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INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs, COCTaBJICHHAs Ha
OCHOBe TpeOOoBaHMII K pe3ylbTaTaM OCBOCHMsS OCHOBHas oOpa3oBaTelibHas Iporpamma
OCHOBHOTO o0miero ooOpaszoBanus, mnpencraBieHHas B ®I'OC OOO, a Takxke Ha OCHOBE
denepanbHOi paboueil mporpaMmbl BOCIUTAHUS U € y4ETOM KOHIICTIIMU MPENoJIaBaHusl Kypca
npeaMera « XuMus» B 00pazoBaTelIbHBIX oprannsanusax Poccuiickoii @enepanui .

[IporpaMMa o XuMuUM JaeT NPEICTaBICHUE O MPEAMETax, OOy CTpaTeruio o0yueHus,
BOCIIUTAHUS W Pa3BUTHUs OOYy4YalOIIUXCA B paMKax Y4yeOHOTO MpeIMeTa, YCTaHABIMBAET
o0s3aTenpHOE TMPEAMETHOE COJepX)aHue, oOecreynBaeT oOecreueHue ero Mo KiaccaM |
CTPYKTYpPHUPOBAHUE IO Pa3jesiaM U TeMaM MPorpaMM 10 XUMHUH, OTIPEIeTIseT KOJTUIECTBEHHBIE
KaueCTBEHHBIC XapaKTEPUCTUKU COACPKAHUS, PEKOMEHYEMYIO MOCIEeI0BATEIbHOCTh U3YyUEHUS.
XUMHUS C YU4ETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKA y4eOHOTO Ipoliecca,
BO3PACTHBIX KaTErOpHil 00YYaromIMXCsl, OMPEIENIA0OT BO3MOKHOCTH MPEAMETa ISl peanu3alun
TpeOOBaHUSI K pe3yJibTaTaM OCBOCHHS OCHOBHON 0O0pa3oBaTeIbHOM MMpOrpaMMbl Ha YpPOBHE
0a3oBoro oOmiero oOpazoBaHus, a Takke TpeOOBaHUA K pe3yJbTaTaM OOY4YeHHs] XHMHUU Ha
YpOBHE IeJiel M3ydeHUs MPeJAMeTa M OCHOBHBIX BHUIOB y4eOHOrO IMpollecca -MIO3HABATEILHOM
JEeSTEIIbHOCTH 00YYaronIerocs 1o OCBOCHUIO YUYEOHOTO COJIePIKaHus.

3HaHHUE CIY)KUTEIeW Mupa s (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIETOCs, €ro
MPEJICTAaBICHUI O MaTepuaibHOM €IMHCTBE MHPA, OCHOBHAs POJIb KOTOPOTO 3aKJIIOYAeTCs B
(GOpMHUPOBAHUK XUMHH MPEICTABICHUNA O B3aUMOINPEBPAIEHUAX SHEPTUU M O 3€MHBIX TeJaxX B
pUPOJIe, O MYTAX PELICHUSs, CBA3aHHBIX ¢ MPoOIeMaMH Pa3BUTHsI YE€JIOBEUECTBA —BOIl IPUPO/IBI,
HHEPTreTUYECKON, MaTEPHAIBHOM U OCHOBHOM 0€30MacHOCTH, TPOOIEMBI 3JpaBOOXPAHEHUS.

N3yuenue xumuu:

o0OecrieyeHre YCIOBUM JIJIi CaMOPAa3BUTHSL M KYJIbTYpbl JIMYHOCTH, €€ oOumel u
byHKIIMOHATBHOTO (POPMHUPOBAHUS TPAMOTHOCTH;

BHOCHUT BKJIQJI B HABBIKM MBIIIJIEHUS U TBOPUYECKHUE CITIOCOOHOCTH OOYYArONIUXCsl, HABBIKU
UX CaMOCTOSITENIbHON y4eOHOW AeSTeNbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIEI0BATENbCKUX
YMEHUN, HEOOXOAMMBIX KaK B TTOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHATHHOU JIEATETbHOCTH;

3HAKOMCTBO €O CHENU(UKON HAyYHOTO MBIIIICHHS, 3aKIIabIBAOIIEE OCHOBHI I[EIOCTHOTO
B3IJIA/Ia Ha E€IUHCTBO TMPUPOABI U  YENOBEKa, SBISETCSA OTBETCTBEHHBIM  ATalloM
B Pa3BUTUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIINXCS;

cozeiicTBue (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM,
K MIPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30BaHe 00yJarOIIUXCS.

OTH HampaBieHUs B OOYYCHHH XUMHUU TPHUBOIAT K CHENU(PHUIECKOMY COIEpPKaHUIO
y4e0HOr0 TpeaMeTa, KOTOPBIA SIBISETCS TEJarormueckd aJanTUPOBAHHBIM OTPaKEHUEM
HaIpaBJICHUsI HAYKU XUMHUHU Ha OMPE/ICTICHHOM JTarle €e Pa3BUTHS.

Kypc xumun Ha ypoBHE 0a30BOr0 001Iero 00pa3oBaHusl, OpPUEHTUPOBAHHBIN HA OCBOCHHE
00yYaronMMHUCs, COOTBETCTBYET CHUCTEME I€PBOHAYAIBHBIX TIOHATHH XWMHH, OCHOBaM
HEOPTraHWYECKOM XMMUU U HEKOTOPHIM BaXKHBIM IMOHATHUSIM OPraHUYECKON XUMHUH.

CtpykTypa conepkaHHUsi IpOrpaMMbl TI0 XUMHH C(OPMHUPOBAHA HAa OCHOBE CHCTEMHOTO
JocTymna K ee uzydeHuto. CojiepkaHle COCTOUT U3 CHCTEM MOHSATHI XMMHYECKUX JIEMEHTOB U
CHUCTEM BEIECTB, a TaKXe TOHITHH XHUMHYECKOoro pexkuma. Ob0ecreunBaTh 3TH CHCTEMBI
CTPYKTYPHO OPTaHW30BAHHOW JI€ATEIBbHOCTHIO IO MPUHLHUILY MOCJIEI0BATEIbHOTO Pa3BUTHS
3HAHUU HA OCHOBE MPEACTABIECHHBIX Ha PA3HBIX YPOBHIX TEOPETUUECKIX OCHOB:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNUS,

— Ilepuonuueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHbIE 3aKOHBI XUMUU;

YYEHHS O CTPOCHUH aTOMa U MEAUIIMHCKON CBSI3U;
[IpencraBneHuit 00 AMEKTPOTUTHUCCKON AUCCOIMAIINH BEIIECTB B PACTBOPaXx.



TeopeTnueckue 3HaHUS, OCHOBaHHbIE HAa SMIIUPHYECKU MOJYUYEHHBIX M OCMBICICHHBIX
(akTax, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHA K IMpoueaype, GyHKIMOHUPOBAHUE
byHKIMI 00BSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CBOMCTB U BO3ZMOKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJIYyUYEHHUS U3y4YaeMbIX BEILECTB.

OcBoeHue MporpaMM [0 XHMHUHU CHOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUNH O
¢u3nueckux pe3yiabTaTax HAayYHBIX KapTUH MHpa B JIOTUKE €€ CHCTEMHOW MPUPOIHI,
[EHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAaHUIO U METO/IaM MO3HaHUA B Hayke. M3yueHne XumMuu
IPOUCXOAUT C IMPHUBJICYEHHEM 3HAHUU U3 paHee H3YUYEHHBIX Hay4YHBIX IIPEIMETOB:
«Oxpy>xaroruit Mup», «buonorus. 5-7 knacce» u «dusuka. 7 Kiaacc.

[Ipy m3ydeHUM XUMHHM MPOUCXOIAT 3HAHHMS OCHOB MEIWIIMHCKOW HAyKH Kak o0jacTu
COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKOW MAESITeTbHOCTH YeJIOBeKa M KaK OJHOW U3
COCTaBJISIOLIMX MUPOBOI KyiabTypbl. OCHOBHAsI 3ajjaua IpeIMeTa COCTOUT B IIOCIIEA0BAaTENbHON
cucteme (yHIAMEHTaJIbHBIX 3HAHUM — (yHAaMEHTANbHBIX (DAKTOB, OOBSICHEHHI, TEOPUH U
TEOPHH, JOCTYITHBIX 0000IICHNI MUPOBO33PEHYECKOTO XapaKTepa, A3bIKOBOM HAYKH, B OOIICHUH
C TpPaIUIMOHHBIMU METOJIaMU T[IO3HAHUS TPU HU3YYCHHHM BEIIECTB M (YyHIAMEHTAIBHOTO
MPUHIMIIA, B Pa3BUTUU U PA3BUTUU IMO3HABATEIBHBIX YMEHUW M MX MPUMEHEHHS. B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIE0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMU B [TIOBCEIHEBHOM JKU3HH.

[Ipy m3yyeHMH XMMHUU Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHHsS Ba)KHOE 3HAYCHHE
IPUOOPETHN TaKUe LIETH, KaK:

—TpeOyeT HWHTEINIEKTyallbHO pAa3BUTON JUYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TPHHITHIO DEHICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

—KayecTBO  OOydeHHMss Ha  CHCTEMAaTHYeCKOe MPHOOIIEHHE  OOyYarommxcs K
CaMOCTOSITENIbHOM TMO3HABaTEeNbHON JESITeNbHOCTH, CTAHAAPTHBIM METOJUKaM IO3HaHUS,
(GbopMHUPOBAHNIO HAIIPABJIEHHON MOTUBAILIMU U PA3BUTHIO CIIOCOOHOCTEN K XUMUH;

—o0ecrieyeHne  yCJIOBUHM, BKJIIOYEHHE OOyueHMs B  oOOydeHHME pPa3HOOOpa3HOM
JeSITEIbHOCTH, TO3HaHMS U CaMONO3HAHMSI, KIIIOYEBbIE HABBIKM (KIHOYEBBIX KOMIIETEHIIHI),
00111e4eI0BeYeCKoe 3HaUeHUE JUIsl pa3IMYHbIX BUAOB JAEATEIbHOCTH;

—O/JIEP’KMBAET 001YI0 (YHKIIMOHAIBHYIO U €CTECTBEHHO-HAYYHYIO IPAMOTHOCTh, B TOM
YHCclie YMEHUN OOBSCHATh U aHATM3UPOBATH MPOOJIEMBI OKPY’KAOIIEr0 MUPA, UCTIONb3YsI 3HAHUS
W OMBIT, TOJIYYCHHBIC MPU U3YYCHUH XUMHH, NMPUMEHATh MX MpPH oOecredeHuu mnpodiemM B
MIOBCEAHEBHOM KU3HU U TPYIOBOU JEATEIILHOCTH,

—OTHOLIEHHE K Y4YallUMCS TYMaHUCTHMUYECKHUX OTHOIIEHUH, MOHMMaHHE LEHHOCTEH,
HAYYHBIX 3HaHUU IS pa3pabOTKU SKOJIOTHUYECKUX MPUHIIMIIOB MOBEIEHUS B OBITY U TPYAOBOI
JESITEIbHOCTH B LIETISIX COXPAHEHMSI UX 370POBbs U OKPYIKAIOLIeH MPUPOAHON Cpebl;

— pa3BUTHE MOTHMBAallMM K OOYYEHHIO, CHOCOOHOCTEHl K  CAMOKOHTPONIO |
CaMOBOCITUTAaHUIO Ha OCHOBE (POpPMHpPOBAHUS OOIIEUETIOBEYECKUX LIEHHOCTEH, MOJArOTOBKU K
0CO3HAaHHOMY BbIOOpY MPOGUIIS U HAIIPABICHHOCTU AaJIbHEHUIIIEr0 00yUeHHs.

OO01iee KOJIMYECTBO YacOB, OTBEICHHOE /JIsi M3yYeHUs XMMHUHM Ha YPOBHE HAdajJbHOTO
obmero oOpa3oBaHus, coctaBusieT 136 vacoB: B 8 kiacce — 68 wacoB (2 yaca B Hemenio), B 9
Kyacce — 68 "acoB (2 yaca B HEJENIO).

