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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHUHM Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHus
COCTaBJieHa Ha OCHOBE TpeOOBaHHI K pe3yjbTaTaM OCBOCHHS OCHOBHOMU
o0Opa3oBaTeIbHON MPOTPaMMBI OCHOBHOTO OOITIETO 00pa30BaHuUs, IPEICTABICHHbBIX
B ®I'OC OO0OOQ, a Takxe Ha OCHOBE (efiepaabHOIN paboueil MporpaMMbl BOCITUTaAHUS
U C Y4YETOM KOHIICMIMM TMpenojaBaHusi ydyeOHOro mnpeaMera «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnmm.

[Iporpamma mo XuMHM Ja€T MPEACTABICHUE O LENAX, OOLEeld CTpaTeruu
OoOy4eHMs, BOCHUTAHUS M Pa3BUTHS OOyYalOUIUXCS CpeACTBAaMU Yy4eOHOIO
npeamerTa, yCTaHaBJIMBAET 00s13aTeIbHOE MIPEAMETHOE coJiepKaHue,
npeaycMaTpuBaeT paclpeliesieHue €ero Io KilaccaM M CTPYKTypUpPOBaHUE TI0
pazienaM M TeMaM MpPOTpaMMbl MO XHUMHH, OINpPEIEseT KOJIUYECTBEHHBIE U
KauyeCTBCHHBIC XapaKTePUCTUKU COJICp>KaHuUs, PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh ~ M3YUYEHHUS] XUMHH C  Y4ETOM  MEXKIOPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM  Yy4eOHOro Impollecca, BO3PACTHBIX
OCOOCHHOCTEM  OOyYarolmMXCcs, ONpPEACNIeT BO3MOXHOCTH MpeaMera JJid
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHUSI OCHOBHOW 0Opa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30oBaHUsI, a TaKXke TPeOOBAHUI K
pe3ynbpTaTamM 00yueHHs XMMHUHU Ha YPOBHE IIeJIel U3YYeHUS MpPeMeTa U OCHOBHBIX
BUJIOB y4eOHO-MIO3HABATEIBHOM JIEATENLHOCTH OOYy4YarolIerocsi MO OCBOCHHUIO
y4e0HOT0 coiepKaHusl.

3HaHWE XUMHUU CIY)KHT OCHOBOW i1 (OPMHUPOBAHUS MHPOBO33PCHHUS
0Oy4Yaromierocsi, ero MpeACTaBICHUM O MaTEpPUAIbHOM €JIMHCTBE MHPA, BAKHYIO
poJib UTPAOT (PopMUpYyeMble XHUMHEH MPEeACTaBICHUS O B3aUMOMPEBPAIIECHUIX
DHEPTrUM U 00 IBOJIIOIMHM BEIIECTB B MPUPOJE, O IMyTSAX PEHICHUs TI00ATbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTUSI YEJIOBEYECTBA - CBHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealnu3alii  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUSA U
dbopmMupoBaHUsI KyJIbTYphI JUMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJl B (DOPMHPOBAHWUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEILHOM  y4eOHOM  JIesITeIBHOCTH,
DKCIIEPUMEHTATLHBIX U HCCIEIOBATEIIbCKUX YMEHHM, HEOOXOJUMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYy4YHOTO MBIIUICHUS, 3aKJIaJbIBAa€T OCHOBBI
[[EJTIOCTHOTO B3TJIS/Ia HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;

CrIocOOCTBYET (HOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSIM, K TPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJaJl B DKOJOTHYECKOE



o0Opa3zoBaHHe 00yUYarOITUXCSI.

Jlanubple HampaBieHUs B OOyYEeHUM XUMHUU OOECHEeUYHBAIOTCS CHEnudUKOM
collepKaHUsi ~ y4yeOHOro  mpeaMeTa, KOTOPBIM  SABJSIETCS  Me1aroruyecKu
aIalITHPOBAHHBIM OTpaXCHHEM 0a30BOM HAYKH XMMHUU Ha OMPEACIIEHHOM dTare eé
pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYaIOIMMHUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHSITHH XHUMHH, OCHOB
HEOPraHWYeCKOM XUMHUHM UM HEKOTOPBIX OTHAEIAbHBIX 3HAYUMBIX IOHITHM
OPraHUYECKON XUMUH.

CTpykTypa coaep>kaHusl MPOrpaMMbI MO XMMHHU CPOPMHUPOBAHA Ha OCHOBE
CUCTEMHOTr0 moaxona K €€ m3yueHuro. CoAep:KaHUe CKIAAbIBACTCA U3 CHCTEMBI
MOHATUM O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHIATUH O XUMHUYECKOM
peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO OpPraHHW30BaHbl MO0 MPUHUUITY
MTOCJIEA0BATEIBLHOTO PA3BUTHUS 3HAHMM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUN
pPa3HOro ypOBHS:
aTOMHO-MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;
Ilepnoguyeckoro 3akona /I. . MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;
YYEHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBA3U;

NPEACTAaBICHU 00 BJIEKTPOJUTUYECKOM JUCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OSMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHS K IpYTOMY, BBINIOJIHSASA (PYHKIUN OOBSCHEHUS! U MPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOYKHOCTEHN MPAKTUUECKOTO0 NPUMEHEHUS U MOJYYECHHS N3y4aeMbIX
BEILIECTB.

OcBoeHue mOporpaMmbl IO XHUMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEICTABJICHUS O XUMUYECKOU COCTABIISIIOIIECH HAYYHOU KApTUHBI MUPA B JIOTUKE €€

CUCTEMHOM MPHUPOJIbl, IIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHHMIO U METOJaM
no3HaHus B Hayke. M3yueHHe XMMHMM MPOMCXOAUT C NPUBJICYEHHEM 3HAHUHN U3
paHee M3y4YEHHBIX Y4eOHbIX npeameToB: «Okpyxaromuii mup», «buonorus. 5-7
KJIacchD U «Pu3nKa. 7 Kiacey.

[Ipy wW3yyeHMM XUMHHM MPOUCXOJUT (POPMUPOBAHME 3HAHUU OCHOB
XUMHUYECKONM HAyKH Kak 00JIaCTH COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTHUECKOM
JIESITEIbHOCTH YETIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. 3a1aya
y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUN CHCTEMBI XUMUYECKUX 3HAHUH —
BaXHEHINX (AaKTOB, TOHATUN, 3aKOHOB U TEOPETUICCKUX MOJOKCHHM, TOCTYITHBIX
0000IIeHNIT MUPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B MPUOOLICHUU K
HAay4YHBIM METOJAaM MO3HAHMA MPU W3YYCHHH BEIIECTB U XMMUYECKUX pEaKlui, B
(GbOpMUPOBaHUM W Pa3BUTHM I[O3HABATENBHBIX yYMEHMA W WX TPUMEHECHUU B
y4eOHO-TIO3HABATENbHON M Y4eOHO-HUCCIEN0BATENIbCKON IEATEIbHOCTH, OCBOCHUHU
npaBuJ 6€30MaCHOTO OOPAIEHHsS C BEIIECTBAMH B MIOBCEHEBHON KU3HU.

[Ipy M3yyeHnrn XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI BaXKHOE



3HaYEHUE MTPUOOPENH TaKHe IEJH, KaK:

- (OopMHUpOBaHHE HHTEIJIEKTYalIbHO pAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIHHOMY NPUHATHIO PELICHHH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

- HampaBJEHHOCTb  OOy4YeHHUs Ha  CHCTEMAaTHYeCKOoe  MpUOOIleHue
OoOy4JarommMxcss K CaMOCTOSTEIbHOM IMO3HABAaTEIbHOM JEATETbHOCTH, HAYYHBIM
METO/JaM TIO3HAHUSA, (POPMUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

- obecrieueHre yCcIoBUM, CIOCOOCTBYIONINX MPUOOPETEHUIO 00YyHarOITUMUCS
OMbITa Pa3HOOOpPA3HOW NEATETLHOCTH, MO3HAHUS W CAMOIIO3HAHMSI, KIIIOYEBBIX
HABBIKOB (KJTIOYEBBIX KOMIICTEHIINN), MMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJOB ICITCIBHOCTH;

- ¢dopmupoBanue oOmEeld GYHKIMOHATBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHHM OOBSICHATh W OIICHUBATH SBJICHUS
OKPYXKAIOIIEr0 MHUpPA, HWCIOJB3YysS 3HAHWUS WM OIBIT, MOJYYCHHBIC NMPU H3IyUYCHUU
XUMUH, IPUMEHSATH UX MPU PEIICHUH MPOOJIEM B TIOBCETHEBHON KU3HH U TPYI0OBOM
NEeSTeIbHOCTH;

- ¢dopmupoBaHHE y O0OYyYalOUIUXCS TyMaHUCTUYECKUX  OTHOIICHUIA,
MOHUMAHUS IICHHOCTH XHUMHYECKUX 3HAHUU I BBIPAOOTKH SKOJOTHUYECKH
1EeJIeCO00pa3HOro TOBEACHHUS B OBITY W TPYIAOBOM JEATEIBHOCTH B LEJSAX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPY>KAIOIIEH MPUPOTHON CPEIbI;

- pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIHUTAHHUIO HA OCHOBE YCBOECHHUS 00I1I€YEI0BEUECKUX IEHHOCTEM, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpOo(uiisi U HAPaBJIECHHOCTH JadbHEUIero 00y4yeHus.

OO111ee YK1CIIo 4acoB, OTBEIEHHBIX ISl M3YUYEHUSI XUMHUH HAa YPOBHE OCHOBHOTO
oOmrero oOpaszoBanus, coctarisieT 136 yacoB: B 8 kiacce - 68 yacoB (2 ydaca B
HeJelo), B 9 kitacce - 68 yacoB (2 yaca B HEJCINIO).

COIJEP)XAHUE OBYUYEHUA

8 KJIACC

IlepBoHavajibHbIE XUMUYECKHE IOHATHUS

[Ipeametr xumuu. Ponb XMMUK B )KM3HU YEI0OBEKA. XUMHUSA B CUCTEME HAYK.
Tena u BemecTtBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BenlecTB. IloHsATHE O METO/axX MO3HAHUSA B XUMHMHU. UHCThIE BEIIECTBA M CMECH.
Crnioco0nI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE BJIeMEHTbl. CUMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmyina. BaleHTHOCTh aTOMOB XUMUYECKUX IJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHocUTeNbHAss aToMHas Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHag macca. MaccoBast 10151 XMMHUYECKOTO JIEMEHTA B COCIMHEHHH.

KommuectBo BemectBa. Moiib. MossipHass macca. B3auMoOCBsA3b KOJIMYECTBA,
MacChl M 4YHCIAa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacuérer mo Qopmynam



XUMUYECKUX COCTUHEHUM.

