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MHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XHMMUHM Ha YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBAHMM K pe3yJbTaraM OCBOEHUS OCHOBHOM
0o0pa3oBaTeNbHOIN MPOTpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusl, PEACTaBICHHBIX
B OI'OC OO0, a Takxke Ha OCHOBE (QeaepanbHOM padodeil mnporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEMIINU MPENOoIaBaHus yueOHOTO npeaMeTa « XuMUsH»
B 00pazoBaTenbHbIX opranu3aiusx Poccuiickoit deneparum.

[Iporpamma mo XuMuU Aa€T TPEJCTaBICHHE O LENIX, OO0Iel crpareruu
oOydeHHs, BOCHHUTAHHUA U Pa3BUTHS OOYYAIOIIMXCA CpPEICTBAMH Y4eOHOTO
npeaMera, YCTaHaBIIMBAET 00s13aTeNIbHOE MIPEAMETHOE COJIEpKaHUE,
MIPEyCMAaTPUBAET PACIPENEICHUE €ro IO KIaccaM M CTPYKTYPHPOBAHME I10
pazzmenam M Te€MaM NpOrpaMMbl O XHMHUH, ONPENENSET KOJWYECTBEHHBIE U
Kau€CTBEHHBIE XapaKTepUCTUKH COEpKAHMUS, PEKOMEHY EMYIO
MOCJIEI0OBATEbHOCTh HM3YYEHHS XUMUUM C Y4YETOM  MEKIPEIMETHBIX U
BHYTPUINPEIMETHBIX  CBSI3€H, JIOTUKM Y4yeOHOro Ipoliecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAesieT BO3MOXKHOCTH IpeaMera s
peanuzainuu TpeOOBaHUN K pe3yJibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTesbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIEro o0pa3oBaHMsl, a Takke TpeOOBaHUM K
pe3yapTaTtaM 00y4YeHUs XMMHUU Ha YPOBHE LI€JIeH M3yUYeHUs MpeaMeTa U OCHOBHBIX
BUJOB Yue€OHO-TIO3HABATEIbHON JAEATEIbHOCTH OO0YYarollerocss Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMUs.

3HaHUE XUMHUHU CIYXUT OCHOBOW JUisi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4arolerocs, €ro NpejacTaBlIeHU O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (POpMHUpPYEMbIE XUMHEW NPEJCTABICHUS O B3aMMONPEBPALICHUIX
SHEPTUU U 00 HBOJIIOLMH BEIIECTB B MPHUPOAE, O MyTAX PEIHICHUs TI00alTbHbBIX
npoOJieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPTrEeTUUECKOM,
MUIIEBOYN U KOJIOTHYECKON 0€30MacHOCTH, MPOOIEeM 3IpaBOOXPAHECHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEH U1 CaMOpPa3BUTHS |
dbopMHUpOBaHUS KyJIbTYPHI IMYHOCTH, €€ 00IIeH 1 (PyHKITMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJl B ()OPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIHOCOOHOCTEM
oOy4Jaromuxcsi, HABBIKOB HX CAMOCTOSITENIbHOM  y4eOHOW JeSATeIhbHOCTH,
AKCIIEPUMEHTAIBHBIX W HCCIEI0BAaTEIbCKUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCETHEBHOM JKHU3HHU, TaK U B IPO(PECCUOHATBHON ACSITEIbHOCTH;

3HAKOMHUT CO CHEUU(UKON HAy4YHOrO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOJIbI U YETIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (GPOPMHPOBAHNHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYaroIIUXCSl;



crocoOCcTByeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4HbIM 3HAHUSAM, K TIPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIaJl B 3KOJOTUYECKOE
o0pa3zoBaHue 00yUYaIOIIUXCA.

JlanHble HampaBiieHHss B OOy4YEHUMM XHMHHM OOECHEYMBAIOTCSA CIEHU(PUKON
collep>KaHHsA ~ y4eOHOro  MpeaMeTa, KOTOpBIM  SIBISETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPAXKEHUEM 0a30BOI HAYKM XMMUU Ha ONPENIETIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMHUCSA CHUCTEMbl NMEPBOHAYAIbHBIX MOHSATUN XUMHUU, OCHOB
HEOPraHW4YeCKOM XUMHUM U HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX ITOHSATHN
OPraHu4eCKON XUMUH.

CrpykTypa conepxaHusi NporpaMMbl [0 XUMUU CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTO noaxoaa K e€ uzydeHuro. CoaepikaHue CKIIaIbIBAETCS U3 CUCTEMBI
IOHATUN O XUMUYECKOM DIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUNA O XMMHYECKOU
peakuuu. O0e 3T CUCTEMBl CTPYKTYPHO OPraHM30BaHbl 1O MPHUHLMITY
IIOCJIEIOBATEILHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETHUYECKUX MPEICTaBICHUI
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3akonHa J[. M. MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHSI O CTPOCHUH aTOMa U XUMHUYECKOU CBS3U;

— TPEACTaBICHUNH 00 JJIEKTPOJIUTUYECKOM JUCCOLMAIMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHMS pPAacCMATPUBAIOTCS HA OCHOBE JMIMPUYECKH
MOJIyYE€HHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OAHOTO
YPOBHSI K JPYTrOMy, BBINOJHSS (YHKUUKM OOBSCHEHUS U TPOTHO3ZUPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXKHOCTEW MPAKTHYECKOTO NMPUMEHEHHUS U IOJTyYEHUS
U3y4YaeMbIX BEILECTB.

OcBoeHue mporpamMmbl 1O XMMHHM  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABICHUS] O XUMHUYECKONW COCTABIISIIOLIEH HAYYHOM KapTHHBI MHUPA B JIOTHKE
€€ CHCTEeMHOM IpHUPOJBI, LIEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAHHUIO WU
MEeToJaM IIO3HAaHHsS B Hayke. M3ydeHWe XMMHHM NPOUCXOJIUT C MNPUBICYEHUEM
3HaHUW W3 paHee M3YUEHHBIX YYEOHBIX MpeaMeToB: «OKpyKarooluid MHUp»,
«bwuosnorus. 5-7 kinacce» u «Pusmnka. 7 Kinacey.

[Ipy wu3ydeHHMM XUMHHU M[POUCXOAUT (HOPMUPOBAHME 3HAHUA OCHOB
XUMHUUYECKON HayKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUYECKOU
JESATEIbHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpBHI.
3amaya yyeOHOro MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XHMHUYECKUX
3HAaHUN — BaXHEUIIHMX ()aKTOB, MIOHATHH, 3aKOHOB M TEOPETUYECKHUX IOJIOKCHHM,
JOCTYMHBIX 000OIIEHM MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B



NpUOOIIEHNM K HAay4YHbIM METOJaM I[I03HaHUS TPU H3YYEHUH BELIECTB H
XUMUYECKUX PEAKUUi, B (OPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4YeOHO-NO3HABATEIbHONH U Yy4eOHO-HCCIEI0BATEIbCKOM
NESTENbHOCTH, OCBOCHHMHM NpaBWil 0O€30IaCHOr0 OOpalieHusi ¢ BEIIeCTBAMHU B
ITIOBCETHEBHOM KU3HU.

[Ipy M3yyeHurn XMMUM Ha YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUs BaXHOE
3HaY€HUE MPUOOPENH TaKUE 1NN, KaK:

— (¢opMHUpOBaHNE HHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO PEUICHUH,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSM KU3HU;

—  HampaBJEHHOCTb OOy4Y€HHS Ha CHUCTEMAaTHYEeCKOe MpHUOOIIEeHUE
oOyyJaroumxcsi K CaMOCTOATEIbHON IO3HABATEIbHON JI€ATETbHOCTH, HAyYHbIM
METO/laM TO3HaHUs, (OPMHUPYIOIMIMM MOTHBAIMI0 M Pa3BUTHE CIHOCOOHOCTEH K
XUMUU;

— obecrieueHue ycloBUi, CIOCOOCTBYIOIUX MPHOOPETEHUIO 00YUIAIOIIMMHUCS
OTbITa Pa3HOOOPA3HOM JESITENIbHOCTH, TMO3HAHUS M CAMOIIO3HAHUA, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHBEPCAJTIbHOE 3HAYEHUE JUIS
Pa3IUYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue o0meld (YHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOMH
IPAMOTHOCTH, B TOM 4YHCJI€ YMEHHHA OOBACHATH W OLICHUBATh SIBJICHUSA
OKPY’KaOILIET0 MHPA, WCIOJIb3Ys 3HAHWUS W OIBIT, NOJYYEHHBIE IPU H3YYCHHUU
XUMUHM, TPUMEHSATh WX TPU PEIIeHHH MpoOjeM B MOBCEAHEBHOM XHM3HU U
TPYAOBOU IEATEIBHOCTH;

— (¢opmupoBaHne y OOydalmUXCs T'YMaHUCTHYECKHX OTHOIICHHUH,
NOHUMAaHUSl LEHHOCTM XUMHUYECKUX 3HAHWM JUIsi BBIPAOOTKH SKOJOTUYECKU
1esIecoo0pa3HOro MOBENEHUsT B ObITY W TPYAOBOM JEATENIBHOCTH B IENAX
COXPaHEHUS CBOETO 340POBbs U OKPYKAIOLIEH ITPUPOJHON CPELIbl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(uiis M HANpaBI€HHOCTH NaJbHEUIEro
oOyJeHwusI.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX I H3YYEHUS] XUMHU Ha YpOBHE
OCHOBHOTO 00I1Iero 00pa3zoBaHus, cocTaBisger 136 yacoB: B 8 kimacce — 68 gacoB (2
yaca B HeJIeq0), B 9 kiacce — 68 gacoB (2 4aca B HEJIEITIO).



COJAEPKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHauya/ibHbIe XUMHYECKHE IOHATHS

[Ipeamer xumun. Posib XUMUM B KU3HU 4YeloBeKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. PU3WUECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BeriecTB. [loHsATHE O MeTOojax MO3HAHHMS B XMMHH. UHMCTHIE BEIIECTBA M CMECH.
CrniocoObl pa3neneHus cMecei.

ATOMBI M MOJICKYJIBI. XHMHYECKHE 3JeMeHThl. CHMBOJBI XUMHYECKHX
anemMeHTOB. [IpocThie 1 CIOKHBIE BEMIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass (opmyiia. BajgeHTHOCTP aTOMOB XWMHUYECKHX DJICMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOcHUTENIbHAs aTrOMHas Macca.
OtHOCHUTENBHAS MOJICKYJISIpHAsi Macca. MaccoBasi O XUMHUYECKOTO JJIEMEHTa B
COCIMHEHHH.