COLAEP)XAHUE OBYUYEHUSA

8 KJIACC

HepBOHa‘laJIbeIe XUMHNYECKHUE TTOHATHUSA



[Ipenmer xumuu. Posib XMMHUM B KM3HM 4Ye€JIOBEKa. XMMHSI B CHCTEME Hayk. Tema u
BenlecTBa. PuU3NUECKUE CBOMCTBAa BEIIECTB. ArperaTHoe cocTosiHue BeiecTs. IIpennoxenue o
MeTOJIaX MMo3HaHus B XUMuu. YucTeie BeecTBa u cMmecu. CriocoObl pasyieseHus cMecei.

ATOMBI u MOJIEKYJIbl. XUMHUYECKUE as1eMeHThl. CUMBOJIBI 3JIEMEHTaPHBIX
31eMeHTOB. [IpocThie u ciiokHbIE BelecTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass  (opmyna. BaneHTHOCT ~ aTOMOB ~ XMMHMYECKHX  JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasA Macca. OTHOCHUTENbHASI MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTA B COEMHEHMSIX.

KonuuectBo BemectBa. Mosib. MosisipHast macca. BzaumMocBsi3b  KOIM4YECTBA, Macchl U
quCciIa CTPYKTYPHBIX BemecTB. Pacuérel mo popmyiiam pe3ynbTaToB pe3yibTaToB.

®u3nueckue M MEXaHWYECKHUE SIBJIICHMS. XMMUYECKas peaklUMs U €€ NPU3HAKU. 3aKOH
COXpaHEHHMs MacC BEIIeCTB. XMMHUYECKHe ypaBHeHUs. Kiaccudukanus HSKOHOMHYECKOTO
BO3/ICICTBUS (COENMHEHUS, PA3NIOKEHHUs, 3aMEHbI, 0OMEHA).

Xumuueckuii IKcnepumenm

3HAaKOMCTBO C XUMHYECKOW IMOCYJI0i, TpaAUIIMOHHbIE pabOThl B 1a00PAaTOPUU U MPUEMBI
oOpareHusi ¢ JIabOpaTOpHBIM O0OpPYAOBAaHUEM, H3YYCHHE M OMUCAaHUE (PU3UUECKUX CBOMCTB
00pa3110B HEOPraHWYEeCKUX BELIECTB, HaONO/AeHNEe 3a (U3MUYECKUMHU BellecTBaMU (TUIaBlIEHUE
BOCKa, TasHHUE JbJIa, PACTUpPAHME caxapa B CTYIKE, KWIIEHWE M KOHJEHCAlUsl BOJbI) M
XUMUYECKMMH  BellecTBaMH  (TOPEHHME  CBEYM, MPOKATUBAHUE MEIHOM  IMPOBOJIOKH,
B3aMMOJICHICTBHE MeJa C KHCIOTOW) HaOmo/IeHne, HAOMI0JACHHWE W ONMUCAHWE NPU3HAKOB
MPOTEKaHUs BO3JCHCTBHS (pa3ioKeHHe caxapa, B3aUMOJCHCTBIE CEPHON KUCIOTHI C XJIOPUAOM
Oapusi, pasnoxxeHue ruapokcuaa Mmeau (II) mpu HarpeBaHuM, B3aUMOJAEWCTBHE JKEE3a C
pactBopom TtBepmoii memu (1)), cmocod wu3ydeHHs pasfeaeHHs CMECEi: C MarHHTOM,
¢uibTpOBaHUEM, BbIIAPUBAHUEM, IUCTWIULSILMEH, XpomaTorpadueid, IpoBEIEHHUEM OYHCTKHU
MOBapEHHOM CcoNMM, HaOMIOJCHHEM M ONHCAHMEeM pe3yJbTaTOB MPOBEICHHS  OMbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS Macc, CO3aHUs MO/ieiel MOJIeKYJ (IIapOCTEPKHEBBIX).

Baskneiiimue npeacraBuTe/ I HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech rasza. CoctaB Bo3ayxa. Kucimopox — 27eMeHT M IpocToe
BelecTBo. HaxoxkieHue Kucnopoaa B Npupoje, Gu3ndeckue 1 XUMUUECKHe CBOWCTBA (PEaKiuu
ropenusi). Okcuel. [Ipumenenne kucinopoaa. CrocoObl MOMy4eHHsl KUCIopoia B 1abopaTopusix
U Ha mpowusBojacTBe. KpyroBopor kucnopoaa B mpupojae. O30H — ajioTpomHast MOAupUKaIus
KHCIJIOPOJIA.

TennoBoil 3(pPeKkT XMMHUYECKOrO COCTOSHHUS, TEPMOXMMUYECKHE YpPAaBHEHMS, IK30- U
AHAOTEPMUYECKHE COCTOSHUSA. TOIUIMBO: yrojib M MeETaH. 3arpsi3HEHUE BO3/yXa, CTENEHb
NapHUKOBOTO 3P deKTa, pa3pyLIeHHe 030HOBOTO CIIOS.

Bomopon — snmemeHT m mpoctoe BemecTBO. Haxoxaenne BenmkoOputanuu B mpuUpoje,
(bU3MYECKUX U XUMHUYECKHUX CBOMCTBAX, MPUMEHEHHH, CITIOcO0ax monydeHus. KucinoTel u conu.

Mousipabiii 00beM ra3za. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boga kak pactBoputens. PactBopsl. HaceilieHHble U
HEHACBIIIeHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBast 7ol BellecTBa B
pacTBope. XuMHueckue cBoicTBa BOJbl. OcHOBaHUA. Poib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOAbl B NpUpOE. 3arpsA3HEHHE OKpyKaromeh cpeabl BoA. OxpaHa u
OYMCTKA BOJBI.

Knaccudukanmst Heopranmueckux coenunenuit. Oxcunpl. Knaccudukamms  OKCHAOB:
oneoOpasytomye (OCHOBHBIE, KUCIIOTHBIE, aM(OTepHbIe) U Heconeobpasyromue. Homenknatypa
okcu10B. u3nyecKkre U XMMHUYECKHUe CBOICTBa OKcu10B. [lomyyeHre okcuaoB.

OcHoBanwust. Knaccudukanus OCHOBaHUM: mENoYn u Hepellaemblie
ocHoBaHMs. HoMeHnknatypa ocHOBaHUH. OCHOBaHBI dbuznveckue u XUMHYECKUE
cBorictBa. [lonmyyenue ocHOBaHMIA.

Kucnotel. Kmaccudpukanus kucinor. Homenkmarypa kuciaor. @u3ndeckue M XUMHYECKHE
cBoMcTBa KUCHOT. Panx akrusHoctu metainos H. H. bekerosa. [lonyuyenue KUCIIOTHI.



Conu. Homenkiarypa coseil. dusznueckue u XUMHUYECKHE cBoicTBa cousd. [lomyuenue
COJIEH.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm

KaueCTBEHHOE OIpeJelIieHue COJIepKaHusl KHCIOpoJa B BO3AyXe, IOJIy4eHHue, coop,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJEHHE B3aMMOJEHCTBUS BEILECTB C
KHCJIOPOJIOM M YCIIOBHII BO3HUKHOBEHUS W MOBBILICHUS TOpeHHs (M0Kapa), O3HAKOMIICHHE C
BBIOOPKAaMHU OKCHJIOB U ONHMCAHWE WX CBOWCTB, MOJy4YeHHE, cOOp, PACIO3HABAHUE U M3YUYCHHE
CBOMCTB OKCHIOB (ropeHue), B3aumojciicTtBus BemukoOpuranuu c¢ okcugom wmean (1)
(BO3MOKHO HCIIOJIb30BAaHHE BHJICOMATEPUAIIOB), HAOIIOeHNE 00pa3I0B BEUIECTB, BXOIAIINX B
coctaB 1 MOJb, HCCIEIOBAaHUME pACTBOPEHUS BELIECTB C PA3JIMYHONM PaCTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIICHHON TEMIIEpaTypoul [0JEHd pPacTBOPEHHUs BELIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUIEOMATEPHAJIOB), HCCIEIOBaHUE OOPA3IOB HEOPTaHMYECKUX BEUIECTB PA3IMYHBIC KIIACCHI,
HaOII0/IEHUE 32 U3MEHEHUEM OKPACKH MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEN0YeH, H3yueHue
B3auMoieicTBusl okcuaa meau (1) ¢ pacTBopoM cepHO#M KHCIIOTBHI, KUCIOT C METaIaMH,
ObICTpast HEUTpaIn3alus, MOJyUYeHUEe HEPACTBOPUMBIX OCHOBAHUM, BRITECHEHUE OJTHOTO METalia
JpYrMM M3 pacTBOpa TBEPJIOTO BEIIECTBA, PELIEHUE SKCIEPUMEHTANbHBIX 3a/lad MO0 TeME «
Bakneiilne Ki1accbl HEOPraHUYECKUX COCTUHEHUID.

Ilepuoauyecknit  3akoH u  Ilepuoguyeckass  cucreMa 1O  JJIeMEHTaM
. . MenpaeneeBa. CTpoeHue aTOMOB. XUMHYecKasl ¢BsI3b. OKHCINTEIBHO-
BOCCTAHOBHMTEJIbHbIE COCTOSTHUS

[lepBble Mephl MO OpraHU3aLMK MUIIEBBIX 3JIeMEHTOB. [Ipeanoxenue o rpynmne CXoIHbIX
AJIEMEHTOB  (IIEJIOYHbIE W IEJOYHO3EMENbHbIE  METaJlIbl,  TaJOreHbl,  HMHEPTHHIE
rasbl). DJIEMEHTBI, cojiepKalie aM(poTepHbIe OKCUIbI U THIPOKCHUIBI.

Ilepunonnueckuit 3aKkoH. llepnoanueckas cucrema YIIpaBJICHUS JJIEMEHTaMU
. . Menneneesa. KoporkonepuoHas u JymHHonepuoasas popmel Ilepuonudeckoit cucremsl
OCHOBHBIX 3yieMeHTOB  [I. 1. MenneneeBa. [lepuonsr  m  rpymnmnbl. @U3UYECKUid  CMBICI
IIOCJIE0BATEIBHOIO HOMEPA, HOMEPOB NIEPUOOB U I'PYTIIIBI DIIEMEHTOB.

Crpoenne aromoB. CoctaB  atoMHbIX  saep. M3oronsl. DnekTpoHbl. CTPOUTENHCTBO
AJIEKTPOHHOIO 00oj0Yka aTtoMoB nepBbix 20 »snemeHtoB [lepuoanueckoi  cucTEMBbI
. . MenneneeBa. XapakTepUCTUKAa XMMHYECKOTO JJIEMEHTa MO €ro IMOJIOKEHHID B
nepuoanueckon cucreMe 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB 3JIEMEHTAPHBIX AJIEMEHTOB, METAJUIMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO IpyIIaM U EPHOAaM.

3HaueHUe MEePHOJUYECKOr0 3aKOHA U MEPUOJUYECKONH CHCTEMBI SIBISIOTCSA DJIEMEHTaMU
pa3BuTHA HayKu U npaktuku. [. . MenzaeneeB — y4€HbIN U TpaxkIaHNH.

XumMuyeckas cBa3b. KoBanentHas (momnsipHas u HETOJISIPHAST )
CBSI3b. DIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. loHHAas CBSA3b.
CreneHnp okuciieHusa. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE coctosinus. [Tporecchr

OKHCJICHUS M BoccTaHOBIeHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm

U3y4eHHe OOpa3IOB BEIIECTB METANIOB M HEMETAJIOB, B3aWMOJCWCTBHE THUIPOKCHIA
IMHKAa C pacTBOpaMU KHUCIOT U IIEJIOYeH, NPOBEACHUE OIbITOB, WIIITIOCTPUPYIOIINX
BO3HUKHOBEHHE OKHCIUTEIILHO-BOCCTAHOBUTENBHBIX SBICHUN (TOpPEHUE, PEXKHUM Pa3IOKEHUS,
COCTMHCHMUS ).

