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HHOACHUTEJBHAA 3AIIMCKA

[TporpaMMa o XuMHUHM Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHMsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUSI OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO
obmero oopazoBanus, mpeacrabieHHbIX B PI'OC 00O, a Takxke Ha OCHOBE (peaepaabHOI
paboueii mporpaMMbl BOCIIUTAHUS U ¢ YUETOM KOHLIETILIUHU TPEoIaBaHus yueOHOro rmpeiMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[TporpaMma o xumuM Ia€T MpPEACTABICHUE O TENISIX, OOIIEH CTPaTerul O0YICHHS,
BOCIUTAHUS U PA3BUTHUS 00yUaIOUINXCS CPEeICTBAMU y4eOHOro IpeIMeTa, yCTaHaBIINBAET
00s3aTenpHOE MPEAMETHOE CO/Iep KaHKe, IPEeyCMaTPUBAET paclpeiesieHre ero mo Kiaccam u
CTPYKTYpUPOBAHHUE IO pa3JiesiaM U TEMaM IIPOrpaMMBbl 10 XUMHH, OTPEAEIIeT KOJINYECTBEHHbIE
Y Ka4eCTBEHHBIE XapaKTEPUCTUKU COJIEPKaHUsl, PEKOMEHYEMYIO M0CIIE10BaTEIbHOCTh
U3YYEHHUS XUMHUH C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JTOTHKU y4eOHOTO
Ipolecca, BO3PAaCTHBIX 0COOEHHOCTEN 00yJaroIInuXCsl, ONpeaesieT BO3MOKHOCTH MpeMeTa JIs
peanu3anuy TpeOOBAHUH K pe3yabTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOMN MPOrpaMMBbl Ha
YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHus, a TAaKKe TPEOOBAHUH K pe3ysibTaTaM 00ydeHUS XUMUU
Ha YPOBHE 1eJIei U3y4YeHHsI IPEAMETa U OCHOBHBIX BUIOB yueOHO-T03HABATEIHHON
JESTEIIbHOCTH 00YYaroIIerocs Mo OCBOSHUIO y4eOHOTO CO/IepIKaHus.

3HaHUE XUMHHU CITY’)KUT OCHOBOM U1 (HOPMUPOBAHHS MUPOBO33PEHUS 00YJAIOIIETOCS, €TO
MPEJICTaBICHUN O MaTEPHAIbHOM €/IMHCTBE MUPA, BAXKHYIO POJIb UTPAtOT POPpMUpPYEMbIE XUMHEH
IPECTaBICHUS O B3aUMOIPEBPAILCHUAX SHEPIHU U 00 SBOJIIOLUH BELIECTB B IPUPOJE, O MYTAX
peleHus r100anbHbIX MPo0IeM YCTOWYMBOIO pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€301acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3ydenune xumun:

CHOCOOCTBYET peau3aliii BO3MOKHOCTEH I caMOpa3BUTHS U (POPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATBHOM IPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHNE MBIIIUIEHHS U TBOPYECKUX CIIOCOOHOCTEN 00yUaroumxcs,
HABBIKOB X CaMOCTOSITENIbHON y4eOHO! NesTeIbHOCTH, SKCIIEPUMEHTAIbHBIX U
UCCIIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B IOBCETHEBHOM XKHU3HH, TaK U B
npodecCHOHATIBHOMN J1eITeTbHOCTH;

3HAaKOMUT CO creu(UKOI HAyYHOTrO MBILUICHHUS, 3aKJIaJIbIBA€T OCHOBBI 1IEIOCTHOTO
B3IJI511a HA €IMHCTBO IPUPO/IbI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPAMOTHOCTH 00yYaroInXCs;

CHOCOOCTBYET (POPMUPOBAHUIO [ICHHOCTHOTO OTHOLLIEHHS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K IPUPO/JIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE 00pa3oBaHue
oOydJaronuxcs.

JlanHble HanpaBiIeHUs B 00y4EeHUN XUMUU 00eCcieunBatoTCs crieupuKoi cofepxaHus
y4eOHOT0 MpeMeTa, KOTOPbIH ABISETCS MeIarornuecky aanTupOBaHHBIM OTPaKEHUEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111ero 00pa30BaHMsI OPUEHTUPOBAH HA OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX OHATUN XUMUU, OCHOB HEOPTaHUYECKOW XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrpykTypa conepkaHust IporpaMmbl 10 XUMHUH ¢(hOPMUPOBAHA HA OCHOBE CUCTEMHOT'O
noaxoxa k e€ nzydennro. CopepkaHnue CKIIaJIbIBAETCS U3 CUCTEMBI TOHATUN O XUMHUYECKOM
9JIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUI 0 XUMHUYECKOH peakuuu. O6e 3TH CUCTEMBI



CTPYKTYpPHO OPTraHMU30BaHbI 10 IPUHIUITY IIOCIEA0BATENBHOIO PA3BUTHUS 3HAHUI Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PACCMAaTPUBAIOTCS HA OCHOBE SMIIMPUUYECKU MTOJIyUEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BHUBAIOTCA MOCIIEIOBATEIBHO OT OAHOTO YPOBHS K JIpYroMy,
BBINOJIHSASA QYHKINUN OOBSACHEHMSI U IPOTHO3UPOBAHUS CBONCTB, CTPOEHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue MporpamMMbl 10 XUMHUH CITIOCOOCTBYET (POPMHUPOBAHUIO MIPEICTABICHHS O
XUMUYECKON COCTABJISIIOLIEN HAYYHON KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOU MPUPOJIBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOAAM II0O3HaHUs B Hayke. M3ydeHne xummun
IPOMCXOIUT C MPUBJICYCHUEM 3HAHUN U3 paHee N3YUYEHHBIX YU€OHbIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yyeHnn XUMUHU IPOUCXOAUT (POPMHUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUYECKOM EATEIHOCTH YEI0BEKA U KaK OJHOIO
U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. 3a7aua y4eOHOro IpeMeTa COCTOUT B JOPMUPOBAHUHI
CUCTEMBbl XMMUYECKHMX 3HAHUN — BaykHEHIINX (PaKTOB, IOHATHUI, 3aKOHOB U TEOPETUUECKUX
MI0JIO’KEHUH, TOCTYIHBIX 0000LIEHUIT MUPOBO33PEHUYECKOT0 XapaKTepa, si3bIka HayKH, B
NPUOOIIEHNHN K HAyYHBIM METOJIaM MO3HAHMS IPU U3YYEHUH BEIECTB U XUMUYECKUX PEaKIMii, B
(GopMHpPOBAHNHU U Pa3BUTHU MO3HABATENIbHBIX YMEHUH U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHOM U y4eOHO-UCCIIe10BaTEIbCKON AEATENbHOCTH, OCBOCHUH MPaBMII 6€30I1aCHOTO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Tpu M3yyeHnn XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa30BaHuUs Ba)KHOE 3HAYEHHE
npuoOpenu Takue 1eu, Kak:

— (opMHpOBaHUE UHTEIJIEKTYAILHO Pa3BUTOM JIMYHOCTH, TOTOBOH K CAaMOOOpPa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO PEILIEHUH, CTIOCOOHOM aJanTHPOBATHCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HaIpaBJIEHHOCTh 00YUEHUs Ha CHCTeMaTHYecKoe MPUOOIIEHHEe 00yJaroINXCs K
CaMOCTOSITENIEHOM IM03HABATEIbHON JEATENBHOCTH, HAyYHBIM METO/IaM TIO3HAHMSI,
(bopMHPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— o0ecrnieyeHue ycaoBH, CIOCOOCTBYIOLIUX MPHUOOPETEHNIO 00YJaIOIIMMUCS OTIbITa
pa3zHoO00pa3HON AESITENbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— ¢opmupoBanue o61IeH QyHKIIMOHATIBHON U €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM
qHCIIe YMEHUH OOBACHATH U OLICHUBATH SBJICHHS OKPY>KAIOLIET0 MUPA, UCIIONIb3Ys 3HAHUS U
OTIBIT, MOJTYYEHHBIE NIPU U3YYEHUU XUMUH, IPUMEHSATh UX MIPH PEIICHUHU podieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— ¢opMHpoBaHue Y 00y4aIOIUXCs TYMAHUCTHUECKUX OTHOILICHH, TOHUMAHUS [IEHHOCTH
XUMHUYECKHX 3HAHUN JJIs1 BBIPAOOTKH HKOJIOTHUECKH 11e71eCO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JAEATEILHOCTH B IEJISAX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOTHOMN
Cpenbl;



—pa3BUTHE MOTHBAIMU K 00YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO i CAMOBOCITHTAHUIO
Ha OCHOBE YCBOCHUS 00IIEYeTIOBEYECKHX IIECHHOCTEH, FTOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO1ee Yrcio 4acoB, OTBEAEHHBIX ISl H3yUCHUSI XMMUHU Ha YPOBHE OCHOBHOTO OOIIETO
obpasoBanusi, cocrapiseT 136 yacoB: B 8 kiracce — 68 yacoB (2 yaca B Hejieln), B 9 kiacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBbYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumun. Poap XMMUM B KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BenlecTBa. PuU3nUECKUE CBOWCTBA BEUIECTB. ArperaTHOe cocTosiHue BemecTB. [lonarue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI 1 MOJIEKYJIBbl. XUMHUYECKHUE 3JIEMEHTHI. CHMBOJIbBI XUMHUYECKHUX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTENbHAsI aTOMHast Macca. OTHOCUTENIbHAs MOJIEKYIISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Mosnbs. MossipHas macca. B3auMocBs3b KoJu4ecTBa, MacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. Pacuérsl mo ¢popmynaM XUMUYECKUX COSTUHEHHN.

duznyeckue U XUMUUECKHE ABJICHUS. XUMHUECKas peakus 1 e€ MpU3HaKku. 3aKOH
COXpaHEHHUS MaCChl BELIECTB. XUMUYECKUe ypaBHeHUs. Kimaccudukanyss XuMU4ecKiX peaxiuii
(coemuHeHus, pa3IoKeHHsI, 3aMeIIeCHUs, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMUYECKOW MTOCYA0H, MpaBUiIaMH padOThl B 1abOpaTopuu U npuéMaMu
oOpaitieHus ¢ 1abopaTOpHBIM 000pyIOBaHUEM, U3yYEHHUE U OMHCaHue (PU3MUECKUX CBOMCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0ieHne GU3NUecKuX (IUIaBJIeHHe BOCKa, TasiHUE JIbJa,
pacTupaHue caxapa B CTyNKe, KHIIEHHE U KOHAEHCALUs BOJbl) U XUMUYECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTON) SIBJIEHUM, HAaOIt0/1IeHue
U OIHCaHUe MPU3HAKOB MPOTEKAHUSI XUMHUUECKHUX PeaKIHii (pa3iokKeHne caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu
HarpeBaHUU, B3aMMOJIEUCTBHE Keje3a ¢ pacTBopoM cosiu Menu (1), mzydenue cnoco6oB
pazzieneHrs cMeceil: ¢ MOMOIIbI0 MarHUTa, (PUILTPOBAHKE, BHIIAPUBAHUE, TUCTUILIALINSA,
XpomaTorpadusi, IpoBeIeHUEe OYUCTKU IIOBAPEHHOMN COJIM, HAOII0ICHNE U OITMCaHUE
pE3yJIBTAaTOB IPOBEIECHUS ONbITA, HIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3/IaHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucimopor — 3eMeHT U MpOoCTOe BEIIECTBO.
Haxoxnenue kucioposaa B npupoje, Gu3ndeckue 1 XMMUYeCKHe CBOMCTBA (PEaKIIMK TOPEHUS).
Oxcunpl. [Ipumenenue kucinopoaa. CriocoObl MOMydeHUs: KUCIOPO/ia B JIaAO0OpaTOpuu U
npoMblnuieHHOCTH. KpyroBopotT kucnopoza B npupoze. O30H — ajuioTponHasi MOAU(pUKALUs
KHCIIOpO/ia.

