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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMuUU Ha YpOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHUsl COCTaBIEHA Ha
OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENIbHOW MPOrpamMmbl
OCHOBHOTO 0bmIero odpaszoBanusi, mpeacraBieHHbx B @I'OC OO0, a Takke Ha OCHOBE
dbenepanbHON pabodeil MPOrpaMMbl BOCIIUTAHUSA M ¢ YUYETOM KOHIICHIIUU TPETIOAaBaHuUs
yaeOHoro mpeamera «XuMHUs» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoin
denepaun.

[Iporpamma o xumuu Ja€T MpeAcTaBlIeHUE O LIENAX, OOLIEH cTpaTeruu o0y4YeHus,
BOCIHUTAHUA U Pa3BUTHU OOYUYaAIOIIUXCS CPEACTBAMU yUYEOHOTO MpeaMeTa, yCTaHABITUBACT
o0s13aTeNIbHOE MPEIMETHOE COJEep’KaHue, MPeayCMaTpUBAET paclpeleieHue €ro 1o
KJIacCcaM M CTPYKTYpUPOBAHUE MO pa3jiesiaM U TeMaM MPOorpaMMbl 10 XUMUU, ONPEACIIIeT
KOJIMYECTBEHHBIE U KAYECTBEHHBIC XapaKTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO
MOCJICIOBATEILHOCTh U3YYCHUSI XUMUU C YUETOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBs3€M, JIOTUKM Yy4eOHOro TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEH OO0yJaronmxcs,
oTpeieIsieT BO3MOXKHOCTH TMpeAMeTa JUIsl peain3aluu TpeOOBaHWT K pe3ylibTaraMm
OCBOECHHMSI OCHOBHOM 00pa3oBaTeIbHOM NPOrpaMMbl HAa YPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHMs, a TakKe TpeOOBaHUM K pe3yJibTaTaM OOYy4YeHUsI XMMHUHU Ha YPOBHE Iesier
U3Y4YeHHUs] TpeIMeTa W OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIHHOU JESATEIHHOCTU
00ydJaromierocs 1o OCBOCHUIO Y4eOHOTO COJIEp>KaHMUS.

3HaHWE XUMHUHM CIY>KUT OCHOBOM Il  (OPMHUPOBAHUS  MHUPOBO33PEHUS
oOyyarouierocs, €ro MpeACTaBICHU O MaTepuaibHOM €IUHCTBE MHPA, BAXKHYIO POJIb
UrpatoT QopMUpyeMble XUMHUEH MPENICTABIECHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00
ABOJIIOIMU BEIIECTB B MPUPOJIE, O MyTSIX PEHICHUS TIIOOAIBHBIX MPOOJIEM YCTOWYHUBOTO
pPa3BUTHUSL YEIIOBEUYECTBA — CBIPHEBOW, SHEPreTUUYECKOM, MHUIIEBOM M SKOJIOTHYECKOU
0€301macHOCTH, TPOOJIEM 3 IpaBOOXPAHCHHUS.

HN3yuenue xumun:

CIOCOOCTBYET peanu3aliil BO3MOXHOCTEH MJisi camMopa3BUTUSL M (OPMHUPOBAHUS
KyJIbTYPBI IUYHOCTH, €€ 001el 1 (yHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOyyJarouuxcsi,  HaBBIKOB ~ HUX  CaMOCTOSITENIbHOM  y4eOHOW  JI€ATEeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX U MCCIIEOBATEIbCKUX YMEHUN, HEOOXOIUMBIX KaK B MOBCEIHEBHOU
KU3HH, TaK U B MPO(HECCUOHATHHON JIEATEIHLHOCTH;

3HAKOMUT CO CHEIU(UKON HAYIHOTO MBIITUICHHS, 3aKIabIBAET OCHOBBI 1IEJIOCTHOTO
B3IJIiJa HA E€IWHCTBO MPUPOJLI M YENOBEKa, SBJISETCS OTBETCTBEHHBIM JTaloM B
(GbOopMHpPOBAHUU €CTECTBEHHO-HAYUYHOM I'PaMOTHOCTH 00YyYarOIIUXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAay4YHBIM
3HaHUSM, K TPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJAJl B KOJOTHYECKOE O0Opa3oBaHUeE
00yJaronmxcsi.



JlanHble HampaBieHUsS B OOyYE€HUM XUMHUH O0O0€CIEeYMBAIOTCSA CIEeUU(PUKON
CoJlep)KaHusl y4yeOHOro MpenMeTa, KOTOPHIN SBISeTCS MeJarornyecky aJanTHPOBAHHBIM
OoTpakeHHeM 0a30BOI HAyKU XMMHUU Ha OTMPEIeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumum Ha ypOBHE OCHOBHOIO 0O0IEro 0Opa30BaHUS OpPUEHTUPOBAH Ha
OCBOEHHE OOYyYaroIMMHUCS CHUCTEMbl I[EPBOHAYAJIBHBIX TMOHATUH XHMHH, OCHOB
HEOPTaHUYECKOM XUMHM M HEKOTOPBIX OTACJIBbHBIX 3HAYMMBIX IOHATUN OPraHUYECKOU
XUMHH.

CrpykTrypa conaepkaHHs MpOrpaMMbl IO XUMHUHU C(HOPMHUPOBaHA Ha OCHOBE
CHUCTEMHOTO IToAX0Aa K €€ n3ydeHuro. Coaep:kaHue CKIaabIBACTC U3 CUCTEMBI IIOHITUM O
XUMHUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHATUH O XUMHUECKOM peakuuu. O6e 3tn
CHUCTEMBI CTPYKTYPHO OPTaHU30BaHbI 110 IPUHLMITY ITOCIEA0BATEIBHOIO PA3BUTHUS 3HAHUN
Ha OCHOBE TEOPETUYECKUX IPEACTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [Iepuonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YY4EHMS O CTPOCHHMH aTOMa U XUMHUYECKOH CBSI3H;

— IPEACTABICHUHN 00 3EKTPOTUTHUECKON TUCCOIMAIIMH BEIIECTB B PACTBOPAX.

TeopeTndeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKH MOJYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS IOCJIENOBATENBHO OT OJAHOIO YPOBHS K JIPYrOMY,
BBINOJHAS  (PYHKUMHM OOBSICHEHHSs M IPOrHO3MPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOKHOCTEN PAKTUYECKOTO IIPUMEHEHUS U ITOTYYEHHUS U3y4aeMbIX BELIECTB.

OcBoeHHe MporpamMmbl M0 XUMHH CIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XAMHYECKON COCTABISIIONIEA HAYYHOW KapTUHBI MHUpPA B JIOTUKE €€ CUCTEMHOU NPUPOJIbI,
LIEHHOCTHOT'O OTHOILIECHHs K HAYYHOMY 3HAHMIO U METOZaM IO3HaHUsA B Hayke. M3ydeHune
XUMHH [IPOUCXOJUT C MPUBJICYEHUEM 3HAHUHN U3 pAaHEE N3YUYEHHBIX YUYE€OHBIX NPEAMETOB:
«Oxpyxaromuii Mup», «bromnorus. 5—7 knacce» u «dusuka. 7 Kiaacey.

[Ipy w3ydyeHHH XUMUU TPOUCXOIUT (POpPMHpPOBAHHE 3HAHUNW OCHOB XHUMHUYECKOMN
HayKM Kak o0JIacCThU COBPEMEHHOI'O €CTECTBO3HAHMs, NPAKTUYECKON EATEIbHOCTH
4eJIOBEKA U KaK OJHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIBTYpBI. 3ajadya yueOHOro rnpeaMera
COCTOMT B (OPMHUPOBAHMM CHUCTEMbl XHMHUYECKUX 3HAHUW — BaKHEWIIUX (HaKTOB,
NOHATUN, 3aKOHOB U  TEOPETHUECKUX  MOJIOKEHUH, JOCTYNMHBIX  0000IIeHUMN
MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B MPHOOIICHWH K HAYYHBIM METOJaM
MO3HAHUA TPU U3YYEHHUH BEIIECTB U XUMHUECKUX peakiui, B GOpMUPOBAHUU U PA3BUTUU
NIO3HABATEJIbHBIX YMEHUH W HX NPUMEHEHHU B Y4YeOHO-TIO3HABATEJIbHOM U yueOHO-
UCCJIEIOBATENIbCKON  JIEATEIbHOCTH, OCBOCHHMU TMpaBWi 0O€30MacHOro OOpalleHus ¢
BEILIECTBAMHU B [IOBCEHEBHOM JKU3HU.

[Tpy u3ydyeHMHM XUMHUM Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)KHOE
3HaYEHUE NPUOOpENU TaKue 1NN, KaK:



—  (GOpMHpPOBaHHE  WHTCIUICKTyaJIbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHHI0, COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY TPHUHATHIO  PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBHSIM >KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHS HAa CHCTEMAaTUYECKOEe MPUOOIEeHHE O0YyYaroluxcs K
CaMOCTOSITEJIbHOM  TO3HABAaTENIbHOM  JEATEIbHOCTH, HAy4YHBIM METOJIaM IIO3HAHMS,
bopMHPYIONTUM MOTHBAIIUIO B PA3BUTHE CIIOCOOHOCTEH K XUMHUH,

— obecrnieueHue yciaOBHiA, CIOCOOCTBYIOLIUX MPHOOPETEHUIO 00YUaIOIIMMUCS OTIBITA
pPa3HOOOpa3HONM JESATENbHOCTH, TIO3HAHUS M CAMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCATbHOE 3HAYCHHE ISl Pa3IUYHBIX BHJIOB
NEesATEeIbHOCTH;

— (hopmupoBanue o011 HYHKIIMOHATHLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM YHCJIC YMEHUU OOBSICHATH U OIICHUBATH SIBJICHUSI OKPYXKAIOMIETO MHpPA, MUCIOJIb3YS
3HaHUS M OIBIT, MOJYYEHHBbIE MPU HU3YYEHUU XHUMHH, MPUMEHATh WX MPU PEIICHUH
po0sieM B TOBCEAHEBHOM KU3HU U TPYAOBOM JAEATEIBHOCTH;

— ¢opMupoBaHue y OOYYAIOMIMXCS TYMAHUCTHYECKUX OTHOIIECHWW, TOHUMAaHUS
[IEHHOCTH XWUMHUYECKUX 3HAHWK IS BBIPAOOTKH OSKOJOTUYECKH TIIeIecCO00pa3HOTO
MOBEZICHUSI B OBITY M TPYJIOBOM JEATEIHLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3I0POBBS U
OKPYKarOIIEW IPUPOJHON CPEBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEUYECKUX LIEHHOCTEW, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JaTbHEHIIIETO O0yUeHHUS.

OO01iee 4yMcIO 4YacoB, OTBEAEHHBIX ISl M3YYEHHUS XMMHUU HA YPOBHE OCHOBHOTI'O
ob1iero oopazoBanus, coctaiisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEZIENI0), B
9 xnacce — 68 yacoB (2 yaca B HEJICIIIO).



COILEPKXAHUE OBYUYEHUASA

8 KIIACC

IlepBoHaya/bHBbIC XUMHYECKHE TIOHATHUS

[Ipenmer xumun. Posib XuMuuM B KU3HU YENOBEKa. XMMUS B CUCTEME HayK. Tena u
BelecTBa. Pu3nyeckue CBOMCTBA BEIIECTB. ArperaTHoe cocTtosiHue Beuects. [lonsaTre o
METO/1ax NMO3HaHUs B XUuMUU. YucThle BeniecTBa U cMecu. CriocoObl pa3/iesieHus CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX IJIEMEHTOB.
IIpocTeie U ClIO)KHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. (OTHocuTenbHas aTomHas Macca. OTHOCUTENIbHAs
MOJIEKYJIsIpHasi Macca. MaccoBas 10J1s1 XMMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHad macca. B3auMocBs3b KOJIMYECTBA, MaCChI
UM UKcia CTPYKTYpHBIX €IWHMII BemiecTBa. Pacdy€rel mo QopmyiaM XHUMHUYECKUX
COCIMHEHU.

@u3znyecKre U XUMUYECKHE SIBJICHUSA. XUMUYECKasl peakuusl U €€ Mpu3HaKku. 3aKOH
COXpaHEHUs MacChl BELIECTB. XUMUYeckue ypaBHeHus. Kiaccudukanus XumMudecKux
peakiuii (coequHEHUs, pa3IoKEeHHs, 3aMeIlIeHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HaKOMCTBO C XUMHYECKOW TIOCYAOHM, MpaBujiamMu pabOTel B J1adopaTtopuu |
npuéMaMu oO0paileHus ¢ JabopaTOpHBIM O00OpPYIOBAaHHWEM, M3yUYEHHE U OMNHCAHUE
(U3MYECKUX CBOMCTB 0Opa3I0B HEOPTaHMYECKUX BEIIECTB, HAOIIOACHUE (HU3NUECKUX
(n1aBlieHHE BOCKA, TasiHUE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJICHCAIIMS
BOJAbI) M XHMHYECKMX (TOpEHHE CBEYHM, NPOKAIMBAHUE MEIHOM IPOBOJIOKH,
B3aMMOJICIICTBIE MeJa C KHUCJIOTOM) SIBJICHWH, HAOJIOJACHHE M ONHMCAHWE IMPU3HAKOB
MPOTEKaHUs XMMUYECKHX peakluil (pas3iiokeHue caxapa, B3aUMOJEHCTBUE CEpHOMN
KHCJIOTBI C XJIOpUIOM Oapus, pazinoxkeHue rujapokcuna meau (II) mpu HarpeBanuw,
B3aMMOJICUCTBHE Xene3a ¢ pactBopoM coiu meau (II), nzyuenue crocoOoB pazaeneHus
CMecel: C TOMOINbI0 MarHuTta, QUIBTPOBAHHWE, BBHIIAPUBAHUE, JTUCTUIUIAIINS,
xpomatorpadus, MpoBeIEHUE OYMCTKU TOBAPEHHOM COJIM, HAONIOJIEHHE W OMHCAHUE
pEe3yNbTaTOB MPOBEICHUS OMbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHS MaccChl,
CO37aHue MOJIeNIel MOJIEKYJI (IIAPOCTEPHKHEBBIX ).

Ba:xHeiue npeacTaBUTEIM HEOPraHMYECKHUX BELeCTB

Bo3nyx — cmeck razoB. CocrtaB Bo3ayxa. Kucimopoa — 37I€MEHT W IPOCTOE
BeliecTBo. HaxoxkaeHue Kuciopoja B Mpupojae, Gu3Mueckue M XMMUYECKHE CBOWCTBA
(peakiuu ropenust). Oxcuasl. [Ipumenenue kucnopoaa. CriocoObl OJIYYEHHS KUCIOpOaa
B jabopaTopuu U TPOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B mnpuponae. O30H —
AJIJIOTPOTIHAS MOAUDUKAIINS KUCIOPOA.



TemnoBoii 3¢ ekt XUMUYECKON peakui, TEPMOXUMHUYECKUE YPaBHEHUS, 9K30- U
SHIO0TEPMUYECKHUE peakiuu. TOMINBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHHE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpoctoe BemecTBO. HaxoxaeHuwe Bomopona B HPHUPOJE,
¢du3nUecKkue U XMMUYECKHE CBOMCTBA, MPUMEHEHHUE, CrocoObl nmoydeHus. Kuciaotel u
COJIH.

Monsipabiil 00bEM ra3oB. Pacu€Tbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBorcTBa BOAbl. Boxa kak pactBopureins. PactBopsl. Haceienusie u
HEHACBILIEHHBIE PACTBOPBI. PAacCTBOPMMOCTB BEMIECTB B BOAE. MaccoBas 10715 BEILIECTBA B
pacTtBope. XUMHYECKHE CBOMCTBA BOAbL. OcHOBaHuA. Pojib pacTBOpOB B NPHUPOJE U B
AKU3HU 4YesioBeka. KpyroBopoT BObl B MpHUpOJE. 3arpsi3HEHUE MPUPOAHBIX BoA. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmvyeckux coeauHeHuil. Okcuabl. Knaccudukanms
OKCH/JIOB: coJieo0Opa3zyroiue (oCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecosieoOpazyromue. Homenknatypa okxcuaoB. OU3NYECKHE W XUMHUYECKHE CBOMCTBA
okcu10B. [lomydenue okcuaos.

OcuoBanus. Knaccudukarusi oCHOBaHMIA: MIENOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenkmatypa ocHoBaHui. @PuU3MUECKME W XUMHYECKHME CBOMCTBA OCHOBAHUU.
[Tosryuyenne OCHOBaHUM.

Kucnoter. Knaccudukamuss xuciaor. Homenknarypa xkucnor. duszmdeckue wu
XMMHUYECKUE CBOMCTBA KUCHOT. P aktuBHOCTH MeTamioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coneid. Duznyeckue M XHUMHUYECKHE CBOMCTBA COJIEH.
[Tonyuenue coneu.

I'eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE OIPENEIICHUE COAEPKAHUS KHUCIOPOJa B BO3JYyXE, IOJYyYEHHE,
coOupaHue, pacrno3HaBaHWE€ W  HW3YYEHHUE CBOMCTB  KHUCJIOpOJa, HaOJIIOACHHUE
B3aMMOJCHUCTBUS BEIIECTB C KUCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHS W MPEKPALICHUS
ropeHus (moxapa), O3HaKOMJICHHE C oOpa3llaMd OKCHIOB W OIMCAaHHUE HMX CBOMCTB,
NoJIyueHue, coOMpaHue, paclio3HaBaHWE M HM3yYEHUE CBOWCTB BOOpoja (ropeHue),
B3auMoJielicTBue Bojopoaa ¢ okcuaoM wmeaud (II)  (BO3MOXXKHO HCHOJIB30BaHHE
BHJICOMATEpHAIOB), HaOJI0JICHHE OO0pa3lloB  BEIIECTB  KOJWYECTBOM 1  MOJIb,
HCCJIEIOBAaHNE OCOOEHHOCTEH pPacTBOPEHUSI BEIIECTB C PA3IMYHON pPaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIIEHHOW MAacCCOBOU J0JIEH PACTBOPEHHOTO BELIECTBA,
B3aUMOJICMCTBUE BOJIbI C METAJUIaMH (HATPUEM U KajblueM) (BO3ZMOMXHO MCIOJIb30BAHUE
BUJIEOMATEPHAIIOB), HCCIIEIOBaHUE OOpa3lloOB HEOPraHUYECKHX BEIIECTB Pa3TUYHBIX
KJIaCCOB, HAOJIOJICHUE HW3MEHEHHUS OKpacKM WHIUKATOPOB B pacTBOpax KHUCIOT H
uieoued, u3yueHue B3aumoaercTBus okcuaa meau (II) ¢ pactBopoM CepHON KUCIIOTHI,



KHMCJIOT C METAJUIAMH, PEAKIINA HEUTPAIU3ALMH, [I0Jy4€HUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHUE OJTHOI'O METaJlIa IPYTHM M3 PacTBOPA COJIM, PELIEHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme Kiaacchl HEOPraHUYECKUX COCAUHECHUIN.

IMepuoanueckuii 3akoH u [lepuoanyeckas cucremMa XuMHYEeCKUX dj1eMeHTOB /1.
N. MenaeneeBa. CrpoeHue aromMoB. XuMHUYecKass CBf3b. OKHCJIUTEIbHO-
BOCCTAHOBUTEJIbHBIC PeaKIUH

[lepBbie TMOMBITKK KIaCCU(PHUKAIMN XUMHUYECKHX 3yieMeHTOB. [loHsTHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHbIE U IIEI0YHO3EMENbHbBIE METAUIbI, TaJIOT€Hbl, HUHEPTHBIE
ra3bl). DJIIEMEHTbI, KOTOpPbIE 00pa3ytoT aM(pOTEPHbBIE OKCUIBI U TUAPOKCHU/IBI.