KonnuectBo BemecrBa. Mouib. MonspHas macca. B3anmMocBsi3b KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYpHBIX €IUHUIl BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHCHUM.

dusnyeckre U XUMUIECKUEC SBIICHUSA. XUMAYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYeCKue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX peakuuil (COeTMHEHNUs, Pa3I0KEHUs, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XUMHYECKOHN IMOCY/I0H, TTpaBuiIaMu pabOThl B JIADOPATOPUHA U
npuéMaMu OOpalieHus ¢ 1abopaTOPHBIM 00OPYIOBAHUEM, U3YUYCHHE M OMHCAHUE
duznuecknx CBOWCTB 00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOJCHUE
dbuznyeckux (IJIaBIeHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (TOpEHHE CBEYH, NMPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJACHCTBHAE Mella C KUCIOTOH) SBJICHUN, HAOMIOACHHUE U
OTIMCaHUE TPHU3HAKOB MPOTEKAHMWS] XUMHUYECKHX peakmuil (pasiioxeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE TUIPOKCHAA
meau () mpu HarpeBaHuu, B3anMOICCTBHE Keje3a ¢ pacTBopoM coiu meau (11),
M3Yy4YCHHE CIIOCOOOB pasJeleHus] CMECel: ¢ MOMOIIbI0 MarHura, (UIbTPOBAHUE,
BbIMIApUBaHUE, AUCTHILUISALUS, XpoMaTtorpadusi, MpOBEJEHNE OUUCTKH MOBAapEHHOU
conu, HaOMIOJEHHME W  OMHCAaHHME  PE3yJbTAaTOB  NPOBEACHHUS  OINBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/aHHE MOJEJICH MOJIeKy
(IIapOCTEP>KHEBBIX ).

BazkHeiiniue npeacTaBuTe/ M HEOPraHMYECKUX BEIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kuciopos — alIeMEHT M MPOCTOE
BemecTBo. HaxoskneHune kuciaopoma B Tpupojae, (HU3MYECKUE W XUMHYCCKUE
cBoiictBa (peakiuu rtopenus). Oxcuabl. Ilpumenenue kuciopoga. CrocoObl



MOJy4YeHUs] KUciopoAa B JladopaTopuM | NOpoMbIIIeHHOCTH. Kpyrosoport
Kuciopoza B pupojie. O30H — aIoTponHasi MoAUGUKAIIUS KUCTIOPOa.

TernoBoit 3¢ dekT XUMHUYECKOW peaklud, TEPMOXUMHUYECKUE YpaBHEHWS,
3K30- M JHIAOTEPMUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arps3HEHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3(h(PpexTa, pa3pyiieHrue 030HOBOTO CIIOSL.

Boaopon — nsnemMeHT m mpocroe BemectBo. HaxoxxaeHue Bomgopoaa B
npupojae, GuU3MYEeCKUe U XUMHUYECKHME CBOWCTBA, MPUMEHEHHUE, CIOCOObI
noay4deHus. Kuciorsl u conmu.

MomnsipHblii 00bEM ra3oB. PacyéTsl Mo XUMUUYECKUM YpaBHEHUSIM.

du3nyeckue CBOMCTBA BOJbl. Boma Kkak pacTtBoputTenb. PacTBOpEI.
HacebllieHHbIE ¥ HEHACBHIIEHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas n0J1s BellecTBa B pacTBOpE. XUMHUECKHE CBOWCTBA BOAbL. OCHOBAHUSI.
Pone pacTBOpOB B mpupojAe M B KU3HU 4enoBeKa. KpyroBopoT BoAbl B MPUPOJE.
3arpsi3HeHHe NpUPOIHBIX BOJ. OXpaHa M OUUCTKA MPUPOJHBIX BOJI.

Knaccudukarnus weopranmdeckux coenuHennit. Oxcuasl. Knaccudukarms
OKCUJIOB:  cojeoOpasyromie (OCHOBHBIE, KHUCIOTHBbIe, aMQOTepHbIE) U
HecosieoOpaszyrone. Homenknarypa oxcugoB. Dusnyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lomydyeHrne OKCUI0B.

OcHoBanus. Kiaccudukanuss OCHOBaHUM: IIEIOYM U HEPACTBOPUMBIC
ocHoBaHMs. Homenknatypa ocHoBaHMU. PU3NYECKHE M XHMHYECKHME CBOMCTBA
ocHoBaHui. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkucinot. Homenknarypa kucnot. dusnueckue u
XAMUYECKUE CBOMCTBA KHUCIOT. Psn aktuBHoctm MetamnoB H. H. bekerosa.
[Tony4denue Kucior.

Commu. Homenknarypa coseil. @U3NYECKUE U XMUMHYECKUE CBOMCTBA COJIEH.
ITonydenue cosen.

I'eneTnueckas CBsI3b MEXKIY KJIaCCAMU HEOPTaHMUECKUX COCIMHEHUM.

Xumuueckuii IKCnHepuMeHm

Ka4EeCTBEHHOE OIPECIICHUE COAECPKAHUS KHUCIOPOAa B BO3IyXeE, MOIYUYCHHE,
coOupaHue, pacno3HaBaHWE M M3yYEHUE CBOICTB KHUCIOpOAa, HaOIIOACHHE
B3aMMOJICMCTBUSI BEHIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
IpeKpamnieHusi TOopeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3laMud OKCUIIOB U
OMMCaHUE HX CBOICTB, MOJyueHHUE, COOMpaHUE, pAaClO3HABAHUE M H3Y4YCHHUE
CBOWMCTB BOJIOpojAa (rOpeHue), B3amMojeicTBre Bojopoaa ¢ okcugaom menu (1)
(BO3MOHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOIIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHME OCOOCHHOCTEM pACTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C OIPEACIEHHON
MAaCCOBOM J0JIEW PAaCTBOPEHHOTO BEILIECTBA, B3aUMOJIEMCTBUE BOJBI C METAJUIAMHU
(HaTpyeM ©  KaubliueM) (BO3MOXHO HCHOJIB30BAaHUE BUIEOMATEpPUATIOB),



uccieoBaHe O0Opa3lioB HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX  KIACCOB,
HaOJII0JIeHuE U3MEHEHHSI OKPACKU MHAMKATOPOB B PAacTBOpaxX KHUCIOT M IIEJIOYEH,
u3ydyeHue BizaumopenctBus okcupa meau (ll) ¢ pacTtBopom cepHOM KUCIOTHI,
KUCJIOT C METAJUIAMH, PEaKIUM HEUTPAIM3aLHH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBaHMM, BBITECHEHHE OJHOIO MeETajla IPYTMM M3 PacTBOpa COJIM, PEILICHUE
DKCIEPUMEHTAIBHBIX 3a4ad MO TeMme «BaKHeWIMe Kiacchl HEOPTaHWYECKHX
COECIMHECHUIN.

Ilepyoanyecknit 3akoH u Ilepumoamyeckass cucreMa XHUMHYECKHX
iemMenToB JI. WU. MenageneeBa. CtpoeHue aTroMmoB. XMMHYECKAsi CBA3b.
OKHCIMTEIBbHO-BOCCTAHOBUTEIbHbIC PEAKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKA XUMUYECKUX 3ieMeHTOB. llonsTue o
IpyMNIax CXOAHBIX JJIEMEHTOB (IIEIOYHbIE W IIEJTOYHO3EMENbHbIE METalIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT aM(pOTEpHBIE OKCUIBI
Y TUAPOKCUIBI.

[lepnonnueckunt 3akoH. [leprognyeckas cucreMa XMMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KoporkonepuoaHas ¢ JIuHHONEpUoAHass  (OPMBI
[lepnoanueckor cucreMbl XxUMU4UeCKuXx aineMeHToB . . Menneneesa. [lepuoabl
n rpynnsl. OU3NYECKUU CMBICH IOPSIKOBOTO HOMEpPA, HOMEPOB MEPHOAA U
CPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. Onexktponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04eK aTroMoB MepBbIX 20 XUMHYECKHUX DJEMEHTOB
Ilepnonnueckoit cucrembr [[. M. MenneneeBa. XapakTepucTUKa XHMHYECKOTO
3JIEMEHTA M0 ero nonoxeHuto B [lepuogunueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHUs paauyca aTOMOB XHMHMYECKHX 3JIEMEHTOB,
METAJIINYECKUX U HEMETAJUIMYECKUX CBOKCTB M0 IPyNIaM U NeprUoaaMm.

3nauenue [leproanueckoro 3akoHa u [leproauueckoil CUCTEMbI XUMUYECKHUX
3JIEMEHTOB Ul pa3BUTHs Hayku U npaktuku. [[. M. MenneneeB — y4y€Hbli U
rpak1aHUH.

Xumuueckasi cBs3b. KoBajieHTHas (HoOJsipHAsT W HEMOJSIPHAsA) CBA3b.
DJIEKTPOOTPULIATENBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAsA CBS3b.

Crenenp  okucieHusi.  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
IIpouecchl OKHUCIIEHNS U BOCCTaHOBIIEHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpa3loB BELIECTB METAUIOB U HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LHMHKA C pacTBOPAMHU KHUCIOT M IIEJIIOYEH, IPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIAX ~ NPUMEPBl  OKHUCIIMTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIIMN
(ropeHue, peakiuu pa3aoKeHusl, COEAUHEHHUSA ).

Mesicnpeomemmuoie céa3u



Peanmu3zanyss MeXnpenMETHBIX CBS3€d INPHU M3YYEHUM XMMHMU B 8 KIIacce
OCYILECTBJISIETCS 4Yepe3 HCIOIb30BaHUE KAaK OOIIMX ECTECTBEHHO-HAYYHbIX
NOHATUM, TaK W MOHATHUH, SIBISIOIINXCS CUCTEMHBIMU JUIs OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE MOHATHSA: Hay4yHBIA (akT, FUIOTE3a, TEOpUs,
3aKOH, aHaJu3, CHUHTE3, Kilaccu(uKaus, MEepUOJIUIHOCTb, HAOIIJEHUE,
JKCIEPUMEHT, MOJAEITUPOBAHUE, UBMEPEHUE, MOJIEITb, SIBJICHUE.

dusnka: Marepus, aroM, DdIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHU]I,
W30TOIIBI, PaAMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUYECKHAN 3apsill, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHUE BEILECTBA, ra3, (pU3NUEeCKHe BETUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHETHI, 3BE3/b1, COMHIIE.

buonorus: ¢porocunTes, Apixanue, ouocdepa.

['eorpadus: armocdhepa, rtuapocdhepa, MHUHEpaANbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBbIE, TOIUINBO, BOJHBIE PECYPCBHI.

9 KUIIACC

BeuiecTBo M XMMHYECKas peaKkuus

Ilepunonnueckuii 3akoH. [Iepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB [1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DIIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, KaJMsl, KaIbLMs M HX
COCAMHEHN B COOTBETCTBUM C TMOJOXEHUEM JJIeMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHUJBI XUMUYECKOW CBSI3H. THIbl KPUCTAIINYECKUX
PEMETOK, 3aBUCUMOCTh CBOWMCTB BEILIECTBA OT THNA KPUCTALUIMNYECKOW PEIIETKU U
BUJa XUMHUUECKOM CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTraHMYECKUX BELIECTB. XUMUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCA K Pa3IU4YHbBIM KJIacCaM HEOPTraHWYECKUX
COEMHEHNI, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEIIECTB.

