeBa. llepuonsl u rpynmbl. Du3MyecKkuil CMBICI MOPSIKOBOTO
HOMEpa, HOMEPOB MEPHUOJIa U TPYIIIIBI FJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sAep. M30Tonbl. DNEKTPOHBI.
CtpoeHue »dJIEKTPOHHBIX O00JIOYEK aTOMOB TMEpBBIX 20 XUMHUYECKUX
aneMeHToB [lepuonnueckoit cucremsl 1. 1. Menneneesa. Xapakrepuctuka
XUMHUYECKOT0 3JIEMEHTA MO €ro MnoJiokeHuto B [lepuonnueckon cucreme /1.
H. Menneneesna.

3aKOHOMEPHOCTH  U3MEHEHHUs paauyca aTOMOB  XHMHUYECKHX
AJIEMEHTOB, METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TpYyIIaM U
MepUoJIaMm.

3nauenue llepuogmueckoro 3akoHa u Ilepuoanyeckoil CHUCTEMBI
XUMHUYECKUX DJJIEMEHTOB ISl pa3BUTHS Hayku U npaktuku. J[. W
MenpeneeB — y4EHbIN U TPaXKIAHUH.

Xumudeckas cBa3b. KoBaneHTHas (MojsipHasi U HEMOJspHAs) CBS3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHus. OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.
IIpouiecchl OKUCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm ¢ HMCNOJIb30BAHUEM O0OPYAOBAHUS
Touka Pocta

W3yuyeHHe  o0pa3lloB  BEHIECTB  META/NIOB U  HEMETaJUIOB,
B3aUMOJICCTBUE THUAPOKCHIA IIMHKA C PACTBOPAMM KHCIOT W UIEJIOYEH,
MPOBEICHUE ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl  OKHUCIUTEIBHO-
BOCCTAHOBHUTEJBHBIX  peakuuii  (TOpeHue, peakuuu  Pa3JIoKEHHUS,
COCIUHCHMUS).

Mesricnpeomemnule ceazu

Peanuzaius MeEXNpeAMETHBIX CBA3CH NPU H3YUYECHHHM XUMHU B &
KJIaCCE€ OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHSTHUM, TaK W TIOHSITUW, SBJISIIOMIMXCS CUCTEMHBIMU IS
OT/AEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSTHSA: HAy4YHBIH (hakT, THUIIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHHTE3, KiIaccupuKaius, TMepUOIUIHOCTD,
HaOJIIOJICHUE, OSKCIEPUMEHT, MOJEIUPOBaHUE, HW3MEpPEHUEe, MOJCIb,
SIBIICHUE.

®dusuka: MaTepus, aToM, JEKTPOH, TPOTOH, HEUTPOH, UOH, HYKIU]I,
M30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJICKTPUUECKUMN 3apsjl, BEIIECTBO,



Teno, O00BEM, arperaTHOE COCTOSIHHE BEIIeCTBa, ra3, (HU3MUecKue
BEJIMYHHBI, SAMHUIIBI U3MEPECHHUS, KOCMOC, TUTAaHETHI, 3BE3116I, COJTHIIE.
buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE TTOPO/IBI,
T0JIC3HBIC MCKOITaeMbIE, TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XUMHYeCKasi peaKus

[lepronnueckmii 3akoH. [lepumomuueckas cUCTEMa XHUMHUYECKHX
anementoB J[. M. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B
U3MCHCHUM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX TEPUOOB,
KaJlis, KaJblMs W WX COCJAMHCHHH B COOTBETCTBUU C TIOJOKCHHEM
aieMeHTOB B [leproandeckoii cucTeMe U CTPOCHHEM MX aTOMOB.

CtpoeHre  BemecTBa:  BHUIbI  XUMHUYCCKOH  CBS3W.  THIIBI
KPUCTAJUTMYECKUX PENIETOK, 3aBUCUMOCTh CBOWMCTB BEIECTBA OT THIIA
KPUCTAUTMYECKON PEIIETKH M BUAa XUMUYECKOU CBSI3U.

Knaccudukamus W HOMEHKJIaTypa HEOPTaHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM Kjaccam
HEOPTaHWYECKUX COCJMHCHHHA, TEHETHYeCKas CBjI3b HEOPTaHHMYECKUX
BEIIIECTB.

Knaccudukanys XUMUYECKHX PEaKIUi MO pa3IudHbIM MpHU3HAKAM
(0 YMCITy M COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO TETUIOBOMY
a3 deKTy, Mo U3MEHEHHUIO CTENEeHEH OKHMCICHUS XHMHYECKHX 3JICMEHTOB,
0 OOpaTUMOCTH, MO0 YYACTHIO KaTaln3aTtopa). DK30- U SHAOTEPMHUECKHE
pEeaKIny, TEPMOXUMUYECKHE YPABHEHUS.

[TorsiTHE O CKOpPOCTH XMMHYECKOU peakiuu. [TonsaTre 06 00paTUMBIX
U HEOOpaTUMBIX XHMHUYCCKHX peaknusX. [IOHATHE O TOMOTEHHBIX W
reTeporeHHbIX peaknusax. [lonsaTtne o katanmmuse. IToHITHE O XMMHYECKOM
paBHOBecur. DaKTOpHI, BIUSIONINE HA CKOPOCTh XMMHYECKOW PEaKIUU U
MOJIOKCHUE XUMHUYECKOTO PABHOBECHSI.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIC PEAKITUH, JJICKTPOHHBIN OajiaHc
OKHUCJTMTEIIbHO-BOCCTAHOBUTENIbHON peaknuu. CocTaBiIeHUE YpaBHCHHM
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMA C HCITOJIb30BAaHUEM METO0]1a
AJIEKTPOHHOTO OanaHca.

Teopust  DIEKTPOIUTHUYECCKOW  JMCCOIMAIMHA.  DJICKTPOIUTHI U
HEAIEKTPOIUTHL. KaTHOHBI, aHMOHBI. MeXaHU3M JTUCCOIMAIMK BEIIECTB C



pa3sIUYHBIMU BUJAMU XUMUYECKOM cBsi3u. CTeneHb IUCCOIMAIUU.
CunpHble U cabble IEKTPOTUTHIL.

Peakniuu noHHoro oomeHa. YcnoBusi MPOTEKAHUS peakUuid MOHHOTO
oOMeHa, TIOJIHbIE U COKpAIllEHHbIE HOHHBIE YpaBHeHUs peakuuid. CBolcTBa
KHCIIOT, OCHOBaHMM M coJeld B  CBeTe MpeACTaBIeHHH 00
ANEKTPOIUTHYECKON aucconuanuu. KadecTBeHHbIE peaklMyd Ha HOHBI.
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuyeckuit IKcnepumenm ¢ HCHOJIb30BaAaHHEM O000pPYA0BAHUS
Touka Pocra

O3HAKOMJIEHHE C  MOJENSMHU  KPHUCTAUIMYECKUX  PEIIETOK
HEOPTraHUYECKUX BEIIECTB — METAJNIOB U HEMETAJUIOB (rpaduTa u aamasa),
CIIOXHBIX BEIIECTB (XJOpUJa HATpHUs), HCCIEAOBAHHE 3aBUCUMOCTH
CKOPOCTHM XMMHUYECKOW peakluu OT BO3JEWUCTBHS Pa3IUYHBIX (PaKTOpOB,
UCCJIEIOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEUIECTB, Ipollecca
JUCCOLIMAIIMM  KHUCJIOT, IIeJIo4e U coyie (BO3MOXKHO HCIOJIb30BAHHE
BUJIEO MAaTepHaliOB), MPOBEJACHUE OIBITOB, WUIIOCTPUPYIOMIMX MPU3HAKU
MPOTEKAHUS peakluuid HOHHOTO oOMeHa (0Opa3oBaHME OCAJKa, BBIJEICHHUE
raza, oOpa3oBaHUE BOJbI), OMNBITOB, WUIIOCTPUPYIOMINX TMPUMEPHI
OKHUCJIMTENIbHO-BOCCTAHOBUTENIbHBIX ~ peakuuii  (TopeHue,  peakiuu
Pa3NOKEHUs, COCIUHEHUS), PAcIO3HABAaHUE HEOPTraHUYECKUX BEIIECTB C
MTOMOIIBIO KaueCTBEHHbBIX peaxkuui Ha VOHBI, pelieHue
HKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanbl U UX coeIMHEHUS

OO61mas xapakTepucTuka rajnoreHoB. OcoO€HHOCTU CTPOEHUsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (Pu3NUecKHe CBOWCTBA
MPOCTHIX BEUIECTB — rAJIOT€HOB. XMMUYECKHUE CBOICTBA HA MpUMEpE XJiopa
(B3auMogeiicTBue C MeTaJlIaMH, HEMeTaJIaMH, 1ieJI04amu).
XnopoBoaopon. ConsiHas KUCIOTa, XMMHUYECKHE CBOMCTBA, IMOJIYy4YEHUE,
npuMeHeHue. JleiicTBue xjiopa U XJIOPOBOJOpOAa Ha OPraHMU3M 4YellOBeKa.
Baxxueliue XJopuibl 1 X HAX0XKIECHUE B IPUPOJIE.

O6mas xapakrepuctuka snemMeHToB VIA-rpynnsl. OcobeHHOCTH
CTpOEHHUsI aTOMOB, XapakTepHble cTeneHu okuciaeHus. CrpoeHue Wu
¢dbu3nyuecknue CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJAa U  CEpHI.
AJoTponHbie MOAU(GUKAIIMN KUCIOPOJia U Cepbl. XUMUYECKUE CBOICTBA
cepbl. CepoBoziopoj, CTpoeHHE, (PU3NYECKHEe W XHMHUUYECKHE CBOWCTBA.



Oxcujibl cepbl Kak MpeCTaBUTENN KUCIOTHBIX OKCHJIOB. CepHasi KHCIIOTa,
(dbu3nYecKre U XMMHYECKHUE CBOMCTBa (0OIIHMe Kak MpeIcTaBUTENs Kiacca
KUCIIOT U crneuuduueckue). XUMHUYECKUE peakluu, JIeKalue B OCHOBE
MPOMBIIIIEHHOTO Ccroco0a MOJdy4YeHusi CepHOU KucioThl. llpumenenue
cepHoit KucioThl. ConM CepHOM KHUCIOTHI, KAaYeCTBEHHAsh peakKIus Ha
cynbdar-uon. Haxoxnenne ceppl M €€ COEAUMHEHUH B MPUPOJE.
XUMUYECKOe 3arps3HEHUE OKPYKAIOIIeH Cpeabl COETUHEHUSIMU Cepbl
(KUCIOTHBIE O, 3arps3HEHUE BO3AyXa U BOJAOEMOB), CIOCOOBI €Tro
MpeI0TBPAIICHHUS.