ITepuonnyeckuyt 3akoH. Ilepuonuyeckas cucrema xumudeckux diaemeHToB 1. N.
MenneneeBa. Kopotkomepuonnas u JmHHONepuoaHas ¢opmbl [lepuognyeckoit
cucreMbl XuMudeckux 35eMeHToB JI. . Menneneesa. [lepuoasl u rpynnel. @uzndeckui
CMBICJI IOPAIKOBOTO HOMEpPa, HOMEPOB NIEPUOIA U TPYNIIBI JIEMEHTA.

Ctpoenue aromoB. CoctaB aTOMHBIX sijep. M3otombl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UueK aToMOB MepBbIX 20 xuMuyeckux 3naemMeHTOB [lepmonuueckoii
cucrembl J[. M. MenngeneeBa. XapakTepuCTMKa XMMHUYECKOTO OJJIEMEHTAa IO €ro
nonoxxenuto B [lepuonnueckon cucreme /1. I. Menneneena.

3aKOHOMEpPHOCTM  HM3MEHEHHUS paguyca aTOMOB XHMHUYECKHX  DJIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB IO IrPyINaM U Nepruoaam.

3nauenue Ilepuoanueckoro 3akoHa u lleproauYecKOl CHUCTEMBI XUMUYECKUX
AJIEMEHTOB JUIS Pa3BUTUA HAyKHU U npakTuku. /1. 1. Mennenees — yd€Hbli U rpak1aHUH.

Xumuueckass  cBs3b.  KoBaneHTHas  (mosispHas W HEMOJISIpHAs)  CBSI3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp okucneHud. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. IIporeccel
OKHUCJIEHUS] M BOCCTAHOBJIEHUSI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3ydeHHe O0Opa3loB BEIIECTB METAJUIOB W HEMETAIOB, B3aUMOJECHCTBUE
TUAPOKCUIA IIMHKAa C pacTBOpPAMH KHCJIOT M IIEJIOYEH, NPOBEACHUE ONBITOB,
WUTFOCTPUPYIOUIMX MPUMEPHl OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKkUUil (rOpeHue,
peaKkIuu pa3oKeHUs, COSTUHEHHUS).

Meostcnpeomemmnule ceazu

Peanmzanust MeXNpenIMETHBIX CBS3€H MpPU M3YYEHMH XUMUKM B § Kjacce
OCYUIECTBJISIETCSL Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUMN, TaK
U TIOHATHM, SBISIIOIIAXCA CUCTEMHBIMM JUISI OTHAEJIBHBIX IPEIMETOB E€CTECTBEHHO-
HAay4HOTO LIMKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE TOHSTHS: HAYYHBIN (QakT, TMIOTe3a, TEOpHUs, 3aKOH,
aHaluu3, CHUHTE3, Kilaccudukanus, NEPUOJUYHOCTb, HAOMIOACHUE, OSKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.



®usuka: Marepus, aroM, JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHWJ, W30TOIIbI,
pPaIMOaKTUBHOCTb, MOJIEKYJa, JJCKTPUUECKUN 3apsi, BELIECTBO, Telo, OO0BEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, ra3, (PU3WYECKUE BEIUUYHHBI, CTUHUIBI U3MEPEHHUS,
KOCMOC, IUIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: porocuntes, apixanue, oOuocdepa.

['eorpadus: armocdepa, rumpochepa, MUHEpaIbl, TOPHBIE MOPOABI, MOJIE3HBIE
HCKOIIaEMBbIE, TOITUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BeurecTBo M XMMHYECKas peaKuus

ITepuonnyeckuyt 3akoH. [lepuonuyeckas cucrema xumudeckux diaemeHToB /1. N.
MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB XMMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJIOB, Kalus, KaIbLU U UX COEUHEHUN B COOTBETCTBUU C
IIOJIOKEHUEM DIEMEHTOB B [leproandeckoil cucTeMe U CTPOCHUEM X aTOMOB.

Crpoenue BemecTBa: BUABI XUMHUYECKON CBA3U. THIIBI KPUCTAIMYECKUX PEUIETOK,
3aBUCHUMOCTb CBOWCTB BEIIECTBA OT THUNA KPHUCTAUIMYECKOM PEMETKM W BHUAA
XUMHYECKOU CBS3H.

Knaccudpukanms u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KJIaCCaM HEOPTaHMYECKUX COCIMHECHM,
IE€HETUYECKas CBA3b HEOPraHUYECKUX BELICCTB.

Knaccudukanys XUMUYECKUX PEAKIHUM MO pa3iIWyYHBbIM MpU3HAKaM (MO0 YHUCTY H
COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3 (EKTy, MO U3MEHEHUIO
CTENEHEW OKHCIEHUS XUMHUYECKMX DJEMEHTOB, [0 OOpaTUMOCTH, II0 Y4YacCTHUIO
KaTanaus3aTopa). JK30- U S3HIOTEPMUYECKUE PEAKLIUN, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsiTue o ckopocTH xXuMHYecKoM peakuuu. IloHsTe 00 00paTUMBIX WU
HEOOpaTUMbIX XMMHMYECKUX peakuusax. [loHsTHE O TOMOTe€HHBIX U TeTEepPOreHHBIX
peaknuax. [lomstue o karammse. [loHsatue o XxmmudeckoM paBHOBecHH. DaKTOpHI,
BIIMSIOIINE HA CKOPOCTh XUMHUYECKOW PEAKIIMU U ITOJIOKEHNUE XUMUYECKOTO PABHOBECHS.

OKHCIINTENBHO-BOCCTAHOBUTEIILHBIE peakuuy, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHOU peakuuu. COoCTaBlIEHHE ypaBHEHUI OKHCIHMTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKLUH C UCTIOIH30BAHHUEM METO/1a AJIEKTPOHHOTO OalaHca.

Teopust 3NEKTPOIUTHUECKON HUCCONMALMU. OJIEKTPOJUTBI U HE3JIEKTPOJIMUTHI.
Kartnonbl, aHMOHBI. MexaHU3M [IUCCOLUALMM BEIIECTB C paA3JIMYHBIMU BUIAMU
xuMHuueckoi cBsizu. Crenens nucconurannu. CuiabHbIE U CIIA0bIE JIEKTPOJIUTHI.

Peakuuu unoHHOro oOMeHa. YciOBHUS NpPOTEKAaHUS peakluii HOHHOrO OOMEHa,
MIOJIHBIE M COKpPALIEHHBIE HOHHBIE ypaBHEHUs peakunid. CBOWCTBAa KUCIOT, OCHOBAaHUN U
COJIEHl B CBETE IPENCTaBICHUM 00 3JIEKTPOIUTHUYECKON auccouuanuu. KauecTBeHHbIE
peakuuu Ha HOHBL. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumMenm:



O3HAaKOMJIEHUE C MOJIEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEILECTB
— METAJUIOB M HEeMeTaJuioB (rpaduTa U amMasa), CIOKHBIX BEIIECTB (XJIOpUAa HATPHUs),
UCCJIEIOBAHUE 3aBUCUMOCTHM CKOPOCTM XHMHYECKOW peakuuhd OT BO3JAECUCTBUS
paznUyHbBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB,
npolecca JUCCOLMAIMU KUCIIOT, IIeJIoYe U coseil (BO3MOXKHO MCIOJIb30BAaHUE BHUIEO
MaTepHualoB), IPOBEICHHUE OIBITOB, WILTIOCTPUPYIOIINX NPU3HAKU MPOTEKAHUS pEeaKIUi
HOHHOTO OOMeHa (0Opa3oBaHME OcCajKa, BBIJEICHUE Ta3a, 00pa30BaHUE BOIbI), OIMBITOB,
WJUTIOCTPUPYIOUIUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluii (ropeHwue,
peaklMKu pa3lIoKeHUs, COCIUWHEHHUs), pPACIO3HAaBAaHWE HEOPTraHWYECKUX BEIIECTB C
MOMOIIIbIO KAYECTBEHHBIX PEaKIIMii Ha NOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/au.

HemeTanibl 1 X coeIMHEHUS

OO1as xapakTepucTHKa raioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
creneHu okucneHus. CTpoeHue u pu3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB.
XYMMHUYECKHE CBOMCTBA Ha TMpuMepe XJopa (B3aUMOJEHCTBUE C MeTaJljlaMH,
HEMeTaJUIaMH, eioyamu). Xiopoogopoa. CosisiHasg KUCIIOTa, XUMHYECKHE CBOMCTBA,
MOJIy4eHHUE, MpUMeHeHue. JIeficTBHe Xyopa M XJOpOBOJOPOJa HAa OPraHU3M 4YEJIOBEKa.
Baxueimme x10puabl 1 UX HAX0XKICHUE B IPUPOJE.

O6mas xapakrepuctuka 35eMeHToB VIA-rpymmnbl. OcOOEHHOCTH CTPOSHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (pu3nueckue CBONCTBA MPOCTHIX BEIIECTB
— KHCJIOpOJa M cepbl. AJIOTPONHbIE MOAU(PUKALUKA KUCIOPOJa U Cepbl. XUMUUYECKHUE
cBoiicTBa cepbl. CepoBOAOPO, CTpOoeHUE, GU3NUECKUE U XUMUYECKUE cBoMCcTBA. OKCUIbI
cepbl Kak TMpEJACTAaBUTEIN KHUCIOTHBIX OKCHUIIOB. CepHas KuCIOTa, (PU3UYECKHE WU
XUMHUYECKHEe CBOMCTBa (00IIME Kak MPEACTaBUTEINS Kjlacca KUCIOT U CHEU(PUUIECKUE).
XVWMHUYECKHE peaKIMM, Jekallke B OCHOBE IPOMBIIUIEHHOIO CIoco0a MOIy4eHUs
cepHoi KucaoThl. [IpuMeHenne cepHoi KucaoThl. Cojii CEpHOM KUCIOTHI, KAU€CTBEHHAS
peakuus Ha cyibgaT-uoH. HaxoxneHue cepbl 1 e€ COeAMHEHUI B IPUpPoAe. XUMUYECKOE
3arpsi3HEHHE  OKPY’KAIOIIEeW Cpenbl COCAMHEHUSIMU Cepbl  (KUCIOTHBIE  JOXK[IH,
3arps3HEHHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 TIPEAOTBPAILICHUS.

OOmas xapakTepucTuka 371eMeHTOB VA-rpyribl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCICHHS. A30T, paclpoCTpaHeHHE B MpUpoie, Gu3nyecKkue u
XUMHUYECKHUe cBoMcTBa. KpyroBopor aszora B mpuponae. AMMHUAK, €ro (usnueckue u
XUMUYECKUE CBOMCTBA, MojiyueHue U npumeHeHue. Coid aMMOHUS, UX (U3UYECKUE U
XUMHUYECKHUE CBOWCTBA, NpuUMeHeHHe. KadecTBeHHas peakiusi Ha HOHBI aMMOHMS.
A3OTHasi KUCIOTa, €€ MoJyueHue, (pu3Mueckrue U XUMHUYECKHe CBOicTBa (0OmMe Kak
MpecTaBUTeNsl Kjlacca KUCIOT U cnernuduueckue). Mcmnonb3oBaHue HUTPATOB U COJEH
aMMOHHUSI B KauyecTBE MHHEpaJbHBIX yHoOpeHud. XHUMHYECKOe 3arpsi3HEHHE
OKpYXaloIlleld Cpe/ibl COCTUHEHUAMH a30Ta (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE BO3AyXa,
nmo4Bbl U BojioéMoOB). Docdop, amnorpornHbie Moaudukanuu docdopa, Puznueckue u
xumudeckue corictBa. Oxcupn docdhopa (V) u docdopnas kucinora, duzndeckue u



XUMUYECKNe CBOWCTBa, TmonydeHue. lMcmomp3oBanue ¢GochatoB B KA4eCTBE
MUHEPATBHBIX Y0OPESHHIA.

OObmas xapakrepucTka 1eMeHToB [VA-rpynnel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE  CTENEHU  OKHUCIEHMs.  YIJIEepoA, aUIOTPOIHbIE  MoJaudUKaAIUY,
pacnpocTpaHeHue B Mpupoje, (U3MYEeCKMe U XMMHYECKHE CBOMCTBA. AjcopOuusi.
KpyroBopot yraepoaa B mpupozae. Okcuabl yriaepoaa, ux (QU3NYecKue U XUMHUUECKHE
CBOMCTBA, JICHCTBUE HA KUBBIE OPraHU3MBI, ITOJTYYEHUE U PUMEHEHHE. JDKOJIOTHUYECKHUE
npo0JieMbl, CBsi3aHHBIE ¢ okcujaoM yriepoaa (IV), runoresa 1o0asbHOTO MOTEIICHUS
KJIUMaTa, TapHUKOBBIM 3 @dexT. YrompHas Kuciaota U €€ coi, uX (PU3NYECKUE U
XUMUYECKHE CBOMCTBA, MOTyYeHUE U TpruMeHeHue. KauecTBeHHas peakiys Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasibHble TOHATHUS OO OPraHMYECKUX BEUIECTBAX KAK O COEAMHEHUSIX
yraepojga (MeTaH, 3TaH, ATWIEH, AlETWIEH, ATaHOJI, TJIMIEPHUH, YKCYCHas KHUCIOTA).
[IpuponHble HCTOYHUKH YTIAEBOIOPOAOB (Yrojb, MPUPOAHBIN Ta3, HE(PTh), MPOTYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [loHATHE 0 OHONIOrHYecKH
BAXHBIX BEILECTBaX: >KHMpax, OeiKax, yrieBoJaX — M HMX pPOJIM B JKU3HU YEJIOBEKa.
MarepraibHOE €TUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usnyeckne u XMMHUYECKUE CBOICTBA, MOJyUYE€HHE W MPUMEHEHUE.
Coenunenust kpemuusi B npupoje. O0mue npenacraBieHus o6 okcunae kpemuus (IV) u
KpeMHueBO kucnote. CHIMKAThl, UX HCIOJb30BaHUE B OBITY, B NPOMBIIUICHHOCTH.
Baxneiiline cTpouTeNnbHbIE MaTepHUalibl: KepaMUKa, CTEKJIO, IIEMEHT, OETOoH,
xesne300eToH. [IpobiaeMbl 6€301acHOTO HCIOJIB30BAaHUS CTPOUTEIBHBIX MaTepUAJIOB B
IOBCEIHEBHOMU KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue OOpa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAUE€CTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAOJIOJEHHE MPHU3HAKOB UX
IPOTEKaHMs, ONBITHI, OTpaKaroIIKe (HU3NUECKUE U XMMUYECKHUE CBOMCTBA rajOreHOB U
UX COEIUMHEHUH (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUAIOB), O3HAKOMIIEHUE C
oOpa3uamMu XJOpHUIOB (TaJIOT€HUIOB), O3HAKOMJIEHHE C oOpa3uamu cepel U €€
COEIMHEHUSIMHU (BO3MOKHO HCIIOJIb30BaHKE BHAEOMATEpUasoB), HaOIIOAEHUE Mpoliecca
oOyrJMBaHMs caxapa MoJ| JEHCTBUEM KOHIIEHTPUPOBAHHOUN CEPHOM KHUCIOTHI, U3yUYECHHE
XUMHUYECKUX CBOWCTB pa30aBJICHHOM CEPHOM KHCIJIOTHI, IPOBEIACHUE KadeCTBEHHOM
peakuuu Ha cynb(haT-MOH U HaONIOJICHHE NMpHU3HAKa €€ MPOTEKaHHs, O3HAKOMIICHHE C
¢usnueckumu  cBoiicTBamMu  a3ota, (ochopa wW uX coeauHEeHUH  (BO3MOKHO
HCIIOJIb30BaHUE BHUIEOMATepUasoB), oOpa3laMu a30THbIX M (pochopHbIX yaoOpeHui,
MoJIydeHue, coOMpaHue, pacrno3HaBaHWE W HU3YyYEHHUE CBOWCTB aMMHUaKa, MPOBEJICHUE
KAUeCTBEHHBIX PEaKlMi Ha HMOH aMMOHHUS U (ochaT-uOH W HU3yUYEHHE NPHU3HAKOB UX
MPOTEKaHUs, B3aAUMOJCHUCTBAE KOHUEHTPUPOBAHHOW A30THOM KHUCIOTBI C MEIbIO



(BO3MOKHO MCIOJIb30BAHUE BUIAECOMATEPUATIOB), M3YyUYCHHE MOJIEIEH KPUCTATTMYECKHUX
peméTok anmMasa, rpaduTa, (QysuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aacopOIuu
PacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM MW YCTPOWCTBOM MPOTHUBOTa3a,
noJlydeHue, coOupaHue, pacro3HaBaHWE W HW3YYEHHE CBOMCTB YIJIEKUCIIOTO Tasa,
MPOBEJICHUE KA4YEeCTBEHHBIX peakiuii Ha KapOOHAT W CHJIMKAT-UOHBI M HW3Yy4YCHHE
MPU3HAKOB  UX  IPOTEKAHWS, O3HAKOMIICHHME C  MPOAYKIUEH  CUIMKATHOMU
MPOMBILIJICHHOCTH, PELICHHE 3KCHEPUMEHTAJIbHBIX 3a7ad mno TeMe «Baxuenmue
HEMETAJIJIbI U UX COCTUHECHUS.

MeTa/uibl 1 UX COCAMHEHMSI

OO6mas XxapakTepUCTUKa XMMHYECKUX 3JIEMEHTOB — META/UIOB Ha OCHOBAaHUMU HUX
nonoxxeuus B llepmonnueckon cucreme xumuueckux siemeHToB . M. MenneneeBa n
ctpoeHusi aromoB. CTpoeHue MerauioB. Merammyeckass CBs3b W MeTajlInuecKas
KpPUCTAJIMYECKAsd PpEIIETKA. JIEKTPOXMMHUYECKUN PSAI  HampsHDKEHUM  METaljIoB.
duznvecKre U XUMUYECKHUE CBOMCTBA MeTaiuToB. OO0IKe COCO0bI MOJYYSHUS METAJIOB.
[ToHsiTHE O KOPPO3UHM METAIJIOB, OCHOBHBIE CIIOCOOBI 3aITUTHI UX OT Koppo3uu. CruiaBbl
(cTamb, yyryH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY U MTPOMBIIILIICHHOCTH.

[llenounsle MeTauibl: MOJIOKEHME B llepruoanveckorl CUCTEME XHMUYECKUX
anementoB J[. M. MenzaeneeBa, CTpOEHHE HUX aTOMOB, HAXOXICHUE B IIPUPOJIE.
duznyeckue M XUMHUYECKUE CBOMCTBa (Ha mpumepe Hatpus U Kamus). OKcuabl U
TUIPOKCUIBI HATPUA U Kalinsl. [ [puMeHeHne men0YHbpIX METAIUIOB U UX COCIMHEHUM.

[[lenouyno3eMeNnbHBIE METAJIBI MArHUM W KaJbLUM: MOJIOXKEHUE B llepnoanueckon
cUCTEME XMMUUYECKUX 1eMeHToB [[. 1. MenaeneeBa, CTpO€HUE UX aTOMOB, HAXOXKJICHUE
B npuponac. Duznueckue M XUMHUYECKHME CBOMCTBA MarHust W Kaiblus. Baxknenmume
COeMHEHUs Kalblusl (OKCUM, THUAPOKCHI, coyir). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpaHEHUS.

