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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa o XMMHH Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHMsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUil K pe3yIbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrasieHHbIXx B DI'OC 00O, a takke Ha ocHOBe (enepanbHOM padboyeit
IPOTrpaMMbl BOCIIUTAHUS U C YIETOM KOHIICTILMH MPENOAaBaHus y4eOHOro mpeaMera « XuMush» B
o0OpasoBarenbHbIX opranm3aiusiax Poccuiickoit deaepammm.

[Tporpamma o XuMuM IaET MPEACTaBICHUE O LENAX, 0OIIel CTpaTeruu 00y4eHus,
BOCIIMTAHUSA U Pa3BUTHS 00YUaIOUINXCs CPEJICTBAMU YUEeOHOT0 IIpeIMeTa, yCTaHABIMBAET
00s13aTeNIbHOE MPEMETHOE COJIEpKAHKE, IPElyCMaTPUBAET paclpeIeieHUe ero Mo KjaccaM U
CTPYKTYpUPOBAaHHUE IO pa3JesiaM U TeMaM MPOrpaMMBbl IO XUMHH, OTIpeesisieT KOJIUYECTBEHHbIE U
KaueCTBEHHbBIE XapaKTEPUCTUKH COAEPKAHUsL, PEKOMEHIyEMYIO [TOCIEA0BATEIbHOCTD U3YUEHNUS
XUMHH ¢ Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTUKN yueOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJaroINXCsl, ONpeAessieT BO3MOKHOCTH MPeIMETa IS pealn3aluu
TpeOoBaHMil K pe3yIbTaTaM OCBOCHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl Ha YPOBHE
OCHOBHOT'0 00111ero 00pa3oBaHus, a Takke TpeOOBaHUH K pe3ynbTaTaM 00y4YeHHs XMMUHU Ha YPOBHE
Hesel n3y4eHus rpeMeTa U OCHOBHBIX BHJIOB yUe€OHO-TI03HABATEIbHOM IS TEIbHOCTH
00yyYaroIerocs Mo OCBOCHUIO y4EeOHOTO COJIepIKaHMUS.

3HaHHUE XUMHHU CIYXKUT OCHOBOM 11 (hOPMHUPOBaHMSI MUPOBO33PEHUSI 00yUaroIerocs, ero
NpeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT POPMUPYEMbIE XUMHUEH
MIPEJICTaBJICHUS O B3aUMOINPEBPAILICHUAX SHEPTUU U 00 3BOJIIOLMY BEIIECTB B IPUPOJIE, O MyTSIX
peleHus rJ100anbHBIX MPo0JIeM YCTOWYMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOIA,
HHEPreTUYECKO, MUIIEBOM U HKOJIOTMYECKOM 0e30macHOCTH, MPoOIIeM 3paBOOXPaHEHHUS.

N3y4yeHne XUMHH:

CIOCOOCTBYET peain3aliii BO3MOXKHOCTEHN JJIsi caMOpa3BUTUS U GOPMUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ 001Iel U (PyHKIMOHATBLHON TPAMOTHOCTH;

BHOCHT BKJIaJl B GOPMUPOBAHNE MBIIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yUarommxcs,
HaBBIKOB UX CAMOCTOSITENIbHON Y4eOHOU AEATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U
HCCJIEIOBATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCETHEBHOM KU3HU, TaK U B
npodecCHOHaIbHOM e TeTbHOCTH;

3HaKOMUT CO CHEIU(PUKON HAYYHOTO MBIIIUICHHUS, 3aKJIaJbIBAET OCHOBBI 1I€JIOCTHOTO B3IJIA1a
Ha €IMHCTBO MPUPOBI U YETIOBEKA, ABJIAECTCS OTBETCTBEHHBIM 3TAallOM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0yUaIOIUXCS;

CHOCOOCTBYET (POPMUPOBAHUIO IIEGHHOCTHOTO OTHOILICHHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOrHUECKOe 00pa3oBaHHe
00ydaronuxcs.

JlanHble HanpaBJIeHHs] B 00yYEeHUH XUMUHU 00eCcreunBatoTCs crieuuKoi cofepxaHus
y4eOHOTo MpeMeTa, KOTOPbIH SABISeTCS MeIarorniecky aJanTupOBaHHBIM OTpaKeHHeM 0a30BOM
HayKH XMMUU Ha ONpPEeIeIEHHOM 3Tarle € pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHUsl OPUEHTHPOBAH Ha OCBOCHUE
00y4JaroIMMUCS CUCTEMBI IIEpBOHAYAIbHBIX MOHATUN XUMHUHU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IOHATHI OPraHNYeCKOW XUMUH.

CtpykTypa copepKaHHs IPOrpaMMbl IO XUMHH c(hopMHpOBaHA HA OCHOBE CUCTEMHOIO
noaxoja K e€ usyuenuro. ConepkaHue CKIaIbIBA€TCS U3 CUCTEMBI IIOHATHI O XUMUYECKOM
AJIEMEHTE U BEILIECTBE M CUCTEMBI MOHATHI 0 XUMU4eckoi peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbI 110 MPUHIIMITY TOCJIEI0BATENBHOIO Pa3BUTHS 3HAHUIM Ha OCHOBE TEOPETUUYECKUX
MIPEJICTaBICHUI Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOTO YUYEHHUSI KaK OCHOBBI BCET'O ECTECTBO3HAHMS;

— Ilepuoamueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHMsI O CTPOCHHH aTOMa U XMMHUYECKOM CBSI3U;

— TpeAcTaBlIeHUI 00 3IEKTPOIUTHYECKOM TUCCOMALIMN BEUIECTB B paCTBOpaX.

TeopeTnueckne 3HaHUS PaCCMAaTPUBAIOTCSI HA OCHOBE SMITMPUUYECKU MOJIyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIIEA0BATEIBHO OT OJIHOTO YPOBHSI K IPYTOMY, BBITIOJIHSS
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(byHKINU 00BSACHEHHS ¥ IPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTHUECKOTO
MIPUMEHEHUS U TIOJTYUYEHHS N3y4aeMbIX BEIIECTB.

OcBoeHue MporpamMmbl 10 XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O
XUMUYECKON COCTABJISIIOLIEH HAYYHON KAPTUHBI MUPA B JIOTHKE €€ CUCTEMHOUN MPUPOJIBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOAaM IO3HaHuUs B Hayke. M3yuenue xumun
MIPOUCXOANT C MPUBJICYCHUEM 3HAHUN U3 paHee U3YUEHHbBIX YUeOHBIX mpeaMeToB: « OKpysKaroluit
Mup», «buomnorus. 5—7 knacced» U «Dusuka. 7 Kiaacc».

[Tpu u3yyeHHH XUMHUH IPOUCXOIUT HOPMUPOBAHUE 3HAHUI OCHOB XUMUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JAEATEIbHOCTH YeI0BEKa U KaK OHOTO M3
KOMIIOHEHTOB MUPOBOM KYyJIbTYphl. 3a/1aya yueOHOTro NMpeMETa COCTOUT B POPMHUPOBAHUHI
CHCTEMbl XMMUYECKHUX 3HAHUN — BayKHEHIINX (DaKTOB, HOHATHH, 3aKOHOB U TEOPETHUECKUX
MOJIO’KEHUH, TOCTYITHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, 3bIka HayKH, B
nprOOIIEHNH K HAYyYHBIM METOAaM MO3HAHUS MPU U3YUCHUH BEILECTB U XMMUYECKUX PEaKIHii, B
(GbOopMHUPOBAHNY U Pa3BUTHH NTO3HABATEIBHBIX YMEHUI U X IPUMEHEHUH B Y4eOHO-
MO3HABATEJILHOM U y4eOHO-UCCIIe10BaTEIbCKON IeATEIbHOCTH, OCBOGHUH MTPaBHUII 0€30MacHOTO
oOpallieHus ¢ BEIIeCTBaMHU B TOBCETHEBHOM JKU3HH.

[Tpy u3yyeHnn XMMUHU Ha YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHus BaXKHOE 3HAUCHUE
npuoOpey Takue LeIH, KakK:

— (popMHpOBaHUE HUHTEIUIEKTYaIbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K CAaMOOOPA30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHATHUIO PEIIEHUH, CIOCOOHON aJanTUPOBAaThCS K OBICTPO
MEHSIOLIMMCS YCIOBUSAM KU3HU;

— HaIPaBJICHHOCTh O0yYEHUS Ha CUCTEMAaTHUUECKOEe MPUOOIIEHNEe 00yJaroIuXCs K
CaMOCTOSITENIbHON MTO3HABATEIIbHON JEATENbHOCTH, HAYYHBIM METOAaM MO3HAHUS, (POPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecrieueHue yCclIoBHi, CIOCOOCTBYIOLINX MPUOOPETCHUIO 00YYaIOLIMMHUCS OIBITa
pa3zHO00pa3HOM AESITeTbHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KITIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITETEHIINI ), UMEIOIINX YHHUBEPCAIbHOE 3HAUEHHUE JUIsl PAa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBaHHe 00MIeH PYHKITMOHAITHHOW U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YHCJIe YMEHUH OOBACHATH U OLIGHUBATh SABJICHUS OKPY>KaIOLIET0 MUPA, UCIIONIb3Ys 3HAHUS U OIIBIT,
MOJTyYEHHBIE MTPU U3YUYECHUH XUMUU, IPUMEHATh UX IPU PEIICHUHU NPoOIeM B TOBCETHEBHOM KU3HU
U TPYZIOBOM JIEATEIBHOCTH;

— ¢opMupOBaHKE Yy 00YYAIOMIUXCS TYMaHUCTUYECKUX OTHOILIEHUH, TOHUMaHHSI LIEHHOCTH
XMUMUYECKHUX 3HAHUHN /IS BBIPAOOTKU HKOJIOTHUYECKH 11€7IeCO00pa3HOro MoBeIeH!s B OBITY U
TPYJOBOH AESITETLHOCTU B LEJSIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIeH MPUpPOIHOIN
Cpelbl;

— pa3BUTHE MOTHBAIMK K 00yUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS 00IIEUETIOBEYECKHX IIEeHHOCTEH, FTOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npouiIs ¥ HaIlPaBJICHHOCTH JalbHENUIIEro 00yueHus

OO11ee yncI0 4acoB, OTBEAEHHBIX JJIS M3YUCHUsI XMMUHU Ha YPOBHE OCHOBHOT'O OOIIIETO
obpazoBanmusi, coctapiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezien0), B 9 kiacce — 68
qacoB (2 yaca B HEJIEIIO).

COJAEP)KAHUE OBYYEHUA
8 KUIACC



IlepBoHauya/ibHbIEe XMMHUYECKHE TOHATHUS

[Ipenmer xumuu. Ponb XMMUM B )KM3HH YEJIOBEKA. XUMUS B CUCTEME HayK. Temna u
BelecTBa. Gu3nueckue CBOMCTBA BEILIECTB. ArperaTHoe coctosinue Bemiects. [lonaTue o meTonax
MOo3HaHUs B XUMHH. YncThIe BemecTBa U cMecH. CrocoOBl pa3/iesieHus CMECEH.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThI. CHMBOJIBI XUMHUYECKUX AJ1eMeHTOB. [IpocThie
Y CJIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE yUCHHE.

Xumudeckasi hpopMyia. BaleHTHOCTh aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH IMMOCTOSTHCTBA
cocTaBa BemecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCHTENbHAS MOJIEKYJISIpHAs Macca.
MaccoBas 10711 XUMAYECKOI0 JIEMEHTa B COSIUHCHUH.

KonnuectBo BemectBa. Moisb. MostsspHas Mmacca. B3auMOCBSI3b KOJTMYECTBA, MACCHI M UHCIIA
CTPYKTYPHBIX €IMHHUII BelecTBa. PacuéTsl mo popmynamMm XUMHUYECKHX COCTUHEHHM.

DU3NYECKUE U XUMUYECKUE ABJICHUSA. XUMUYECKask peakius U €€ Mpu3HaKku. 3aKOH
COXpPaHEHHUs MACChI BEIIECTB. XUMHUUYECKUE ypaBHEeHUs. Kimaccudukammsi XMMUIeCKIX peaKIIuii
(coemuHeHUs, pa3IoKeHUsI, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOU MOCYI0H, IPpaBIWIIaMH pabOTHI B JaOOpaTOpUU U IpUEMaMu
oOparteHus ¢ 1abopaTOpHBIM 000PYAOBaHHEM, U3yUEHUE U OMUCaHHE (PU3NUIECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BELIECTB, HaOmMoneHne pu3nyeckux (IIaBJIeHue BOCKa, TassHUE JIbJIa,
pacTupaHue caxapa B CTyNKe, KUIEHHE U KOHJICHCAIIMsI BOJIbl) 1 XUMUYECKHUX (TOPEHUE CBEYH,
MPOKATMBAHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SIBJICHUH, HAOIIOICHHE U
ONMCcaHue MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakluil (pa3iokeHue caxapa, B3auMOJICHCTBUE
CEpHOI KUCIIOTHI € XJIOpUAOM Oapus, paznoxkenue ruapokcuaa meau (I11) npu HarpeBanum,
B3auMoJIeiicTBHE kene3a ¢ pacTBopoM coiu Meau (I1), uzyuenue cnocoOoB pa3aeneHus cMecei: ¢
MOMOIIIbIO MarHuTa, (PrIbTpOBaHKE, BEITAPUBAHUE, TUCTUIUIAIMS, XpoMaTorpadus, MpoBeACHUE
OUYMCTKY TTOBaPEHHOU COJIM, HAOIOICHUE U OTIFICAHNE PE3yJILTATOB MPOBEICHUS OIBITA,
WJUTFOCTPUPYIOIIETO 3aKOH COXPaHEHHUSI MACChI, CO3/IaHUE MOJIEIICH MOJIEKYI (IIapOCTePKHEBBIX).