Knaccudukanus XuMUUeCKUX peakuil M0 pa3IMuHbIM MPU3HAKaAM (110 YHUCITY
M COCTaBy Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(deKTy, IMo
U3MEHEHUIO CTETEHEH OKHUCIEHHUS XMMHYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHIO KaTajqu3aropa). DK30- U SHAOTEPMHUUECKUE PEAKLUNU, TEPMOXUMUYECKHE
ypaBHEHUS.

[Tonsitue o ckopoctu xumuyeckon peakuuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakuusX. [IoHsITHE 0 TOMOTreHHBIX M IeTepOreHHBIX
peakuusx. [lonstue o karanuse. [loHATHE O XUMUYECKOM paBHOBecUU. DaKTOPHI,
BIVAIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIHM M IIOJIOKEHUE XHMHYECKOTO
PaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE ~ pEAaKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTEIBHOM peaKLuu. Cocrasnenue YpPaBHEHUI



OKHCIIUTENIBHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUMH C  HCIOJb30BAHUEM  METOZA
3JIEKTPOHHOTO OajaHca.

Teopust 3nEKTPOTUTUYECKON JUCCOLMALIUU. DIEKTPOIUTHI U HEAJIEKTPOJIUTBHI.
Katnonel, annonsl. MexaHu3M OHMCCOLMAIMU BEIIECTB C PA3IMYHBIMA BHUIAAMU
XxuMuueckoi cBsizu. Crernenb auccorpanni. CUibHbIE U CI1a0ble 3JIEKTPOJIUTHL.

Peakuiun noHHOrOo 0OMeHa. Y ClIOBHS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
NOJHBIE W COKpAll€HHbIE HMOHHBIE ypaBHEHUS peakunii. CBOMCTBA KHUCIOT,
OCHOBaHMM W cCcoJell B CBeTe TMPEJCTaBICHUNA 00 IJICKTPOIUTUUYECKOUN
nuccoruanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [IoHSITHE O TUAPOIU3E COTEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHA KPHUCTAJUIMYECKHUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJJIOB W HeMeTaUioB (Tpadura M anmaza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEI0BAHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKON pEeaKInu
OT BO3JCUCTBHUS PA3NIMYHBIX (PAKTOPOB, MCCIEIOBAHUE HIIEKTPONPOBOJIHOCTH
pacTBOpPOB BEWHIECTB, Mpolecca JUCCOLNUALNM KHCIOT, UIENOYEed U COJIEH
(BO3MOXHO  HCMOJB30BaHME BHUJEO MaTEpHalioB), IMPOBEJICHUE  OIBITOB,
WUIIOCTPUPYIONIUMX ~ NPHU3HAKK  NPOTEKAHHWs  peakluuid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3za, OOpa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX  IPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLIUH
(ropeHue, peakluu pas3iioKEeHHs, COEJUHEHUs), PACTIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOLIbIO KAYECTBEHHBIX pPEaKUMW Ha HOHBI, peLIeHue
AKCIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJuuibl U MX cOeIMHEHU S

OOmiast xapakTepucTHKa ranoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3MUecKHe CBOWCTBA MPOCTHIX
BCIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA HAa IpPUMEpPE  XJopa
(B3aUMOJEHCTBUE C MeETalJlaM{, HEMeTaJUlaMHy, IIejlo4aMH). XJIOPOBOIOPO/I.
ComnsHas KHCIIOTa, XMMUYECKHE CBOMCTBA, IMOJydeHUE, NpUMeHeHue. [lericTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHU3M 4YeEJIOBEKA. BakHelmne XJIOpUAbl U HUX
HaxXO0XJEHUE B IIPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue u (pumyeckue CBONCTBA
IIPOCTHIX BEUIECTB — KUCTOPOAa U Cepbl. AJUIOTPOITHbIE MOAU(DUKALIMKI KUCIOPOIa
U cepbl. XUMHYECKHE CBOMcTBa cepbl. CepoBOAOPOJ, CTPOCHHE, (PUBHUECKHE U
XUMHYECKHE cBOMCTBAa. OKCHABI CEPBI KaK MPEICTABUTEIN KUCIOTHBIX OKCHJOB.
Cepnas kuciota, (QuU3MUECKUE W XHUMHUYECKHE CBOMcTBa (00IIME Kak
Ope/CTaBUTeNsd Kilacca KHCIOT M crneuuduueckue). XUMHUUECKHE peakluu,
Jexallie B OCHOBE IPOMBIIUIEHHOTO CHOC00a MONMy4YeHHs] CEPHOM KHUCIIOTHI.
[Ipumenenne cepHor KUCIIOTHI. CONMM CEpHOM KHUCIOThI, KAUECTBEHHAs peakuus Ha



cynbdar-uon. HaxoxxneHue cepbl U €€ COCAMHEHHMH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpenbl COEAWHEHUSMHU Cepbl (KUCIOTHBIC HOXKH,
3arpsiI3HEHUE BO3/lyXa U BOJOEMOB), CIOCOOBI €0 MPEA0TBPAIECHUS.

OO6mass xapakrepuctuka 3eMeHToB VA-rpynnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIC CTENIEHU OKHUCIEHHs. A30T, paCIpOCTpPAHEHHE B MPUPO/IE,
dusnueckre U xumMuueckue cpoiictea. KpyroBopor azora B nmpupoje. AMMHUak, €ro
duznuecKkre 1 XUMHUIECKAE CBOMCTBA, TOJydeHnE B puMeHeHue. Conr aMMOHMUS,
uX (U3NYECcKUe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiiusi Ha
WOHBI aMMOHUS. A30THas KHUCIIOTa, €€ TOJydeHHE, (PU3MUECKHE W XHUMHYCCKUE
cBOiicTBa (00mME Kak TPENCTABUTENs Kilacca KHUCIOT W crienudpuyecKue).
Hcmonp30BaHWEe HUTPATOB MW COJCH aMMOHHUS B KadyeCTBE MHHEPAIbHBIX
yA00peHuil. XuMHUYECKOe 3arps3HEeHUE OKPY>Karollel cpeibl COSAMHEHUSIMU a30Ta
(KUCTIOTHBIC JOXIHW, 3arpsSi3HEHHE BO3ayXa, IMOYBBI W BoAo&MOB). dDocdop,
ajutorponiHbie Moaudukaruu docdopa, ¢uzMUecKne W XUMHUYECKHUE CBOMCTBA.
Oxcun pochopa (V) u pochopnas kucinora, pundeckne 1 XUMUIECKUE CBOMCTBA,
nosydyeHue. Mcnonas3oBanue GpocdaToB B KaueCTBE MUHEPAIBHBIX YI00pEHUI.

O6mas xapakrtepuctuka 31eMeHTOB |V A-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHW  OKUCJICHHS.  YTJIEepoha,  auIOTPOIHBIC
MoauUKaIMKM, paclHpoCTpaHEeHUE B TNpupoje, (puudeckue M XUMHYECKUE
cBoiicTBa. Ancop6musi. KpyroBopot yriepona B npupoje. OKCuabl yriepoja, ux
duznueckne W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPTaHHU3MBI,
NOJly4eHWE W TPUMEHEHHE. DKOJIOTHYECKHe MpoOTIeMbl, CBSI3aHHBIE C OKCHJIIOM
yriepona (1V), rumorteza rino0aqbHOrO NOTEIUIEHUS KIUMAara, MapHUKOBBIN
adexr. YroapHas KucaoTa U €€ cou, X (GU3NYECKHe W XUMHUECKHUE CBOMCTBA,
NoJIydeHUe W TpuMeHeHHWe. KauecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUIIUHE, TMPOMBIIIIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHavasibHbBIE MTOHATHS 00 OPraHUYECKUX BEIECTBAX KAK O COCTUHEHUSX
yraepoza (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, YTAHOJ, TJIMLEPHUH, YKCYCHasl KUCIO0Ta).
[Ipupo/iHbIE HMCTOYHUKH YIJIEBOJOPOJOB (Yyrojib, HOPUPOAHBIA Tra3, HePTb),
MPOAYKThl HMX TMepepaboTku (OeH3MH), UX POJib B OBITY U TMPOMBIILIEHHOCTH.
[ToHsiTHe O OMONOTUYECKH BaXKHBIX BEIIECTBAX: KUPAX, OCNIKaX, YIJIEBOAAX — U UX
polin B KU3HM 4eloBeKa. MarepuaabHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTAaHWIECKUX COCTMHCHUA.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOMCTBA, TMOJNyYCHUE W
npuMmeHenue. CoenuHeHus: KpemHHsi B mpupone. OOumue mnpeacraBieHus o0
okcunae kpemuusa (IV) m kpemuueBoir kuciore. CHIIMKAThI, HX HCIOJIb30BaHUE B
OBITYy, B MPOMBIIUICHHOCTH. BakHeillre cTpouTenbHbIe MaTepHANIbl: KEPaMHKa,



CTEKJIO, LIEMEHT, OeToH, >kene300eToH. [IpoGieMbl 6e30MacHOro0 MCIOIb30BAHMS
CTPOUTENBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3YUEeHHE 00pa3ll0B HEOPTAaHUYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUJ-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TIPOTEKAHWS, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUYECKHE CBOMCTBA
raJIoreHOB M HX COEAMHEHHH (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
O3HAaKOMJIEHHE C oO0pa3lamMu XJOPUAOB (TajJOT€HUJOB), O3HAKOMJICHHE C
obpasilaMu  ceppl M €€  COCAUHEHUSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HAOIIOACHUE TIpollecca OOYTIMBaHUS caxapa MOJ JICUCTBHEM
KOHLICHTPUPOBAHHOW CEPHOM  KHUCJIOTHL, MW3yYEHHE XUMHUYECKUX CBOMCTB
paz0aBIEHHON CEpHOM KUCIOTHI, MPOBEJEHNE KaUeCTBEHHOW peakliuu Ha cyibdar-
MOH W HaOJIo/IeHWe TpHu3HaKa e€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMH
cBoiicTBaMu a3ota, Qochopa M HX COEAMHEHUH (BO3MOXKHO HCIOJb30BAHUE
BUICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yIO0OpEeHHH, MOTydeHue,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOMCTB aMMHUaKa, IMPOBEACHUE
KaueCTBEHHBIX PeaklMii Ha MOH aMMOHHMS U (ochaT-uOH U U3ydyeHUE MPU3HAKOB
UX MPOTEKAHMS, B3AUMOACHCTBHE KOHIEHTPUPOBAHHOM a30 THOM KHUCIIOTHI C MEBIO
(BO3MOHO UCITIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4YEHUE Mozenein
KpPUCTAUTMUECKUX PeImIETOK anmasza, rpadurta, ¢QyiepeHa, O3HAKOMJIEHUE C
POLIECCOM  afCcOpPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIJIEM U
YCTPOMCTBOM NPOTHUBOra3a, MoJydyeHue, cOOUpaHue, pacrno3HaBaHUE U H3yUEHHE
CBOMCTB YIJIEKHMCIJIOTO rasa, MPOBEJEHUE KAaUeCTBEHHBIX pEaKklMii Ha KapOoOHAT U
CUJIMKAT-UOHbl M M3y4YEHUE [PU3HAKOB MX MPOTEKAHUS, O3HAKOMIJIEHUE C
OPOAYKIMEH CHJIMKATHOM TMPOMBIIIUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe « BaxHEeHIIne HEMETAUIbl U UX COCAUHECHUS».