OO6mast xapaktepucThka 3ieMeHToB VA-rpynnbl. OcobeHHOCTH
CTpOEHHUsI  aTOMOB,  XapaKTEepHble  CTENEeHH  OKHCIeHus.  A30T,
pacnpocTpaHeHUe B Mpupoje, (pu3nyeckue U XUMUUYECKHE CBOMCTBA.
Kpyrosopor a3zora B mpupoje. AMMUak, ero (pu3nyeckue U XUMHUYECKHUE
CBOICTBA, MoiyyeHue u npumeHenue. Conu aMMOHUS, UX (U3HYECKUE U
XMMHYECKUE CBOMCTBa, NMpuMeHeHue. KauecTBeHHas peakius Ha HOHBI
aMMOHMS. A30THasi KUCJIOTa, €€ MOoJydeHHe, (PU3NYECKHe U XUMHUYECKHE
cBoiicTBa (0OlIMEe Kak MpEeACTaBUTENS Kilacca KUCIOT M crnenuduyueckue).
Hcnonb3oBaHue HUTPATOB M COJEM aMMOHHS B KauyeCTBE MHUHEPAIbHBIX
yII0OpEHUH. XuUMHUYECKOE 3arpsA3HEHUE OKpyKarouen Ccpelnbl
COEJIMHEHUAMH a30Ta (KUCIOTHBIC AOXKIH, 3arpsA3HEHUE BO3/yXa, MOYBHI U
Bos10EMOB). Docdop, autoTponHsie Mmoaudukanuu Gocdopa, puzndeckue
u xumuueckue cpoiictBa. Oxcun dochopa (V) u docdopHas kuciora,
¢u3nueckue W XMMHUYECKHE CBOMCTBa, mnoiydeHue. Vcnonb3oBanue
¢dbocdaToB B kKauecTBe MUHEPATbHBIX yI0OPEHUH.

O6mas xapakrepuctuka snemMeHToB [VA-rpynnsl. OcobeHHOCTH
CTpOEHHUSI aTOMOB, XapaKTEepHble CTENEHU OKHUCJIECHHUS. YTIJepos,
IIOTPOIHBIE MOJIU(DUKAIIMY, PACTIPOCTPAaHEHUE B MPUpPoOJIe, Pu3ndeckue u
XUMHYECKue cBoMcTBa. Ancopbums. KpyroBopor yriepona B HpHUpOJE.
Oxcunpl yriaepoja, ux Gpusnvyeckue 1 XuMUYECKHe CBOMCTBA, JACCTBUE Ha
KUBbIE OpPraHU3MbI, TMOJIyYeHHE M MNPUMEHEHHE. KOJOTUYECKHE
npoOiemsl, cBsi3aHHbIE ¢ OkcuaoM yriepoaa (IV), runoresa riaobanbHOTO
MOTEIJICHUs KIMMaTa, TapHUKOBBIM 3P QekT. YronbHas KUCI0Ta U €€ COJH,
uX (QU3NYECKHe M XMMHYECKHE CBOICTBa, MOJIydeHHE M NPUMEHEHHE.
KauectBennas peakius Ha KapOoHaT-uOHbI. Vcnonab30BaHne kKapOOHATOB B
ObITY, MEIULIMHE, POMBILIUIEHHOCTH U CEIHCKOM XO3SIICTBE.



[lepBoHauanbHble MOHATHUS 00 OpPraHUYECKUX BEIIECTBAX Kak o
COCIMHEHUAX yriuepoaa (MeTaH, »3TaH, OJTHWIEH, alleTHJIeH, 3TaHoJ,
TJIMIIEPHUH, YKCYyCHas KucoTa). [IpupojaHble MCTOYHUKH YTIIECBOJIOPOJIOB
(yroJsib, IpUPOAHBINA ra3, HEPTH), MPOIYKTH UX MepepadoTKu (OEH3HH), UX
poJib B OBITY W TMPOMBINUICHHOCTH. [loHSATHE O OMOJOTrUYECKH BaXKHBIX
BEILIECTBAX: JKHUpaX, OelKkax, yrieBoJlaXx — U UX POJIM B JKU3HU 4YEJIOBEKA.
MarepuanbHOe €IJUHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COSTUHEHUMN.

Kpemnuii, ero ¢usnueckue U XUMHYECKHE CBOMCTBA, TMOJIyYEHUE U
npuMenenue. CoenuHeHus: KpeMHusi B mpupoje. OOmue mpeacTaBiIeHUs
060 okcuge kpemHus (IV) u xkpemHueBoil kwuciore. CWIMKATBI, HX
HCIIOJIb30BaHUE B OBITY, B MPOMBINIUICHHOCTH. BakHeire cTponTeabHbIe
MaTepHualbl: KepaMuKa, CTeKJIO0, LIeMEHT, 0eToH, kene300eToH. [Ipobaemsr
0€30MacHOT0 HCIOIB30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B MTOBCEIHEBHOMN
KU3HH.

Xumuueckuit IKCnepumenm:

H3yueHue oOpasloB HEOPraHWYECKHX BEIIECTB, CBONCTB COJISTHOM
KHUCJIOTHI, TPOBEICHUE KAaueCTBEHHBIX peaKIuid Ha XJIOPUI-UOHBI U
HaOJIOJIGHUEe TPU3HAKOB HMX TMPOTEKAHUs, OMNBITHL, OTpaKalolIue
dbu3myeckre M XUMHUYECKHE CBOMCTBA TaJlOTEHOB M HX COCIUHEHUU
(BOBMOXXKHO  HMCHOJIb30BaHME  BHJIEOMATEepUalOB), O3HAKOMJIEHHE C
oOpa3uaMu XJIOpHI0B (TaJOT€HUI0B), 03HAKOMIIEHHE C 00pa3liaMu Cephbl U
e€ coeauHEeHMsIMH (BO3MOXXHO HCIOJIb30BAaHUE BHUIEOMATEpPHAJIOB),
HaOmoIeHHe  mpolecca  oOyriaMBaHUs — caxapa IO JeHCTBHEM
KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOTHI, M3yYCHUE XUMHUUYECKHUX CBOWMCTB
pa30aBICHHON CEpPHOM KUCIOTHI, MPOBEJACHUE KAYECTBEHHOW peakIuu Ha
cynb(dar-uoH u HabIO/IeHHWE MpU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE C
dbu3nYecKuMuU CBOMCTBAMHU a30Ta, hocdopa u ux coequHEeHHI (BO3ZMOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), 00pa3liaMu a30THBIX U (OCPOPHBIX
yA00peHui, MoaydeHne, cCoOupaHue, pacliosHaBaHUE M U3YUYEHHUE CBOMCTB
aMMMaKa, TPOBEJCHWE KAYECTBEHHBIX pEakIMii Ha HOH aMMOHHUS U
dbochaT-uOH MW H3yUYEHHE MPU3HAKOB WX MPOTEKAHUS, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHOM  a30THOM  KHUCIOTBI €  MeApl0  (BO3MOXXHO
MCII0JIb30BaHUE BHUJICOMATEPUATIOB), U3YUCHUE MOJCIICH KPUCTATUTMYECKUX
peméTok anMasa, rpadura, QysuiepeHa, O3HAKOMIIEHHE C MPOIECCOM
afcopOIMM  pPACTBOPEHHBIX  BEIIECTB AKTUBUPOBAHHBIM  YIUIEM U



YCTPOWCTBOM MPOTHBOrasza, IMOJy4YeHHE, COOUpaHHUE, paCllO3HaBaHUE U
M3y4YE€HUE CBOMCTB YIJIEKUCIIOTO Tra3a, MPOBEICHUE KAUeCTBEHHBIX peaKiui
Ha KapOoOHAT W CUJIMKAT-MOHBl W W3yYCHHE MPHU3HAKOB MX IMPOTEKAHUS,
O3HAKOMJICHHE C TPOAYKIHMEH CUIMKATHOW MPOMBIILUICHHOCTH, PELICHUE
SKCIIEPUMEHTANIbHBIX 3aJad Mo Teme «Baxuelme HeMeTamabl U HUX
COCIUHECHUS.

MeTtajuibl M UX COCAUHEHMS

OO6mias xapakTepUCTHKAa XUMHYECKUX SJIEMEHTOB — METAJJIOB Ha
OCHOBAaHUM UX TOJIOKEHUA B llepuoguueckoi cUCTEME XUMHYECKUX
sanemeHToB JI. 1. MenneneeBa u ctpoeHus atomoB. CTpoeHHE METaIIOB.
Mertandeckass CBSI3b WM METaJUIMYECKas KPUCTALUIMYECKAsT PEHIETKa.
DJIEKTPOXUMUYECKUI Pl HampsbkeHud  metaimoB.  dusnueckue u
XUMUYECKHE CBOMCTBA MeTallloB. OO01Me crnocoObl MOJyYSHUsI METAILIOB.
[lonsiTie 0 KOpPpPO3WM METAJIOB, OCHOBHBIC CITOCOOBI 3alllUTHI UX OT
koppo3uu. CruiaBel (CTajlb, YYT'yH, JIOPATIOMUHHM, OpoH3a) M HX
MIPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[Ilenounble Metajuibl: IonoxkeHue B llepuoamyeckon cucreme
xuMuyeckux snemeHtoB [[. M. MeHneneeBa, CTpOE€HHME HX aTOMOB,
HaxoXJaeHue B mnpupoae. Dusnueckue W XUMHUUYECKHE CBOMCTBa (Ha
npuMepe HaTpus M Kaiaus). OKCHAbBl UM THAPOKCHIBI HATPUS U Kajusl.
[IprMeHeHne METOYHBIX METAIIIIOB U KX COCTUHEHUI.

[IlenouyHo3eMenbHbIE METaUIbl MarHuid M KajbIMH: TOJIOXKEHHUE B
ITepuognueckoit cucreme xummuuyeckux sineMeHToB . WM. MeHnneneesa,
CTPOEHUE UX aTOMOB, HaX0XAEHHUE B pUpojic. PU3NUECKUE U XUMUUECKUE
CBOMCTBA MarHus W Kajablus. BakHeilmmme coenuHEHUS KalbIus (OKCHI,
TUAPOKCHT, COJN). JKECTKOCTH BOJBI U CTIOCOOBI €€ YCTPaHEHHS.

AntoMuHui: nosioxenne B Ileproanyeckoil cUCTEME XHMHUYECKHX
sanemeHToB JI. 1. MenaeneeBa, CTpo€HHE aToMa, HAX0XKACHUE B MPUPOJIE.
dusnueckue U XUMUUYECKUE CBOMCTBA alfOMHUHUS. AM(OTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCHIA ATFOMUHHUS.

Keneszo: mnonoxenue B Ilepuoanueckoil cCUCTEME XHUMHUYECKUX
sanemenToB JI. 1. MenaeneeBa, CTpo€HHE aToMa, HAX0XKACHUE B MPUPOJIE.
du3nYecKue U XMMHUYECKUE CBOMCTBa »kene3a. OKCUIbl, TUAPOKCUIBI U
cosim kene3a (II) u sxenesa (II1), ux cocras, cBOWCTBa U MOJIyYEHUE.

Xumuueckuii IKCnepumenm:



O3HaKOMJIEHHE ¢ 00pa3llaMH METANIOB U CIUIABOB, UX (DU3NUECKUMU
CBOMCTBaMH, H3yYE€HHE PE3YJIbTATOB KOPPO3HH METAIOB (BO3MOXHO
UCIIOJIb30BAaHUE  BUJEOMATEPHUANIOB), OCOOEHHOCTEW  B3aMMOJEHCTBUS
OKCHJA KaJblMsi W HATpUs C BOAOM (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEpUAJIOB), HCCIEJOBaHUE CBOMCTB KECTKOM BOABI, Mpoliecca
ropeHusi  keiesa B Kuaciaopoae  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEPUATIOB), TPU3HAKOB NPOTEKAHMS KAYECTBEHHBIX pPEaKUUi Ha
MOHBI: MarHusi, Kajlblus, aJlOMUHUS, HHHKA, kene3a (II) u xeneza (II1),
meau (II), HabGnrofeHne W onMcaHue MPOIECCOB OKpAIIMBaHUS MJIAMEHU
MOHAMHU HATpUs, Kalud W Kanblusg (BO3MOXHO HCIIOJb30BAHHE
BUJIEOMATEPUAITIOB), HCCIIeJOBaHUE aM(OTEPHBIX CBOMCTB THUIPOKCUAA
AJIOMUHHUS U TUAPOKCUIA LIMHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 110
Teme «BaxxHenme MeTaiibl ¥ UX COEUHEHUS.