Mescnpeomemnuie ceazu

Peanuzarmust MeXIpeAMETHBIX CBSI3€H MPU M3YUYEHWH XUMHUU B 8 KJIAcCe OCYIIECTBIISETCS
HOCpQI[CTBOM HUCIIOJIB30BAHU S KakK eCTeCTBeHHO-Hay‘-IHLIX HOHHTHﬁ, TakK n HOHHTHﬁ,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIS1 JIETKUX BEIIECTB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OO0me ecTeCTBEeHHO-HAyYHbIC TOHATHS: Hay4HbIe (aKThl, THIOTE3a, TEOpHsl, 3aKOH,
aHasms, CUHTE3,  KJIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, CPEIHUMA 3apsil, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHUE
BEIIECTBA, ra3, GU3NUECKas BeIMUMHA, BEIMYNHA H3MEPEHUS, KOCMOC, TIIaHeTa, 3BE3/1b1, CoHIle

buonorus: ¢porocunres, npixanue, ouocdepa.
[eorpadust: armocdepa, rugapochepa, Mojie3Hbie HCKOMAEMbIE, TOPHBIC TIOPO/IbI, OJIE3HbIC
HACKOIIaEMBbI€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYecKasi peaKusi

[Tepuognueckuii 3akoH. [lepuoguueckas CUCTEMA  YIPABJICHUSA AJIEMEHTaMU
. . MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTb B CBOMCTBE pPACKPBITUS 3JIEMEHTOB
IIEPBBIX TPEX NIEPUOJOB, KaJINs, IPEBPALICHUN U UX COEAUHEHUN B COOTBETCTBUH C IIOJIOKEHUEM
2J1eMEHTOB B lleproanyeckoi cucteMe U NOCTPOEHUHN UX AaTOMOB.

CrpoeHne BewiecTB: BHABl XHMUYECKUX CBsA3€H. TUIIBI KPHUCTAUIMYECKUX PEIIETOK,
XapaKTEPU3YIOIINE CBOWCTBA BEUIECTB 10 TUITY KPUCTAJUIMYECKON PEIIETKU U BUAY XUMHYECKON
CBSI3H.

Krnaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BEIICCTB. XMMHUYECKHAE CBOMCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COEIUHEHHH, TeHEeTHdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukanus Bo3aeicTBUs BCIEACTBUE PA3IUYHBIX NMPUYMH (MO MPUYMHE U COCTaBy,
BO3HHUKAIOIIEMY B SIBICHMSX, MO TEIUIOBOMY 3(QeKTy, M0 NPUYMHE CTENEeHHU OKUCIECHUS
XUMHUYECKHX DJIEMEHTOB, 1O OOpPAaTHMOCTH, IO MOCJIEI0BAaTEIbHOMY KaTajlu3aropy). JK30- U
OHAOTEPMUUYECKUE COCTOSIHUS, TEPMOXUMHUUECKHE YPABHEHUS.

[Ipenoxenne o pexume -HKOHOMHUYECKOTro pexkuMma. [lonsrue o0 oOpaTumblx U
HEOOpaTHUMBIX MUINEBBIX peakuusx. [IpeqyiokeHne O TOMOIEHHBIX UM Te€TepOreHHBIX
peakuusx. [Ipeanoxxkenne o karamuse. [lpennoxenne o XUMHUYeCKOM paBHOBecHH. DaKTOPBI,
BIIMSIOLINE HA CKOPOCTh 3KOHOMUYECKOTO COCTOSIHUS U MOJI0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE COCTOSIHUS, 3JEKTPOHHBIM OanaHc, OKHUCINUTEIbHO-
BOCCTaHOBUTEJIbHBIE cocrosiHus. CocraBieHue METOJUYECKUX OKHCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX METOJIOB C MCIIOJIb30BaHHEM MeTo 1a OanaHca OanaHca.

Teopust JIEKTPOIUTUYECKON AUCCOLUALMM. DJIEKTPOJIUTBl U HENIEKTPoInThl. KaTnoHsl,
AQHUOHBI. MexXaHU3M JMCCOLIMALMU BEIIECTB C PA3IMYHBIMM XUMHYECKUMHU CBs3IMU. CTeneHb
nuccoranui. CUIIbHBIE U CI1a0ble 3JIEKTPOIUTHI.

Peakuun wnoHHOro oOMeHa. YClIOBUS MPOTEKAaHUST MOHHOTO OOMEHa, TIOJNHbIE |
COKpaIEHHBIE MOHHBIE ypaBHEHMs. CBOMCTBA KHCIOT, OCHOBAaHUN M COJIEW B CYIIECTBYIOIIMX
AIIEKTPOJINTUYECKUX Aucconuanusax. KauectBenusle coctosHust Ha HoHBL. [Ipeanoxkenue o
TU/IPOJIN3E COJIU.

Xumuueckuii IKCnepumenm .

oOclleZloBaHUE C MOJENSMH KPHCTATMYECKUX PEIIETOK HEOPraHMYeCKUX BEILIeCTB -
METAJIJIOB M HeMeTalioB (rpadgura M anmasza), CIOXKHBIX BEUIeCTB (XJIOpHJa HaTpus),
HCCIIEJOBAHME 3aBUCUMOCTH CKOPOCTH XUMHYECKOI'O pEeXHMMa OT BO3JEHCTBUS pa3IMYHBIX
(bakTOpOB, UCCIEI0BaHUE IEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, MPOLECCOB AUCCOLMALUI
KHCJIOT, LIeJI0ue U CoJiei (BO3MOXHO HCII0JIb30BaHNE BUJEO MAaTEPHUAIIBI), IPOBEACHHUE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKK NMPOTEKAaHUsI HOHHOTO oOMeHa (0O0pa3oBaHME OCAJKH, BbIIEIECHUE
raza, oOpa3oBaHHE BOJBI), OMNBITHI, WUIOCTPUPYIOIIUE TPU3HAKK  OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX IPOLECCOB (ropeHue, PexxuM paznoxkeHus, COeIUHEHNUs), PaclO3HABAHUE



HEOPraHMYECKUX BEIIECTB C IIOMOIIbI0 KAuyeCTBEHHBIX 3apsAJOB Ha HOHBI, pELICHHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTta/uibl 1 UX COeJUHEHHUS

OO0mme xapakTepuCTHKH TajnoreHoB. OCOOEHHOCTH COXpPAaHEHUS aTOMOB, XapaKTEpHBIC
creneHd  okuciaeHus. Ctpoenne M (QU3MUECKHE  CBOWCTBA  IPOCTBIX  BELIECTB  —
rajJloreHoB. XMMHMUYECKHE CBOMCTBa 110 TUIy XJopa (B3aUMOAEWCTBHE C METAJUIAMU,
HeMeTallaMM,  Lenoyamu). XsopBoaopol. ConsiHasi ~ KUCJIOTa,  XMMHUYECKHE  CBOMCTBA,
[OJlyueHUEe,  IpUMeHeHue. [leficTBue  Xxjopa U XJOPOBOJOpOAA  Ha  OpPraHU3M
yesoBeka. BaxkHeliye XJI0opuabl 1 UX HAXOKACHUE B IPUPOJIE.

Oobmas xapaktepuctuka 31emMeHToB VI A-rpynmbel. OCOOEHHOCTH COXpaHEHHUS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHne U (U3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOA U Cepbl. AJUIOTPOIIHbIE MOIU(HUKAIMKA KUCIOPOAa M Cepbl. XUMHUECKUE CBOICTBA
ceprl. CepoBoJIOpOJ, CTpOoeHME, (U3MYECKHMe M XUMHUYecKue cBoicTBa. OKCHIBI  Ccepbl
NPEICTABISIIOT COOOH KHUCIOTHBIE OKCUAbl. CepHast KHUCIIOTa, (U3NYECKHEe W XUMHUYECKHE
cBoiicTBa (00IIME MPEACTaBUTENIN KJIacca KUCIOT U 0coOble CBOMCTBA). XUMUYECKUE SBICHMUS,
BKJIIOUEHUE B OCHOBY IPOMBIIIJIEHHOIO IOJXY4YEHHs] CEpHOM KHUCIOTHI. [IpuMenenue cepHoit
kucinoThl. CoaM CepHOM KUCIIOTHI, paBHas peakius Ha cyibdar-uoH. HaxoxaeHnue cepbl U uX
COCIMHEHUH B NpUpoJe. XUMUYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH CPellbl COCANHEHUSIMH CEpPbI
(KMCIIOTHBIE 10°KIH, 3arps3HEHUE BO3IyXa U BOJIOEMOB), KaK €ro Mpe0TBPaTHUTh.

OO6mass xapaxkrtepuctuka 31aeMeHTOB V A-rpynmnbl. OCOOEHHOCTH COXpaHEHHs] aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHHs. A30T pacHpoCTpaHseTcss B HpUpoje, (DU3MUECKUMH U
XUMHUYECKMMU cBoicTBamMu. KpyroBopor asora B mnpuponae. AMMUaK, €ro Qu3sudyeckue u
XMMHUYECKHE CBOICTBa, mojyyeHMe W mnpuMeHeHue. Conmu ammuaka, uxX (Qu3nueckue Hu
XUMHUYECKHE CBOICTBa, NpuMmeHeHue. KauecTBeHHass peakuusi Ha HOHbI aMMMaka. A30THas
KHCJIOTa, €€ MOoJy4yeHHe, (U3MUecKue M XMMUYECKHe CBOMCTBa (0OIIMEe Kak MpeAcTaBUTEIH
KJlacca KHUCJIOT M OTJIMYUTENIbHbIE CBOWCTBA). VMcrnonb3oBaHME HUTPATOB U COJIM aMMHaka B
KayecTBE MHUHEpaJIbHBIX  YyJI0OpeHuil. XuMHUecKkoe 3arps3HEHHEe OKpY’Karoled  cpeibl
COEIMHEHUSMU a30Ta (KHUCIOTHBIE T0XK/HU, 3arpsi3HEHUE BO3lyXa, TOUBbI U BOJI0EMOB). Docdop,
ajioTponHsle Moaudukanuu Gocdopa, puzndeckue U xummuueckue cBoiictsa. Oxcuna docdopa
(V) u pocdopnast kuciora, pu3nueckre U XUMAYECKUE CBOMCTBA, NonyueHue. Mcrnonp3oBanue
¢dochaToB B KauecTBE MUHEPAIBHBIX YA00PEHUH.

O6mas xapaxkrtepuctuka 31eMeHTOB |V A-rpynmbl. OCOOEHHOCTH COXpaHEHHsI aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIIEHUS. YTIEpo/, alUIOTPOIHbIE MOIU(PUKAIIMH, PACIPOCTPAHEHHUE B
npupone, ¢u3NyYecKue U XHUMHUYECKue cBoicTBa. Ancopouus. KpyroBopor BbINONIHAETCS B
npupoze. Okcuabl Xjiopa, X (U3NYECKHMe M XUMHUYECKHEe CBONCTBA, JecTBUE Ha >KUBBIE
OpraHU3MBbl, MOJY4YeHHE M MPUMEHEHHE. DKOJOTHYeCKHe MpPOOJEeMBbl, CBSI3aHHBIE C OKCHAOM
Bo3ayxa ( IV), runoresa riobaibHOrO MOTEIUICHUS KIMMaTa, NapHUKOBBINA 3¢ (eKT. YroabHas
KHCIIOTa W €€ COJMM, UuX (u3nueckue U XUMHUYECKHE CBOWCTBA, IMOJyYEHHE U
npuMeHeHne. KauecTBeHHas peakiusi Ha KapOoHaT-MOHBL. Vcrnonb30Banne kapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO3SICTBE.