Baskueiilue npeacTaBuTe/ I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cMech ra3zoB. CoctaB Bo3ayxa. Kucimopo — 31eMeHT 1 MPOCTOE BEIIECTBO.
HaxoxaeHue kuciaopoja B Ipupojie, Gu3ndeckie 1 XUMHUUECKHe CBOMCTBA (PEaKIuu TOPEHNUs).
Oxkcuapl. [Tpumenenue kucmopoaa. CriocoObl OMyYEeHHs KUCIOPOAa B JIaA0OpaTOPUH 1
MPOMBIIIICHHOCTH. KpyroBopoT kuciopoaa B npupozae. O30H — asIOTpOTHAS MOAUPUKAIUSL
KHUCJIOpOoa.

TennoBoii 3¢ (HeKT XUMHUUECKON peaKIny, TEPMOXUMHUUYECKHE YPAaBHEHUS, K30~ U
SHAOTEPMUYECKHUE PEaKIMH. TOIUTHBO: YToJib U METaH. 3arpsi3HEHUE BO3/yXa, YCHIICHUE
MapHUKOBOTO 3P QeKTa, pa3pylIeHre 030HOBOTO CIIOA.

Bomopon — anemeHT u mpocToe BemecTBo. Haxoxmenne Bogopoaa B mpupoe, Gusndeckre
U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI Moy4deHus. Kucioter u conu.

MounsipabIit 006EM Ta30B. Pacu€Thl M0 XUMHUYECKUM yPaBHEHUSIM.

dusnyeckue cBorcTBa BOJbl. Bona kak pactBopurens. PactBopel. HacklimenHsie u
HEHACHIIICHHBIC PACTBOPHI. PAacTBOPHUMOCTH BEIIECTB B BOZIe. MaccoBast 107151 BEIIECTBA B PACTBOPE.
Xumuueckue cBorcTBa BoAbl. OcHOBaHUs. POk pacTBOPOB B MPUPOJIE U B KU3HU YEITOBEKA.
KpyroBopot Bojibl B ipupoie. 3arpsa3HeHue TpUpOAHBIX BoA. OXpaHa U OYHCTKA MPUPOTHBIX BOJI.

Knaccudukarus Heopranndeckux coeannenuit. Oxcuapl. Kimaccudukanmst okcuaos:
cosieoOpa3yroriie (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIC) U HecosleoOpaszyromue. Homenknarypa
oKcu0B. DU3NYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyueHue okcuaos.

OcHoBanus. Kiaccudukanusi OCHOBaHMIA: METOYN U HEPACTBOPUMBIE OCHOBAHHUSI.
Howmenknarypa ocHoBaHuil. du3nueckrue U XUMUYECKHE CBOMCTBA OCHOBaHUi. [loyuenue
OCHOBaHHIA.

Kucnotsl. Knaccudukanus kucnor. Homenkiarypa kuciaor. @u3ndeckne U XUMHUECKUE
cBoiicTBa kuciot. Psg akruBHoctu metaiuioB H. H. bekerosa. [lonyuenne kucior.

Conu. Homenknarypa coneil. @uznueckre 1 XUuMUUYECKHe cBoicTBa coliei. [lonyyenue
COJIeH.



I'eneTnueckas CBsI3b MEXy KJIacCaMHU HEOPTaHUYECKUX COEAMHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpe/IeNIeHHE COJIEpKaHUs KUCIOPoia B BO3/AyXe, MOIydYeHUe, COOMpaHue,
pacro3HaBaHHUE U U3yUYE€HHUE CBOMCTB KHCIOPOAa, HAOMI0JeHIE B3aUMO/IEHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUS U MIPEKpallleHHs ropeHus (moxapa), 03HaKOMJIEHHE C
oOpa3amMu OKCHJIOB M OIMCaHHE UX CBOWCTB, OJyuyeHUe, COOMpaHue, paclio3HaBaHHUE U U3YUYECHUE
CBOWCTB BOJIOpOJia (ropeHue), B3aumoeiicteue Bogoposaa ¢ okcugoM menu (II) (Bo3moxHO
WCITOJIb30BAaHNE BHICOMATEPHAIIOB), HAOFOACHHE 00Pa3I[0B BEIIECTB KOJUIECTBOM | MOJIb,
UCCIIeIOBaHUE 0COOEHHOCTEH pacTBOPEHHsI BELIECTB C Pa3IMUHON PaCTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMPEAEIEHHON MAaCCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA,
B3aUMO/ICIICTBHE BOJIBI C METAIJIAMH (HATPHEM U KaJlbI[eM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMaTEPHAJIOB), UCCIIEJOBaHHE 00PA31I0B HEOPTAaHWYECKUX BEIIECTB PA3JIIMYHBIX KJIACCOB,
HaOJIr0/IeHUue U3MEHEHHs OKPACKH WHAMKATOPOB B PACTBOPAX KHUCJIOT M IIEJOYeH, U3yueHHe
B3aumoieicTBus okcuaa meau (I11) ¢ pactBopoM cepHO KUCTOTHI, KUCIOT ¢ METaJUTaMH, PEaKITHil
HENTpanu3anuu, NoJy4eHHe HEPACTBOPUMBIX OCHOBAHUM, BEITECHEHUE OJJHOTO METaJlJIa APYTUM U3
pacTBOpa COJIM, pEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 0 TeMe «BakHelmune Kkinaccsl
HEOPraHUYECKUX COEAUHEHUN.

IHepunoaunyeckuii 3akon u Ilepunoanyeckasi cucremMa xXumMmu4deckux jaemenTon /1. U.
MenpeseeBa. CtpoeHue aToM0OB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MOMBITKU KIacCU(PUKAIIMN XUMUYIECKUX IeMEHTOB. [IOHSATHE O TpyMIax CXOMHBIX
AJIEMEHTOB (ILIEJIOUHbIE U LIEJIOYHO3EMETbHbIE METAILJIbI, TaJOTE€Hbl, MHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCHJIBI U THAPOKCHUJIBI.

[Tepuoanueckuii 3akoH. [lepuoanyueckas cucteMa XUMHUECKUX AIEMEHTOB /J[.

. Menneneesa. KoporkonepnoHas u aauHHONEpHoaAHas ¢popmbl [lepruonudeckoil cucteMsl
xumuyeckux anemeHToB . . Menneneea. [lepuonsl u rpymmsl. @U3sndecknii CMbICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI dJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTonsl. DnexkTponsl. CTpoeHue 3IIEKTPOHHBIX
000J0ueKk aToMOB NepBbIX 20 XUMHUYECKHX d1eMeHToB [leproanyeckoit cucrtemsl /.

N. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO 3JIEMEHTA 10 €ro MoJIoKeHuo B [lepuoanyeckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paJiyca aTOMOB XUMUYECKHUX JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKHUX CBOMCTB IO IPyIIaM U MEpUOaM.

3nauenue [lepuonnyeckoro 3akoHa u [leproauueckoi CUCTEMbI XUMUYECKUX JIEMEHTOB
JUIs pa3BUTUS HayKy U npakTuku. J[. . Mennenees — y4€HbIl U TpayKJaHUH.

Xumunyeckas cBsizb. KoBaneHTHas (moJisipHasi U HEMOJISIpHAsl) CBSI3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKHX JIEMEHTOB. VloHHAsI CBS3b.

Crenenb okucienus. OKACIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponecchl okucnenus
Y BOCCTaHOBJIEHUSA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yueHre o0pas3IoB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aUMOCHCTBUE THAPOKCHIA IMHKA
C pacTBOpaMHU KHUCJIOT U I1IeJI0Y€eH, MPOBEIEHUE OIBITOB, WILTIOCTPUPYIOIINUX TPUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKLUI (TOpEHHUE, PEAKLIUU Pa3/I0KEHNUS, COSTUHEHMS).

Meswcnpeomemnwie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3EH NPU U3yUYEHUU XUMUH B 8 KIJIACCE OCYILECTBIISIETCS
yepes3 UCIOJIb30BaHNUE KaK OOIINX €CTeCTBEHHO-HAYUHbIX MOHITHH, TaK U MOHSATHH, SIBISIOIINXCS
CHUCTEMHBIMU JJIs1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT O LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHATHUS: HAYyUHBIH (PaKT, TUMOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CHHTE3, KiIacCu(pUKaIHs, NEPUOIUIHOCTD, HAOIIOICHHE, IKCIIEPUMEHT, MO/IEIMPOBAHUE,
WU3MEPEHHE, MOJIEIIb, SIBIICHHE.

®dusuka: MaTepus, aToM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
PaZo0aKTUBHOCTb, MOJIEKYJIA, FIEKTPUUECKUH 3apsil, BELIECTBO, TeN0, 00BEM, arperaTHoe
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COCTOSIHUE BEILIECTBA, T'a3, (PM3NUYECKUE BEIUYMHBI, AMHUIBI U3MEPEHUs], KOCMOC, IJIAaHETHI,
3BE3161, ComHITE.

buonorus: porocunres, apixanue, ouochepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbI, TOPHBIE TIOPOJIbI, MOJIE3HBIE UCKOTIAEMEIE,
TOIJIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTtBo u XUMHYeCKasi peaKust

[Tepuoanueckuii 3akoH. [leproanyueckas cucteMa XUMHUECKUX IEMEHTOB /J[.

U. Menneneesa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHsI, KaJbIUSI U UX COETUHEHHUI B COOTBETCTBUU C
II0JIO’KEHUEM 3JIEMEHTOB B [lepnoanueckoii CUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BUIbl XUMUUECKON CBSA3H. THIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIIIMYECKON PEILETKU U BUAA XMMUUYECKOH CBS3H.

Knaccudukaus 1 HOMEHKIaTypa HEOpraHM4YEeCKUX BelIecTB. XMMUYECKHE CBOWCTBA
BELIECTB, OTHOCALINXCS K Pa3IMYHBbIM KJIacCaM HEOPTaHUYECKUX COEAMHEHUMN, TEHETHUECKAsI CBSI3b
HEOPTraHWYECKHUX BEIIECTB.

Knaccudukarus XuMHYECKUX peaKuii IO Pa3IMyHbIM MPU3HAKaM (TI0 YHCITy U COCTaBY
Y4aCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY (G (DEKTy, 10 N3MEHEHHUIO CTETIeHEeH OKUCIICHUS
XMUMUYECKUX 3JIEMEHTOB, TI0 0OPaTUMOCTH, IO YYaCcTHIO KaTalu3aTopa). DK30- U SHJI0TEPMUYECKHE
peaxkium, TePMOXUMHUYECKHE YPABHEHUS.

[ToHsiTHE O CKOPOCTH XMMUYECKOH peakiuu. [TonsTie 06 00paTUMBIX U HEOOPATHUMBIX
XUMHUUYECKHUX peakiusix. [IoHaTHe 0 rOMOreHHBIX U TeTeporeHHbIX peakuusax. [lonsTue o katanuse.
[TonsiTHE 0 XUMUYECKOM paBHOBECUH. DaKTOPBI, BIUSAIOLINE HA CKOPOCTh XUMUYECKON peaKuu U
MTOJIOKEHUE XUMHUYECKOTO PABHOBECHSI.

OKHUCINTENFHO-BOCCTAHOBUTENIbHBIC PEAKILIUH, FIEKTPOHHBIN OaTaHC OKUCIUTEIbHO-
BOCCTAHOBUTENBHOM peakiuu. COCTaBICHUE YPABHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOIB30BAHUEM METO/1a SJIEKTPOHHOT0 OanaHca.

Teopust 3AEKTPOTUTUYECKON AUCCOIMALIUN. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHu3M IUCCOLMALIMY BELIECTB C Pa3IMYHbIMM BUIaMU XUMHUUYECKOU cBsI3U. CTENIEHb
nuccouuanui. CuibHbIe U c1a0ble 3JeKTPOIUTHI.

Peakiiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUs peakifii HOHHOTO 0OMeHa, MOJHbBIE U
COKpaIll¢HHbIE HOHHBIE YPaBHEHHU peakiyii. CBONCTBA KUCIIOT, OCHOBAHUU U COJIEHN B CBETE
npeCTaBICHU 00 2IEKTPOIUTUYECKON aucconuanyy. KauecTBeHHbIe peakiiuy Ha HOHBI. [loHsTHE
O THJIPOJIN3E COJICH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHUE C MOJEIIAMH KPUCTAIIINYECKUX PEIIETOK HEOPTaHUYECKHUX BEIECTB —
METaJUIOB M HEMETaJIOB (rpaduTa U ajamasa), CII0’KHBIX BELIECTB (XJI0pHIa HaTpusl), UCCIICIOBaHUE
3aBHCHUMOCTH CKOPOCTH XMMHUYECKOM peakluu OT BO3AEHCTBUS pa3lIndHbIX (PaKTOPOB,
UCCJIEIOBAHKE IIEKTPOIPOBOJHOCTH PaCTBOPOB BELIECTB, IIPOLIECCA JUCCOLMALUU KHUCIIOT,
nienouei U cosiei (BO3MOXKHO MCIOIb30BaHUE BHIEO MATEPHAIIOB), TPOBEICHUE OIBITOB,
WITIOCTPUPYIOIIUX MIPU3HAKK MIPOTEKaHUS Peaklnii HOHHOro oOMeHa (0Opa3zoBaHue 0CaIKa,
BbIJIeJICHHE ra3a, 00pa3oBaHKE BObI), ONBITOB, MWJUTFOCTPUPYIOIIUX MPUMEPHI OKUCITUTENHHO-
BOCCTAHOBUTEINIBHBIX pEaKLUi (TOpEHUE, pEaKLUU Pa3JI0KEHNs, COEIUHEHM ), PACIIO3HABAHNE
HEOPraHUYECKUX BEIIECTB C OMOIIbIO KAUECTBEHHBIX PEAKIINI Ha HOHBI, pEIIeHHE
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl 4 X coeIUHEHUS

OOm1ast xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIE
cTernieHH okucieHus. CtpoeHne u Gu3nyYecKue CBOMCTBA MPOCTHIX BEIIECTB — rajOreHOB.
XHMHYECKHE CBOWCTBA HA IIPUMEPE XJIOpa (B3aMMOAECHCTBHE ¢ METAJIJIaMU, HEMETaJIJIaMH,
nienoyamMu). XaopoBoopoa. ConsiHast KUCIIOTa, XMMUYECKHE CBOICTBa, MOJydeHHe, IPUMEHEHHE.
JleiicTBre XJ10pa U XJIOPOBOIOPOAA HAa OPraHMU3M uejloBeKa. BakHelye XJI0puIbl U UX
HaxXO0/ICHUE B IIPUPO/IE.