TennoBoii 3¢ hekT XUMUUeCKoil peakiy, TepPMOXUMHUYECKHE YPaBHEHUS, K30~ U
AHIOTEPMUYECKUE PEAKIIMH. TOIIMBO: YTOIb U METaH. 3arpsi3HEHUE BO3yXa, YCUICHNE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT 1 mpoctoe BemiecTBo. HaxoxaeHue Bogopoia B mpupoJie,
¢u3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI morydeHus. Kucnotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBopureinb. PacTBopel. HackienHbie u
HEHACBIIICHHBIE PaCTBOPHI. PacCTBOPUMOCTH BEIIECTB B Boje. MaccoBast 10151 BEIIECTBA B
pacTtBope. XUMH4ecKue cBoiicTBa BoAbl. OcCHOBaHUA. Posib pacTBOPOB B IPUPOAE U B XKU3HU



yesoBeka. KpyroBopoT BoJibl B IpUPOE. 3arps3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heoprannueckux coenunennid. Oxcuapl. Kimaccuduxarnmst okcuaos:
coJieoOpa3yrorue (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHBIC) U HecoJieoOpasyromue. HomeHnkmarypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanwms. Knaccudukanus 0OCHOBaHUHN: MIETOYN U HEPACTBOPUMBIC OCHOBAHUSI.
Howmenkiiarypa ocHoBanuil. @U3HM4YECKHE U XUMUYECKUE CBOMCTBA OCHOBaHU. [lonyuenune
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaor. @usndeckue U XUMHUECKHE
cBoiicTBa kuciot. Psan akruBHoctu metamioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenknarypa coneil. @usznueckrue u XuMudeckue cBorictsa coiueil. [lonyuenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIPEEIICHUE COAEepKAHUI KUCIOPOa B BO3/1yXe, IIOJy4yeHue, coOupaHue,
pacro3HaBaHHE U U3YYE€HUE CBOMCTB KUCIOPOAa, HAOI0IeHHUE B3aUMO/ICHCTBUS BELIECTB C
KHUCITIOPOJIOM M YCIIOBUSI BOBHUKHOBEHUS U MPEKpaIlleHus: TopeHusl (Ioxkapa), 03HaKOMIIEHHUE C
o0pa3iamMu OKCHIOB M ONMCAHUE UX CBOMCTB, NMOJIyYCHHUE, COOMpaHue, paclio3HaBaHUE U
M3y4eHUe CBOMCTB BOAOpOAa (rOpeHue), B3auMOJIeCTBHE Bo1opoa ¢ okcuaom menu (1)
(BO3MOYKHO HCITOJIb30BaHKE BUIEOMATEPHUAIIOB), HAOMOIeHUE 00Pa3IOB BELIECTB KOIUYECTBOM
1 Mouib, UccleIOBaHNE OCOOEHHOCTEHN pacTBOPEHHS BEIIECTBC Pa3IMYHON pacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM J0JIEN pACTBOPEHHOTO BEIIECTBA,
B3aUMOJICHCTBUE BOJBI C META/NIaMU (HATPUEM U KaJbliueM) (BO3ZMOXKHO MCIIOIB30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHHE 00Pa3II0B HEOPTAHUYECKUX BEIIECTB PA3INYHBIX KJIACCOB,
HaOI0/IeHNEe N3MEHEHHS OKPACKU MHAMKATOPOB B PACTBOPaX KHUCIOT U IIENoYel, U3ydeHue
B3auMoieiicTBus okcuaa meau (1I) ¢ pactBopom cepHOil KUCTOTHI, KUCTIOT ¢ METaJIaMH,
pEAKIHI HEUTpATU3ALNH, TOJIYYEHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJTHOTO
MeTajla IpyruM U3 pacTBOpa COJIH, PELIEHUE HKCIIEPUMEHTANIbHBIX 3aa4 1o Teme «Baxneiiume
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

IHepuoauveckuii 3akon u Ilepuoanyeckasi cucremMa xXumMudeckux 3jaemenTos /1. U.
MenaeneeBa. CtpoeHue aToMOB. XUMH4YeCKasi CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKK KIaCCUPHUKAITUN XUMUYECKUX dyieMeHTOoB. [[oHsTHE O Tpymmax
CXOJTHBIX 2JIEMEHTOB (IIETTOYHBIE U IMETOYHO3EMETbHBIC METAJUIbI, TAJIOTCHBI, MHEPTHBIC Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuoanueckuii 3akoH. [lepuoanueckas cucrema XuMHU4eCKUX 3aeMeHToB /1. 1.
MengeneeBa. Koporkonepuoanas u anmuHHoneproaHas ¢gopmsl [leproandeckoil cucTeMbl
xumudeckux 3nueMeHToB . . Menaeneesa. [lepronsl u rpynmnbl. PU3NUECKUN CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonel. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBhIX 20 XMMHUECKUX 3N1eMeHTOB [leproauieckoli CUCTEMBI
. . MenneneeBa. XapakKT€pUCTUKAa XUMAYECKOTO 3JIEMEHTA MO €ro MOJOKEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJyCca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue [leprnoandeckoro 3akoHa u [lepuogndyeckoi CHCTEMbI XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumunueckas cBsi3b. KoBajeHTHas (OIspHAst U HENOJISIpHAsl) CBA3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

Crenensb okucienus. OKUCIUTEIbHO--BOCCTAHOBUTEINIbHBIE peakuuu. [Iponecchl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHm:

u3ydyeHre o0pas3loB BEIIECTB METAIIOB U HEMETAJIIIOB, B3aUMOJEHCTBUE THAPOKCHIA
LIMHKA C paCTBOPAaMU KHCJIOT U ILEJI0Y€EH, IPOBEIEHUE OIBITOB, WILTIOCTPUPYIOIIUX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Meosicnpeomemnvie cea3u

Peanuszanus MEXIpEIMETHBIX CBA3EH IPU U3YyYEHUH XUMHUH B 8 KJIaCcCe OCYLIECTBIIAETCS
yepes MCI0JIb30BaHHE KaKk OOIIMX €CTECTBEHHO--HAYYHbIX OHATHH, TaK U OHATUH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OO0mme ecTecTBEHHO--HAyYHBIC TIOHATHS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJu3, CUHTE3, KJlacCU(pUKalus, TepUOAUYHOCTh, HAOII0ACHNE, SKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®uznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUECKUI 3apsijl, BELIECTBO, T€NIO, 00bEM, arperaTHoe
COCTOSIHUE BEILECTBA, a3, (PM3NYECKUE BEIMYMHBI, €AMHUIBI U3MEPEHUs, KOCMOC, IIIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE TOPOJIBI, TIOJIE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

IIepnonnueckuii 3akoH. Ileprnonnueckas cucrema XUMHYECKUX 21eMeHTOB /1. U.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHs, KAJIBLUA U UX COEIUHEHUN B COOTBETCTBUU C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BUIbl XUMUYECKOU CBSI3H. THITBI KPUCTANIMYECKHUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUMA KPUCTAUINYECKON PEIIETKHU U BUJA XUMUYECKON
CBSI3H.

Knaccudukaius 1 HoOMEHKIIaTypa HEOpraHM4YEeCKHX BEeUIecTB. XMMUYECKHE CBONCTBA
BEIIECTB, OTHOCAIINXCS K Pa3IMYHbIM KJIacCaM HEOPTaHWYECKUX COeIMHEHUHN, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukarus XuMHUECKUX peaklyii 0 pa3IUYHbIM IPU3HAKaM (110 YUCITY U COCTaBY
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, M0 TEMIOBOMY 3P EKTY, 10 U3MEHEHHUIO CTEeTIeHEN
OKHCJICHUS XUMHUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, 10 YYaCTHIO KaTanuzaropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[ToHsATHE O CKOPOCTH XMMHUYECKOH peakiuu. [TonaTue 06 00paTUMBIX 1 HEOOPATUMBIX
XUMHUYECKHX peakuusx. IIoHATHe 0 TOMOT€HHBIX U TeTepOreHHbIX peakuusax. [lonsaTue o
karanuse. [lonaTue o xumMuueckom paBHOBeCUH. PaKTOPBI, BIUAIOIINE HA CKOPOCTh
XUMHUUYECKON pEaKLMH U MOJI0KEHNE XUMUYECKOTO PABHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIINH, FIEKTPOHHBINH OalaHC OKUCIUTENBHO-
BOCCTAaHOBUTENBbHOMN peakiu. CocTaBleHNE YPaBHEHUN OKUCINUTENBHO--BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 2MeKTPOTUTHUECKON TUCCOIMALINU. DIEKTPOIUTHI U HEINEKTPOIUThl. KaTnoHsl,
AHUOHBI. MexaHU3M JAUCCOLMAIMY BEUIECTB C Pa3IMUYHBIMU BHIaMU XUMUYECKOU CBSI3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuinu noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS PEAKIMii HOHHOTO 0OMEHa, OJTHBIE U
COKpaIlléHHbIC HOHHBIE YpaBHEHUsI peakiinii. CBOMCTBA KMCJIOT, OCHOBAHUH U COJIEH B CBETE
MpeJICTaBICHU 00 MEKTPOIUTHYECKOM qucconuanui. KauecTBeHHbIE peakiui Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE C MOJIEJIIMHA KPUCTALTUYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB —
METaJUIOB U HEMETA/UIOB (rpaduTa U ajiMasa), CJI0KHBIX BEHIECTB (XJIOpHIa HATPHs),
MCCJIEJOBAaHHUE 3aBUCMOCTH CKOPOCTH XMMHYECKON pEeaKIIMU OT BO3JIEHCTBUS PA3IUYHBIX
(dakTopoB, HCCIEA0BaHUE IEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, IIPOLIECCA AUCCOLALINU
KHCTIOT, 1IeJIoueii u coseld (BO3MOKHO MCIIOIb30BAHUE BUIEO MAaTEPUAJIOB), IPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOUINX MPU3HAKU IPOTEKAHUS peakinii HOHHOTO oOMeHa (0Opa3oBaHue
0CaJIKa, BbIJIEJICHHUE ra3a, 00pa30BaHKE BO/IbI), ONBITOB, UJUIFOCTPUPYIOLIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLUil (TOpEHUE, PEaKLIUU Pa3JIoKEHUs, COSTUHEHMUS),
pacro3HaBaHHe HEOPTaHHMUECKUX BEIIECTB C TIOMOIIbIO KAYECTBEHHBIX PEaKIINil Ha NOHBI,
pEIlIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO61as xapakTepucTHKa rajnoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE
cTeneHu okucienus. CtpoeHue U (pu3ndeckue CBOWCTBA MPOCTHIX BELIECTB — raJIoreHOB.
XvMHYeCcKHe CBOWCTBA Ha MMpUMEpE XJIopa (B3aUMOACHCTBHE ¢ METAJlIIaMH, HEMETaIlJIaMH,
nienoyamu). Xaopoogopo. ConsiHast KUCIIOTa, XMMUUYECKHE CBOMCTBA, OJy4EHHE,
npuMeHeHue. JlelicTBre Xjiopa ¥ XJI0pOBOJOPO/ia Ha OpraHu3M 4esloBeka. BaxkHelue Xaopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6u1as xapakrepucTika 31eMeHToB VIA-rpynmnbsl. OCOOEHHOCTH CTPOECHHUS aTOMOB,
XapaKTepHbIe cTeneHH oKkuciaeHus. CTpoeHne U pU3nYecKue CBOWCTBA MPOCTHIX BEILIECTB —
KHCIIOpO/1a ¥ Cephl. AJNIOTPONHBIE MOIU(UKALIMY KUCTIOPO/Ia U Cepbl. XUMUYECKHE CBONCTBA
cepsl. CepoBOIOpOJI, CTPOCHHE, PU3NUECKUE U XUMUYECKHe CBOMCTBA. OKCU/IBI Cephl KaK
NPEICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, PU3NUECKUEe U XMMUYECKHe CBOWCTBA
(obO1mpe Kak mpeacTaBUTENs Kiacca KUCIOT U crenuduueckue). XUMHUECKUE PeaKini,
JIeKale B OCHOBE MPOMBIIIIEHHOTO CIloco0a MoxydeHus cepHoi KucnoThl. [Ipumenenue
cepHoii KucinoTsl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAsl peaklus Ha cyiabdar-uoH. Haxoxnenue
CEpbI U €€ COEIMHEHUN B IpUpPOJe. XUMUUYECKOE 3arpsI3HEHNE OKPYKAIOILEN Cpe/Ibl
COEIMHEHUSIMU Cephl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €T0
MPeIOTBPALLIECHUS.