AsmromuHMN: TTON0KeHue B [leprnoanueckon cucreme xXummuyeckux 3yemeHToB [1. 1.
MenzeneeBa, CTpOCHUE aTOMa, HaXOXJE€HUE B Mpupojie. PU3NUECKUe U XUMHUYECKHUE
CBOMCTBA aTFOMHHUS. AM(OTEPHBIE CBOMCTBA OKCHAA ¥ THAPOKCHIA ATFOMUHHUS.

Keneso: nmonoxenue B Ileppoanyeckon cucteMe XMMHYECKUX 3ieMeHTOB JI. U.
MenzeneeBa, CTpOEHUE aTOMa, HaXOXKJE€HUE B npupoje. OHU3NUECKHEe W XHUMUYECKHUE
cBoricTBa xene3a. Okcunapl, ruapokcuasl U conu xenesa (II) u xxeneza (III), ux cocras,
CBOIMCTBA U MOJIyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3IaMyd METAJJIOB M CIJIAaBOB, WX (DM3MYECKUMHU CBOWCTBAMH,
M3yUYCHHE  pe3yJIbTaTOB  KOPPO3UHM  METANIOB  (BO3MOXXHO  HCHOJIb30BaHHE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHA KaJbLUS U HATPUS C BOJOU
(BO3MO’KHO HCIIOJIb30BAaHUE BUACOMATEPHAIIORB), UCCIICIOBAaHNE CBOMCTB KECTKOM BOJBI,
poriecca ropeHus keye3a B KUCIopoie (BO3MOXKHO MCIOJIb30BAHUE BUJIEOMATEPHUAIIOB),
MIPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKLNI HA MOHBI: MATHUS, KaJIbLIUs, ATFOMUHUSA,



nuHka, skenesza (II) m xenesa (II1), memu (II), HaGmrOAEeHUE W omEICaHWE MPOIECCOB
OKpalllMBaHUs IJIAMEHW MOHAMM HATpPHsl, Kajus U KaJlbLUUsg (BO3MOXXHO HCIOJb30BAHUE
BUJICOMATEPHAIIOB), HCCeNoBaHUE aM(pOTEPHBIX CBOMCTB TUAPOKCHIA AIIOMUHUA U
TUAPOKCUIA IIMHKA, PEUIEHHWE OHKCIEPUMEHTAJbHBIX 3ajady Mo TeMe «BaxHeiiue
METAJIJIbI U KX COCUHECHHUS.

XHMUA ¥ OKpY:KaOLIas cpeaa

BemecTtsa m Marepuassl B IIOBCEIHEBHOM JKM3HM 4YeJOBEeKa. be3omacHoe
UCIIOJIb30BaHUE BEIECTB W XMMHYECKUX peakiuii B ObiTy. IlepBas mnomoiup mpu
XUMHYECKUX 0KOrax U OTPABIICHUSIX.

XVWMHUYECKOE 3arpsi3HEHHE OKpYy»Karoled cpenbl (MpeAesibHasl JOMyCTUMAas
KoHIleHTpanus BeniecTB, naiee — I[I/IK). Pomp XxumMum B pemieHUH 3KOJIOTUYECKHUX
npooJieM.

Xumuueckuit IKCnepumenm:

U3ydeHue oO0pa3loB MaTepHalioB (CTEKJO, CIJIaBbl METAJJIOB, TOJUMEPHbBIC
MaTrepuabl).

Meostcnpeomemmnule ceazu

Peanuzanmss MeXnpenMETHBIX CBA3€H IpU H3YyYEHUM XUMUM B 9 Kiacce
OCYUIECTBJISIETCS Ye€pe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUMN, TaK
U TIOHATHUM, SIBIAIOIIMXCA CUCTEMHBIMHU IJI OTHEIbHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO11ue ecTecTBEHHO-HAyYHbIE MMOHATHS: HAYYHBIA (PaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaiuu3, CHUHTE3, Kilaccudukanus, NEPUOJUYHOCTb, HAOMIOACHUE, OSKCIEPUMEHT,
MOJICIMPOBaHUE, U3MEpPEHUE, MOJENb, SIBJICHUE, MapHUKOBBIA A(PeKT, TexHOoJIoTHS,
MaTepUabl.

®uzuka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHJ], HU30TOIIbI,
PaAMOAKTUBHOCTD, MOJIEKYJA, JEKTPUYECKHU 3apsij, MPOBOJHHMKH, MOJYHPOBOIHUKH,
TURJIEKTPUKH, (POTOANEMEHT, BEILIECTBO, TEJI0, 00BbEM, arperaTHOe COCTOSTHUE BEUIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTaUIMYECKas pemeETKa, CIUIaBbl, (U3UYECKUE
BEJIMYUHBI, E€OUHULBl HU3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/BI,
Conne.

buonorus: <¢otocunTe3, napixaHue, Ouocdepa, HIKOCHUCTEMA, MHHEPATLHBIC
yA00pEeHUs, MUKPODJIEMEHThI, MAKPOIJIEMEHThI, MUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpadbl, TOPHbIE MOPOJbI, IOJE3HbIE
MCKOIIa€MBbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETr0 0Opa3oBaHUsA
JOCTUTAIOTCSI B XOA€ OOydYeHUS XUMUU B EIAMHCTBE Y4Ye€OHOW M BOCIHMTATEIbHON
NEATEIbHOCTH B COOTBETCTBUU C TPAAULMOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMHU U
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IIPUHATHIMUA B OOLIECTBE MpaBUIaAMH U HOpMaMu
NOBEJICHUSI U CIIOCOOCTBYIOT MPOILIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHUS U COLMATIU3ALUN
00ydJaronmxcsi.

JIM4HOCTHBIE PE3yIbTAThl OTPAKAIOT TOTOBHOCTH 00YYAIOIIUXCSl PYKOBOJACTBOBATHCS
CHUCTEMOM ITO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIMPEHUE OIIbITA ACATEIBHOCTH HA
€€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOWIEHHsI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAay4YHOMY HACJIEINIO, IOHUMAHMs 3HAYCHHUSI XUMUYECKOM HAyKHU B )KM3HH COBPEMEHHOTO
oOuiecTBa, CHOCOOHOCTM  BIaAETh JIOCTOBEPHOW HMH(pOpMALMEN O NEpEeaoBBIX
JNOCTHIKCHHSIX M OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XMMUH, 3aWMHTEPECOBAHHOCTU B
HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOILECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEICTABIICHHS O COLMAJIBHBIX HOPMax M IIpaBUJIaX MEXJIMYHOCTHBIX OTHOILUEHUH B
KOJUIEKTUBE, KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  IIOJIE3HOMH,
y4eOHOUCCIIEI0BATENBCKONW, TBOPUECKOM M IPYrUX BHJAX AEATEIbHOCTH, TOTOBHOCTH K
pa3zHoOOpa3HON COBMECTHOM AESTENbHOCTU IPU BBIMOJIHEHUN YYEOHBIX, TTO3HABATEIbHBIX
3a]a4, BBIMOJHEHUH XHMHUYECKUX OKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB,
CTpEMJICHUSI K B3aMMOIIOHMMAaHUIO U B3aUMOIOMOLIM B IIpolecce ATOH y4uyeOHOH
NEATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEJCHHUE U MOCTYIIKH CBOMX TOBApHILEH C
IIO3ULIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAaHMS IOCIENCTBUU
IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKHE MPEIACTABICHUS O BEIIECTBE M XUMUYECKOM pPEakLHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U COCTABIIIFOLINE OCHOBY IS
NOHMMAaHHSA CYUIHOCTM HAy4YHOM KapTUHBI MHUpA, NPEACTaBICHHUA OO0 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI IIPUPOJBI, B3AMMOCBA3AX YEJIOBEKA C IIPUPOJHOU CPENOU, O
pOJIM XMMUU B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA IOJYYEHUE HOBBIX 3HAHUHU 110 XUMUH,
HEoOXOouMbIe JIIs1 OOBSCHEHUS! HAOJI0IaeMbIX MPOLIECCOB U SIBICHUM, [T03HABATEIbHOM,
UH(GOPMAIIMOHHON U YUTATENIbCKOW KYJIbTYPBl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIbHON
paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JUTEPaTypOi, JOCTYMHBIMU TEXHUYECKUMHU
CpeICTBaMU MH(POPMALIMOHHBIX TEXHOJIOTUH;



UHTEpEC K O0YUYEHUIO U MO3HAHUIO, TI0003HATENIbHOCTh, TOTOBHOCTh M CITIOCOOHOCTH
K caMOOOpa30BaHUIO, MPOECKTHON M HCCIEAOBATEIBCKON NEATENbHOCTH, K OCO3HAHHOMY
BbIOOPY HAMPaBICHHOCTH U YPOBHS 00y4€HHUS B JaIbHEUIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HaHUE LIEHHOCTU JKU3HHU, OTBETCTBEHHOI'O OTHOULICHUS K CBOEMY 3/10POBBIO,
YCTaHOBKH Ha 3[JOPOBBIA 00pa3 KU3HU, OCO3HAHUE IMOCJIEICTBUN M HEMPHUSITHE BPEIHBIX
npuBbldeK  (YmOTpeOJIeHHsT — ajJKOroJii, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTH
coOJIroIeHU TpaBuiI 0€30IIaCHOCTHU MPU 0OPAIICHUU ¢ XUMUYECKUMU BEIIECTBAMU B OBITY
Y pEaJbHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPaKTUYECKOMY H3Y4YEeHHIO Mpodeccuid W TpyAa pa3lIdyHOro poja,
YBaXEHUE K TPYyAYy M pe3yJbTaTaM TPYIAOBOW JEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
IPUMEHEHUS NPEIMETHBIX 3HAHUI 10 XHWMHUHU, OCO3HAHHBIM BbIOOp WHAUBUAYAIbHON
TPACKTOPUM NPOJODKEHHUS OOpa3oBaHMsl C y4ETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCIHENIHON
npo(hecCHOHANBHOM NIEATETbHOCTH W Pa3BUTHUA HEOOXOAUMBIX YMEHUH, TOTOBHOCTH
alarTUPOBaThCA B MPO(HECCHOHATILHOM Cperie;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

IKOJIOTUYECKU L€1€CO00pa3HOE OTHOUIEHHE K MPUPOJE KaK MCTOYHMKY KU3HU Ha
3emiie, OCHOBE €€ CYyIIECTBOBaHHWSA, MOHHUMaHHE IIEHHOCTH 3J0pOBOrO M 0E30MacHOTo
oOpa3a JKHM3HHM, OTBETCTBEHHOE OTHOLIEHHME K COOCTBEHHOMY (U3HUECKOMY U
IICUXUYECKOMY 3/10POBBIO, OCO3HAHUE ILIEHHOCTU COOJIOACHMSI IpaBUIl OE30MACHOTO
NOBEJICHUS TIpU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYALMSIX, YTPOKAIOIIUX 310POBBIO U
J)KU3HHU JIFOICH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, OJTy4yaeMble PU U3YYECHUH XUMUU, JJIsI PEIICHUS
3a/1a4, CBS3aHHBIX C OKpYXKAlOWIEW IPUPOAHOM CpPENOW, Uil NOBBILIEHUS YPOBHSA
HKOJIOTUYECKOM KYJIBTYphl, OCO3HAHUS IJI00AIBHOIO XapaKTepa IKOJIOTHUYECKUX MpoOeM
U IIyTEeW UX PELICHUs IOCPEACTBOM METOJOB XUMUHM, IKOJIOTUYECKOIO MBIIUICHUS, YMEHUS
PYKOBOJCTBOBATHCSA UM B IIO3HABATEIbHOM, KOMMYHMKATUBHOM U COL[MAJILHOM IIPAKTHKE.

METANIPEIMETHBIE PE3YJIBTATBI

B cocraBe mMetanpeIMETHBIX pE3yJIbTaTOB BBLACISAIOT 3HAUUMBIE 1J11 (POPMUPOBAHUS
MHUPOBO33pEHUSI OOILEHAYyYHbIE TOHATHS (3aKOH, TEOpHs, NPUHLUI, TUIOTE3a, (akKT,
CUCTEMA, IPOLECC, SKCIEPUMEHT U JAPYroe.), KOTOPbIE MCIOJIb3YIOTCSI B €CTECTBEHHO-
HAyYHBIX y4eOHBIX MpEeIMETax W MO3BOJIAIOT Ha OCHOBE 3HAHUN U3 3THUX MPEAMETOB
(dbopMUpPOBaTh MPEACTABICHUE O LEIOCTHOW HAyYHOW KapTHHE MHpa, U YHUBEpCAJIbHbIC
yuyeOHble JelcTBUsl (MO3HABaTeIbHbIE, KOMMYHHMKATUBHBIC, PETYJSTUBHBIE), KOTOpHIE
obOecreunBaloT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO yUEOHO! AESITEIbHOCTH.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



ba3oBble JJornueckue aeiicTBuA:

YMEHUSI HCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS NPU OCBOCHUW 3HAHWM:
pPacKpbIBaTh CMBICI XUMHUYECKUX MOHSATUN (BBIACIATh UX XapaKTepHbIE MPU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBS3b C JPYTUMH TOHATHSMH), WCIOJIB30BAaTh TIOHATHUS IS
OOBSICHEHUsI OTIEIbHBIX (PAKTOB M SIBJICHUN, BBHIOMpATh OCHOBAHUS WU KPUTEPHUM IS
KIaccu(UKAIMM  XUMUYECKUX BEMIECTB M XHMHYECKUX pEaKiWii, yCTaHaBIUBATb
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXKIY OOBEKTAMU HW3Y4YEHUS, CTPOUTH JIOTUYECKUE
paccyxaeHuss (MHAYKTUBHBIC, [€IyKTHBHbIE, IO aHAJOTHM), JeJIaThb BBIBOABI W
3aKJIIOUCHUS,

yMEHHUE TPUMEHSATh B  TIpoIlecce TO3HAHWS TMOHATUA  (IpeAMETHhIE W
METaNpeIMETHBIE), CHUMBOJIUYECKHE (3HAKOBBIE) MOJEIM, HCIIOIb3yEMbIE B XUMUH,
npeo0pa3oBbIBATh IIMPOKO TNPUMEHSEMBIE B XUMHUW MOJEIBHBIE TPEICTABICHUS —
XUMHUUYECKUN 3HAK (CMMBOJI AJIEMEHTa), XuMudeckas (popMyra U ypaBHEHHE XUMHUYECKOU
peakiuy — TMpHU PelIeHUH Y4eOHO-ITO3HABATENbHBIX 3a7ad, ¢ YUYETOM ITHUX MOJEIbHBIX
MPEJICTABJICHUN BBISBILITh M XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA H3y4aeMbIX
OOBEKTOB — XHUMHUYECKHX BEIMIECTB W XHWMHUYECKHX PEAKIUN, BBIABISITH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIC CBS3M W IPOTUBOPEUMUS B H3YyYAEMbIX
npolueccax v siBICHUSX.

Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA:

YMEHHME UCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHI B KAYECTBE UHCTPYMEHTA NO3HAHUS,
a TaK’Ke€ B Ka4eCTBE OCHOBBI JIJIsi (DOPMUPOBAHMS THUIIOTE3BI TIO TPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

NpUOOpETeHUE OIbITa TO IJIAHUPOBAHMIO, OpraHU3alldd MW MPOBEJACHUIO
YYEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 3a X0JIOM IPOIecca, CaMOCTOATEIbHO
MIPOTHO3UPOBATH €T0 PE3yibTaT, (HOPMYIUPOBATH 0OOOOIICHUS U BBIBOJBI IO PE3YJIbTaTaM
MIPOBENEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIIATh OTUYET O MPOCIIaHHON padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOHpaTh, aHAIM3UPOBATh U MHTEPHPETUPOBATH UHGOPMAIIUIO PA3IUYHBIX
BUIOB W (OpM TMpeACTaBICHUS, IMOIy4aeMyl) W3 pa3HbIX HMCTOYHUKOB (HAY4YHO-
MOMYJIsIpHAsl JIUTEpaTypa XUMUYECKOTO COJEpKAHUsS, CIPABOYHBIE TOCOOMS, PECYypChl
WuTepHeTa), KpUTUUECKH OIEHWBATh MPOTUBOPEUNBYIO U HEJIOCTOBEPHYIO HH(OpMAIHio;

yMEHHUE TPUMEHSATh pa3IUYHbBIE METOJbl M 3alpoChl IPU TIOMCKE U OTOOpE
WH(pOpMaIIMK U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX ISl BHITIOJHEHUS YYCOHBIX U
MO3HABATENBHBIX 3a7ad  OMPEACIEHHOT0 THUMa, MNPUOOpEeTEeHHEe OmbiTa B 00MacTu
WCITIOJIB30BaHUS MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA, OBJIAJCHUE KYJIbTYPOU
AKTUBHOI'O MCIOJIb30BAHUS PA3JIUYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOSITEIBLHO BHIOMpPATh
ONTUMAJIbHYIO (OopMy TIpeJcTaBlIeHUsT HH(POPMAIMM M WUIIOCTPUPOBATH pelllaeMble
3a7la4l  HECJIOXKHBIMM CXEMaMH, JUarpaMMamu, ApYyruMu ¢dopmaMu rpadukd U HX
KOMOHUHAIIUSIMU,



yYMEHHE UCIOJIb30BaTh U aHAIM3UPOBATH B MpoOIEcCe YUYEOHOM U HCCIeI0BATENbCKON
JESTENIbHOCTH HWH(OpPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO34WiCTBAa U
TPAHCIIOPTa HA COCTOSIHUE OKPYXKAIOUIEH MPUPOIHON CPEIBI.

KoMMyHMKaTHBHBIE YHMBeEPCAJIbHbIE Y4eOHbIe NeiCTBUSA:

yMEHUS 3a/1aBaTh BONPOCH! (B XOJe Auanora W (Wjid) AUCKYCCHUH) TIO CYIIECTBY
oOcyxxaaemMoil TeMbl, (POPMYJIUPOBATH CBOU TPEMJIOKEHUS OTHOCHUTEIHHO BBITIOJHEHUS
MPEIIOKEHHOW 3a]1a4u;

YMEHUS MPEACTAaBIATh MOJYYEHHbIE pe3yJIbTaThl MO3HABATEIBHOU NESITEILHOCTH B
YCTHBIX M TNHUCBMEHHBIX TEKCTaX; JeNaTh IMPE3eHTALMI0 PEe3yJbTaTOB BbIMIOJIHEHHUS
XUMHUYECKOTO JKCIIEpUMEHTa (JJa0OpaTOPHOIO OMbITa, JIA0OpaTOpHOM pabdOThl MO
UCCJIEIOBAaHUIO CBOWCTB BELIECTB, yU€OHOTO MPOEKTA);

yMEHHsI  y4eOHOrOo  COTPYJHHYECTBA CO  CBEPCTHMUKAMH B  COBMECTHOMU
MO3HABATEJIbHON M MCCIIEIOBATEIbCKON JESITENIbHOCTH MpPU PEUICHUH BO3HUKAIOUIUX
npobJjieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COIVIACOBAHHUS MO3WLMKM (00CYXKACHUS,
OoOMEH MHEHHUSIMH, «MO3TOBBIE IITYpMbD», KOOPJAWHALUMS COBMECTHBIX JIEWCTBUH,
oTpeziesieHue KPUTEPHUEB MO OLICHKE KaueCTBa BBITIOJHEHHON pabOTHI U IpyTHeE).