OO6mras xapakrepucThka 31eMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOECHUS aTOMOB,
XapaKkTepHbIe CTeTIeHN oKkucieHus. CTpoeHne u GU3NIecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia ¥ cepbl. AJUIOTPOITHBIE MOJU(PHKAIINN KUCIOPOIa U cepbl. XUMUUECKUE CBOMCTBA CEPHI.
CepoBonopo, cTpoeHne, GU3NIeCKre 1 XUMHYECKHe cBOCTBA. OKCHIIBI CephI KaK MPEICTABUTEIN
KHCJIOTHBIX OKCHJ0B. CepHasi KUCII0Ta, (U3NUECKre U XUMUYECKHe CBOMcTBa (0011e Kak
NpeICTaBUTENS Kilacca KUCIIOT U CTIeIUpHUecKue). XMMHYECKHE PEaKIINH, JIS)KAIHe B OCHOBE
MPOMBIIIJICHHOTO CI10c00a MOTy4YeHus: cepHOU KUCIOThI. [IpuMenenue ceproii kucioTsl. Comu
CEpHOM KHCIIOTHI, KAUECTBEHHAs peakius Ha Cyab(ar-uoH. HaxoxmeHue cepbl u e€ CoeTMHEHNHN B
npupoze. XMMHYECKOe 3arpsi3HEHHE OKPY KaIOIel Cpeibl COeAMHEHUSIMU Cepbl (KUCIOTHBIE
JIOX/IH, 3arpsI3HEHNE BO3/IyXa M BOAOEMOB), CITOCOOBI €r0 PEA0TBPAIICHUSI.

OO11ast xapakTepucTHKa 31eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHBIC CTETICHN OKUCIICHUS. A30T, paclipoCTpaHEHHE B IPUPO/IC, PU3NUECKUE H XUMUIECCKHE
cBoiicTBa. KpyroBopoT a3ota B mpupojie. AMMHAK, ero GU3NuecKue 1 XMMUIEeCKHe CBOMCTBA,
nojy4yeHue u npuMeHeHne. Comm aMMOHHS, NX (GU3NIECKHE M XUMHUYECKHIE CBOMCTBA, PUMECHEHHE.
KadecTBeHHast peakiys Ha MOHBI aMMOHMS. A30THas KUCIIOTa, €€ MoIy4YeHue, pusnyeckue u
XUMHWYECKHE CBOMCTBA (00IIHE KaK MPEICTABUTEINS Kilacca KUCIOT U CIeNU(UIECKUE).
Vcrnonb30BaHUE HUTPATOB U COJIEH aMMOHUS B KaueCTBE MUHEPAJIbHBIX YA0OpeHHd. X1UMHUYecKoe
3arpsi3HEHUE OKPYIKAIOIIECH CpPeIbl COSTMHEHUSMH a30Ta (KUCIOTHBIE TOXKIH, 3aTPsI3HEHHE
BO3/yXa, MOYBHI ¥ BOJ0EMOB). Pochop, arutoTponHble Mogudukanmu pocdopa, Gusnueckue u
xumuueckue coiictBa. Oxcun docdopa (V) u pochopnas kucinora, Gpusnueckre 1 XUMUIECKUE
CBOIicTBa, nosyueHue. Mcnonp3oBanue pocdaroB B kKauecTBe MUHEPAIBHBIX YAOOPEHHH.

O6mas xapakrepuctuka 3aeMeHToB [VA-rpymmel. Oco0eHHOCTH CTPOEHHUS! aTOMOB,
XapaKkTepHbIE CTENICHU OKUCIEHHS. YTIepo/l, aJUIOTPOITHbIE MO (HKALINHY, PACTIPOCTPAHEHHE B
npupoe, Gu3nuecKkrue 1 XUMHIECKHEe CBOMCTBA. Aacopoius. KpyroBopot yriepojia B Ipupo/e.
Oxcuipl yraepona, ux pu3nuecKkue U XMMUYeCKUe CBOUCTBA, JISMCTBUE HA )KHUBbIE OPTaHU3MBI,
MOJTyYeHUE U TIPUMEHEHHE. DKOJIOTHIECKUEe MPoOIIeMBbI, CBS3aHHBIC ¢ OKCUoM yriiepoaa (IV),
TUIIOTE3a IN100aIbHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3(pdekT. YrompHas KMCI0Ta U e€ couy,
uX (pU3NYecKre U XUMHUYECKHE CBOICTBA, MOyYeHUE U IpuMeHeHne. KauecTBeHHas peakius Ha
KapOOHaT-MOHBI. Vcronp3oBaHne KapOOHATOB B OBITY, MEIUIMHE, TIPOMBIIIIEHHOCTH U CEIbCKOM
XO35HCTBE.

[TepBoHayaNbHbIEC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHHSX YIiIepoa
(MeTaH, ATaH, TUJICH, alleTHJICH, YTAHOJI, TIMIIEPHH, YKCyCHasi Kuciota). [IpiupoiHbIe HICTOUHUKH
yIIE€BOAOPOAOB (YroJib, MPUPOAHBIN Ta3, HEPTh), MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B
OBITY ¥ TPOMBIIIIIEHHOCTH. [1OHATHE O OMOJIOTHYECKN BaKHBIX BEIIECTBAX: KUPaX, OCIKaxX,
YIJIEBOAAX — M UX POJIM B KHU3HM YeloBeka. MarepuaibHOE €TUHCTBO OPraHUYECKUX U
HEOPTaHWYECKUX COCTHHEHUH.

KpemHuii, ero ¢pusndeckne 1 XMMUYECKHE CBOMCTBA, MOJIyUYeHHE U IPUMEHEHUE.
Coenunenuns kpemHus B npupoje. OOuiue npeacrapieHus 06 okcuae kpemuus (IV) u kpemuuenoit
kucnote. CHIMKAThl, UX UCTIOJIBb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxkHeie cTpouTeabHble
MaTepuaibl: KepaMHuKa, CTeKIIO, LIEeMEHT, OeTOH, kese300eToH. [Ipobaembl 6e30macHoro
UCIIOJIb30BaHUs CTPOUTEIBHBIX MAaTepHaIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

u3yueHre o0pa3oB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI, POBE/ICHUE
Ka4eCTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOIIOIEHUE TPU3HAKOB UX MPOTEKAHUS, OTIBITHI,
oTpakaromye pU3NIecKrue 1 XUMUYECKHE CBOMCTBA TaJlOr€HOB U UX COCMHEHUH (BO3MOKHO
HCIIOJIb30BaHUE BUACOMATEPUaIoOB), O3HAKOMIIEHHE C 00pa3liaMu XJIOPUOB (TaJlOTeHUI0B),
O3HAKOMJIEHHUE ¢ 00pa3laMu cepbl U €€ COCTUHEHUSIMH (BO3MOKHO UCIIOJIb30BaHHUE
BHJICOMATEPHUAIIOB), HAOIIOICHHE TIpoIiecca OOyTIIMBaHUS caxapa MoJ IeHCTBHEM
KOHIIEHTPUPOBAHHOM CEpHOM KUCIIOTHI, N3yUYeHHEe XMMUYECKHX CBOMCTB pa30aBIeHHON cepHOi
KHCJIOTHI, MPOBEJICHNE KAaYeCTBEHHOM peakIiy Ha cylb(aT-uoH 1 HaOII0IeHNe MTPU3HAKa e€
NPOTEKAHHUs, O3HAKOMJICHHE ¢ (PU3UUECKUMHU CBOMCTBaMU a30Ta, pocdopa U UX COeAMHEHUH
(BO3MOYKHO MCIIOJIb30BaHUE BUEOMATEpUaIoB), oOpa3amMu a30THHIX U GOCPOPHBIX YAOOPEHHUH,
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noJTy4eHue, coOnpanue, paclio3HaBaHUe U U3YUYCHHUE CBOMCTB aMMHaKa, MPOBEICHNE Ka4eCTBEHHBIX
peakiuii Ha “oH aMMOHUS U (HochaT-noH M U3yUYCHHE MMPU3HAKOB WX MPOTEKAHMSI, B3aUMOICHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MEIbIO (BO3MOYKHO UCTIOIH30BaHUE BUICOMATEPHAIIOB),
M3y4deHHUE MOJIeNIel KPUCTAJUTMUECKUX PEIIETOK anmasa, rpadura, QymiepeHa, 03HaKOMJICHUE C
MIPOIIECCOM aJICOPOIIUU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U YCTPOHUCTBOM
MIPOTHUBOTA3a, MOTyYeHHE, COOUpaHue, paclo3HaBaHNUE U U3YUYEHUE CBOMCTB YTIIEKHUCIIOTO ra3a,
MPOBEJICHNE KaYeCTBEHHBIX PEAKIIMI Ha KapOOHAT M CHJIMKAT-HOHBI U U3yYEeHUE IPU3HAKOB MX
MPOTEKAHUS, O3HAKOMJICHHE C MPOIYKIIMEH CUIIMKATHON MPOMBIIIUIEHHOCTH, PEIICHUE
AKCIEPUMEHTANIBHBIX 3aa4 0 TeMe «BaKHENIIME HEMETAIUIBI U UX COEAUHEHHUS.

MeTanibl M UX COeUHEHUSA

OO01mas xapakTepucTUKa XUMUYECKIX JIIEMEHTOB — METAIIJIOB HA OCHOBAHUU MX MOJIOKEHUS
B [lepnoanueckoit cucreme xumuueckux 3memMeHToB . . MenaeneeBa u CTpoeHUs aTOMOB.
Crpoenue MetaioB. MeTtaminyeckast CBs3b M METAIIMYECKasl KpUCTAJUITMYECKas peliéTka.
DJIEKTPOXUMHUYECKUH P HAIPSHKEHU MeTalIoB. PU3MYECKHE M XMMUYECKUE CBOMCTBA
MeTaisoB. O6mue crnocoOb! omyueHus: MeTauioB. [loHATHE 0 KOPPO3UK METAIIIIOB, OCHOBHBIE
CIoco0bI 3alIUTHI MX OT Koppo3uu. CrutaBsl (CTajb, YyTyH, JIOPATIFOMUHUAN, OpOH3a) U UX
MPUMEHEHHE B OBITY U IPOMBIIUICHHOCTH.

[Ilenounbpie MeTaibl: TTONIOKeHHUE B [leproanyueckoil cucteMe XUMUYECKUX 3JIeMEeHTOB /1.
N. MenaeneeBa, CTpOEHUE UX aTOMOB, HAX0XKIAEHUE B IpUpoIe. PU3NYECKUE U XUMUUYECKUE
CBOMCTBA (Ha TpUMeEpe HATPpus U Kanus). OKCHIBI U TUIPOKCUABI HATpus U Kanus. [[pumenenue
LIEJOYHBIX METAJJIOB U UX COEAUHEHHUI.

[IlenoyHO3emMeNbHBIE METAJIIIBI MArHUWA U KaJIbIWA: TI0JIOXKEHHE B [leproauyeckoil cucteme
xuMuueckux aneMeHToB . . Menaeneesa, cTpoeHrne UX aTOMOB, HAXOKJIECHHUE B IIPUPOJIE.
DuU3nYeCKre U XUMUYECKUE CBOMCTBA MarHus M KaJiblus. BaxkHene coeTMHEHUs KalblUs
(okcun, ruapokcu, conn). JKECTKOCTh BOJIBI M CITOCOOBI €€ YCTpaHEHUS.

AmtoMuHuit: nonoxenue B [lepuonnyeckoil cucteMe XUMUYECKHX JIEMEHTOB /.

N. MenaeneeBa, CTpOEHUE aTOMa, HAXOXKAEHUE B Ipupoie. PU3NUYECKUE U XUMHUYECKUE CBOMCTBA
amroMUHMSI. AM(OTEpHBIE CBOMCTBA OKCH/IA ¥ TUIPOKCHUIA ATFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoii cucreMe XUMUYECKUX JIEMEHTOB /.

N. MenaeneeBa, CTpoeHUE aTOMa, HAXOXKJAEHUE B Tpupoie. PU3NUECKUE 1 XUMHUECKHE CBOMCTBA
xkenesza. Okcuibl, TuApokcuabl u conu xenesa (I1) u sxenesa (III), ux cocras, cBoiicTBa U
MOJTy4YCHHE.

Xumuueckuii IKCcnepumenm:

03HaKOMJICHHE ¢ 00pa3iaMy METAJUIOB U CIUIABOB, MX (DU3UIECKUMHU CBOMCTBAMH, H3yUYCHHE
PEe3yNbTaTOB KOPPO3UH METAILIOB (BO3MOXKHO UCTIOIB30BAaHUE BUACOMATEPUATIOB), 0COOCHHOCTEH
B3aUMOJICCTBUS OKCHJIA KaJbIIMS U HATPHS C BOAOU (BO3ZMOXHO HCTIOJIB30BAHHE
BHJIEOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOM BO/IbI, ITpOIlECCa TOPEHUS JKelle3a B
KHCIIOpOie (BO3MOYKHO HUCTIONB30BaHUE BHIEOMATEPHAIIOB), TPU3HAKOB MPOTEKAHMS KAUYECTBEHHBIX
peaxiuii Ha MOHBI: MarHusl, KalbIusl, ATFOMUHUSA, ITUHKA, skere3a (1) u xenesa (I11), meau (1),
HaOJFOZICHUE M OMMCAHKUE MPOIIECCOB OKPANIMBAHUS TUTAMEHN HOHAMH HATPUS, KAJIUS U KAJTBITHS
(BO3MOYKHO HCIOJIb30BaHNE BUICOMATEPHUATIOB), UCCIIEOBaHHE aM(DOTEPHBIX CBOMCTB TUAPOKCHAA
AJIOMUHUS U THIPOKCHUIA [TUHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BaxkHeilmme
METAJJIBI U UX COCTMHEHUSD.