MeTajibl U MX cOeTMHEHUS

OO61ast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepumommueckon cucremMe xuMmu4eckux dnaeMmeHtoB JI. M.
MenpneneeBa u ctpoeHusi arTomMmoB. CTpoeHHE MeTaJuIoB. MeTrauindeckas CBsi3b U
METAJNIMYECKasi ~ KPUCTAUTMYECKAas]  pemeTka.  DIEKTPOXUMUYECKUUA  psif
HanpsKEHUH MeTaioB. OU3MYECKUe U XMMUYECKUEe CBOMCTBA MeTauioB. OO0mume
CHoCOOBbI MONy4YeHuss MeTawioB. [loHSATHE O KOPpPO3UMHM METAIOB, OCHOBHBIE
cnocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTallb, YyTyH, ANOPATIOMUHUM,
OpoOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[llenounble MeTaIbl: TONOXKEeHUE B [leproanueckoil cucteMe XUMUYECKHUX
anemeHToB JI. M. MeHpaeneeBa, CTpO€HUE HUX aTOMOB, HaXxOXJICHUE B MPUPOJE.
du3nyecKre U XUMHYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U



TUJIPOKCUABI HaTpuss W Kanud. [IpuMeHeHne mIeNOoYHBIX METAIOB U MX
COECIMHCHU.

[[leroyHO3EMENBHBIE METAUIBI MAarHuil M KaJblUW: TMOJIOKEHUE B
[lepnonnueckoit cucreme xumuueckux sneMeHToB [[. Y. Menneneesa, ctpoenue
UX aTOMOB, Hax0XkJAeHue B ipupoae. Pru3nyeckrne 1 XMMUYECKHUE CBOMCTBA MarHus
U Kanblusa. Baxueliue coeIMHEHUS Kbl (OKCHUI, THAPOKCHUI, COJIN).
XKécTkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHUS.

AJroMUHMI: TIoJI0)KeHue B [lepuoauueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpOEHHE aToMa, HaxXOXIACHHUE B mpupoae. DPuznyeckue u
XUMUYECKHUE CBOMCTBA amfOMUHMs. AMGPOTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
ATIOMUHUAL

XKeneso: nonoxenue B [leppoanueckoil CUCTEME XUMUYECKUX AIIEMEHTOB /I,
N. MenpeneeBa, CTpOCHME aToMma, HaxOoXKJIeHHWEe B mnpupone. dusnueckue u
XUMUYECKHE CBOMCTBA *kene3a. OKCubl, TuApOoKCcUIbl U conu xenesa (1) u xxenesa
(1), mx cocraB, CBOWMCTBA 1 TIOJTyUCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHWE C oOOpasllaMl METAJIOB W CIUIAaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3YUYCHHE PE3YJIbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHATIOB), OCOOEHHOCTEH B3aMMOJCUCTBUS OKCHJA
Kbl U HATpUsi C BOJOM (BO3MOXKHO HCIIOJIB30BaHUE BHUJIEOMATEPHUATIOB),
VICCIIEIOBAHUE CBOMCTB JKECTKOM BOJBI, IPOLECCA TOPEHHUS KENle3a B KUCIOPOAE
(BO3BMOXKHO  WCHOJIb30BAaHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX pPEaKIMi HA MOHBI: MarHusl, KajablMs, ATIOMUHUA, [IMHKA, JKEJe3a
(I u xeneza (1), mean (I), HaOMrOIEHNE U OMKCAHUE MPOIIECCOB OKPAIIMBAHUS
MJIaMEHU WOHAaMU HaTpusl, Kalusgd W Kaiblusg (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEI0OBaHNE aM(POTEPHBIX CBOWCTB TMAPOKCH]IA aTFOMUHUS
Y TUIPOKCHUJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33j/1a4 Mo Teme « BaxkHenme
METAJJIbl U KX COCIUHEHUS.

XHMHUA U OKpPYKaOLIAas cpeaa

BemectBa u marepuanbl B NOBCEAHEBHOW JKM3HM YelOBeKa. be3zomacHoe
WCIOJIb30BaHME BEILIECTB U XMMHYECKUX peakuuii B ObITy. [lepBas momotp npu
XMMHUYECKUX 05KOTax U OTPABIICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYXkaroleh cpenbl (MpeaenbHas AOoMyCTUMas
KoHIeHTpalnus Bemiects, nainee — [1JIK). Ponbp xuMum B pemieHnn 3K0JIOTUYECKUX
po0iem.

Xumuueckuii IKCnepumenm:

u3yuyeHue o0paslloB MaTepuanoB (CTEKJIO, CIIaBbl METAUIOB, MOJMMEPHBIC
MaTepualbl).

Meosicnpeomemmnule cea3u



Peanmuszannss MeXnpenMETHBIX CBs3€d INPHU M3YYEHUM XMMHMU B 9 Kiacce
OCYILECTBJISIETCS 4Yepe3 HCIOIb30BaHUE KAaK OOIIMX ECTECTBEHHO-HAYYHbIX
IIOHATHUM, TaK U IOHATUM, SBIAIONIUXCS CUCTEMHBIMU Ul OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO1ue ecTeCTBEHHO-HAayuUHble MOHATHS: Hay4yHbIH (PakT, THIIOTe3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIaccu(ukanusa, MepUOJAUYHOCTb, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJEIMPOBAHHUE, W3MEPEHUE, MOJENb, SBICHUE, ITAPHUKOBBIN
a(dexT, TEXHOTOTHS, MAaTSPHUAITBI.

®u3nka: Marepus, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIBI, PAaIUOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUU 3apsll, NPOBOIHHKH,
NOJIYIIPOBOJHUKH, JUAJIEKTPUKHU, (POTOAIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHUE BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CruiaBbl, (pU3HUECKHE BEIMYMHBI, €AMHULIBI W3MEPEHHs, KOCMUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKOCUCTEMa, MHUHEpPAIbHBIC
yA00pEeHUsl, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, IUTATEIbHBIE BEILIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpanbl, TOPHBIE IOPOJBI,
MIOJIE3HBIE HCKONIAEMBIE, TOIUIMBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOIO  OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XO0J€ OOy4YeHUs] XMMHHM B €JMHCTBE Y4YEOHOH U
BOCIIUTATEIIbHON AESATEIBHOCTA B COOTBETCTBUU C TPAAULMOHHBIMU POCCUNCKUMU
COLIMOKYJBTYPHBIMA U JYXOBHO-HPABCTBEHHBIMM LICHHOCTSIMM, IPUHATBIMH B
oOllecTBe MpaBUJlaMM M HOPMaMH MOBEIECHHUS M CHOCOOCTBYIOT IMpoOleccam
CaMOTIO3HAHUs, CAMOPA3BUTHS U COLMAIU3AIIMH 00y YarOIIHUXCSl.

JIM4HOCTHBIE ~ pE3yNbTaTbl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJACTBOBATbCS ~CUCTEMOM IMO3UTHUBHBIX LEHHOCTHBIX OpHEHTALMi U
pacUIMpPEHME ONbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMS

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY
YU HAy4YHOMY HACJICIHIO, TOHMMAaHWs 3HAYCHUS XUMUYECKOM HAyKU B KU3HH
COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIAETh JTOCTOBEpHOW HMH(pOpMammein o
MEPEAOBBIX JIOCTMXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTPONCTBE MHUpa U OOILIECTBA;

2) TPa’KIAHCKOr0 BOCITUTAHUA:

IPEACTABICHUS] O COLMAJIBHBIX HOpMax U IpaBUiIaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTMBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMxX  BUAAX
NESITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONM COBMECTHOH NEATENbHOCTH NpHU
BBIMIOJIHEHUH Y4YEOHBIX, TO3HABATENIbHBIX 3a/lay, BBHIMOJHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3aHUH YUEOHBIX MMPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHHUIO
U B3aMMOIIOMOIIM B TIpoIlecCe€ HATOM y4YEOHOM NESITEIbHOCTH, TOTOBHOCTHU
OLIEHMBaTh CBOE IIOBEJIEHWE M IIOCTYNKH CBOMX TOBApHIUEHd C MO3HUIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUI 1O CTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMA

MHUPOBO33PEHYECKHUE NPEACTABICHUS O BEIIECTBE M XUMUYECKON pEaKIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAyKH W COCTAaBISIOIIME
OCHOBY JUISl IOHUMAaHUS CYIIHOCTH HAYYHOW KAapTHHBI MHpA, MPEACTaBICHHUS 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX pa3BUTHS MPUPOJbI, B3aUMOCBA3SIX 4YEIOBEKa C
IPUPOJHON CPEAOM, O POJIM XUMUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYE€HUE HOBBIX 3HAHHUU IO
XUMUH, HEOOXOauMBbIe ISl 0OBSCHEHUS HaOJI0JaeMbIX IPOLIECCOB M SIBICHUH,
N03HABATEIbHOM, MH(MOPMAUMOHHOM M YUTATEIbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM paboThl € Y4YEOHBIMH TEKCTaMH, CHPABOYHOMN



JAUTEPATypOi, JOCTYNHBIMU TEXHHUUYECKUMH CpPEACTBAMH HMH(OPMAIIMOHHBIX
TEXHOJIOTHUI;

uHTEpeC K OOyYEeHHI0O U TO3HAHMIO, JH0003HATENBHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  CaMOOOpa30BaHMUIO, MPOEKTHOM M HMCCIIEI0OBAaTEIbCKOU
JeSITENIbHOCTH, K OCO3HAHHOMY BBIOOPY HaIpaBJIEHHOCTH U YPOBHSI OOy4yeHUs B
JaTbHEHUIIIEM;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[I0pPOBBIM 00pa3 *U3HHU, OCO3HAHUE IMOCIEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTr0sl, HAPKOTUKOB, KypEeHHs),
HEOOXOJIUMOCTH  COOMIOJIEHUs] MpaBwi 0O€30MacHOCTH Tpu  OOpallleHud ¢
XMMHUUYECKUMHU BELECTBAMU B OBITY U pEaJIbHOM JKU3HU;

5) TpyA0BOr0 BOCIIUTAHMSI:

MHTEPEC K IMPAKTUUECKOMY M3YUEHHIO ITpodeccuil u Tpyaa pasinyHOro pojaa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYyAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IMPHUMEHEHHUS MNPEAMETHBIX 3HAHWH 10 XHUMHUHU, OCO3HAHHBI BBIOOP
UHAMBUIYAJIbHON TPAEKTOPUU MPOJOJIKEHUS 00pa30BaHUsl C YUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHemHoi npodecCHOHaIbHON 1EATENbHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJaliTUPOBATHCS B NPO(ECCUOHATBHON CPEAE;

6) 3K0JI0rHYEeCKOT0 BOCIIMTAHUSI:

HKOJIOTUYECKU LEJIECO00pa3HOe OTHOIIEHHWE K NPHUpPOAE KaK HCTOYHUKY
KU3HHU Ha 3emile, OCHOBE €€ CyIlIeCTBOBAHMS, TOHUMAHKUE LIEHHOCTH 3J0POBOTO U
Oe3omacHOro o00pa3a KHU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
$u3NUecCKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHUE LEHHOCTHU COOJIOJICHUS
paBuJ O€30MaCHOTO MOBEAEHUS NPU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYalHsIX,
YIPOKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPUMEHATh 3HAHUS, MOJIy4aeMbIe MPU U3yYEHUU XHUMUH, JUIS
peLIeHNs 3a1a4, CBA3aHHBIX C OKPY KAIOLIEH IIPUPOTHON CPEAOU, IJIsI ITOBBIIEH Us
YPOBHSL ~ DKOJOTMYECKOW  KYyJbTYpbl, OCO3HaHUS TIJOOAIBHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M MyTeHd HX pElIeHUs MOCPEACTBOM METOJOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHUS], YMEHHUSI pPyKOBOJICTBOBAaTHCSI UM B I103HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLUAIBHOMN NPAKTHUKE.