XuMHuA M OKpYXKaKOLIas cpeaa

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKU3HU YEJIOBEKA.
be3onacHoe wucnonb30BaHWE BEIIECTB M XMUMHYECKUX pPEAKIUN B OBITY.
IIepBas moMoIIb TP XUMUYECKUX OKOTaX U OTPABIICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpyKarouied cpenbl  (mpeiesbHas
JoMycTUMAasi KoHLeHTpauusa BemectB, nainee — I[IJIK). Ponp xumum B
PELICHUH SKOJOTUYECKUX TIPOOIIEM.

Xumuueckuit IKcnepumenm ¢ HUCNOJAb30BaHHEM O000PYIOBAHUA
Touka Pocra

u3ydeHue oOpasloB MmarepuanoB (CTEKJIO, CIUIaBbl METAJIJIOB,
MOJINMEPHBIE MaTepUaJbl).

Mesicnpeomemmnie cea3u

Peanu3anusa MeXNpeaMETHBIX CBA3€ld NpPU W3YYEHUH XUMHU B 9
KJIacCe OCYUIECTBJISIETCS Yepe3 MCIOJb30BaHUE KaK OOIIHUX €CTECTBEHHO-
HAay4YHbIX TOHSTUH, TaK W TOHATUN, SBISAIOIIMXCS CUCTEMHBIMHU IS
OTZACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHBIE TMOHSATHUS: HAay4HbId (akT, rumnoresa,
3aKOH, TEOpHUs, aHalu3, CHUHTE3, KiaccuuKalus, TM[epUOJIUYHOCTD,
HaOJIOICHUE, JKCIIEPUMEHT, MOJICJIUPOBAHUE, HW3MEPEHHUE, MOJIEb,
SBJICHUE, TAPHUKOBBIN 3PP EKT, TEXHOJIOTHS, MaTepUaJIbI.

@dusuka: mMaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIUJ,
W30TOINBl,  PaAUOAKTUBHOCTb,  MOJIEKYJIA,  JJIEKTPUYECKUM  3apsf,



MIPOBOJIHUKHU, TOJTYNPOBOJHUKH, JAUICKTPUKH, (DOTOAIEMEHT, BEIIECTBO,
Teno, o0O0BEM, arperaTHoe COCTOSHHE BEIEeCTBa, Ta3, pacTBOD,
pPacTBOPUMOCTb, KpPUCTA/UIMYECKasi PpeIIETKa, CIUIaBbl, (U3UYECKUE
BEJIMYMHBI, €UHUIIBI U3MEPEHUs, KOCMUUECKOE MPOCTPAHCTBO, IIAHETHI,
3BE3161, CoHIIE.

buonorusi:  ¢orocuHTe3, gpixaHwe, Ouocdepa, IKOCHUCTEMA,
MUHEPAJIbHbBIC yao0OpeHus, MHUKPOIJIEMEHTHI, MaKpOdIJIEMEHTHI,
MMUTATEJILHEIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaAbl, TOPHBIC MOPO/IHI,
MOJIE3HbIE UCKOIaeMbI€, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
o XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUSI MPOTPAMMBbI OCHOBHOTO OOILIETO
o0pa30oBaHus JOCTUTAIOTCS B X0J€ OOy4YeHUS] XUMHH B €IMHCTBE YUeOHOU
U BOCHUTATEIbHOM [EITEIBHOCTH B COOTBETCTBUU C TPaJAUIMOHHBIMU
POCCUICKUMU COLMOKYJIbTYPHBIMH " JyXOBHO-HPABCTBEHHBIMHU
LEHHOCTSIMU, IPUHATHIMU B 00IIECTBE MPABUJIAMU U HOPMAMH TOBEJICHUS
U CIOCOOCTBYIOT — IpolleccamM  CaMOIIO3HAHUSA, CaMOpPa3BUTUS U
COLIMATIU3AIINH 00 yYarOIIUXCS.

JIm4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYarOIIMXCS
PYKOBOJCTBOBATHCSA CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPHEHTALUN H
paclIMpeHne ONbITa AESITENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpMOTHYECKOro BOCIMTAHUA:

LIEHHOCTHOI'O  OTHOWIEHUSI K OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY W  HAy4YHOMY HAacJleQul0, TOHUMAaHHS  3HA4YCHUS
XUMHYECKOM HayKd B JKM3HH COBPEMEHHOrO OOIeCTBa, CIHOCOOHOCTH
BJIAJETh JIOCTOBEpPHOM UH(pOpPMAIME O TMEepeOBbIX JOCTUKEHUSAX H
OTKPBITHSIX MHUPOBOW M OTEYECTBEHHOM XUMHHM, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 yCTPOICTBE MUpPA U OOILIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUS O COUMAIBHBIX HOPMAaX U MPAaBUJIAX MEKIUYHOCTHBIX
OTHOLIEHUM B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B
OOIIECTBEHHO TIOJIE3HOW, Y4eOHOMCCIEN0BATENbCKOM, TBOPUECKOW H
JAPYrUX BUJAX JIEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOM
NESTENbHOCTA TPU  BBINOJIHEHUM Yy4eOHBIX, IO3HABaTEIbHBIX 3aj1ad,
BBITIOJIHEHUN XUMHUYECKUX IKCIEPUMEHTOB, CO3/IaHUU YYE€OHBIX MPOEKTOB,
CTPEMJIEHUSI K B3aWMOIIOHMMAaHWIO M B3aMMOINOMOIIM B IPOLECCE 3TOU
y4eOHOM JesATeNbHOCTH, TOTOBHOCTH OILICHMBATh CBOE TIOBEJIECHUE W
IIOCTYNKHA CBOMX TOBapHUUIEH C MO3UIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM
C Y4ETOM OCO3HAHMS MOCJIEACTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHMWS:

MHPOBO33PEHUYECKUE TMPEACTABICHUSI O BEIIECTBE M XHUMHUYECKOU
pEaKIuy, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKH U



COCTaBJISIIOILME OCHOBY JJIsI NOHUMAHMS CYIIHOCTH HAay4YHOW KapTUHBI
MUpa, TpeACTaBIeHUs OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS
IIPUPOJIbI, B3aUMOCBSA35X YEJIOBEKA C MPUPOAHOMN CPeNoil, O POJIU XUMUU B
MTO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MTO3HABATEIbHBIE MOTHBBI, HANpPABJICHHBIE HA IIOJYYEHHE HOBBIX
3HAHMM 10 XUMHUHM, HEOOXOauMble nJisi OOBACHEHHsS] HaOII0IaeMbIX
IpoLeCCOB M SIBJICHUHM, [O3HaBAaTeNbHOM, WHOOPMAIIMOHHOW |
YUTATENbCKOM KYJIbTYPBI, B TOM YHCJI€ HABBIKOB CAMOCTOSATENbHON PabOThI
C Y4YeOHBIMH TEKCTaMM, CIPABOYHOW JIUTEPATypod, JOCTYIHBIMH
TEXHUYECKUMU CpeicTBaMU MHPOPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpEC K O0YUYEHHIO U MO3HAHUIO, TI0003HATENbHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K €aMO00pa3OBaHUIO, MPOEKTHOM U HCCIEA0BATENIbCKOM
NesTeNbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBIEHHOCTH U YPOBHS
oOydeHusl B JaJIbHEHUIIEM;

4) popMupOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOILEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KWU3HH, OCO3HAHHE
MOCJIEICTBUNA W HEMPUATHE BPEIHBIX MPUBBIYEK (YMOTpeOJIeHUs alKorodis,
HAapKOTHKOB,  KypeHHs),  HEOOXOJUMOCTH  COOJIIOJICHHMS ~ TpaBuUII
06e3omacHOCTU MpU OOpaIleHUH ¢ XMMHUYECKUMHU BEIeCTBAaMHU B OBITY H
pEATBHOU KU3HU,

5) TpyaA0BOro BOCIMTAHUS:

MHTEpPEC K MPAaKTHUYECKOMY HW3Y4YEHHUIO Tmpodeccuii u Tpyna
pa3IMYHOIO poJAa, YBaXEHUE K TPyAy M pe3yabTaTaM TpYIOBOU
NEATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUN
M0 XWMHHM, OCO3HAaHHBIA BBIOOD HWHIUBUIAYAJIbHOH  TPaeKTOPUU
MPOJOJDKEHUsT 00pa3oBaHUs € Y4YETOM JIMYHOCTHBIX HWHTEPECOB H
CHOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH,
yCIIEIHON MPO(EeCcCCHOHATbHON AESITENIbHOCTH U Pa3BUTHS HEOOXOIUMBIX
YMEHH, TOTOBHOCTb aJ]aliITUPOBATHCS B MpOdeccuoHaIbHOM cpeie;

6) 3K0JI0rN4eCKOr0 BOCIIUTAHMSA:

HKOJIOTHYECKH  IIesiecoo0pa3HOe OTHOUIEHHWE K TIPHUpPOAE  Kak
WUCTOYHUKY JKW3HU Ha 3eMJle, OCHOBE €€ CYIIECTBOBAaHWs, MOHUMAaHHE
LEHHOCTH 3JI0pOBOro W 0Oe3omacHoro oOpasza KU3HHU, OTBETCTBEHHOE
OTHOUIEHHE K COOCTBEHHOMY (PM3UYECKOMY U TMCUXUYECKOMY 3J0POBBIO,



OCO3HAHUE IICHHOCTH COOJIIOJICHUS] TIPaBUJI 0€30MacHOTO IMOBEICHHS IPHU
paboTe ¢ BEIeCTBAMH, a TaKKe B CUTYyaIlUAX, YIPOXKAIOIIUX 30POBBIO U
YKM3HHU JIIOJICH;

CIIOCOOHOCTH TPHUMEHSATH 3HAHMS, IMOJydyaeMble TIPU H3yUYECHUH
XUMUM, [JI9 PELICHUS 3a/ad, CBS3aHHBIX C OKPYXalUEeH MPUPOTHON
Cpenoil, JJisl MOBBIIMIEHUS YPOBHS KOJOTHMYECKOW KYyJIbTYpPbl, OCO3HAHUS
I00aJIBbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM M MyTed HX pPEIICHUS
MOCPEJICTBOM METOJ0OB XHWMHH, SKOJOTUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATbCSI MM B TIO3HABATEJIbHOM, KOMMYHUKATUBHOM U
COLMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe meTanpeaMeTHBIX pe3yibTaTOB BBIACISAIOT 3HAUMMBbIC IS
dbopMupoOBaHUsS MUPOBO33PEHUSI OOIIEHAYUYHBIE MOHATHS (3aKOH, TEOPHS,
MPUHIIMI, TUTOTE3a, (PakT, cUCTEeMa, MPOLECC, IKCIEPUMEHT U JAPYTOE.),
KOTOpPBI€ MCTOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMerax u
MO3BOJIAIOT HA OCHOBE 3HAHWUW W3 JTHUX MPeaAMETOB (POpPMHUPOBATH
MPEJICTABJICHUE O LIEJIOCTHON HAy4HOM KapTUHE MHpA, U YHUBEpPCAIbHBIC
yueOHbIe JIeNCTBUSA (mo3HaBaTeNbHBIE, KOMMYHHUKATUBHBIE,
PErYJISTUBHBIE), KOTOphIe 0OecrednBarOT (OPMUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEJTbHOMY  IUIAHHUPOBAHWUIO W OCYIIECTBJICHUIO  y4eOHOMU
JEeSITeILHOCTH.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornyeckue 1eMCTBHS:

YMEHHSI HCHOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS TIpU
OCBOCHUHW 3HAHUM: PACKPBHIBATH CMBICI XUMHYECKUX TMOHATHHU (BBIACIATH
X XapakTEepHbIC NPU3HAKH, YCTAHABJIMBATH B3aUMOCBS3b C APYTUMU
MOHSATUSIMU), UCTIOJIH30BATh TOHATHUS JJI1 OOBSICHEHUs OTHEIbHBIX (PaKTOB
U SIBJICHUW, BBIOMPATh OCHOBAHMS M KPUTEPUU I KIacCUpUKAIUU
XUMHUUYECKHUX BEIIECTB U XMMUUYECKUX PEAKIMid, YyCTAHABIUBATh TPUUUHHO-
CJICJICTBEHHBIC CBSI3M MEXIy OOBEKTaMU HM3Yy4YEHUS, CTPOUTH JIOTMUECKHE
paccykaeHusi (MHAYKTUBHbBIC, JEAYKTHUBHBIC, II0 aHAJOTHH), JeJaTh
BBIBOJIbI M 3aKJIFOUCHUS;

yMEHHE MPUMEHAITh B MPOIECCe MO3HAHUS MOHATUS (IIpeAMETHBIE U
METanpeIMETHBIC), CHMBOJIMUECKHE (3HAKOBBIC) MOJIEIIH, UCIIOJIb3YEMbIC B
XUMUH, MPeoOpa3oBbIBATh IIUPOKO MPUMEHSIEMbIE B XUMUHM MOJICIbHBIC



MPEACTABICHUS] — XUMHUYECKHH 3HAK (CHMBOJ JJIEMEHTA), XUMHUUYECKas
dbopmysia U ypaBHEHHE XUMHUUYECKOW peakiuu — MPU PEHICHUU y4eOHO-
MO3HABATEIBHBIX 33/1a4, C YYETOM OTUX MOJICIbHBIX MPEICTaBICHUN
BBIABJIITh M XapaKTepU30BaTh CYIICCTBCHHBIC TMPU3HAKH H3y4aeMbIX
O0OBEKTOB — XUMUUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUui, BBISBISITH
o01111e 3aKOHOMEPHOCTH, MPUYNHHO-CIIECTBEHHBIC CBS3U U MPOTUBOPEUUS
B M3y4YaeMbIX MPOIIECCax U SIBICHUSX.

Ba3oBrble uccienoBareibcKkue AeiCTBHS:

YMEHHE HCHOJIb30BaTh IIOCTABJIEHHBIE BOMPOCH B  KayeCTBE
WHCTPYMEHTA MO3HAHU, a TAK)KE€ B KaueCTBE OCHOBHBI JJI (pOPMHUPOBAHUS
TUIIOTE3bI IO MPOBEPKE MPABUIILHOCTU BBICKA3bIBAEMBIX CYK/ICHUI;

NpUOOpEeTeHHe OmNbITa IO I[UIAHUPOBAHWIO, OpraHu3alud |
MPOBEJICHUIO YUYEHUUECKUX IKCIIEPUMEHTOB, YMEHHE HAOJI0AaTh 32 X0JI0M
mporiecca, CaMOCTOSITEJILHO IIPOTHO3UPOBAThH ero pe3yJibTar,
dbopmynupoBaTh 00OOIIEHUS W BBIBOJLI MO pe3yjbTaTaM MPOBEAEHHOTO
OTIbITA, UCCIIEIOBAHUS, COCTABIIATH OTYET O MPOJIeTaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHHUE  BbIOMpaTh,  AaHAJIU3UPOBATH W  HMHTEPIPETUPOBATH
HH(pOpMaIHIO pa3TMYHBIX BUJIOB U (POPM MpECTaBICHUS, MOTydaeMyto U3
pa3HbIX HMCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JUTEpaTypa XHUMHUYECKOTO
COJIep)KaHusl, CIPAaBOYHBIE IMOCOOUs, pecypchl MHTepHETa), KPUTHUUYECKU
OIICHUBATh MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;

yMEHUE TPUMEHATHh Pa3IMUHbIe METOJAbl M 3alpOChl MPHU TOUCKE U
orbope mH(pOpMaMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX IS
BBITIOJTHEHUSI YYE€OHBIX W IO3HABATENIbHBIX 3a7a4 OMNpPEACIEHHOTO THIIA,
NpuoOOpEeTeHHEe OMbITa B 00JAaCTH HCMOJb30BaHUS HWH(OOPMAIIMOHHO-
KOMMYHHUKAaTHUBHBIX ~TEXHOJOTUM, OBJQJCHUE KYJIbTYpPO aKTHUBHOTO
WCMOJIb30BAaHUA  PA3JIMYHBIX TOUCKOBBIX CHUCTEM, CaMOCTOSITEIBHO
BBIOMpaTh oNTUMaIbHYIO (QopMy mpeicTaBieHus wuHbOpPMAIUU U
WIUTIOCTPUPOBATh  pEIIaeMble  3aJa4d  HECJIOKHBIMM  CXEMaMH,
auarpaMmmamMi, IpyrumMu ¢hopmamu rpaduku U UX KOMOUHAIIUSIMU;

YMEHHE HCIOJIb30BaTh W aHAJIM3UPOBATh B Ipoliecce y4yeOHOU H
HCCIIEIOBATEILCKOM  JIESITENBHOCTH  MHGOpPMAIMIO O  BIUSHUU
MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3SMCTBA M TPAHCIOpPTa Ha COCTOSHUE
OKPY KAIOIIEN MPUPOJTHON CPEIBI.



KoMMyHUKATHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBHS:

yYMEHHUs 3aJ]aBaTh BONPOCH (B X0J/€ AWayiora U (Wiu) JUCKYCCHH) TIO
CYIIECTBY OOCYXKIaeMoi TeMbl, (OPMYJIHPOBATH CBOU MPEJI0KEHUS
OTHOCHUTEJIPHO BBITIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

YMEHUS TMPEICTABIATh IOJIYyUYCHHBIC PE3yJbTaThl MMO3HABATEIIHLHOM
JESATeIbHOCTH B YCTHBIX WM TMHUCBMEHHBIX TEKCTax; JAeNaTh MPE3CHTAIHIO
PEe3YIbTATOB BBIMIOJHEHHUS XUMHUUYECKOTO 3KCIepuMeHTa (J1abopaTOpHOTO
ombITa, J1abopaTOpHOW pabOTHI IO WCCIEIOBAHUIO CBOWCTB BEIIECTB,
y4eOHOT'0 MPOEKTa);

yMEHHUs y4eOHOr0 COTPYJIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEILHON W HCCIIENOBATEILCKON JICSITEIHBHOCTH TIPU  PEIICHUU
BO3HHUKAIONIUX TMpoOJieM Ha OCHOBe Y4€Ta OOIMX HHTEPECOB U
COTJIAaCOBaHMS TMO3UIUK (00CYXJeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
IITYPMBI», KOOPJIMHAIIMS COBMECTHBIX JIEUCTBUM, ONPEICIICHUE KPUTEPUEB
0 OIICHKE Ka4eCTBAa BBIMOJHEHHON pabOTHI U PYyTHE).

PeryasTuBHble YHUBEPCAJbHbIE YUeOHbIE 1eliCTBHS:

YyMEHHE  CaMOCTOSITEILHO  ONpPEACNATh I  JCSTEIbHOCTH,
IJIAaHUPOBATh, OCYIIECTBIATh, KOHTPOJHMPOBATH W TMPU HEOOXOAUMOCTH
KOPPEKTUPOBATh CBOKO JICSITEIHHOCTh, BBIOUpaTh Hanbosiee d(PppeKkTUBHbBIC
criocoObl peleHusi y4eOHBIX W MO3HABATEJIbHBIX 3a7ad, CaMOCTOSATEIIBHO
COCTaBJISITh WJIM KOPPEKTUPOBATH MIPEIJIOKEHHBIN allTOPUTM ACHCTBUI TTPU
BBITIOJTHEHUH 3aJIaHUM ¢ Y4ETOM TOJTyUYEHUS] HOBBIX 3HAHUM 00 M3ydaeMbIX
o0beKTaX — BeIIeCTBaX U PEaKIUsAX, OIEHHWBATh COOTBETCTBHUE
MOJIY4YEHHOT'O pe3yJjibTaTa 3asBIEHHOW 1€, YMEHHE WCIOJb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, MpeIjIaraeMble B YCIOBUU 3a/IaHUM.

MHNPEJIMETHBIE PE3YJbTATHBI

B coctaBe mpeaMeTHBIX pPe3yIbTAaTOB MO OCBOCHHUIO 00s3aTE€IBLHOTO
COJIep)KaHMs,  yCTAaHOBJIEHHOTO  JIaHHOW  (QeaepanbHOM  pabouei
MPOTPaMMOM, BBIJEISAIOT: OCBOCHHBIE OOYYalONIMMHCS HAy4HbIC 3HAHUS,
YMEHHUS U CIOCOOBI NEUCTBUH, crieluduuecKue s MpeIMETHOU 00JIacTu
«XuMus», BUABI ACATEILHOCTH TO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpIIpETaIliU, TPE0OPa30BaHUI0 U IPUMEHECHHUIO B PA3IMYHBIX YUCOHBIX
Y HOBBIX CUTYaIlUsX.

K koniy oOydenust B 8 kiiacce npeaMeTHbIE Pe3yIbTaThl HA 0230BOM
YPOBHE JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y O0YYAIOIIUXCA YMEHUIA:



pacKpbIBaThb CMBIC] OCHOBHBIX XUMHUUYECKHX TMOHSITHUHA: aTOM,
MOJIEKYJIa, XUMUYECKUH D3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE
BELIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJIHAsA), BaJECHTHOCTb,
OTHOCHUTENIbHAS aTOMHAsg M MOJIEKYJIIpHAas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsi Macca, MaccoBasl JO0JII XUMHUYECKOTO
AJIEeMEHTa B COEIUWHEHUHU, MOJISIPHBIM 00BEM, OKCHJ, KHCIIOTa,
OCHOBAHUE, COJIb, JJIEKTPOOTPULIATEIHOCTh, CTEIEHb OKHCIICHMUS,
XUMHYECKasi peakuus, KiaccuUKalus peakluuil: peakuuu
COEIMHEHUS, PEAKLUU PA3JI0KEHUS, PEAKIIUU 3aMELIEHNS, peaKIUn
oOMeHa, PK30- M JHIOTEPMUYECKUE PEAKIUHU, TEIIOBOM 3ddekT
peakiuu, SApO aToMa, OJJIEKTPOHHBIM CIIOW aToMma, aTOMHas
opOuTanb, paguyc aroMa, XUMUYECKas CBsA3b, IOJSIpHAs U
HEMoJIsIpHAas KOBAJICHTHAsl CBs3b, MOHHAS CBA3b, HMOH, KAaTHOH,
aHWOH, pacTBOp, MaccoBas JIoJsl BemiecTBa  (MpPOLEHTHas
KOHIIEHTpAIs) B paCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITUN U
NPUMEHATh OSTH TIOHATHUA TPU ONHUCAHUM BEHIECTB M HX
IIPEBPALLCHUN;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY AJIsI COCTaBJIeHUS HopmyIl
BEIIECTB M YPABHEHUI XUMHUYECKUX PEAKIIN;