OO1m1ast xapakTepucTHKa 31eMeHTOB VA-rpynnbsl. OcCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEpHBIE CTETIEHU OKUCIIEHUS. A30T, paclipoCTpaHeHHE B IpUpoe, GU3NIECKUE U
XUMUYECKHE cBoiicTBa. KpyroBopoT a3oTa B mpupojae. AMMHAK, €ro GU3NYeCKUe U XUMUYECKHE
CBOIiCTBa, MosydyeHue u npuMeHenue. Coau aMMOHUS, UX (GU3NYECKHUE U XUMUYECKUE CBOMCTRA,
npuMeHeHne. KauecTBeHHas peakius Ha MOHbl aMMOHMsI. A30THasl KUCJIO0Ta, €€ MOJIy4eHueE,
¢du3nueckre U XMMUYECKHE CBOMCTBA (00IIHMe KaK MPEJCTaBUTEINS Kacca KUCIOT U
cnenuduyeckue). Micrnoab3oBaHue HUTPATOB U COJIEH aMMOHUS B KAUYECTBE MUHEPAIbHbBIX



ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsiI3HEHUE BO3/1yXa, MOYBHI U BOJOEMOB). Dochop, aIOTPOITHBIE MOAUPHUKAIINN
docthopa, pusnueckue u xumuueckue cporctBa. Oxeua pocdopa (V) u pocdopHas kuciora,
¢du3nyeckre U XMMMUYECKHE CBOMCTBA, nostyueHue. Mcnonb3oBanue pocdaroB B kauecTse
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepucTika 31eMeHToB [VA-rpynmbsl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHBIEC CTETIEHU OKUCIICHUS. YTIEpOo/1, aJUIOTPOIHbIE MOIU(BHUKAIIMH, PACTIPOCTPAHEHHUE B
npupoe, Gpuzndeckue u XuMuueckue cBoiictsa. Ancopouus. Kpyropopot yriepona B npupoe.
Oxcuzpl yriaepoja, ux (pu3snuecKkue 1 XMMU4eCKHe CBOMCTBA, AEHCTBUE Ha )KUBbIE OPraHU3MbI,
MOJTyYeHUE U PUMEHEHHE. DKOJIOTHYeCcKue MpoOIeMbl, CBI3aHHbIE ¢ OKCHaI0M yriiepoaa (IV),
TUIOTEe3a II00ATFHOTO MOTETUICHUS KITUMaTa, MapHUKOBBIA d3PGEKT. YTOIbHAS KHCTIOTa U €
COJIM, UX (PU3NYECKHE U XUMHUECKUE CBOICTBA, MoyueHue U npuMeHeHue. Kauectsennas
peakuus Ha kKapOoHaT-noHbI. Vcnonbp3oBaHue KapOOHATOB B ObITY, MEAULIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHavabHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUAX YIiepoaa
(MeTaH, 3TaH, 3TUJIEH, alleTHJICH, TaHOJI, TJIMLEPHUH, YKCyCcHas KucioTa). [IpupoHsle
UCTOYHUKHU YIJIEBOIOPOJIOB (yrojib, IPUPOIHBIN ra3, HepTh), MPOAYKTHI UX NEPEepPabOTKU
(O6eH3uH), UX POJIb B OBITY M MPOMBIIIUIEHHOCTHU. [ToHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OenKax, yrieBoJax — M UX poJIM B KU3HU YeaoBeka. MaTepuaabHOE €JMHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

KpemHuii, ero ¢pusnyeckne 1 XMMUUYECKHE CBOMCTBA, MOJIyYeHUE U IPUMEHEHUE.
Coenunenus kpeMHus B npupojie. OOuue npeacrasiaeHus 06 okcue kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBILUIEHHOCTH. BaxkHeinue
CTpOMTENbHbIE MaTepHallbl: KEpaMHKa, CTEKJIO, IEMEHT, O€TOH, kese300eToH. I1pobiaemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

n3y4eHue o0pa3l0B HEOPraHUYECKUX BEIECTB, CBOMCTB COJISTHOM KUCIIOTHI, IPOBE/ICHUE
Ka4eCTBEHHBIX PEAKIMIA Ha XJIOPUA-UOHBI U HAOIIOA€HNE IPU3HAKOB UX MTPOTEKaHMsI, OTIBITHI,
oTpakarolye GU3NYecKue 1 XUMUUYECKUE CBOMCTBA TaJIOr€HOB U UX COCTUHEHUH (BO3MOKHO
HCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMIIEHUE ¢ 00pa3liaMu XJIOPUJI0B (TaJOreHUI0B),
03HAaKOMJIEHHE C 00pa3liaMu cepbl U €€ COeIMHEHUSIMU (BO3MOYKHO HCITOJIb30BaHKE
BUJIEOMATEPHAJIOB), HAOIIOJCHHE Tpoliecca OOYTITMBaHMs caxapa Moj AeHCTBUEM
KOHIIEHTPUPOBAHHON CEpHON KUCIIOTHI, H3y4YeHHEe XMMUYECKIX CBOUCTB pa30aBIeHHON CEpHOM
KHCJIOTHI, TPOBE/IEHNE KaUeCTBEHHOM peaklliy Ha Cyib(aT-uoH U HaOII0eHHe MTpU3HaKa eé
MPOTEKaHHUs, O3HAKOMJIEHHUE C (PU3NUEeCKUMH CBOMCTBaMH a30Ta, pocdopa U UX COeAUHEHHM
(BO3MO’KHO MCIOJIB30BAHUE BHIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (OCcHOPHBIX YAOOpEHMIA,
nojy4yeHue, coOupanue, pacro3HaBaHue U U3y4eHHE CBOMCTB aMMHaKa, IPOBEACHUE
KaueCTBEHHBIX peaklUii Ha MOH aMMOHHUA U (ocaT-uoH U U3yYeHHE TPU3HAKOB UX
MPOTEKaHUs, B3aUMO/IEHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), H3yUeHHE MOJIeNeil KpUCTAJUIMYECKHX PeIIETOK aaMasa,
rpaduTa, QpyuiepeHa, 03HaKOMIIEHHE € TIPOIIECCOM a/ICOPOLIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM IIPOTHBOra3a, ojlyueHue, CoOupaHue, paclio3HaBaHUe
Y U3y4YEHUE CBOMCTB YIJIEKUCIIOrO ra3a, IpOBEIEHUE KaueCTBEHHBIX peaklil Ha KapOoHaT U
CHJIMKAaT-UOHBI U U3yYEHUE NPU3HAKOB UX MPOTEKaHMsI, 03HAKOMJIEHHE C IIPOAYKLIUEN
CUJIMKATHOM IIPOMBIIIUIEHHOCTH, PELICHNE YKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Baxuenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OO0m1as xapakTepucTUKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH MX
nonokeHus B llepuoanueckon cucreme xuMudeckux anemeHToB /. . MenneneeBa u cTtpoeHus
atomMoB. CTpoeHHE METAIUIOB. MeTainuyecKkas CBsI3b U METAJUIMYECKask KpUCTANINYECKast
peméTKa. DIEKTPOXUMUYECKUH Psi/i HANIPSKEHUH MeTauioB. PU3ndecKue 1 XMMUYECKUE
cBoiicTBa MeTaioB. OOmIME CIIOCOOBI MOTy4YeHUsT METAIIOB. [ToOHATHE 0 KOPPO3UH METAIIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3un. CIiaBsl (CTallb, YYT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTauIbl: IOJIOkKEHUE B [leprnoanueckoi cucreMe XuMUYECKHUX JIEMEHTOB /.
N. MenpeneeBa, CTpOEHUE UX aTOMOB, HaXOXJeHUE B ipupoje. Ousndyeckrue u XUMUYECKHE
cBOMCTBa (Ha mpuUMepe HaTpus U Kanusi). OKCUABI U THAPOKCU/IBI HaTpus U Kanus. [I[puMenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{erouHO3€eMeNbHBIE METAIIBI MArHUM U KalbLUi: 1onoxeHue B [lepuoanueckoit
cucTemMe XuMuueckux aemeHToB . . MeneneeBa, CTpOCHUE UX aTOMOB, HAXO0XKJICHUE B
npupozae. Duznueckrne U XUMHUYECKHE CBOMCTBA MarHus U Kajablus. BaxkHeumme coeIMHEeHNs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmtoMunuii: nonoxxenue B [lepronuueckoit cucreme xumuueckux anemeHton /1. U.
MenneneeBa, CTpoeHHE aTOMa, HAXOXACHUE B Ipupoe. Pu3ndeckrue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3o: nonoxenue B [lepuoanueckoii cucreme xumuueckux snemeHTos /1. U.
MenpeneeBa, CTpoeHUE aTOMa, HAX0XKACHHUE B pupoae. Pu3nueckue 1 XUMUUECKHE CBOMCTBA
xenesza. Okeuipl, ruapokcuabl v conu xenesa (II) u sxenesa (I1I), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3IlaMyi METAJJIOB U CIIJIABOB, UX (PU3NYECKUMHU CBOWCTBAMH,
W3y4eHUE Pe3yJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPHUAITIOB),
0COOEHHOCTEHN B3aMMOJICUCTBHS OKCHUIA KAJIBbIMs U HATPHS C BOJON (BO3MOKHO HUCTIOIH30BAHNE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHIE CBOMCTB KECTKON BOJIBI, IIPOIIeCcCa TOPEHUS JKeye3a B
KHCTIOpoJie (BO3MOXKHO HCIOJI30BAHHUE BUJICOMATEPHUATIOB), IPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMN HA MOHBI: MarHUs, KaJIbIIH, ATFOMUHUS, ITUHKA, *Kenesa (I1) u sxenesa
(IIT), menu (I1), HaGnroieHNE U OMKCaHUE MPOIIECCOB OKPAIIMBAHUS TUIAMEHN HOHAMU HATpPUs,
KaJus ¥ Kanblys (BO3MOKHO HCIIOIH30BAaHKUE BUICOMATEPHAIIOB), UCCIIeI0OBAaHNE aM(OTEPHBIX
CBOMCTB FHAPOKCH/IA aTFOMUHUS U TUJIPOKCUA [IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 337124 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemiectBa 1 MmaTepuansl B HOBCEHEBHOM KM3HU YelloBeKa. be3onacHoe ucnoib30BaHue
BEIIIECTB U XMMHUYECKHX peakiuii B ObITy. [IepBas moMOIIb MPU XUMUYECKUX 0KOTaxX U
OTPAaBJICHHSIX.