Pu3NUeCKUe U XUMUYECKUE SBICHUS. XUMUYECKAS PEAKIUS U €€ MPU3HAKH.
3aKOH COXpaHEHHUsI MacChl BelIeCTB. XUMUYeckue ypaBHeHus. Kiaccudukanms
XUMUYECKUX PEAKIUH (COSTUHEHUS, PA3I0KEHNUS, 3aMEIIICHHSI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYyA0H, MpaBuiiaMu paboThl B JabopaTopuu U
npuémamu oOpalieHus ¢ JabopaTopHbIM 000PY/IOBaHUEM, U3YUYEHHE U OMKCAHHE
bU3MYECKUX CBOWCTB OOpa3lOB HEOPTaHWYECKUX BEIIECTB, HAOJIOJICHHE
busndeckux (MUIaBIeHWE BOCKA, TasHUE JbJa, PAacTHpaHUWE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAIUMs BOJAbI) U XUMUYECKUX (TOPEHHE CBEUM, MPOKATMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJCHCTBUE Mela ¢ KUCIOTOM) SBJICHUM, HaOIIOeHUE U
ONMMCAHHE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pasiioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOpHUIOM Oapusi, pa3ioKeHHE THUAPOKCHAA
meau (I1) mpu HarpeBaHwH, B3aMMOACHCTBHE *kee3a ¢ pactBopoM cou Meau (1),
U3y4YeHHUE CIOcOoO0B pa3/iesieHus CMeced: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BbITIAPUBAHUE, TUCTULIALMS, XpoMaTorpadus, TPOBEICHUE OUYHUCTKH MOBAPEHHOM
coid, HaOMIOJIeHHWEe W  ONHUCAaHUE  PE3yJIbTaTOB  IPOBEACHMS  OIBITA,
WUTKOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJEIEW MOJEKYJI
(ILIapoCTEePKHEBBIX ).

BaxHeline npeacTaBuTe M HCOPraHUYECKHUX BELIECTB

Bo3gyx - cmech razoB. CocraB Bo3ayxa. Kuciopon - 3JIEMEHT M MPOCTOE
BelecTBO. HaxokJeHue kuciopojga B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Okcupawl. I[Ipumenenue kuciopoga. CrocoOswl
MOJIYYEHUs] KHUCJOopoJa B JlabopaTOpud W MPOMBIILIEHHOCTH. KpyroBopot
KHcIopoaa B mpupoae. O30H - aJuIoTpoIiHasg MOAUGUKAIUS KUCTOpOa.

TeroBodt >PdpeKkT XUMHUUECKOW peaKinH, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHJOTEPMHUYECKHE pEaKIUu. TOIUIMBO: Yroib W METaH. 3arpsA3HCHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOI0 3(pekra, pazpylieHne 030HOBOTO CIOSI.

Bonopon - anemeHT u pocTtoe BemecTBo. Haxoxaenne Bogopoaa B pupoe,
bu3nUecKue U XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, ClIOCO0bI TTosTydyeHusi. Kuciorsr
Y COJIN.

Monsipabiii 00bEM ra3oB. Pacy€Tsl M0 XUMUUECKUM YPaBHCHUSIM.

du3nyeckue CBOWCTBA BOABL. Boma kak pacTtBopuTesib. PacTBOpBI.
HacehlllleHHbIE M HEHACBHIIIEHHbIE PacTBOpPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1s1 BelllecTBa B pacTBOpe. XUMUUYECKUE CBOMCTBA BOJbl. OCHOBaHUAI.
Ponb pacTBOpOB B MpUPOJE M B KU3HU 4ellOBeKa. KpyroBopoT BOAbBI B MPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranuueckux coeauHeHuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  COJIeOOpa3yrolire (OCHOBHBIC, KHCIOTHBIE, aM(POTEPHBIC) U
HecosieoOpasyromme. Homenknatypa okcuaoB. @Duznyueckne W XUMUYECKHE
cBOMCTBa OKCHUIOB. [lorydeHne okCuaoB.

OcHnoBanus. Krnaccudukanuss ocHOBaHMI: IIETOYM U HEPACTBOPUMBIE



ocHoBaHusA. HomeHknatypa ocHoBaHui. Dusznueckue M XHMMHUYECKUE CBOMCTBA
ocHoBaHuy. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudpukauus xkucnor. Homenknarypa kucior. dusnyeckue u
XAMHUYECKHE CBoOMCTBa KuCHOT. Psan aktuBHocTm MetayuioB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Comu. Homenknatypa cosieid. @U3nyeckue U XMMHYECKHUE CBOICTBA COJICH.
[Tomyuenue conen.

['eHeTnueckas CBSA3b MEXKIY KIAaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPENCIICHUE COJIEPKaHUs KHUCIOPOJa B BO3AyXE, MOIYyUYECHUE,
coOuMpaHue, pacro3HaBaHWE U U3YYEHHE CBOMCTB KHUCJIOpOJa, HaOJ0/IeHne
B3aMMOJICUCTBUSL BEHIECTB C KHUCJIOPOAOM U YCIOBHUS BO3HUKHOBEHUA U
MpeKpallieHus TOpeHus (Moxkapa), 03HaKOMJICHHE ¢ 00pa3iiaMu OKCHIOB U ONTMCAHHE
WX CBOWCTB, MOJIy4eHUE, COOMpaHue, paclio3HaBaHUE U U3yUYE€HHE CBOMCTB BOJOPOAA
(ropenue), B3ammojeiictBue Bogopoaa ¢ okcuaom weau  (I1)  (Bo3MoxkHO
UCIIOJIb30BAaHUE BHUJIEOMATEPHAIIOB), HAOIIOeHIUE 00pPa3IOB BEIIECTB KOJTUYECTBOM
1 ™Momb, HCCleNoBaHWE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OIPEICIEHHON MAaCcCOBOM JOJEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJABI C MeETaUlaMH (HaTpUEM U
KaJbliieM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCJEIOBAHHE
00pa310B HEOPTAaHUYECKHUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIO/IEHUE U3MEHEHUS
OKpPAaCK{ MHAUKATOPOB B PACTBOPAX KHUCJIOT U IIEJIOYEH, U3YUYEHHUE B3aUMOICHCTBUS
okcuna meau (1) ¢ pacTBOpoM CepHO# KHCIOTBHI, KHCIOT C METaJJIaMH, PEaKIHi
HEUTpaNIU3aluy, MOJYYCHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJHOTO
MeTajula IPyrUM U3 pacTBOpa COJIM, PELICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TEME
«Baxnenne Ki1acchl HEOPraHUMYECKUX COCAUHEHUI.

Hepuoanuyecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKHX
iemeHToB /I, U. MenaeneeBa. CrpoeHue aroMoB. XHMHYECKAsl CBA3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble MOMBITKK KiIacCU(UKAIMU XUMHUYECKHX dieMeHToB. [loHsiTue o
IpYIIaxX CXOAHBIX 3JIEMEHTOB (IIEJOYHBIE W IIEJIOYHO3EMEIbHBIE METAIbI,
rajJioreHbl, MHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOpPbIE 00pa3ytoT aMpOTEPHbIE OKCUIBI U
TUIPOKCHUIBI.

[Tepnonnueckuit 3akoH. llepuoauueckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
U. MenpeneeBa. KopoTkonepuoanas u jymmaHoneproHas Gopmser [leproanaeckoit
cucreMbl xuMuueckux dieMmeHToB J[. WM. Menneneesa. Ilepuoasl U rpyIIisl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3oromnbl. Onektponbl. CTpoeHUE
AJMIEKTPOHHBIX ~ O0OJIOYEK aToMOB TMepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepunonnueckoin cucrembl J[. M. MengeneeBa. XapakTe€pUCTUKAa XHUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuogunueckoi cucreme 1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHMUSI pajuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,



METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrPyIaM U Nepruoaam.

3nauenue Ilepuonnueckoro 3akoHa u [lepruoanyeckoil cuCTeMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUA Hayku W npaktuku. . M. MenpaeneeB - yd€Hbld U
rpakIaHUH.

Xumuueckass cBa3b. KoBasmeHTHas (moyisipHas M HENOJsipHasl) CBSA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. FIOHHAsI CBSI3b.

Crenenp  okucneHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHU. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHrue O0OpaslioB BEIECTB METAUIOB U HEMETAJJIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LIMHKA C pAacTBOPAMHU KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIUI
(ropenue, peakliiy pa3yioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie cea3u

Peanuzanust MeXNpeAMETHBIX CBA3EH MpPU H3YyYEHUM XUMUU B &8 Kiacce
OCYILIECTBIISIETCSl 4€pe3 HCIOJb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHM, SBISIOMIUXCA CUCTEMHBIMU I OTAEJBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAyYHbIE MOHSATHUS: HAay4HbIH (DAaKT, TUIIOTE3a, TEOPUS,
3aKOH, aHajgu3, CHHTE3, KiacCUpUKalKs, MEePUOJIUYHOCTh, HAOIIOJCHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusuka: MaTepUs, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJINI, U30TOIIHI,
PaAOAaKTUBHOCTb, MOJIEKYJIA, AJEKTPUYECKUN 3apsiji, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE€ COCTOSIHUE BEILECTBA, Tra3, (QU3NYECKHE BEIUYHMHbBI, EIUHULBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€3/bl, CoHIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpPaAJIbl, TOPHBIE TOPOIbI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasi peaKIus

Ilepunonnueckunt 3akoH. llepuoanueckas cucremMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTroMOB. 3aKOHOMEPHOCTH B HM3MEHEHHWH CBOWCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kausl, KAIBLUSA U UX COCTUHEHUIN
B COOTBETCTBHH C IOJIOKEHUEM IEMEHTOB B [leproinueckon cuctemMe U CTPOCHUEM
UX aTOMOB.

CrpoeHne BemiecTBa: BHJBI XMMHYECKOM CBSI3U. THUNBI KPUCTAJUIMYECKUX
pPELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKOU PEIIETKU U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCA K Pa3JIUYHBIM KJIaccaM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanmsa XuMHUUeCKUX peakiuid Mo pa3IMyHbIM MPU3HAKAM (110 YUCITY



U COCTAaBY Y4YAaCTBYIOIIMX B pEAKUUU BELIECTB, IO TEIJIOBOMY A3((¢eKTy, IO
U3MEHEHUIO CTENEHEW OKHCIEHMS] XMMHUYECKHX JIEMEHTOB, MO OOpPaTUMOCTH, IO
YUaCTHUIO KaTaJln3aTropa). DK30- U SHAOTEPMUUYECKUE PEAKLUU, TEPMOXUMUUYECKUE
YPaBHEHMSL.

[TonsiTue o ckopocTH xumuueckon peakuuu. lloHaTne 00 OOpaTUMBIX H
HEOOPAaTUMBIX XMMHUYECKHX peakuusx. [IoHATHE O rOMOT€HHBIX U T'€TE€pPOr€HHBIX
peakumsx. [lonarue o karanuse. IloHsTHE O XMMHUYECKOM paBHOBecHn. PaKTOPBHI,
BIIMAIOIIME HAa CKOPOCTh XUMHWYECKOW pPEaKIMU W TOJIOKECHHE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEaKUMH,  DJIEKTPOHHBIM  OayiaHc
OKHUCJIUTEIIEHO-BOCCTAHOBUTEIBHON peaKium. CocraBnenue YPaBHEHMI
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUMHA C  HUCIOJIB30BAaHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopus 37IEKTPOIUTHYECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KarnoHnsl, aHnoHbl. MeXaHU3M AMCCOLMALMM BELIECTB C PA3IMYHBIMU BHJIAMH
xuMHueckoi cBs3u. CteneHs nuccounannu. CUibHbBIE U ClIa0ble AIEKTPOJIUTHIL.