XuMus H OKpy:KaLas cpeaa

BemecrtBa 1 MmaTepuainsl B IOBCEIHEBHOM KU3HU YeI0BEKa. be3omacHoe UCIoab30BaHNe
BEIIIECTB U XUMHUYECKUX Peakiuii B ObITY. [lepBast moMoIip mpyu XUMUIECKUX 0KOTaxX U
OTPaBJICHUSIX.

XHUMHYECKOE 3arps3sHEHUE OKPYIKAOIIEeH cpeibl (TTpeaesibHast TOMyCTHMAasi KOHIIEHTPAITUs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHN# KOJOTHYECKUX POOIIeM.

Xumuueckuii IKcnepumenm:

u3y4eHre o0pa3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPHUAIIBI).

Meswcnpeomemnuwie ceasu



Peanmu3zarus MeXNpeAMETHBIX CBSA3EH NMPU H3yUYEeHUN XUMHUH B 9 KIIacCe OCYIIECTBISICTCS
Yyepe3 HCITOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MTOHITHIA, TaK U TIOHATHH, SBIISIOIIAXCS
CHUCTEMHBIMU JJIsl OTJENBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mre ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAYYHBIH (DAKT, THITOTE3a, 3aKOH, TCOPHS, aHAIIH3,
CUHTE3, KJTaccu(UKaIys, MIePUOJUIHOCTh, HAOIIOICHNE, SKCTICPUMEHT, MOACITUPOBAHNE,
HU3MEpCHHE, MOJICITh, SIBJICHUE, TTAPHUKOBBIN (D (DEKT, TEXHOIOTHSI, MATCPHAIBI.

®duszuka: MaTepus, aTOM, HIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIHI,
PaJIMO0aKTUBHOCTD, MOJICKYJIa, SJICKTPUICCKUH 3apsiI, IPOBOJHUKH, MTOJTYTIPOBOHUKH,
TUDIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, 00hEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ras,
pacTBOp, pAaCTBOPUMOCTD, KPUCTAJUTHUECKAS PEIIETKA, CIUTABBI, PU3NICCKUC BEIIMINHBI, CTHHHUIIBI
M3MEpEeHHsI, KOCMUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunTes, npixanue, 6uocdepa, SIKocucTeMa, MUHEpaIbHbIC YI00peHus,
MHUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEeTIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPO/IbL, IOJIE3HbIE HCKOMIAEMBbIE,
TOTLTUBO, BOJTHBIE PECYPCHI.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATHI



JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS MPOrPaMMBbl OCHOBHOT'O 001Ier0 0Opa3oBaHus
JIOCTUTAIOTCS B X0/1€ 00y4YEeHUS XUMHUH B €IUHCTBE Y4eOHOI 1 BOCIUTATEIbHOM JIEATEILHOCTH B
COOTBETCTBUH C TPAJIULIMOHHBIMU POCCUICKUMU COLMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU
LEHHOCTSAMU, PUHSATHIMU B 00II[ECTBE MPaBUIaMH U HOPMaMU MOBEIEHUS U CIIOCOOCTBYIOT
npoleccaM CaMOIO3HAHMS, CAMOPA3BUTHS U COLMATU3AIMH 00yYaIOIIUXCS.

JIn4uHOCTHBIE pe3ynbTaThl OTPAXKAIOT TOTOBHOCTH O0YUaIOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTHBHBIX LICHHOCTHBIX OPUEHTALIMI U PACIIMPEHHUE OIBITA AESITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIE/INIO, TOHUMAHUS 3HAYEHUs] XUMHUECKOW HAyKH B )KM3HHU COBPEMEHHOT'O 0OIIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(pOpMaLelt 0 MePeIOBBIX TOCTHKEHUAX U OTKPBITHSIX
MHUPOBON M OTE€UECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 yCTPOHCTBE MUpa
1 00IIeCTBa;

2) rpa;kIaHCKOr0 BOCIMTAHUS:

MPEJICTaBICHUS O COUAIBHBIX HOPMax M MPaBUIIaxX MEKJIUYHOCTHBIX OTHOLICHH B
KOJIJICKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-
HCCJIEIOBATEIBCKOM, TBOPUECKOH U IPYTHX BUJAX JESATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOit
COBMECTHOH JIeATEIbHOCTH MPH BHITIOJIHEHUH YU€OHBIX, TO3HABATENbHBIX 3a/1a4, BBIOJIHEHUN
XUMHUYECKHUX IKCIEPUMEHTOB, CO3JJaHIH Y4eOHBIX IPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIIM B IIPOIIECCE 3TOM yueOHOM NesITeIbHOCTH, TOTOBHOCTH OLICHUBATH CBOE MOBEICHUE
Y TIOCTYTIKU CBOMX TOBapHILEH C MO3UIIUK HPABCTBEHHBIX U MTPABOBBIX HOPM C yUETOM OCO3HAHUS
MOCIIEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33pEHYECKHUE MPEACTABICHUS O BEIIECTBE M XUMUUECKON PEAKIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U COCTABJISIOLINE OCHOBY JUIS
MOHUMAaHHUSA CYITHOCTH HayYHON KapTUHBI MHpa, MIPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS IPUPOJIbI, B3aUMOCBSI35X YEJIOBEKa C PUPOJIHOM cpeioi, O pOIH XUMHUH B IO3HAHUU
ITHX 3aKOHOMEPHOCTEN;

No3HaBaTeNIbHbIE MOTHBBI, HAIIPaBJICHHbIEC HA MOJIYYEHHE HOBBIX 3HAHUHN MO0 XUMHH,
HE00X0IuMbIE /17151 00BsCHEHNs HAOII0aeMBIX IPOLIECCOB U SIBIICHUM, TO3HABATEILHOM,
MH(GOPMAIIMOHHOHN M YNTATENbCKON KYJIBTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITETbHOU paboThI €
y4eOHBIMH TEKCTaMHU, CIIPABOYHOM JINTEPATypoOil, JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU
MH(GOPMAIMOHHBIX TEXHOJIOTHH;

UHTEpec K 00yUeHHIO U TO3HAHUIO, JIF0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHuIO0, TPOEKTHOM U UCCIIEIOBATENILCKON AESITETbHOCTH, K OCO3HAHHOMY BBIOODY
HAINpaBJIEHHOCTH M YPOBHS 00yUeHUs B JalibHEHIIEM;

4) popMupOBaHMS KYJbTYPHI 310POBb:

OCO3HaHUE LIEHHOCTH ’KU3HH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 37I0pOBBIN 00pa3 )KU3HHU, OCO3HAHUE MOCIEACTBUM U HENPUATHE BPEIHBIX TPUBBIYEK
(ynorpe0JieHHs! aJIKOTroIsi, HAPKOTHUKOB, KypEHUs ), HEOOX0IMMOCTH COOJIOACHUS TPaBUII
0e301acHOCTH MPH 0OpAIIeHUH ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY U peasibHOM JKU3HU;

5) Tpy10BOr0 BOCIIUTAHUSA:

MHTEpeC K MPAKTHUECKOMY U3YUYEeHHIO Mpodeccil U Tpyda pa3IudHOro poja, yBaXKEeHUE K
TPYZAy U pe3yjbTaTaM TPYJOBOMH AESITEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHUS NIPEIMETHBIX
3HAaHUHN N0 XMMHH, OCO3HAHHBIN BBIOOpP MHIWBUYabHOM TPACKTOPUH MPOIOIKEHUST 00pa30BaHUS
C Y4€TOM JTMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, yCIenHOM MpodecCHOHaTBHOM AeSITETPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJIalITUPOBATHCS B TPO(PECCHOHANBHOM cpe/ie;

6) IK0JI0TMYeCKOr0 BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3HOe OTHOIIEHHE K TPUPOJIe KaK HCTOYHHKY XKH3HH Ha 3emie,
OCHOBE €€ CyIIIeCTBOBaHMsI, TOHUMaHUe IIEHHOCTH 370POBOr0o U 0e30macHoro oopasa *Hu3HH,
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OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 370POBbIO, OCO3HAHHE
IIEHHOCTH COOJTIOICHHS MPaBUI O€30TaCHOTO TIOBEICHHS TIPHU Pa0dO0TE C BEIIECTBAMH, a TAKIKE B
CUTYaIUAX, YIPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHSThH 3HAHMSI, MOJTydaeMble TIPH U3yUYCHUN XUMUH, TS pEIICHUS 3a/1ad,
CBSI3aHHBIX C OKPY’KAIOIIeH MPUPOIHON CPeIOH, Jis MOBBIICHHUS YPOBHS SKOJIOTUYECKON
KYJBTYPbI, OCO3HAaHHSI TTI00ATFHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIEM U IIyTeH UX PEIICHUS
MOCPEJICTBOM METOJ0B XUMHH, IKOJIOTUYECKOTO MBIIIICHUS], YMEHHUSI PYKOBOJICTBOBAThHCSI UM B
ITO3HABATEJILHOM, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMeTHBIX PE3yIbTaTOB BRIICSIOT 3HAUMMBIC JIs1 ()OPMHUPOBAHUS
MHUPOBO33peHUs OOIICHAYYHbBIE TIOHATHUS (3aKOH, TeOpHsl, IPUHIIUI, TUTIOTE3a, (PaKT, cucTema,
MPOIIeCC, SKCTIEPUMEHT U JIPYTOE. ), KOTOPHIE UCTIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUSOHBIX
npeaMeTax ¥ MO3BOJISIOT HA OCHOBE 3HAHUH M3 3TUX MPEAMETOB (DOPMUPOBATH MPEACTABICHHUE O
[IEJIOCTHON HAyYHOW KapTHHE MUpPA, M YHUBEPCAJIbHbIE YUueOHbIC IEHCTBUS (T03HABATEIHHBIC,
KOMMYHHKATHBHBIC, PETYISTUBHBIC), KOTOPHIE 00eCTIeunBal0T (HOPMHUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YI€OHOM JACSITEIIBHOCTH.

Ilo3naBaTeibHBbIE YHUBeEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Ba3oBble Jornyeckue aelicTBUSA:

YMEHHUS UCTIONIB30BaATh MPUEMBI JIOTHUECKOTO MBILUICHUS TP OCBOCHUHN 3HAHUIA:
PacCKpBIBATh CMBICT XUMUYECKHUX TTOHATUH (BBIICISATh X XapaKTepHbIC MPU3HAKH, YCTaHABINBATH
B3aMIMOCBSI3b C IPYTHUMH MOHATHSIMHE ), UCTIOTB30BaTh MOHATHUS AJs1 O0BSCHEHHS OTACIbHBIX (haKTOB
Y SIBJICHUM, BEIOMPATh OCHOBAHUS U KPUTEPHUU IS KITACCH(PUKAIIMI XUMUUECKUX BEIIECTB U
XUMHUYECKUX PEaKIU, yCTaHABINBATh MPUIMHHO-CIICCTBEHHBIE CBSI3U MEXKIY O0bEKTaMH
W3Y4YEHUsI, CTPOUTH JIOTUYECKHUE PACCYK/ICHUS (MHIyKTUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHH), JIeJaTh
BBIBOJIbI 1 3aKIIFOYCHMS,

yMEHHE TPUMEHSTH B MPOIIECCE TTO3HAHUS MOHATHS (ITPEIMETHBIC U METaNpeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCTIOTIB3yEMbIEe B XUMHHU, TPEOOPA30BLIBATH IIUPOKO
MIPUMEHSEMbIE B XUMUHU MOJICIIbHBIE TIPEICTABIICHUS — XUMUYECKUIN 3HAK (CUMBOJI 2JIEMEHTA),
XuMH4Yeckas (popMmyra U ypaBHEHHE XUMUYECKOW PEaKkIluu — P PEIICHUN yueOHO-
MMO3HABATENIbHBIX 3a71a4, C YIETOM dTUX MOJEITHHBIX MIPEICTABIICHUN BBISBIISITh M XapaKTEPU30BaTh
CYIIECTBEHHBIC TPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUECKUX BEIIECTB U XUMUYECKUX PEaKIIUH,
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, TPUUYUHHO-CJICICTBEHHBIC CBSI3U U MTPOTHUBOPEYHS B U3yUaEeMBbIX
MpOoILIeCcCaX U SBJICHUSAX.

Ba3oBrble ucciienoBaTeJIbCKHE AeHCTBHS:

YMEHHUE UCIOJIb30BaTh MTOCTABICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TaK)XK€ B KAYECTBE OCHOBBI JIsl (JOPMHUPOBAHUS THTIOTE3BI TI0 TPOBEPKE MPABUITHHOCTH
BBICKA3bIBAEMbIX CYKJICHHI;

MpUOOPETEHHUE OTBITA IO TUITAHUPOBAHUIO, OPTAHU3AINH U TIPOBEICHUIO0 YYCHUIECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JI0M MPOIlecca, CaMOCTOSITENILHO MMPOTHO3UPOBATH €r0
pe3ynbTaT, OpMyITHPOBATH 0OOOIIECHHUS U BHIBOIBI IO pe3ybTaTaM MPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIIATh OTUET O TIPOJAETIaHHON padoTe.

Pa6Gora ¢ unpopmaumeii:

yMEHHE BBIOMpATh, AHATTU3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMALIHUIO PA3TUYHBIX BUOB U
dbopm mpeacTaBiaeHUs, OJYIaeMY0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJIIpHAs TUTEpaTypa
XUMHUYECKOTO COJIEpKaHusl, CIIPABOYHBIE TOCOOUSs, pecypchl IHTepHeTa), KpUTUYECKH OIICHUBAThH
MIPOTUBOPEUNBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSITh pa3IUYHbIe METO/IBI M 3aPOCHI IPH MOUCKE U 0TOOpe HH(OpMALIUU U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOAMMBIX ISl BBITIOJTHEHUS yU€OHBIX U MTO3HABATEIIbHBIX 33729
onpeAenEHHOro TUIA, MPUOOPETEHHE OMBITa B 00JIACTH UCTIOIH30BAHUSI HHPOPMAITHOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHA, OBIAJCHUE KYJIbTYPOH aKTUBHOTO MCITOJIH30BAHUS PA3TMIHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSATEIHHO BEIOMPATh ONTUMAIIBHYIO (hOpMY MpEeACTaBICHUS
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MH(POPMALIMU U WLTIOCTPUPOBAThH pelllaeMble 3a/1aul HECIOKHBIMU CXEeMaMH, TuarpaMMaMH,
npyrumu popmamu rpaduku U UX KOMOMHAIUSMU;

YMEHHUE HCIIONB30BaTh U aHAJIM3HPOBATh B Ipoliecce y4eOHOH 1 UCCIIe0BATENbCKOM
JeSTeIbHOCTH UH(OPMALIHIO O BIMSIHUU MTPOMBIIIJIEHHOCTH, CETLCKOTO X0341iCTBA U TPAHCIIOpTa Ha
COCTOSIHME OKPY KalOLEH IPUPOIHON CPEBI.

KoMMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHUS 33/1aBaTh BOIIPOCHI (B X0JI€ IUasiora 1 (WIn) TUCKYCCUH) MO CYIIECTBY
o0cy»x1aeMoii TeMbl, (POPMYJIUPOBATH CBOU MPEUI0KEHHUS OTHOCUTEIIHHO BBITTOJIHEHUS
IIPEUI0KEHHON 3aauH;

YMEHHUsI IPEACTaBIATH NOTyYEHHbIE PE3YyJIbTaThl IO3HABATEIbHOM JIEATEIBHOCTH B YCTHBIX
Y IMCbMEHHBIX TEKCTaX; J1e]aTh IPE3EHTALNIO PE3YJIbTATOB BHIMOIHEHHUS XUMHUYECKOTO
IKCIIEpUMEHTa (71a00paTOPHOTO OTBITA, JTAOOPATOPHOU pabOTHI MO MCCIICIOBAHUIO CBOMCTB
BEIIECTB, Y4eOHOTO MPOEKTA);

yMEHHsI y4eOHOT0 COTPYAHHUECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIbHON 1
UCCIIEIOBATEIbCKON AEATEIIbHOCTH TPU PEIICHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa 00IIuX
MHTEPECOB U COTTIaCOBaHMS MO3UIUH (00CYyXkAeHNs, 00OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI»,
KOOpAMHALIMS COBMECTHBIX IEHCTBUH, OIIPEIEIIEHUE KPUTEPUEB I10 OLIEHKE KaUECTBA BBIITOJIHEHHOU
paboThI U ApyTHE).

PeryasiTuBHBIC YHUBepCaJbHbIe y4eOHbIe NeiiCTBUSA:

YMEHHE CaMOCTOSTEJILHO ONIPEAETATh 1IeNU AEITEeIbHOCTH, INIAHUPOBATh, OCYILIECTBIATD,
KOHTPOJHMPOBATH U NMPH HEOOXOAUMOCTH KOPPEKTUPOBAThH CBOIO AEATEIILHOCTh, BHIOMpATh Hanboee
s exTuBHBIE CTTOCOOBI pelieHusT YIeOHBIX U MMO3HABATEIBHBIX 33]/1a4, CAMOCTOSTEIIFHO COCTABIIATh
WJIM KOPPEKTUPOBATh NPEAIOKEHHBIA aITOPUTM ACUCTBUN MTPU BBIIIOJHEHUH 33JaHUN C YUETOM
MOJTyYEHUS] HOBBIX 3HAHUM 00 U3y4yaeMbIX 0OBbEKTaX — BEILECTBAX U PEAKIIHIX, OLIEHUBATh
COOTBETCTBHE MOJIYUYEHHOIO Pe3yJIbTaTa 3asiBJICHHOM 1I€JIM, YMEHUE UCTO0Ib30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCJIOBHH 3a/laHUH.

IMPEJIMETHBIE PE3YJIBTATDBI

B coctaBe npeaMeTHBIX pe3yIbTaTOB [0 OCBOCHUIO 0053aTEIBHOIO COJIEpKaHus,
YCTAHOBJICHHOTO IaHHOH (esiepaabHOoi pabouel mporpaMMoid, BBIEIISIOT: OCBOCHHBIE
00y4aromuMucs HayyHble 3HaHUS, YMEHUS U CIIOCOObI IeHCTBUH, criennduyeckue s mpeaMeTHON
o0nacTi «XUMH», BUJIBI ICATEIIEHOCTH 110 TOJTY4YEHUIO0 HOBOTO 3HAHUS, €0 HHTEPIIPETALUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYyalHsIX.

K koHiy oOyueHus B 8 kJjacce npeMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHN: aTOM, MOJIEKYJIa, XUMUUECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOIHAS M HEOJAHOPOIHAS ),
BaJICHTHOCTb, OTHOCUTEJIbHAsA aTOMHAsI U MOJIEKYJISIPHAs: Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas J0JIsi XMMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, OKCHI,
KHCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKas pEaKIIns,
KJIacCU(UKALUs PeaKIMii: peakluu COeTUHEHUs], pEaKIuU Pa3sIoKEeHUs, PEaKIMK 3aMellleHus,
peaknuu oOMeHa, 3K30- ¥ SHAOTEPMHUUECKUE peakIiy, TeIIoBoi 3¢ ekt peakuuu, sapo aroma,
AJIEKTPOHHBIN CIIOH aToma, aTOMHasi OpOUTalb, pailyCc aToMa, XUMHUYECKast CBsI3b, MOJISpHAs U
HETOJISIPHAsl KOBAJIEHTHAsI CBSI3b, HOHHAS CBA3b, NOH, KATUOH, aHWOH, pacTBOpP, MaccoBas 0
BelecTBa (MTPOIICHTHASI KOHIIEHTPAIIHS) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUI U IPUMEHATH 3TU NOHATHUS
IIPY OMMCAHUU BELIECTB U UX MPEBpaIlCHU;

UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIUKY Ul COCTaBJICHUsS (POPMYJI BEIIECTB M ypaBHEHUN
XUMUYECKHUX PEAKIIUH;

OTIpeIeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAIIC)KHOCTh BEIIECTB K ONPEICIEHHOMY
KJIaccy coeIMHeHUH 1o (popMysaM, BUI XUMUYECKOH CBsI3M (KOBaJICHTHAsI U MOHHAS) B
HEOPraHUYECKUX COCAMHEHUSX;
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packpbiBaTh cMmbici [lepuonndeckoro 3akona /. 1. MenneneeBa: 1eMOHCTpUPOBATH
MOHMMAaHHE NEPUOANYECKOIN 3aBUCUMOCTH CBOMCTB XUMUYECKHX JIEMEHTOB OT UX IMOJIOKEHUS B
ITeproanueckoii cucreMe, 3aKOHOB COXPaHEHUsI MacChl BELIECTB, TIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHa ABOTaJipo;

OIMCHIBATH M XapaKTepu3oBaTh TabauuHyto popmy [leproandeckoit cucTeMbl XUMHUUECKUX
AJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas noarpymnna (A-rpynmna)» u «nodouynas noarpymnmna (b-
IpymIa)», Majable U OOJIbIINE IEPHO/IbI, COOTHOCUTH 0003HAUEHHS, KOTOPbIE UMEIOTCS B TaOJIHIIe
«lTepnoanueckas cucteMa xumudeckux 3memMeHToB J1. 1. MeHneneeBay ¢ 4nCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3aps] spa, o0I1ee Yucio
AIIEKTPOHOB U PACIIpe/IeJICHHE UX 110 AJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XMMUYECKHUE DIIEMEHThI, HEOPraHMUYECKUE BEIIECTBA, XUMHUUECKUE
peaxiuu (10 YKUCITY U COCTaBy Y4acTBYIOIIUX B pEaKIMU BEIIECTB, IO TEIIOBOMY 3 (deKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHE CBOWCTBA BELIECTB PA3IUYHBIX KJIACCOB,
MOJITBEP K 1asi ONHMCAaHUE PUMEpPaMH MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX
peaKkLuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOT'O COCTAaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX NIPEBPAILCHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJIIO
XMMUYECKOT0 3JIEMEHTa 110 (opMyJie COeAMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOAMTH PACUETHI M0 YPAaBHEHUIO XUMUYECKOW PeaKIuy;

IPUMEHATH OCHOBHBIE ONIEPALINN MBICIUTEIBHON 1€ATENBHOCTH — aHAJIN3 U CUHTE3,
cpaBHeHHE, 000011eHIe, CHCTEMAaTH3aIHIo, Ki1acCU(UKAIIHIO, BHISIBICHUE TPUYHMHHO-CIIEICTBEHHBIX
CBA3EH — /711 U3yUEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKLUI, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HaHUs — HAOJI0IeHIE, U3MEPEHNE, MOICTMPOBAaHNE, SKCIIEPUMEHT (PealIbHbIN U MBICIIEHHBIN);

CJIeZIOBATh MpaBHJIaM IOJIb30BAaHUSI XUMUYECKON TIOCY 101 U TaOOpaTOPHBIM
000pyZ0BaHKEM, a TAK)KE IIPaBUIaM OOpallleHHs C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKLUHUSIMU
0 BBITOJIHEHHIO TAOOPAaTOPHBIX XMMUYECKHUX OIBITOB MO MOJYYSHHUIO U COOMPaHMIO ra3000pa3HbIX
BelIeCTB (BOAOPO/IA M KUCIIOPOAa), IPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHON MaccoBO toneit
pPacTBOPEHHOIO BEILIECTBA, IJIAHUPOBATh U MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 110
Pacro3HaBaHUIO PACTBOPOB IIEJI0YEH U KHCIOT ¢ MOMOIIbIO HHIUKATOPOB (JIAKMYC,
deHondranenH, METUWIOPAHX U IpYTHeE).

K koH1y o0y4yenus B 9 kJjiacce npeMeTHbIE pe3ybTaThl HAa 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTD y OOYUYAIOIIMXCSI YMEHUMA:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITUN: XUMHUUECKUN IEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEIHHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl PEaKIHsl, XUMHUUECKast CBSI3b,
TeT10BOM 3(pPEeKT peakunu, MoJb, MOJISIPHBIN 00BEM, paCTBOP, NEKTPOJIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJIMTUYECKAS! TUCCOLMALINS, PEaKIIM HOHHOTO 0OMEHa, KaTalln3aTop, XUMHUYECKOe
paBHOBecHe, 00paTUMbIE U HEOOpAaTHUMBbIE PEaKIH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINY,
OKHCJIUTENb, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHHE, aJNIOTPOINHSL, aM()OTEPHOCTb,
XUMUYECKas CBA3b (KOBaJICHTHAs, MOHHAS, METAJNTMYECKas), KpUCTAJINUeCKas pelméTka, Koppos3us
METAJJIOB, CIIaBbl, CKOPOCTh XUMUYECKOW PEAKIMH, PEIeTbHO JomycTuMast KoHueHTpamus [TJIK
BELIECTBA;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUHN U IPUMEHSTH 3TU OHATHUS
IIPY OIIMCAHHUHU BELIECTB U UX MPEBPAILECHUN;

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJI€HUs (POPMYJI BEIIECTB U YpaBHEHHM
XUMHUYECKUX PEAKIIN;

OTIpeeIIATh BaJICHTHOCTh U CTENEHb OKUCICHHSI XUMUYECKUX JIEMEHTOB B COSMHEHMSIX
pa3IMYHOrO COCTaBa, IPUHAIIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIACCY COEIMHEHUH 110
dbopMyiaM, BUJ XUMHUYECKOHN CBSA3H (KOBaJEHTHAs, HOHHAs, METAJJINUYECKAasl) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3aps]l HOHA 110 XUMHUYECKOU (hopMyJie, XapaKkTep Cpe/ibl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COEAMHEHUMN, TUIT KPUCTAITTNYECKON PEeIIETKH KOHKPETHOTO BEIECTBA;
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packpbiBaTh cMmbIci [lepuonndeckoro 3akona /I. 1. MenaeneeBa u 1eMOHCTPUPOBATh €TI0
MOHMMaHHUE: ONMCHIBATh U XapaKTepu3oBaTh Tabanunyto popMy Ilepuonndeckoii cuctemsl
XMMUYECKHX JIEMEHTOB: Pa3jInyaTh MOHATHS «TJaBHAs NoArpymnmna (A-rpynmna)» u «1mododHas
noarpymnma (b-rpynma)y», maneie U O0JbIITHE IEPUOIBI, COOTHOCUTH 0003HAYCHHSI, KOTOPHIC
UMEIOTCS B IEPUOIUYECKOM TabuIle, C YUCIOBBIMHU XapaKTEPUCTHKAMH CTPOCHHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sJipa, 00Iee YNCIIO JIEKTPOHOB U pacIpeieieHue Ux 1o
AJIEKTPOHHBIM CII0SIM), OOBSACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB JIEMEHTOB M UX
COEJIMHEHUH B Mpezesiax MajblX MepruoI0B U IIaBHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHE HIIEMEHThI, HEOPraHMUYECKUE BEIECTBA, XUMHUUECKUE
peaxiuu (10 YKUCIy U COCTaBy YYacTBYIOLIUX B pEaKIMU BEIIECTB, MO TEIUIOBOMY 3 deKTy, o
W3MEHEHUIO CTENEHEW OKHUCIIEHHSI XUMUYECKUX DJIEMEHTOB);

XapaKTepPU30BaTh (OMHUCHIBATh) OOIIHME U CICITMPUICCKNE XUMUIECKHNE CBOMCTBA MPOCTHIX U
CJIOXHBIX BEILECTB, MOATBEPKAAsI ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX pEaKIuii;

COCTaBJIATh YPAaBHEHUS 3JIEKTPOJIUTHUECKON AUCCOLMALIMY KUCIIOT, IIEJI0UEH U COJEH,
MOJIHBIE U COKpaUIEHHbIE YPAaBHEHUS peaKlUii HOHHOrOo 0OMeHa, ypaBHEHHUsI peaklui,
MOJTBEPKJAIOLINX CYIIECTBOBAHNE T€HETUUECKOM CBSI3U MEX/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;

PacKpbIBaTh CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OallaHCa ITHX PeaKIuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTHU
IIPOTEKAHUS XUMUUYECKUX MPEBPAILIEHUN B Pa3INYHbIX YCIOBHUSX;

BBIUHCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEHIECTB, MACCOBYIO JIOJIIO
XMMUYECKOT0 3JIEMEHTa 110 (opMyJie COeAMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOAMTH PACUETHI M0 YPABHEHHUIO XUMUYECKON PeaKIuy;

coOIII0/IaTh MPaBUJIA MOJIB30BAHHS XMMUYECKON TIOCYI0M U TaOOpaTOPHBIM
000pyZI0BaHKEM, a TaK)Ke IIPaBUiia OOpAIlEHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSAMU IO
BBITOJIHEHHIO JTAOOPATOPHBIX XMMUYECKHUX OIBITOB IO MOJYYEHHUIO U COOMPAHHIO ra3000pa3HbIX
BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO rasa);

IIPOBOAMTD PEAKINH, TOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB PAa3JINYHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM MyTEM XJIOPHI-, OPOMUI-, HOIU-, KapOoHaT-, hocdaT-, cunmkar-,
Cynbdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHS M MOHBI M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIIUE
B BOJHBIX PacTBOpax HEOPraHUYECKUX BEILIECTB;

IIPUMEHATH OCHOBHBIE ONIEPALINN MBICIUTEIBHON 1E€ATENBHOCTH — aHAJIN3 U CUHTE3,
cpaBHEHHE, 00001IEHIE, CHCTEMAaTH3aIIUIO, BBISIBICHUE TPUUHMHHO-CIICICTBEHHBIX CBSI3EH — JUId
W3Yy4EHHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKLIUM, €CTECTBEHHO-HAY4YHbIE METOABI TIO3HAHUS —
HaOJI0/IeHNe, U3MEpPEHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).