ONpEJENsITh BaJE€HTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX
COCJIMHEHHUAX, CTENEHb OKHUCJICHHS] DIIEMEHTOB B OWHAPHBIX
COCIMHEHUAX, NPUHAIJIEKHOCTh BEHIECTB K OINPEIEIEHHOMY
KJIacCy coeAuHeHud mno GopmynaM, BUJ XUMHUYECKOW CBSI3U
(KOBaJICHTHAsI 1 MIOHHAs1) B HEOPTaHUYECKUX COCTUHEHUSX;
packpbiBaTh cmbica Ilepuonnueckoro 3akona [{. . Menneneena:
JEMOHCTPUPOBATh IOHHMAaHUE MEPUOJUYECKON 3aBUCUMOCTHU
CBOMCTB XMMHYECKHUX DJJEMEHTOB OT UX [OJOKEHUS B
ITeppognueckoi cucreme, 3aKOHOB COXPAHEHHSI MAacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPDHOTO Y4Y€HHs, 3aKOHa
ABorazapo;

ONUCHIBATH " XapaKTEepU30BaTh TaOJIUYHYIO bopmy
[leppoanyeckoli CHCTEMBI XMMHUYECKHX DJEMEHTOB: pa3jinyaTh
NOHATHS «IJIaBHas mnonarpymnmna (A-rpynma)y W «1moboyHas
noarpynmna (b-rpynmna)y, mansie u 0osbline NepUobl, COOTHOCUTD



o0o3HaueHusi, KOTopble uMerorcss B Tabnuue «llepuogmueckas
cucremMa xumMuuyeckux dnemeHToB J[. WM. MengeneeBa» ¢
YUCIIOBBIMM XapaKTEPUCTHUKAMHU CTPOCHUS ATOMOB XUMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsij sjapa, oOlee Yucio 3JIEKTPOHOB U
pacnpeiesIeHUE UX IO 3JIEKTPOHHBIM CIIOSIM);

KJacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHl, HEOpraHWYecKue
BEILIECTBA, XHMHUYECKHE peakiuu (0 4YUCIYy U COCTaBy
Y4aCTBYIOIIMX B PEAKI[MU BEILIECTB, MO TEIIOBOMY 3 dexTy);
XapaKkTepu3oBaTh (OMHUCHIBaTH) OOIIME XWMHUYECKHE CBOMCTBA
BEIIECTB  PAa3JIMYHBIX  KJIACCOB, MOATBEPKAAas  OMUCAHUE
pUMEpPaMHU  MOJIEKYJISIDHBIX ~ YPAaBHEHHM  COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIHIA;

MIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOYKHOCTHU INPOTEKAHUS XUMHYECKHUX
MIPEBPALIEHUN B PAa3JIMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYKO MAacChl
BEIIECTB, MACCOBYIO JIONI0 XMMHUYECKOTO 3JIeMeHTa 1o (opmyie
COEIMHEHUSI, MACCOBYIO JOJIFO BEILIECTBA B PAacTBOpE, MPOBOAUTH
pPacy€Thl IO YPaBHEHHUIO XUMUUYECKOUN pEAKLINH;

MIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON NESITEIBHOCTH —
aHalIM3 M CHUHTE3, CpaBHEHHE, O00OOIIeHHe, CHUCTEeMaTU3aluIo,
KJIacCU(UKAIUIO, BBIABICHUE NMPUYUHHO-CIIEICTBEHHBIX CBS3eH —
JUISL U3YYEHUS CBOMCTB BEIIECTB M XUMHUUYECKUX pEaKLUu,
€CTECTBEHHO-Hay4YHble = METOJAbl MO3HAaHUs — HaOII0JeHue,
U3MEpEHUEe, MOJIETUPOBAHME, OKCIEPUMEHT (peaibHblli H
MBICJICHHBIN);

CleI0BaTh IMpaBUjaM I[IOJb30BaHUS XUMHUYECKOM TOCYJIOM U
1abopaTOpHBIM 000PYIOBaHUEM, a TaKXKE MpaBUiiaM OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKUHSMH IO BBIIOJHEHHIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB IO MOJTYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIECTB (BOJOPOAa U KUCIOPOAA), IPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHOW MAacCOBOM JOJEH PAaCTBOPEHHOIO
BEILIECTBA, [IJITAHUPOBATHh U TPOBOJAUTH XUMHUECKNE SKCIIEPUMEHTHI
[0 pacloO3HaBaHUIO PACTBOPOB IIEJIOYEH MU KHUCIOT C MOMOIIBIO
WHIMKATOPOB (JTakMyc, (peHoIPpTanenH, METUIOpaHX U Ipyrue).



K koHiy o0yueHust B 9 kjacce npeamMeTHbie pe3yJbTaThl Ha 6a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PACKpPBIBATE CMBICJI OCHOBHBIX XUMHUYCCKUX MOHATUMN: XUMUYECKUU
QJICMCHT, aTOM, MOJICKYJId, HWOH, KAaTHOH, d4dHHOH, IIPOCTOC
BCIICCTBO, CJIOXKHOC BCIICCTBO, BaJICHTHOCTD,
QJICKTPOOTPpUIATCIIBHOCTb, CTCIICHB OKHCICHUS, XHUMHYCCKAA
peakuyAa, XUMHUYCCKaA CBA3b, TEIJIOBOM 3(1)(1)€KT pC€aknunu, MOJIb,
MOHSIpHBIﬁ 06’béM, pacTBOp, OJJICKTPOJIUTHI, HCIJICKTPOJIINTHI,
QJICKTPOJIUTHYCCKAA Aucconualusda, pCeakuuu HOHHOIO O6M€Ha,

KaTaJm3aTop, XUMHYCCKOC pPaBHOBECHC, O6paTI/IMBI€ u
HCO6paTI/IMBIC PCaKInu, OKHCIUTCIIBHO-BOCCTAHOBUTCIIBHBIC
PCaKInu, OKHCJIHUTCIIb, BOCCTAaHOBUTCIIb, OKHCJICHUC Hu

BOCCTaHOBJICHHE, aJJIOTPONHS, aM(POTEpHOCTh, XUMHUUYECKAs CBS3b
(koBaJIeHTHasl, HMOHHAasA, MeTaJuIMuecKas), KpHUCTaJUIMuecKas
pemérka, KOppo3usi METaUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOM
peakuuu, npeaenbHo aonycrumas konuentpamus [1J1K Bemectsa;
WTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMUUYECKUX MOHATHI U
NPUMEHSATh OSTU TOHATUS TPU ONHUCAHUM BEUIECTB U HX
IIPEBPALLCHUN;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsI COCTaBJIeHUs (HopmyIl
BEIIECTB U YPABHEHUM XUMUYECKHUX PEaKIUi;

ONpEENATh BaJEHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKUX
AJIIEMEHTOB B COEAMHEHUSX PA3IMYHOI0 COCTaBa, MPUHAIEKHOCTD
BEIIECTB K OMNpEeNEIEHHOMY KJIAcCy COeQUHEHUuM 1o (opmynam,
BUJI XUMHUYECKOU CBS3U (KOBAJICHTHAs, HIOHHAs, META/NINYECKasi) B
HEOPraHWYECKUX COCJIMHEHUAX, 3apsii HOHA 10 XUMHUYECKOU
dbopmyIe, xapakTep cpelibl B BOJHBIX pacTBOpPaX HEOPraHUYECKUX
COCIMHEHUN, THUN KPUCTAUIMYECKOW PEIETKH KOHKPETHOTO
BEIECTBA;

packpbiBaTh cMmbIch [lepuoaunueckoro 3axkona Jl. . Menaeneesa u
JIEMOHCTPUPOBATH €r0 MOHMMAaHUE: ONHUCHIBATh U XapaKTePU30BaATh
tabnmnunyto ¢opmy Ilepuonnueckoid CHUCTEMBl XHMHUYECKHUX
AJIIEMEHTOB: Pa3lInyaTh MOHATHUS «TJIaBHAS oArpyIna (A-rpymnmna)»
u «mnobounas mnonarpynmna (b-rpynma)», wmansle u  OoJiblue
NEPUOJbl, COOTHOCHUTH OOO3HAUEHHUS, KOTOpbIE UMEIOTCS B



MEPUOJUYCCKON TaOJIMIle, C YHUCJIOBBIMH XapaKTEPUCTHKAMHU
CTPOEHHUS aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsj Sapa,
o0111ee YKCIIO AJIEKTPOHOB U PACTIPEICIICHUE UX IO AJIECKTPOHHBIM
CJI0sIM), OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
AJIEMEHTOB M WX COCIMHCHHWH B Tpeenax MallbIX TEPHOIOB U
TJIABHBIX TIOJTPYII C Y4ETOM CTPOCHHS UX aTOMOB;
KJIacCCU(DHUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHWYCCKUE
BCIIECTBA, XHMHYECKHE peaknuu (10 YHUCIy U  COCTaBy
YYaCTBYIOIIUX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(h(dekTy, mo
M3MEHEHHIO CTEIICHEH OKUCIICHUS XUMHUECKUX DJIEMEHTOB);
XapakTepu3oBaTh  (OMHMCHIBaTH) oOOIMMEe U  crnenuduueckue
XAMHYECKHE CBOMCTBA TIPOCTBIX W CJOKHBIX  BEIIECTB,
MOATBEPIKIasl ONMUCAHWUE IMPUMEpPaMU MOJCKYISPHBIX W HOHHBIX
YPaBHEHHMH COOTBETCTBYIONIUX XUMHUYECKUX PEAKITUN;

COCTaBJISITh YPABHEHUS JICKTPOIUTUUECKON JUCCOIUAIINK KUCIIOT,
miesioueld u cojied, TOJIHBIE M COKpAIIEHHBIC YPaBHEHHS peaKIui
WOHHOTO OOMEHa, YpaBHEHUS PEAKIUH, TOATBEPIKIAFOIINX
CYIIECTBOBAHWE TEHETHUECKOW CBSA3M MEXKIY BEIICCTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKphIBaTh CYIITHOCTh OKHMCIUTEIHLHO-BOCCTAHOBUTEIHHBIX
peaKkIuii MOCPeICTBOM COCTABJICHUsI JIEKTPOHHOIO OanaHca 3THX
peaKLuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX
CTPOEHUS, BO3MOKHOCTH TPOTEKAHHMS XHMHUYCCKHX NpPEeBpaIlICHUN
B Pa3JIMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIIBHYIO MOJICKYJISPHYIO M MOJISPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0O XUMHYECKOT'O 3JIEMEHTa Mo (Gopmyse
COCJIMHEHHs, MAaCCOBYIO JIOJIFO BEIIECTBA B PacTBOpE, MPOBOAUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOHN pPEaKInu;

coOJ01aTh TMpaBWia TOJb30BAaHUSA XUMUYECKOW TMOCYyAOM U
71a00paTOpHBIM O0OPYIOBAaHUEM, a TaKXXe MpaBuia OOpaIleHUs ¢
BEIIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMH TIO BBIMOJTHCHHUIO
71a00paTOPHBIX XUMUYECKHUX OTBITOB IO MOJYYCHUIO B COOUPAHUIO
ra3000pa3HbIX BEMIECTB (AaMMHAKa U YTJIEKUCIIOTO Ta3a);