XHUMHYECKOE 3arps3HEHNE OKPYIKaIOIIeH cpebl (TTpeaesibHast TOmyCcTUMasi KOHIIEHTpaIus
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIIABbl METAJIJIOB, IIOJTUMEPHBIC MaTEPUAIBI).

Mesricnpeomemmnie ceasu

Peanuzanust MexXnpeIMEeTHBIX CBSI3€H MpU U3yYEHUU XUMUU B 9 KJlacce OCYIIECTBISIETCS
Yyepe3 UCIMOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK U MOHSITHH,
ABJISIFOLIIUXCSI CACTEMHBIMHU 1711 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO0111e ecTeCTBEHHO-HAYYHbIC TIOHSTHS: HAyYHbIH (aKT, THIIOTE3a, 3aKOH, TEOPHS,
aHaJiu3, CUHTE3, KJIacCHU(UKAIINS, TIEPHUOIMIHOCTh, HAOIIOACHUE, SKCIIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 2(P(EKT, TEXHOTIOTHS, MATEPHAIIBL.

dusnka: MaTtepusi, aTOM, JICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJIEKYJIA, JJICKTPUUCCKHUH 3apsi/l, TPOBOIHUKH, TOTYIIPOBOIHUKH,
JIMAJIEKTPUKH, (POTOATIEMEHT, BEIIECTBO, TEJI0, 00BhEM, arperaTHOE COCTOSTHHE BEIECTBA, I'a3,
pacTBOp, paCTBOPUMOCTD, KPUCTAIIMUECKAs PEIIETKA, CIIIaBbl, PU3HMUECKUE BETMUUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

Bbuosorus: ¢poTocunTes, ApIxaHue, Ouocdepa, IKOCUCTEMA, MUHEPAIIbHBIE YIOOPEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOIBI, TIOJIC3HEIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOTrpaMMbl OCHOBHOT'O 00I1Ier0 00pa30BaHus JOCTUTAIOTCS B
X0Jie 00yueHHs] XUMHUH B €IMHCTBE YU€OHOI U BOCTIUTATEIBHOMN JIEATEIILHOCTH B COOTBETCTBUU C
TpaJIULUOHHBIMU POCCUMCKUMH COLMOKYIbTYPHBIMU U J1YXOBHO-HPAaBCTBEHHBIMH LIECHHOCTSIMH,
IOPUHITHIMU B OOIIECTBE MTPaBHJIaMU U HOPMaMHU MOBEACHUSI U CIIOCOOCTBYIOT MPOLIeccaM CaMOIMO3HAHUS,
CaMOpa3BUTHUSA U COLIUATM3AIUHN 00yJarOIINXCS.

JIMYHOCTHBIE PE3yabTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIINXCS PYKOBOJCTBOBATHCS CUCTEMOI
MIO3UTUBHBIX LICHHOCTHBIX OPUEHTALMI U PAaCIIUPEHHE OIBITA JESATEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B
YacTH:

1)naTpuoTH4YecKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEIUIO, TIOHMMAaHUs 3HAaYEHUsI XUMUYECKON HAyKH B KU3HU COBPEMEHHOI'0 00I11€CTBa, CIIOCOOHOCTH
BJIQJIETh JOCTOBEPHOI MH(OpMaIIHEl 0 epeAOBbIX JOCTUKEHHUIX U OTKPHITUIX MHUPOBOU U
OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MUpa U OOIIECTBA;

2)rpa’aaHCKOro BOCIIUTAHMS:

IIPEJICTaBICHUS O COLMAIBbHBIX HOPMAaX U MPaBUIaX MEKINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, Yy4eOHO-HCCIIe10BaTENbCKOM,
TBOPYECKOH U APYTUX BUAAX JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM /€ATEIbHOCTH
IIPY BBINIOJIHEHUH Y4€OHBIX, TO3HABATEIbHBIX 3aja4, BBINOJIHEHUN XUMUUYECKUX 3KCIIEPUMEHTOB,
CO3/1aHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO U B3aMMOIIOMOIIH B MpoIiecce ITON
y4eOHOI e TeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYNKH CBOMX TOBapHUIIeH ¢
MO3UIMY HPABCTBEHHBIX U NPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN IOCTYIIKOB;

3)11eHHOCTH HAYYHOI'0 TIO3HAHUS:

MHPOBO33PEHUYECKUE MPEACTABIECHUS O BEIECTBE U XUMUUECKON PEAKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIONINE OCHOBY /JIsl HOHUMAaHUS CYIITHOCTH HAyYHOU
KapTUHBI MUDA, MPEICTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOIbI, B3aUMOCBS3AX
YeJI0BEKA C IIPUPOIHON CPENloil, O pOJIM XMMHHM B ITO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

MO03HABATEJIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA TOJyYEHNE HOBBIX 3HAHUN IO XUMHH, HEOOXOIUMBIE
JU1s1 OOBSICHEHHsI HAOJTI0Ta€MBIX MPOIIECCOB U SIBJICHUH, TTO3HABATEIbHON, HH(GOPMAITMOHHON 1
YUTATENLCKOM KYJIBTYpHI, B TOM YHCIIE HABBIKOB CAMOCTOATENIBbHOM paboThl ¢ y4eOHBIMU TEKCTAMH,
CIPAaBOYHOMU JIUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUIA;

HWHTEpEC K 00YUCHHIO 1 TTO3HAHUIO, JIF0O03HATEIBHOCTh, TOTOBHOCThH M CITOCOOHOCTH K
caM000pa30BaHMIO, IPOSKTHON 1 UCCIIEIOBATEIHCKON IEATETLHOCTH, K OCO3HAHHOMY BBHIOOPY
HaNpaBJIEHHOCTH U YPOBHs 00yueHHs B JajbHEHIIEM;

4)popMupOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HaHHE EHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3/10pOBBII 00pa3 KU3HU, OCO3HAHUE MOCIIEICTBUN 1 HETIPUSATHE BPEIHBIX MPUBbIUEK (YIIOTpeOIeHUS
QJIKOT0JIs1, HAPKOTHKOB, KypeHHUs ), HEOOXOIMMOCTH COOJIIOICHHSI TPaBUI O€30IIaCHOCTH NP 0OpalieHUH
C XUMHUYECKUMH BELIECTBAMH B OBITY U peaIbHOM KHU3HH;

5)TpynoBOro BocnuTaAHMS

MHTEPEC K MPAKTHUYECKOMY U3YUYeHHIO podeccHii U Tpya pa3IudyHoOro poja, yBakKeHUe K TpyAy U
pe3ysibTaTaM TPYIOBOM IEATENbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110
XUMHHU, OCO3HAHHBINA BBIOOP MHIMBHIYaTIbHON TPACKTOPUU IPOJIOJIKEHUS 00pa30BaHUs ¢ y4ETOM



JUYHOCTHBIX HHTEPECOB U CITIOCOOHOCTH K XMMHUH, OOIIIECTBEHHBIX HHTEPECOB M TIOTPEOHOCTEH,
yCIENTHOM MPpodecCHOHANBHON IeATETPHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH
aJanTUPOBAThCA B MPo(ecCHoHALHOM cpejie;

6)3K0J10THYeCKOro BOCIIMTAHUA:

9KOJIOTHUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPUPO/IC KaK HCTOYHHUKY KU3HU Ha 3eMiie, OCHOBE
e€ CyIecTBOBaHMsI, TOHUMaHUE IIEHHOCTH 37J0POBOT0 U 6€30MacHOro 00pasa *KU3HU, OTBETCTBEHHOE
OTHONICHHE K COOCTBEHHOMY (DM3HUYECKOMY U TICUXHUYECKOMY 3JI0POBBIO, 0OCO3HAHUE IICHHOCTH
coOJTr0IeHHsI TIPaBIIT 0€3011aCHOTO MTOBEJICHUS MTPH pabOTE C BEIIECTBAMH, a TAKXKE B CUTYyaIlHIX,
YIPOXKAIOIIUX 3I0POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH IPUMEHSITh 3HAHMSI, TOJTy4aeMble IPU U3YUYEHUU XUMUH, JI PEIICHUS 3a]1a4,
CBS3aHHBIX C OKPY’KAOIIEH IPUPOJAHON CPENOH, U1 IIOBBILICHUS YPOBHS 3KOJIOTUYECKOU KYJIBTYPBHI,
OCO3HAHHUS TNI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U MyTel X pelieHus MoCPeICTBOM
METO/I0B XMMHUHU, FIKOJIOTUYECKOTO MBIIIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B ITIO3HABATEIILHOM,
KOMMYHUKATUBHOM M COLIMATIbHOM MTPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B coctaBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIICISIOT 3HAYUMBbIE A7l POPMUPOBAHUS
MUPOBO33peHUs OOIICHAYYHbIE MTOHATHUS (3aKOH, TEOpUs, IPUHIIUII, TUIIOTE3a, (PaKT, cucTema, mpolecc,
HKCIIEPUMEHT U JPYToe.), KOTOPbIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUYCOHBIX IIPEIMETaX U
MO3BOJISFOT Ha OCHOBE 3HAHWH M3 ATHX NPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IIEIOCTHOW HAYYHOM
KapTHUHE MUpPA, U YHUBEpCAIbHbIE YdeOHbIe IeHCTBUS (TI03HABATEIbHBIE, KOMMYHUKATUBHBIE,
PEryIATHUBHEIE), KOTOPBIE 00ecrednBaroT (OPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITETEHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU e TETHHOCTH.

Ilo3naBaTebHbIE YHMBePCAJIbHbIE YueOHbIE 1eHCTBUS

ba3oBble JJorn4eckne AeMCTBUS:

YMEHHMS UCIIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILIICHUS [IPU OCBOCHUU 3HAHUM: PaCKpPbIBATh
CMBICJI XUMHUYECKHUX TTOHATUH (BBIIETSATh X XapaKTepHbIE MPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C
JIPYTUMU TTOHSATUSMH ), UCTIOJIB30BATh TOHATHS JJ11 OOBSICHEHUS OT/ACIBHBIX (PAKTOB U SIBIICHUH,
BBIOMpATh OCHOBAHMS U KPUTEPUH IS KIACCU(PUKANN XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIHil,
yCTaHABIMBATh PUUYUHHO-CIIEICTBEHHBIE CBA3M MEKIY 00BEKTaMU U3YUCHHUS, CTPOUTH IOTUYECKUE
paccyxnenusi (MHIyKTUBHBIC, JIETYKTHUBHBIE, 10 aHAJIOTUH), 1€TIaTh BEIBOJBI U 3aKITIOUCHUS;

yMEHHUE TPUMEHSTD B MPOIIECCE MO3HAHUS MOHATHS (ITPEIMETHBIC U METAINPEIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOTIb3YEMbIC B XHMHH, TPEOOPa30BHIBATH IIUPOKO MPUMEHSIEMbIS
B XMMHH MOJICTIbHBIC MTPE/ICTABICHUS — XUMUYECKUI 3HAK (CUMBOII DJIEMEHTA), XUMHUecKas (hopMmyna u
ypaBHEHHE XUMUYECKOHN pPEeaKIuu — MPU PEIICHUHN YIeOHO-TTO3HABATENBHBIX 33]1a4, C YIETOM ITUX
MOJIETBHBIX MTPEACTABICHHI BBISBIISITH U XapaKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKU U3y4aeMbIX
00BEKTOB — XUMHUYECKHX BEIIECTB U XUMHUUYECKUX PEAKIIUi, BBISIBIATH 00II1E 3aKOHOMEPHOCTH,
IIPUYMHHO-CIIECTBEHHBIE CBA3U U MIPOTUBOPEUHS B U3yUaEMbIX [TPOLECCAX U SBJICHUSX.