TEMATHYECKOE INTAHUPOBAHHUE
8 KIIACC
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Ne | HanmeHoOBaHuMe KonnyecTBo 4Yacos DNIEeKTPOHHbIE
n/ | paspenos n tem | Bcer | KoHTposnb | MNMpakTnyec (undpossbie)
n nporpaMmmbl 0 Hble Kue obpa3oBaTesibHble
paboThl paboThl pecypchl
Paszpen l.MepBoHaYaNbHble XUMUYECKUE NOHATUA
1. | Xumnga — 5 2 Bunbnnoteka LLOK
1 | Ba)xHas obnacTb https://m.edsoo.ru/7f
eCcTeCcTBO3HaHUA 41837c
N NpakTnyeckomn
neaTesnibHOCTU
yesioBeka
1. | BewecTtBa un 15 1 Bunbnnoteka LLOK
2 | XMMun4yeckume https://m.edsoo.ru/7f
peakumnm 41837c
NWToro no paspeny 20

Paspen 2.Ba>xHeunw

ue npeacrasurten

U HeopraHn4Yeckux seLiecTtB

2. | Bo3gyx. 6 Bunbnnoteka LLOK

1 | Kucnopog. https://m.edsoo.ru/7f
MoHaTne 06 41837c
oKcumaax

2. | Bogopoa.loHaT 8 1 Bunbnmnorteka LLOK

2 | ne o KucnoTax u https://m.edsoo.ru/7f
consax 41837c

2. | Bopa. PacTBopbl. 5 1 1 Bunbnmnoteka LLOK

3 | MNoHaTune 06 https://m.edsoo.ru/7f
OCHOBaAHWMAX 41837c

2. | OCHOBHbIE 11 1 1 Bunbnmnorteka LLIOK

4 | Knacchbl https://m.edsoo.ru/7f
HeopraHn4ecKkmnx 41837c
coeiHEHNI

NToro no pasneny 30

Paspen 3.Mepuoaunyeckuu 3aKoH u NMNepunoaunyeckas cucrema
XuMunyeckux sanemeHtoB 1. N. MenpeneeBa. CtpoeHue aToOMOB.
XunMmunuyeckas CcBfizb. OKUCNUTENIbHO-BOCCTAHOBUTEJIbHbIE peaKuuu

3. | Mepuognyeckmn 7 Bunbnmnorteka LLOK
1 | 3akoH u https://m.edsoo.ru/7f
Nepuononyeckas 41837c
cucTtemMa
XUMNYECKUX
asiemeHTOoB . W.
MeHpOeneesa.
CTpoeHne aToma
3. | XuMmnyeckas 8 1 Bunbnnoteka LLOK
2 | CBA3b. https://m.edsoo.ru/7f
OkncnnTenbHo- 41837c
BOCCTAHOBUTESb
Hble peakunn
NToro no pasgeny 15 Bubnnoteka LLOK
https://m.edsoo.ru/7f
41837c
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Pe3epBHOe BpemM4 3 Bbubnnorteka LLOK
https://m.edsoo.ru/7f
41837c

OBLEE 68 4 5

KOJIMYECTBO

4YACOB IO

NMPOIrPAMME

9 KJIACC

Ne | HanmeHoOBaHuMe KonnyecTBo Yacos DNEeKTPOHHbIE

n/ | pasgenos n tem | Bcer | KoHTponb | MNMpakTunyec (undpposble)

n nporpamMmmbi 0 Hble Kne obpa3oBaTesbHbIE

paboThl paboThl pecypchbl

Paspen 1l.BewieCcTBO U XMMUYECKUE peaKLium

1. | MoBTOpeHune n 5 1 Bunbnmnorteka LLOK

1 | yrnybneHune https://m.edsoo.ru/7f
3HAHUN 413636
OCHOBHBbIX
pa3fgesnioB Kypca
8 kKNnacca

1. | OCHOBHbIE 4 Bunbnmnoteka LLOK

2 | 3aKOHOMEepHOCT https://m.edsoo.ru/7f
N XUMNYECKUNX 413636
peakuunmn

1. | DnekTponnTuye 8 1 1 Bunbnnoteka LLOK

3 | cKaA https://m.edsoo.ru/7f
aunccoumayns. 41a636
XnMmmnyeckumne
peakuun B
pacTBopax

WToro no pasgeny 17

Paszpen 2.HeMmeTannbl n X coeanHeHun

2. | Obwasn 4 1 Bunbnnoteka LLOK

1 | xapakTepuctuka https://m.edsoo.ru/7f
XNMNYECKUX 413636
anemeHTOB VIIA-
rpynnbl.
[FanoreH.bl

2. | Obwasn 6 Bunbnnoteka LLOK

2 | XapaKTepucTuka https://m.edsoo.ru/7f
XNMUNYECKNX 412636
anemeHTOB VIA-
rpynnel. Cepa un
eé coegnHeHnsa

2. | Obwasn 7 1 Bunbnnoteka LLOK

3 | XxapakTepucTuka https://m.edsoo.ru/7f
XUMNYECKnNX 412636

snemeHToB VA-
rpynnel. A30T,
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docop n nx

coeiNHeHns

2. | Obwasn 8 1 Bnbnnoteka LLOK

4 | XapaKTepucTuka https://m.edsoo.ru/7f
XUMUNYECKUX 41a636
snemeHTOB IVA-
rpynnbi.
Yrnepon un
KPEMHUN N NX
coeiHeHns

WToro no pasgeny 25

Paspen 3.MeTannbl U UX COEAUHEHUA

3. | Obwume 4 Bnbnnorteka LLOK

1 | cBoncTBa https://m.edsoo.ru/7f
MeTaJ1J10B 41a636

3. | BaxxHenwune 16 1 Bunbnmnoteka LLOK

2 | MeTansibl N NX https://m.edsoo.ru/7f
coeVHeHuns 41a636

WToro no pasgeny 20

Paspen 4.XuMua n oKpyXxamuiasa cpega

4. | BewecTtBa u 3 Bunbnmnorteka LLOK
1 | maTepunanbl B https://m.edsoo.ru/7f
XKU3HN YenoBeKa 41a636

WToro no pasgeny 3

Pe3epBHOe BpemMs 3 Bbubnunoteka LLOK
https://m.edsoo.ru/7f
412636

OBLLEE 68 4

KOJIMYECTBO

HYACOB MO

NMPOIrPAMME
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IHOYPOYHOE INIVTAHUPOBAHUE

8 KJIACC

No Tema ypoka KonnyecTBo 4Yacos HaTa DNIeKTPOHHbIE

n/ Bce | KoHTpon | MpakTny | nsyye uncposble

n ro bHble eckue Hns | obpa3oBaTesibHble

paboThl paboThl pecypchl

1 | MNpegmMeT XuMunn. 1 Bubnnorteka LLOK
Ponb xnmunn B https://m.edsoo.ru
YKU3HN /ff0d210c
yesioBeka. Tena
M BellecTBa

2 | NoHaTmne o 1 bubnnorteka LLOK
MeTonax https://m.edsoo.ru
Mo3HaHNA B [ff0d227e
XUMUN

3 | MpakTnyeckasa 1 Bubnnoteka LLOK
paboTa Ne 1 https://m.edsoo.ru
«[paBuna /ff0d23dc
paboTbl B
nabopatopun un
npunémbl
obpalleHunsa ¢
NnabopaTopHbIM
obopynoBaHnem
»

4 | YucTble 1 bubnnorteka LLOK

BELLEeCcTBa U
cmecun. Crnocobbl
pasfneneHuns
cMecen

https://m.edsoo.ru
/ff0d26ca
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5 | MNpakTnyeckas Bubnunoteka LLOK
paboTa Ne 2 https://m.edsoo.ru
«Pa3peneHne /ff0d28c8
cMmecen (Ha
npunMmepe
O4YNCTKM
rnoBapeHHoOWn
conm)»

6 | ATOMbI 1 bubnnorteka LLOK
MOJIEKY JIbl https://m.edsoo.ru

/ff0d2a6¢

7 | XumMnyeckune Bubnnorteka LLOK
3/1eMEeHTHhI. https://m.edsoo.ru
3Haku /ff0d2be8
(cumBObI)

XUMNYECKUNX
3/1IEMEHTOB

8 | MpocTble n Bbubnunoteka LLOK
CJTIOXKHble https://m.edsoo.ru
BellecTBa /ff0d2a6¢

9 | lpocTble n Bubnunoteka LLOK
CJTIOXKHble https://m.edsoo.ru
BeLllecTBa /ff0d2a6¢

1 | ATOMHO- Bubnnorteka LLOK

0 | MmoniekynsipHoe https://m.edsoo.ru
yyYyeHumne /ff0d2d50

1 | 3akoH Bubnnorteka LLOK

1 | mocTosiHCTBa https://m.edsoo.ru
coCcTaBa /ff0d2eae
BELLLECTB.

XnMunyeckas
dopmyna.
BaneHTHOCTb
aTOMOB
XUMNYECKNX
31eMEeHTOB

1 | OTHoCUTEeNnbHas Bunbnmnoteka LIOK

2 | aToMHa4da mMacca. https://m.edsoo.ru
OTHOCUTENbHasN /ff0d323c
MOJNIeKYApHas
Macca

1 | MaccoBas pons Bunbnmnoteka LIOK

3 | XMMNU4eckoro https://m.edsoo.ru
3/1eMeHTa B /ff0d350c
coeanHeHnn

1 | KonnyecTBo Bubnnorteka LLOK

4 | BewecTBa. https://m.edsoo.ru
Monb. MonspHas /ff0d5230
Macca

1 | dusnyeckme un Bubnnorteka LLOK

5 | xummnyeckmne https://m.edsoo.ru
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SABNIEHUS. /ff0d37fa
XnmMmumyeckas
peakuuns
1 | Mpu3Hakn n Bubnnorteka LLOK
6 | ycnhoBus https://m.edsoo.ru
npoTekaHus /ff0d3al6
XUMNYECKUX
peakuunmn
1 | 3akoH Bubnnorteka LLOK
7 | coxpaHeHus https://m.edsoo.ru
MaCCbl BELLLECTB. /ff0d3b88
XnMmmnyeckune
yPaBHEHUSA
1 | BelyncneHus Bunbnmnoteka LLIOK
8 | kosnyecTBa, https://m.edsoo.ru
MaCCbl BELLEeCTBa /ff0d5708
Mo ypaBHEHUAM
XUMNYECKUX
peakuunn
1 | Knaccndpukauyums Bunbnnorteka LOK
9 | xMMnyeckunx https://m.edsoo.ru
peakumnm /ff0d3f34
(coegnHeHuns,
pa3/iI0KeHNs,
3aMelleHns,
obmeHa)
2 | M. B. JlomoHoOCOB Bubnnorteka LLOK
0 | — y4YéHbIn- https://m.edsoo.ru
SHUMKNOMNEeaNCT. /ff0d40c4
O6obLweHne n
cucreMaTumsaumsa
3HaHUN
2 | KoHTponbHas Bubnnorteka LLOK
1 | paboTa Nel o https://m.edsoo.ru
Teme «BelwecTBa /ff0d4290
N XMMmnyeckune
peakunm»
2 | Bo3gyx — cMmechb Bubnnorteka LLOK
2 | rasos. CocTas https://m.edsoo.ru
BO34yxa. /ff0d448e
Kncnopon —
31EMEHT "
npocToe
BewecTBo. O30H
2 | dusnyeckne un Bunbnmnoteka LLIOK
3 | XumMunyeckmne https://m.edsoo.ru
CBOMNCTBaA /ff0d4614
Kucnopoaa
(peakuyun
OKNCNEHUS,
ropeHue).
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MoHaTne o0b