Peakuuy noHHoro obmMeHa. ¥YcinoBus NPOTEKaHUSI peaklMii HOHHOTO OOMeHa,
IIOJIHBIE M COKpAIIEHHBIE HMOHHBIE YypaBHEHHs peakuuil. CBOMCTBA KHCIIOT,
OCHOBAHUU U COJIEH B CBETE MPE/ICTABICHUN 00 AJIEKTPOJIUTHUECCKON JUCCOIIUALINH.
KauecTBeHHbIE peakuyy Ha MOHBIL. [IoHATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTaHHMYECKUX
BEILIECTB - METAUIOB M HeMeTalyioB (rpadura M ajiMasza), CJIOKHBIX BEIIECTB
(xJopuaa HaTpHsl), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKuu OT
BO3JCHCTBUS  pa3iMyHBIX  (AKTOPOB, HCCIEAOBAHUE  AJIEKTPONPOBOIHOCTH
PacTBOPOB BEILECTB, IPOLIECCA JUCCOLUALMH KUCIIOT, IEI0YEH U COJIeil (BO3MOKHO
UCIIOJIb30BAaHUE BHUAEO MAaTEpPHANIOB), MPOBEAEHUE OIBITOB, WJUIIOCTPUPYIOUIUX
MPU3HAKH IPOTEKAHUs pEaKIUi HOHHOTO 0OMeHa (00pa3oBaHUE 0CaKa, BbIIETICHUE
raza, oOpa3oBaHME€  BOJAbl),  OMNbBITOB,  WUIIOCTPUPYIOIIUX  [PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peakiuil (TOpeHHue, peakluuu pas3iokKeHUs,
COEIUHEHMsI), paclo3HAaBaHUE  HEOPraHMYECKHX  BEIIECTB C  [OMOIIBIO
KAUYEeCTBEHHBIX PEAKLINM HA MOHBI, PEHIEHUE DKCIEPUMEHTAIIBHBIX 33/1a4.

HemeraJsibl 1 X cOeIMHEHUS

OOmast xapakTepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3NYECKUE CBOMCTBA MPOCTHIX
BEILECTB - rajJoreHoB. XMMUYECKHUE CBOMCTBA HA IPUMEPE XJIopa (B3aUMOICHCTBHUE
C MeTajylaMH, HeMeTalllaMH, Ienodyamu). XiopoBojopord. ComsiHasg KHCIIOTa,
XAMUYECKUE CBOMCTBA, IIOJIydyeHUE, TIpuMeHeHue. JlelWcTtBue xmopa H
XJIOPOBOAOPOJA HA OPTaHU3M YesloBeKa. BakHelne XJI0pruabl U UX HaXOKICHHUE B
IIpUpPOJIE.

O6mas xapakrepuctuka 3iemMeHToB VIA-rpynnbl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (pumyeckue CBOMCTBA



IPOCTBIX BEIIECTB - KUCIOPOJA U Cepbl. AJIIOTPONHbBIE MOJU(PUKALIUN KUCIOPOJA U
ceppl. XuMHUecKHe cBoWcTBa cepbl. CepoBOJOpPOA, CTPOEHHUE, (PU3MUYECKUE U
XUMHUYECKHE CBOMCTBA. OKCUIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, pu3NIeCKre 1 XUMUYECKUE CBOMCTBA (00IIMe KaK MPEICTaBUTEIIS
KJlacca KHUCIOT U crhernuduueckue). XUMHUECKHE PEaKIUu, JeKallie B OCHOBE
IPOMBIIIJIEHHOTO CHOC00a MOJIy4eHUs CEpHON KUCIOThL. IIpuMmeHeHue cepHOM
kucaoTbl. Coyln CcepHOW KHUCIIOTHI, KaueCTBEHHAs peaklus Ha Cyib(arT-HoH.
Haxoxnenue cepsl M €€ COEAMHEHWA B NPUPOJE. XUMHUUYECKOE 3arpsa3HECHHE
OKpYXalollel cpeabl COCOUHEHUSIMH Cepbl (KUCIOTHBIE IOXKIW, 3arpsi3HEHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.

O6mast xapakrepucTuka 3jeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEIIEHU OKUCIEHUA. A30T, paclpOCTpaHEHUE B NPHUPOJE,
du3nueckue 1 XuMuyeckue cBoiictBa. KpyroBopor azora B npupoje. AMMHAK, €ro
(bu3nYecKue U XMMUYECKUE CBOMCTBA, MOJIy4eHUE U puMeHeHue. Cojiu aMMOHMS,
ux (U3NYECKUe U XUMUYECKUE CBOMCTBA, puMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHUS. A30THasg KHCIIOTa, €€ IMOIydYeHHe, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (00IIME Kak MPEACTaBUTENs Kjacca KHUCIOT U creuuduyeckue).
Hcnonb30BaHnEe HUTPATOB U COJIEH aMMOHUS B KAYECTBE MUHEPAIbHBIX YAOOPEHUH.
XHUMHUYECKOE 3arpsi3HEHHE OKPY’KAIOIIEH Cpe/ibl COEIMHEHUAMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arpsi3HEHUE BO3AyXa, MOUBbl M BOJOEMOB). docdop, amIoTPONHbIE
moaudukamuu dochopa, pusznyeckue u xummuueckue cpoiictBa. Okcua dochopa
(V) u dochopras xuciora, GuU3NYECKHEe W XUMHYCCKHE CBOWCTBA, IMOJyYCHUE.
Hcnonb3oBanue (pochaTroB B KaueCTBE MUHEPATIBLHBIX YI00PEHHIA.

Oo6mas xapakrepuctuka 3iemMeHToB |VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTENIEHU OKUCIICHUS. YTJIepOo/l, aJLIOTPOIIHbIE MOAU(UKAIUY,
pacrnpocTpaHeHHe B MpHUpoje, (pusnueckre U XUMUYECKUe CBOMcTBa. AncopOuus.
Kpyrosopor yrnepoga B mnpupoxae. Okcuipl yriaepoja, UXx (unyeckue Hu
XUMUYECKHE CBOMCTBA, JEHCTBUE HA KUBbIE OPTaHU3MBbl, IOJYyYEHUE U TPUMEHEHUE.
Dkoyiorndeckre mpoOeMbl, CBsi3aHHbIe ¢ okcuaoM yriaepoaa (IV), rumoresa
rJI00aJIBHOTO TIOTETUICHUSI KJIMMAaTa, MapHUKOBBIN d(PekT. YronbHas KUCIOTa U €€
CONM, UX (U3MUECKHEe M XUMHUYECKHE CBOMCTBA, MOJYyYEHHUE W NPUMEHEHHE.
KauecTtBenHas peakuus Ha kapOoHaT-UOHBI. Vcnonb3oBaHMEe KapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO0351CTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHMUYECKUX BEIECTBAX KAK O COCAMHEHUSAX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, all€TUJIEH, 3TAHOJ, TJINLEPUH, YKCYCHasl KUCIIO0TA).
[IpupogHble UCTOYHUKH YTIAEBOAOPOAOB (YroJib, MPUPOJIHBIA ra3, HEeQPTh),
NPOAYKThl HUX TepepaboTku (OEH3MH), UX pOJIb B OBITY M MPOMBIILIEHHOCTH.
[ToHsiTHE O GMOJIOTMYECKH Ba)KHBIX BELIECTBAX: JKUpaX, O€lKax, yrieBoJax - U ux
poJiM B JKM3HM YeJOBEKAa. MarepuaibHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUMU.

KpemHuuii, ero Qusnueckue U XUMHUYECKHE CBOICTBA, MOJyYE€HUE H
npumeHenue. CoequHeHus: KpeMHus B mpupoae. O0uue npencraBieHus 00 OKCUae



kpemuaus (IV) u xpemuHueBoit kucinote. CHUIMKATBI, UX UCIOJB30BaHUE B OBITY, B
MPOMBILICHHOCTH. BakHeIlre CTpOUTENbHbIE MaTepualbl: KepamuKa, CTEKIIO,
EeMeHT, OeToH, kene300eToH. [IpoOiembl  0Ge30macHOTO  MCHOJIB30BAHMS
CTPOUTENILHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHue oO0pa3lioB HEOPTraHWYECKUX BEUIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-HUOHBI U HAOJIIOJEHUE MPU3HAKOB
X TIPOTCKaHUS, OMBITHI, OTpaKAMOIKE (U3UICCKHE M XHUMHYECKHE CBOWCTBA
TraJlOr€HOB M WX COEAMHEHUN (BO3MOYKHO MCHOJB30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHUE C 00pa3IaMu XJIOPHUIOB (TaJOTEHUIOB), 03HAKOMIICHHE C 00pa3IaMu
ceppl U €€ COEIUMHEHUAMH (BO3MOXKHO MCIOJb30BaHUE BUIACOMATEPUATIOB),
HaOJI0ICHHUE Tpoliecca OOYIIIMBaHUS caxapa MoJl IeUCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KUCJIOThI, U3y4€HHE XUMHUYECKUX CBOMCTB pa30aBIe€HHOW CEPHON KHUCIIOTHI,
IIPOBEICHHE KaYECTBEHHOM pEaKIMK Ha CyJib(aT- HOH U HaOJIO/IEHHE MpU3HAKa €€
MPOTEKaHUs, 03HAKOMJICHHE C (DU3UYECKUMH CBOMCTBaMU a30Ta, ¢ochopa U UxX
COEJIMHEHUM (BO3MOKHO UCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U
dbochopHbIX yn0OpeHui, MoNydeHUue, coOMpaHue, paclo3HaBaHWE U H3YyUYCHUE
CBOMCTB aMMHUaKa, IMPOBEICHUE KAYECTBEHHBIX pEaKIMii Ha HMOH aMMOHHS H
dbochar-uoH W U3ydEeHUE TNPU3HAKOB UX TMPOTEKAHUs, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MeJbI0 (BO3MOXKHO HCIOJIb30BAHHE
BHUJICOMATEPUAIIOB), HW3YYEHHE MOJEIECH KPUCTALIMYECKUX PEIETOK anMasa,
rpadura, QyinepeHa, O3HAKOMJICHHE C MPOIECCOM aJICOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM TMPOTUBOrasa, MOJIyYeHUE,
coOupaHue, paclio3HaBaHUE U W3YUYEHUE CBOMCTB YIJIEKMCIIOTO rasa, MpPOBEICHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U CHJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB UX
MPOTEKAHMS, O3HAKOMIICHHME C TPOAYKIUEH CHUIUMKATHOM MPOMBIILICHHOCTH,
pElIeHre 3IKCIEPUMEHTAIbHBIX 3aJad Mo TeMme «BaxHeillne HemeTamibl U UX
COEJIMHEHUSD.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XapakKTepUCTUKA XUMUYECKUX DJIEMEHTOB - METAJJIOB HA OCHOBAHHUH UX
nojoxxeHus B [lepuonnuecko cucreme xummuueckux 3neMeHToB 1. 1. Menneneesa
U cTpoeHust aToMoB. CTpoeHHEe METAJJIOB. MeTalinueckas CBsI3b U METaNInYecKast
KpUCTAJUINYECKAsT PEIIETKA. ODJIEKTPOXUMHYECKUUM Psii HANPSHKEHWM METaJJIOB.
duznyueckne M XUMUYECKHUE CBOMCTBA MeTauioB. OOmMe CrOCOOBI TMOMYyYCHUS
MeTtauioB. [loHSATHE O KOPpO3UM METAJUIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTallb, YyT'yH, AIOPAIIOMUHUNA, OpOH3a) U UX NPUMEHEHHUE B
OBITY U IPOMBIIIJICHHOCTH.

[lenounble MeTasuibl: nosoxeHue B llepuogndeckoil cucteMe XUMHYECKUX
anemeHTtoB J[. M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAaXOXJEHUE B IPHUPOJIE.
du3nyecKkue U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusi ¥ Kanusi). OKCUIIBI U
TUAPOKCHUIBI HATPpUs U Kanus. [[puMeHeHne menouHbIX METAIOB U UX COCTMHEHUH.