Ba3oBble ucciaenoBaTelbCKue AeiicTBUS .

YMEHHE UCITOJIb30BaTh MOCTABJICHHBIE BOMIPOCHI B KAUECTBE MHCTPYMEHTA TO3HAHUS, a TAKXKE B
KayeCcTBE OCHOBBI AJIs1 (HOPMHUPOBAHMSI TUTIOTE3BI TIO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX
CYXKJICHU;

MpuoOpEeTEHNE OMBITA MO MUNIAHUPOBAHUIO, OPTaHU3AIUN U TIPOBEICHUIO YICHUICCKUX
SKCTIEPUMEHTOB, YMEHHE HAOIIOAaTh 32 X0JIOM IPoIiecca, CaMOCTOSITEIBHO MTPOTHO3UPOBATH €TI0
pe3ynbTar, GopMyaupoBaTh 0000IIEHNUS U BHIBOIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOACIaHHOM paboTe.

Patora ¢ undopmaunmeii:



yYMEHHE BBIOMpATh, aHATU3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMALIMIO PA3TUYHBIX BUIOB U POpPM
IIPEJICTaBJICHHUS, II0JIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (Hay4HO-IIOMYJISIpHAs JUTEpATypa XUMUYECKOTO
CoJiepKaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHETa), KpUTUYECKH OIICHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MIPUMEHSTh pa3IM4HbIE METObI M 3aIIPOCHI IIPH MOUCKE U 0TOOpEe HHpOpMALNK U
COOTBETCTBYIOILIMX JIaHHBIX, HEOOXOAUMBIX JUISl BHIIIOJHEHUS YUYEOHBIX U IO3HABATENIbHBIX 33]1a4
OTpeAeIEHHOTO TUTIA, MPUOOPETEHHE OTIBITA B 00JIACTH MCIIOIH30BaHUSI HHPOPMAIIHOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaICHUE KYJIbTYPOi aKTUBHOT'O MCIOJIb30BAHUS PA3IUYHbBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIHLHO BEIOMPATh ONTUMANIBbHYIO (hOpMY MpecTaBlieHus: HHGOpMaIUU 1
WITIOCTPUPOBATH PelIaeMble 33Ja4l HECTIOKHBIMHU CXeMaMu, TUarpaMMamMu, JpyrumMu opMamu
rpaduKu 1 UX KOMOWHAIUSMU;

YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATH B MpoIlecce yueOHOU U UCCIeA0BATEIbCKOM eI TeIbHOCTH
UH(GOPMAIIUIO O BIUSIHUU POMBIIUIEHHOCTH, CEIbCKOTO XO3SHCTBA M TPAHCIIOPTA HA COCTOSIHHE
OKpY>Karolle NPUPOTHON CPEBI.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHHsI 33/1aBaTh BOMPOCHI (B X0/ najora v (Win) AUCKYCCUH) IO CYIIECTBY 00CYK1aeMOi
TeMbI, (HOPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHIMOJIHEHUS IPEATIOKEHHON 3a/1a4H;

YMEHMSI IPEACTABIIATh NOJyYEHHBIE PE3YJIbTaThl I0O3HABATEIILHOMN 1€ATEIBHOCTH B YCTHBIX U
NUCbMEHHBIX TEKCTAX; JAeJaTh IPE3EHTALUIO PE3YIbTAaTOB BBIIIOJHEHUS XUMUYECKOTO dKCIIEpUMEHTA
(;1abopaTopHOro OMbITa, TA00PATOPHOM PabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO
IPOEKTa);

YMEHHMsI y4eOHOT0 COTPYJHHUUECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATENbHON U
MCCJIEIOBATENIBCKOM 1€ATENbHOCTH IPU PEILICHUH BO3HUKAIOLIUX MTPOOJIEM HAa OCHOBE YUETa 00LIUX
MHTEPECOB M COIIaCOBaHMS MO3UIUI (00CyKaeHNs, 0OOMEH MHEHUSMHU, «MO3TOBBIE IUTYPMBI,
KOOpAMHALIMSI COBMECTHBIX IEHCTBUH, ONIPEIETICHNE KPUTEPUEB T10 OLIEHKE Ka4eCTBa BBIITOJHEHHOU
paboTHI U ApyTHE).

PeryasiTuBHble yHUBepcabHbIe y4eOHbIe 1eiicCTBUS:

YMEHHE CAMOCTOSITENBHO ONPEAEIATH LIENIN ACITEIbHOCTH, INIAHUPOBATH, OCYILECTBIISTD,
KOHTPOJIMPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIILHOCTh, BHIOMpATh Hanboee
s pexTUBHBIEC CITOCOOHI peleHns YIeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIISITH HIIH
KOPPEKTUPOBATh NPEJI0KEHHBIN AITOPUTM JI€HCTBHM IPY BBIIIOJIHEHUH 331aHUH C YI4ETOM MOITYyYEHUS
HOBBIX 3HAaHHMH 00 N3yyaeMbIX 00BEKTaxX — BEIIECTBAX U PEaKIHsIX, OLEHUBATh COOTBETCTBHE
MIOJIyYEHHOT'0 pE3yJIbTaTa 3asBJIEHHON L€, YMEHHUE UCII0JIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI,
npeJiaraeMble B YCIIOBUU 3aJaHHM.

MHNPEAMETHBIE PE3YJIbTATHI

B cocraBe npeMeTHBIX pe3yIbTaTOB [0 OCBOSHUIO 003aTEILHOIO COJEP)KaHUsl, YCTaHOBIEHHOTO
JaHHOM (enepanbHO paboueil mporpaMMoi, BEIIEISIOT: OCBOEHHBIE 00YYaIOIMMHKCS HayYHbIe 3HAHUS,
YMEHHMSI U CIIOCOOBI AeMCTBUM, crierududeckue Uil MpeAMETHON 00acTu «XUMHUs», BUJIbI 1€ATETbHOCTH
IO MOJIYYE€HHIO HOBOTO 3HaHUS, €r0 MHTEPIIPETAlluU, TPEoOPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYAITUsX.

K xoHy o0yuenus B 8 kjacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaXkaTh
c(hOpMHUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

® pacKpbIBATh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHI: aTOM, MOJIEKYJla, XAMUYECKHUM 3JIEMEHT,

MIPOCTOE BEUIECTBO, CII0)KHOE BEIIECTBO, CMECH (OJTHOPOAHAS U HEOJHOPOIHAS ), BAIGHTHOCTb,
OTHOCHUTEIIbHAsl aTOMHAsl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBast Il XUMHUUECKOT0 JIEMEHTa B COSMHEHUH, MOJISIPHBIN 00BEM, OKCHI,



KHCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHULIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKas
peakiusi, Kiaccuukays peakiuid: peakiui COSTMHCHUS, PeaKIINH PA3I0KCHHUSI, PEaKIIUU
3aMeIICeHUs, peaKi 0OMeHa, IK30- U YHIOTEPMUUYECKHE PEAKLINH, TEIUIOBON AP PEKT peaKIuH,
AP0 aTOMa, SJIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTallb, paJuyc aTOMa, XMMUYECKasi CBS3b,
MOJIIpHAs ¥ HETOJIIpHAs KOBAJIGHTHAS CBSI3b, MOHHAS CBSA3b, MOH, KATHOH, aHUOH, PAaCTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs KOHIIEHTpAIs) B pacTBOPE;

WJUTIOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U MPUMEHSTh 3TU MOHITUS
[IPH ONMCAHHUH BEUIECTB M UX TPEBPAICHUL;

UCIIOJIb30BaTh XUMHUUYECKYIO CHMBOJIMKY JIJIsl COCTaBJICHUS (DOPMYIT BEIIECTB U YPaBHCHHIA
XUMHYECKUX PEAKIIUM;

ONPEIETATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTENIEHb OKUCTICHUS
9JIEMEHTOB B OMHAPHBIX COEAUHEHUSAX, IPUHAICKHOCTh BEILIECTB K ONPEAEIIEHHOMY KJlaccy
coequHeHUH o popMynam, B XUMHUYECKON CBsI3H (KOBAJICHTHAs U MOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

packpbiBaTh cMmbich [lepuonnueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHUMaHHUE TIEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMUYECKUX IJIEMEHTOB OT MX IMOJIO0KEHHUS
B [lepuoanueckoii cucreMe, 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO y4eHUs, 3aKOHa ABOTaipo;

OTIHMCHIBAThH M XapaKTepU30BaTh TaOIUUHYIO (hopMy [leproandeckoit CHCTEMbI XUMHUYECKIX
9JIEMEHTOB: Pa3INyaTh MOHATHUS «TJIaBHAs MoArpynmna (A-rpynmna)» u «1o0ouHas oArpymmna
(b-rpymnma)», manblie u OOJBIIIHE IEPHOIbI, COOTHOCUTH 0003HAUYEHHU S, KOTOPbIE UMEIOTCS B
tabnuie «llepuoandeckas cucteMa XuMudeckux aemeHToB /. 1. MenneneeBay ¢ 4rCIOBEIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, oluiee
YHCIIO JIEKTPOHOB M pacmpeieNieHre X MO dJIEKTPOHHBIM CIIO0SIM);

KJIacCCU(DHUITUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTAHMYECKUE BEIIECTBA, XUMHUUYECKUE PEAKIIUU
(110 4KCIy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, O TEIIOBOMY b (DEKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA BEIIECTB PA3TMYHBIX KIACCOB,
MOJTBEPIK/1asi OMHMCAaHUE PUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOT'O COCTaBa,
BO3MOXKHOCTH IPOTEKAHMSI XUMUIECCKHIX TTPEBPAIICHUIA B Pa3IMYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JI0JTIO
XUMHYECKOT0 AJIEMEHTA 10 (hopMyJie COeTMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW PEaKIIHH;

MIPUMEHSATH OCHOBHBIC OTIEPAIIUU MBICIUTEIBLHOMN JIEITEIbHOCTH — aHAIM3 U CHHTE3, CPaBHEHUE,
0000111eHIE, CHCTEMATH3AINIO, KITACCH(UKAIINIO, BBISIBJICHUE IPUYNHHO--CJICICTBEHHBIX CBS3EH
— NIl U3YYEHUS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH, €CTeCTBEHHO-HAYUYHbIE METO/IbI
MO3HAHUS — HAOIIIOIEHUE, U3MEPEHUE, MOACIMPOBAHNE, IKCIIEPUMEHT (peabHbBIN U
MBICJICHHBIN);

CJIEIOBATh MMPABUIIAM IOJIb30BAHMSI XUMUYECKON TIOCYI0N 1 TaOOpaTOpPHBIM 000pYyIOBAaHUEM, A
TaK)Ke MpaBuUiiaM OOpaleHHs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHUSAMU IO BBHITIOTHEHHUIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB MO MOJYYCHUIO U COOMPAHMIO ra3000pa3HbIX BELIECTB
(BozopoJia M KUCIOPOa), MPUTOTOBIEHUIO PACTBOPOB C OMPEAEIEHHON MAacCOBOM 10ei
pPacTBOPEHHOTO BEUIECTBA, JIAHUPOBATH M MMPOBOAUTH XUMUIECKHIE SKCIIEPUMEHTHI TI0



PAcIO3HABAHUIO PACTBOPOB IIEJIIOYEH M KUCIIOT C MOMOIIBIO HHANKATOPOB (JTaKMYC,
¢denondranent, METUIOPAHXK U APYTHeE).