PeryisiTuBHbIe YHUBepCaJbHbIe yUeOHbIe AelicTBUS:

YMEHUE CaMOCTOSATENIbHO  ONpENeNsITh ILeld  JeATEIbHOCTH, IJIAHUPOBATh,
OCYLIECTBJISITh, KOHTPOJMPOBAaTH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BbIOMpaTh HambOonee 3(pdeKTHBHBbIE CHOCOOBI pElIeHHs Y4YeOHBIX U
NO3HABATEJIbHBIX  3a7]a4, CAaMOCTOSITEIbHO  COCTaBIISATh  HWJIM  KOPPEKTUPOBATH
MPEJIOKEHHBIN AJITOPUTM JEHCTBUM IIPU BBITIOJHEHUM 3aJaHUM C YYETOM IOJTYYEHUS
HOBBIX 3HAaHUM 00 U3y4aeMbIX OOBEKTaX — BEUIECTBAX M pEaKUUsIX, OIECHUBATH
COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIU, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, pEJiaraeMble B YCJIOBHH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO OOS3aTENBHOTO COIEpPKaHUS,
YCTaHOBJICHHOTO JIaHHOM (enepaiibHONW pabouelt mporpamMmoid, BBIIEISIOT: OCBOEHHBIE
00y4JarolMMHUCSl HAay4YHbIe 3HAHUS, YMEHUSA U CIOCOOBI NEUCTBUH, crerupuuecKue ams
IpeIMETHON 001acTu « XUMUs», BUABI IEATEIHHOCTH 0 MOJyYEHHUIO HOBOTO 3HAHUS, €r0
UHTEpIpEeTalliy, NPeoOpa30BaHUI0 U TMPUMEHEHHIO B PA3IUYHBIX YUYEOHBIX M HOBBIX
CUTYaIUsX.

K koHuy oOyueHuss B 8 Kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(HOOPMUPOBAHHOCTh Y 00YUaIOIIUXCSl YMEHUM:

e PacKpbIBAaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSITHIL: aTOM, MOJIEKYJIa,
XUMUYECKUI IIEMEHT, MMPOCTOE BEILIECTBO, CII0KHOE BEIIECTBO, CMECh (OJIHOPOIHAS U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTEJIbHASA aTOMHAsl U MOJIEKYJISIpHAsi Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi 10J1s1 XMMHUYECKOTO 3JIEMEHTA B
COEMHEHUH, MOJIAPHBIA 00BEM, OKCH/I, KUCIIOTa, OCHOBAHUE, COJIb,



AIEKTPOOTPHUIIATEIIBHOCTh, CTETICHb OKUCIICHUS, XUMHUUYECKas PeaKITusl, KJIacCupUKaIus
PEAKLNI: PEAKIUH COCAUHECHUS, PEAKIIUY PA3TI0KEHHUS, PEAKIIUN 3aMEIIEHUS], PEaKIIUU
oOMeHa, 3K30- U YHIOTEPMUYECKUE PEAKIINHU, TETIOBOM 3((DEKT peakiuu, siipo aToma,
AJIIEKTPOHHBIN CJION aTOMa, aTOMHasi OpOUTalb, pauyc aToMa, XMMUYECKasi CBA3b,
MOJISIPHASL Y HETIOJISIPHAsA KOBAJICHTHAsS CBSI3b, MOHHAS CBSI3b, HOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi JA0JIs BelecTBa (IPOLIEHTHAs KOHIIEHTPAIlKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IOHITUA U NPUMEHSTH

ST MOHATHUS MPU ONUCAHUY BEIIECTB U UX MPEBPAILICHUM;
¢ ICTIOJIb30BATh XMMUYECKYIO CHMBOJIMKY JJisi COCTaBieHUs (OpMyJ BELIECTB U
YPAaBHEHUU XUMHUYECKUX PEAKIIUN;
OTpeNeNsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEAMHEHUSX, CTCIICHb
OKHCJICHUSI DJIEMEHTOB B OWHAPHBIX COCAMHEHUSAX, NPHUHAIICKHOCTh BEIIECTB K
OTNpENCIEHHOMY KJIacCy COCIMHEHUH 1o ¢dopmyliaM, BHJ XUMHUYECKOM CBS3U
(KoBaJieHTHasl M MIOHHAsI) B HEOPTaHUYECKUX COCAMHEHUSX;

packpeiBath cMmbich llepuomnueckoro 3akona /. M. MenneneeBa: NeMOHCTPUPOBATH
MMOHMMAHHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKHX 3JEMEHTOB OT HUX
nonoxenuss B llepmoamueckonl cucteMe, 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTraapo;
OMHUCHIBaThL M XapakTepu3oBaTh TabmuuHyro @opmy Ilepuoamueckoil cucTeMbl
XUMHUUYECKUX DJIEMEHTOB: pa3iuyaTh NOHATUS «TJIaBHasg mnoArpynmna (A-rpymma)» u
«mmobounas mnoarpynna (b-rpynma)», Mameie u OONBIIME TEPUOABI, COOTHOCUTH
0003HaueHus, KOTopble uMeroTcsa B Tabmuie «llepmoanueckas cucreMa XMMHUYECKHX
anemeHTOB JI. . MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB MW 3apsii sjapa, o0OIllee 4YUCIO DJIIEKTPOHOB U
pacrpeeseHue UxX Mo 3JIEKTPOHHBIM CJIOSIM);

e KTACCU(PUIIUPOBATh ~ XMUMHYECKHE  DJIIEMEHTHI, HEOPTraHWYECKHE  BEIIEeCTBA,
XUMHUYECKHE peakuu (M0 YMCIYy U COCTaBYy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO
TerioBoMy b Pexry);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB,  MOATBEPXJas  ONUCAHWE MPUMEpPAMH  MOJICKYJSIDHBIX  ypaBHEHUU
COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIUN;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KAUYECTBEHHOI'O COCTABA,
BO3MO>KHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALLICHUN B PA3JIUYHBIX YCIOBUSX;
BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYEO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUUYECKOTO 3JIeMEHTa 1Mo (opMyJie COeTUHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON pEAKIINH;

e IPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIIbHONW AEATEIbHOCTA — aHAJIN3 U CUHTE3,
CpaBHeHHUE, 0000IIeHne, cucTeMaTH3allrio, KIACCU(PUKAILIUIO, BBISBICHUE MPUYUHHO-
CIEINCTBEHHBIX CBSI3€M — U1 U3YUYCHHSI CBOMCTB BEIIECTB M XMMHYECKHX PEAKIUU,



€CTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOJIIOACHHUE, U3MEPEHNE, MOIETUPOBAHUE,
AKCHEPUMEHT (PEeabHbII U MBICIICHHBIN);

e cClENOBaTh TpaBWJIaM IIOJIb30BaHUS XUMHYECKOW TMOCYIOoW U Ja0OpaTOpHBIM
000pyIOBaHMEM, a TaK)Ke IMpaBUJiaM OOpaIllEHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XMMUYECKUX OMBITOB IO MOJYYESHHUIO U
coOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOAOPOJAa M KHCIOpOJa), MPUTOTOBJICHUIO
pPacTBOPOB C ONPEACIEHHON MAacCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, ILNIAHUPOBATH
U MPOBOAUTH XUMHUYECKHE HKCIIEPUMEHTHI M0 PAClO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIBI0 HHAUKATOPOB (JTakMyc, (heHoI(PTanernH, METUIOPAHXK U IPYTHE).

K koHiy oOyueHuss B 9 Kjacce MpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YYaIOIIUXCSl YMEHUM:

* PACKPBIBATh CMBICI OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKUM JIEMEHT, aTOM,
MOJIEKYJIA, UOH, KaTUOH, aHHOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCJIEHUS, XUMHUYECKAs PEaKIUs, XUMHYECKas
CBSI3b, TEIIOBOM 3 (EKT peakinH, MOJb, MOJSPHBIM O0BEM, PacTBOpP, AJNEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHUECKAs AUCCOLMAIMS, pPEaKIU HOHHOTO OoOMeHa,
KaTajJu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHUMbIE pEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHHUE
M BOCCTAHOBJICHHE, aJIOTpONus, amM(pOTEpPHOCTb, XMMHUYECKasl CBI3b (KOBaJEHTHas,
WOHHAsl, METaJUIN4YecKasl), KPUCTaJUIMYEeCKasl pelIE€TKa, KOPpPO3Hs METAUIOB, CILIABBI,
CKOPOCTh XHMHYECKOM pEaKUWH, TMpenenbHo nomnycrumas KoHueHrpamusa [IJIK
BEILIECTBA;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHSATUA W IPUMEHSTH OTH
NOHSATHS MPU ONKUCAHUY BEILIECTB U UX MPEBPALICHUN;

HCIIOJIB30BAaTh XWMUYECKYI0O CHUMBOJHMKY JJISI COCTaBJiCHHS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

e OIpEAENsATh BAJCHTHOCTb W CTENEHb OKHUCICHUS XUMUYECKHX DJIEMEHTOB B
COEMHEHUAX PA3JIMYHOrO COCTAaBa, IPUHAJIEAKHOCTD BEIIECTB K ONPEICIEHHOMY KIIACCY
COCNMMHEHMIA 10 (QopMynaM, BHJI XUMHYECKOM CBsi3M (KOBaJIeHTHAs, WOHHAs,
METaJUIMYECKasi) B HEOPraHWYECKUX COEJUHEHUSX, 3aps] HOHA II0 XUMHUYECKOH
dbopMyIie, XxapakTep cpeabl B BOJIHBIX PACTBOpPAX HEOPTaHUYECKUX COEAMHEHUH, THII
KPUCTAJUTMYECKOW PEMETKA KOHKPETHOTO BEIIECTBA;

epackpbeiBaTh cMbIici Ilepumogmueckoro 3akona JI. WM. MenngeneeBa wu
JE€MOHCTPUPOBATh €ro MOHUMaHHUE: OMHUCHIBATh U XapaKTepHU30BaTh TaOIMUHYIO (popmy
[lepuoguueckoil cUCTEMbl XUMHUYECKMX OJJIEMEHTOB: pa3linyaTh IMOHATUS «IJIaBHAA
noarpynmna (A-rpymnma)» u «mobounas moarpynna (b-rpymnma)», manabie U OOJIbIINE
MEePUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPbIE UMEIOTCSI B MEPUOJAMYECKON Tabiuile, ¢
YUCJIOBBIMU XapPAaKTEPUCTUKAMHU CTPOCHMSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsij sapa, o0liee YUCIIO AJIEKTPOHOB M PACIpeAesieHue UX MO JIEKTPOHHBIM CIIOSIM),



OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB M MX COCAMHEHUN
B IIpeJieax MajbIX IEPHO0B U TJIABHBIX MOATPYII C YYETOM CTPOSHHS UX aTOMOB;
KJIACCU(PUIIUPOBATH XUMHUYECKUE DIIEMEHThI, HEOPraHUYECKHUE BEIIECTBA, XUMHYECKHE
peakiuu (IO YHMCIYy M COCTaBY YYAaCTBYIOIIUX B PEAKIUW BEIIECTB, MO TEIMJIOBOMY
3 deKTy, 0 UBMEHEHUIO CTEIIEHEW OKUCICHUS XUMUUECKUX DJIEMEHTOB);

. XapaKTepu30BaTh (OMHUCHIBATh) OOIIME W CHEHU(PUUYECKHE XUMHUYECKHE CBONCTBA

NPOCTBHIX W CJOXKHBIX BEIIECTB, MOJATBEPKIasi OMHCAHHME MPUMEPAMH MOJEKYISPHBIX U

WOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIINH;

¢ COCTABJISITh YPAaBHEHHS DJCKTPOJIUTHUECKON JUCCOIMAIMKA KHUCIIOT, IIEN0YeH Hu
coJiel, TIOMHBICE U COKpAIICHHBIE YpaBHEHUS pPEaKIMii MOHHOTO OOMEHa, ypaBHEHUS
peaxiuii, IOATBEP>KIAIONINX CYIIECTBOBAHUE T'€HETUYECKON CBSI3M MEXKIY BEIEeCTBaMU
pa3IMYHBIX KJIACCOB;

e PACKPBIBATh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM

COCTaBIICHUS DJIEKTPOHHOTO OalaHca 3TUX PeaKIni;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHHMSI, BO3SMOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAICHUHN B PA3IUYHBIX YCIOBUSX;
BBIUYUCIISATh OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJSPHYIO MAacchl BEIECTB, MAacCOBYIO
JOJI0 XUMHUYECKOTO dJIeMEHTa 1Mo (OpMyJie COCIUHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOIUTH PACUETHI 0 YPAaBHEHUIO XUMHUECKON peaKIlnu;
coOMoaTh NpaBWja TMOJb30BAHUS XUMHYECKOW TMOCYyIO U J1abopaTOpHBIM
o0opy/noBaHMEM, a Takke MpaBuia OOpalleHUsI C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIUSMU TI0 BBITIOJHEHHUIO JTAOOPATOPHBIX XMMHUYECKHX OIBITOB IO MOJYYCHUIO U
COOMPaHMIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YIIIEKUCIIOrO ras3a);

e TIPOBOAWTH PEAKIMHU, TOATBEPKIAIONINE KAYECTBEHHBIN COCTaB Pa3jIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MyTEM XJIOpUA-, OpOMHUI-, HOAUA-, KapOoHaT-, ¢ocdart-,
CUWIMKAT-, Cynb(aT-, TUAPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ WOHBI HM3yYCHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTAaHMUECKUX BEIIECTB;

e  TIPUMEHSATH OCHOBHBIC OMNEPAIUN MBICIUTEIHHON ACATETLHOCTH — aHaJN3 U CHUHTE3,
cpaBHEHHUE, 00001IeHIE, CUCTEMAaTU3allMIO, BBISIBICHHE PUYMHHO-CIICACTBEHHBIX CBS3EH
— JJIs U3Y4YEHUS CBOWCTB BEIIECTB M XMMHMYECKHUX PpEAKLUUN, €CTeCTBEHHO-HAay4YHBIE
METOJIbl TO3HAaHUSA — HaOMIOJEHHe, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC

KoanuecTBOo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (UU(POBHIE)
KoHTpoJsbHbIE [MpakTHyeckne
n/n NMpPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoTsbI
Pa3nea 1. IlepeoHayanbHble XHMHYECKHE IIOHATHSA
L1 Xumus — BakHas 00J1aCTh €CTECTBO3HAHMS U 5 ) bubmuorexa [JOK
’ MPAKTUYECKOU EeSTEILHOCTH YEI0BEKA https://m.edsoo.ru/7f41837¢
Bbu6nuoreka [JOK
1.2 BemectBa ecKue pea 15 1
HICCTBA 1 XUMIHECKHIE peaKiiin https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paznen 2. BaxHeiliue npeacTaBUTEd HEOPraHMYEeCKHUX BelleCTB
bu6mmoreka [IOK
2.1 B .K Nl 0 6 1
O3AYX. RHCIIOPOLL. LIOHATHE 0b OKChiax https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 B Nl 8 1 1
OZIOPOAL. HIOHATHE O KHCTOTAX 1 COAX https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2. Bona. P i 1 1
3 ona. PactBopsl. [lonsTre 06 0OCHOBaHUSAX 5 hitps://m.cdsoo.ru/ 741837
24 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 1 1 1 bubanorexa HOK
' COEIMHEHU https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. llepuonnueckuii 3axkoH u llepuoguyeckasi cucrema xumnueckux 3jaeMeHToB JI. . MenneneeBa. Ctpoenne aToMOB. XUMHYECKasl CBA3b.

OKHCIAUTEIbHO-BOCCTAHOBHUTEIbHBIE peaKuuu

3.1

[Tepuonuueckuii 3akon u [lepuoanueckas
chcTeMa XuMHYecKux aneMenToB Jl. H.

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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MenneneeBa. CTpoeHue aroma

Xumudeckast cBsaI3b. OKHUCIUTEIbHO-

39 ] bu6mmorexa [IOK
BOCCTAHOBUTEJBHBIE PEAKIIUN https://m.edsoo.ru/7f41837¢
Hroro mo pas ey 15 fgfﬁiﬁiggﬁfmsm
PeszepBHoe Bpemst 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB IT1O 68

I[TPOTPAMME
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9 KJIACC

KoanuyecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
Konrposnbubie IlpakTuueckne  JIeKTpoHHBIE (HudpoBbIe)
n/n MPOrpamMmmbl Beero
padoThI paGoThI o0pa3oBaTe/IbHbIC PeCypChl
Pa3nen 1. BemecTBO 1 XuMu4ecKne peakiun
L1 [ToBTOpEeHMe U yriayoieHne 3HaHUH 5 1 bubmmoreka [JOK
’ OCHOBHBIX Pa3ZiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTHYECKAS AUCCOIALIMSL. 2 1 1 bubnnorexa [HOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeIMHEHUS
)1 OO61mas XxapakTeprUCTHKa XUMUYECKUX 4 1 bubmmoreka [JOK
’ sneMeHTOB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01mast xapakTepuCTHKa XUMUIECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa [JOK
' YT L-ep https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas XxapakTeprUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 1 bubmmorexa LHOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [TOK
’ . PYIIBL PO https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCTUHEHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

N bu6mmoreka [IOK
3.1 Obmpae cBoHCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIIe MeTaluIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
’ = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE IVTAHUPOBAHME 11O XUMHUHU 8 KIIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE
Ne Kontpo  IIpakTtnue Harta Jara
Tema ypoka uudgposbie
n/n Bcero JbHbIEC CKHe n3ydyeHusi = (Paxruyeckas
o0pa3zoBaTe/ibHbIE
padoTsI padoThI
pecypchl
| IIpeamer xumun. Poib XMMUM B )KU3HU YEIOBEKA. 1 bubnumoreka [IOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 IlousTre 0 MeTOaxX MO3HAHUS B XUMHHU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227¢
ITpaktuyeckas padora Ne 1 «IIpaBuiia paboTsl B
3 71a00paTOpHUH U IPUEMEI 0OpAILCHHS C 1 1 bubmorexa [TOK
patop p patt https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
4 UucTteie BemecTBa u cMecH. CriocoObI pas3ieneHus 1 bu6mmoreka [IOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 [TpakTuyeckas padora Ne 2 «Pa3nenenue cmeceit | | bubmmoreka [IOK
(Ha MpUMepe OYUCTKHU TTOBAPCHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
Bbu6nmuoreka [JOK
6 A 1
TOMBLH MOJICKY IR https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKUE IIEMEHTBI. 3HAKH (CHUMBOJIBI) | bubmuorexa [JOK
XHUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThic U CIIOKHBIEC BEIIECTBA 1 bubmorexa [TOK
P m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJICKYIISIPHOC YUCHHE 1 bubmorexa [IOK
yIp i https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.
Bbu6nmuoreka [JOK
10 Xumuueckasi popmynna. BaneHTHOCTh aTOMOB 1

XUMHNYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d227e
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1 OTtHocuTenbHas atroMHast Macca. OTHOCUTENbHAS bubmmoreka [JOK
MOJIEKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBasi 1011 XMMAYECKOTO 3JIEMEHTA B bubmuorexa [JOK
COCIMHCHUU https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. Mosb. Mosnsipaast macca ngg;;fg;gﬁ};m 45230
14 Kontponbnas padota 3a [ uetBepTh
15 dOu3nUeCKue U XUMUYCCKHC SBICHUS. Bbu6nmuoreka [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
16 IIpu3Haky U ycioBus NPOTEKAHUSI XUMAYECKUX bubnumoreka [IOK
peakuuin https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHUsI MacChl BELIECTB. XUMUUYECKHE bubmmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/ff0d3b88
18 Brraucnenus: konuuecTBa, MacChl BEIIECTBA 11O bubmuorexa [JOK
YPaBHEHUAM XUMUYECKUX PEAKIIHI https://m.edsoo.ru/ff0d5708
19 Knaccugukanus XuMHUecKuX peakiun bubnumoreka [IOK
(coennHEHMUSI, PA3IOKECHHSI, 3aMEIIIEHUS, OOMEHA) https://m.edsoo.ru/ff0d3{34
20 M. B. JIoOMOHOCOB — y4€HBIN-IHIUKIONEAUCT. bubmmoreka [JOK
O0001IeHrEe 1 cUCTEMaTU3aIlNs 3HAHUI https://m.edsoo.ru/ff0d40c4
71 KontponsHast padora Ne 1 o teme «BemecTBa u bubmmoreka [IOK
XAMUYECKHE PEAKLUN https://m.edsoo.ru/ff0d4290
” Boznyx — cmecs razos. Coctas Bo3ayxa. bubnmoreka [IOK
Kucnopon — snement u npocroe BemiectBo. O30H https://m.edsoo.ru/ff0d448e
PuznyecKre 1 XUMHUYECKHE CBOMCTBA KHCIOpOaa
23 (peakiuu okucieHus, roperue). [louarue 06 bubmorexa [TOK
https://m.edsoo.ru/ff0d4614
OKCHJIax
24 CriocoOsI MoNTydeHus KHCIOpOo/ia B JIA00paTOPUU U bubmmoreka [JOK