METAINPEJMETHBIE PE3YJIbTATDI

B cocraBe wMeranpeaMeTHBIX pPE3YyJbTAaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHPOBO33PEHUS OOIEHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
OPUHIIMII, TUIIOTE3a, PaKT, cUCTEMa, MPOIecC, HIKCIIEPUMEHT U JIPYTroe.), KOTOpbIe
UCTOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEIMETax W IMO3BOJISIOT Ha
OCHOBE 3HAaHUU W3 ATUX MNPEIMETOB (HOPMHPOBATH MPEACTABICHHUE O LEIOCTHOMN



HAay9YHOU KapTHHE MUpPA, U YHUBEPCAIbHbBIC yUeOHbIC AEUCTBUS (IT03HABATEIbHBIC,
KOMMYHHKATUBHBIE, PEryJISTUBHBIE), KOTOpbIE OOecreunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO Y4EOHOM
NEeSATENBHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC yUeOHbIE 1eiCTBUSA

ba3oBble 1ornyeckue aeicTBus:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS] TPU OCBOCHHUU
3HAHUM: PaCKpPbIBaTh CMBICI XUMUYECKUX MOHATHNA (BBIACISATh UX XapPaKTEPHBIC
NMpU3HAKKU, YCTaHABIWBAaTh B3aUMOCBS3b C JIPYTUMHU TOHSATHUSMH), UCIIOIH30BaTh
MOHSTHUS 1711 OOBSICHEHUS OT/ICNHHBIX (JAKTOB U SBJICHUI, BEIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJacCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUYECKHX PEaKIui,
yCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBA3UM MEXIy OOBEKTaMU H3yUEHUS,
CTPOUTH JIOTUUECKUE pACCYKJeHUs (MHIAYKTUBHbBIC, AEAYKTUBHBIE, [0 AHAJIIOTUN),
JieNaTh BBIBOJIBI M 3aKJIFOUEHUS;

YMEHHME MPUMEHATh B MpOIECCEe NO3HAHUS MOHATUSA (NPEIMETHBIE U
MeTanpeAMETHbIC), CHMBOJINYECKHE (3HAKOBBIE) MOJIETH, UCTIOIB3yEMbIE B XUMHH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJEIbHbBIC MPECTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ 3JIEMEHTa), XUMHUYeckas ¢Gopmysia U YypaBHEHUE
XUMHUYECKON PEaKIUy — NMPU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 33/1a4, C YUYETOM
ATUX MOJICNIbHBIX TMPEJCTABICHUI BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKH U3YYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIIUH,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSI3M WU
MPOTUBOPEYMS B M3yUaeMbIX IIPOIEccax U SIBJICHUSX.

ba3oBble uccienoBare/bCcKkue 1eiiCTBUA:

YMEHHME HCMOJIb30BaTh IOCTABJICHHBIE BOMPOCH B KaueCTBE MHCTPYMEHTA
MO3HAHUSA, a TaKK€ B KAa4eCTBE OCHOBBI JIsi (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHne OmbITa IO IUIAHUPOBAHUIO, OpPraHU3allid W MPOBEJICHUIO
YUYEHUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOM04aTh 3a XOAOM IIpoLecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro Pe3ysbTar, GOpMyIUpOBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojeNlaHHOM paboTe.

Pabora ¢ undopmanmeii:

YMEHHUE BBIOMpATh, AHAIM3UPOBATH M HMHTEPHPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJIOB U (HOPM MpEJICTABICHUS, TOJyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJIsIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEp KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIEHUBATH MPOTHUBOPEYUBYIO U
HEJ0CTOBEPHYI0 MH(POPMAIIHIO;



YMEHHE MPUMEHATh Pa3jIuyHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
MHpOpMAIIUM M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMMBIX [JIs BBITOJIHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33J]a4 ONPEIeTIEHHOTO THIA, TPUOOPETEHHUE OTBbITA B
00JlacTW  UCHOJIB30BaHUS ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHM,
OBJIAJICHUE KYJbTYPOil aKTUBHOTO UCIOJIb30BAHUS PA3IIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIBHO BBIOUPAaTh ONTUMAJIbHYIO (JOpMY MpEACTaBICHUS HHPOPMALIMK U
WUIIOCTPUPOBATh pEIIaeMble 3aJaull HECI0XXHBIMH CXEMaMH, Juarpammamu,
npyrumu popmamu rpaduKu M X KOMOWHAIUSIMU;

YMEHUE HCIIONb30BaTh W aHaJIM3UpoBaThb B Tpolecce Yy4YeOHOW U
UCCJIEIOBATEILCKOM JIEATETLHOCTH WH(POPMAIIUIO O BIUSHUU MPOMBIITUICHHOCTH,
CEJIbCKOI'0 XO34MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOLIEH INPUPOIHOU
Cpensl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBHS:

YMEHHSI 3a/laBaTh BOINPOCHI (B XOJ€ Jauajiora W (WIH) JIUCKYCCHH) TIO
CyLIECTBY  0OcCyXkzaemMoil  TeMmbl, (OpMyIHpPOBaThb CBOM  TPEIJIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS MTPEUIOKEHHON 3a/1a4H;

YMEHHUSI  NPEACTABIATH  IOJYYEHHBIE  PE3YyJbTaTbl  IO3HABATEIBHOU
NESATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeNilaTh MpPE3CHTAIUIO
PEe3yJIbTATOB BBIMOJHEHHUS] XMMHUYECKOTO HKCIIEpUMEHTa (J1a00paToOpHOTO OIBITA,
71a00paTopHOM pabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

yMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
NO3HABATEJIbHOM W UCCIENOBATEIbCKOM  JEATEIbHOCTH MPU  PEIICHHUH
BO3ZHUKAIOIIMX MNpoOJeM Ha OCHOBE Yyué€Ta OOILIMX HHTEPECOB M COIIACOBAHMS
no3unuii (00CyX)mneHusi, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbDY, KOOPIUHAIIUS
COBMECTHBIX JICUCTBHUM, OIPEACICHUE KPUTEPUEB MO OLEHKE KayecTBa
BBITIOJITHEHHOW paOOTHI U JPyTHE).

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe /1eiiCTBUS:

YMEHHME CaMOCTOSITEJIbHO ONPEAENATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeSATeNIbHOCTh, BBIOUpATh HanOoJiee d3(PPeKTUBHBIE CITOCOOBI pElIeHUs YUYSOHBIX U
MMO3HABATENbHBIX 337a4, CAMOCTOSITEIIbHO COCTAaBISATh WM KOPPEKTUPOBATh
MPEIJIOKEHHBIM  AJITOPUTM  JIEMCTBUKA TIPU  BBINIOJIHEHUU 33JaHUKA C YYETOM
MOJIyYEHUs] HOBBIX 3HAHUN 00 M3y4YaeMbIX OOBEKTaX — BEIECTBAX U PEAKIUSIX,
OLICHMBAaTh COOTBETCTBUE IOJYYEHHOIO pe3ysibTaTa 3asBICHHOW LIEJIH, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, PEIJIaraéMbI€ B YCIIOBUU 33/IaHHIA.

HNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pPeE3yJabTAaTOB IO OCBOEHHUIO O0S3aTEIbHOrO
COJIepKaHUs, YCTAaHOBIEHHOTO JaHHOW (denepanbHON pabodeil mporpaMMoH,
BBIJICNIAIOT: OCBOEHHBIE OOYYalOIIMMUCS HAy4YHbIE 3HAHUS, YMEHUS M CIOCOOBI



neicTBUi, crnenuduUeckue Ui  TPEAMETHOW o0macth  «XUMHS», BHUIBI
NEATENIBHOCTH IO  MOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHbBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoHiry oOyueHus B 8 kjiacce npeMeTHbIC pe3ysibTaThl HA 0230BOM YPOBHE

JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PaCKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKHUX MOHATHH: aTOM, MOJIEKYJIa,
XMMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIOMXKHOE BEIIECTBO, CMECh
(oHOpOHAS M HEOHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJICKYJISIPHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas I0JIs1 XUMUYECKOTO 3JIEMEHTA B COCTMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCIIOTa, OCHOBAaHHE, COJIb, JJICKTPOOTPULIATEILHOCTh, CTEIECHb
OKHUCJIEHUSl, XUMHUYECKas peakius, Kiaccuukanus peakluil: peakiuu
COCMHEHUSA, PEAKIMU PAa3JIOKECHUSA, PEaKUUU 3aMEIICHUS, PEaKUnH
oOMeHa, PK30- U SHJIOTEPMHUUYECKHE PEAKIIMH, TEeTUIOBOU 3 (DEKT peakiui,
AIpO aToMa, JJEKTPOHHBIA CIIOM aroma, aToMHas OpOUTallb, pPaaHyC
aToMa, XMMHUYECKasl CBSI3b, MOJSAPHAs U HEMOJSAPHAs KOBAJIEHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PacTBOP, MAaccoBas JI0Js BEIECTBA
(IpolieHTHAasi KOHIIEHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHUX IOHATUM W
MIPUMEHSTh 3TH MMOHITHUA IPU ONMCAHUU BEIIECTB U NX MPEBPAILLICHUN;

e HCIOJb30BATh XHMMHUUYECKYI0 CHUMBOJUKY I COCTaBieHHUS (popmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEaKIIUN;

e OMNpENETATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHECHUSX,
CTCTICHh  OKHUCIICHHUS  DJEMEHTOB B  OWHApPHBIX  COCJAMHCHUSX,
MPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY KIIACCY COEAWHEHUMN IO
dbopmynam, BHUJ XUMUYECKONW CBsi3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COCIUHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona J[. WM. Menngeneesa:
JIEMOHCTPUPOBATh TOHUMAHUE IEPUOAUYECKONM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX nojoxeHus B [lepmoamueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTajpo;

e OIKCHIBATH W XapakTepuszoBaTh TabmuuyHyro ¢Gopmy Ilepuonnueckoit
CUCTEMBbl XHMMHUYECKMX JJEMEHTOB: pa3jindarTh IMOHITUA «TJIABHAA
noarpynmna (A-rpymnmna)» u «mnodounas noarpymmna (b-rpynma)y, maneie u
OOJIbIIIME TIEPUOJbI, COOTHOCUTH OOO3HAUYECHUS, KOTOpPhIE HMEIOTCA B
tabnune «llepuwonnueckas cucreMa XuMHUYeckux d3iemeHToB [J[. .
MenzgeneeBay C YHCIOBBIMUA XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB M 3apsij sjupa, o0Iee YUCIO JISKTPOHOB
U pacrpe/ieieHue UX 1Mo JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIuu
BEIIECTB, M0 TEIIOBOMY d(PQeKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIME XUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/as OMUCAHUE TPUMEpPaMU MOJIEKYISIPHBIX
YPaBHEHHUUN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUM;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHWMHYECKHUX [MpEBpalllcHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIYUCIISAT OTHOCUTEJIBHYIO MOJIEKYJISIPHYHO W MOJISIPHYKO  MaccChbl
BEIIECTB, MAaCCOBYIO JOJIIO XHMHYECKOTO »JJIEeMEHTa 10 Gdopmyse
COEIMHEHHSI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, NPOBOAUTH PACUETHI
M0 YPABHEHUIO XUMUYECKOU PEaKIUu;