K xonmy o0yuenus B 9 kjacce npeaMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
Cc(OPMHPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MTOHATUN: XUMUYECKUN HIEMEHT, aTOM, MOJIEKYJIA,
VOH, KaTHOH, aHUOH, IIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCICHUS, XMMUYECKasl PEaKLIHsl, XUMUYECKasl CBS3b,
TETIOBON 3P PEKT peakunu, MOJIb, MOJSIPHBIA 00BbEM, paCTBOP, IEKTPOJIUTHI, HEIIEKTPOIIHUTHI,
JIEKTPOIUTUYECKAs UCCOLMALUS, PEAKIIMY HOHHOIO 0OMEHa, KaTalu3aTop, XMMUYECKOe
paBHOBecHe, 00paTUMbIE U HEOOPAaTUMBbIE PEAKIMH, OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuu, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIINS,
aM(pOTEPHOCTh, XUMHUYECKAs CBsI3b (KOBAJICHTHAs, NOHHAS, METAIMYECKAs ), KPHCTAITMUECKAs
peIETKa, KOPPO3Us METAJUIOB, CIUIABbI, CKOPOCTh XMMUYECKON PEaKIIUH, IPEAEIBHO
nonyctumast koHuenTpauus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX IIOHATUN U IIPUMEHATD 3TH MOHSITHS
IIPY OIIMCAHMH BELIECTB U UX IPEBPAILECHUN;

UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JJIsl COCTaBJIEHUs (POPMYJI BEIIECTB U ypaBHEHUN
XUMHUYECKHUX PEAKIIU;

OIPEEIIATh BAJICHTHOCTb U CTENIEHb OKUCIEHUS XUMUYECKUX YIEMEHTOB B COEMHEHMSIX
Pa3IM4HOIO COCTaBa, IPUHAIEKHOCTh BEUIECTB K OIPEAEICHHOMY KJIACCy COCAMHEHHH 110
dbopMynaM, BUJ XUMUYECKON CBSA3H (KOBaJEHTHAs, MOHHAs, METAJJINYECKAasi) B HEOPIraHUYECKUX
COEIMHEHUSX, 3aps]] HOHA 110 XUMUYECKOHN popMmyIie, XapakTep Cpe/ibl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHUM, TUIl KPUCTAIIIMYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

e  packpsiBaTh cMbIch [lepuoanueckoro 3akona /. . MeHnneneeBa u JEMOHCTPUPOBATH €TI0 IOHUMAaHUE:
OIUCBIBATh M XapaKTepu3oBaTh TabauuHyto hopmy [leproandyeckoit cucTeMbl XUMHUYECKUX IEMEHTOB:
pa3nuyaTh NOHATHS «TJlaBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpymnmna)», Mansie 1
00JIbI1IME IEPUOABI, COOTHOCUTH 0003HAUEHUs!, KOTOPhIE UMEIOTCSI B IEPUOINYECKON TabIuIlE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB U 3aps[ si/ipa, o0lIee YnuciIo 3JIEKTPOHOB
U pacnpezieseHue UX 10 3JIEKTPOHHBIM CJI0AM), 0OBSACHATH 00IIHMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
AJIEMEHTOB M UX COEAMHEHUH B MpeJienax MaJlbIX IEPUOJOB U INIaBHBIX MOJATPYII ¢ YUETOM CTPOEHUS UX

aTOMOB;

. KJIaCCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE peakluu (110
YHCIIy U COCTaBYy YYaCTBYIOIIMX B PEAKIIMH BEILLECTB, 110 TEINIOBOMY 3(PEKTY, 0 U3MEHEHHIO CTETIEeHEeH
OKHCIICHUSI XMMUYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE U CICTM(PUICCKNE XUMUIECKHNE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPK/1ast OMMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPABHEHUS DJIEKTPOIUTUUECKOMN TUCCOLMALIUM KUCIIOT, IeJI0YeH U coneil, MOoJHbIe
Y COKpalI€HHBIC YPaBHEHUS PEaKInii HOHHOTO 0OMEHa, YpaBHEHUS PEaKIIUi,
MOJTBEPXKIAIOLIUX CYIIECTBOBAaHNE T€HETHUECKOM CBS3M MEXIY BEIIECTBAMH Pa3IMUHbIX
KJIACCOB;

pacKpbIBaTh CYLTHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUii TOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXXHOCTH POTEKAHUS
XUMUYECKUX MPEBPAILICHUI B PA3IMYHBIX YCIOBUSIX;



BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEHIECTB, MAaCCOBYIO JIOJIO
XMMHUYECKOI'0 3JIEMEHTA 10 (OpMYJIie COEUHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU pEaKlvH;

co0uIr01aTh MpaBuJiIa MOJIb30BAaHUS XUMHUECKON OCY10M U 1aOOpaTOPHBIM 000PYAOBAaHUEM, a
TaKXe MpaBujia 0OpalieH s ¢ BEIIECTBAMU B COOTBETCTBUH ¢ MHCTPYKLIUSMH 10 BHITOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB MO MOJYYCHUIO U COOMPAHMIO ra3000pa3HbIX BEUIECTB
(aMMmaka M yrieKucIIoro rasa);

IPOBOAMTD PEAKLIMY, TOATBEPHKAAIOIINE KAYECTBEHHBIN COCTAB PA3IMUHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM ITyTEM XJIOPUJI-, OpOMUI-, HOJU -, KapOoHAT-, pocdat-, CUIUKAT-,
cyibdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U MOHBI U3yYEHHBIX METAJJIOB,
IPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB;

IIPUMEHATH OCHOBHBIE OIIEPALIUY MBICIUTEIIBHOMN IEATENbHOCTH — aHAIU3 U CUHTE3, CPABHEHHUE,
00001IeHNEe, CHCTEMATH3AIHIO, BBISIBIICHUE TPHYNHHO-CIICICTBEHHBIX CBA3CH — ISl N3yUCHHUS
CBOICTB BEILIECTB U XUMUYECKUX PEAKLUH, €CTECTBEHHO-HAYYHbIE METOAbI IIO3HAHMS —
HaOJr01IeHNe, H3MEPEHUE, MOJIETTUPOBAHUE, IKCIEPUMEHT (peaJIbHbIN U MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1.IlepBoHayaibHble XUMHYECKHE MIOHATHS
Xumust — BaxkHas 00J1acThb

11 €CTECTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOM IEeSATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemrecTBa 1 XUMU4ECKHE 15 1 bubnunoreka LIOK

' peaKIuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2.BakHeiimme npeacTaBUTe I HEOPraHHYECKUX BeleCTB
51 Boznyx. Kucnopon. [lonsitue 6 bubmunoreka IIOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' U COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHHUSAX https://m.eds00.ru/7f41837c
24 OcHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgen 3.Ilepuoanueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK

31 XHUMHYECKUX djeMeHToB /I, 1. ! https://m.edso0.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XUMHUYEeCKas CBS3b.
3.2 OKUCIUTEIIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKLIMH
bubnunorexa LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgen 1.BemecTBO U XUMHYECKHE PeaKIIUU
11 [ToBTOpenue u yriy0OiaeHne 3HaHUH OCHOBHBIX 5 1 Bbu6mmotreka [JOK
' paszeinoB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakTepUCTHKA XUMUISCKUX
24 aneMeHToB |V A-Tpynmel. Yriaepon u KpeMHHA 8 1 2 Bubmmorexa [IOK
' PYTHIEL. POAH XP https://m.edsoo.ru/7f41a636
U UX COCTUHEHUS
Hroro 1o pasneny 25



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

Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

bub6nmoreka [IOK
A I 4
3 Obume cBolCTBA METAILIOR https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B i 1
3 aXHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Paznen 4.Xumus 1 oKpy:Kamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubmorexa LIOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMms 3 bubmorexa HOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Ne Tema vpoka Koamiectso 9acon HMara DJIeKTPOHHDBIE HU(POBBIE
n/ P Beero  Kowrpo  TMpaktn  yzyyey o0pa3oBaTelbHbIe PeCypPChI
JbHBbIE qecKue
n padoThI padoThI ns
1 IIpenmer xumuun. Ponp xuMuu B xKU3HU YenoBeka. Tena u 1 509 bubmuoreka [JOK
BELIECTBA ' https://m.edsoo.ru/ff0d210c
bu6mmorexa [IOK
2 ITo € 0 MeToJaX Mo3Ha 1 5.09
FUTTHE © METOMAX HOSHAHIDL B XHMIH https://m.edsoo.ru/ff0d227e
3 [TpakTudeckas padora Ne 1 «[IpaBmiia paboTsl B J1abopaTopuu 1 9.09 bubnnoreka [JOK
U IpUEMBI 00pallieHUs ¢ Ta00paTOPHBIM 000PYIOBAHUEM ' https://m.edsoo.ru/ff0d23dc
bubmuorexa [JOK
4 YucTteie BemecTBa 1 cMecH. CriocoObl pasjene cMecei 1 12.09
HCTPIC BEECTa it eMect. T1 BT PASAICIICHIA cMeceH https://m.edsoo.ru/ff0d26ca
5 [MpakTudeckas padora Ne 2 «Pasnenenue cmeceit (Ha mpumepe 1 16.00 bubnnoreka [JOK
OYHCTKH MOBAPEHHON COJIN )» ' https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 ATOMEI 1 MOJIEKYJIbI 1 19.09
Y https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHYECKUE DJIEMEHTBI. 3HAKU (CUMBOJIBI) XUMUYECKUX 1 23.09 bubmuorexa [JOK
DIIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 IIpocTthic U ca0KHBIC BEIIECTBA 1 26.09
P Hl https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK
9 ATOMHO-MOIIEKYJIIPHOE yUCHUE 1 30.09
YIBPHO® ¥4 https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEMIECTB. XUMHUYecKas popmyIa. 1 3.10 bubmuorexa [JOK
BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB ' https://m.edsoo.ru/ff0d2eae
11 OtHocutenbHast aroMHast Macca. OTHOCUTENbHAS 1 210 bubnnorexa [JOK

MOJICKYJIApHasg Macca

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

bubmuorexa [JOK

12 MaccoBast 1011 XUMHYECKOTr0 DJIEMEHTA B COEIUHEHNU 10.10 https://m.edso0.ru/f0d350¢
13 KonuuectBo BemectBa. Mosib. Mouisipast Macca 14.10 ngs?;;?:;(szgroulllffo 45230
14 ®Pu3nyecKue 1 XUMUUECKHUE SBICHUSA. XUMHAYECKAs peaKus 17.10 ngs?;;?:;(szgroulllffo d437fa
15 [Ipu3Hakuy u yciioBus NPOTEKAHUS XUMUYECKUX PEAKLIUN 21.10 ngg;ﬁ?}fg;grou}:f 0d3al6
bubnnorexa [JOK
16 | 3akoH coxpaHEHHUS MaCChI BEMIECTB. XUMUYECKHAE YPAaBHEHUS 24.10 httos://m.e dsogru /0338
17 Brprunciienust KoJiMm4ecTBa, MacChl BEIIECTBA 10 YPAaBHEHUSIM 211 bubnnoreka [JOK
XAMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d5708
18 Knaccudukanuss XaMUYeCKUX peakiuii (COeTMHECHHMS, 1111 bubnmnoreka [JOK
pasoKeHMs, 3aMelIeHUs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHblil-3HUUKIONEAUCT. O0001IEHNE U 1411 bubnnorexa [JOK
crucTeMaTu3alus 3HaHU1 https://m.edsoo.ru/ff0d40c4
20 KonTposbnas padora Nel no teme «BemiecTtBa 1 XUMHUYECKHE 1811 bubnuoreka [IOK
pEaAKIHM https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech ra3zos. Cocras Bo3ayxa. Kucinopox — 21.11 bubnunorexa [JOK
3JIEMEHT U IpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
99 ®dusnyeckue 1 XUMUUECKHE CBOMCTBA KUCTOpoa (peakinu 25 11 bubnuotexa [JOK
okucieHus, ropenue). [lonstue 06 okcugax https://m.edsoo.ru/ff0d4614
93 Cnioco0bI MoTydeHus: KUCIOpo/ia B 1abopaTopuu u »8.11 bubnmoreka [JOK
MPOMBINUIEHHOCTH. [IprMeHenne kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ hekT XUMUUECKOH peakiuu, MOHATHE O
24  TEpMOXMMHYECKOM YpaBHEHMH, 3K30- U SHAOTEPMHUUECKUX 2.12 bubmorexa [JOK
https://m.edso0.ru/ff0d4790
peakumsx
25  TomnmBo (He(Th, yroib U MeTaH). 3arpsi3HEHHE BO3/1yXa, 5.12 bub6nuorexa [IOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