MpOMBIIIIEHHOCTH. [IpuMeHenmne kuciopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
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TemnoBoit 3 PeKT XUMUIECKON PEaKIuH, IIOHSITHE

25 0 TEPMOXMMHUYECKOM ypaBHEHUH, IK30- U bubmmorexa LHOK
p yp ’ https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIHSIX
%6 TomnmBo (He(Th, Yroiib U MeTaH). 3arpsi3HeHUe bubnuoreka [IOK
BO3/IyXa, CIIOCOOBI €r0 MPEIOTBPALICHHS https://m.edsoo.ru/ff0d4c4a
7 [TpakTrueckas padota Ne 3 mo teme «Ilomyuenune bubanorexa HOK
1 cOOMpaHue KUCIOPO/ia, U3YICHUE €TO CBOMCTBY https://m.edsoo.ru/ff0d4ae2
)3 Bomopon — aneMeHT u mpocToe BEmecTBO. Bbu6nmuoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
79 PU3NYECKUE U XUMUYECKUE CBOKMCTBA BOJOPOA. bubanorexka HOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
30 Kontponbnas padota 3a Il ueTBepTh
31 IlonsiTHE O KMCIOTAX U COJIAX bubmmorexa LOK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK
32 C 0 0
MOCOOBI TIOJTyYEHHUsI BOJIOPO/Ia B TabopaTopuu hits://m.cdsoo.rw/f0d4ddo
1 [IpakTuueckas padora Ne 4 no teme «[lomyuenue bubmmoreka [JOK
1 coOMpaHne BOJIOPOIa, U3YUCHHUE €TO CBOMCTBY https://m.edsoo.ru/ff0d4{42
N bubmuorexa [JOK
34 M i 00 .3 A
OJIIpHBIN 00BEM Ta30B. 3aKOH ABOTaIPO hitps://m.cdsoo.rw/f0d542¢
Brrunciienus 00bEMa, KOJIUUYECTBa BEIIECTBA ra3a
35 10 €r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA HIIH bubmmorexa LOK
. y y Bett https://m.edsoo.ru/ff0d55a0
00BEMY
Brruucnienust 06bEMOB ra3oB M0 YpaBHEHHIO
36 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX OTHOILICHUM bubmorexa [JOK
peakt https://m.edsoo.ru/ff0d5708
razoB
37 du3znueckue U XUMUUECKHE CBOMCTBA BOJbI bubmorexa [TOK

https://m.edsoo.ru/ff0d587a
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Bbu6nmuoreka [JOK

38 C i. 11 0
octaB ocHoBaHUU. [loHATHE 00 MHAMKATOpaX hitps://m.cdsoo.ru/f0d59e2
Bona kak pactBoputens. HacblieHHbIe U
39 Helfacm epHHLIe paCTBO bl Matj:OBaﬂ oJIst bubmorexa LIOK
B P P a https://m.edsoo.ru/ff0d5b40
BElIECTBa B pacTBOpE
[TpakTuueckas padora Ne 5 mo Teme
40 «IIpuroroBiieHnEe paCTBOPOB C ONPEACIEHHON bubmmorexa LOK
p . N p p peA https://m.edsoo.ru/ff0d5eba
MaccOBOH J0JIeil pacCTBOPEHHOTO BEILIECTBAY
A1 KonrtpomnsHast padora Ne 2 o teme «Kucnopos. bubnunoreka [IOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
42 Oxcuapl: coctas, KIaccU(pUKaIHs, HOMEHKIIATypa bubmmoreka LIOK
AL ’ HHL P https://m.edsoo.ru/ff0d664e
13 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA KUCIOTHBIX, bubanorexa HOK
OCHOBHBIX U aM()OTEpHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
44 OcHoBaHUs: cOCTaB, KJIacCU(PUKaIIHS, Bbu6nmuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
45 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA OCHOBaHUM bubmorexa LIOK
i https://m.edsoo.ru/ff0d67ca
46 Kucnotsr: cocraB, kiaccudukais, HOMEHKIATypa bubmorexa LIOK
) ’ T, yp https://m.edsoo.ru/ff0dfee2
47 [TonydyeHue 1 XUuMHYECKHUE CBOMCTBA KUCIOT bubmmorexa LHOK
e https://m.edsoo.ru/ff0dfee2
43 Conu (cpenHue): HOMEHKIATypa, COCOObI bubmmoreka [JOK
MOJTyYEHUS, XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
Bbu6nmuoreka [JOK
49 O06001IeHre U cCUcCTEMaTH3a 3HAHUH
HHCHHC 1 CHETCMATHSAMHA SHAHIH https://m.edsoo.ru/00ad9cb2
50 KonTponpnas padora Ne 3 mo teme "OCHOBHBIE bubmmoreka [JOK

KJIACCHl HEOPTAaHUYECKUX COCTMHECHUIA"

https://m.edsoo.ru/00ad9¢ela
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[TpakTuyeckas padora Ne 6. Pemenue

Bbu6nuoreka [JOK

51 AKCHEPUMEHTAIBHBIX 33724 110 TeMe «OCHOBHBIE
P a . https://m.edsoo.ru/00ad9b7¢
KJIACCHI HEOPTAaHUYECKUX COCTUHECHUIN
57 ['enernueckas cBsI3p MEKy KilacCaMu bubanorexa HOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
[TepBbie MOMBITKY KIaCCU(PUKAITUN XUMHUIECKUX
53 3J1eMeHTOB. [1oHsITHE O IPYIIIIax CXOMHBIX bubmorexa LOK
’ pyn https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
54 [Iepnonnueckuit 3akoH u [lepuoanueckas cucrema bubmmoreka [JOK
xuMudeckux djaemenToB . . Menaeneera https://m.edsoo.ru/00adas52¢
55 [Tepuoapl, rpynibl, HOATPYIIIBI bubmorexa [TOK
PHOJEL, TPYIHIEL, HOATPYI https://m.edsoo.ru/00ada52c
56 Crpoenue atromoB. COCTaB aTOMHBIX sIJIED. bubmmoreka [JOK
H3zoTtomsr https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
57 aneMmeHTOB Ileproanyeckoii cucrtemsl 1. U bubmmorera [IOK
P T https://m.edsoo.ru/00adaébc
MenneneeBa
XapakTeprucThKa XUMHYECKOTO 3JIEMEHTA IO €T0
58 noJioxkeHuro B [lepuoanueckoit cucreme . bubmorexa LIOK
p o https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa JJisi pa3BUTHS
59 Hayku 1 nipakTuku. J[. 1. Menaeneen €HBIN bubmorexa HOK
K p o A e ’ https://m.edsoo.ru/00ada96e
MeJIaror ¥ TpaXkIaHuH
60 PezepBHblil ypok. O60011I€HNE U CUCTEMATH3AIHS bubmmoreka [IOK
3HaHui/ Beepoccuiickast mpoBepouHas pabota https://m.edsoo.ru/00adb33¢c
I'onoBast koHTpoNBHAsS paboTa/Beepoccuiickast bubanorexka [JOK
61
poBepoyHas pabora https://m.edsoo.ru/00adb486
62 DJIEKTPOOTPULIATETBHOCTh aTOMOB XMMUYECKUX bubmuorexa [JOK
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3JIEMEHTOB https://m.edsoo.ru/00adaabg
bu6mmoreka [IOK
J4! 1
63 OHHA XUMIHeckas cBA3b https://m.edsoo.ru/00adac34
64 KoBanenTHast nojisipHas XuUMHUYECKas CBI3b 1 Bubmorexa IIOK
b https://m.edsoo.ru/00adaabg
65 KoBanenTHast HemmoyapHasg XUMUYECKasl CBI3b 1 buGnnorexa LIOK
p https://m.edsoo.ru/00adaabg
Bbu6nmuoreka [JOK
66 Crenenp okuceHHA ! https://m.edsoo.ru/00adae28
67 OKHCIIUTENLHO-BOCCTAHOBUTEIILHEIE PEAKITNU 1 bubmorexa LIOK
peaKtt https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
68 OKHUCIIUTEIN U BOCCTAHOBUTEIU 1 hitps://m.cdsoo.ru/00adb076
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INOYPOYHOE INIAHUPOBAHME 11O XUMHUHN 9 KJIACC

KoanuecTBOo 4acoB

DJIeKTPOHHbIE
Ne Koutpo  Ilpakruu Jata Jlata
Tema ypoka uudpoBbie
n/n Bcero JIbHbIE ecKHe n3ydeHusi = axruyeckas
o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 IIepnonnueckut 3akoH. Ilepuonnueckas cucrema 1 bu6nuorexa [IOK
xumuueckux asemenToB JI. . Meneneera https://m.edsoo.ru/00adb59¢e
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 1 bubanoreka LIOK
3JIEMEHTOB TIEPBBIX TPEX NEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus u HOMEHKIIaTypa HEOPraHUYEeCKUX | bubmmnoreka [JOK
BEIIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XUMUYECKON CBSA3U U TUIIBI KPUCTAJUIMYECKUX 1 bu6mmoreka [IOK
pEeETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o reme «IloBTOpenue u
5 yriyOJIeHHE 3HAaHWW OCHOBHBIX Pa3fIesioB Kypca 8 1 1
KJ1acca
6 Knaccudukanus XuMH4eCKUX peakiuii mo | bubnmoreka [JOK
pa3TUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [ToHsATHE O CKOPOCTH XMMHUYECKON PEAKIIUH. 1 Bubmuotexa [JOK
IIoHsATHE O TOMOTE€HHBIX U I€TEPOrE€HHBIX PEaKIMIX https://m.edsoo.ru/00adbe9a
[TonsiTue 0 XMMUYECKOM paBHOBECUU. DAKTOPHI,
8 BIIUAIOIINE HA CKOPOCTh XMMUYECKOHN peakuu u 1 Bubmmorexa [IOK
P p https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO PAaBHOBECUS
9 OKUCIUTEIHHO-BOCCTAHOBUTENLHBIE PEAKIIUU 1 bubmmorexa IOK
p https://m.edsoo.ru/00adcade
10 Teopus anekTpoauTUIecKor qucconnanuu. CuibHbIE 1 bu6nuoreka [IOK

1 c1a0bIe JIEKTPOTUTHI

https://m.edsoo.ru/00adcd68
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bubmunoreka LIOK

11 n 7|
OHHBIC YPaBHCHUA peaKiiu https://m.edsoo.ru/00add448
XnuMHYecKre CBOMCTBA KUCIOT U OCHOBAHHUII B CBETE
12 MPEACTABIEHNUI 00 DIIEKTPOITUTHYECKON bubmorexa HOK
pea ™ https://m.edsoo.ru/00add5d8
IHUCCOLIUAINA
XUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIPEACTABIIEHUI 00 DIIEKTPOITUTHYECKON bubmmorexa [IOK
pel P https://m.edsoo.ru/00add8b2
IHUCCOLIUAINA
KonTtponsHag padora Ne 2 1o TeMe
14 «3nef<)T OJ'II/ITIf‘{eCKaSI ucconuanusa. XUMHUIECKHE TR0
P a YLD https://m.edsoo.ru/00addecO
peaKklu B paCTBOPaX»
15 ITonsTue o ruapoause cojiei bubmorexa OK
P https://m.edsoo.ru/00add9d4
[TpakTuyeckas padora Ne 1. «Pemienue bu6nuorexa [IOK
16
JKCIIEPUMEHTAJIBHBIX 3a1a9) https://m.edsoo.ru/00addbfa
but6mmoreka [IOK
1 N
7 O000111eHIE U CUCTEMATU3ALUs 3HAHUN hitps://m.cdsoo.rw/00addd 12
18 OO6m1ast XapaKTepUCTHKA rajJJOTeHOB. XUMUUYECKHE bu6nuoreka [IOK
CBOICTBA Ha MPUMeEPE XJIopa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. ConsiHast KUCIIOTa, XUMHUYECKHE Bubmuotexa [JOK
CBOWCTBA, OJIyYECHHE, MPUMEHECHHUE https://m.edsoo.ru/00ade104
20 [TpakTuyeckas padora Ne 2 o teme «llomydenue bu6nuorexa [IOK
COJISTHOM KHMCJIOTBI, U3yUYEHHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
)1 Brruuciienus mo ypaBHeHUSIM XUMHUYECKUX PEAKIUT, bu6nuoreka [IOK
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bubmunoreka LIOK
22 OO01ast XxapakTEPUCTHUKA JJIEMEHTOB VIA-
Has XapaKTCPUCTHKA SJICMCHTOB TPyTet https://m.edsoo.ru/00ade64a
23 AnnorpomnHbie MoaudUKau cepbl. HaxoxaeHue but6mmoreka [IOK
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cepbl U €€ COCIMHEHUH B pUpoae. XUMUUECKUE
CBOWCTBA CEPBI

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

24 CepoBogopo/, ctpoeHne, GU3nIecKrue U XUMUIECKUE bu6nuoreka [IOK
CBOICTBA https://m.edsoo.ru/00ade802

’5 Oxcuppl cepol. CepHas kKucnoTa, GuznyecKue u bubnmoreka [JOK
XMMHYECKHUE CBOIMCTBA, MPUMEHECHHE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaAKIINH, JICKAIINE B OCHOBE

26 MIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs CepHOM bubmmoreka [JOK
KHUCJIOTBhL. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adec8a
Cpelbl COeTMHEHUSIMU CEPhI

7 Brruncnenune MaccoBoit 1011 BBIXO/Aa MPOAYKTA bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO6m1ast XapaKTeprUCTUKA JIEMEHTOB V A-TPYIIIIHI.

28 A30T, pacripocTpaHeHHEe B IpUpoae, GU3NIecKue 1 bubmmorexa LOK

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

XUMHUYECKHE CBOMCTBA

29 Kontponbnas padota 3a Il ueTBepTh

30 AMMHUaK, ero pu3nYeckre 1 XUMHUECKUE CBOICTBA, Bubmuotexa [JOK
MOJIyYEHUE U IPUMEHEHNE https://m.edsoo.ru/00adf004

31 [TpakTrueckas padota Ne 3 mo reme «Ilomyuenune bu6nuoreka [IOK
aMMUaKa, U3y4ECHHUE €ro CBOUCTB https://m.edsoo.ru/00adf180

1 A3OTHas KuCioTa, €€ (u3nuecKue u XUMUYECKue bubnmoreka [JOK
CBOICTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHnE HUTPATOB U COJIEH aMMOHMUS B

1 KaueCTBE MUHEPATbHBIX YA0OpEeHU. XUMUIECKOe bubmmoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpelibl COEAMHEHUSIMU https://m.edsoo.ru/00adf518
azoTa

34 dochop. Oxcun dhocdopa (V) u pochopuas bu6nuoreka [IOK

KHCJIO0Ta, (PU3NYECKHEe U XUMHUUECKUE CBOMCTBA,

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



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

MIOJIy4YeHUE

Hcnons3zoBanne GpocdaToB B Ka4eCTBE MUHEPATBHBIX

35 oOpeHuid. 3arps3HeHUE TPUPOTHON CPEIbI bubmorexa OK
YAo0P - 2arp PHPOA peA https://m.edsoo.ru/00adfc20
dbocharamu

36 Yrnepon, pacnpocTpaHeHue B IpUpoJe, pusndeckue bubnmoreka [JOK
Y XMMHYECKHUE CBOICTBA https://m.edsoo.ru/00adfd9¢
Oxcupel yriaepona, ux pu3ndeckue U XUMHIECKHe

. bubmoreka [JOK
37 CBOMCTBA. DKOJIOTHYECKHUE TTPOOIEMBI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuaom yriepona (IV)
38 VYronbpHas KUCI0Ta U €€ COJTN bubmorexa HOK
https://m.edso0.ru/00ac006¢c
[TpakTuyeckas padora Ne 4 o teme "Ilonmyuenue

39 JieKucyoro raza. KauectBenHas peakius Ha bubmorexa HOK
4 . P https://m.edsoo.ru/00ae027¢
KapOOHAT-NOH

40 [lepBoHauaIbHBIE TOHATHUS 00 OPraHUYECKUX bu6nuorexa [IOK
BEILIECTBAX KaK O COEAUHEHUAX yriaepoaa https://m.edsoo.ru/00ae054e

41 Kpemuuii u ero coequHeHus bubmorexa OK

p A https://m.edsoo.ru/00ac080a
[TpakTrueckas padota Ne 5. Permenue
42 SKCIEePUMEHTAIbHBIX 3a4a4 II0 TeMe «BakHenmue bubmmorexa IOK
P https://m.edsoo.ru/00ac0bf2
HEMETAaJUIbl U UX COCTUHCHUS

13 KonTponbnas padora Ne 3 no teme «Baxueiiue bubmmoreka [JOK
HEMETAJJIBI U UX COCOVHEHUS)) https://m.edsoo.ru/00ae0e18
OO01mas xapakTepucTHKa XUMUIECKUX HIIEMEHTOB —

44 MeTaJJIOB. MeTaJiinuecKkas CBsI3b U MEeTaJJTNUecKas bubmoreka [JOK
KpUCTa/uIM4ecKas pemérka. Pu3nyeckue CBOMCTBa https://m.edsoo.ru/00ae103e
METaJIJIOB

45 XHUMHUYECKHE CBOMCTBA METAJIJIOB. bubmunoreka LIOK
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DNEKTPOXUMHUYECKHUN Psii HAIIPSHKEHUH METaIIOB

https://m.edsoo.ru/00ael 156

OO6mwme crmocoOb! morydeHus: MeTauioB. CIUTaBbl.