[Ileno4yHO3eMeNbHbIE METAIIBI MArHUI U KaJIbLIMIA: MOJIO’KEHHE B



ITepuoanueckon cucteme xuMruueckux 3yemeHToB . 1. Menaeneesa, ctpoeHne ux
aTOMOB, HaXOXJieHUE B npupojae. Pu3n4yeckue 1 XMMUYECKUE CBOMCTBA MarHusi 1
KaJibIusl. BackHeimme coeiMHeHns KanbIns (OKCHI, TUAPOKCHU, COJn). JKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmomuHuii: nojoxenue B [lepuoauyeckoid cucteMe XMMUUYECKUX AJIEMEHTOB
. . MenaeneeBa, CTpOEHHE aTOMa, HaxOXJIeHUE B Ipupone. Puszndeckue u
XUMHUYECKHE CBOMCTBA alFOMUHUS. AM(OTEpHBIC CBONCTBA OKCHJA U THAPOKCHIA
ATIOMUHHSL.

Kenezo: nonoxenue B lleprognueckor cUCTEME XMMHUYECKHUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOEHUE aTOMa, HAXOXKICHHE B Ipupone. Pusndeckue u
XMMHYECKHE CBOMCTBA keie3a. OKCHIbI, TUAPOKCHABI U coiu xkene3a (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME C O0Opa3llaMy METAJIOB M CIUIAaBOB, HUX (U3UYECKUMHU
CBOMCTBaMH, H3YyYEHUE  PE3YyJIbTATOB  KOPPO3UUM  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BUJCOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCUCTBHUS OKCHIA
KaJblIUg M HaTpus C BOJAOHM (BO3MOXKHO UCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS KeEJIe3a B KHUCIOPOJE
(BOBMOKHO  HWCIIOJB30BaHUE  BHUJACOMATEPHATIOB), MPU3HAKOB  MPOTCKAHMS
KauCCTBCHHBIX PCaKIMi Ha HOHBI: MarHus, KaJbIIHs, aJIOMUHMS, ITUHKA, skese3a (I1)
u sxeneza (1), memu (I1), HaGmromeHHe W OMHMCAHHE IPOLIECCOB OKPAIIMBAHMS
IJJaMEHH HWOHAMM HATpUs, KaJIus U KaIblUs (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPUAIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATFOMUHUS U
TUIPOKCHUAA IIMHKA, PEHICHUE JKCIEPUMEHTAIbHBIX 3a7ay 1o TteMe «Baxueimue
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa u marepuansl B NOBCEIHEBHOM >KM3HM YelOBEKa. be3omacHoe
WCIIOJI30BaHUE BEIIECTB U XMMHUUYECKUX peakuuit B ObITy. [lepBas momoris mpu
XAMHYECKUX 0KOTax U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHUE OKpYyKaroleh cpesnl (mpeaenbHas TOMyCTUMast
KOHIIEHTpaius Benlects, nainee - [1/IK). Ponb xuMun B pelieHHH 3KOJOTHYECKUX
npooeMm.

Xumuueckuii IKcnepumenm:

U3ydeHUEe 00pa3IOB MaTepuajoB (CTEKIIO, CIJIaBbl METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MexnpeaMEeTHBIX CBsA3ed MpU HM3YyUYCHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BaHWE KakK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHSITUM, TaK W MOHSATUM, SBISIONIMXCS CUCTEMHBIMM JJIsI OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OOmue ecTecTBEeHHO-HAYyYHbIC MOHSATHS: HAy4dHbIH (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KiIacCu(pUKalus, TMEePUOJUIHOCTh, HAOJIOJACHUE,



OKCIIEPUMEHT, MOJICIIMPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAITBI.

dwusuka: MaTepus, aTOM, MJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIHI,
pPalOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJyIPOBOJHUKH, JTUINCKTPUKH, (HOTORIEMEHT, BEIIECTBO, Telo, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIHYSCKAS
pemérka, CIuiaBbl, (HM3MUECKHE BEITUYHMHBI, CIUHUIBI M3MEPEHUsS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunTe3, npixanwe, Owochepa, SKOCHCTEMA, MUHEPAIHHBIC
yIOOpEHMS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MU TATEIHLHBIC BEIICCTBA.

['eorpadus: armocdepa, runpochepa, MUHEpAIIbI, TOPHBIC TTOPOJIBI,
TMI0JIC3HBIC HCKOTIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSI MPOrPaMMbl OCHOBHOTO  OOIIETO
oOpa30oBaHUs JIOCTUTAIOTCS B XOJi¢ OOy4eHUs XMMHHU B €AMHCTBE Yy4eOHOU u
BOCIIUTATEILHON JAESTEILHOCTH B COOTBETCTBUU C TPAUIIMOHHBIMU POCCUNUCKUMU
COIIMOKYJIbTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, TPUHSITHIMU B
oOIIeCTBE MpaBWIAMM W HOPMaMu TOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIINKI 00yUYaIOIIUXCS.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAKAIOT  TOTOBHOCTh  OOyYaronIuxcs
PYKOBOJICTBOBAThCS ~ CUCTEMOW TO3WTUBHBIX IIEHHOCTHBIX OpHUEHTAMM U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) mMaTPHOTHYECKOT0 BOCIIUTAHMS

LEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIBbTYPHOMY, HICTOPUUECKOMY U
HAy4YHOMY HaCIEIUI0, TOHMMAHMUS 3HAYEHUS XUMUUYECKOM HAayKM B IKU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTU BIIAJIETh JIOCTOBEPHOM HHQOpMaIen o
MEPEIOBbIX JOCTIKEHUSX W OTKPBITUAX MHUPOBOM M OTCYECTBEHHOW XHWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) IpaKAaHCKOT0 BOCIUTAHMSI:

NpEACTaBICHUSI O COLMAIBHBIX HOPMAaX UM TpaBWIaX MEXKIUYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOMCCIIeIOBATEIHLCKON, TBOPUECKOM U IPYTUX BUJIAX JIEATEILHOCTH,
TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOW JESTEIBHOCTH TIPU BBITIOJTHEHUH
y4eOHbIX, TO3HABATEIbHBIX 3aJ]a4, BBHIMOJHEHUU XUMHUYECKUX HKCIIEPUMEHTOB,
CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO U B3aMMOTIOMOIIIH
B IIpoIIecce ITOM yueOHOM AesATeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJCHUE U
MOCTYIKH CBOMX TOBAapUIIEH C MO3ULIUA HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HAHUS MOCJIECTBUI TOCTYIIKOB;

3) EeHHOCTH HAYYHOT'O MO3HAHNS:

MHUPOBO33PEHYECKUE TPEACTABICHUSI O BEIIECTBE M XHUMHUYECKOM PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABJISIONINE
OCHOBY ISl TIOHUMaHHS CYITHOCTH HAyYHOW KAapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI TMPUPOJbI, B3aUMOCBS3AX YEJIIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJIbHbIC MOTHUBBI, HAIlPABJICHHBIC HA IMOJYyYCHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAMMBIC NJisi OOBSICHEHUs HAOII0aeMbIX TPOIECCOB W SBIICHUIA,
MO3HABATENIbHON, WH(POPMAIIMOHHON W YUTATEIhCKOW KYyJIbTYphl, B TOM YHUCJE
HABBIKOB CAMOCTOSITEIHHOM paboOThl € yYEeOHBIMH TEKCTaMH, CIIPABOYHOU
JUTEpPaTypor, JIOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMH HHOOPMAIIMOHHBIX



TEXHOJIOT UM,

UHTEpeC K OOYYEHHUIO U I[IO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh H
CIOCOOHOCTH K  €aMOOOpa30BaHHUIO, MPOEKTHOM UM HCCIEIOBATENbCKOU
JEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBICHHOCTU U YPOBHS OOy4YEHUS B
JIaTbHEHIIIEM;

4) dopMHupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IEHHOCTH JKW3HM, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAHOBKM HA 370pPOBBIM 00pa3 ’KU3HU, OCO3HAHUE MOCIEICTBUA H
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIIOTPEOJEHUS aIKOT0Jisl, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COOJIFOJICHHST TIpaBWJI  OE30MaCHOCTH TMpU  OOpamieHuu C
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpya0BOT0 BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO MPOPECCUil U TpyJa pa3InyHOro poaa,
YBaXEHUE K TPYAY U pE3yJbTaTaM TPYAOBOM AESITEIBHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHUS MPEMETHBIX 3HAHUN 10 XUMUU, OCO3HAHHBIN BHIOOP MHAUBUIYATIHHOM
TPACKTOPUHM MPOJOJDKEHUS 00pa30BaHUS C YYETOM JIMUYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIEUIHOU
pO(ECCUOHATIEHOMN ACSATENBHOCTU U PA3BUTUS HEOOXOAUMBIX YMEHHI, TOTOBHOCTb
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) IK0JIOTHYECKOT0 BOCTIHTAHMS:

HKOJIOTMYECKHU LEI€CO00Pa3HOE OTHOIIEHHE K IPUPO/IE KAK UICTOUHUKY KU3ZHU
Ha 3emJjie, OCHOBE €€ CYIIECTBOBAaHHUS, MOHMMAHHME IEHHOCTH 3JI0POBOTO H
O0e3zomacHoro oOpa3za JKM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(GU3MYECKOMY W TICUXMYECKOMY 3/I0POBbIO, OCO3HAHHE LIEHHOCTU COOJIIOJICHHUS
paBuJl 6€30MaCHOTO MOBEACHUS NPU pabOTE C BEILIECTBAMH, a TAKKE B CUTYaLIUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHIOCOOHOCTH NPHUMEHSTh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
peleHns 3a7a4, CBA3aHHBIX C OKPYXKAIOLIEW NMPUPOAHON CPENOH, MJIsl MOBBIILICHUS
YPOBHSL  JKOJIOTMUECKOM  KYyJbTYpbl, OCO3HaHHUS TJ00aIbHOIO  Xapakrepa
HKOJIOTUYECKUX TMPOOJIEeM U MyTed UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTMYECKOTO MBILIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B IO3HABATEIIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanmpeAMETHBIX PE3YJbTATOB BBIACISIOT 3HAYUMBIE IS
(dbopMUPOBaHKS MUPOBO33PEHUS OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHS, IPUHIIUII,
runore3a, ¢Gakr, cHcTeMa, MpPOLEecC, OKCIEPUMEHT U JApYyroe.), KOTOphIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEAMETax W IO3BOJIAIOT Ha
OCHOBE 3HAaHUW M3 ATUX NPEIMETOB (POPMHUPOBATH MPEACTABICHHE O ILIEJIOCTHOU
HAyYHOW KapTHHE MUpPA, U YHUBEPCAIbHbIE yueOHbIE AEUCTBUS (TTO3HABATEILHEIE,



KOMMYHUKATHBHBIE, PETYyJSTUBHBIE), KOTOpble obOecrneunBaroT (HopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOM
NESATETbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBUS

ba3oBble ornueckue aAeicTBu:

YMEHUSI UCIOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUICHUS MpPU OCBOCHHUH
3HAHWI: PaCKphIBATh CMBICI XUMHUYECKUX TMOHSATUH (BBIACIATh MX XapaKTEpHBIC
MPU3HAKH, YCTAHABIMBATh B3aWMOCBS3b C JIPYTUMHU TMOHSITHUSMHU), MCIOJIB30BATh
TOHATHUS I OOBSICHEHUS OTIEIBHBIX ()aKTOB U SBIICHUW, BEIOMPATh OCHOBAHUS M
KpUTEPUH I KIIacCU(PUKAIUA XUMUYECKUX BEMIECTB W XHUMHYECKUX PEaKITHi,
yCTaHaBJIMBATh NPUYUHHO-CJIEICTBEHHBIE CBA3UM MEXIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTHYECKUE PACCYKJICHUS (MHIYKTUBHBIE, JIEyKTUBHBIE, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

YyMEHUE TIPUMEHATH B TIPOIECCEe IMO3HAHUS TOHATHS (MPEIMETHBIE W
MeTarpeIMETHBIC), CHUMBOJIMUECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIb3yeMble B XHUMUH,
peo0pa3oBbIBATh IMIUPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIC TIPEICTABICHUS -
XUMUYECKUN 3HAK (CHMMBOJI DSJEMEHTAa), XHUMHYecKas QopMylia U ypaBHEHHE
XUMHUUYECKON peakiuy - MPU PEIICHUU YuyeOHO-TIO3HABATEIbHBIX 3a7a4, ¢ YUYETOM
OTUX MOJCIBHBIX TMPEICTABICHUN BBISBIATH M XapaKTEPHU30BaTh CYIECTBCHHBIC
MPU3HAKN U3Y4aeMbIX OOBEKTOB - XMMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME€  3aKOHOMEPHOCTH, TMPUYMHHO-CJIC/ICTBEHHBIC CBSI3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUSA .

YMEHHUE HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHHUS, a TAK)KE B Ka4€CTBE OCHOBBI J1J1s1 (DOPMUPOBAHUS TUITOTE3BI IO TIPOBEPKE
MPaBUIILHOCTH BBHICKA3bIBAEMBIX CYXKJICHUIA;

NpUOOpPETEHUE ONbITa MO IJIAHUPOBAHUIO, OpPTraHM3allUM U MPOBEICHUIO
YUCHUYECKUX DKCIIEPUMEHTOB, yMEHUE HalmoaaTh 3a XOJIOM Ipolecca,
CaMOCTOSATENLHO TPOTHO3UPOBATH €ro pe3yibTaT, GopMynupoBaTh 000OIICHHS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIIATH OTUET O
poJieJIaHHoOM padoTe.

Pa6ora ¢ unpopmanmeii:

YyMEHUE BBIOMpaTh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HHQPOPMAIIHIO
pa3TUYHBIX BUJIOB W (OPM TPENICTABICHHUS, MOTYy4YaeMyI0 U3 Pa3HBIX MCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs JINTepaTypa XHUMHYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOus, pecypcbl MHTepHETa), KPUTHYECKH OIICHUBATH IPOTHBOPCUYUBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHUE TMPUMEHSATH Pa3IMYHbIE METOABI M 3aIllpOChl MPHU IMOUCKE U OTOOpE
uH(OpMAIUU M COOTBETCTBYIONIUX JIaHHBIX, HEOOXOAMMBIX JJIs BBITIOJIHCHUS



y4eOHBIX U MO3HABATENIbHBIX 337]a4 OMpPEACIEHHOIO TUIa, TPUOOPETEHHE OMbITA B
00JaCTH  HMCHOJB30BaHMUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOTO MCIOJIb30BAHMS PA3JIMYHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSATEIILHO BBIOMPATh ONTUMATBHYIO (OpMY TIpEeACTaBICHHUS MHGOPMAINH H
WUTIOCTPUPOBATh pEIIaeMble 3aJadydl HECJIO0KHBIMU CXEMaMH, JharpaMMamu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE HUCIMOJb30BaTh M aHAJU3UpPOBaThH B IIpoliecce Y4YeOHOU W
WCCJIEIOBATEILCKONU JIESITSIBHOCTH MH(POPMAIIUIO O BIUSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTAa HAa COCTOSHHUE OKpYKAroUIEHd HPUPOIHOU
Cpelbl.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHUS 3a/1aBaTh BOMPOCHI (B X0J1€ JUaiora v (Uin) IUCKYCCUH) TIO CYIIECTBY
oOcyxnaeMoi TeMbl, (opMyIUpoBaTh CBOM NPEMAJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

YMEHHSI  TNPEICTaBIATh  IOJYyYEHHBIE  PE3YIbTaThbl  I[MO3HABATEIIBHOM
JIEATEIIbHOCTH B YCTHBIX M TIUCbMEHHBIX TEKCTaX; JI€JIaTh MPE3CHTALINIO PE3YIHTATOB
BBITIOJIHEHUSI XUMUYECKOT0 SKCIIEPUMEHTa (J1a00paTOPHOTO OMbITa, JabOpaTOPHOI
paboOTHI 10 UCCIEOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MPOEKTA);

YMEHUSI Y4EOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIILHON U HCCIIEI0OBATENBCKON AEATEIbHOCTU IPHU PEIICHUH BO3HUKAIOIINX
npo0jeM Ha OcHOBe YyuéTa OOlMX MHTEPECOB M COIVIACOBAHMS TTO3UIIHIA
(oOcyxaeHus, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUSI COBMECTHBIX
NEeUCTBUH, ONpEeIeSICHUEe KPUTEPUEB MO OIIEHKE KaueCTBa BHIMOJHEHHOW pabOThI U
Apyrue).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIe IeliCTBHS:

YMEHHUE CaMOCTOSATEIIBHO ONPEACNATh LENH JEATeIIbHOCTH, IJIAHUPOBATb,
OCYILECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMUMOCTH KOPPEKTHPOBATH CBOIO
NesATeIbHOCTh, BEIOUpaTh Haubosiee 3PPeKTUBHBIE CIOCOOBI pelIeHUs] YYEOHbIX U
MO3HABATENbHBIX 33Ja4, CAMOCTOSITEBHO COCTaBJISITh WJIHM KOPPEKTUPOBATh
MPEJIOKEHHBIM  aJITOPUTM  JICMCTBUMA TIPU  BBIITOJIHEHWM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX - BEHIECTBAX M PEAKIHUSX,
OLICHMBATh COOTBETCTBHUE MOJYYEHHOTO pe3ysbTaTa 3asBJICHHOM LEeNu, YMEHHE
WCIIOJI30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MIPe1JIaraéMble B YCJIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIbTATBI

B cocrtaBe mpeaMeTHBIX pe3yJIbTATOB 110 OCBOEHHUIO O00S3aTEIHHOTO
COJIep>KaHMs, YCTAHOBJIICHHOTO JaHHOM (enepaibHOl pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIC OOYYAIOIIMMUCA HAy4HbIC 3HAHUS, YMEHHUS U CHOCOOBI
neucTBul, cnenuuyeckue g NpeaIMeTHOW o0mactTu  «XUMHUS», BUJIBI
JNEATeIbHOCTH 10  TOJYYEHHIO HOBOIO  3HAHUA, €ro HUHTEpHpeTaluu,



npeo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.
K xoH1y o0yuyeHusi B 8 kij1acce rnpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacCKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHX TMOHSATHUNA: aTOM, MOJIEKYJa,
XUMUYECKUN HJIEMEHT, MPOCTOE BEIECTBO, CJIOXKHOE BEHIECTBO, CMECH
(omHOpOAHAs U HEOAHOPOIHAS), BAJICHTHOCTh, OTHOCUTENbHASI aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBasi JA0JIs XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHUCIIOTa, OCHOBAHME, COJb, AJIEKTPOOTPUIIATEIILHOCTh, CTEMEHb
OKHUCJICHUS, XUMHUYECKass pPEaKius, KiIacCHU(UKAIUs PpEeaKIuil: peaKiuu
COCTMHEHMUSI, PEAKITUHU PA3JIOKCHUS, PEaKIIUU 3aMEIIEeHHU s, peaKIni 0OMeHa,
AK30- M JHAOTEPMHUYECKUE PEAKIMH, TETUIOBOM 3(D(EKT peakuuu, sapo
aToMma, JJICKTPOHHBIM CJIOW aroMa, aTOMHas OpOUTal b, paJuyC aTroMma,
XUMUYECKasi CBSI3b, MOJISIPHAS W HEMOJspHAs KOBAJICHTHasl CBA3b, MOHHAs
CBSI3b, HOH, KaTHWOH, aHHWOH, pacTBOp, MaccoBas [OJs BEIIECTBA
(TporeHTHAasE KOHIIEHTpAIlKs) B PacTBOPE;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX MOHITUH U
NPUMEHSTH 3TU NOHATHUSA IPY ONMCAHUY BEUIECTB U UX MPEBPAILLICHUII;
HCTIOJB30BaTh XUMUYECKYIO CUMBOJIMKY JIJI COCTaBJICHUS (POPMYJI BEIIECTB
Y YPaBHEHUM XUMHYECKUX PEAKIIUIL;

OTIPENICNIATh BaJEHTHOCTh aTOMOB DJICMEHTOB B OWHAPHBIX COCIMHEHUSX,
CTEIICHh  OKHCJEHHS  DJIEMEHTOB B  OWHApPHBIX  COCIMHCHUSX,
MIPUHA/JIC)KHOCTh BEIIECTB K OMNPEACIIEHHOMY KJIAacCy COEAWHEHUM MO
dbopmynaMm, BHUJ XHMHYECKOH CBsI3M (KOBAJICHTHasT M HWOHHAs) B
HEOPraHUYECKUX COCIMHEHUSX;

packpbiBaTh cMbIci [lepuoguueckoro 3akoHna /1. W. Menneneena:

JEMOHCTPUPOBATh TMOHUMAHUE NEPUOJUYECKONM 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX BJIEMEHTOB OT MX MOJokeHus: B Ilepumonnueckoil cucrteme,
3aKOHOB COXPaHEHUS MAacChl BEUIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aK0OHa ABOTapo;

ONHUCHIBATh W XapaKTepu3oBaTh TaOmnyHyro ¢opmy [lepuoanueckoit
CUCTEMbl XMMHUYECKHMX JJEMEHTOB: pa3jinyaTh TMOHATHUS «TJaBHas
noarpynmna (A-rpynna)» u «mnobounas noarpymnmna (b-rpynmna)», manbie u
OOJbIINE TEpPUO/bl, COOTHOCHTH OOO3HAUYEHMs, KOTOPbIE HMEIOTCS B
tabiauie «llepmonmueckas cuctemMa xXumudeckux osiaemeHnToB [l H.
MeHnpneneeBay C YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sijipa, 0011Iee YUCII0 ANEKTPOHOB U



pacmpenesnieHrue uX 1Mo AIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUYCCKUE 3JIEMEHTHI, HEOPTAaHUYECKHE BEIIECTBA,
XUMHUYECKHUE peakiuu (10 YUCIy M COCTaBy Yy4YacCTBYIOIIUX B PEaKIUU
BEILIECTB, 0 TETIOBOMY A (PeKTy);

XApaKTCPHU30BaATh (OHI/ICLIBaTI)) 06HII/IC XUMHYECKHE CBOMCTBA BCIICCTB
Pa3JINYHbIX KJIACCOB, IIOATBCPKIAAA OIIMCAHUC IIPUMCPAMHU MOJCKYIISIPHBIX
ypaBHeHHﬁ COOTBCTCTBYOIINX XUMHUUYCCKHUX peaKHHﬁ;

ITPOTrHO3HUPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMOCTHU OT UX KAaYCCTBCHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMHUYCCKHX HpGBpaHICHI/Iﬁ B
Pa3JINYHbIX YCIOBUAX]

BBIYUCIISITh OTHOCUTENBHYIO  MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl

BEILIECTB, MAaCCOBYIO JIOJIIO XUMHUYECKOTO 3JIEMEHTA M0 (opMyIie

* OEIMHEHMs, MACCOBYIO JOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
0 YPaBHEHHUIO XUMUYECKON pEeaKIuu;

MIPUMEHSATH OCHOBHBIE OTIEPAIIMN MBICIIUTEIILHON MEATeILHOCTH - aHAIN3 U
CHUHTE3, CpaBHEHUE, O0O0OOIlEHHE, CHUCTEeMaTU3aIMI0, KiIacCU(UKaIINIO,
BBISIBIICHUE TPUYMHHO-CJICACTBEHHBIX CBS3CH - I M3YYCHHUS CBOMCTB
BEIIECTB U XUMUYECKUX PEaKIIUN, €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS
- HaOmIo/IeHne, U3MEPEeHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (peasibHbIN U
MBICJICHHBIN);

CJIeI0BaTh IIpaBuiIaM MOJb30BAHMS XUMUYECKON MOCYA0U U 1a00paTOPHBIM
o0opyqoBaHMEM, a TakXke TMpaBWwiaM oOOpalleHHs C BElIeCTBaMU B
COOTBETCTBMM C HWHCTPYKIIUSIMH TIO BBITIOJIHEHUIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO MOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB
(BoOpoa M KHUCIIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OMpENEIEHHON
MacCOBOM J10JIeil pacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH U TMPOBOJUTH
XUMHUYECKUE HKCIIEPUMEHTHI MO PAClHO3HABAHHMIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MOMOILbIO MHAUKATOPOB (JIakMyc, (heHONPTaNerH, METUIIOPAHK U

TIpyTHE).