MPOBOJUTh PEAKIMK, IOATBEPKIAIONINE KadyeCTBEHHBIH COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHUI-,
OpoMun-, uoaua-, kapOoHart-, ¢docdar-, cuwimkar-, cyiabdhar-,
THJIPOKCUI-HOHBI, KAaTHOHBI aMMOHHS W WMOHBI H3yYEHHBIX
METaJIOB, MPUCYTCTBYIONIHE B BOIHBIX pacTBOpax
HEOPTaHWYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMM MBICITHTCIIBHON JESITEIbHOCTH —
aHalM3 M CHUHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEMAaTH3alUIo,
BBISIBJICHUE TPHYMHHO-CIICICTBEHHBIX CBS3CH — I HM3y4YeHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEaKIUi, €CTCCTBCHHO-HAYYHBIC
METObI TIO3HAHMSI — HAOIOJIEHUE, W3MEpPEHUE, MOJCITHUPOBAHUE,
OKCIIEPUMEHT (peabHbIN M MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauyecTBO Yyacos
Ne HaumeHoBaHHe pa3iesioB
n/n TeM MPOrpaMMbl Bcero KonTpoabHbie
padoThI

Paznen 1. [lepBoHayaibHbIe XUMHYECKHE MOHATHS

Xumusi — BakHast 00J1acTh
€CTECTBO3HAHUS U

1.1 . 5
MPaKTHYECKOH JIeITeIbHOCTH
YyeIIoBeKa
BemecrBa 1 XUMUYECKHE
1.2 15 1
peakuuu
Hroro no pazneny 20

Pasnen 2. Baxkneiimme npeacTaBUTEIN HEOPraHUYECKHUX BELIECTB

Boznyx. Kucnopon. Ilonstue

2.1 6
00 oxcumax
B T
22 onopoa.Ilonstue o g
KHCIIOTaX U COJISIX
23 Bopa. PactBopsl. [Tonstie 06 5 1

OCHOBaHUAX

[IpakTHyeckune
padoThI

DJ1eKTpOHHbIe (1P POBLIE)
ofpa3oBaTeJbHbIE pecypchl

Bubmmoteka IIOK
https://m.edsoo.ru/7f41837¢c

bubmmoreka LIOK
https://m.edsoo.ru/7f41837¢

bubmanoreka IJOK
https://m.edsoo.ru/7f41837¢c

Bubmuoreka IIOK
https://m.edsoo.ru/7f41837¢c

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

24 OCHOBHEIE KJIaCCHI

HEOPraHU4CCKUx co CHHHCHHP‘I

Uroro no paznmeny

11

30

bubmnoreka IJOK
https://m.edsoo.ru/7f41837¢c

Paznen 3. [lepuoanyecknii 3axon u [lepuoanyeckasi cucrema xumudeckux 3aemeHToB /[. U. MenneneeBa. CTpoeHne aToMoB.

Xumnueckasi ¢Bsi3b. OKHCJIUTEIHLHO-BOCCTAHOBUTEIbHbBIE pPeaKuuu

[leproamueckuii 3aK0H U
Iepuoauyeckas cucrema

3.1 XUMHUYEeCKuX demeHToB J1. U.
Menneneesa. Ctpoenue
aroma

XuMuueckas CBSI3b.
3.2 OKHCIIUTEIBHO-
BOCCTAQHOBHUTEIIbHBIC PEAKIMU

HUroro mo paszery

PesepBroe Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

15

68

Bubaroreka [JOK
https://m.edsoo.ru/7f41837¢

bubmnoreka IJOK
https://m.edsoo.ru/7f41837¢

Bubmuoreka IIOK
https://m.edsoo.ru/7f41837¢c

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

9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jeioB 1 TeM (uudppossbie)
n/n NMPOrpamMMbI Bcero Kontpoabubie  IpakTuieckne o0pa3oBaTe/ibHbIE
padoTrsl padoTsI pecypest

Paspen 1. BemecTBo 1 XMMHYeCKHE PeaKIHH
11 IloBTOpenue u yriayOneHue 3HaHUH 5 | bubnuorexa [JOK

’ OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHAX 4 Bubmorexa LIOK

’ peakuuit https://m.edsoo.ru/7f41a636
13 DNEKTPOINTHIECKAS TUCCOLIUALIHSL. 3 | | bubmmorexa LIOK

’ XUMHYECKUE PEAKLH B pPaCTBOpax https://m.edsoo.ru/7f41a636

Wroro no pasaeny 17

Pa3pen 2. HemeTa/lIbl H X COeMHEHUS
21 OO01as XapakTepUCTUKA XUMHIECKUX 4 | bubmuotexa [IOK

’ anemenToB VIIA-rpymmsl. ["anorens https://m.edsoo.ru/7f41a636

OO011as XapakTepucTUKa XUMHYECKUX

2.2 anemenToB VIA-rpynnsl. Cepa u eé 6 bubmmorera LIOK

’ PYHIBL. L-Cp https://m.edsoo.ru/7f41a636

COEIMHEHUs

23 OOm1as XapakTepUCTHKa XUMHICCKUX 7 | Bubmorexa LIOK

351eMeHTOB VA-rpynmnsl. A30T, dpochop u 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
https://m.edsoo.ru/7f41a636

HX COEIUHEHUS

OO0m1as XapakTepuCTUKa XUMHYECKUX
2.4 anemenToB [VA-rpynnsl. Yriepon u
KPEMHUH U UX COEJUHEHUS

Uroro no pazpeny
Pasnen 3. MeTaslJibl U UX COeTUHEHHS

3.1 OO01IKe CBOKWCTBA METAJLIOB

3.2 BakHelme MeTamIbl U HX COSTUHCHUS

Uroro no paznmeny

Paznen 4. Xumusi u okpy:Kaiomas cpeia

41 BelnecTsa 1 MaTepuabl B AKU3HA
’ yesgoBeKa

Wroro no pa3aeny

Pesepsroe Bpemst

OBILIEE KOJIMYECTBO YACOB I10
IMTPOI'PAMME

25

16

20

68

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

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

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

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

bubmmoreka [JOK
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




INOYPOYHOE IIJIAHUPOBAHUE

8 KJIACC
KoaunyecTBo yacos
Ne JlaTa
Tema ypoka KonTponbnbie IIpakTnueckue
nn Bcero H3y4eHHs]

padoThI padoThI

IIpenmer xumuu. Ponb xumuu B
JKA3HU yeaoBeka. Tena u BemecTa

IlonsiTue o MeTo1ax MO3HAHUS B
XUMHHU

[MpakTryeckas pabora Ne 1
«[IpaBuna paboTs! B 1abOpaTopun
¥ IpuéMBI 0OpaIeHus C
71a00paTOPHEIM 000PYTOBAHHEM

YucTele BemiecTBa M CMECH.
CrniocoObl pa3zeneHus cMecei

IpaxTuueckas padora Ne 2
«Paznenenue cmeceii (Ha npumepe 1
OYHUCTKHU [TOBAPEHHOH COJIM)»

ATOMBI ¥ MOJIEKYJIBI 1

XUMHYECKHE DJIEMEHTHI. 3HAKH 1

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTeJibHbIE

pecypcbl

bubmuoreka IIOK
https://m.edsoo.ru/ff0d210¢

bubmunorexa [JOK
https://m.edsoo.ru/ff0d227¢

bubmoteka 1IOK
https://m.edsoo.ru/ff0d23dc

bubmmoreka 1IOK
https://m.edsoo.ru/ff0d26¢ca

bubmmoreka IJOK
https://m.edsoo.ru/ff0d28¢c8

Bu6muoreka IIOK
https://m.edsoo.ru/ff0d2a6¢

bubmuorexa [JOK



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

11

12

13

14

15

16

(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB

HpOCTBIC U CJIOJKHBIC BCIICCTBA

ATOMHO-MOJIEKYJIIpHOE ydeHHE

3aKOH MOCTOSIHCTBA COCTaBa
BeIIeCTB. XUMHUUecKas popMmyJia.
BaJleHTHOCTh aTOMOB XMMHUYECKHX
JJIEMEHTOB

OTHOCHUTEIbHAS aTOMHAs Macca.
OTHOCHTENbHAS MOJICKYIIPHAs
macca

MaccoBast 1011 XUMHYECKOTO
9JIEMEHTa B COETUHCHUHU

KomunyectBo BemecTa. Moisb.
Moutsipaas macca

®dusndeckne U XUMHICCKHE
SIBJICHHS. XUMHYECKast peakuus

IIpu3Haky 1 ycnoBus IPOTEKAHUS
XUMHUUECKUX PEaKLUH

3aKOH COXPAaHEHHs MacChl
BelecTB. XUMUUECKUE yPaBHEHUS

https://m.edsoo.ru/ff0d2be8

Bbubnuoreka IIOK
https://m.edsoo.ru/ff0d2a6¢

bubmorexka [JOK
https://m.edsoo.ru/ff0d2d50

bubmmoteka 1IOK
https://m.edsoo.ru/ff0d2eae

bubmmoreka [JOK
https://m.edsoo.ru/ff0d323¢

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

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

bubmoteka 1IOK
https://m.edsoo.ru/ff0d37fa

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

Bbubmmrorexka [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

Brrancnenus KOJIMYECTBA, MaCChl
bubmorexa [IOK

€I1IECTBA 10 YPaBHE 1
BCIIECTBA TI0 YPABHCHIAM https://m.edsoo.ru/ffod5708

XUMHMYECKUX PEaKIUil

Knaccudukanus xumuyeckux
Bubmorexa [JOK

i |
peaxuuii (CoeuHeHus, https://m.edsoo.ru/f0d3£34

pasIioKeHus1, 3aMeleHus], 00MeHa)

M. B. JIoMOHOCOB — y4EHBIii-
sHIMKIoneauct. O0o0ImeHue u 1
CHCTEMAaTH3aIUs 3HAHUI

Bbubmuoreka IIOK
https://m.edsoo.ru/ff0d40c4

KonTponbsHas pabora Nel o teme
bubmroreka [JOK

B 1 1
(BeHIecTa 1 XuMIecKue https://m.edsoo.ru/ff0d4290

peakuumn

Bozayx — cmecs razos. Cocras
bu6mmoreka IJOK

LK — 1
BO3yXa. RHCTOPOL = STEMEHT H https://m.edsoo.ru/ff0d448e

IIPOCTOE BEUIECTBO. O30H

®dusndeckre U XHMHIECKHE

CBOJICTBaA KUCIIOPO/Ia (peaKIumu | Bubmorexa LIOK
okucienus, ropenune). [lousrre 06 https://m.edsoo.ru/ff0d4614
OKCHIax
CriocoObl TIOJTy4eHHsI KHCIIOpOa B

o P bubmoreka [JOK
1a00paToOpUu M MPOMBIIIJICHHOCTH. 1

https://m.edsoo.ru/ff0d497a

IIpumenenue kucmopoa

TennoBo# 3 PeKT XUMHYECKOH 1 Bubmorexa LIOK


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
https://m.edsoo.ru/ff0d497a

25

26

27

28

29

30

31

pe€akuuu, MOHATUE O

TEPMOXUMUYECCKOM YPaBHCHUH,

9K30- ¥ SHAOTEPMHUUECKUX
peaxusIx

ToruuBo (HedTh, Yrojb U METaH).
3arpsi3HeHHEe BO3/yXa, CIIOCOObI

€ro NMpeAOTBpalICHUA

Ipakrrueckas padora Ne 3 o teme

«[lomy4enue u codbupanue
KHCIIOPO/1a, N3YICHHE ero
CBOWCTB»