but6mmoreka [IOK

4 B “
6 BIYUCIICHUS 110 YPABHEHUSIM XUMUYECKUX PEAKIUH, hitps://m.cdsoo.r/00ac] 156
€CJIM OJIUH U3 PEareHTOB COJEPKUT MPUMECH
47 IlonsTHE O KOPPO3UU METAILIOB bubmorera [IOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
4
8 Ienoumpie MeTaL bl https://m.edsoo.ru/00ae14b2
49 OKCHUIBI M THAPOKCUIBI HATPUS U KaJIUS bubmorexa HOK
A P A p https://m.edsoo.ru/00aec14b2
50 KonrtponsHas padora 3a Il yerBepTh
51 [[lenouHo3eMenbHBIE METAIUIBI — KAJIBLIUHA U MarHUM Bubmmorexa [IOK
H https://m.edsoo.ru/00ael5e8
52 Baxkueiinme coeAUHECHNS KaIbIIH bubmorexa [IOK
A H https://m.edsoo.ru/00ael5e8
53 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH
N N bu6mmoreka [IOK
54 KéctkocTh BO CITOCOOBI €€ ycTpaHe
TROCTE BOARLH €1l B €¢ yeTpaneHiA https://m.edsoo.ru/00ac1886
55 [TpakTuueckas padora Ne 6 o Teme "KeEcTtkocTh bubmmoreka [JOK
BO/JIbI U METOJIbI €€ yCTpaHeHus " https://m.edsoo.ru/00aelae8
56 | T'omoBas KOHTpoJbHas paboTa
bu6mmoreka [IOK
Al .
>7 TOMHHIH https://m.edsoo.ru/00aclc64
bubmunoreka LIOK
58 A i
M(pOTEepHBIE CBOMNCTBA OKCHJIa U THUIPOKCHIA hitps://m.cdsoo.ru/00ac] 64
bubmunoreka LIOK
59 K
e1e30 https://m.edsoo.ru/00ac1d86
60 Oxcunsl, Tunpokcu bl u conu xenesa (1) u xenesza bubmmnoreka [JOK
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(I11)

https://m.edsoo.ru/00ae35e6

61 O0001IeHrEe 1 cUCTEMaTU3aIlNs 3HAHUI

[Tpaktuyeckas padora Ne 7. Pemenue
62 AKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxxHenue
METAIUILI U KX COETUHEHUS

bubmunoreka LIOK
https://m.edsoo.ru/00ae3de8

Beruncienus no ypaBHEHHUSIM XUMUUECKUX PEaKIUi,

63 €CIIM OJIMH U3 PEareHTOB J]aH B H30BITKE WIIH ) bubmmoreka [JOK
COCPKUT IpUMeCH. Brruncienus MaccoBOM J0JIN https://m.edsoo.ru/00ae1750
BBIXOJIa MPOJIYKTa peaKluu

64 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1

65 BemecTBa 1 maTepuanbl B TOBCEIHEBHOW KU3HU | bubmunoreka LIOK
YeIIOBEKA https://m.edsoo.ru/00ae3f50

66 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI 1 bubmorexa [IOK

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

67 Ponp xumum B pemieHnn SKOJ0TUYECKUX MpooemM 1 bubmorexa OK

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

68 PesepBHblil ypok. O60011€HNE U CHCTEMAaTHU3alHs | bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00ae0d0a

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJIBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30oBaTeJIbHOM MPOrPaAMMbI OCHOBHOTI'0 0011er0o 00pa30BaHUs

1

ITo Teme: «HepBOHaLIaJ'II)HBIe XUMHUYCCKUC ITOHATHUA»

1.1

pPacKpbIBaTh CMBICTT OCHOBHBIX XUMHYECKHX IIOHSATHI: aTOM,
MOJIEKYJIa, XUMHUYECKHI JJIEMEHT, TMPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJIHAs), BaJCHTHOCTD,
OTHOCUTCJIbHAA AaTOMHAsA U MOHeKy.H}IpHa}I Macca, KOJIHMYECTBO
BEIECTBA, MOJb, MOJISIpPHAs Macca, MaccoBas JOJII XHMHYECKOTO
DJIEMEHTA B COCIMHEHUHU, MOJISIPHBIA OOBEM, XMMHUECKas PEaKIus,
KIaCCU(UKALKS  PEaKIMi:  peakluud  COCAUHCHHS,  PEaKIUH
pa3NoKEHUs, PpEaKIHMHd 3aMEIICHHs, pEakIuu OoOMeHa, JK30- U
SHJIOTEPMHUUYECKHE PEaKIuu, TEeIuIoBOH 3G (dEKT peakiuu, pacTBop,

MaccoBast I0Jisl BelecTBa (MIPOLIEHTHAsI KOHIICHTPAIHs) B pACTBOPE

1.2

HUIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

UCTOJIb30BaTh XMMUYECKYI0 CHMBOJHMKY JJIsI COCTaBJIEHUS (HOopMys

BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIUI

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MaccChbl BCIIIECCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOI'O Y4YCHHA, 3aKOHa

ABoraznpo

1.5

OIpECacCIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJaccu(UIUPOBaTh XMUMUYECKHE peakuud (M0 YUCIy MU COCTaBy

YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEINIOBOMY 3D PeKTY)

1.7

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAaccChl

BC€IICCTB




1.8

BBIUMCIISTH MAacCOBYIO JOJNIO XMMHUYECKOrO 3JeMeHTa 1o (opmyse

COCIUHECHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOMbI IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJCIMPOBAHME,  OKCIEPUMEHT  (pealibHblii U

MBICJICHHBIH )

ITo Teme: «BaxHenmue npeacTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

2.1

PACKpPBIBATH CMBICII OCHOBHBIX XHMHYCCKHUX MOHSTHM: OKCH I,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONpEeNeNsATh MPUHAJICKHOCTh BEHIECTB K OMNPENEIEHHOMY KJaccy

COoeMHEeHMH 10 popmyam
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KJIacCU(UIIUPOBATH HEOPTAaHUYECKUE BEIIECTBA
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XapakTepu30BaTh (OMUCHIBATH) OOIMME XMMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCPKAAd OMUCAHUC IMPUMCPAMHU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

2.5

IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MNPOTCKAHHUA XHUMHUUYCCKUX

MPEBpAICHUH B pa3JIMYHbIX YCIOBUSIX

2.6

cleoBaTh IpaBWJIaM IIOJIb30BAaHUS XHUMHUYECKOM TMOCyIod |
1ab0paTOpHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHU C HHCTPYKUHUSMHU IO BBINOJTHEHUIO
1a00paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOTYYEHHUIO M COOMpaHUIO
ra3zoo0pa3HbIX BemIECTB (BOJAOpOAa M KHUCIOPOJA), MPUTOTOBIICHHUIO
pacTBOpOB € ONPEAECIEHHOM MAacCOBOM JIOJIEM  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKHE HKCIIEPUMEHTHI 1O
pacmo3HaBaHUIO PACTBOPOB IIeo4eid W KHUCIOT C TOMOIIBIO

UH/INKATOpOB (JIakKMycC, (eHOIPTaTCHH, METUIIOPAHXK U JIPYTHUE)

2.7

IIPOBOJUTH PACYETHI 110 YPAaBHEHUIO XUMUYECKON peaKkIuu

IIo Tteme: «llepuonmueckuit 3axkon u Ilepuoguueckas cucrema
xumudeckux snemeHTtoB JI. M. MengaeneeBa. CtpoeHHe aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIE pcaknuuun»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XWUMHYCCKUX HOHATHH: AApO aroma,
SJICKTPOHHBIA CJIOW aroMma, aToOMHas OpOWTalb, paauyC aroma,

XUMHYCCKAA CBA3b, MNOJISIpHAd W HCMOJIKIPHAA KOBAJICHTHASA CBA3b,




3JIEKTPOOTPHUIIATEILHOCTh, HOHHAS CBSI3b, HOH, KAaTHOH, aHMOH,

CTCIICHb OKUCJICHUA

3.2 KIIACCU(UITUPOBATH XUMUYECKUE IIIEMEHTBI
OMHCHIBATh U XapaKTepu30BaTh TaOmMuHyl0 ¢Gopmy I[lepuomndeckoii
CUCTEMbl XMMHMUYECKHUX DJIEMEHTOB: pazluyaTh IOHSATHUS «TJIaBHAA
33
noarpynna (Arpynma)» u «moOGouHas mnoarpynmna (brpymma)y,
«Malple» U «OOJbIINE) MePUOIbI
packpeiBaTh cMbich [lepuogmueckoro 3akona J[.M. Menneneena:
34 JIEMOHCTPUPOBATh TOHUMAaHUE MEPUOANIECKON 3aBUCUMOCTH CBOWCTB
' XUMHYECKHX 3JEMEHTOB OT HX monoxeHus B Illepuoanueckoit
cucreme
COOTHOCHUTH  O0O3HAYEHHUs, KOTOpbIE UMEIOTCS B  TabmuIe
«ITepuognyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB J.N.
3.5 MeHnneneeBa» C YHCIOBBIMM XapPAaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsj sapa, OO0IIee YHUCIOo
3JIEKTPOHOB U pacnpeiesieHue X MO 3JIEKTPOHHBIM CII0SM)
16 ONpeAeNsiTh  CTENeHb OKHUCJIECHHUS  D3JEMEHTOB B  OMHApHBIX
' COCTMHEHUSIX
37 OTIpEICNATh BUJ XHUMHUYECKON CBsI3W (KOBaJIeHTHass W HOHHAs) B
' HEOPraHMYECKUX COCIMHEHUSIX
9 KIIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTAaThl 0CBOEHHUS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yjabTara

1

IIo Teme: «BGH_IGCTBO " XUMHUYCCKad pCaKus»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKUX TIOHSTHA: pPacTBOD,
AJNIEKTPOJIMTHI, HEIIEKTPOIHTHI, SJICKTPOIUTHYECKAS JIUCCOLUAIIHS,
peakuuu WOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
obpaTuMble " HEOOpaTUMbIe peakiuu,
OKHUCJIUTEITbHOBOCCTAHOBUTEIHHBIC peaxium, OKUCIIUTEb,
BOCCTAHOBUTEIIb, OKHCIEHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAas, HOHHas,

MeTaJlJIM4ecKasi), KpUCTAJUIMYecKas pemérka, CIUIaBbl, CKOpPOCTb




XUMHYECKON peaKkiuu

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MOHATHH H

MMPUMCHSATH 3TU MMOHATHS ITPU OITMCAHUHN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

COCTAaBJISITb YPAaBHCHUA 3JI€KTpOHHTI/I‘IeCKOI>'I Jucconmuanum KHCIIOT,
IeJoYe M COJIeH, TOJHBIE W COKpalIEHHBIE YpPaBHEHUS PEAKIMIA

WOHHOI0 00OMeHa

1.4

PACKPBIBATE CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ

MIOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

1.5

MPOBOAUTDH PACUETHI [0 YPAaBHEHUIO XUMUYECKOMN peakiiuu

IIo Temam: «Hemertamnpl M UX coeauHeHUsI» U «MeTamisl U UX

COCOAUHECHU A

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U CIIEM(PUICCKUE XUMUUECKIE
CBOMCTBA MMPOCTBIX U CJIOKHBIX BCHICCTB, INOATBCPIKAAsA OIHNCAHHC
pUMEpaMu MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XAMHUYECKHUX peaKui

2.2

COCTAaBJIATb YPAaBHCHUA peaKHHﬁ, MOATBCPIKAAIOIUX CYHICCTBOBAHNC

TCHETUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUCCKHUX HpeBpameHHﬁ B PA3JIMYHBIX

YCIIOBUSAX

24

ClIeZIoBaTh MpaBHWJaM  TIOJB30BaHUS XMMHUYECKOH TMOCYyIOH |
1ab0paTOpPHBEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH II0 BBITIOJTHEHUIO
1ab0paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOTYYEHHUIO M COOMpaHUIO

ra3000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

IOPOBOIUTH PEaKIMM, MOATBEPKIAIONIMNE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACHO3HABATh ONBITHBIM IyTEM XJOpUA-,
Opomun, wuoamna, kapbonar, ¢Qocdar, cuimkar, cynbdar,
THIPOKCHIMOHBI, KaTHOHBl aMMOHHMS, MOHBI H3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPAX HEOPraHUYECKUX BELIECTB

ITo Teme: «Xumus 1 OKpyKarolas cpeaa»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX Xumuueckux mnouaruit: [IJIK

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

IMPUMCHATE OCHOBHEBIC OIICpanuu MBICITUTEIIEHOM JCATCIIBHOCTH —




aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTHU3aIUIO,
BBIABJIICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBHBGﬁ —  AJId HBYqGHHH
CBOWCTB BEIIECTB M XUMHYECKHX pEAKIM, ©CTCCTBCHHOHAYUYHBIC
METOAbI IIO3HAHHUA — Ha6JHOI[eHI/Ie, I/IBMGPGHHG, MO,Z[GJ'II/IpOBaHI/Ie,

SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Ponp XMMUM B KHA3HU 4YENIOBEKAa. XUMHSI B CUCTEME HayK.
Tena m BemiecTBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BC€IICCTB

1.2

ITonsaTtue o MCTOAaX IIO3HAHUA B XUMHU. Yuctele BC€IICCTBA U CMCCH. CnocoObl

pazzaeneHus cMecen

1.3

AToMBI W MOJICKYIJIBI. Xumudeckrue d3neMeHThl. CHMBOJIBI  XUMHYECKHX

aeMeHTOB. [IpocThie U COKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIBHAas ~ aTOMHasg — Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTA

B COCAUHCHUUN

1.5

KonunuectBo BemectBa. Monb. MonsipHast Macca. B3auMocBsI3p KOJIMUECTBa,
Macchl M 4YMCIA CTPYKTYPHBIX enuHuIl BeuiectBa. Pacué€rel mo dopmynam

XUMHYECKUX COCAUHCHUN

1.6

Du3nyecKue U XUMHUYECKUE SIBICHUSA. XUMUUYECKas PEaKUHs U €€ NMPU3HAKHU.
3aK0H COXpAaHEHHS MACChl BEIIECTB. XUMHUECKUe ypaBHeHUs. Knaccuduxarus

XUMHUYECKHUX PEAKINH (COeTUHEHUS, Pa3NIOKEHUS, 3aMEIICHUs, 00MEHA)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0H, € IpaBUIaMHU
pabotrel B Jaboparopuu U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opysoBaHHEM, H3yUYe€HHE U OINMUCaHUE (PUINYECKUX CBONCTB 0O0pa3IoB
HEOPTraHWYECKHX BEIIECTB, HaOMIoAcHHE (U3MYECKUX (TUTAaBICHHE BOCKA,
TasHHE JIbJla, PACTUPAHHUE caxapa B CTYNKEe, KUIIEHUE U KOHJEHCALUs BOJIbI) U
XUMHYECKHX  (TOpeHHe CBeuYd, [MpOKAJIMBAaHWE METHOM  MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIIOTOHW) SBJICHUW, HAOIIOJCHHE MW OIMCaHUe
IPU3HAKOB TMPOTEKAHHWS XHUMHUYECKHUX peakuuid (pasjoxeHHe caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCIOTBI C XJOPHAOM Oapus, pa3ioKCHHE
ruapokcuaa meau(ll) mpu HarpeBaHWu, B3aUMOJICUCTBHUE XKejle3a ¢ pacCTBOPOM

conu meau(1l), n3yuenue crnocoOoB pazaeneHus: cMeceit (C MOMOIIbI0 MarHUTa,




(bunpTpOBaHUE, BBIMTAPHUBAHKE, TUCTHUIULAIMS, Xpomarorpadus), MpoBeacHUE
OYHNCTKHU HOBapeHHOﬁ coJu, HaGHIO,Z[eHI/Ie " OIIMCAaHUC PE3YyJIbTATOB IIPOBCACHU A
OTBITA, WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJ (IIapOCTEPKHEBBIX )

Bakseiiue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Bo3ayx — cmech razoB. CocrtaB Bo3zmyxa. Kuciopoa — ajneMeHT W mpocToe
BemecTBo. HaxoxkeHue Kuciopona B MpUpone, GU3HYECKHE W XUMHYECKUE
cBoiictBa (peakiuu ropenus). Okcunsl. [Ipumenenue kucmopoga. CrocoOsr
MOJIyYCHUsT KHUCIIOpOJa B JIADOPAaTOPUU W TMPOMBINUIEHHOCTH. KpyroBopor

Kucinopoaa B npupoae. O30H — ammoTponHast MoAU(pUKAIMS KHCIOPoaa

2.2

TennoBoil 3P PeKT XUMUIECKON peakiiui, TEePMOXUMUYECKHE YPaBHEHHSI, 3K30-
Y DHAOTEPMHYECKUE peakuuu. TOIIMBO: yroib U MEeTaH. 3arpsi3HEHUE BO30yXa,

yCUJIeHHE TapHUKOBOTO 3¢ ekra, pazpyiieHne 030HOBOTO €05
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Bomopon — sneMeHT M mpocToe BemiecTBO. HaxoskmaeHwe BoIopoja B MPUPOJIE,
du3nuecKkre W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTYYCHHUS.

Kuciaote! u comm
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MounsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YpaBHEHUSM

2.5

®dusznyeckue CcBoWcTBA BOAbl. Boma kak  pacTBopuTenb. PacTBOpBI.
HacmmeHHHe N HCHACBIIICHHBIC PACTBOPBLI. PaCTBOpI/IMOCTI: BCIICCTB B BOJC.
MaccoBasi 10oas BeleCTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KHU3HHU 4desoBeka. Kpyrosopor
BOJABI B TpUPOAC. 3arps3HEeHHE MPUPOMHBIX BoJA. OXpaHa HW OYHCTKA

MIPUPOAHBIX BOJI

2.6

Knaccudpukanuss nHeopranmueckux coeauHenuit. Oxcuasl. Knaccudukamms
OKCHJIOB: coJieoOpa3zyromie (OCHOBHBIC, KHCIOTHBIE, aMdoTepHbIe) U
HeconeoOpazyromue. Homenknarypa okcugoB. Du3nuecKHne U XUMHUYECKHE

CBOMCTBA OKCHAOB. [losryueHne okcuioB

2.7

OcHoBanns. Krnaccudukanus ocCHOBaHHW: IMENOYM HW  HEPACTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMi. [TonyueHne ocHOBaHUA

2.8

Kucnorel. Knaccudukanus kuciaor. Homenknarypa kucnor. ®dusnyeckue u
XUMHYECKHE CBOMCTBAa KHCIOT. Pan axktuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuyenue kucior

2.9

Comu. Homenknarypa coneil. ®uznueckue M XUMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit




2.10

I'ereTmueckas cBA3b MEXKAY KiiacCaMU HEOPTraHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMUYECKUN  OKCHEPUMEHT: KadeCTBEHHOE OIpeAesiCeHHUEe  COAEpHKaHUs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHHe, paclio3HaBaHHE U M3YyUYECHUE
CBOMCTB KHCIOpOJa, HAOMIOEHNE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJOM U
yCIIOBHUS BO3HUKHOBEHUS M MPEKpaIleHUs] ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
oOpa3iaMu OKCHUJIOB M OIMCAHWE MX CBOMCTB, IOJyYeHHE, CcOOHMpaHue,
pacro3HaBaHHe W HM3y4CHHE CBOMCTB BOJIOpOJa (TOpPEHME), B3aMMOJCHCTBHE
Bozopoaa ¢ okcugoMm Meau(Il) (BO3MOXKHO HUCIIOIB30BaHKUE BUICOMATEPUATIOB),
HaOrofieHne OoO0pasloB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEJOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCWUCTBHE BOJbI C MeTalslaMd (HAaTPUEM U KaJbI[UEM)
(BO3MOKHO HCIIOJIb30BaHME BHJICOMATEpHANIOB), OIPEACICHUE PACTBOPOB
KUCIIOT W IIEJNOYed C TMOMOIIBI0O HHAWKATOPOB, HCCIENOBaHHE OOpas3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIAcCOB, HAOIIOACHUWE H3MEHEHUS
OKpPacKM MHJIUKATOpPOB B pacTBOpax KHUCIOT U IIeJIo4yel, H3ydeHHe
B3aumoeiictBusi okcuga meau(ll) ¢ pactBopom cepHON KHCIOTBI, KUCIOT C
METaJJIaMH, PEaKIMi HEUTpaIM3aliK, TOJTy4Y€HHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJHOIO0 MeTaula JApPYTMM M3 pacTBOopa COJIM, pELICHHE
9KCIIEPUMEHTANIBHBIX 33a4y 1Mo TeMme «BakHelne Kiiacchl HEOPTaHUYECKUX

COEIUHEHUIT»

Ilepronnueckuii 3akoH U [lepuoanueckast cucreMa XMMUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CtpoeHre aToOMOB. XUMHUYECKasi CBI3b. OKUCIUTETBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBble MOMBITKM KJIACCU(PUKALMKM XUMHUYECKUX dyeMeHTOB. [loHsTHe O
Irpynmnax CXOAHBIX 3JICMCHTOB (H_IGJ'IO‘IHBIG 1 IMICIIOYHO3CMCIBHBIC MCTAJJIbI,
raJOreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT amMdoTepHBIC

OKCHUABI U THAPOKCHUABI

3.2

IIepnoanueckuit 3axoH. [lepuoguyeckas cucreMa XUMHYECKUX dieMeHToB [1.1.
Menneneena. Kopotkonepuoanas u JUTMHHOTIEPUOTHAS dhopmbl
Ilepuonnueckoit cucrembl xumudeckux daeMmeHtoB .M. Menneneesa.
Ilepuoaer u rpynmbl. PU3MYECKUN CMBICT TMOPSAKOBOTO HOMEpa, HOMEpPOB

nepruoaa U rpymiibl 3JICMCHTA

3.3

Crpoenne atomMoB. CoctaB aToOMHBIX sanep. M3oronbl. Dnektponsl. CTpoeHUe

OJICKTPOHHBIX 000JI0OYEK aTOMOB IEPBBIX 20 XMMHYECKHMX DJIEMCHTOB




Ilepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.M1. Menneneesa

3.4

3aKOHOM€pHOCTI/I HU3MCHCHUA paauyca aTOMOB XHUMHUYCCKUX DBJICMCHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOWCTB MO TpyINIaM U MEepHOIaM.
3nauenue [lepuoanueckoro 3akoHa u Ilepronuyueckoil CUCTEMBbI XUMHUUYECKHUX
3JIEMEHTOB JUIsl pa3BUTHS Hayku W npakTtuku. .M. MenaeneeB — y4€Hbld U

rpakJ1aHuH

3.5

Xumuueckass cBsizb. KoBaneHTHas (mOJisipHass M HEMOJISIPHAs)  CBSI3b.

SHGKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

Crenenb okucieHus. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecch

OKHCJICHMS B BOcCTaHOBJICHHUA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XVUMUYECKUH OKCIEPUMEHT: H3y4eHHEe OO0pa3IOoB BEIIECTB METALIOB U
HEMETAJJIOB, B3aUMOJIEUCTBHUE TUAPOKCHIA ILMHKA C PACTBOPAMHM KHUCIOT H
niesouel, MpoBEACHUE OMbBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-

BOCCTAaHOBUTENBHBIX peaKluil (TOpeHue, peakliuu pas3yIoKeHHs], COEITUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

BemecTBo 1 xummndeckas peakuus. [lopropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoguueckas cucremMa XUMUYECKUX 3nemMeHToB J[. M.
MenpneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XMMHYECKUX DJJIEMEHTOB TNEPBBIX TPEX MEPUOAOB, KaJIMs, KaJdbLUHUS U UX
COCAMHEHUN B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepmoanueckoi

CUCTEME U CTPOCHUEM HNX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKON CBA3U. THUMBI KpHUCTANIMYECKUX
pEmETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOU PEIIETKU
U BHUJA XUMUYeCKOH cBsizu. Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKHX
BellecTB (MeXAyHapoaHas U TpUBHAJIbHAsA). XMMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K  pa3jMUHbIM  KJjaccaM HEOpPraHMYECKUX  COEIMHEHUH,

IFCHCTUYCCKAA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanns XuMU4ecKuX peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YHCITy U
COCTaBy YyYacTBYIOUIMX B pEaKLIMU BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo

N3MCHCHHIO CTEIICHEH OKMCICHUS XHUMHYCSCKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




M0 y4acTHI0 KaTaju3aropa). OK30- U  OSHIOTEPMUYECKHE pPEeaKIuH,

TEpMOXUMHUYECKUE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMHUUYECKOU PEaKLIUU

1.4

[Tonatue 06 O0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U TeTePOTEHHBIX peakuusax. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOW pEaKIMU U TOJOXKEHHE

XUMHYECKOT'O paBHOBECHU A

1.5

OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKIM C HUCIOJIb30BAHUEM METOJa

ANEKTPOHHOTO OaslaHca

1.6

Teopus 37IEKTPOIUTHUECKON TUCCOLMAIUU. DJIEKTPOIUTHl U HEIIEKTPOIUTHI.
Katnonsl, aHnoHsl. MexaHn3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BHJIAMHU
xuMudeckoi cBsa3u. Ctenenp qucconuanuu. CUIbHBIE U ClIa0ble SJIEKTPOIUTHL.
Peaknun nonHoro obmeHa. YcClIoBHsI MPOTEKaHHWS PEaKIUd MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE YypaBHEHMs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMH H COJIEM B CBETE€ TPEACTABICHUN 00 OSIEKTPOIUTHYECKON

nucconuanuu. KauectBeHHbIe peakiiui Ha HOHBL. [loHsiTHE O TUIpONN3e comeit

1.7

XUMUYECKUH SKCIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMHU KPUCTAJUTMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
anmMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3JACUCTBUSA pPa3IUYHBIX (DAKTOPOB;
UCCIIEIOBaHUE  DJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOIIMAIIMM  KUCJIOT, IIeJoued M coieil  (BO3MOXHO HCIOJIb30BAHHE
BHUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUS PEaKIMii MOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BBIICTICHUE Tra3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHl OKHCIUTEIBbHO-
BOCCTAaHOBUTENBHBIX peaKluii (TOPEHHE, PEaKIUU PA3JI0KECHUS, COCIUHEHUS);
pacrno3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOUIbIO0 KAU€CTBEHHBIX peaklui

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJILHBIX 3a1a4

Hewmeranne 1 ux COCAUHCHUA

2.1

OOmiast  xapakTepucTuka rajmoreHoB. (OCOOCHHOCTH CTPOEHHsI AaTOMOB,
XapaKTepHble CTeneHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMcTBa MPOCTHIX
BELIECTB — TrajoreHoB. XHMMHUYECKHE CBOMCTBA Ha IIpUMEpe XJIOpa
(B3aMMOAEHCTBUE C METaJUIaMU, HEMETaJlJIaMH, Iierao4aMu). XJIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHue, NpuMeHeHue. /leiictrue




XJIOpa M XJIOPOBOJOpPOJa Ha OpraHU3M 4YesloBeKa. BaxHeliine XJIOpHUAbI U UX

HaxO0JICHUE B MIPUPO/JIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u Gu3nuecKue cBOCTBa
IPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOIU(PHUKAIMN
KUCJIOpoJa U cepbl. XUMHUUYECKHE CBoOicTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢usnyeckue W XUMHUYECKHE CBOHCTBA. OKCHIBI Cepbl KakK MpPEICTaBUTENN
KHCIIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKHEe U XMMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XUMUYecKue
peakuuu, Jiexalue B OCHOBE MPOMBIIUIEHHOTO crnoco0a MOJy4YeHHs] CepHOU
kucnoThl. Ilpumenenne. Conu cepHOW KHUCIIOTBI, KaUECTBEHHAs PEaKIUs Ha
cynbdar-uon. Haxoxxnenue cepsl U €€ COCIMHEHHH B MPHUPOAE. XUMHUECKOE
3arps3HEHUE OKPY)KAIOUIeH Cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIC JI0XK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro Mpe0TBpaIICHUS

23

OO6mrast xapakTepuCTHKa 3JIeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHH OKUCIIEHHS. A30T, paclipOCTPAaHEHHUE B IPUPOJIE,
¢dbu3mvecKrue U XuMHUECKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUax,
ero ¢u3MYecKue W XMMUYECKHE CBOICTBA, MoOJydeHHe W npumeHeHue. Conu
aMMOHHUA, UX (U3NYECKHEe M XUMHYECKHE CBOWCTBA, MpPHUMEHEHHE.
KauectBenHasi peakiusi Ha MOHbI aMMOHUs. A30THasi KUCJIOTa, €€ MOIydeHHeE,
bu3MvecKue W XUMHUYECKHE CBOWMCTBa (0OmMe Kak MPEeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonp3oBaHHe HUTPATOB M COJIEH aMMOHHS B
KaueCTBe MHHEPAJIbHBIX YyA0OpeHHH. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIeH
CpCabl COCAUHCHUAMU a30Ta (KI/ICJIOTHI:IG AOXIHU, 3arpsA3HCHHUC BO3AYyXa, ITOYBBI

1 BOJOEMOB)

24

®ocdop, amnorpornusie Mogudpukauu Gocdopa, puznyeckre U XUMUYECKHE
ceoiictBa. Oxcupg dochopa(V) u dochopHas kuciora, Qusnyeckue u
XMMUAYECKHE CBOWCTBa, monyudeHue. Vcmoip3zoBanue ¢ochaToB B KayecTBe

MUHEpaTbHBIX YI0OpECHHI

2.5

OO6mrast xapaktepuctuka djeMeHTOB [VA-rpynmbl. OcCoOEHHOCTH CTPOSHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHCIEHUS. YTJIEepOoN, aUIOTPOITHBIC
Moau(UKaIMKM, paclpocTpaHeHHEe B MpUpoje, (U3MUeckrue U XUMUYECKHE
cBoiicTBa. AncopOius. KpyroBopot yriepona B mpupojae. Okcuabl yrieposa,
uX (QU3NYEeCKHe M XUMHYECKHE CBOMCTBA, /IEHCTBHE Ha JKHUBBIE OPTraHU3MBI,

MOJIYYCHHUC U ITPUMCHCHHUC. OKOJIOTUYECKHE HpOGHGMBI, CBA3aHHBIC C OKCHAOM




yrinepona(IV); rumoresa rino0adbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YrompHas KucCIOTa W €€ COMu, UX (U3MYECKHEe U XUMHUYECKUE
CBOMCTBa, MOJY4YeHHE W TpuMeHeHue. KadecTBeHHass peaknus Ha KapOOHAaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO351CTBE

2.6

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEILECTBAX KaK O COEIMHEHHUSAX
yriepona (MeTaH, 3TaH, JTHJIEH, alETUJIEH, 3TAaHOJ, TJULEPUH, YKCYCHas
kucnora). x coctaB u xummueckoe crpoeHue. [loHsTne o Ouomormyecku
BRXHBIX BEIECTBAX: XHpax, OENKax, yIIeBoJaX — W UX POJIU B KHU3IHU
yesoBeka. MarepuanbHOE €QUHCTBO OPraHMYECKMX U HEOPraHMYECKUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWMCTBA, MOJIy4YCHHE U
npuMeHeHne. CoelMHEeHUs KpeMHHUs B mpupoje. OOmue mpeacraBicHus 00
okcuyae kpemaus(IV) u kpemaneBoii kucinore. CHIMKATHI, UX UCTIOIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBINIUICHHOCTH. BaskHEHIIIHEe CTPOUTEIbHBIC MaTECPHAIIBI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, xene300eroH. [Ipobiembl OGe3omacHOTO

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCILHCBHOﬁ KHN3HHU

2.8

XUMHUECKUH SKCHEPUMEHT: HM3ydeHHE OOpa3l0oB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJITHOM KHUCIJIOTBHI; IIPOBEICHHE KAaYECTBEHHBIX pPEaKLMi Ha XJIOpUA-
MOHbl M HaOJIIOJCHME IPHU3HAKOB HUX MPOTEKaHMs; OIBITHI, OTpa)Karollue
¢u3nyeckre U XMMUYECKHE CBOWCTBA rajIoOTeHOB M UX COCIUHEHUH (BO3MOYKHO
UCIOJIb30BaHUE BHJICOMATEPUAIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(rayloreHNI0B); O3HAKOMJICHME C oOpasnamu cepbl U e COeIUHEHHSIMU
(BO3MOXHO  HCITOJIb30BAaHHWE BHUJEOMATEPUATIOB); HAOIIOJIEHHE IIpoliecca
o0yrJIIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3yuyeHHe XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHON KHCIOTHI, MPOBEACHHE
KayeCTBEHHOW peakuuu Ha Cynb(ar-MoH M HaOJMIOJECHHWE Ipu3HaKa eé
MPOTEKaHM; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COCIMHEHUH (BO3MOXXHO HCIIOJIb30BaHHWE BHJICOMATEpPUAIOB), OOpa3laMu
a30THBIX U (ocPOpHBIX yHOOpEeHUH; oTyYeHe, COOMpaHne, paclo3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMMaKa; IPOBEJCHHE KAa4EeCTBEHHBIX PEAKUUN Ha HOH
aMMOHMSI U (ocdaT-uOH UM U3yYEHHE TPUIHAKOB HX MPOTEKAHMA,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAaHNE BHJIEOMATEPUANIOB); HM3YYEHUE MOJEIEH KPUCTAIUIMUECKUX
pewéTok anmasza, rpadura, (QyJUIepeHa; O03HAaKOMIIEHHE C IPOLECCOM

azicopOLIMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, pacllO3HABAaHWE M HM3Y4YCHHUE CBOWCTB
YIJIGKKCIIOrO Ta3a; MPOBEICHHE KAaYeCTBEHHBIX peakiii Ha KapOOHAT- H
CHJIMKAT-HOHBl M W3YyYEHHE MPHU3HAKOB WX NPOTEKAHUS; O3HAKOMIICHHE C
HpOHYKHHeﬁ CUJIMKATHOU IMPOMBIINIJICHHOCTH; PCHICHUC SKCICPUMCHTAIBHBIX

3aaa4 110 TEMC «Baxaelne HeMeTaIbl 1 UX COCAUHCHUA»

Merannel 1 uX COCOAUMHECHUA

3.1

OO011ast XxapaKTepUCTUKAa XUMHUUECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxeHuss B Ilepuonuueckol cucreMe XUMHYECKUX dieMeHToB J[.H.
MenpeneeBa u crpoeHust aToMoB. CTpoeHHre MeTalliioB. Merannuyeckas CBsi3b U
METAJNIMYECKasl ~KpUCTaUIMYecKassh pemeTKa. DJIEKTPOXUMUYECKUH  psf

HanpsHKEHUHA METaJJIOB

3.2

dusnyeckrue U XUMUYECKHE CBOMCTBA MeTauioB. OOmue crmocoObl MOTydeHUs
MCTAJIJIOB. HOH}ITI/IG (6] KOppO3I/II/I METaJ1JIOB, OCHOBHBIC CHOCOGBI 3allIUThI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, JIOPAUTIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY M IPOMBIIIIICHHOCTH

3.3

[Ilenounble MeTaJIBl: MOJOKEHHE B llepronnueckol cuCTEME XHMHYECKHX
anemeHToB /.M. MeHnaeneeBa; CTpoeHHE UX aTOMOB; HaXOKJIECHUE B MPUPOJE.
dusnyeckue 1 XUMHYECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kaus). OKCUIBI U
TUAPOKCUIBI HaTpusi U Kanus. [IpuMeHeHue IIEeJTOYHBIX METAIOB M MX

COETUHEHUN

3.4

Illenoyno3emMenpHble  METalbl MarHuii W KaJdblUi: TOJIOKEHHE B
IIepnonnueckoii cucreme XUMUYECKUX 3i1eMeHToB J[[.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJAeHUEe B npupoje. Pu3nyeckue U XUMHUUYECKHE CBOMCTBA
Marausi M Kanplius. BaxHeiimme coeanHEHUs Kanblus (OKCHUI, THIPOKCH]I,

conn). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHMI: TonoxkeHue B llepuonnueckol cucTeMe XUMHYECKHX SJIEMEHTOB
JI.1. MenneneeBa;, cTpoeHue aroma; HaxoxkiacHue B mpupone. dusnueckue u
XUMHYECKHE CBOMCTBA aIOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHA M THIPOKCHIA

AJIFOMHUHUA

3.6

XKeneso: nonoxenue B [lepuoauyeckoit cucreme xumuueckux snementon /.M.
MenpeneeBa; CTpOEHHE aTOMa; HaXOXJIEHWE B mpuponae. Dusnyeckue u
XUMUYECKUE cBOMcTBa kene3a. Okcunabl, THApPOKCUabl U conu kene3a(ll) u

xene3a(lll), mx coctas, CBOICTBA U TTOJTYYCHHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3liaMu METAJlJIOB U CILIABOB,

X (U3NYECKUMHU CBOMCTBaMH; H3Y4YE€HHE DPE3YyJIbTaTOB KOPPO3HU METAIJIOB




(BO3MOXHO HCITOJI30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTeH
B3aUMOJCHCTBUS OKCHAA KajdblUsg M HATpusi C BOJOM  (BO3MOXKHO
UCIOJIb30BaHUE BHUAEOMATEpUAIOB); HCCIEAOBAHUE CBOMCTB XKECTKOW BOJBI;
mpolecca TOPEHHUs JKelle3a B KHUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX pEakUUil Ha MOHBI
(MarHusi, Kanplws, amroMuHus, nuHka, xkene3a(ll) u sxenmesa(Ill), memu(Il);
HaOJI0/IeHNE U OMMCAaHUE MPOLECCOB OKpAIIMBaHUS IUIAMEHU MOHAMM HATpHS,
Kamuss W Kanblus  (BO3MOXKHO — HCIIOJNB30BAaHHE  BHJIEOMATEPHANIOB);
uccienoBaHre aM(pOTEpHBIX CBOWCTB THAPOKCHIA ATIOMUHUS M THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a7a4 10 TeMe «BaxHelue MeTaibl 1

UX COCAUHCHUA»

XUMUA U OKpYXKaroIiasi cpea

4.1

HoBbie maTepuanbsl u TexHojoruu. BeimiecTtBa U maTepuasnbl B MOBCEIHEBHOM
KU3HHU YeJloBeKa. XUMUsS U 3/10pOBbe. be3omnacHoe Ucrnoiab30BaHue BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomip NMpH XUMHYECKHUX OXKOTaxX H

OTpAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxatomei cpeasl [1/IK. Pons xumum B permeHun 3KOJIOTHIECKUX MPOOIIeM.
[TpupoaHble HCTOYHHMKH YTIIEBOAOPOAOB (Yroib, NPHUPOIHBIA ra3, He(dTh),

MPOJYKTHI UX MEePepabOTKH, UX POJIb B OBITY U IPOMBILIIEHHOCTH

4.3

XUMHUYECKU SKCIIEPUMEHT: U3ydeHHEe 00pa3lloB MaTepHajoB (CTEKIIO, CIUIABBI

METaJJIOB, MOJIMMEPHbIE MaTEpUaIb)




IPOBEPSIEMBIE HA OI'D 11O XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJIbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

O TMI03HABa€MOCTU SIBIEHUH MPUPOAIbI, MOHUMAHHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0OIIel KyJabTyphl U MPaKTUYECKOU
NESTEIIbHOCTH 4YeJIOBEKa B YCIOBHUSX COBPEMEHHOro OOIIecTBa;

IOHUMaHHUEC MECTAa XUMHUU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX METOJaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICIOBAHUA BCIICCTB U UIYUCHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHUC HCIIOJIB30BaTh MOACIN JJIA

OOBSICHEHUS! CTPOCHUS aTOMOB M MOJICKYJT

1.3

o cepax mpodeccHoHaTBHOI AEATENFHOCTH, CBA3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMM Ha JIOCTHIKCHHUSAX
XMMHYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCSI paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayeit mpodeccuoHaIbHON e TeNbHOCTH
U cIenaTh OCO3HAHHBIM BHIOOp XMMHH KaKk MPO(UIBHOTO IpeaMeTa