K xoniy o0yuyenus B 9 kjacce npeaIMeTHbIE pe3ybTaThl HA 6a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKpbhIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TOHSATHUH: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTUOH, aHWOH, NPOCTOE BEIIECTBO,
CJI0KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIICHB
OKHUCJICHUS, XUMHYECKasl PEaKIusi, XUMHUECKasi CBsA3b, TEIUIOBOM 3(PdeKT
PEaKIMH, MOJIb, MOJISIPHBINA 00BEM, PACTBOP, ITEKTPOIUTHI, HEAJIEKTPOJIHTHI,



AJICKTPOJMTHUYECKAsT  JUCCOIMAIls,  peaKklMd  HOHHOrO0  OOMeEHa,
KaTaim3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBIC
peaKkIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, OKHCIUTEIb,
BOCCTAHOBUTEIb,  OKHUCJIEHHE U  BOCCTAHOBJICHHE,  aJUIOTPOIUS,
aM(OTEepHOCTb, XAMHAYECKast CBS3b (koBaJIeHTHaH, VOHHAs,
MeTaJTn4YecKas ), KpucTauInuecKas peneéTka, Koppos3usi METaIoB, CIIABHI,
CKOPOCTh XMUMHYECKOW pPEaKIUH, MPEACTbHO JIOMYyCTUMAasl KOHIICHTpAIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH W
MIPUMEHSThH ATU OHATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUII;
UCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIUKY JIJISl COCTaBIIEHUS (hOPMYJI BEIIECTB
U YPAaBHEHHUI XUMUYECKHUX PEaKIUi;

ONPENEIISTh BAJICHTHOCTh U CTETIEHb OKUCICHUS XUMUUYECKUX SJIEMEHTOB B
COCMHEHUSX PaA3JIMYHOTO COCTaBa, NPUHAUICKHOCTh BEIIECTB K
onpenen€éHHOMY KJIAcCy COEIMHEHHHA 1Mo (opmyaaM, BUJ XHUMHUYECKOU
CBs3U (KOBAJIGHTHAs, WOHHAs, METa/NIMYecKas) B HEOPraHHMYECKUX
COCIMHEHUSIX, 3apsAJ]l MOHA M0 XMUMHUYECKOW QopMyiie, XxapakTep cpeabl B
BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX COCIUHEHUM, TUI KPUCTAJUIMYECKON
PEETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbici Ilepuogmueckoro 3akona J[. WM. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OINUCHIBATH U XapaKTepU30BaATh
tabnuunyto ¢opmy Ilepuoauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB:
paznuyaTh TOHATHS «rjaBHas mnoarpynna (A-rpynma)» u «mobodHas
noarpymnmna (b-rpynna)», wmanble W OoybIIM€ TEPUOIBI, COOTHOCHTH
0003HaueHNUs, KOTOPbIE UMEIOTCS B TIEPUOINYECKON TabIUIIE, C YNCTOBBIMH
XapaKTEPUCTUKAMU CTPOCHUS aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB W 3apsl sapa, OOIIee YHCIO DJEKTPOHOB U
pacmpenesnieHue HMX 10 JJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB AJIEMEHTOB M UX COEJUHEHHI B
npeaenax MajiblX MEPUOJOB U TJABHBIX MOATPYIIT C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XMUMHUYECKHE DJIEMEHTBI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy U COCTaBY YYACTBYIOIIUX B PEaKIUU
BEIIIECTB, MO TEIIOBOMY A(h(DEKTy, M0 M3MEHEHHUIO CTETICHEW OKUCIICHHSI
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMME W CHENU(PUISCKHE XUMHYECKHE
CBOMCTBAa TMPOCTHIX U CIIOKHBIX BEILECTB, IMOJATBEPXKIAsd OMNUCAHUE



IpUMEPAMH  MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHI COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIIUN;

COCTABJISITh ~ YPaBHEHUS  JJIEKTPOJIMTHUYECKOW JUCCOLMALMM  KHUCIIOT,
LIEJI0YEU U COJIEU, ITOJHBIE U COKPAIIEHHBIC YPABHEHUS PEAKLINNA HOHHOTO
oOMEHa, YypaBHEHMS pEaKUuid, MOATBEPKIAOIIMNX CYIIECTBOBAHHE

FeHETUYCCKOM CBS3U MCKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB,

PAaCKpBIBATh CYHIHOCTb  OKHUCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ

IMOCPCaACTBOM COCTABJICHHUA 3JICKTPOHHOT'O OajlaHca dTux pCaKHHfI;

IIPOTrHO3UPOBATh CBOMCTBA BCUICCTB B 3aBUCHUMOCTH OT HX CTPOCHMUA,
BO3MOXHOCTHU IIPOTCKAHUS XHMMHYCCKHX HpCBpaH_[eHI/Iﬁ B Pa3IMYHBIX

YCIOBUSIX;

BBIYHUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJI0 XHMHUYECKOIO 7JJ€MEHTa MO (opMyJsle COEAUHEHHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHUYECKON pEeaKIUH;

coOJI0/1aTh MpaBUiia MOJIb30BAHUS XUMHUECKOU MOCYA0M U 1a00paTOpHBIM
o0opyJoBaHMEM, a TaKXe TMpaBWia OOpallleHUs C BEIIECTBAMH B
COOTBETCTBHUM C MHCTPYKIHUSMH TIO BBINOJHEHUIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB IO MOJYYEHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yrJIEeKUCIIOTo ra3a);

IPOBOJAUTD PEaKLUH, OATBEPKAAIOUINE KAUeCTBEHHBII COCTaB pa3INiHbIX
BEIIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOpUI-, OpoMHUA-, HOIWI-,
kapOonat-, ¢ocdar-, cunukar-, cyiabdar-, THIPOKCUA-HOHBI, KaTHOHBI
aMMOHHS ¥ HWOHBI HM3yYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIHWE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

IIPUMEHSITh OCHOBHBIC OTICPAIlUH MBICIIUTEIILHOM ACATEILHOCTH - aHAIN3 U
CHHTE3, CpaBHEHHE, OO0OOOIICHHEe, CHCTEeMaTH3aIlMi0,  BBISBICHUC
MIPUYMHHO-CJICACTBEHHBIX CBS3CH - IS WM3Y4YEHHUS CBOWCTB BEIIECTB M
XUMUYCCKUX PEaKIUi, eCTeCTBCHHO-HAyYHbIE METOABI IO3HAHUS -
HAOJIFO/ICHUE, M3MEPECHHE, MOJCIMPOBAHUE, IKCIICPUMEHT (peaabHBIN H
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoJsinuecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u KonTposibHbIe IIpakTuyeckue JJieKTpOHHBIE (HU(POBBIE)
n/n TeM MPOrpaMMbl Beero padoTbI padoThbI o0pa3oBaTe/ibHbIE PecypChl
Pasznea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMHS — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 Bu6mmoreka LIOK
’ MPAKTUYECKOU IEeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemectBa u xumMuueckue 15 1 Bu6miorexa [OK
peaKknuu https://m.edso00.ru/7f41837c
Wroro mo pazneny 20
Pasjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellIeCTB
51 Boznyx. Kucnopoa. [lonsitue 06 6 Bubmmoreka LIOK
' OKCHJaxX https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsitue o kucnorax u g 1 Bu6mumorexa [{OK
' COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 Bu6mnoreka [IOK
' OCHOBaHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 1 1 1 Bu6mmorexa [{OK
' HEOPraHUYECKUX COCIMHEHUN https://m.edso00.ru/7f41837c
Hroro no pa3zneny 30

Paspnea 3. Ilepnonnueckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XI/IMI/I‘leCKaH CBA3b. OKI/[C.III/ITeJII)HO-BOCCTaHOBI/ITeJIbele pealcum[



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

[Tepuonnueckuii 3aKOH U

31 [leproauueckast cucrema ; bub6nuoreka [IOK
' XUMHUYECKUX dieMeHToB /[, U. https://m.edsoo0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMuyeckas CBI3b. Bt LOK
noInoTEKa
3.2 OKHOIHTENEHO 8 https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIIHHBIC PEAKIIHH
bubmuorexa [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmiorexa HOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

Kosau4vecTBo 4yacoB DJIeKTPOHHbIE
(uudpossbie)
HaumeHoBaHue pa3ieioB U TeM
Ne ni/m Kontpoabneie | IlpakTnueckne | 00pasoBaTeibHbIe
NMPOrpaMmblI Bcero
padoThI padoTbI pecypcbl
Pa3zges 1. BeniecTBO 1 XUMH4YeCKHE peaKIu
[ToBTOpeHwue u yrnyOnaeHne 3HaHUH OCHOBHBIX| Bu6muorexa [JOK
1.1 5 1
pazzienoB Kypca 8§ kjiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 Butimoreka [IOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHALTHSI. 3 1 1 Bu6miorexa [OK
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znen 2. HemeTasuibl ¥ MX cOeTMHEHMSI
21 OO01mas XxapakTepUCTHKA XUMUYECKUX 4 L Bu6muorexa [JOK
' snemeHToB VIIA-rpymnmsl. ['agorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
N bu6mmorexa [IOK
2.2 anemeHToB VIA-rpynmel. Cepa u e€
pyn p 6 https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mas XxapakTepuCcTUKa XUMHIECKIX
bu6mmorexa [IOK
2.3 sneMeHToB VA-rpymmbl. A30T, hochop U ux 7
124 docgop 1 https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 aneMeHToB [V A-rpynnsl. Yriepon u 8 1 2 bubmorexa [IOK
B https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