Bogpopon — anemeHT 1 mpoctoe
BeniecTBo. HaxoxxieHue B mpupoe

DusruecKkue U XUMUYECKHE
cBoiicTBa Bojopoja. [Ipumenenue

BOJIOpOJa

TloHsATHE O KUCITOTAX U COJIAX

Croco0B! IoIy4eHHs BOZOPOAA B

n1abopaTtopuu

IIpakrrueckas padora Ne 4 1o teme

«ITomyuyeHue u codbupanue

BOAOpOJa, U3yUEHUE €0 CBOMCTB»

https://m.edsoo.ru/ff0d4790

Bubnuoreka IIOK
https://m.edsoo.ru/ff0d4c4a

Bubmuoreka IIOK
https://m.edsoo.ru/ff0d4ac2

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

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

bubmmoteka 1IOK
https://m.edsoo.ru/ff0d50d2

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

Bbubmuoreka IIOK
https://m.edsoo.ru/ff0d4{42



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

MonsipHblii 00bEM ra3oB. 3aKoH
Asorazpo

Brruncienns 06bEMa, KOJIMUECTBA
BEIIIECTBA I'a3a I10 €ro U3BECTHOMY
KOJIMYECTBY BEIECTBA MK 00bEMY

Brruncienus 066EMOB Ia30B 110
YpaBHEHHUIO pEaKIIM Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHHUI
ras3oB

Dusnyeckne U XMMUYCCKHE
CBOICTBA BOJIbI

CocraB ocuoBanwuii. [Toustue 00
HMHJUKATOpax

Bopa xak pactBopurens.
HacpliieHHble U HEHACBIIEHHBIE
pacTBOpbl. MaccoBas 10i1s
BELIECTBA B PACTBOPE

IpaxTnueckas padora Ne 5 o Teme
«[IpuroToBieHNE PaCTBOPOB C
onpeenéHHON MaccoBO# oseit
PacTBOPEHHOTO BEHIECTBA»

KonTponsHas pabota Ne2 no teme
«Kucnopon. Bogopon. Boxa»

bubmmoreka [IOK
https://m.edsoo.ru/ff0d542¢

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

Bbubmuoreka 1IOK
https://m.edsoo.ru/ff0d5708

bubmroreka [JOK
https://m.edsoo.ru/ff0d587a

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

Bubmurorexka [IOK
https://m.edsoo.ru/ff0d5b40

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

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d6342



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
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

40

41

42

43

44

45

46

47

48

Oxcupl: cocTaB, Kiaccupukanus,
HOMEHKJIaTypa

Ilonyuenue u xummnueckue
CBOICTBA KHCJIOTHBIX, OCHOBHBIX U
aM(OTEepPHBIX OKCUIIOB

OcCHOBaHUS: COCTaB,
KHaCCH(bHKaHHﬂ, HOMCHKJIaTypa

TlonydeHne 1 XUMHUUECKHE
CBOIICTBAa OCHOBaHMI

Kucnotsr: coctas, kiaccuduxarus,
HOMEHKJIATypa

Ilomyyenue u xumuueckue
CBOIICTBA KUCIIOT

Coun (cpenHue): HOMEHKIIATypa,
C1oco0bl MOTy4eH s, XUMUYECKHE
CBOMCTBa

IIpakruueckas padora Ne 6.
Pemenue skcniepuMeHTAIBHBIX
3a1a4 1o reMe «OCHOBHBIE KJIACCHI
HEOPraHu4eCKux COCHHHCHHﬁ)}

T'eneruueckas CBsI3b MEXIY
KJIaccaMu HEOpraHUYeCKUX
COEIUHEHU

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d664e

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

Bbubmuoreka IIOK
https://m.edsoo.ru/ff0d67ca

Bbubmmoreka 1IOK
https://m.edsoo.ru/ff0d67ca

bubmmroreka [JOK
https://m.edsoo.ru/ff0dfee2

Bbubmmorexa [IOK
https://m.edsoo.ru/ff0dfee2

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

bubmoreka 1IOK
https://m.edsoo.ru/00ad9b7c

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



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
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

O0600uIeHne U CHCTEeMaTU3ALH Bubmorexa IJOK
3HAHUHI https://m.edsoo.ru/00ad9cb2

Kontponbhas padora Ne3 no reme
Bubmorexa [JOK

"O 1 1
CHOBHBIC KIACCH! https://m.edsoo.ru/00ad9ela

HEOPraHU4ecKuX coeuHeHnn"

TlepBble NONBITKH KIacCU(UKAIUU
XUMUYECKUX 271eMeHTOB. [loHsATHE 1
0 IPyIIAax CXOTHBIX 3JIEMEHTOB

Bbubnuoreka 1IOK
https://m.edsoo.ru/00ad9ffa

Ilepuoamueckuii 3aKoH 1

Ilepuoanueckas cucrema | bubmoreka LIOK
XUMHYECKHX 371eMeHTOB [[. 1. https://m.edsoo.ru/00ada52¢c
Mengeneesa
Ilepuopl, rpynmbl, HOATPYIIIBI 1 bubmorexa LIOK

PHOEL TPYIIEL HOATPYIT https://m.edsoo.ru/00ada52¢
Crpoenue atomoB. CocTaB | bubmoreka LIOK
aTOMHBIX siaep. Mzoromnsl https://m.edsoo.ru/00ada342
CTpoeHue 3IeKTPOHHBIX 000I09eK
aTOMOB 3JIEMEHTOB | Bbubmorexa [IOK
ITepuonuueckoii cucremsr . 1. https://m.edsoo.ru/00adabbc
Mengeneesa
XapakTepucTHKa XUMHYECKOTO

bubmuoreka IIOK

3JIEMCHTA 110 €I0 IMOJIOKCHHUIO B 1

https://m.edsoo.ru/00ada824
Ilepuoauueckoii cucreme [1. 1. ps:.eC500.IL 204



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

57

58

59

60

61

62

63

64

65

66

MenpeneeBa

3nauenue Ileproanueckoro 3akoHa
JUISL pPa3BUTHS HAYKU M ITPAKTUKH.
. Y. MenneneeB — yuéHblii,
Me/1aror ¥ rpakJIaHuH

DIEKTPOOTPHUIIATEIIEHOCTS aTOMOB
XUMUYECKUX JIEMEHTOB

HMonnas xumuueckas CBs3b
KoBanentnas nmonspaas
XUMUYECKas CBS3b

KoBanentnas menonsipaas
XHMHYECKas CBSI3b

CTelneHb OKHCICHUS

OKHCITATETHHO-
BOCCTAHOBHUTEJIbHBIC PEAKIHH

OKHCIINTEIN ¥ BOCCTAHOBUTEIIN

KonTponbsHas pabora Ne4 o Teme
«CtpoeHue aroma. XuMHI4IecKast
CBSI3b)»

PesepBuslii ypok. O0001meHE 1

Bubmmrorexa IJOK
https://m.edsoo.ru/00ada96e

Bubmuoreka IIOK
https://m.edsoo.ru/00adaab8
bubmoreka [JOK
https://m.edsoo.ru/00adac34
bubnuoreka IIOK
https://m.edsoo.ru/00adaab8
Bubmuoreka IIOK
https://m.edsoo.ru/00adaab9

Bubmrorexka IIOK
https://m.edsoo.ru/00adae28

Bubmuoreka IIOK
https://m.edsoo.ru/00adb076

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

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

Bbubrorexka [IOK


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
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

CHCTEMaTHU3alMs 3HAHUI

67 PesepsHblii ypok. O0o01eHue u
cUCTeMAaTHu3alus 3HaHuI

68 PeseprHblii ypok. O0o6LIeHHE U
CHCTEMATH3aLHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
IMTPOI'PAMME

68

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

Bubmotexa [TOK
https://m.edsoo.ru/00ad9cb2

Bubnuoreka IIOK
https://m.edsoo.ru/ff0d61c6



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

9 KJIACC

KoamnuecTBo yacoB

Ne JlaTa
Tema ypoka Kontpoabubie IIpakTHyeckue

n/n Bcero H3yYeHUsI
padorsl padoTsl

Ilepuoauueckuii 3aKoH.
IIepuoauueckas cucrema
XUMHYECKUX d1eMeHToB [[. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MCHEHHN
CBOWCTB XUMHYECKUX JIIEMEHTOB 1
TIEPBBIX TPEX MEepPHOIOB

Kraccudukanus n HOMeHKIATypa
HEOPraHWYECKUX BEIIECTB

Buibl XMMUYECKOM CBS3H U THITBI
KPUCTAJUIMYECKHUX PEIIETOK

KonTponbsHas pabota Nel o teme
«[loBTOpenue u yriayonenue
3HAHUI OCHOBHBIX Pa3/IeNioB
Kypca 8 kiacca»

Krnaccudukanust XuMu4eckux
peakuuii o pasIMIHBIM

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTeJibHbIE

pecypcbl

Bubmrorexka [IOK
https://m.edsoo.ru/00adb59e

Bbubnuoreka IIOK
https://m.edsoo.ru/00adb6b6

bubmoreka 1IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka 1JOK
https://m.edsoo.ru/00adbac6

Bbubmurorexa [JOK
https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

10

12

MpU3HaKaM

IlonsTHE O ckOpoCcTH
XUMHUecKol peakuuu. [ToHsTHE O
TOMOT€HHBIX U [€TEePOreHHBIX
peaxuusix

[oHsTHE O XUMUYECKOM
paBHOBecun. PakTopsl,
BIIHSIOLIHE HA CKOPOCTh
XHUMHUUECKOH peakiuy U
TIOJIOKEHUE XUMHUYECKOTO
paBHOBeCHs

OKHCIIUTETBHO-
BOCCTAHOBHUTEJILHBIE PEAKIHH

Teopust 21eKTPOIUTUYECKON
gucconnanuy. CUiIbHbIE U
crabble 3JIEKTPOTUTHI

Honnsle ypaBHeHMs peakiui

XUMHUUYECKUE CBOMCTBA KUCIIOT U
OCHOBAHHH B CBETE
npeacTaBiaeHuit 00
JNEKTPOTUTUYECKON
JIACCOIHAITIT

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

Bbubnuoreka 1IOK
https://m.edsoo.ru/00adc28c

bu6mmoreka IIOK
https://m.edsoo.ru/00adcade

bubmmorexa [JOK
https://m.edsoo.ru/00adcd68

bubmmoteka 1IOK
https://m.edsoo.ru/00add448

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



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
https://m.edsoo.ru/00add5d8

XUMHUYCCKHE CBOMCTBA COJICH B

CBeTe IpeCcTaBICHUI 00 | Bubmmorexa I[JOK
JNEKTPOTUTUYECKON https://m.edsoo.ru/00add8b2
JTUCCOIHAIINN
TlonsaTHe 0 TUApPOIH3E COTEH 1 buGmorexa TOK

AP https://m.edsoo.ru/00add9d4
O06001IeHNe U CUCTEeMaTU3ALH | Bubmmotexa IJOK
3HAHUHI https://m.edsoo.ru/00addd12
IIpakrrueckas padora Ne 1.
«PereHre sKCIepuMEHTAIBHBIX 1 1 bubmorexa [OK

P https://m.edsoo.ru/00addbfa

3a71aud»