[TepBoHayanbHbIE TOHATHS 00 U3MEPSAEMBIX BEIIECTBAX, KaK O COSAMHEHHIX OKpY KatoIen
cpensl (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TJIMLEPHUH, YKCycHas Kuciora). [IpupoaHsie
UCTOYHUKU YIJI€BOJOPOAOB (yrojb, MPUPOAHBIA Tra3, HE(PTh), MPOAYKTH HX TNepepaboTKu
(6eH3uH), WX poiib B OBITY W TPOMBINUICHHOCTH. [IpemoxkeHre o J>KU3HEHHO BaXKHBIX
BEIIECTBAX: XHpaX, Oeikax, YIJIeBOJaXx — M HX POJU B JKU3HU UeIOBeKa. MaTepuaibHOe
€MHCTBO U HEOPTaHUYECKUE COCAUHEHMUS.

Kpemuuii, ero  ¢Qusuueckue ©M  XUMHUYECKHE  CBOMCTBA,  IOJy4yeHHE U
npuMeHeHne. CoeuHeHuss kpeMHus B mpupoge. OOmue npencraBieHuss 00 OKCHIE KPEMHHS
(IV) wu xkpemHueBod  kucinore. CHIIMKAThl, WX  HCHOJb30BaHME B  OBITY, B
IPOMBIIIJICHHOCTH. BakHelIIne cTpouTeIbHbIE MaTepHalbl: KepaMHUKa, CTEKIIO, [IEMEHT, OETOH,
xene300eToH. [IpoGneMpl  6€30maCHOTO  WCHOJB30BAHUS  CTPOUTENBHBIX  MaTepHalioB B
IIOBCEIHEBHOU KU3HU.



Xumuueckuii IKcnepumenm

UCCIICIOBAaHNE O00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIOTEHI,
MIPOBEJICHNE KAaueCTBEHHBIX COCAMHEHHM Ha XJIOPUI-HUOHBI U HAOIIOJIEHUE 3a MPU3HAKAMH HX
MPOTEKAHUS, YKCIIEPUMEHTHI, OTpaKEHUE PUINICCKUX U XUMHUYECKHX CBOMCTB TaJOTCHOB H HX
COeIMHEHUIN (BO3MOXHO HCIOJIb30BAHHWE BHJEOMATEPHUATIOB), O3HAKOMJIEHHE C oOpa3uamu
XJIOPUAO0B (TaJOT€HUIOB), O3HAKOMJIEHHE C O0pa3llaMH. Cepbl U UX COCAMHEHUSMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJICOMATEpHUaIoOB), HAOINIOJIEHHWE 3a IMpolleccoM OOYrIMBaHUS caxapa IoJ
JICUCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOTBI, M3YUYECHHE SKCILTyaTAallHOHHBIX CBOMCTB
pa30aBIeHHON CEpHON KHCIOTHI, NPOBEICHHE KAaYeCTBEHHOI'O pEeXHUMa Ha CyiabpaT-UOH H
HAOJIIO/IEHUE TMPHU3HAKOB €€ TMPOTCKaHWs, HAONOJeHUE ¢ (PU3NYCCKUMHU CBOHCTBAMH a30Ta,
dochopa M HMX CcOeAMHEHHUH. (BO3MOXKHO HCIIOJIb30BAaHHWE BHJICOMATEPHAIOB), BBIOOPKAMH
a30THBIX U (hochopHBIX yHOOpeHHUi, MoiydeHue, cOOp, paclo3HaBaHWE W M3yYCHHUE CBOHCTB
aMMUaKa,lIpOBeJICHHE OTMEIbHBIX STAaloOB HAa HMOH aMMOHHUS U ¢docdar-uoHA U UYyUEHHUE
MPU3HAKOB WX MPOTEKaHUs, B3aUMOJACHCTBUSI KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MEAbIO
(BO3MOYHO MCHOJIB30BAaHUE BUICOMATEPHATIOB), U3yUYCHUE MOJENeH KPUCTANTNYECKUX PEIIETOK
anMasa, rpadura, QysuiepeHa, MpoBeIeHUE MPOLEAYPHI aICOPOIMH PACTBOPOB ITHX BEIIECTB
AKTUBUPOBAHHBIM yIrIEM W HMCTOYHHUKOM TMPOTHUBOrasza, IoJlyueHue, cOop, H3yueHue,
pacrio3HaBaHUE U OMPEIEICHUE CBOMCTB YTJEKHUCIOrOo rasa, MPOBEACHUE KauyeCTBEHHBIX
BBIOPOCOB KapOOHAaTa U CUIUMKAT-UOHOB M M3Y4YCHHE MPU3HAKOB UX MPOTEKAHHs, O3HAKOMIICHHE
C TIPOU3BOJACTBOM CHJIMKATHOM MPOAYKIIMH, PEIICHHE SKCIEPUMEHTAIBHBIX 3aad 10 TeMe
«BaxHelmue HeMETaUIbl U UX COEIMHEHHUS».M3YyUYEHUE MOJENEeH KPUCTAUIMYECKUX PEIETOK
anMasza, rpaduTa, (QyUiepeHa, O3HAKOMIIGHME C  ajcopOmmell pacTBOPOB  BEIISCTB
AKTUBUPOBAHHBIM YITEM W METOJAOM IMPOTHUBOTas3a, MOJIyudeHue, cOOp, pacro3HaBaHUE U
M3y4eHUE CBOMCTB YIJIGKUCJIOrO Ta3a, TMPOBEJECHUE KAYECTBEHHBIX YTJIEBOJOPOJOB Ha
KapOOHAThl M CHUJIUKAT-MOHBI M U3yYeHHE MPHU3HAKOB HUX TMPOTEKAaHHUS, O3HAKOMIIEHHE C
MPOU3BOJICTBO CUJMKATHOW TPOJYKIMH, PEHICHUE OSKCIEPUMEHTAIBHBIX 3a7ad 10 TeMe
«BaxHelmue HeMeTauIbl U UX COEIMHEHHUS».M3YyUYEHUE MOJENEH KPUCTANIMUECKUX PEHIETOK
anmasza, rpadura, QyiepeHa, O3HAKOMIIGHHE C  aJacopOlMeil pacTBOpPOB  BEIIECTB
AKTUBUPOBAHHBIM YIIEM W METOJOM MPOTHUBOTa3a, MOIydeHHe, cOOp, pacro3HaBaHHE U
W3y4eHUE CBOWMCTB YIJIGKHUCJIOrO Ta3a, TMPOBEJEHNE KAYECTBEHHBIX YTJIEBOJOPOJOB Ha
KapOOHAThl M CHUJIUKAT-MOHBI M U3yYeHHE MPHU3HAKOB HUX TMPOTEKAHHUS, O3HAKOMIIEHHE C
MPOU3BOJICTBO CUJMKATHOW TPOJYKIMH, PEHICHUE OSKCIEPUMEHTAIBHBIX 3a7ad 10 TeMe
«BaxHelmue HeMeTaulbl U MX COEJUHEHUS».03HAKOMJIEHWE C TMPOM3BOJCTBOM CHUIIMKATHOU
MPOJYKIIMK, PEUIeHUE HKCIEPUMEHTABHBIX 3a7a4 1Mo Teme «BakHeimme HeMeTaulbl U UX
COCIMHEHU».03HAKOMJIEHUE C  TMPOM3BOJICTBOM  CWJIMKATHOM  NPOAYKUWH,  PpELIECHUE
AKCTIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe « BakHelre HeMeTaJllIbl U UX COCTUHECHHS.

MeTtasiibl M X COCAUHEHUS

OO0mias xapakTepucTUKa d1eMeHToB J[. — MaTepuansl HA OCHOBAaHUM WX PACIOJIOKCHUS B
[lepuonnueckoii cucreme snementoB Jl. 1. MenneneeBa u HanpsbkeHue aTtomoB. CTpoeHHe
MeTauioB. MeTrayumnaeckast CBSI3b u MeTaJuTHdecKas KpUCTaJUTHYECKast
peméTKa. DNEeKTPOXUMHUUECKUN Ppsii HANpPsSOKEHHBIX MeTauioB. OU3MUECKUE M XUMUYECKHE
cBoiictBa MertayuioB. O0mue crnocodbl monyueHus MeTtamioB. [IpeanoxkeHne Mo peMOHTY
OCHOBHBIX MaTepHalioB, CMOCOOBI 3amIUThl WX OT MoBpexaeHus. CruiaBsl (CTallb, YYTYH,
JIOPaIIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[{enounble Merayibl: mojoxkeHue B llepuonnueckoil cucTeMe OCHOBHBIX 3JIEMEHTOB
. . Menneneesa, cTpoeHHE X aTOMOB, HAX0XKJAEHUE B npupoje. Ousznyeckne u XuMUYECKHE
CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUbI U TUAPOKCHUIBI HaTpus U Kanus. [I[pumenenue
LIEJIOYHBIX METAJVIOB U UX COCTUHEHUN.

[IlenoyHo3emMenpHBIE METAUIBI MAarHUM M KajdblLMil: nosiokeHue B Ilepuonnueckon
cucTeMe ¢ ucrosb3oBanueM 31aeMeHToB J1. 1. MenneneeBa, cTpoeHre UX aTOMOB, HAXOXKCHUE B
npupoze. Puznueckre U XUMUYECKHE CBOMCTBA MAarHusi M SIBJICHUS. BakHellune coeIuHEHUs
(oxcua, TuApOKCH I, coyn). JKECTKOCTh BOJIBI U CITOCOOBI €€ OrpaHUYCHHUS.



AJIIOMUHUI: TIOJIO)KEHHE B TMepuoauyeckoil cucreme snemeHtoB /Jl. M. Menneneena,
CTPOCHHE aToMa, HaXOXJeHue B npupoe. Puznueckue U XMMUYECKHUE CBOMCTBA MOBEPTatOTCs
BO3/IECTBUIO. AM(OTEpHBIE CBOMCTBA OKCUAA U THIPOKCH 1A BIUSIOT.

JKene3o: nosnoxeHue B nepuoanydeckoi cucreme anemento . . MenneneeBa, ctpoeHue
aToMa, HaxoxjaeHue B mpupone. Pusnueckrue M XUMUYECKHE CBOIcTBa jkene3a. OKCUIBL,
TUApPOKCUAbl U TBepable BemectBa sxeneza (I1) m xenesa (I11), ux cocras, cBoiicTBa U
MOJTy4eHue.

Xumuueckuii IKcnepumenm

O3HAKOMJICHHE C OO0pa3laMH METAJJIOB M CIUIABOB, MX (PU3WYECKUMHU MPOSBICHUSMHU,
UCCJIE/IOBAHME  PE3YJIbTATOB  KPUCTANIOB  METAUIOB  (BO3MOXHO  HCIOJIb30BAaHUE
BUJICOMATEPHAIOB), B3aUMOJIEHCTBHE OKCHUIOB METAUIOB M HATPUS C BOAOH (BO3MOXKHO
MCII0JIb30BaHUE BUIEOMATEPUAIIOB), UCCIIEJOBAHUE CBOMCTB >KECTKOW BOJBI, MPOLIECCA TOPEHUS
JKene3a B KUCIOpoje (BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPHUATIOB) , MPHU3HAKUA MPOTEKAHUS
KAueCTBEHHBIX Pa3psiIOB Ha WMOHBI: MarHusi, UCTOYHHMKH, BKIIIOYAIOT, IMHKA, xeneza (1) u
xkenesa (1), meau (11), HaGmroeHne U onMcaHUE MPOIIECCOB TOPEHUS HOHAMM HATPHS, KaJIUs
U HWCTOYHHKOB (BO3MOXXHO WCIIOJIh30BAaHUE BHJICOMATCPUAIIOB), HCCICIOBaHUE amM(pOTECpPHBIC
CBOICTBa THJIPOKCHJA BO3ACUCTBYIOT M THJIPOKCHIA IMHKA, PEIICHUE HSKCIEPUMEHTAIBHBIX
3a7a4 no Teme «BaxkHenmme MEeTaJlIbl U UX COCIMHEHUS.

XUMUA U OKPYKAKIIAS cpea

BemectBa 1 Marepuanbl B TOBCEAHEBHOM JKM3HU 4elloBeka. bezomacHoe ucmoib30BaHUE
BEIIECTB U BO3/eiicTBUE B ObITY. [lepBas momols Ipu 05K0rax U OTPaBICHUSIX.