CIIOCOOBI €r0 MPEeA0TBpAlIECHUS

https://m.edsoo.ru/ff0d4c4a

26 [Tpaktrueckas padora Ne 3 o treme «llomydenue u cobupanue 9.12 bubnnoreka [HOK
KHUCJIOpOJa, U3YYEHHUE €r0 CBOKCTBY ' https://m.edsoo.ru/ff0d4ae2
Bonopoa — sneMeHT u nipocroe BemectBo. Haxoxnenue B bubnmoreka [JOK

27 12.12
npuponae https://m.edsoo.ru/ff0d4ddo
Pu3nyecKue 1 XMMHUYECKUE CBOMCTBA Boopoaa. [Ipumenenune bubnmoreka [JOK

28 16.12
BOZIOpOAA https://m.edsoo.ru/ff0d4ddo

bubmuoreka [JOK

29 o € 0 KUCIJIOTax U CO 19.12

FITHHE © TCHEOTAR T 0MBIE https://m.eds00.ru/ff0d50d2
bu6mmoreka [IOK

30 C 0 0 23.12

110COOBI OJTyYEHUs BOIOPOAA B Jaboparopuu https://m.edsoo.ru/f0d4ddo
31 [IpakTuueckas padora Ne 4 o teme «Ilomydenue u cobupanue 26.12 bubnuoreka [IOK
BOJIOPO/1a, U3YYEHHUE ETO CBOMCTB ' https://m.edsoo.ru/ff0d4f42
bubmuorexa [JOK
2 M i ¢ . A 9.01
3 OJISIpHBIN 00BEM razoB. 3akoH ABOraapo httos://m.edsoo.ru/ffod542e
33 Brruucienus o0b€Ma, KOJIHYECTBA BEIESCTBA ra3a 1o ero 13.01 bu6mmoreka [JOK
M3BECTHOMY KOJIMUYECTBY BEILIECTBA WK 00BEMY ' https://m.edsoo.ru/ff0d55a0
34 Boruucnenus 00bEMOB ra3oB 110 ypaBHEHHIO pEakIMH Ha 16.01 bubnnorexka [JOK
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHUI ra30B ' https://m.edsoo.ru/ff0d5708
bu6mmoreka [IOK

35 () I 20.01

W3UYECKHUE U XUMUYECKUE CBOKCTBA BOJIBI https://m.edsoo.ru/ffod587a
bu6mmoreka [IOK

36 i. [T 23.01

CocraB ocHoBaHui. [ToHsTHE 00 MHAUKATOpax httos://m.edsoo.ru/ffod59e2
37 Bona xak pactBopurens. HacblllieHHbIE 1 HEHACBILLIEHHBIE 701 bubnnoreka [JOK
pacTBOpbI. MaccoBas 70151 BELECTBA B pacTBOPE ' https://m.edso0.ru/ff0d5b40
[TpakTrueckas padota Ne 5 mo reme «lIpurorosnenue
. . . . bubnmuotexa [JOK
38 PacTBOPOB C ONPENECIEHHON MAaCCOBOU 1OJIEU PAaCTBOPEHHOI'O 30.01

BC€IICCTBa»

https://m.edsoo.ru/ff0d5eba
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KonTtponsnas padora Ne2 mo reme «Kucnopoa. Bomopon.

bubmuoreka [JOK

39 3.02
Bona» https://m.edsoo.ru/ff0d6342
bubmuoreka [JOK
40 Oxcupl: cocTaB, KiacCu(hHKaIUsg, HOMCHKIIATYpa 6.02
8 (uca P https://m.edsoo.ru/ff0d664e
41 [TonyuyeHne u XMMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 10.02 bubnuoreka [IOK
aM(OTEPHBIX OKCUJIOB ' https://m.edso0.ru/ff0d664e
bu6mmoreka [IOK
42 OcHOBaHUS: COCTaB, KIacCH(HUKAIUI, HOMEHKJIATYpa 13.02
(ucar P https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
43 Ilonyuenune m XUMHUYECKHE CBONCTBA OCHOBAaHUM 17.02
ya https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
44 Kucnotel: cocras, kiaccudukanus, HOMEHKIATypa 20.02
Purcan P https://m.edsoo.ru/ffOdfee2
bu6mmorexa [IOK
45 [Tonyyenne U XUMHUYECKHE CBOMCTBA KUCIOT 24.02
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIATypa, CIIOCOOBI MOTyYeHHUS, 27,02 bubnuorexa [JOK
XMMHYECKHE CBOMCTBA ' https://m.edsoo0.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenne skcnepuMeHTaIbHbBIX
47 3a1a4 1mo TeMe «OCHOBHBIE KJIACCHI HEOPraHMUECKUX 2.03 Bubmorexa ITOK
. P ' https://m.edsoo.ru/00ad9b7c
COCIMHEHMID»
48 ['eneTnyeckast CBA3b MEXKIYy KJIACCAMH HEOPTaHUYECKUX 5 03 bu6mmoreka [JOK
COEIMHEHUIT ' https://m.eds00.ru/00ad9a50
bu6mmoreka [JOK
49 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAaHUH 9.03
H . https://m.edso0.ru/00ad9ch?2
50 KonTtponbHas padora Ne3 no reme "OCHOBHBIE KIIacChl 1203 bubnnoreka [JOK
HEOPraHUYECKUX COeAMHEHUI" ' https://m.edsoo.ru/00ad9ela
51 [TepBble NOMBITKY KJIACCU(PUKAUU XUMUYECKUX FIIEMEHTOB. 16.03 bubnnoreka [JOK
[ToHsiTHE O rpyNIax CXOIHBIX AIEMEHTOB ' https://m.edsoo.ru/00ad9ffa
52 [Tepuoaunueckuii 3akoH u Ilepuoanueckas cucrema 19.03 bubnnorexa [JOK
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xumMuueckux anemenToB J[. . Meneneera

https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
53 1I 2.04
CPHOARL TPYITILL, TOMPYIHET https://m.edsoo.ru/00ada52c
bubmuoreka [JOK
54 C .C U 6.04
TpoeHue atoMoB. CocTaB aTOMHBIX siziep. M30Tombl httos://m.edsoo.ru/00ada3a?
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK aTOMOB JIEMEHTOB bubmumorexa [IOK
55 5 9.04
Ilepuonnueckon cucremsl [. 1. Menaeneena https://m.edsoo.ru/00ada6bc
56 XapaKkTeprucTUKa XUMHYECKOTO 3JIEMEHTA 10 €T0 TOJIOKEHHUIO 13.04 bubmuorexa [JOK
B [lepnonnueckont cucreme 1. 1. Menneneesa ' https://m.edsoo.ru/00ada824
3unauenue [lepuonnyeckoro 3aKoHa Jisl pa3BUTUS HAYKU U
57 npaktuku. J[. 1. MenaeneeB — y4€HBIH, ITe1aror 1 16.04 bubmorexa HOK
P RO s Y4 > 1A ' https://m.edsoo.ru/00ada96e
rpaKJIaHUH
bu6mmoreka [IOK
58 20.04
DIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 41 23.04
OHHAT XHMITICCKAT CBASD https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
60 K 27.04
OBaJICHTHAs MOJSPHAsS XMMHUECKas CBA3b httos://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 K 30.04
OBAJICHTHAS HETOJISIPHAS XUMHUYSCKAs CBS3h httos://m.edsoo.ru/00adaab
bu6mmoreka [JOK
62 C 4.05
TCTICHb OKHCIICHIT https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
63 OKHCITUTEITEHO-BOCCTAHOBHTE e pea 7.05
KHCTHTENEHOBOCCTAHOBHTEIBHMIE PEaKIin https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
64 (0] 11.05
KHCIITEII 1 BOCCTAHOBHTCIH https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 no teme «CTpoeHue aroma. 14.05 bubnnorexa [JOK

XuUMH4YecKas CBA3bY

https://m.edsoo.ru/00adb486
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66 PesepBHbIil ypok. O00011ICHIE ¥ CHCTeMaTH3allus 3HAHUT
67 PesepBHbIil ypok. O000IICHIE ¥ CHCTeMaTH3allus 3HAHUH
68 PesepBHeIit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

18.05

21.05

25.05

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

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

Koaun4yecTBO 4acoB

Ne Tema ypoka Aara DJ1eKTpOHHBIE HU(POBBIE
n/ Beero Jlf:::io g(l;aeme H3yHen o0pa3oBaTe/IbHbIE pecypchl
n padoThI padoThI ns
1 [lepuoanueckuii 3aKOH. [Tepuoauueckast cucrema 1 509 bubmumoreka [IOK
XxuMuueckux 3semeHToB [[. . MeneneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTM B H3MEHEHUU CBOHCTB XHUMHYECKHX 1 5.09 bubnunoreka HOK
AJIEMEHTOB MEPBBIX TPEX MEPUOOB https://m.edsoo.ru/00adb6b6
bubmuoreka [JOK
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB 1 9.09 httos://m.edsoo.ru/00adb7e2
. " bubmuorexa [JOK
4 Buabl XuMuyecKoil CBA3U U TUIBI KPUCTATUTMYECKUX PEIIETOK 1 12.09 https://m.edso0.ru/00adbach
5 KonTponbnas padora Nel no teme «IloBropenue u 1 1 16.09
yriay0ieHne 3HaHUM OCHOBHBIX Pa3/esioB Kypca 8 Kiacca
6 Knaccudukanus XuMHYECKUX peakluil o pa3InyHbIM 1 19.09 bubnuorexa [JOK
[IPU3HAKaM https://m.edsoo.ru/00adbch0
7 [Tonsatue o ckopocTu XUMUUECKO# peakiuu. [lorstue o 1 23.09 bubnmnorexa [JOK
TOMOTE€HHBIX M T€TEPOrE€HHBIX PEAKIIUAX https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XMMHUUECKOM paBHOBeCUH. DAKTOPBI, BIUSIONINE
8 Ha CKOPOCTh XUMHUUYECKOU PEAKLIMU U ITOJI0KEHUE 1 26.09 bubmmorexa [JOK
https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI
bu6mmoreka [JOK
9 OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINH 1 30.09 https://m.edsoo.ru/00adcade
10 Teopus anekTponuTUUECKOr qucconuanuu. CUIbHBIE U 1 3.10 bubnmoreka [JOK
cJ1a0bIe AIEKTPOITUTHI https://m.edsoo.ru/00adcd68
. bubnuotexa [JOK
1 Horbte ypaHeris peakiuit 1 710 https://m.edsoo.ru/00add448
12 XUMHYECKHE CBOMCTBA KUCIIOT U OCHOBAHUM B CBETE 1 10.10 bu6mmoreka [JOK
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NPECTaBICHUN 00 IEKTPOTUTHUECKON AUCCOLUAIIH