KonrtponpHas pabota Ne2 no reme

«ONEKTPOUTHIECKAsT | 1 Bbubmmotexa LIOK
nucconranusa. XuMHUYECKHue https://m.edsoo.ru/00addecO
peaKIyu B pacTBOpax»
OOm1as xapakTepucTuKa

P P bubmoreka [JOK

rajoreHoB. XHUMHYECKHE 1

. https://m.edsoo.ru/00addfe2
CBOIICTBa Ha IIPHMeEpE XJIopa

Xnoposonopon. ConsiHast

. Bbubmmorexa [JOK
KHCJIOTa, XUMHUYECKHE CBOMCTBA, 1

https://m.edsoo.ru/00ade104

T10J1y4€HUE, IPUMEHEHUE

IpaxTuueckas pabora Ne 2 o bubnuorexa IJOK

teme «llomyyeHnue comnstHOM https://m.edsoo.ru/00ade348



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

21

22

23

24

25

26

27

KHCJIOTBI, U3y4eHUE €€ CBONCTB

BeI4ucieHust 0 ypaBHEHHIM
XAMHYECKUX PEaKLHid, eCITH OIMH
U3 PEareHTOB JIaH B U30bITKE

OO6miast xapaKTepHCTHKA
351eMeHTOB VIA-rpynibt

AJTIOTPOTIHBIC MOTU(PUKAIIN
cepbl. Haxoxaenue cepbl u €€
COCAMHEHUI B TIPHPOJIC.
XuMHYECKHE CBOWCTBA Cepbl

CepoBoaopo, CTPOCHUE,
(1)I/I3I/I‘IGCKI/IG U XUMHUYCCKHEC
CBOlicTBa

Oxcunsl cepsl. CepHast KHCIIOTA,
(bu3nyecKrue 1 XUMHYECKUe
CBOWCTBa, IPHMEHEHNE

XvMu4ecKkne peakiuy, JeKaIine
B OCHOBE IPOMBIIIJICHHOTO
croco0a Mmoyry4eHus CepHO i
KHCJIOTHI. XUMHUYECKOE
3arpsI3HEHUE OKPYXKAFOIIEH CpeIbl
COCTUHEHUSIMH CEPBI

BrruncneHue MaccoBoOM 1011

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

Bubnuoreka IIOK
https://m.edsoo.ru/00ade64a

bubmmoreka 1IOK
https://m.edsoo.ru/00ade64a

Bbubmmoreka 1JOK
https://m.edsoo.ru/00ade802

Bbubmuoreka IJOK
https://m.edsoo.ru/00adea28

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

Bubmrorexka [IOK


https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

28

29

30

31

32

33

BBIXOJIa IPOJYKTa PeaKLU

OO1as xapakTepucTuka

aeMeHToB VA-rpymnsl. A30T,
pacnpocTpaHeHue B IPUpPoJe,
(usruecKue 1 XMuMHYECKUE

CBOICTBa

AMMUaK, ero GpU3MYECcKue U

XUMHYCCKUE CBOﬁCTBa,
TIOJTY4Y€HUE U TIPUMEHCHUE

IpaxTnueckas padora Ne 3 mo
teme «Ilomyyenue aMmmuaka,

U3Yy4EHHUE €ro CBOMCTB»

AzotHas kucnora, e€ puznueckue

¥ XUMHYECKHUE CBONCTBA

Hcnons3oBanue HUTPATOB U
coJield aMMOHHUS B Ka4ECTBE

MHUHEPAIBHBIX YA0OPCHUIH.
XMMHUUYECKOE 3arpsI3HCHUC
OKpYKaloIIeH cpeipl
COCIMHEHUSIMH a30Ta

docdop. Oxeun pocdopa (V) u
(dochopHas KkuciI0Ta, PU3NICCKHES

U XUMHUYCCKHUEC CBOFICTBa,

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

bubmuoreka IIOK
https://m.edsoo.ru/00adeea6

Bubmuoreka IIOK
https://m.edsoo.ru/00adf004

bubmroreka [IOK
https://m.edsoo.ru/00adf180

bubmmrorexa [JOK
https://m.edsoo.ru/00adf306

Bubnuoreka 1IOK
https://m.edsoo.ru/00adf518

bubmroreka [IOK
https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

34

35

36

37

38

39

40

M0Jy4eHHue

Hcnons3zoBanue ¢ocdaros B
KaueCTBE MUHEPAIbHBIX
ynoOpeHuii. 3arpsa3HeHue
MpUpoaHOH cpensl pochaTamu
VYriaepoJ, pacipoCTpaHeHHE B
npupoje, Gu3nIecKue u
XUMHUYECKHE CBOHCTBA
Oxkcuapl yriaepoaa, ux
(bm3nYecKre U XUMIYECKHEe
CBOHCTBA. DKOJIOTUUECCKHUE
poOJIeMBl, CBSI3aHHBIE C OKCHIOM
yriepoza (IV)

VYronpHas KUciIoTa U €€ cColin

IpakTuueckas padora Ne 4 mo
teme "[lomydeHue yriaekucioro
ra3a. KauecTBeHHas peakuus Ha
kapOoHaT-HOH"

[lepBoHavanbHbIe MOHATHS 00
OpPraHUYECKHX BEIIECTBAX KaK O
COCIMHEHHUSX yriiepoja

erMHI/Iﬁ U €ro COCIMHCHUA

Bubmorexa [JOK
https://m.edsoo.ru/00adfc20

Bbubmuoreka IIOK
https://m.edsoo.ru/00adfd9¢

bubmoreka [IOK
https://m.edsoo.ru/00adfebe

Bubnuoreka IIOK
https://m.edsoo.ru/00ae006¢

bubmmoreka 1JOK
https://m.edsoo.ru/00ac027¢

Bbubmorexa [IOK
https://m.edsoo.ru/00ae054¢

Bubmuoreka IIOK


https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

41

42

43

44

45

46

Ipaktrueckas padora Ne 5.
Pernienne sxcriepuMeHTaIbHBIX
3a1a4 1o teme «Baxneimue
HEMETAJUIbI U UX COSTUHEHUS

KontponeHas pabota Ne3 no Teme
«Baxxueime HeMeTamIbl U UX
COCTUHCHHUSDY

OO1as xapakTepucTuka
XUMUYECKHX JIEMEHTOB —
MeTanoB. Metajuindeckas CBs3b
U MeTaJIndecKast
KpUCTAIINYECKAs PEIETKa.
dusndeckue cBOHCTBA METAIIIOB

XvMu4eckre CBOWCTBA METAIJIOB.
DNEKTPOXUMHUYECKUH P
HaNpsDKEHUH METallIoB

OO61re crocoObl MOIYYEeHHS
METAJIJIOB. CHJIaBbI. Brruuncnenns
Ji(e) ypaBHeHl/I}IM XHUMHUYECCKUX
peaxuuii, ecnu oauH U3
peareHToB COAEPIKUT NPUMECH

TTonsitue o KOPpO31UHU METAJIJIOB

https://m.edsoo.ru/00ae080a

Bbubmoreka 1IOK
https://m.edsoo.ru/00ae0bf2

bubmorexka [JOK
https://m.edsoo.ru/00aeOel 8

Bbubnuoreka 1IIOK
https://m.edsoo.ru/00aec103e

Bbubmoteka 1IOK
https://m.edsoo.ru/00ael 156

bubmoreka [JOK
https://m.edsoo.ru/00ael 156

Bbubmoreka 1IOK
https://m.edsoo.ru/00aec1278



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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52

53

54
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56
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[{enounbIe METAILIBI

Oxcubl ¥ TUAPOKCU/IBI HATPUS U
Kamnus

[Ileno4yHO3eMeNbHBIE METALIBI —
KaJIbIUN U MarHUi

Baxknene coequHeHNs
KaJbIIHs

O0001IeHNE U CUCTEMATU3AIUs
3HAHUHT

JKEcTKOCTh BOIBI M CIIOCOOBI €€
yCTpaHeHUs.

IpaxTuueckas padora Ne 6 mo
teMe "JKECTKOCTH BOJBI U METOIBI
e€ yctpaneHus"

ATIOMUHHK

AM(oTepHEIe CBOHCTBA OKCHIA U
THIPOKCHIA

XKeneso

Oxkcuapl, THAPOKCHUIBI U CONTN
xenesa (1) u sxenesa (11I)

Bubmurorexka [IOK
https://m.edsoo.ru/00ae14b2

bubmoreka 1IIOK
https://m.edsoo.ru/00ae14b2
bubmmroreka [IOK
https://m.edsoo.ru/00ael 5e8

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

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

bubaroreka IIOK
https://m.edsoo.ru/00aelae8

Bbubnuoreka IIOK
https://m.edsoo.ru/00aelc64
bubmroreka [IOK
https://m.edsoo.ru/00aelc64
Bubmrotexa IIOK
https://m.edsoo.ru/00ae1d86
bubmoreka 1IOK
https://m.edsoo.ru/00ae35e6



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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O06001IEHHE U CHCTEMATH3ALIHS
3HAHUHI

IIpakruueckas padora Ne 7.
Perienue skcriepuMeHTaIbHBIX
3a7a4 no teMe «Baxneiiue
METAJIJIBl M UX COCTUHCHHUSD

Beramcnenus 1o ypaBHEHUsIM
XUMHUYECKUX PEaKIHH, eClTi OIMH
U3 pCarcHTOB AaH B W30BITKE WU
COZIEPKUT MTpUMecH. Brrancnenns
MaccOBOH JI0JIM BBIXOJa MPOAYKTa
peakuu

O0600uIeHNe U CUCTEeMaTU3ALH

3HAHUHI

KontponbHas padota Ne4 no reme
«BakHelimu1e MeTaIbl U UX
COEIUHEHUS»

BemecTBa 1 MaTepuasl B
MIOBCEJHEBHOM JKH3HU YEIOBEKa
XuMudeckoe 3arpsi3sHeHIe
OKpY’KalOIIeH Cpezpl

Pounb xuMuu B perieHnu
9KOJIOTHYECKHX IPoOIeM

Bubmorexka [JOK
https://m.edsoo.ru/00ae3de8

Bbubmuoreka 1IOK
https://m.edsoo.ru/00ael 750

Bbubnuoreka 1IOK
https://m.edsoo.ru/00ae3f50

bubmoreka [JOK
https://m.edsoo.ru/00ae4270

bubmmrorexa [IOK
https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PesepBubiii ypok. O0o01eHEe 1

66 .
CUCTEMAaTH3al1s 3HAHUI

67 PesepsHslii ypok. O0o01eHue u
cUcTeMaTHu3alus 3HaHui

68 PeseprHslii ypok. O0o0uIeHHE U

cHCTeMaTH3alusl 3HAaHUI

OBLIEE KOJIMYECTBO YACOB I10
I[MPOTPAMME

68

bubmmorexka [JOK
https://m.edsoo.ru/00ae0d0a

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

Bbubnuorexa IIOK
https://m.edsoo.ru/00ad9cb2



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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

» Xumus, 8 kinacc/ I'abpuensn O.C., Octpoymon WU.I'., Cnaakos C.A.,
AxrmmonepHoe o6mrectBo «M3marenscTBo «lIpocBemnienue»
» Xumus, 9 kinacc/ 'abpuensn O.C., OctpoymoB WN.T'., Cnagkos C.A.,

AKL[I/IOHCPHO@ 06H.I€CTBO «H31aTenbCcTBO ((HpOCB@H_ICHI/IC»

METOANYECKHUE MATEPHUAJIbBI JJISA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI

CETU UHTEPHET
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