XUMHYECKOE 3arps3HEHUE OKPYXKarolen cpebl (TpeneabHas JOIMyCTUMasi KOHIICHTPAIIHsI
Beliects, gainee — [1/IK). Ponp xumMuu B penieHuu 3K0JI0THYECKUX MPOOIIeM.

Xumuueckuii IKCnepumenm:

u3y4deHue o0pa3ioB MaTepralioB (CTEKIIO, CIIaBbl METAIJIOB, MTOJIMMEPHBIE MaTePUAIIbI).

Mescnpedmemnnie ceasu

Peanuzanus MeXnpeaMETHBIX CBS3€M MPU M3YUYEHUU XUMHUU B 9 Kiacce OCyUIECTBISETCS
MOCPEJICTBOM  HUCIIOJIb30BAaHUS KAaK ECTECTBEHHO-HAYYHBIX TOHATHW, TaK U TOHSTHH,
SABJISIFOUIUXCSI CACTEMHBIMHU 7151 JIETKUX BEIIECTB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAyYHbIE TOHATHS: Hay4Hble (aKThl, THUIOTE3a, 3aKOH, TEOpus,
aHalM3,  CHUHTe3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJIICHUE, TAPHUKOBBIN A((HEKT, TEXHOIOTHUSI, MAaTEPHAIIBI.

®u3nka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, W30TOIBI,
pPaauOaKTUBHOCTh, MOJIEKYJIa, JJICKTPUUECKUU  3apsisl, TMPOBOAHUKH, MOJYIMPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHE BEIIeCTBa, ras,
PacTBOpEHHE, PaCTBOPUMOCTh, KpUCTAJUTMUECKas. PeméTka, CIUIaBbl, (PU3MUECKHE WU3MEPEHUS,
MIPOU3BOHBIE U3MEPEHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIaHETa, 3BE3/1bl, COoHIIE.

buonorus: ¢orocunTe3, apixanue, Omocdepa, 3KocucTeMa, MHUHEPAIbHBIE YI0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, moye3Hble HCKOMAaeMble, TOPHBIC TIOPOJIBI, TTOJIC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IMTPOI'PAMMBbI IO XUMUHN HA
YPOBHE OCHOBHOI'O OBHIECTBA OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE PE3yNbTaThl OCBOCHHS MPOTpaMMbl OCHOBHOM 00pa3oBaTelbHOW OCHOBHI B
Xo0ace 06yquH51 B CJUHCTBC OGpﬁSOB&TGHLHOﬁ u Henaromqecxoﬁ ACATCIIBHOCTH B COOTBETCTBHUU
C BKJIIOYEHHEM COLMOKYJIBTYPHBIX M JIyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, MPOBOAMMBIX B
oOmiecTBe COONIOACHHUS M HOPMaMHu TOBEACHHS U COOJIOJCHHS MpOIlecca CaMOIO3HAHUS,
CaMOpPa3BUTHUSA U COLMATM3ALUHN 00yYaIOITNXCS.



JIM4HOCTHBIE pe3yNbTaThl OTPAXKEHUS CIIOCOOHOCTH 00YYaIOIINXCSI PYKOBOAUTH CUCTEMOMN
MO3UTUBHBIX IICHHOCTHBIX OPHEHTAIMN M PACIIMPCHHS OMbITA JCATEILHOCTH Ha €€ OCHOBE, B
TOM YHUCJIE B YACTHU:

1) maTpuoTHYECKOro BOCIUTAHUS '

[IEHHOCTHBIE OTHOILLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY M HAYYHOMY
HACJICUIO, TOHUMAHUE 3HAUCHUS XWMHUYECKOW HAyKHM B COBPEMEHHOW KH3HU OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIueil 0 MepefoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBOH M OTCUECTBEHHOW XMMHH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHHSIX O yCTPOMCTBAX
MHpa ¥ O0IIECTBA;

2) BbICIIEEe 0Opa3oBaHue:

MPEJICTABICHUE O COLHUAIbHBIX HOPMax M TMpPaBUIaX MEXJIUYHOCTHBIX OTHOIICHWH B
KOJUIEKTUBE, KOMMYHHUKATUBHOH KOMIIETEHTHOCTH B OOINECTBEHHO TIOJIE3HOH, yd4eOHO-
HCCJIEIOBATENBCKOM, TBOPUECKON U APYTUX BUIAX JIEATEIBHOCTH, OJTOTOBKE K Pa3HOOOpa3HOM
COBMECTHOH JIEATEIHHOCTH MPHU BBITOJHCHUU Y4YCOHBIX, TIO3HABATEIBHBIX 3a7a4, BBITOJIHCHUU
XUMHYECKHX  OSKCIIEPUMEHTOB, COCTABIEHMH  y4eOHBIX MPOEKTOB, CTPEMJICHHSIX K
B3aMMOITIOHMMAHHIO ¥ B3aMMOTIOMOIIIH. B TIPOIIECCE ITOM YUeOHOH JEeSITCIILHOCTH, aHATTU3UPYHTE
CBOE IMOBEACHHE W MOCTYNKU CBOMX TOBAPHUINEH C MO3UIMHU MOPATbHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHMS MTOCIEACTBUM MOCIEAYIOIINX ICHCTBHUI;

3) HEHHOCTH HAYYHOTI'O MIO3HAHUS |

MHPOBO33PEHUYCCKUE HAYYHBIC MPEICTABICHUS O (DU3MYECKUX CBOMCTBAX M COCTOSHUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY IOJAXOJly Pa3BUTHUs HayKu U (yHIAMEHTAIbHBIX MPUHIIUIIOB
JUTSI TIOHUMAaHUS CYIIHOCTH KapTHUH MUpA, MPEACTABICHUS 00 OCHOBHBIX NMPHUHIIMIIAX PA3BHUTHS
MPUPOJIBI, B3aMMOCBS3SX YelOBEKa C MPUPOAHON Cpelod, O poJid XUMUU B MO3HAHUU ITHUX
3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTUBBI, HAIIPABIIEHHBIE HA TIOJyUYE€HHE HOBBIX 3HAHHUM B 00JIaCTH XUMUH,
HEOOXOUMBIC I HAONIOJMEHUS 33 TPOIEeCCAaMH W MEPOIPHUSATHSAME, IT03HABATEIIHHOM,
WH(OPMAIIMOHHOW W YHUTATEIbCKOM KYyJNbTYypbl, B TOM YHCJI€ HaBBIKM pPaOOTHl C Y4eOHBIMH
TEKCTaMH  CaMOCTOSITENIGHO,  CIIPABOYHOM  JIMTEPATypOH, JIOCTYIMHBIMA  TEXHHYECKUMU
UH(OPMAIIMOHHBIMU TEXHOJIOTUSMU;

WHTEpEC K OOYUEHUIO U TO3HAHUIO, JTHO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON U HCCIEAOBATEIBCKON NEATENBHOCTH, K OCOBHAHHOMY BBEIOODY
HAIPABJICHHOCTH U YPOBHS O0YUYCHUS B TICPCIIEKTHUBE;

4) popMupoBanmne KyJabTYPbI 310POBbS :

OCO3HAHWE IIEHHOCTEH JKW3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO,
YCTaHOBKAa Ha 37I0POBBIA 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUI M HEMPUATHBIX BPEIHBIX
npuBbIYeK (YNOTpeOJieHne alIkorofisi, HapKOTHUKOB, KypeHHs), HEOOXOIHWMOCTb COOJIIOJIEHUS
npaBuJl 0€30MaCHOCTH TPU JIBIKEHUM C XMMHUYECKMMHU BEIIECTBAMH B OBITY U 00OCHOBaHHWE
KHU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

HHTEpeC K MPaKTHISCKOMY H3ydeHHWIo mpodeccnii W Tpyaa, OTHONICHWE K TPYAy H
pe3ylbTaTaM TPYIOBOW [EATEIHHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHHS IPEIMETHBIX
3HAHWM TI0 XUMHHU, OCO3HAHHBIM BBHIOOP WHIUBUAYAIBLHON TPAeKTOPHH, MPOIOJDKEHUE
o0pa3oBaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTEH K XMMHH, CBS3SIM M yCIIeXaM,
YCHEIHOCTh PO(eCCUOHATIbHAS JISATSIIBHOCTh U Pa3BUTHE HEOOXOIUMBIX YMEHUH, TOTOBHOCTh
aJanTUPOBAThCs B MpodeccroHalbHOM cpeie;

6) 3K0JI0rHYecKoe BOCIIMTAHUE:

DKOJOTUYECKOe OTHOIIEHUE K MPHUPOJC KaK UCTOYHHKY KM3HU Ha 3emiie, Ha OCHOBE €€
OCBEILIEHUS, TIOHUMaHHE I[IEHHOCTEH 3I0pOBOro M 0e3omacHoro odpasa KH3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY MPHHIIMIYY U TICUXUYECKOMY 3I0POBBIO, OCO3HAHUE MPUHIIUIIOB
coOmoieHnst TpaBWJl  O€30MacHOr0 TOBEACHUS TpH padoTe C BEIIECTBAMHU, a TaKXkKe B
YCTaHOBJICHHOM TOPSIIKE, YTPOKAIOIIEM 3I0POBBIO U KHU3HB JIIOJICH;



CHOCOOHOCTH HPUMEHATh 3HAHUS, MOJTY4YEHHBbIE NPU W3YyYEHUM XUMHUH, A PELICHU
3a/1a4, IPaHuUll OKpPY>Kaoleld NMPUPOJHONW CPEelbl, JJIs IOBBIIIEHHUS YPOBHS 0CO00H KYJBTYpBI,
OCO3HaHMsI IJI00AJBHOIO XapakTepa HKOJOTMYECKUX IpoOJIeM M CIIOCOO0B HMX pELIeHUs C
IIOMOIBI0 METOJOB XUMHH, DKOJOTMYECKOI'O MBIIIJICHUS, HABBIKOB PYKOBOJACTBA HMH B
II03HABATEJIbHOM, KOMMYHUKATUBHOM 1 COLMAIbHON cepe. MpaKTHUKa.

METAINPEJMETHBIE PE3YJIbTATHI

B cocraBe MertampenMeTHBIX pPe3yJbTaTOB HMEIOTCS 3Ha4MMble i1 (OPMHPOBAHUSA
MHUPOBO33PEHUSI OOILIECHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HakKT, cucrema,
IpOLECC, SKCIEPUMEHT U JIpyrue), KOTOpble HCHOJNb3YIOTCS B €CTECTBEHHO-HAY4YHbIX
XUMHUUYECKHMX IpEeIMEeTax M MO3BOJISIOT Ha OCHOBE 3HaHWM M3 ATUX HpeIMeToB (OPMUPOBATH
IIPEJICTABJICHUS. O LIEJIOCTHOCTH HAYYHOU KapTUHBI MUPA, U YHUBEPCAIbHBIE HAYYHbIE JEHCTBUS
(mo3HaBarTeabHblE, KOMMYHHMKATHUBHBIE, PETYJSATUBHBIE), KOTOpPbIE IO3BOJSIOT O0O0ECIEUUTDH
HIOMOIIb K CAMOCTOSITEJIbHOMY IIJIAHWPOBAHUIO U SIBHO YUEOHOH e TeITbHOCTH.