. bu6mmoreka [IOK
3.1 O6mme cBOHCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 16 https://m.eds00.ru/7f41a636
Htoro mo pazneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa 1 maTepuanbl B KU3HU YEI0BEKA 3 Erommozexa [IOK
' https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PezepBHOE Bpems 3 Brommozexa [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
Koaun4vecTBo yacoB DJIeKTPOHHbIE
uudposbie
Jrj;-)n Tema ypoxka B Kontpoabupie | IIpaktnueckue | 00pasoBaTesbHbIe
cero padoThI padoThI pecypcesl
1 [Tpeamer xumun. Poiab XUMHUH B )KU3HU 1 Bubmuoreka LIOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METO/IAX TIO3HAHUS B XUMUH 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuia paboTs
3 B JIA0OPATOPUU U MPUEMBI OOpALIICHUS C 1 bubmorexa LOK
https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 YucTele BemecTBa UI/I cmecu. CriocoObl 1 Bu6miorexa 1OK
pa3aeiacHus CMECcen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue
S) cMmeceil (Ha mpuMepe OYMCTKH MOBapEHHON 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nuorexa [IOK
6 ATOMEI H MOTIEKYJTb1 1 https://m.edsoo.ru/ff0d2a6c
; XUMHYECKHUE 3IIEMEHTHI. 3HAKH (CUMBOJIbI) 1 Bu6nunoreka LIOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie u c0XXHBIE BEleCTBa 1 Bubmorexa LOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubmorexa LIOK
YIApHOC https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB. 1 but6mmoreka [IOK



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
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https://m.edsoo.ru/ff0d2d50

Xumuueckast popmyna. BaleHTHOCTh aTOMOB
XUMUYECKHX IJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCUTEbHAA aTOMHAs Macca.

but6mmoreka [IOK

1 OTHOcHTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 105151 XMMHUYECKOTO 2JIEMEHTA B Bubanoreka LIOK
COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 KommuecTto Bemectsa. Mois. MossipHas Bu6mmorexa LIOK
Mmacca https://m.edso0.ru/ff0d5230
14 Ddusznyeckre U XUMAYECKUE SBICHMS. bubmnoreka IIOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 HpI/I3Haf<I/I Y YCJIOBUS TPOTEKAHUS XUMHUUECKUX Bu6morexa LIOK
peaknmnu https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MAacChl BEILIECTB. Bubmuoreka LIOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Boruncnenus KonmdecTBa, Macchl BEILIECTBA 110 Bu6imorexa [LIOK
YpPaBHEHUSIM XUMHUYECKHX PEaKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMrudeckux peakiui
18 (coenMHEHUs, Pa3I0KEHUS], 3aMELICHUS bubmorexa [JOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obMmeHa)
M. B. JlomonOCOB — Y4EHBIN- .
bubnnoreka IIOK
. 0606
19 DHIMIITOTIEAHCT . obtierHe 1 https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
%0 KonTtponbhas padora Nel no reme «BemectBa Bubimoreka LIOK
U XUMUYECKUE PEAKLIU) https://m.edso00.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa. . LOK
K _ ] noImoTeKa
21 HCIIOPOJA — DJIEMEHT U MPOCTOE BEIIECTBO https://m.edsoo.ru/ff0d448e
O30H
22 duznyecKkre 1 XMMUYECKHue CBOMCTBA bubmuoreka [{OK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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KHCTIOpo/ia (peakiuy OKUCIICHUS, TOPCHHUE).
TTonsaTue 00 oxcugax

https://m.edsoo.ru/ff0d4614

Crioco0bl MosTy4eHus: KUCI0POoa B

but6mmoreka [IOK

23 1a00paToOpUU U MPOMBIIUIEHHOCTH. https://m.edsoo.ru/f0d497a
[TpumeneHue kuciaopoa
TemnoBoit 3 PeKT XUMUIECKON peaKIlui,
24 HOHSITHE O TEPMOXUMHYECKOM YpaBHEHUU bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUIECKUX PEAKIIHIX
bubmuorexa [JOK
25 TonnuBo (HEPTH, yrojp U MeTaH). 3arpsA3HEHNE https://m.edsoo.ru/ffod4cda
BO3/yXa, CIIOCOOBI €T0 MPEJOTBPALICHHS
[IpakTrueckast padora Ne 3 o Teme
26 «[lonmydyenne u coOupanue Kuciaopoaa bubmmorexa LIOK
N ’ https://m.edsoo.ru/ff0d4ae?
U3yYEHHE €T0 CBOHCTBY
b7 Bonoposi — 31€MeHT U POCTOE BEILIECTBO. Bu6imorexa [LIOK
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
bg Ou3nyecKkue U XUMHUIECKHE CBONCTBA Bu6imorexa [LIOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCHOTAX U COTAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 bu6nuorexa [IOK
Crioco0bI mosTydyeHunst BOZOPOAa B 1abopaTopui https://m.edsoo.ru/ff0d4dd0
[TpaxTiueckas padota Ne 4 o reme
31 «[lonmydenne u coOupanue BoI0poaa bubmorexa IIOK
- ’ https://m.edsoo.ru/ff0d4f42
U3yYEHHE €T0 CBOHCTBY
N . bubnuotexa [JOK
32 MonsipHblii 00bEM ra3oB. 3aK0OH ABOTaapO hitps://m.edsoo.ru/ff0d542e
33 Brrunciienus 00bEMa, KOJIMUECTBa BEIleCTBA bubnunoreka LIOK



https://m.edsoo.ru/ff0d4614
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rasa 1o ero U3BECTHOMY KOJIMYECTBY BEIIECTBA
Wi 00bEMY

https://m.edsoo.ru/ff0d55a0

Boruncnenus 005EMOB ra30B M0 ypaBHEHUIO

but6mmoreka [IOK

34 peaxkuuu Hevl OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIEHUH I'a30B
35 Ou3nyecKkue 1 XUMUUECKHE CBONCTBA BOJIBI bubmorexa LIOK
g https://m.edsoo.ru/ff0d587a
. bubmuorexa [JOK
Nl
36 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOpPAX https://m.edsoo.ru/ffod59e2
Bopna xak pactBoputens. HacbleHHnbie u
37 HEHaCBILIEHHbIE pacTBOPbI. MaccoBas 101 bubmaorexa LIOK
= p pbL a https://m.edsoo.ru/ff0d5b40
BELIECTBA B pacTBOpE
[IpakTuueckast padora Ne 5 mo Teme
38 «IIpuroroiieHne pacTBOPOB C ONpeNEIEHHON bubmaorexa LIOK
p N . p p pea https://m.edsoo.ru/ff0d5eba
MaccOBOH J0J1€i pacCTBOPEHHOTO BEILIECTBAY
39 Konrtponbnas padora Ne2 o teme «Kucnopo. Bubmoreka [{OK
Bonopon. Boxa» https://m.edso0.ru/ff0d6342
10 Oxkcupsl: cocTaB, KiaccupuKaus, Bu6imorexa [LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHne n XuMU4YECKHE CBOMCTBA 6 OK
bubnuoreka L1
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX https://m.edsoo.ru/f0d664e
OKCHJIOB
12 OcHoBaHusI: cOCTaB, Ki1accuduxarms, Bu6morexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [lonydyeHne n XUMHYECKUE CBOKCTBA Bu6morekxa LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocras, kiaccudukanms, Bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubnunoreka LIOK

45 [Tomy4yeHue u XMMHUYECKHE CBOMCTBA KHCIIOT hitps://m.edsoo.ru/ffodfee?
16 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI BuGmorexa LIOK
MOJIy4eHUs, XMMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[IpakTuyeckas padora Ne 6. Pemenue
47 OKCIICPUMECHTAJIBHBIX 3a1a4 I10 TEME Buonuorekxa HOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHMI»
['eHeTnueckas cBsI3b MEXIY Ki1acCaMH Bbuoauoreka ]_[OK
48 . :
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
. bubnuoreka [{OK
49 O06o001IeHre U CUCTEMAaTU3allUs 3HAHUM https://m.eds00.ru/00ad9ch2
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubmmotexa HOK
KJIACChl HEOPTaHUYECKUX COCTMHEHU" https://m.edsoo.ru/00ad9e la
[TepBbie MOMBITKY KJIacCUpUKAITTT 5
bubmunorexa IJOK
XAMHYECKHX 3J1eMeHTOB. [loHsATHE O Tpymmax
o1 Py https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
bu6anoreka LIOK
crucTemMa XuMudeckux anemeHToB 1. U.
52 A https://m.edsoo.ru/00ada52c
Meneneena
53 [lepuoipl, TPpyNIIBI, TOATPYIIIBI bubmnorexa [IOK
PHOJIBL TPY » IOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. Bu6nmorexa [{OK
N3oTomnsl https://m.edsoo.ru/00ada342
CTpoeHue IEeKTPOHHBIX 000I0YEK aTOMOB
55 anemeHToB lleproanueckoit cucremsr /1. 1. Bubmiorexa [IOK

Meunpeneena

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHUYCCKOI'0 3JICMCHTA I10

56 ero noJioxkeHuro B [lepunoanueckoit cucreme /| bubmorexa IJOK
’ https://m.edsoo.ru/00ada824
H. Meunnenecena
57 3nauenue [lepuoanueckoro 3akoHa st bubnuoreka [JOK
pasBuTHs HayKH U ipakTuku. J[. 1. Mennenees https://m.edsoo.ru/00ada96e
— y4€HBIi, Me1aror U rpaKJaHuH
58 DIIEKTPOOTPHULIATEITLHOCTh aTOMOB Bubmmoreka LIOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HouHas xuMudeckas CBsI3b bubnnorexa LJOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast moyisipHasi XUMUYECKasi CBSI3b bubmaorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHasi XUMUYECKast CBSI3b Bubmnorexa HOK
https://m.edsoo.ru/00adaab9
bu6nunorexa LIOK
62 CreneHb oKkHCIICHAS https://m.edsoo.ru/00adae28
63 OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMU bubmorexa [JOK
https://m.edso0.ru/00adb076
64 OKHUCINUTENIN U BOCCTAHOBUTEIN Bubmnorexa HOK
https://m.edsoo.ru/00adb076
65 KonTtponpHas padora Ne4 o teme «CtpoeHue but6mmorexa [IOK
aToMa. XUMHYECKas CBA3L) https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O0001IeHNE U Bubmmoreka LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001IeHNE H Bubmmoreka LIOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
68 PesepBHEIit ypok. O600IICHNE U bu6mmoreka [JOK
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CUCTeEMAaTHU3alus 3HaAaHUN