MIPUMEHSTh OCHOBHBIE ONEPALMHU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 000O0IIECHUE, CHCTeMaTH3aluio, KIIacCU(PHUKaIIUIO,
BBISIBIICHUE TPUYUHHO-CIEJICTBEHHBIX CBSI3€M — JJIsl U3Y4YEHUS CBOICTB
BEIIECTB M XUMHUYECKUX PEaKIHUil, €CTECTBEHHO-HAy4YHbIE METOIbI
MO3HaHUsl — HaOIOJCHUE, HU3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHbIN ¥ MBICTICHHBIN);

CIENOBAaTh  MpaBUJaM  MOJIb30BAaHUS ~ XUMHUYECKOW  TOCYJIOM W
71a00opaTopHbIM  O0OpYJIOBaHMEM, a TakKe IMpaBWwiaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMHU TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TMOJIYYECHHI0O U COOMpPaHUIO
ra3oo0pa3HpIX BEMIECTB (BOAOpPOJAa M KHUCJIOPOJA), MPHUTOTOBICHUIO
PACTBOPOB C OMNPEAECITEHHOM MAaCCOBOW JIOJIEM PACTBOPEHHOIO BEILECTBA,
IJIJAHUPOBAaTb M NPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C TOMOIIbIO MHIUKATOPOB
(makmyc, heHondranienH, METUIOPAHXK U IPYTHUE).

K xonity oOydenus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHMYECKMX IOHATHUN: XUMHYECKUI
DJIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, AHWOH, IIPOCTOE BEUIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJIEHUS, XUMUYECKasi peaKiusi, XUMUYECKasi CBsSI3b, TEIIOBOM 3(dexT
peakuuu, MOJb,  MOJSPHBII  00BEM,  pacTBOp,  IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IMCCOLMALNs, PEAKUMU HOHHOIO
oOMeHa, KaTanu3arop, XHMHYECKOE paBHOBecuEe, oOOpaTHUMble U



HEOOpAaTUMBIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIHH,
OKUCJIUTENlb,  BOCCTAHOBUTENb,  OKHUCJIEHWE M  BOCCTAHOBJICHUE,
aoTponus, aMmGOTEepHOCTh, XUMUYECKasi CBsI3b (KOBAaJICHTHAs, MOHHAs,
METaJUIMYecKasi), KpUCTAUIMYECKass pemeérka, KOppo3us METAJJIOB,
CIUIAaBbl, CKOPOCTh XUMHUYECKOW peakluuu, MpeAeiabHO AOIMyCTUMas
koHuenTpaus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XHMHMUYECKMX TOHATUA H
MPUMEHSTh 3TU MOHATHUS IPH ONMCAHUY BEIIECTB U UX NPEBPAIICHUN;
UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJieHUS (opMyIl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONpEIENATh BaJIEHTHOCTh U CTETIEHb OKUCIICHHS] XUMHUECKUX 3JIEMEHTOB B
COCMHEHUSX PpAa3IU4YHOrO COCTaBa, NPUHAUIEKHOCTh BEIIECTB K
onpeAenéHHOMY KIIacCy COEOUWHEHUil mo ¢opMysiaM, BUJ XUMHYECKOU
CBS3M (KOBaJICHTHas, MOHHAsA, MeTalInueckas) B HEOPraHMYECKHUX
COCUHEHUSX, 3apsil HOHA MO0 XMMHYECKON (popmyre, XxapakTep cpeisl B
BOJIHBIX PAacTBOPaxX HEOPTaHWYECKUX COECAMHEHUW, TUI KPUCTAJUIMYECKOU
PEETKN KOHKPETHOTO BEILIECTBA;

packpbeiBath cmbica llepmogmueckoro 3akona J[. WM. MeHnpeneeBa u
JEMOHCTPUPOBAaTh €ro TIOHHMMAaHUE: OIHWCHIBATh U XapakTepU30BaTh
TabnnuHyo Gopmy Ileproanueckoil cuCTeMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHATHUS «TJaBHas noarpynna (A-rpymma)y U «moboyHas
noarpymmna (b-rpynma)», manbie ¥ OOJbIIME TEPHUOJbI, COOTHOCUTH
0003Hau€HHsA, KOTOpbIE MMEIOTCA B NEPUOJUYECKON Tabnuue, ¢
YUCJIOBBIMU  XApaKTEPUCTHUKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, oO0IIee YUCIO DIICKTPOHOB U
pacrpesieieHne UX [0 D3JEKTPOHHBIM CJOsIM), OOBSACHATH OOLIMe
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JEMEHTOB M MX COEIMHEHUN B
npeaenax MajblX MEPUOJOB U IJIaBHBIX MOATPYMN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIECTBA,
XUMUYECKUE peakuuu (N0 YUCIY U COCTaBy YYacTBYIOLIUX B pPEaKIUU
BEIIECTB, MO TEIIOBOMY 3G (dEKTy, 0 U3MEHEHUIO CTENeHEH OKHUCIECHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIME U CHeUuDUUIECKUEe XUMUUYECKHUE
CBOMCTBAa MPOCTBIX W CIOXHBIX BELIECTB, IOATBEPXkIasi OIHMCAHHE
NpUMeEpaMu MOJIEKYJSPHBIX M HOHHBIX YPAaBHEHHI COOTBETCTBYIOLIUX
XAMHAYECKUX PEAKIIHM;

COCTaBJIATh YPAaBHEHHUS JJIEKTPOJIUTUYECKON JHCCOLMALNU  KHCIOT,
LIEN0YEN U COJIEH, ITOHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHHUS pEaKlWi, TMOATBEPKIAIOIMNUX CYyIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3TUIHBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HUX CTPOCHWUS,
BO3MOJKHOCTH TIPOTEKAHUS XHWMHUYCCKHX TPEBpAlICHUH B Pa3IUIHBIX
YCIIOBHSIX;

BBIYHCIISTh OTHOCHUTEIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO  MAaccChl
BCIIECTB, MAacCCOBYIO JOJIFO XHMHYECKOTO »3JIEeMEHTa 110 (dopMyIe
COCIMHEHMsI, MAaCCOBYIO JIOJIIO0 BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPAaBHCHHUIO XUMHUYECKOHW PEaKIIHH;

coONrofaTh  MpaBWiIa  TOJIB30BAaHHMSI ~ XMMHYECKOW  MOCYIOH |
7abopaTOpHBIM  O0OpPYZOBaHHWEM, a TaKKe IMpaBuja oOpalieHus c
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHSIMH IO BBIIOJHEHHUIO
7a00paTOPHBIX XWMHUYECKHX OTBITOB IO TOJIYYCHHUIO H COOMPAHHIO
ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAWTHh  PEaKIMH, TOJATBEPXKIAIOIINEG  KAueCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMUI-,
noaua-, kKapboHat-, Qocdar-, cunukar-, cyibdar-, THIPOKCHU]I-UOHBI,
KaTHOHBI aMMOHMSI U WOHBI M3YYCHHBIX METAJLIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIE OTICPAIlMH MBICIUTEIIPHON NEATCTLHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0O00OIlEeHHe, CHUCTEeMaTU3aI[uI0, BBISBICHUE
MPUYMHHO-CJICACTBEHHBIX CBSI3€H — JJII M3yYCHUS CBOWCTB BEIIECTB H
XUMHUYCCKUX PEAKIUH, eCTeCTBEHHO-HAy4YHbIC METOAbI TO3HAHHS —
HaOJIOZICHUE, U3MEPEHHUE, MOJCIUPOBAHUE, SKCIEPUMEHT (pEaTbHBIA H
MBICJICHHBIN).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KJIACC
KosnuecTBo 4acoB
Ne HanMeHnoBaHue pa3iennoB u DJIeKTPOHHBbIE (LM poBbIE)
KonTpoabHbie IIpakTnyeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTbI
Paznea 1. [lepBoHavanbHble XUMHYECKHE MOHITHUS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS H 5 5 bubnuoreka [JOK
' MPAKTUYECKOU IEATENbHOCTH https://m.edsoo.ru/7f41837¢c
YeJ0BEeKa
BermiecTBa U XUuMHUYeCKHE but6mmotexa [IOK
1.2 15 1
peaxiuu https://m.edsoo.ru/7f41837c¢
Hroro no pazaeny 20
Pasnen 2. BaxkHelilue npeacTaBuTe I HEOPraHNYeCKUX BelIeCTB
21 Bosnyx. Kucnopona. I[lonsitue 6 bu6nuoreka [IOK
' 00 oKkcHmax https://m.edsoo.ru/7f41837¢c
Bonopoa.Ilonsitue o kuciorax bubnnotexa LIOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 006 5 1 1 bu6nuorexa [IOK
' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KI1aCChI bubnuorexa [JOK
24 . 11 1 1
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c¢
Hroro no pazueiy 30

Paznen 3. [lepuoauveckuii 3akon u [lepuoanyeckas cucrema xumudeckux 31eMeHToB /. U. MenneneeBa. CTpoeHue aToMOB.
Xumnueckasi cBsizb. OKHUCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINU



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

[Tepuoauueckuii 3aK0H U

31 Ilepnoanueckas cucrtema 7 bubnuorexa LIOK
XUMHUYECKUX djiemeHnToB J1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aTtoma
XuMHUYECKas CBS3b. BuGmorexa LIOK

3.2 OxucrurensHo- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTCIIBHBIC PCAKIINN

but6mmorexa [IOK
Hroro mo paserty 15 https://m.edsoil.ru/7f41837c
PesepBHOE Bpems 3 bubnrorexa LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KJIACC