IMo3naBaTe/IbHBbIE YHUBEPCAIbHBIE TEXHOJOTHYECKHE 1€l CTBUS

Ba3oBble 1oruveckue aeicTBUA:

METOJbl HCIIOJIb30BaTh NPUEMBI JIOTHYECKOTO MBIIUICHUS NPH OCBOCHHM 3HAHHM:
PaCKpBITh CMBICI TIOHSATHH (BBIICIUTH WX XapaKTepHbIC NMPU3HAKU, COXPAHUTH B3aHMMOCBS3b C
JIPYTUMU TIOHSATHSMH), HUCIIOJIB30BAaTh KOHLEMIUHU JJIsI OOBSCHEHUS OTHENBHBIX (AKTOB H
HaIpaBJICHUH, BEIOOPKY OCHOBAHUS M KPUTEPUS U KIACCU(PUKAIMH XUMHUECKUX BEIIECTB U
3aKOHOMEPHOCTEH, COXpaHEHUE NMPUUUHHO- MOCIEIYIOIINE CBSI3H MEXly 0OBEKTaMH U3y4eHUs,
CTPOSIT JIOTUYECKHE pacCyXIeHHS (MHAYKTUBHBIC, JCTYKTHBHBIC, IO AHAJIOTHSM), ENAIOT
BBIBOJIbI M BHIBO/JIBI;

yMETh TPUMEHSATh B TPOIECCE TO3HAHUS TOHATHN (MIPEIMETHBIE W METalpeJIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJNb30BaTh B XHMMHHU, IMPeoOpa3oBHIBaThH IMIMPOKO
NpUMEHSeMble B XUMHH MOJEIbHBIE MPEICTABICHUS — XWMHYECKHUH 3HaK (CHMBOJIMYECKHE
3JIEMEHTHI), XUMUYECKYI0 (HOpMYTy U ypaBHEHHE, MEIULMHCKUI peXHUM — IPU BBINOJIHEHUH
y4eOHO-TI03HABATEIBHBIX 33/1a4 , C YYETOM JTHX MOJEIBHBIX IPEICTABICHUIH BBISBISATh U
XapaKTepu30BaTh OTAEIbHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — 3JEMEHTApHBIX BEIECTB U
(GU3NYEeCKUX TPUYHH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIC CBS3H U
IPOTUBOPEYMS B U3y4aeMBbIX MPOLIECCAX U SBICHUSX.

Ba3oBble ncciiefoBarebcKue 1eiCTBUA

YMETh HCIOJb30BaTh IOCTABIECHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA IO3HAHUS, a
TaK)Ke B KadyecTBE OCHOB JUIsi ()OPMHUPOBAHMS THUIOTE3 [0 HAMPABJICHUIO K TPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUI;

nproOpeTeHne OIbITa MO TUIAHWPOBAHUIO, OPTaHU3AIMN M TPOBEICHUIO YUCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0aTh 3a X0JIOM MPOLIECCa, CAMOCTOATEIBHO MPOTHO3UPOBAThH €ro
pe3yabTar, (GOopMyIHpPOBaTH OOOOMICHHWS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIEIOBaHMsI, COCTABIISIET OTYET O MPOJIETaHHON padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BbIOMPaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIHIO PA3TUYHBIX BUJIOB
1 GOpM TMIPEICTABICHHS, TOTYyYaeMy0 U3 pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS IUTepaTypa
0 XMMHUYECKOMY COJEp:KaHUIO, CIpPaBOYHbIE MMOcoOus, pecypcbl VHTepHETa), OIEHHUBATh
NPOTHUBOPEUYHBYIO M HETOCTOBEPHYIO HH(OpMANHIO;

YMEHHUE MPUMEHATh Pa3JInYHbIe METO/bI U 3alIPOCHI MPU MOUCKE U 0TOOpE UH(OPMAIH U
COOTBETCTBYIOIIHX JTAaHHBIX, HEOOXOUMBIX JUIS BBIIIOJTHEHUS yUeOHBIX U IIO3HABATEIBHBIX 3314
OTpENIeICHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHUKATHBHBIX TE€XHOJOTWH, BIaJCHNE KYJIbTYypOH, aKTHBHOE HCIIOJIb30BAHUE Pa3IUYHBIX



MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHUMAIBHYIO (OpMy TpeicTaBICHUS
uH(pOpMAIMK U WUIIOCTPUPOBATH PEIIaeMbIe 33/1a4d MEPEHOCHBIMU CXEMaMH, JuarpaMMamu,
npyruMu (popmamu rpauKoOB U UX KOMOMHAITUSIMU;

yYMETh HCIOJB30BaTh M AHAIM3MPOBATH B IpoOLEcCe Y4YeOHOW U HCCIIEHOBATEIBCKOM
NEeSITeTbHOCTH WH(POPMAILIUIO O BIMSHUW MPOMBIIUICHHOCTH, CEIBCKOTO XO3SIMCTBA, CEIbCKOTO
XO03SUCTBA M TPAHCIIOPTA HA COCTOSTHHE OKPYIKAIOIICH MPUPOIHON CPEIBI.

KoMMyHuKaTHBHBIE YHHBepcaIbHble TEXHOJIOTHYeCKHe AelicTBUS:

HABBIKK 3aJ1aBaTh BOMPOCHI (B XOJ¢ AWAiora W (Wiu) OOCYXICHHS) IO CYIIECTBYIOMICH
oOcyxxmaemMoii Teme, (QOpMYyIUPOBAaTH CBOM MPEAJIOKEHUS OTHOCHUTENIBHO BBINOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

JOCTHMKEHUST PE3YJIbTaTOB, MOJYUYEHHBIX B I[MO3HABATEIbHON NEATEIbHOCTH B YCTHBIX U
IUCbMEHHBIX  TEKCTax; JIeJlaTh  [PE3EHTAlMI0  pPe3yJbTaTOB  BBIIOJHEHUS XMMHUYECKOIO
JKCIIepUMeHTa (J1aopaTOPHOTO OMBITa, JIAOOPATOPHOUW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

METOJBI COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IIO3HABATEIBLHOM U
UCCJIEIOBATEIbCKON JESITEIbHOCTH IPU BO3HMKHOBEHMM IMpOOJIEM Ha OCHOBE Y4ETa OOIIMX
MHTEPECOB U COIJIACOBAHUS MO3ULUN (00CYXIIeHUsl, 0OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD,
KOOpJMHALMs JIEHCTBUN YYaCTHMKOB, ONPEICIICHUE OINPEAENICHHBIX IO KPUTEpUSM KauecTBa
BBITIOJIHCHHOW pabOThI U JIpyTHe).

PerynsiTuBHbIC YHHBEpPCAJIbHbIEC TEXHOJIOIHYECKUE ACHCTBHSA:

YMEHUE CaMOCTOSITEIBHO ONPENEIATh LEIu JeATEIbHOCTH, IUIAaHUPOBATh, W3y4arb,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTh, BHIOMPATH
Hauboee 3 (PpeKTUBHBIE METO/IbI PEIICHUS HAyUYHbIX U TO3HABATENbHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTABJIATh WU KOPPEKTUPOBATh IPEMIOKECHHBIM aJITOPUTM JEUCTBUM IIPU BBINOJIHEHUU
3a/laHuil ¢ y4€TOM TOJyuY€HUs HOBBIX 3HAHHUM M3y4yaeMbIX OOBEKTOB — BELIECTB M peakuuil ,
OLICHUBATh COOTBETCTBUE IOJYYEHHOI'O PE3yJbTaTa 3asBICHHOMN LIEJIH, YMETh HUCIIOIL30BATh U
AQHAJIM3UPOBATh KOHTEKCTHI, peJiaraeMble B (PyHITaMEHTAJIbHBIX 3a/1a4ax.

IMPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe npeaMeTHBIX pe3yabTaTOB MO OCBOCHUIO COJIECPKAHMS, YCTAHOBICHHOTO JJAHHOU
benepanpHON paboueil mporpaMMon, MOJYYEHbI: MOMyYeHHbIE 00yJaroIrecss UMEIOT HayYHbIe
3HAHWS, HABBIKM W JICUCTBUS, XapaKTEpHbIC [UIsI TPEAMETHOW 00JacTh «XHUMHS», BHUIBI
JESTEIILHOCTH 10 TIOMYYEHUIO HOBBIX 3HAHUH, UX SKBUBAJICHT, IPE00Opa3oBaHre U IPUMEHEHHUE B
Pa3JIMYHBIX BApUAHTAX. COBPEMEHHbBI U HOBBIM.

K xonmy obOydenust B 8 kJiacce npeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y 0OYUAIOLINXCS YMEHUH:

*  PACKPBITH CMBICJI OCHOBHBIX ITOHATUMN: aTOM, MOJIEKYJIa, XUMUYECKUM DJIEMEHT, IPOCTOE
BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS M HEHTpaJlbHas), BaAJIEHTHOCTb,

e OTHOCUTEIbHAs AaTOMHAs W MOJEKyJspHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsl Macca, MaccoBas A0Js XUMHUYECKOTO 3JIEMEHTAa B COCOUHECHMSX, MOJISPHBIN.
00BEeM, OKCHJ, KHCIIOTa, OCHOBA, COJb, 3JEKTPOOTPULIATEIBHOCTD, CTEIICHb OKUCICHHMS,
XMMHYECKas peakiysi, Kiaccu(ukanus XUMHUYECKUX BemecTs: [IpMHIMIBI cOeqMHEHN,
Pexxum paznoxenusi, @opma npesparienus, @opma oOMeHa, 3K30- U IHAOTEPMHUECKHUE



ABJICHUS, SIBJIEHUE XUMHYECKOro 3¢¢ekra, aTroM aroma, JJIEKTPOHHBIN CJIOWH aTtoma,
aToMHasi opOuTanb, paguyCc aromMa, XUMHYECKas CBS3b, MNOJSPHAs W HEMOJsApHAas
KOBAJICHTHAsl CBSI3b, MOHHAsl CBsI3b, MOH, KaTHOH, AHHMOH, PacTBOpP, MAacCCOBas J0J
BellecTBa (ITPOLICHTHAS] KOHIIEHTpPAIIHs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX OCHOBHBIX IIOHATHA W MPUMEHATH 3TU
HOHSITHS IIPU ONTMCAHUU BELLIECTB U UX IPOSBICHUII;

e HCIOJIB30BaTh XHUMHUYECKYI0 CHMBOJUKY J[UIS COCTaBlI€HHUS (OPMYJ BEUIECTB U
(U3HYECKUX BEIIECTB;

e ONpEleIeHHE BAJICHTHOCTH aTOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHMSIX, CTEICHU
OKHUCJIEHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, INPUHAIIEKHOCTH BEIIECTB K
ONpeIeIEcHHOMY KJlaccy COeAMHEeHH 1o QopmyiaM, BHUIAa XUMHUYECKHUX CBA3EH
(xoBaJIeHTHasl M1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e PpACKpPBITh CMbICH nepuoaunueckoro 3akoHa J[. M. MenaeneeBa: NOHATh NOHUMaHUE
IIEPUOIUYECKON 3aBUCUMOCTH CBOMCTB 3JIEMEHTOB OT MX IIOJOKE€HHH B Ilepuonnueckon
CHUCTEME, COXPAaHUTh COXPAHEHHE MacC-BEIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMUsI, 3aKOHAa ABOIaJipo;

e Omnucath U 0XapaKkTepu30BaTh TaOIMUHYIO (hOpMy diieMeHTOB [leproanyueckoil cucCTeMsl:
[IPEJICTaBUTh MOHATHUS «TJaBHas moArpymnna (A-rpynna)» u «mnobounas noxarpynna (b-
rpynmna)», Maiuble U OOJbIIME MEepPUOJIbl, COOTHECTH 3HAUEHUsS, KOTOpPhIE HMEIOTCS B
tabnuue «llepuonnueckas cucrema sneMeHTapHbIX 3aemeHToB [I». . . MenneneeBa» ¢
YHUCIOBBIMU JJIEMEHTAMU aTOMOB JJIEMEHTOB (COCTaB M 3apsl sApa, oOllee YHCIo
AJIEKTPOHOB U PACIIPEAETICHUE UX IO AIEKTPOHHBIM CIIOSIM);

e KJIaccU(UUIUPOBATh XUMHYECKHE SJIEMEHTBHI, HEOPraHUYECKHE BEIECTBA, XUMUYECKUE
CBOIicTBa (IO BUY ¥ COCTABY, BXOJISIIIIME B COCTAB BEUIECTB, 110 TEIIIOBOMY 3P deKTy);

e XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME XUMHUYECKHE CBOICTBAa BEIIECTB pa3IMYHBIX
KJIaCcCOB,  MOATBEpXkJas  ONUCAaHUE  NpPUMEpPaMHM  MOJEKYJSpPHBIX  OCHOBaHUM,
COOTBETCTBYIOIIUX XUMUYECKUM BEILIECTBAM;

e TPOTHO3UPOBATH CBOWCTBA BEILECTB B 3aBUCHUMOCTHM OT HX KAauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSIX;

e CONOCTAaBUTh OTHOCUTEJIbHYIO MOJEKYJSPHYIO U MOJSIPHYIO MacCy BEIIECTB, MACCOBYIO
JIOJF0 XMMHUYECKOI'0 3JeMEeHTa Mo (GopMylie COeITMHEHUs, MaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBECTH PACUETHI 10 YPaBHEHUIO XUMUYECKOTO COCTOSIHHUS;

e IIPUMEHATH OCHOBHBIE OIEPALlMM MBICIUTEIBHON AEATEIBHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHME, 0000IeHue, CcHCTeMaTu3alus, KIacCU(UKALMs, BbIIBICHHE NPUYMHHO-
CIIEICTBEHHBIX CBSI3€H — JJI M3Y4YEHMs] CBOMCTB BEIIECTB U IPHUPOAHBIX SBIICHUH,
€CTECTBEHHO-Hay4YHbI€ METOJIbI MO3HAHUS — HAOI0JEHIE, U3MEPEHNE, MO/IETUPOBaHUE,
HKCIEPUMEHT (peasbHbI U MBICITUTEIbHBIN) ;

e cOOMOJATh IMpaBWJIa TEXHUYECKOro oOecreueHus TMocynoil U 1abopaTopHBIM
o0OpyI0BaHHEM, a TaK)Ke IpaBHUja OOpaIleHHs C BELIECTBAMH B COOTBETCTBHM C
3¢ (peKTUBHBIMU 1O 3aBEPILIEHHUIO JT1a00PATOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO U
cbopy ra3o00pa3HbBIX BEIIECTB (BOAOpPOJAa W Tasa), MPHUTOTOBJIEHUIO PACTBOPOB C
ONpEAECTICHHON MaccoW [0JI€ pPacTBOPEHHUs BEIIECTBA, IJIAHMPOBATh W MPOBOJUTH
XUMHYECKHE DSKCIEPUMEHTBI. 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C
MOMOIIbIO UHANKATOPOB (peHos (Jrakmyc, pTaienH, MeTUIIOPAHK U JPYTHE).

K xoniy oOydenust B 9 KJjiacce MpeAMETHBIE Pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHH:

® PaACKpPLITL CMBICII OCHOBHBIX MOHATUM: XMMHYSCKHUI 9JICMCHT, aTOM, MOJICKYJId, HOH,
KaTHuOH, AdHHOH, IMPOCTOC BCIIECCTBO, CJIOJKHOEC BE€IICCTBO, BaJICHTHOCTbD,
SJICKTPOOTPULATCIIbHOCTb, CTCIICHL OKHCJICHHA, XUMHWYCCKad pPCakKUusd, XUMHUYCCKaAA



cBsa3b, dhdext armocheprl, MOIb, MOJSIPHBIA OO0BEM, pPaCTBOP, DIIEKTPOJUTHI.
HEDJICKTPOJIUTHI, dJJEKTpoIuTHUeCKass conuananus, CocTosHue WOHHOTO OOMeHa,
KaTajau3aTop, XUMHYECKOe paBHOBecHE, OOpaTUMble W HEOOpaTUMBIE COCTOSIHHS,
OKHUCJIUTEITHbHO-XHMHUECKU-BOCCTAHOBUTEIIbHBIE COCTOSIHUS, OKHUCITHTEITb,
BOCCTAHOBUTENIb, OKHCJICHHE W BOCCTAHOBJICHHE, aUIOTPONHs, aM(OTEPHOCTD,
XUMUYECKast CBsI3b (KOBAJEHTHAs, HMOHHAsI, META/UIMUECKas), KpUCTaUIMuecKasi peméTka,
KOPpO3Usl METAJUIOB, CIIJIaBbl, ObICTpas XuMuueckas 00paboTKa, MpeAebHO AOMYCTUMAs
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX OCHOBHBIX TOHSATUH M MPUMEHSTH 3TH
TIOHSITHSI TIPU OMTMCAHUH BEIIECTB U MX TPOSBICHUIA;

UCIIOJIb30BAaTh XMUMHYECKYI0 CHMBOJMKY JJisi COCTaBleHUuss (OpMysa BeEIIeCTB U
(U3UYECKUX BEIIECTB;

ompefiefieHue BAJIGHTHOCTH M CTENEHH OKUCICHHUS DJIEMEHTapHBIX JIIEMEHTOB B
COCTMHEHUSX, IUKIMYCCKHA COCTaB, TNPHHAUICKHOCTh BEHIECTB K OIPEICICHHOMY
KJIacCy coeIuMHeHuH 1o QopmynaMm, BHA XUMHYECKHX COCIUHEHHUH (KOBaJeHTHas,
WOHHAS, METATMYECKAs) B HEOPTAHUYCCKUX COCIUHEHUSX, 3apsi]] HOHA 110 XUMUYICCKOM
dbopMmyIie, xapakTep Cpelbl B BOJHBIX PAacTBOpaX HEOPraHUYECKUX COEIWHEHUH, THUII
KPUCTATMYECKAs PEIIETKa KOHKPETHOTO BEIECTRA;

PacKpbITh CMBICH Tiepuoanueckoro 3akoHa JI. M. MenzaeneeBa u pacmudpoBatb €ro
MOHMMAaHWE: ONICATh H 0XapaKTepHU30BaTh Ta0IHUHYIO hopMy [leproandeckoit CHCTEMBbI
0a30BBIMU SJIE€MEHTAMU: BBIACIUTh MOHATHS «IJIaBHAs moArpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)y», maneie U OOJbIINE TMEPHOABI, COOTHECTH (POPMBI,
KOTOpBIE MPUCYTCTBYIOT B MEPUOANYECKOMN. TaONuIIa, C YUCIOBBIMU (HYHKIHOHAILHBIMH
AIIEMEHTAMH 3JIEMEHTAPHBIX AJIEMEHTOB (COCTaB U 3apsijl Aapa, 00IIee YHCIIO HIIEKTPOHOB
U pacrpelie]IeHHe WX IO DJIEKTPOHHBIM CIIOsIM), OOBSCHSET OOIIHe 3aKOHOMEPHOCTH B
COXPAHECHWH CBOWCTB 3JIEMEHTOB M WX CBSI3ed B MpeJeax MaJIbIX MEPHOJIOB M TIIABHBIX
MOJATPYII ¢ Y4ETOM 3aps/ia UX aTOMOB;

KJIACCHU(UITUPOBATh XUMHUYECKUE DIJIEMEHTBI, HEOPTaHMUYECKUE BEMICCTBA, XUMHUYCCKHE
CBOICTBa (IO BHUIY W COCTaBYy BEIIECTB, BXOMAIIMX B COCTaB BEUIECTB, MO TEIJIOBOMY
s dexTy, Mo onpeaeneHN o CTENEeHN OKUCIIEHUsI OCHOBHBIX AJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME U XapaKTepHbIe XUMHUYECKHE CBOWCTBA MPOCTHIX U
CIIOXHBIX BEIIECTB, IMOATBEPXKIas OIHMCAHWE TPUMEPOB MOJIEKYJSIPHBIX M HOHHBIX
COOTBETCTBYIOIINX XUMUYECKUX BEIECTB;

COCTaBUTh YPaBHEHUS AJIEKTPOIUTUYECKOW IMCCOIMALMM KHCIIOT, IIEJIOYEH U COJIEH,
MOJIHBIE M COKpAIEHHBIE YpPaBHEHUS, OOBACHAIONIME HWOHHBI OOMEH, YypaBHEHWS,
MOJITBEPIKIAIOIIUE CYIIIECTBOBAHNE TCHETUICCKOM CBSI3U MEXK/Ty BEIIECTBAMU PA3TNIHBIX
KJIACCOB;

PacKpBITh CYINTHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX METOJIOB IYTEM COCTaBIICHHS
Oananca OajaHca 3Toro OanaHca;

MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT WX HArpy3KH, BO3MOXKHOCTH
MPOTEKAHUS TPUPOIHBIX SBJICHUH B PA3JTMYHBIX YCIOBUSIX;

COITOCTAaBUTh OTHOCHUTEIIFHYIO MOJICKYJISIPHYIO U MOJISIPHYIO Maccy BEIIECTB, MaCCOBYIO
JIONIF0 XUMHUYECKOTO AJIEMEHTa 1Mo (GopMyJie COeIMHEHUs], MaCCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBECTH PACUETHI TT0 YPABHCHHIO XUMUYECKOT'O COCTOSTHUS;

coOnrofaTh TpaBUia HWCHONB30BaHUS XUMHUYECKOW TMOCYIbl M J1a0OpaTOPHOTO
o0opyoBaHUs, a Tak)Ke TMpaBWJia OOpAIIeHHWs] C BEIIeCTBAMH B COOTBETCTBHHU C
3¢ (HEeKTUBHBIMU 1O BBIMOJIHEHHUIO T1a00PaTOPHBIX XUMUYECKHX OMBITOB MO MOMYyUYEHHUIO U
cOopy ra3000pa3HbIX BEIIECTB (AMMHAKa M YTJIEKHUCIIOTO Ta3a);

MpOBEJICHUE, TIOATBEPKICHHE KadecTBa COCTAaBa Pa3lIMYHBIX BEIIECTB: PACIIO3HABATH
OTNBITHBIM METOJIOM XJIOpHJ-, OpoMmun-, Hoawna-, KapOoHaT-, ¢ocdar-, CHIHMKAT-,
cynb(dar-, TUAPOKCHI-MOHBI, KATHOHBI aMMOHHUS ¢ WOHBI HM3yYEHHBIX METAJIOB,
COJIep’KalINXCs B BOAHBIX PACTBOpPaX HEOPraHMUECKUX BEIIECTB. ;



NPUMEHSTH OIEPAIi OCHOBHON MBICIUTENBHOW NEATEIIbHOCTH — aHAM3 M CHHTES,
CpaBHEHHE, 0000IICHIE, CUCTEMATH3AIHS, BBISIBICHUE MPUYUHHO-CIICACTBCHHBIX CBSI3EH
— JUIS M3y4YeHHsI CBOWCTB BEHIECTB M €CTECTBEHHOI'O TEUYCHHS, €CTECTBCHHO-HAYYHBIC
METOJbI TO3HAHUS — HAONMIOJIEHUEe, W3MEPEeHHUEe, MOJICTHPOBAHUE, OSKCIICPUMEHT
(peabHBIN ¥ MBICTUTEIHHBIN).



TEMATUYECKOE NMNJ1IAHUPOBAHUE

8 KINACC
Ne Ha3BaHue pa3/iesioB ¥ TEM NPOrpPaMMbl KosnuecTBO yacoB JneKTpoHHbIE (IIUPPOBHIE)
n/m Bcero|| KouTtposbHble || IIpakTuyeckue 06pasoBaTesibHbIe PecypChl
paboThl paboThl
‘Pas,qeﬂ 1. [lepBoHaYa/IbHbIE XUMUYECKHE IOHATUSA
1.1 |[Xumuss — BakHasi 00J1aCTh €CTECTBO3HAHUS U 5 2 bubaunorteka LIOK
NpPaKTHUYECKOU esiTeJIbHOCTU YesI0BeKa https://m.edsoo.ru/7f41837c

1.2 |BewecTBa U XMMHA4YECKHUE NPOLECCHI 15 1 bubaunoTteka LIOK
https://m.edsoo.ru/7f41837c

‘I/ITOI‘O 110 pasjeny H 20 H

‘Pasgen 2. BaxxHelIve NpeACTaBUTE/IM HEOPraHUYECKHX BelleCTB

2.1 |Bo3gyx. Kucnopog. [lousiTue 06 okcuaax 6 bubaunoreka LIOK
https://m.edsoo.ru/7f41837c

2.2 ||Bopmopon.lloHsTHE O KUCJIOTAX U COJISIX 8 1 bubaunoreka LIOK
https://m.edsoo.ru/7f41837c

2.3 |Boga. PacTBopbl. [IoHsITHE 06 OCHOBAaHUSX 5 1 1 bubaunoTteka LIOK
https://m.edsoo.ru/7f41837c

2.4 ||OcHOBHBIE KJIaCCbl HEOPTaHUYECKUX COeITUHEHU N 11 1 1 bubanoreka LIOK
https://m.edsoo.ru/7f41837c

WToro no paszaeny H 30 H

OKHMCIUTE/IbHO-BOCCTAHOBUTE/IbHbIE COCTOSIHUSA

Pa3zpen 3. [lepuogunyeckuii 3akoH u [lepuoandeckas cucrema c asiemeHtamu /JI. U. MengesieeBa. CTpoeHre aToMOB. XMMH4YeCKas CBS3b.