oKCuAaax
2 | Cnocobsl bubnnorteka LLOK
4 | nony4yeHus https://m.edsoo.ru
Kucaopona B /ff0d497a
nabopatopum un
MPOMBbILLU/IEHHOCT
n. NpnmeHeHne
Kncnopona
2 | TennoBon Bubnnorteka LLOK
5 | acppekT https://m.edsoo.ru
XUMNYECKON /ff0d4790
peakuuu,
MOHATUE O
TepMOXMMmn4eck
OM ypPaBHEHMUM,
3K30- U
SHOOTEPMUMYECK
NX peakumax
2 | Tonnmeo (He®Tb, Bunbnmnoteka LIOK
6 | yrosib n MeTaH). https://m.edsoo.ru
3arps3HeHune /ff0d4c4a
BO34YyXa,
crnocobbl ero
npenoTBpaLLeHN
A
2 | MNpakTnyeckas Bubnnorteka LLOK
7 | pabota Ne 3 no https://m.edsoo.ru
Teme /ff0d4ae?2
«[Mony4eHue n
cobupaHune
Kucnopoaa,
n3y4vyeHune ero
CBONCTB»
2 | Bogopon — Bubnnorteka LOK
8 | 3anemMeHT un https://m.edsoo.ru
npocTtoe /ff0d4dd0
BELLEeCTBO.
HaxoxxpeHue B
npupoae
2 | dusnyeckmne un Bubnnorteka LLOK
9 | xuMmnyeckue https://m.edsoo.ru
CBONCTBA /ff0d4dd0
Bogopoaa.
NpnmeHeHne
BOOOpOA4a
3 | MoHATHMe o bubnnorteka LLOK
0 | Kucnortax u https://m.edsoo.ru
CcoNnAX /ff0d50d2
3 | Cnocobsl Bubnmnoteka LLIOK
1 | nony4yeHuns https://m.edsoo.ru
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BOOOpOLa B /ff0d4dd0
nabopatopun
3 | lNpakTnyeckas bubnunoteka LLOK
2 | paboTta Ne 4 no https://m.edsoo.ru
Teme /ff0d4f42
«[Tony4eHue n
cobmpaHune
Bogopoaa,
n3yvyeHune ero
CBONCTB»
3 | MonsapHbIn Bunbnmnoteka LLIOK
3 | 06bEmM rasos. https://m.edsoo.ru
3akoH ABoraapo /ff0d542e
3 | BbluncneHusa Bunbnmnoteka LLIOK
4 | 06bEMa, https://m.edsoo.ru
KONm4yecTBa /ff0d55a0
BellecTBa rasa
rno ero
N3BECTHOMY
KOJNINYeCcTBY
BelecTBa uin
06bEMY
3 | BbluncneHnuns Bunbnnorteka LOK
5 | o6bémoB rasos https://m.edsoo.ru
Mo ypaBHEHMIO /ff0d5708
peakuun Ha
OCHOBE 3aKOHa
06 BEMHbIX
OTHOLUEHUI
ra3oB
3 | dusnyeckmne n Bunbnnorteka LLOK
6 | XxMMmnyeckume https://m.edsoo.ru
CBOWCTBa BOAbI /ff0d587a
3 | CocTaB Bunbnmnoteka LLIOK
7 | OCHOBaHWUN. https://m.edsoo.ru
MoHATMe 06 /ff0d59e2
MHAOWKaTOpax
3 | Boaoa Kak Bbubnmnorteka LLOK
8 | pacTBOpUTESIb. https://m.edsoo.ru
HacbIweHHble M /ff0d5b40
HeHacCbILWEeHHble
pacTBOpbI.
MaccoBasa gons
BellecTBa B
pacTBope
3 | lNMpakTnyeckas bubnnoteka LLOK
9 | pabota Ne 5 no https://m.edsoo.ru

Teme
«[pnrotosneHmn
€ pacTBOpPOB C
onpenenéHHomn

/ff0d5eba
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MaCCOBOWN Oonen

pacTBOPEHHOI0
BellecTBa»
4 | KoHTpo/ibHas bubnnoTteka LOK
0 | paboTa Ne2 no https://m.edsoo.ru
Teme /ff0d6342
«Kncnopog.
Booopoa. Bopa»
4 | OKcuAabl: cocTas, Bbubnnoteka LLOK
1 | knaccnpukaums, https://m.edsoo.ru
HOMEHKJ/IaTypa /ff0d664e
4 | NonyyeHune n Bbubnunoteka LLOK
2 | XuMu4yeckme https://m.edsoo.ru
CBOWCTBaA /ff0d664e
KWUCJIOTHBIX,
OCHOBHbIX "
aMdOoTepHbIX
OKCNO0B
4 | OcHoBaHUA: Bunbnnorteka LLOK
3 | cocTas, https://m.edsoo.ru
Knaccudpukauyms, /ff0d67ca
HOMEeHKNaTypa
4 | MonyyeHune n bubnunoteka LLOK
4 | XMmMun4eckumne https://m.edsoo.ru
CBONCTBa /ff0d67ca
OCHOBaHWUN
4 | KncnoTsl: Bubnnorteka LLOK
5 | cocTas, https://m.edsoo.ru
Knaccudpukauyms, [ff0dfee2
HOMEeHKNaTypa
4 | MonyyeHune n Bunbnmnoteka LIOK
6 | xMMunyeckmne https://m.edsoo.ru
CBOMNCTBA KNCJIOT [ff0dfee2
4 | Conun (cpegHune): Bunbnnorteka LOK
7 | HOMeHKNaTypa, https://m.edsoo.ru
Ccrocobbl /00ad9474
MoslyyYeHuns,
XNMmnyeckme
CBOMNCTBA
4 | NpaKTn4yeckas bubnmnoteka LLOK
8 | paboTa Ne 6. https://m.edsoo.ru
PeweHne /00ad9b7c
3KCMepumMeHTasb
HbIX 3a4a4 no
Teme
«OCHOBHbIe
KJlacchbl
HeopraHn4yeckmnx
coefVHeHUn»
4 | F'eHeTn4yeckas Bubnnoteka LLOK
9 | cBA3b Mexnay https://m.edsoo.ru
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Knaccamu /00ad9a50
HeopraHn4yeckmnx
coeanHeHunn
5 | O6obwieHne n Bubnnoteka LLOK
0 | cuctemaTm3laums https://m.edsoo.ru
3HaAHUN /00ad9cb?2
5 | KoHTponbHas Bubnnoteka LLOK
1 | paboTa Ne3 o https://m.edsoo.ru
Teme "OCHOBHble /00ad9ela
KJlacchbl
HeopraHn4yeckmnx
coegnHeHnn"
5 | lNepBble bubnunoteka LLOK
2 | MONbITKK https://m.edsoo.ru
Knaccngpunkaumm /00ad9ffa
XNMUNYECKNX
3/1EMEHTOB.
MoHATHMe o
rpynnax
CXOOHbIX
3/1eMEHTOB
5 | Mepuoanyeckumn bubnunoteka LLOK
3 | 3aKOH U https://m.edsoo.ru
Mepuoanyeckas /00ada52c
cucrtema
XNMUNYECKUNX
sanemeHToB [. W.
MeHpeneesa
5 | Mepunogbl, bubnnoteka LLOK
4 | rpynnsl, https://m.edsoo.ru
noarpynmnbl /00ada52c
5 | CTpoeHue bubnunoteka LLOK
5 | atomos. CocTaB https://m.edsoo.ru
aTOMHbIX a4ep. /00ada342
N3oTonbl
5 | CtpoeHue bubnunoteka LLOK
6 | 9N1EeKTPOHHbIX https://m.edsoo.ru
obosnoyek /00ada6bbc
aTOMOB
3/1eMEHTOB
Mepuoanyeckomn
cuctemsl . A.
MeHpoeneeBa
5 | XapakTepuctuka Bubnunoteka LLOK
7 | XMmMnyeckoro https://m.edsoo.ru
3J/IeEMeHTa Nno ero /00ada824
MOJIOXKEHWUIO B
MNepnoanyeckon
cucteme . .
MeHpOeneeBa
5 | 3Ha4yeHune Bunbnnorteka LLOK
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8 | lNMepnogunyeckoro https://m.edsoo.ru
3aKOHa a4 /00ada96e
Pa3BUTUSA HAYKKN
MU NpakTukn. [.

N. MeHpeneeB —
YYEHbIN,
nenaror u
rpa>kaaHunH

5 | 3nekTpooTpuua bubnunoteka LLOK

9 | TeNbHOCTb https://m.edsoo.ru
aTOMOB /00adaab8
XUMNYECKUNX
3/IEMEHTOB

6 | NloHHasa Bunbnmnoteka LLIOK

0 | xmMmnyeckas https://m.edsoo.ru
CBS3b /00adac34

6 | KoBaneHTHas Bunbnmnoteka LIOK

1 | nongapHas https://m.edsoo.ru
XNMMNYeCcKas /00adaab8
CBA3b

6 | KoBaneHTHas Bubnmnoteka LLIOK

2 | HernonspHas https://m.edsoo.ru
XnMmn4yeckas /00adaab9
CBSI3b

6 | CteneHb Bunbnnorteka LLOK

3 | oKncneHns https://m.edsoo.ru

/00adae28

6 | OkuncnanTenbHo- Bunbnmnoteka LLIOK

4 | BOCCTaHOBUTE b https://m.edsoo.ru
Hble peakuumn /00adb076

6 | OkuncamTenn un Bunbnmnoteka LIOK

5 | BoccTaHOBUTENN https://m.edsoo.ru

/00adb076

6 | KoHTposbHas 1 bubnunoteka LLOK

6 | paboTta Ned4 no https://m.edsoo.ru
TeMme «CTpoeHue /00adb486
aToMa.

XnumMunyeckas
CBSA3b>»

6 | Pe3epBHbIN bubnunoteka LLOK

7 | ypOK. https://m.edsoo.ru
ObobueHne n /00adb33c
cucrtemaTmsaumsa
3HAHUN

6 | Pe3epBHbIN Bunbnmnoteka LLIOK

8 | ypok. https://m.edsoo.ru
O606uieHne n /00ad9chb?2
cucteMaTumlaums
3HAHUN

6 | Pe3epBHbIN bubnunoteka LLOK

9 | ypoOK. https://m.edsoo.ru
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O6obLeHne n /ff0d61c6
cucteMaTmlaums
3HaHWUN
OBLLEE 69 4
KOJIMYECTBO
HYACOB MO
NMPOrPAMME
9 KJIACC
Ne | Tema ypoka KonmnyecTBo 4Yacos [HaTa DNEeKTPOHHbIE
n/ Bce | KoHTpon | lNMpakTuye | nsy4e undpoBble
M ro bHble CKue HNA obpa3oBaTesibHblE
paboThl paboThl pecypchbl
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Mepuoanyeck
NN 3aKOH.
Meprnogunyeck
asi cuctemMa
XUMUNYECKNX
anemeHTOoB [.
n.
MeHpeneeBa

Bubnunoteka LLOK
https://m.edsoo.ru/
00adb59e

3aKOHOMEpPHO
CTn B
N3MEHEHNN
CBOUCTB
XNMUNYECKNX
3/1IEMEHTOB
nepBbIX TPEX
nepnoaos

Bubnnorteka LOK
https://m.edsoo.ru/
00adb6b6

Knaccmngpukay,
na n
HOMEHKNaTyp
a
HeopraHu4yeck
MX BELeCcTB

Bunbnmnoteka LIOK
https://m.edsoo.ru/
00adb7e2

Buabl
XUMNYECKon
CBSA3M N TUMBbI
KpucTtannmyec
KUX PeLUETOK

Bunbnmnoteka LLIOK
https://m.edsoo.ru/
0Oadbac6

KoHTpO/1bHaA
paboTta Nel no
Teme
«[loBTOpPEHME
n yrnybnenme
3HaHUNN
OCHOBHbIX
pa3fesos
Kypca 8
KJlacca»

Knaccundgpukad
na
XUMUNYECKUX
peakuumn rno
pa3/INYHbIM

Bubnnorteka LOK
https://m.edsoo.ru/
00adbcbO

NnpU3HaKam
[MoHATME O Bubnnorteka LLOK
CKOpOCTH https://m.edsoo.ru/
XUMUNYECKOWN 00adbe9a
peakuunn.

MoHAaTne o

FOMOIrEeHHbIX U
reTeporeHHbIX
peakumnax
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8 | loHaTHe o Bubnmnoteka LLOK
XUMUNYECKOM https://m.edsoo.ru/
paBHOBeCUW. 00adc28c
daKTophl,

BAMSAIOLLME HaA
CKOpPOCTb
XUMNYECKon
peakunm v
MnolIoXKeHune
XUMMNYECKOro
paBHOBECUSA

9 | OkucnunTensH bubnnorteka LLOK
o- https://m.edsoo.ru/
BOCCTAaHOBUTE OOadcade
NIbHblE
peakumnm

1 | Teopus Bunbnmnoteka LIOK

0 | 3neKTponnTuny https://m.edsoo.ru/
eckon 00adcd68
auccounaumnn.