Kosnu4yecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3iesioB U TeM uuppoBbIie
Ne n/m P Kontpoabubie | IlpakTnueckue (pp )
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO M1 XMMHU4YeCKHe PeaKUMH
11 [ToBTOpEeHUE U yriTyOJIeHHE 3HAHUI 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEKTPONIUTHYECKAs JUCCOLHALUS. 8 1 1 bu6nuoreka [JOK
' XUMHUYECKHE PEaKIuy B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Paspnen 2. HemeTa/iibl M HX COeIMHEHUS
21 OO61mas XxapakTepuCTUKa XUMUYECKUX 4 1 bubnunoreka [JOK
' aneMmeHToB VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mast XxapaKTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnel. Cepa u eé€ 6 Bubamorexa [JOK
' PymibL- P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6m1ast xapaKTepuCTUKA XUMAYECKIX
2.3 anemMeHTOB VA-rpynmsl. A3ot, pocdop u ux 7 1 bubsmorexa HOK
' PYyIHIB. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepUCTUKa XUMUIECKUX
24 anemeHToB |VA-rpynmnel. Yraepon u 8 1 2 Bubmmorexa LIOK
' . by ' e https://m.edsoo.ru/7f41a636
KPEMHHI 1 UX COCTMHCHUS
Utoro no paznemny 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

Pa3gen 3. MeTaJJIBI M X COECIUHEHUS

3.1 OO611e cBOMiCTBA METAIIIOB 4 ﬁgg:;?f:g;?g}; £413636
bubnuorex K
3.2 Baxxueiinme MeTaaiIbl ¥ UX COSTUHEHUS 16 httgsJT / /r?].: dsi)grc: 171412636
Hroro no pasneny 20
Pa3nes 4. Xumus u okpyskawmas cpeaa
4.1 BemecTBa 1 MaTepuabl B )KM3HU YeJIOBEKa 3 bubamorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro o pazneny 3
PesepBHoe Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




ITOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
KosmnuectBo yacos DJIEKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoabnbie | IlpakTuyeckue A p
n/n Bceero u3yuyeHusi | oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
1 IIpenqMeT xumMun. Poib XuMHUU B )KU3HU 1 bu6nmunorexa [IOK
geJroBeka. Teja U BemecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE 0 METOIaX MO3HAHMS B XUMHUH 1 bubmmorera [IOK
A https://m.edsoo.ru/ff0d227e
[Ipaktnueckas pabora Ne 1 «IIpaBuia
3 paboThI B TabOpaTOPUN U IPUEMBI 1 bubnuorexa [JOK
oOpaitreHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucteie BemecTBa U cMecu. CrtocoObl 1 bu6nunorexa [IOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas pabora Ne 2
5 «Paznenenue cmeceli (Ha mpumepe 1 bubmorexa OK
A N PHMEP https://m.edsoo.ru/ff0d28c8
OUYHCTKU IIOBApPEHHOM COJIN)»
bu6nmunorexa [IOK
6 A 1
TOMBE I MOTICKYITH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE IEMEHTRI. 3HAKH 1 bubnnotexa IIOK
(CUMBOJIBI) XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThic U CIOKHBIE BEIICCTBA 1 bubmotera [IOK
P o https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSIHCTBA COCTaBa BCIIICCTB.

bubnuorexa [JOK
1 X .B
0 umteckas Gopmya. Banentaocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHX JIEMEHTOB
11 OtHOcuUTeNbHAS aTOMHas Macca. bu6nmmorexa [IOK
OTHOCHUTENBHASI MOJIEKYJIIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 105151 XMMHYE€CKOTO bu6nmmorexa [IOK
3JIEMEHTA B COCIMHCHUH https://m.edso0.ru/ff0d350c
13 KoauuecTBo BemecTBa. MoJb. bubnnoreka [IOK
MoutsipHast macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMUYECKHE SIBIICHUS. bubnuoreka [JOK
XumMuyeckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciI0BHs IPOTEKAHUS bubnmnoreka [IOK
XUMHYECKHUX peaKIuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnmnoreka [JOK
XHWMHUYECKUE yPABHEHUS https://m.edsoo.ru/ff0d3b88
Brraucnenus koaudyecTBa, MacChl
17 BEIIECTBA [0 YPAaBHCHUSM XUMHYCCKHUX bubmorera [IOK
n . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanms XuMruuecKux peakiuit
18 (coenuHEHHMS, pa3IOKEHUS bubmmorexa OK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIOMETUCT O60g CHUE U bubamorexa LIOK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIMs 3HAHUM
20 KonTponpHas padora Nel mo teme bubnmnoreka [JOK
«BelecTBa 1 XUMHUUECKUE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. Cocrtas bubnmnoreka [JOK

Bo3ayxa. Kucimopoa — snemMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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npocroe BemecTBo. O30H

dusnyeckre 1 XUMUYECKHUE CBOIICTBA

22 KHCJIOpo/ia (peakuuu OKUCIECHUS bubamorexa LOK
posa (peaKit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsTre 006 okcuaax
Crioco0OsI OTy4eHUs KHCJIOPO/ia B
23 nabopaTtopuu fn OMmeerH(iTn bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumenenune kuciopoaa
TennoBoii a¢ppext xumMuueckon
94 pEaKUHH, IIOHITHE O bubnnoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKHUX PEAKIIAIX
TomnuBo (HedTh, yrob 1 MeTaH).
25 3arpsi3HEHUE BO3AyXa, CIIOCOOBI €T0 bubmorexa OK
P AV, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHHUS
[Ipaktnueckas pa6ora Ne 3 o reme
26 «ITonmydenue u coOnpaHure KMUCIOpPoIa bubmorexa OK
" P PO, https://m.edsoo.ru/ff0d4ae2
M3YUYEHHE €r0 CBOMCTBY»
Bonxopox — anemMeHT u mpocToe bubnmnoreka [IOK
27
BemecTBo. HaxoxieHue B npupoje https://m.edsoo.ru/ff0d4ddo
28 duzryecKue U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
Bosopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [IOK
29 IT
OUITHE O IHeToTax i cobx https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTy4eHust BOJOPOa B bubnuorexa [JOK
nabopartopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktiueckas padora Ne 4 o reme
bu6nunorexa [IOK
31 «ITonyyenue u cobupanue BOAOpoOa,

HU3y4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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Mounsipubliii 00bEM razoB. 3aKOH

bubnuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o6b€ma, KOIMYeCcTBa
33 BEIIECTBA ra3a [0 €r0 H3BECTHO bubmorexa OK
B My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MK 00BEMY
Brruucienus 00bEMOB ra3os Mo
34 ABHEHHUIO PEAKIIMH Ha OCHOBE 3aKOHA bubmorexa HOK
ybas PEARIII T https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 duzryecKkue U XUMHUYECKUE CBOMCTBA bu6mmotexa [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuii. [lonstue 00 bubnuoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bonma xak pactBopuTens. HackieHHEIe
37 u HI;HaCBIpeHHLIS acTBOpHI. MaccoBas bubmorexa HOK
= p PBL https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B pacTBOPE
[Tpaktiaeckas padora Ne 5 o reme
38 «IIpurorosieHre pacTBOPOB € bubnunoreka [IOK
onpenenéHHON MacCOBOM 10eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIICCTBAY
39 KonTponsHas pabora Ne2 no teme bu6nunorexa [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
Oxkcuipl: CoCcTaB, KiraccupuKarus, bu6nunorexa [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue nu xuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHOBaHMS: COCTaB, KJIacCU(pUKAIIHS, bubmuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tonyyenue u XUMHYECKHUE CBONCTBA bubnmnoreka [JOK
43 .
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctaB, KiiaccupuKaIus, Bubmnotexa IJOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [lonyueHne nu XMMUYECKHE CBOMCTBA bubnmnoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMCHKIATYPa,
46 CHOCO(GLI: oI ‘-I)CHI/IH XHMHquKHe bubmorexa HOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTnueckas padora Ne 6. Pemienue
47 AKCIEPUMEHTANBHBIX 33724 M0 TeMe bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 I'enetnueckas cBs3b MEXKIY KiaccaMu bubnuorexa [JOK
HEOPraHMYECKUX COCUHEHUN https://m.edsoo.ru/00ad9a50
bu6nunorexa [IOK
49 O06o00menne u cucTeMaTH3anus 3HaHU!
= i https://m.edsoo.ru/00ad9ch2
KonTtponpHas padota Ne3 mo reme
50 "OCHOBHBIE KJIaCCHl HEOPTAaHUYECKUX bubmmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbie MOMBITKU KIacCUPUKALIUU
51 XUMHYECKHX 371eMeHTOB. [ToHsTHe 0 bubmmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
IpyIIax CXOIHBIX SJI€MEHTOB
[Teproanyeckuii 3aKOH U
bubmunotexa IIOK
52 [Tepuoanueckast cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenneneeBa
b K
53 [Tepuo b1, TPyMIIBI, TOATPYIIIHI nommorexa 110

https://m.edsoo.ru/00ada52c
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Crtpoenue atomoB. CocTaB aTOMHBIX

bubnuoreka [JOK

54
saep. N3oTomnsl https://m.edsoo.ru/00ada342
CtpocHuE IIEKTPOHHBIX 000JI0YEK
P P N bu6nmmorexa [IOK
95 aTOMOB 31eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl . 1. Menneneena
XapaKTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €ro MOJOKEHUIO B bubnuorexa [JOK
[Tepuoanueckoit cucteme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepromuueckoro 3akona s
57 pas3BuTus Hayku u npaktuku. 1. 1. bubnnoreka [IOK
MenneneeB — yu€Hbli, e1aror u https://m.edsoo.ru/00ada96e
rpakIaHuH
DIEeKTPOOTPULIATEIILHOCTh ATOMOB
bubnuorexa [JOK
58 XUMHUYECKHUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepodHas paboTa
bu6nmmorexa [IOK
59 Honna ecKas CBsI3
HIHA XM 7 eBAsh https://m.edsoo.ru/00adac34
60 KoBanenTHas nosspHas XuMu4eckas bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenonsspHasi XUMUYECKAs bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [IOK
62 CreneHb OKUCICHUS
https://m.edsoo.ru/00adae?28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bubnuorexa [JOK
peakuu https://m.edsoo.ru/00adb076
64 OKUCIUTETN U BOCCTAHOBUTEIH bubmorera [JOK

https://m.edsoo.ru/00adb076
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65 KonTponpHas padora Ne4 mo teme 1 bubnmnoreka [JOK
«CrtpoeHne atoma. XMMHYECKAs CBSI3b)» https://m.edsoo.ru/00adb486
66 PesepBHeIit ypok. O6001IeHNE U 1 bubnuorexa [JOK
crucTemMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O60011eHE U 1 bubnmnoreka [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
Pe3epBHblitl ypok. O6001ieH1e 1 bubnmnoreka [IOK
68 . 1
cUCTeMaTU3alus 3HaHUHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne Harta uugposbIe
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oO0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
Ilepnoanyeckuit 3aK0OH.