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

Koau4vecTBo yacoB JJIeKTPOHHBIE
uugposbie
Nen/m | Tema ypoka B KonTpoabubie | IlpakTuueckue o0pa3oBarejbHbIE
cero
padoThI padoThl pecypcbl
Ilepuonnueckuii 3akoH. [lepuoauueckas 5 o
bubmumorexa IIOK
1 cHUcTeMa XMMHUYeCKux annemMeHToB /1. 1. 1
A https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XHMHYECKHUX 3JICMEHTOB IEPBBIX TPEX 1 Bubmorexa LIOK
p p https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 Bu6numorexa [{OK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHUYECKOH CBA3U U TUIIBI 1 Bu6nmorexa [TOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme
5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanus XuMHUECKUX peakIuii Mo 1 Bubmiorexa LIOK
Pa3IMYHBIM NPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMUYECKOMN peaKIuu.
7 IIoHsaTHE 0 TOMOT€HHBIX M I€T€POTCHHBIX 1 Bubmuorexa [IOK
P https://m.edsoo.ru/00adbe9a
peakumsx
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.
8 @akTOpHl, BIUSIOLUINE HA CKOPOCTh 1 bubmuorexa [IOK
XUMHYECKOH PEaKIMH U MOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHUS
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9 bubnuorexa LIOK
OKHUCINTEIHLHO-BOCCTAHOBUTEIIHHBIE pCakuuun https://m_edsoolru/OOadcade
10 Teopust 3IEKTPOIIUTUYECKON JTUCCOLHAITIH. Bu6morekxa LIOK
CunbHbIe U clladble AIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 HouHble ypaBHEHUS PeaKIIUi bubanorexa LIOK
My peakit https://m.edsoo.ru/00add448
XUMHUYECKHE CBOIICTBA KHUCJIOT U OCHOBAHUH B
12 CBETE IIPEACTABIEHUN 00 DIIEKTPOIUTUUECKON Bubmnorexa HOK
ped p https://m.edsoo.ru/00add5d8
JIUCCOLIUAINU
XHUMHYECKHE CBOMCTBA COJIEH B CBETE 5 oK
N o bubmuoreka 1]
13 MIPEACTABICHHUI 00 AJIEKTPOIUTHIECKOM https://m.edsoo.ru/00add8h?
UCCOLIMAINU
14 [MousTHE O TUAPOIU3E COJIEH bubnnorexa [JOK
p https://m.edsoo.ru/00add9d4
. bu6nmorexa LIOK
15 O00011eHNe U CUCTEMAaTU3AINS 3HAHUH https://m.edsoo.ru/00addd12
16 [Ipaktrueckas padota Ne 1. «Pemenue Bu6morexa LIOK
OKCIICPUMCHTAJIbHBIX 3aJ1a1» https://m.edsoo.ru/00addbfa
KontponsHass pabora Ne2 mo  Teme
17 «IIIEKTPOIUTHYECKAS HccoHaIus Bubmiorexa LIOK
p a THHATTHAL. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO0masa XapaKTEpHUCTUKA I'aJIOTCHOB. Bubnuoteka ]_[OK
18 . .
XHMMHYECKHE CBOWCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KHUCIIOTa,
19 XUMHUYECKHE CBOICTBA, IIOJIVUECHNE Bubmorexa HOK
’ ¥ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [IpakTuueckas padora Ne 2 o Teme Bu6nmorexa [{OK

((HOJ'IyLICHI/IC COJISTHOM KHCJIOTBI, U3YUYCHUC

https://m.edso0.ru/00ade348
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€€ CBOICTB»

Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX

. but6mmoreka [IOK
€aKIIMii, €Clii OJIMH U3 PEearcHTOB JIaH B
21 peaxtt A P A https://m.edsoo.ru/00ade488
M30BITKE
99 OO6mas xapakrepucTuka 31eMeHToB VIA- Bu6muorexa IJOK
PYIIIBI https://m.edsoo.ru/00ade64a
ATTOTpONTHBIC MOIU(DUKAIIMH CEPHI.
23 HaxoxieHue cepbl v €€ COeTMHCHHI B bubmnorexa [IOK
a p fl https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOICTBA cephl
24 CepoBogopo1, cTpocHHE, PU3HUECKUE U Bubmmoreka LIOK
XWMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
bubnuoreka [{OK
25 OKcubl cepsbl. Cevaaﬂ KHCII0Ta, PU3HYECKUE https://m.edsoo.ru/00adea2s
U XUMUYECKUE CBOWCTBA, IPUMEHEHUE
XHUMHYECKUE PEAKIINH, JIEKAIUE B OCHOBE
26 MIPOMBIIIUIEHHOTO CITOC00a MOTy4YeHUs CEPHOU bubnuoreka [{OK
KHMCJIOTBl. XMMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIlle cpebl COEAMHEHUSIMU CEPBI
97 Boluncienrie MacCcoBOM J10JIM BBIXOAA Bubmiorexa LIOK
IIPOAYKTa peaKnn https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuka 3J1eMeHToB VA- . oK
bubnuoreka L1
rpymmel. A30T, pacpoCcTpaHeHUE B IPHUPOJIE,
28 pyH pactipoctp B pHpo https://m.edsoo.ru/00adeeab
bu3HYeCKre U XUMHUYECKUE CBOMCTBA
29 AMMHUak, ero pu3nuecKue 1 XuMHYECKUe Bu6nunoreka LIOK
CBOMCTBA, IOJIy4Y€HUE U IPUMEHEHUE https://m.edso0.ru/00adf004
30 [IpakTuueckas padota Ne 3 o Teme Bubmmoreka LIOK

«HonyquHe aMMHaKa, U3y4CHHUEC €ro

https://m.edsoo.ru/00adf180



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

CBOUCTB»

A3OTHas KUCIOTa, e€ pusnueckue u

but6mmoreka [IOK

31 XUMUYECKHUE CBOWCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH aMMOHHUS
B KQ4€CTBE MUHEPAJIbHBIX YI0OpPEHUMH. bubnuotexa [JOK
32 . .
XHUMHYECKOE 3arpsA3HEHHE OKPYKAOIIEH https://m.edso0.ru/00adf518
Cpelbl COeTMHEHUSAMHU a30Ta
®dochop. Okcun hocdopa (V) u pochopras
33 KHCIIOTA, GU3NIECKHE U XUMHUECKHUE bubnmorexa LHOK
o https://m.edso0.ru/00adf68a
CBOIICTBa, MOJIy4YEeHUE
Hcnons3oBanue GochaToB B KauecTBE
34 MUHEpAIbHBIX yI0OpEeHM. 3arpsa3HeHne bubnnorexa LIOK
P . yA00P - arp https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
VYraepon, pacipocTpaHeHUE B IPUPO/IE, Bu6amnoreka LIOK
35 . .
bu3HYecKre U XMMHUYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcupipl yraepoaa, ux Gpusndeckue u
36 XUMHUYECKHE CBOMCTBA. DKOIOTUYECKUE Bu6mnoreka LIOK
po0JIeMbl, CBSI3aHHBIE C OKCHUJIOM YIJepoaa https://m.edsoo.ru/00adfebe
(Iv)
37 VYronbHas KucnoTa u €€ conu bubnorexa LIOK
https://m.edsoo.ru/00ae006¢c
[TpaxTiueckas padota Ne 4 o reme
38 "TTorydyeHune yriekucioro raza bubmaorexa LIOK
yi yr ) https://m.edsoo.ru/00ae027e
KauectBenHast peakuus Ha KapOoHaT-HOH"
39 [TepBoHaYaTEHBIC TOHATHS 00 OPTaHUISCKUX bubmnorexa [IOK
p p https://m.edsoo.ru/00ae054e
BEIIECTBAX KaK O COCMMHEHHSX YTIIepoia
40 KpeMmuuii u ero coennnenus bubmuoteka [IOK



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

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

[Ipaktnueckass pabora Ne 5. Pemenue

bubnunorexa LIOK

DKCIEPUMEHTANLHLIX  3aJa4 1O  TEME
4l p . A https://m.edsoo.ru/00ae0bf2
«Baxkneiinne HeMeTamibl 1 UX COEIUHEHUSD)
42 KOHTpOJILHaSI paGOTa N93 110 TEMC BI/I6HI/IOTeKa HOK
«Baxuenme HeMETaAJUIBI U UX COEIUHCHUS https://m.edsoo.ru/00ae0el18
OO0m1as XxapakTepucTUKa XUMHUYECKUX
43 3JIEMEHTOB — METAJUIOB. MeTaimnyeckas bu6nmoreka LIOK
CBS3b U METAJUINYECKAs KPUCTAIINYECKAs https://m.edso0.ru/00ae103e
pemérka. @U3nUECKre CBOMCTBA METAIJIOB
XUMHYECKHE CBOMCTBA METALJIIOB. 5
N N bubmunorexa IIOK
DIIEKTPOXUMUUECKUI PSLI HAIPSHKEHUI
a4 p P p https://m.edsoo.ru/00ae1156
METAJIOB
OO6mue cnocoObl MOTYYEHUS METALIOB.
45 CruiaBbl. Berauciienus mo ypaBHEHUSM Bu6nunoreka LIOK
XUMHYECKHUX PEAKIUi, €CIIU OAUH U3 https://m.edsoo.ru/00ae1156
PEareHToB COAEPKUT TPUMECH
46 ITonsiTHEe 0 KOPPO3UU METAIIOB Bubmiorexa LIOK
pp https://m.edsoo.ru/00ae1278
bubnunorexa LIOK
ai Ilenonbie MeTaIb! https://m.edsoo.ru/00ael14b2
48 OKcHIBI U TUAPOKCUIBI HATPUS U KAl Bubmorexa HOK
a p A p https://m.edsoo.ru/00ael14b2
49 IllenouHO3eMeTbHBIC METAILIBI - KATBITUI U Bu6anoreka LIOK
Mar"ui https://m.edsoo.ru/00ael5e8
50 Baxneime coenMHEHNS KaJIbIUI bubmorexa LIOK

https://m.edsoo.ru/00ael5e8
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51 O00011IeHNE U CUCTEMATU3ALIMS 3HAHUN
52 JKécTkocTh BOIBI M CLIOCOOBI €€ YCTpaHEHUS Bubmiorexa LIOK
a yerp https://m.edsoo.ru/00ae1886
but6mmoreka [IOK
53 Hpe_l_KTquCKaﬂ pabora Ne 6 o "TeMe https://m.edsoo.ru/00aelae8
"YKEcTKOCTh BOABI U METO/IBI €€ yCTpaHEeHHS"
. but6mmoreka [IOK
54 AMIOMHHNH https://m.edsoo.ru/00aelc64
. bubmuoreka [IOK
AMdoTepHBbIE CBOMCTBA OKCHIA U THIPOKCUIA|
95 orep A AP A https://m.edsoo.ru/00aelc64
bubmuoreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcuppl, rupokcuabl v conu xenesa (1) u Bubmmoreka LIOK
xenesa (I10) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIHs 3HAHUN
[IpakTuueckas padbora Ne 7. Pemenue 5 OK
bubnuoreka L1
DKCIHEPUMEHTAIBHBIX 3a/1aY 10 TEME
59 p . a https://m.edsoo.ru/00ae3de8
«Baxxnenne MeTayIbl U UX COCIUHEHUS»
Borarcnenus o ypaBHEHUSM XUMHUYECKUAX
peaknuid, eclii OJMH M3 PEarcHTOB JIaH B
60 U30BITKE MIIN COLEPKUT IPUMECH Bubmiorexa LIOK
Aep . p ' https://m.eds00.ru/00ae1750
BrrunciaeHns MaccoBOM JOIH BEIXOA
MPOJYKTa PEaKIIuu
61 O00011IeHNE U CUCTEMATU3ALHS 3HAHUN
62 KonTponbnas pabota Ne4 o reme
«Baxxnennme MeTaIbl U UX COEIUHEHUS
63 BemecTBa 1 MaTepHaibl B MOBCETHEBHOM Bu6amnoreka LIOK

JKHM3HHU 4YCJIOBCKA

https://m.edso0.ru/00ae3f50
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64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH 1 Bu6uorexa IJOK
CpCAbI https://m.edso0.ru/00ae4270
65 Ponb xumMuu B pelieHun 3KOJ0TUYECKUX 1 Bu6morexa LIOK
npobisiem https://m.edsoo.ru/00ae4270
PesepBHbIil ypok. O0001ICHNE 1 Bubmuoreka ITOK
66 CHCTEMAaTH3alusl 3HaHUH ! https://m.edsoo.ru/00ae0d0a
67 PesepBHeiit ypok. O600ICHHE U 1 Bu6imorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 Peseprublit ypok. O60011eHuE U 1 Bubnunorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ad9cb?2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. I'a6puensa O.C., OctpoymoB W.I'.,Cnanko C.A. Xumus: 8-if kinacc: 6a30BbIli YPOBCHb:
y4eOHUK 5-¢ uzmanue, nepepadorannoe AO «IIpocBemenue.
2. I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A. Xumus. 9 knacc. «[IpocBemnieHue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HNHTEPHET

bu6mmoreka IJOK
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