CunbHblE N
cnabble
3/IEKTPOJINTbI

1 | NNoHHbIe Bubnnorteka LOK

1 | ypaBHeHuA https://m.edsoo.ru/
peakuunmn 00add448

1 | XuMmnyeckune Bubnnoteka LLOK

2 | cBOMCTBa https://m.edsoo.ru/
KNUCIOT K 00add5d8
OCHOBaHWUN B
cBeTe
npeacTaBieHn
n o6
3/IEKTPOSINTUY
eCcKoun
anccounaumnm

1 | Xumnyeckune Bunbnmnoteka LIOK

3 | cBoncTBa https://m.edsoo.ru/
COJIeN B cBeTe 00add8b2
npeacTaBieHn
n ob
3/IeKTPOSINTUY
eckon
anccouunaumnm

1 | MoHATHMe o Bubnmnoteka LLOK

4 | rngponuse https://m.edsoo.ru/
conen 00addod4

1 | O6obLieHne n Bubnnoteka LLOK

5 | cuctemaTtmsay, https://m.edsoo.ru/
N 3HAHUN 00adddl12

1 | MNpakTnyeckas Bunbnmnoteka LIOK
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6 | paboTta Ne 1. https://m.edsoo.ru/
«PeweHne 0Oaddbfa
3KCMepuMeHTa
JNIbHbIX 3a4a4»

1 | KoHTposibHa“ Bunbnmnoteka LIOK

7 | paboTa Ne2 no https://m.edsoo.ru/
Teme 0OaddecO
«INEKTPONNTU
yeckas
anccounaumns
XnmMmmyeckumne
peakuumn B
pacTBopax»

1 | Obwas Bunbnmnoteka LIOK

8 | xapakTepucTtu https://m.edsoo.ru/
Ka rasioreHos. 0Oaddfe2
XnMmpyeckume
CBONCTBA Ha
npumMmepe
xJnopa

1 | Xnoposonopo bubnmnoteka LLOK

9 | o. ConsHas https://m.edsoo.ru/
KNUCOoTa, 00adel04
XUMn4yeckne
CBOWNCTBA,
nosiyyeHune,
npMMeHeHne

2 | MNMpakTn4eckasd Bunbnmnoteka LIOK

0 | paboTta Ne 2 https://m.edsoo.ru/
no Teme 00ade348
«[lonyvyeHue
CONnsiHOWM
KNCNOThI,
n3ydyeHune eé
CBOWNCTB»

2 | BblyncneHuns Bubnnorteka LLOK

1 (o https://m.edsoo.ru/
ypaBHEHUAM 00ade488
XUMUNYECKUNX
peakuumn,
ecsin oAunH 13
peareHToOB
JaH B
n3bbITKE

2 | Obwas Bubnmnoteka LLOK

2 | XapaKTepucTwu https://m.edsoo.ru/
Ka 3J1eMeHTOB 0OOadeb4a
VIA-rpynnsol

2 | AnnoTpornHble Bunbnmnoteka LLIOK

3 | moguukaymnn https://m.edsoo.ru/
cepbl. 00adeb4a
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HaxoxgeHune
cepbl n eé
coeaNHEeHN B
npupoae.
XnMmmnyeckume
CBOWCTBaA
cepbl

AN

CepoBopopogn,
CTpOeHue,
punsnyeckme un
XUMUMNYyeckme
CBOMCTBa

Bunbnmnoteka LIOK
https://m.edsoo.ru/
00ade802

U N

Okcnpbl cepsl.
CepHasa
KucnoTa,
punsnyeckme un
XNMU4eckume
CBOMWCTBA,
npuMeHeHune

Bubnunorteka LLOK
https://m.edsoo.ru/
0O0adea28

AN

XnmMmmyeckumne
peakuun,
nexawume B
OoCcHoBe
MPOMbILLUNIEHH
oro crocoba
rnosly4eHuns
cepHou
KNC/OThI.
XnmMmmnyeckoe
3arpsisHeHune
OKpYy>KatLen
cpenbl
coeanHEeHnaM
N cepsbl

Bunbnmnoteka LLIOK
https://m.edsoo.ru/
0OOadec8a

~N N

Bblyncnenune
MaCCOBOM
J0JIN BbIX0a
npoaykKTa
peakuunmn

Bubnnorteka LOK
https://m.edsoo.ru/
0OOadec8a

N

Obwwas
XapakTepucTu
Ka 3/1eMeHTOoB
VA-rpynnol.
A3orT,
pacnpocTpaHe
HNe B
npupoae,
punsnyeckme un
XnMumnyeckue
CBOMCTBa

Bunbnmnoteka LIOK
https://m.edsoo.ru/
OOadeeab

AMMMaAK, ero

Bubnnorteka LLOK
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dhunsnyeckme un
XnMmnyeckmne
CBOWCTBaA,
rnosy4yeHmne un
npMMeHeHne

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

MpakTn4eckas
pabota Ne 3
no teme
«[Tony4yeHune
aMMMaka,
n3y4yeHue ero
CBOMCTB»

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

= W

A30THas
KNCNoTa, eé
dhunsnyeckme un
XnMmyeckmne
CBOWCTBaA

Bubnunorteka LLOK
https://m.edsoo.ru/
00adf306

Ncrnonb3oBaHu
€ HUTPaToB U
conen
aMMOHUS B
KayecTBe
MUHEpPabHbIX
ynobpeHun.
XnMmmnyeckoe
3arps3HeHmne
OKpy>XatoLen
cpenbl
coegunHeHnam
N a3oTa

Bubnnorteka LOK
https://m.edsoo.ru/
00adf518

docdop.
Okcunp
doccopa (V) n
dochopHasn
KMUCOoTa,
dhunsnyeckme un
XNMmMyeckme
CBOWCTBA,
nosay4vyeHune

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

Ncnonb3oBaHu
e pocpaToB B
KayecTBe
MWUHEepasbHbIX
yaoobpeHui.
3arpsasHeHune
NPMPOOHOWN
cpenbl
dochaTamum

Bunbnmnoteka LIOK
https://m.edsoo.ru/
00adfc20

Yrnepog,
pacnpocTpaHe
HVe B

Bunbnmnoteka LIOK
https://m.edsoo.ru/
00adfd9c
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npupoae,
dunsnyeckme un
XnMumnyeckue
CBOMCTBa

Okcunab
yrnepoga, ux
punsnyeckme un
XnMmyeckune
cBOWCTBaA.
IKOJI0rnNYeckun
e npobnemsbl,
CBSI3aHHbIE C
OKCNaoMm
yrnepoga (1V)

Bunbnmnoteka LIOK
https://m.edsoo.ru/
OOadfebe

~N W

YronbHas
KNUcnoTa n eé
conm

Bubnnorteka LLOK
https://m.edsoo.ru/
00ae006¢c

NMpakTn4eckas
paboTa Ne 4
no Teme
“MonyyeHne
yrNeKncaoro
rasa.
KavyecTBeHHas
peakumna Ha
KapboHaT-
noH"

Bubnnorteka LOK
https://m.edsoo.ru/
00ae027e

[MepBoHa4ab
Hble MOHATUSA
06
OpraHn4yeckunx
BeLlecTBax
KakK 0
coegnHeHunax
yrnepoga

Bunbnmnoteka LIOK
https://m.edsoo.ru/
00ae054e

KpeMHuun n
ero
coegnHeHuns

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

N

lNMpakTn4eckasa
paboTa Ne 5.
PeweHune
3KCNnepnMeHTa
JIbHbIX 3a4a4
rno teme
«BakHenwmne
HeMeTassbl U
nx
coegnHeHns»

Bubnunorteka LLOK
https://m.edsoo.ru/
00ae0bf2

KOHTpoOsibHas
paboTa Ne3 no
Teme

Bunbnmnoteka LLIOK
https://m.edsoo.ru/
00aelel8
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«BaxHenwne
HemMeTansbl U
nx

coegunHeHna»

Obwasn
XapaKTepucTu
Ka
XNMUNYECKNX
3JIEMEHTOB —
MeTasl/10B.
MeTannunyeck
asi CBA3b U
MeTaslIn4ecka
S
Kpuctannmnyec
Kas peléTka.
dunsnyveckume
CBONCTBaA
MeTaJ1J10B

Bunbnmnoteka LIOK
https://m.edsoo.ru/
00ael03e

Xumu4eckue
CBOWNCTBA
MeTaJlJ10B.
INEeKTPOXNMU
YeCcKUn pag
Hanps>XeHun
MeTasl0B

Bunbnmnoteka LIOK
https://m.edsoo.ru/
00aell56

(O20F 3

Obuwimne
cnocobbl
rnosly4eHuns
MeTaJ1/10B.
CnnaBbl.
BblyncneHuns
rno
ypaBHEHUAM
XUMUNYECKNX
peakuumn,
ecnm oaunH n3
peareHToB
COLOEPXXUT
npuMmecu

Bubnnorteka LLOK
https://m.edsoo.ru/
00aell56

MNoHATHME O
KOppo3umn
MeTas1JioB

Bubnnorteka LOK
https://m.edsoo.ru/
00ael278

LLleno4Hble
MeTassbl

Bubnnorteka LOK
https://m.edsoo.ru/
00aeldb2

Ookcunabl n
rMaopoKcmabl
HaTpua n
Kanus

Bubnnorteka LOK
https://m.edsoo.ru/
00aeldb2

Lleno4yHo3eme

Bubnnoteka LLOK
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9 | NbHble https://m.edsoo.ru/
MeTaNnbl - 00ael5e8
KanbLUM n
MarHumn

5 | BaxxHenwune Bubnnorteka LOK

0 | coeanHeHns https://m.edsoo.ru/
Kaibuuns 00ael5e8

5 | ObobuweHne n

1 | cuctemaTtumsay
N 3HAHUIN

5 | JKécTtkocCTb Bunbnmnoteka LLIOK

2 | BOObI U https://m.edsoo.ru/
cnocobbl eé 00ael886
yCTPaHEHNS

5 | MpakTn4eckasa Bubnunoteka LLOK

3 | paboTta Ne 6 https://m.edsoo.ru/
no Teme 0Oaelae8
"XKECTKoCTb
BOObI U
MeToabl eé
yCcTpaHeHunsa"

5 | AntoMuHun Bubnnorteka LOK

4 https://m.edsoo.ru/

00aelc64

5 | AMdoTepHble bubnunoteka LLOK

5 | cBoncTBa https://m.edsoo.ru/
oKCuaa un 00aelc64
rmapokcmaa

5 | XKeneso bubnnorteka LLOK

6 https://m.edsoo.ru/

00aeld86

5 | Okcnasl, Bubnnorteka LLOK

7 | rmopokcuabl v https://m.edsoo.ru/
CONN XKenes3a 00ae35e6
(1) n xxene3a
(1

5 | ObobuweHne n

8 | cuctemaTmsay,

N 3HAHUN

5 | MNpaKTnyeckas bubnunoteka LLOK

9 | paboTta Ne 7. https://m.edsoo.ru/
PelleHune 00ae3de8
3KCNepumMeHTa
JIbHbIX 3a4au
no Teme
«Ba>kHenwne
MeTaJIibl N NX
coeuHEeHNN»

6 | BoluncneHus bubnnorteka LLOK

0 |mo https://m.edsoo.ru/

YPaBHEHUAM

00ael750
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XUMUNYECKNX
peakuumn,
ecsin O4uNH 13
peareHToB
JaH B
n36bITKE NN
cooepuT
npumecwu.
BblyncneHuns
MaCCOBOM
JO0NIN BbIXOa
npoayKTa
peakuunmn

ObobweHne n
cucremaTmlaly,
Na 3HaHUN

= o

6 | KoHTponbHas
2 | paboTa Ne4 no
Teme

«BarkHenwune
MeTannbl N Ux
coegNHEeHNA»

6 | BewecTBa 1

3 | MmaTepuanbl B
noBCceaHEeBHOWN
XKN3HN
yesloBeKa

Bunbnmnoteka LLIOK
https://m.edsoo.ru/
00ae3f50

6 | XuMmnyeckoe

4 | 3arps3HeHue
OKpy>XatoLien
cpenbl

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

6 | Ponb xumnn B
5 | peweHnn
3KOJIOrNYeCcKNn
X npobnem

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

6 | Pe3sepBHbIN

6 | ypok.
0O606LweHne n
cucTemMaTm3al,
N 3HAHNN

Bubnnoteka LLOK
https://m.edsoo.ru/
00ae0dOa

Pe3epBHbIN
YPOK.
ObobLeHne n
cucrtemaTumsay,
NS 3HAHUN

~N O

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

6 | Pe3epBHbIn

8 | ypok.
O6obueHne un
cucrtemaTmsaly
NA 3HAHUW

Bubnnorteka LOK
https://m.edsoo.ru/
00ad9cb?2

OBLUEE

68
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KOJINYECTBO
YACOB 110
MNPOIrPAMME

YYEBHO-METO/IMYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
MHNPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

YueOuuku «Xumus 8-9 knaccen» Iloa pegakiueit O.C. I'abpuensna, Mocksa,
«ITpocBemenne», 2023 roxg

Pa6oune terpagu «Xumus 8-9 knaccel» . [lox pemakiueit O.C. ['abpuensna, Mocksa,
«IIpocsemenuey, 2023 rox

METOAUYECKHUE MATEPHUAJIBI IJ1S1 YYUUTEJIA
Xumus. Merogudeckue pekomenaanuu. [Ipumepnsie paboune nporpammel. [loa penakmueit
0O.C. I'abpuensina, Mocksa, «IIpocsemenne», 2023 roa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

bubmuoteka [{OK https://m.edsoo.ru/7f41837¢

http://school-collection.edu.ru/ - Enqunas komiekius uGpoBbIX 00pa30BaTEIbHBIX PECYPCOB

http://him.1september.ru/ - anmekTpoHHas Bepcus razersl " Xumus'" npuoxkenue K "1
ceHTsa0ps"

http://pedsovet.org/ - [lencoser.org.

http://www.uroki.net/ - UROKI.NET.

http://festival. 1 september.ru/subjects/4/ - @ecTuBanbs negarornueckux uuen "OTKPBITHIN
ypok". Pa3zpaboTku ypoKOB [0 XUMHUHU

http://som.fsio.ru/subject.asp?id=10000755 - CereBoe 00beAMHEHNE METOLUCTOB
http://schools.perm.ru/ - [TepMckuii TOPOACKON IITKOIBHBIN MTOPTA.

http://www.alhimik.ru/ - AJIXUMUK.

http://www.chemistry.narod.ru/ - Mup Xxumuu.

http://hemi.wallst.ru/ - Xumus.

http://www.college.ru/chemistry/ - OtkpsiThiii Komnemx: Xumus.

http://www.chemistry.ssu.samara.ru/ - Opranudeckas XuMusl - y4eOHHUK JUIsl CpeTHen

IIKOJIBI

http://www.informika.ru/text/database/chemy/Rus/chemy.html - DnekTpoHHbIC YueOHUKH

1o o01miel XUMUH, HEOPTAaHMUECKOW XMMUHU, OPraHMYECKOW XUMUHU
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http://www.informika.ru/text/database/chemy/Rus/chemy.html
http://www.chemistry.ssu.samara.ru/
http://www.college.ru/chemistry/
http://hemi.wallst.ru/
http://www.chemistry.narod.ru/
http://www.alhimik.ru/
http://schools.perm.ru/
http://som.fsio.ru/subject.asp?id=10000755
http://festival.1september.ru/subjects/4/
http://uroki.net/
http://pedsovet.org/
http://him.1september.ru/
http://school-collection.edu.ru/

http://www.edu.yar.ru/russian/cources/chem/ - Xumuueckas cTpanuyka SIpociaBcKoro
IlenTpa TereKOMMYyHHUKAUI 1 HHOOPMALIMOHHBIX CUCTEM B 00pa30BaHUH.

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - O6pa3oBaTenbHbIi cepBep
TECTUPOBAHMUA.
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http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
http://www.edu.yar.ru/russian/cources/chem/