1 [Tepronnueckas cucrema 1 bubnnoreka [IOK
XUMHUUYECKUX dnemenToB /1. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOWCTB XUMHUYECKHUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuorexa [JOK
HEOPTraHWYECKHUX BEIIECTB https://m.edso0.ru/00adb7e2

4 Buabl XMUMHYECKO# CBSI3U U THUIIBI 1 bu6nunorexa [IOK
KPUCTAIIIINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponpHas padota Nel mo reme

) «IloBTOpEeHue u yriryoiaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/IesioB Kypca 8 Kiacca

6 Kiaccudukamnus XuMHIecKux 1 bubnmnoreka [JOK
peaKLMii Mo pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eaknuu. IloHsATHE O TOMOI€HHEIX U 1 bubmorexa HOK
P ' https://m.edsoo.ru/00adbe9a
TeTEePOTEHHBIX PEAKIIHIX
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.

bubmnorexa IJOK
8 @dakTopbl, BIUSIOLUIME HA CKOPOCTh 1

XUMHUYECKON PCaAKIHMU U ITOJTOKCHHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'O paBHOBCCHA

OKHCIHTEIIFHO-BOCCTAHOBUTCIILHBIC

Bbubmunotexa IJOK

9
peakiuu https://m.edsoo.ru/00adcade
Teo SIIEKTPO €CKOIi
10 I/IC(I:): ﬂns Ifl:p CJ;I?IZI:II)IG:I;I :na6ble buGnnorexa [OK
a TUHATHH. https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 MounHble ypaBHEHU PEAKIIUN bubmaorexa [IOK
yp peakl https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHWUI B CBETE NPEACTABICHUN bubmmorexa LOK
p Vﬂ https://m.edsoo.ru/00add5d8
00 PIEKTPOJIUTHYECKOM TUCCOITUAITTT
XHUMUYECKHE CBOMCTBA COJIEM B CBETE
13 IpeacTaBIeHU 00 bubmorexa LOK
pet . https://m.edsoo.ru/00add8b2
ANEKTPOJUTHYECKOM TUCCOITUAITTT
. bubnmumorexa [IOK
14 I1
OHATHE O THIAPOJIHZE COCH https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3AIIHS bu6mmotexa [{OK
3HAHHUU https://m.edsoo.ru/00addd12
[IpakTrueckas pabora Ne 1.
16 «Pemenue 3xcriepuMeHTAIILHBIX bubmmorexa LOK
P https://m.eds00.ru/00addbfa
3ajauy
KonTponbHnas pabora Ne2 no teme
17 «DJIEKTPOIUTHYECKAS TUCCOLIMALIAS bubmaorexa [IOK
o A AT https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B PACTBOPAX)
OO01as XxapakTepUCTUKA TaJIOTEHOB.
18 Xnﬁnqecfne CBI;ﬁCTBa Ha [IpUMepe bubnnorexa [OK
p P https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ComsiHast KUCIOTA, bubnmoreka [JOK
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XUMHUUYECKUE CBOMCTBA, OJIy4YEHHE,
MIPUMEHEHHE

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

[Tpaktiaeckas padora Ne 2 o reme

Bbubmnotexa IJOK

20 «HonyquH? COH? HOM KHCTOTHL https://m.edsoo.ru/00ade348
n3yuyeHue e€ CBOMCTB»
Brraucienus no ypaBHeHHSIM

21 XUMHYECKHUX PEaKIUid, €CITU OJUH U3 bubmmorexa LOK

https://m.edsoo.ru/00ade488

peareHToB JaH B U30BITKE

99 OO6m1ast xapaKTepuCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpymrb https://m.edsoo.ru/00ade64a
AnnoTponHbeie MOAU(DUKAIIH CEPBI.

23 Haxoxnenue cepbl U €€ COeJMHEHU bu6nunorexa [IOK
B MpUpOJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl

24 CepoBoaopo, CTpoeHue, bubnuorexa [JOK
¢usnyeckrue 1 XuMHUYEeCKne CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHasi KUCIIOTA,

25 ¢bu3nUecKkre 1 XUMHYECKUE CBOMCTBA, bubmorexa [IOK

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

MPUMCHCHHE
XUMHUYECKUE PeaKlnu, JIeKAIIUE B
OCHOBE IIPOMBILIUIEHHOT0 crioco0a

26 ITOJIyYEHHUs CEPHOM KUCIIOTBHI. bubnmnorexa [IOK
XUMUYECKOE 3arpsi3HeHue https://m.edsoo.ru/00adec8a
OKpYXarUIel Cpeapl COCTMHEHUSIMU
cepbl

97 Brruucinenue MaccoBoii JOJIM BBIX0/1a bubnuorexa [JOK
MPOAYKTa PEaKL U https://m.edsoo.ru/00adec8a

28 OO6mr1ast xapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
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VA-rpynmbl. A30T, paclipoCTpaHEeHHE
B IIpUpoje, GU3NUYECKUE U
XMMHYECKHE CBOMCTBA

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

AMMUak, ero GuU3NIeCcKue u

29 XAMUYECKHE CBOMCTBA, OIYUCHUC U buGmotexa [IOK
> BOY https://m.edso0.ru/00adf004
MIPUMECHECHHE
[Ipaktrueckas pa6ora Ne 3 o reme
30 «ITonmyyeHne aMMHaKa, H3y4deHHe ero bubmorexa HOK
. i 2 K5 https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KHCIIOTA, € PU3NYECKHe U bubnuorexa [HOK
XHMHYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHrue HUTPATOB U COJIEU
aMMOHHUS B KQ4€CTBE MUHEPAIBbHBIX

32 o0peHnii. XUMH4YECKOe bubmmorexa HOK
yAODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH cpe/Ibl
COCIUHEHHMSIMU a30Ta
dochop. Oxcun pocdopa (V) u

33 q)ocg)o pHaH KI/ICJI((lea (b(blfzm(qezlme u bubmxoreia LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOHCTBA, TOTyICHHE
HcnonwszoBanue pocdaros B

34 KauyeCcTBe MHHEPATbHBIX YI00pEeHUH. bubnmnoreka [JOK
3arpsi3HEHUE TPUPOHOU Cpeibl https://m.edsoo.ru/00adfc20
¢dbocdaramu
VYraepon, pacupocTpaHeHIE B

35 npu 1(D)Ile (Il))nmlt)leczle A XUMHAYECKUE bubmorexa LOK

PHPOAE, https://m.edso0o.ru/00adfd9c
CBOMCTBA
36 Oxcupsl yriaeposa, ux Gpusndeckue u bubmuoreka [JOK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJOTHYECKHE MPOOIEMBI,
CBsi3aHHBIE ¢ okcuaoM yriepoza (1V)

37 VYronbHast KUCIOTA U €€ CONu bubmmorexa [IOK
https://m.edsoo.ru/00ae006c
[Ipaktueckas pa6ora Ne 4 o reme

38 "[lonydeHue yriieKucioro rasa. bubnmnoreka [JOK
KauecTtBenHnas peakius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHayanbHBIE MOHATHSA 00
39 OpraHMYECKHX BEIIECTBAX KaK O bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COCMHEHHSX yTIIepoaa
40 Kpemuuii u ero coequHeHus bubmmorexa HOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 SKCIIEPUMEHTANIBHBIX 33724 110 TEME bubnmoreka [JOK
«BaxxHenmme HeMeTaJuIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS
KonTponsHas padora Ne3 mo teme

42 «Baxueinme HEMeTalIbl B UX bubmmorexa [IOK

https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO01as xapakTepuCTUKa XUMUYECKUX
AJIEMEHTOB — METAJLJIOB.

43 MeTauindeckas CBsI3b U bubnunotexa IIOK
MeTa/TMYeCKas KpUCcTaindecKas https://m.edsoo.ru/00ae103e
peméTka. duznyeckrue cBocTBa
METaJIJIOB
XHUMUYECKUE CBOMCTBA METAJLJIOB.

44 DIEeKTPOXUMUYECKUN P bubmmorexa [IOK

HaIpsKEHUH METaJljIoB

https://m.edso0.ru/00ae1156
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OO61me crocoObl MOTyUYCHUS
metaioB. CiuiaBrl. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEeaKITui bubmorera I[IOK
yp DEAKIIHH, https://m.eds00.ru/00ae1156
€CJIW OJIUH U3 PEareHTOB COJIEPIKHUT
MPUMECH
46 IlonsATHE 0 KOPPO3UU METAJIIOB bubmmorexa HOK
PP https://m.eds00.ru/00ae1278
bu6nmunorexa [IOK
47
[enormsie MeTatTEL https://m.edso0.ru/00ael4b2
48 OKCuIbI U TUIPOKCHUIBI HATPUSI U bubnuortexa [JOK
Kaaus https://m.edso0.ru/00ael4b2
49 [IlenoyHO3eMENbHBIE METAIIIBI — bu6mmorexa [{OK
KaJbIIUA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiimmne coeIMHEHNS KAJIbIIAS bubmorexa HOK
A a https://m.edso0.ru/00ae15e8
51 O0001IeHrEe B CUCTEMATH3AIS
3HAHHUH
59 JK&cTKkoCTh BOABI B CIIOCOOEI €& bubnnoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padorta Ne 6 mo Teme
53 "YKEcTKOCTH BOIBI U METOJIBI €€ bubmorexa OK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6nunorexa [IOK
54 A i
JTHOMIHIH https://m.edso0.ru/00aelc64
55 AmMpoTepHbIEe CBOICTBA OKCHJIA U bubnmnoreka LIOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuoreka [JOK

https://m.edsoo.ru/00ae1d86
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OKcubl, THAPOKCHUIBI U COJTH JKese3a

bubnuoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHre u cucTeMaTu3amnus
3HaHUU
[Ipaktueckas pabora Ne 7. Pemienue
59 SKCIIEPUMEHTAIBHBIX 3a/]a4 110 TEME bubnuoreka [JOK
«Baxxnelme MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS
Brraucnenus no ypaBHeHHUSIM
XUMUYECKHUX PEaKLUUH, ECIIM OJUH U3
60 peareHToB JaH B U30bITKE WIN bubnmnorexa [IOK
COJIEP’KUT IpUMecH. Brruncienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BBIX0JIa IPOTYKTa
peakuuu
61 O06001mIeHre u cucTeMaTu3amnus
3HaHUU
KonTponsHas pabora Ne4 mo teme
62 «Baxxneime MeTaibl U UX
COEIMHEHUS»
63 BeniectBa u maTepuansl B bubnuorexa [JOK
IMOBCEIHEBHON KU3HU YeI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE bubnuorexa [HOK
OKpY Karoulei cpeibl https://m.edso0.ru/00ae4270
65 Ponb xumum B pereHun bubnmnoreka [JOK
9KOJIOTHYECKHX MPOOIeM https://m.edsoo.ru/00ae4270
66 Pe3epBHblii ypok. O60011eH1Ee U bubnmnoreka LIOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHelit ypok. O6001IeHNE U bubnmoreka [JOK
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cUcTEMAaTH3aU 3HAaHUN

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

68 Pesepubiii ypok. O60061ieHne u

cUCTEMAaTH3aU 3HAHUN

Bbubmunotexa IJOK
https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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NHTEPHET






		2024-09-05T11:43:44+0500
	Беляева Оксана Анатольевна