MIPH MIEPEX0/I€ HAa YPOBEHD CPEAHETO 00IIero oopa3oBaHus

Bianenune cucreMod XMMHMYECKHMX 3HAHUM U YMEHHE IPUMEHATH

CUCTEMY XUMHUUYCCKUX 3H3HHI>1, KOTOpas BKIIKOYACT:

2.1

BaXHCHINIME XUMHUYCCKUEC IIOHATHS: XHMHYCCKHH DJEMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOJHAs CMeCh, OTHOCHTEIIBHBIC aTOMHas W MOJICKYJIspHAs
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHAA Macca, MOHHpHBIﬁ
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKIysi, PEeaKiMu COCIUHECHUS, PEAKIMH pPa3NIOKCHHS, PEaKIuu
3aMeIIeHUs, peakIMi OOMEHa, TEIUIOBOM 3(PEeKT peakIuu, 3K30- H
DHJIOTEPMHUYECKUE pPEaKIUH, PACTBOP, MAccoBasi OIS XHUMHYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBas JIOJI M MPOIICHTHAS KOHIICHTPAITUS

BCIICCTBA B paCTBOPC, AAPO aToMa, BHGKTpOHHBIﬁ clioM aToMa, aTOMHas




opOuTanb, paguyc aTroma, BaJE€HTHOCTb, CTENEHb OKHUCIECHUS,
XUMUYECKasl CB3b, MIEKTPOOTPULATEILHOCTD, MIOJIIPHAs U HEMOJISAPHAs
KOBQJICHTHAs  CBs3b, MOHHAas  CBs3b, METaUIM4ECKas  CBA3b,
KpUCTalLIM4ecKass peleéTka (aTOMHas, MOHHas, MeTaJuIMJyecKasi,
MOJIEKYJISIpHAs), MOH, KaTHOH, QHMOH, JJIEKTPOJIMT M HEJIEKTPOJIHT,
ANIEKTPOJIMTUYECKAsT ~ JUCCOLMALNsS, PEaKUUd HMOHHOrO  OOMEHa,
OKHMCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb  H
BOCCTAHOBUTENb, OKHMCIIEHUE U  BOCCTAaHOBJIEHUE, DJIEKTPOJIU3,
XMMUYECKOE pPAaBHOBECHE, OOpaTHMble U HEoOpaTUMblE pEaKIHH,
CKOpOCTb XMMMUECKOW peakiuu, karanuszarop, IIJK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATalOIME 3aKOHBl XMMHMH: 3aKOH COXPAaHECHMs MaccChl,
nepuonuueckuil 3akoH JM. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo
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TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAasE ~ TEOpus,  TeOopus

3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconuanun

Brnanenue ocHOBaMU XMMHUUYECKON I'PAMOTHOCTH, BKJIKOUYAOIIEH:

3.1

yYMEHHE TPaBHJILHO HCIIOIb30BAaTh N3yYCHHBIE BEIIECTBA U MATEPHAIIBI
(B TOM 4HCIe MHHEpaJbHBIC YHAOOpPEHHs, METaUIbl U CIUIABHI,
HPOIYKTHl TEepepabOTKH MPUPOTHBIX HCTOYHHKOB YTIIEBOJIOPOIOB
(yriasi, mpupoaHOTo Trasza, He(TH) B OBITY, CEIBCKOM XO3sHCTBE, Ha
IPOU3BOJACTBE M TOHMMAaHHE 3HAYECHUS XKUPOB, OCIKOB, YIIECBOAOB
JUIS OpraHKW3Ma 4YelloOBeKa; YMEHHE NMPOrHO3UPOBATh BIHSHUE BEILECTB

U XMMHYECKHX IPOLECCOB Ha OPraHM3M YEJOBEKa U OKPYKAIOIIYIO

IPUPOJHYIO CPENY

3.2

YMCHHUC HUHTCIPUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrUux

y4eOHBIX TIPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3jIMYHBIMH MCTOUYHHMKAMH HMHG(OpMaLUU
no XUMHM (Hay4dHas W Hay4yHO-TIONYJSpHas JHUTEparypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OILICHUBATh HH(OPMALMIO O BEIIECTBAX, HX
IOPEBpAllCHUSIX M IPAKTUYECKOM INPUMEHEHMH M yMEHHUE

HCIIOJb30BaTh €€ AJIs PEIICHUA y‘le6H0-H03HaBaTeJIBHBIX 3aga4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHIHOTO amnmnapara M CHMBOJHUYCECKOTO

SA3bIKa XMMUHU JJISI COCTAaBICHHUS (POPMYN HEOPraHMYECKUX BEIIECTB,




YpaBHEHUM  XUMHUYECKHMX  pPEaKIMi; OCHOBAMHM  XHMHUYECKOU

HoMmeHknarypsl (IUPAC u TpuBHanbHOI)

YMeHue OOBSACHATH CBsI3b IMOJIOXKEHHs dJieMeHTa B [lepuonnyeckoid

CUCTEME C YHCIIOBBIMH XapaKTCPUCTUKaAMH CTPOCHHA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsii sapa, oOIee dHcio
3JICKTPOHOB), pacHpeneIeHueM JJICKTPOHOB 110 JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS U KAIbIIHS
IIpencraBinenne 0  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paJyCc aToMa, 3JEKTPOOTPHUIIATEIBLHOCTH),

6 MNpPOCTBHIX W CIIOKHBIX BEIIECTB OT IIOJIOXKEHUS JJIEMEHTOB B
[lepmonmuueckoir cucremMe (B MajblXx TEpPHOJAX ©  TJIABHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOEHHUSI aTOMa

7 YMenue kinaccupumupoBarh:

7.1 XUMHYECKHE DJIEMEHTHI

7.2 HEOPraHWYECKHUE BEIIECTBA

7.3 XUMHUYECKHE PEAKIINHI

8 YMenue onpenensiTh:

g1 BAJICHTHOCTh U CTETCHb OKHCICHUSI XUMHUYECKHUX DSJIEMEHTOB, 3apsil

) HOHA

92 BUJ XMUMHYECKOW CBS3M W THUN KPUCTAIMYECKOW CTPYKTYPHI B

' COCTMHECHUSX

8.3 XapakTep Cpelbl B BOJAHBIX PACTBOPaX BEHIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCJIUTEh U BOCCTAaHOBUTEh

9 YMeHue xapakTepu3oBarh (HU3NUeCKre U XMMUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, aimas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUN, Kaaud, MarHUMH,
KaJIbIIUN, aJTIOMUHUM, JKEJIe30)
CJIOKHBIX BEILECTB, B TOM YHUCJIE€ HX BOJHBIX pPacTBOpoB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPO, OKCHIBI M THUIPOKCHIBI

92 metaimioB [-IIA rpynm, amromunus, menu (II), uuuka, xeneza (II u

' I11), oxcunpr yraepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHCTas, a30THas,
dbocdopHas, yroapHas, KpeMHHEBasK KHCJIOTa U UX COJIH)

9.3 IIPOTHO3UPOBaTb M  XapakTEepU30BaTb CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUSA, IPUMCHCHHUEC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHWYCCKUX

MPEBpAICHHUI B pa3IMYHbIX YCIOBUIX

YMeHue cocTaBisiTh MOJIEKYJISIPHbIE M MOHHBIE YPaBHEHHS PEaKIIHii, B

10
TOM YHCIIE:
10.1 peakiuii HFOoHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX ~XMMHUYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIIECTB
10.4 MOJATBEPKIAIOLIUX FEHETUUECKYIO B3aMOCBSI3b MEKAY HUMU
11 YMeHue BEIYUCIATH (IPOBOJUTH PACUETHI):
111 OTHOCUTEIIGHYI0 MOJICKYJSIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMHUYECKOT'0 JIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WM MPOIYKTOB peakluu
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TMoO3HaHus  (HabmoaeHue,
" U3MEpPEHHE, SKCIEPUMEHT, MOJICIUPOBAHKE) MPU U3YUEHUU BEILECTB U
' XUMHUYECKHX SIBICHUN; yMeHue chopmynupoBaTh MnpoliemMy Hu
MPEIJIOKUTH MMYTH €€ PEIICHUS
129 Oe3omacHON pabOThl C XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 000PYI0BAaHHEM
paBHJIaMu O€30MaCHOTO OOPAIEHHS C BEIIeCTBAMU, UCTIOIb3YEMbIMU
B MOBCEHEBHOW XKM3HU, TIPABUIIAMU MTOBEACHUS B LIEJSX COePEKCHUS
123 30POBbSl U OKPYXKAIOIIEW MNPUPOAHON Cpelbl; MOHMMAaHHE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIC OPTAHH3MBI ONPEICIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U MPEAOTBPALLEHUS UX BPEAHOIO
BO3JECHCTBUSA
3 Hanuuue mpakTHUecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3YYCHUE U ONMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/I3I/ILI€CKI/IMI/I n XHUMHUYCCKUMHU SABJICHUSMHU, OIIBITHI,




WUTIOCTPUPYIOIIHME MPU3HAKH MMPOTEKAHNUS XUMHUUECKUX PEaKIIHii

13.2

U3ydeHHe CrIoco0O0B pa3AeieHus cMecen

13.3

MOJIyYeHUE KHCIOpOJa M U3YYEHHE €ro CBOICTB; IMOJIy4eHUE
BOZIOPO/Ia U M3YUEHUE €r0 CBOMCTB; MOJYyUYEHHE YTIEKUCIOTO raza u

M3YYEHHUE €ro CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4eHHUE ero CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOM MacCOBOW JOJIEeH

pacTBOPEHHOTO BELIECTBA

13.5

HPUMEHEHHUE HHIUKATOPOB (;rakmyca, METHIIOpaHXKa 51
dbenondTanenHa) 1y ONMPENETICHUS XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJI0oYei

13.6

UCCIEIOBaHNE U OMNKMCAaHHE CBOICTB HEOPraHMYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBHS KUCIOT C METAJUIAMH,
OKCHJAaMH  METaJUIOB,  PacTBOPUMBIMM U HEPacTBOPHUMBIMU
OCHOBAHMSIMU, COJISIMH; TIOJIy4YEeHHE HEpPacTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJIHOTO MeTajljla JApYyruM U3  pacTBOpa  COJIH;
UCClIeIOBaHHEe aM(OTEPHBIX CBOWCTB THUIAPOKCHUIOB AQIIOMHHUS H

LIUHKA

13.7

pelieHne dKCIEPUMEHTAIBHBIX 33/1a4d 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX COETUHEHUI; «INEKTPOIUTHYECKAS
IHUCccolManusy; «BakHeHWInne HeEMETAUIBI M HUX COCAUHEHU»;

«Baxxueime MeTajIbl U UX COSIUHEHUS

13.8

XUMHUYECKUE OKCIIEPUMEHTHEI, HJUTIOCTPUPYIOLIIE IPU3HAKU
NPOTEKaHUs PEaKIMii MOHHOTO OOMEHA; KAauYeCTBCHHBIC PEaKIUu Ha
NPUCYTCTBYIOLIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpPOMHI-,
wonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUAPOKCUA-UOHLBI, KATUOHBI aMMOHHA, MarHus, KaJlblOUWs, aJIIOMUHHA,

kenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYwmenue:

14.1

NpPEICTaBIATh PE3yAbTaThl OJKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, Ipa(UKOB M TaOMUI U BBIABIATH HMIMPHUECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3U MEXIY pealibHO HAOII0JaeMBbIMU XUMUIECKIMU
SBJICHUSIMU U TPOLIECCAMH, MPOUCXOASIIMMHU B MaKPO- U MUKPOMHPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

YucTeie BemecTBa U cMec. CIocoOBI pa3ziesieHus: cMecei

1.2

AToMBEI H MOJICKYJIBI. Xumudeckrue dyeMeHThl. CHMBOJBI XHMHYECKHX

9JICMCHTOB. HpOCTHG n CJIOXKHBIC BCIICCTBA.

1.3

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 31eMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH TOCTOSHCTBAa cocTtaBa BemlecTB. OTHOCHTEIBbHAs aTOMHAs Macca.
OtHOocHUTEILHAS MOJICKYJISIpHad Macca. MaccoBas 401 XMMHYECKOTO 3JIEMEHTa

B COCOIUMHECHUUN

1.5

KonnyectBo BemectBa. Moabs. MomspHas mMacca. ModisspHbIii 00BEM Ta30B.

BzauMocss3b KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CIUHUILL BCIICCTBA

1.6

Pu3nyecKkue U XMUMUYECKHUE SBIICHHS. XUMHUYECKas peakuus U €€ NPU3HAKHU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucTeEMa XHMHYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuonnueckuii 3akoH. [lepuoguyeckas cucrema XUMU4YeCKuX 3aeMeHToB J[. .
Menpneneesa. Ilepuoaer u rpynmnsl. QU3NYECKHUl CMBICH MTOPSIAKOBOTO HOMEpA,

HOMEPOB MepHo/ia U TPYIIIHI JIEMEHTa

2.2

Ctpoenune atomoB. CoctaB aToMHbIX saep. M3otombl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX 000JI0ueK aToMoB 1mepBbIX 20 XHWMHUYECKHUX 3JIEMEHTOB

ITepuoanueckoii cucremsl [.1. Menneneena
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3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMUYECKUX HJIEMEHTOB HEPBBIX TPEX
NEepUOJIOB, Kaius, Kainblus (paguyca aTOMOB, 3JIEKTPOOTPULIATEILHOCTH,
METAIMYECKUX W HEMETAUIMYEeCKMX CBOMCTB) M HMX COEIWHEHHH B
COOTBETCTBUU C TMOJOXKEHHEM »HieMeHToB B Ilepuoguyeckoit cucreme u

CTPOCHUEM UX aTOMOB

Crpoenue BelecTsa

3.1

Xumuyeckasi cBsi3b. KoBaneHTHast (TONIsAipHAsT ©  HEMOJIIPHAsi)  CBSI3b.
OIEKTPOOTPULIATEIBHOCTh ~ XMMHUYECKMX  3JeMeHTOB.  VoHHas  CBs3b.

Merannnueckas cBSI3b




3.2

Tunbl KpUCTAIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeETaJUIMYecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOH CBS3U

Baxnelime npeAcTaBUTENM HEOPraHMYECKUX BemecTB. Hemeramnsl U ux

COCOAMHCHUS. MeTtanisl 4 uxX COCIUHCHUA

4.1

Knaccupukanuss u HOMEHKJIATypa HEOPraHMYECKUX COEAMHEHUN: OKCHIIOB
(comeobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBbIC) "
HecoJieo0pa3yoIre; OCHOBaHWM (IIENOYM W HEpPacTBOPHUMBIC OCHOBAHUS);
KUCTIOT  (KHCIIOpOAcOoAepXk alue ¢ OecKUCIOpOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX )

4.2

duznyeckue W XHUMHYECKHE CBOMCTBa MMPOCThIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/JIA, XJIOpa, KUCIOPO/a, CephI, a30Ta, Gpocdopa, yriepoaa, KpeMHHS

4.3

®duszndeckue W XUMHUYECKHE CBOMCTBA IPOCTHIX BEIECTB-METAUIOB: JIMTHS,
HATpHsl, Kaaus, MarHusl U KaJbIUs, aJIOMHHUS, jKelle3a. DICKTPOXHUMHUUCCKHI

PAI HaIPSKEHUN METaJlIOB

44

Pu3nyeckue U XUMUYECKUE CBOMCTBA BOJOPOAHBIX COCAMHEHUNM HEMETAILIOB:

XJIOPOBOOPOJIa, CEPOBOAOPOIA, AMMHUAKA

4.5

dusndeckue U XMUMHYECKHUE CBOMCTBAa OKCHUIOB HemerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuausa(I1V). Ilonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetawioB [A-IIIA rpymn, nmaka, memu(Il) u

xenesa(ll, IT). [Tonyyenue okcuI0B METAILIIOB

4.7

XVMUYECKUE CBOWCTBA OCHOBaHHWH M aM(pOTEPHBIX THAPOKCUAOB (Ha TpHUMEpe
TUAPOKCUAOB  alIOMUHUS, Keneza, UuHKA). [lomyuenue ocHoBaHuil U

aM(OTEPHBIX TUIPOKCHJIOB

4.8

OO0me XMMHUYECKHE CBOWMCTBA KHUCIOT: XJIOPOBOJOPOIHOM, CEpOBOAOPOAHOM,
CEpHHUCTOM, cepHOM, a3oTHOU, (ochopHOH, KpeMHUEBOH, yrompHO. Ocobbie
XMMHYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOW CEpPHOM M A30THOM KHCIIOT.

[Tonyuyenue kucior

4.9

OO6ue xuMuYeckre cBoicTBa cpeHux couel. [lomyuenne comneit

4.10

HonyquHe, COGI/IpaHI/IG, pacno3HaBaHuC BOIOpOJd, KHCIOpOJd, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B JIabopaTopuun

4.11

[Tomyyenue amMMmuaka, CEpHON U a30THOM KHUCIOT B MPOMBIILIEHHOCTH. O0mme

CHOCOOBI OJTYYCHHUS METAJUIOB




4.12

I'eneTmueckas cBA3b MEXKIY Ki1acCaMU HEOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PeaKIuu

5.1

Knaccudukanusa XuMHUECKUX peakluid Mo pa3jiuyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMMU BELIECTB, MO TeroBoMy 3¢ddekty, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TennoBoii A PeKT XUMHIECKOU peaklnK, TEPMOXUMUUYECKHE YpaBHEHUS. JK30-

U DHAOTEPMUYECKUE peaky. TepMOXUMUUECKUE YPABHEHUS

53

OKHUCIUTEILHOBOCCTAHOBUTEIBHBIE pCaKkmuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKUCIEHHST W BOCCTAHOBJIICHHMS.  ODJIGKTPOHHBIM  OamaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcaknuu

5.4

Teopust NIEKTPONUTHYECKON qucconranvi. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTHI U

HEAIEKTPONUThL. CUITbHBIC U clTa0ble dNeKTPOIUThL. CTeneHb AUCCOIHAIN

5.5

Peakumm moHHOro oOMeHa. YCIIOBHS NPOTEKaHUs peakiMii HOHHOrO oOMeHa,

MOJIHBIE U COKPALEHHbIE HOHHBIE YPAaBHEHUSI peakLnuit

XuMUs 1 OKpY>Karonas cpeaa

6.1

BemectBa u Martepuanbl B MOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUECKMX pEaKkUuid B JabopaTopuu U OBITY.

HepBaﬂ IMoMoIIb IMPHU XUMHYCCKUX OKOT'aX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHUE OKPYXKAIOMIeH cpenbl  (KUCIOTHBIC — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS
[Ipenenbras momyctumasi konmeHtpanus BemectB (IIJIK). Pomp xumum B
peIIEHUH HKOJIOTHYECKUX MpobneM. YcuieHue mapHUKOBOro sddexra,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCIHMHEHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH M CeIbCKOM Xxo3siicTBe. [IpumMeneHue
METAJUIOB M CIUIaBOB (CTallb, YYT'yH, IIOPaJIOMUHUM, OpoH3a) B OBITY H
IIPOMBIIIICHHOCTH UX cOoequHEHUH. [IoHATHE 0 KOPPO3UM METaJllIOB, OCHOBHBIE

CHOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[IpupogHble UCTOYHUKH YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, He)Tb),

MIPOJIYKTHI MX IepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIECHHOCTH

6.5

[lepBoHauanbHbIC TMOHATHS 00 OPraHWYECKHX BEIIECTBAX KAaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJICH, STaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILECTBAX: KUPAX, OCIKaX, YrieBoIax — U UX

POJIA B ) KU3HU YCIIOBCKA




Pacuétrr:

7.1 o ¢popMyIaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 110 XMMAYECKUM YPaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