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

13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUNA 00 14.10 bubnnoreka [HOK
ANEKTPOJIUTAYECKON AUCCOLUALINHI https://m.edsoo.ru/00add8b2
14 [TonsiTe 0 TUIpOIU3E COCH 17.10 ngg;?f:g;grou}éoaddgm
15 O060011IeHrne U cucTeMaTu3alus 3HAaHUN 21.10 ngs?;;?:;(szgrou}é%dddﬂ
16 [TpakTrueckas padora Ne 1. «Pemienne skcriepuMeHTaTbHBIX 24.10 bubnnoreka [JOK
3371249y https://m.edsoo.ru/00addbfa
17 KonTposbHas padora Ne2 no teme «J1eKTPOJIMTHYECKAS 711 :I;tytlgg;;r(::cl;szggfg%dde
aucconuanys. XuMu4yecKkHe peakium B pacTBopax» 0
18 OO011as XapakTepUCTHKA raJlor€HOB. XMMHUECKHE CBOMCTBA 1111 bubnnorexa [HOK
Ha [pUMeEpeE XJiopa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. CossiHas KHCIIOTa, XMMUYECKHE CBOMCTBRA, 1411 bubnnoreka [JOK
MOJIy4eHHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [Tpaktuyeckas pabora Ne 2 o teme «Ilonyuenue consiHoM 18.11 bubnnorexka [HOK
KHCJIOTBI, U3y4EHUE €€ CBONCTB) https://m.edsoo.ru/00ade348
21 Brruncnenus no ypaBHEHHUSIM XUMHUYECKUX PEAKIMM, €CIIU 9111 bubnnorexka [JOK
OJINH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bubnunorexa [JOK
22 OO6mas xapakrepuctika 31eMeHToB VIA-rpymmbt 25.11 https://m.edsoil.ru/OOadeMa
93 AnnorponHbie Moaudukanuu cepbl. Haxoxxaenue cepsl u eé »8.11 bubnmoreka [JOK
COEMHEHUH B MpUpoAe. XUMHUUYECKHUE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a
24 CepoBoaopoi, cTpoeHHe, (PU3NUECKUE U XUMUYECKUE 512 bubnmnoreka [JOK
CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxkcuapl cepol. CepHas KHCIIOTa, GU3HIECKUE M XUMHUECKUE 5 1o bubnmuotexa [JOK

CBOﬁCTBa, IMPUMCHCHHUC

https://m.edsoo.ru/00adea28
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XUMUYECKHUE pCaKknuy, JCKallue B OCHOBC IPOMBIIIIJICHHOT' O

bubmuoreka [JOK
26 croco0a MoJTy4eHHUsI CEPHOM KUCIOThI. XUMUYECKOE 9.12
v P . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl COCTMHCHUSIMU CEPbI
bubmuoreka [JOK
27 Brrunciienne MaccoBoil 101 BBIXOAA IPOAYKTA PEAKLIMU 12.12
A A8 TIPOAyIcTa peatt https://m.edsoo.ru/00adec8a
OO01as xapakTepucTHKa 37eMEHTOB VA-Tpynnsl. A30T,
28 acrpocTpaHeHHe B IpUpoAe, GPU3NIECKUE U XUMHUECKUE 16.12 bubmorexa OK
P up P pUpoAe, ' https://m.edsoo.ru/00adeea6
CBOMCTBa
29 AMMHaK, ero Gu3n4IecKrue 1 XHMUYECKHE CBOWCTBA, 1912 bubnuoreka [IOK
HOJTy4EeHHE ¥ IPUMEHCHHUE ' https://m.edsoo.ru/00adf004
30 [TpakTuueckas pabota Ne 3 mo reme «llonydyenne aMmuaka, 93.12 bubnmnoreka [JOK
U3YYEHHUE €r0 CBOWCTB)» ' https://m.edsoo.ru/00adf180
" bubnuorexa [JOK
31 A3zoTHas KHucioTa, e€ pu3ndeckrue 1 XUMUUECKHE CBOMCTBA 26.12
¢ https://m.edso00.ru/00adf306
Hcrnonb30BaHME HUTPATOB M COJICH aMMOHHUS B KQ4eCTBE
32 MHUHEPaIbHBIX yI0OpEeHHH. XMMUYECKOE 3arpsI3HCHUE 9.01 bubmorexa HOK
p > yAoop ) p ' https://m.edsoo.ru/00adf518
OKpYKarollen Cpeibl COeMHEHUSIMHU a30Ta
33 ®docdop. Oxcua pochopa (V) u pochopnas kuciora, 13.01 bubnuoteka [JOK
bu3nYecKue U XMMHUYECKUE CBOMCTBA, MOJTyUYCHHE ' https://m.edsoo.ru/00adf68a
34 HcnonwszoBanue GpochaToB B KaueCTBE MUHEPATBHBIX 16.01 bubnunorexa [JOK
ynoopeHuil. 3arps3HeHHre NPUPOIHOI cpeabl pocharamu ' https://m.edsoo.ru/00adfc20
35 VYraepon, pacnpocTpaHeHue B IpUpoJe, huzndeckue u 20.01 bubnnorexka [JOK
XUMHUYECKHE CBOVMCTBA ' https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaeposaa, ux pu3ndeckne 1 XUMUYECKUE CBONCTBA.
36 DKOIOrMYeCKUEe MPo0IEMBI, CBA3aHHBIE C OKCHUIOM yIiepoaa 23.01 BrbmuoTexa IOK
P ’ yruep ' https://m.edsoo.ru/00adfebe
(V)
N b K
37 YroapHas KUCIIOTa B €€ COJTN 27.01 nommorexa O

https://m.edsoo.ru/00ae006¢c
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38 [IpakTudeckas padora Ne 4 mo Teme "lIlomyuenue 30.01 bubnmoreka [JOK
yriekucioro raza. KauecrBeHHast peakiys Ha kKapOoHaT-HOH" ' https://m.edsoo.ru/00ae027e
39 [lepBoHauanbHBIE TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK 3.02 bubnuoreka [IOK
0 COCIMHEHHUSIX YIJIepoJa ' https://m.edsoo.ru/00ae054e
bu6mmoreka [IOK
40 Kpemnuii u ero coequHeHUS 6.02
P A https://m.edsoo.ru/00ae080a
41 [TpakTrueckas padota Ne 5. Pemenne skciepuMeHTAIbHBIX 10.02 bubnnoreka [HOK
3a7a4 1o TeMe «BaxkHene HeMeTaIbl ¥ UX COEIUHECHU ’ https://m.edsoo.ru/00ae0bf2
42 KonTponbnas pabota Ne3 no teme «Baxkneiime HeMeTasIbl 13.02 bubnuorexa [JOK
U UX COCIUHEHUI» ' https://m.edsoo.ru/00ae0el18
OO0m1as XxapakTepuCcTUKa XUMHUYECKUX 2JIEMEHTOB —
bu6mmoreka [IOK
43 MeTauI0B. MeTaminuecKkas CBsi3b U METAJlInUeCcKast 17.02
.. o https://m.edsoo.ru/00ae103e
KpucTaumueckas pemeérka. dusndeckrue CBONCTBA METAIIIOB
44 XUMHUYECKUE CBOMCTBA METAJIOB. DJICKTPOXUMUYECKUHN PSiJT 20.02 bubmuorexa [JOK
HANPSOKEHUH METAILIOB ' https://m.edso0.ru/00ae1156
O6mue crioco6b! moayyeHus: MeTauioB. CIiaBbl.
45 Brrunciaenus mo ypaBHEHMSIM XUMHYECKHUX pEaKIIMi, eCIu 24.02 bubmmorexa [TOK
P pearti, ' https://m.eds00.ru/00ae1156
OJIMH U3 PEAreHTOB COAECPKUT IPUMECH
bu6mmoreka [IOK
46 [ToHsATHE O KOPPO3UU METAIOB 27.02
PP https://m.edso00.ru/00ae1278
bu6mmoreka [JOK
47 €JI0YHBIC METaJIJIbI 2.03
i https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK
48 OKcuabl ¥ THAPOKCUILI HATPHUS U KaIus 5.03
A AP A P https://m.edso0.ru/00ae14b2
bubmuorexa [JOK
49 €IIOYHO3EMETLHBIC METAIIIBI — KaIbIIUH 1 MarHui 9.03
HI t https://m.edso0.ru/00ae15e8
. bu6mmoreka [JOK
50 Baxneinmmme coemMHEHNS KaJIbITH 12.03 s

https://m.edsoo.ru/00ael5e8
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51 O0001Ienne U cucTeEMaTH3alNs 3HAHAHN 16.03
N bu6mmoreka [IOK
52 JKécTkocTh BOBI M CIIOCOOBI €€ YCTpaHEHUS 19.03
A yerp https://m.eds00.ru/00ae1886
53 [IpakTuueckas padora Ne 6 mo teme "JKEcTKOCTh BOABI U 504 bubnuoreka [IOK
METO/IbI €€ ycTpaHeHus" ' https://m.edsoo.ru/00aelae8
bu6mmoreka [IOK
54 AmroMuHui 6.04
https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
55 AwmMdoTepHbIE CBOICTBA OKCUIA ¥ THAPOKCUIA 9.04
Gorep A AP A https://m.edsoo.ru/00aelc64
56 Keneso 13.04 bubmorexa [TOK
https://m.edso00.ru/00ae1d86
bu6mmorexa [IOK
57 Okcupl, THAPOKCUALI 1 cou xkene3a (1) u xenesa (111 16.04
g AP s (I (1) https://m.edsoo.ru/00ae35e6
58 O0001Ienne U cucTeEMaTH3alNs 3HAHAN 20.04
59 [TpakTuueckas pabota Ne 7. Perienue skcriepuMeHTaIbHBIX 53.04 bubnmnoreka [JOK
3a71a4 10 TeMe «BakHeilmue MeTaIbl ¥ UX COEIUHEHUS ' https://m.edsoo.ru/00ae3de8
Boruncnenus o ypaBHeHUSIM XUMHUECKUX PEAKIUN, €Cln
60 OJIMH U3 PEATE€HTOB JaH B U30BITKE N COAEPIKUT IPUMECH 27.04 BrbmmoTexa HOK
P . p p ' ' https://m.eds00.ru/00ae1750
Boruncnenus MaccoBoi 10J1M BbIXOJIa MMPOIYKTa peakluu
61 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 30.04
62 KonTponbhas padota Ne4 o teme «BaxHeine MeTamibl 1 4.05
UX COECIMHEHUS '
63 BemecrBa 1 MaTepuaisl B IOBCEHEBHON KU3HU YEIOBEKA 7.05 Eubmorexa I[OK
p ' https://m.edsoo.ru/00ae3f50
bubmuorexa [JOK
64 XHUMHYECKOE 3arpA3HEHUE OK aroIeil cpeanl 11.05
p pyRarom pe https://m.edsoo.ru/00ae4270
b
65 Ponb xumMun B perieHnn 3K0JI0rHuecKux npoodaem 14.05 nommorexa [JOK

https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PesepBHbIil ypok. O00011ICHIE ¥ CHCTeMaTH3allus 3HAHUT
67 PesepBHbIil ypok. O000IICHIE ¥ CHCTeMaTH3allus 3HAHUH
68 PesepBHeIit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

18.05

21.05

25.05

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

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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