3.1 |[llepuoguyeckuii 3aKoH U [lepruoauueckas cuctema no|| 7 bubanoreka LIOK
anemeHnTaM /I. U. MengeneeBa. CTpoeHre aToMa https://m.edsoo.ru/7f41837c

3.2 || Xumunuyeckas cBsi3b. OKHMCJIHUTENBHO- 8 1 bubsunoTteka [JOK
BOCCTAaHOBUTEJIbHbIE COCTOSTHUS https://m.edsoo.ru/7f41837c
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Ne HasBaHue pa3zesioB U TeM NIpOrpaMMbl KosinuecTBo 4yacoB JdekTpoHHbIEe (LUPPOBLIE)
n/m Bcero|| KonTposbHbie || IlpakTuyeckue 06pasoBaTe/bHbIe PecypChbl
paboThI paboThI
HToro no pasgeny 15 bu6saunoTeka [JOK
https://m.edsoo.ru/7f41837c
Pe3epBHOe BpeMd 3 bu6saunoTeka [JOK
https://m.edsoo.ru/7f41837c
IOBIL[EE KOJIMYECTBO YACOB 10 TPOTPAMME | 68 | 4 [ 5 [
9 KNACC
Ne HasBaHue pa3ziesioB ¥ TeM NpOrpaMMbl ‘ KosinuecTBo yacoB ‘ JdJieKTpoHHbIE (LUPPOBLIE)
n/m Bcero|| KouTtposbHble | IlpakTudeckue oGpasoBaTesbHbIe pecypChbl
paboThI paboThI
‘Pas,qejl 1. BeliecTBO M XUMH4YECKHE COCTOSTHHUA.
1.1 |[lloBTOpeHHUe U yraybsieHre 3HAaHUH OCHOBHbBIX 5 1 Bu6auoTteka LJOK
paszesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHbIE 0COOEHHOCTHU 3KOHOMUYECKOTO PAa3BUTHUS 4 bu6bsaunoTeka [JOK
https://m.edsoo.ru/7f41a636
1.3 |[9n1eKTposiuTHYEeCKas JUCCOLalsa. XUMHUYeCKHe 8 1 1 bubanoreka LIOK
peakluy B pacTBOpax https://m.edsoo.ru/7f41a636
‘I/ITOI‘O 110 pa3jeny H 17 H
‘Pasaeﬂ 2. HemeTa/uyibl M MX CO€/JMHEHHUA
2.1 ||O6umue XapaKTepUCTHUKU MUIIEeBbIX 371eMeHTOB VIIA- 4 1 Bubanoreka LIOK
rpynnsl. [asoreHsl https://m.edsoo.ru/7f41a636
2.2 ||Obwas xapaKTepUCTHUKA MHUILEBBIX 3/ieMeHTOB VIA- 6 Bubaunoreka LIOK
rpynnbl. Cepa U ee coeiUHEHUS https://m.edsoo.ru/7f41a636
2.3 ||O61Me XxapaKTepUCTUKHU NMUILEBBIX 371eMeHTOB BA- 7 1 bubauoteka JOK
rpynnsl. A30T, pochop U UX coeAUHEHUS https://m.edsoo.ru/7f41a636
‘2.4 H06Luaﬂ XapaKTepPUCTHKA NUILEBbIX 3JieMeHTOB IVA- H 8 H 1 H 2 HBI/IﬁJII/IOTeKa [HOK
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Ne HasBaHue pas/ziesioB U TeM NPOrpaMMbl ‘ KosinuecTBo yacoB | d1eKTpOoHHble (LUPpPOBLIE)
n/m Bcero|| KoutposbHble | IlpakTudeckue oGpasoBaTesbHbIe pecypChbl
paboThI paboThI
‘ Hrpynnbl. Yrjieposi ¥ KpeMHUM U UX COeJMHEHUS H H H “https://m.edsoo.ru/7f4la636
‘I/ITOI‘O 110 pasjeny H 25 H
‘Pasaeﬂ 3. MeTa/l/1bl M MX CO€JMHEHUS
3.1 ||O6wue cBOMCTBA METAJJIOB 4 bubaunoreka LIOK
https://m.edsoo.ru/7f41a636
3.2 ||BaxkHelire MeTaJlJibl U UX COeJMHEHUS 16 1 2 bubaunoreka LIOK
https://m.edsoo.ru/7f41a636
‘I/ITOI‘O 110 pasjey H 20 H
‘Pas,qejl 4. XuMuUA 4 OKpy:Kamlas cpeja
4.1 |[BewwecTBa U MaTepUasbl B 2KU3HU YeJIOBEKA 3 Bbubanoreka LIOK
https://m.edsoo.ru/7f41a636
‘I/ITOI‘O 10 pasjeny H H
[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BELIECTBAX Bu6auoTteka LJOK
https://m.edsoo.ru/7f41a636
IOBLIEE KOJIMUECTBO YACOB 10 IPOTPAMME | 68 | 4 | 7 |
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NOYPO4YHOE NNAHUPOBAHUE

8 KINNACC
Ne Tema ypoka KosinyecTBO 4acoB Oata ||latano| 3JseKTpoHHbIe LUPPOBbIE 06pa30BaTEbHbIE
n/m Bcero| Koutp. | Ipakt. || M/1aHup. dakTy pecypchl
paboThl || pabOThI

1 [IpeamMeT XUMUU. POJIb XUMUHU B }KU3HU 1 bu6saunoTteka [JOK https://m.edsoo.ru/ff0d210c
yeJioBeKa. Tesa U BelllecTBa

2 [IpesiokeHre 0 MeTO/1aX MO3HAHUS B 1 bu6bsaunoTteka lJOK https://m.edsoo.ru/ff0d227e
XUMUHU

3 [IpakTudeckas pabora Ne 1 «[IpaBuna 1 bu6bsaunoTteka [JOK https://m.edsoo.ru/ff0d23dc
paboThI B 1abOpAaTOPUH U IpUeMa
ob6palleHuH ¢ 1abopaTOPHBIM
060py/1I0BaHUEM»

4 Yucreble BemecTBa U cMecH. Cocobbl 1 bu6saunoTteka [JOK https://m.edsoo.ru/ff0d26ca
pa3jiesieHus cMmeceu

5 [IpakTHUuyeckas pabota Ne 2 1 bu6bsaunoTeka [JOK https://m.edsoo.ru/ff0d28c8
«Paspnenenue cMecell (o NpUHLUIY
OYHCTKH ITOBAPEHHOM COJIU)»

‘6 HATOMbI Y MOJIEKYJIBI H 1 H H H H HBI/I6JH/IOTeKa [IOK https://m.edsoo.ru/ff0d2a6¢ |

7 XuMUYecKue 3JieMeHThbl. 3HaKU 1 bub6auoTeka LJOK https://m.edsoo.ru/ff0d2be8
(cMMBOJIBI) MUIIEBbIX 3JIEMEHTOB

‘8 HHpOCTbIe M CJIOKHBIE BelleCTBa H H H H H HBI/IﬁﬂI/IOTeKa [IOK https://m.edsoo.ru/ff0d2a6¢ |

‘9 HATOMHO-MoneKmepHoe oby4yeHue H H H H H HBI/I6JII/IOTeKa LIOK https://m.edsoo.ru/ff0d2d50 |

10 ||3aKoH MOCTOSHCTBA COCTaBa BelIECTB. bu6sunoTeka IJOK https://m.edsoo.ru/ff0d2eae
Xumuyeckasi popmyJia. BaneHTHOCTB
aTOMOB XMMHY€CKHX 3JIEMEHTOB

11 ||OTHOCHUTeJsibHasi aTOMHas Macca. 1 bub6anoTeka LIOK https://m.edsoo.ru/ff0d323c
OTHOCUTe/IbHas MOJIEKYJIsIpHas Macca

‘12 HMaCCOBaH J10J11 XMMHWYECKOT0 3J1eMeHTa H

Uy

HBI/IﬁJH/IOTeKa [JOK https://m.edsoo.ru/ff0d350c
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Ne Tema ypoka ‘ KosmyecTBO yacoB ‘ Oata ||Jlatano| JseKTpoHHble [HPpPOBBIE 06pa30BaTe/bHbIE
m/m Bcero|| Koutp. || Ipaxr. | M/1aHup. dakry pecypchbl
paboThl || pabOThI

| |l coequnennsx [ [ [ [ |

13 ||[KosnunuecTBo BelecTBa. MoJib. 1 bubauoTeka LIOK https://m.edsoo.ru/ff0d5230
MouJigpHasa macca

14 | ®usuyeckue U MexaHUYECKHUE sBJeHUS. | 1 bubanoTeka LIOK https://m.edsoo.ru/ff0d37fa
XuMuueckasi peakius

15 |[Ip¥3HaKM U yCJOBUSA NPOTEKAHUS 1 bub6anoTeka LIOK https://m.edsoo.ru/ff0d3al6
3KOHOMHYecKoro sdpdekTa

16 ||3akoH coxpaHeHHs MaccC BELeCTB. 1 bub6auoTeka LIOK https://m.edsoo.ru/ff0d3b88
XuMHUuecKue ypaBHEHUS

17 ||BbluMc/ieHHE KOJIMYeCTBa, MacChl 1 bub6aunoTeka LIOK https://m.edsoo.ru/ff0d5708
BellleCTBa 10 YypaBHEHUAM
YCTOMYUBOCTH

18 |[Knaccudukanus XMMUYeCKOTO 1 bu6bsaunoTeka IJOK https://m.edsoo.ru/ff0d3f34
BO3/leicTBUA (CoeAMHEHUS,
pa3paboTKH, 3aMeHbl, 06MeHa)

19 |M.B.JIoMOHOCOB — y4Y€HbIii- 1 bubauoTeka LJOK https://m.edsoo.ru/ff0d40c4
SHIMKJIoneaucT. 06061IeHre U
cUcTeMaTH3alUsl 3HaHUU

20 |[KouTposbHas paboTta N21 no Teme 1 1 bu6saunoTeka IJOK https://m.edsoo.ru/ff0d4290
«BeliecTBa U XMMHUYECKUE COCTOSTHUS»

21 |Bo3ayx — cMmechb rasa. CoctaB Bo3jyxa. 1 bu6sunoTeka IJOK https://m.edsoo.ru/ff0d448e
Kucsopoa — ajieMeHT U IpocToe
BelecTBo. O30H

22 || ®usnyeckre U XMMUYeCKHe CBOMCTBA 1 Bu6auoTeka LIOK https://m.edsoo.ru/ff0d4614
KUCJI0po/ia (peaKiuyu OKUCIeHus],
ropeHus). [lonsaTHe 06 okcHUaax
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Ne Tema ypoka KosmyecTBO yacoB ‘ Oata ||Jlatano| JseKTpoHHble [HPpPOBBIE 06pa30BaTe/bHbIE
m/m Bcero|| Koutp. || Ipaxr. | M/1aHup. dakry pecypchbl
paboThl || pabOThI

23 ||Cnoco6bl mosiy4eHust KUCJA0po/a B 1 bu6auoTeka LIOK https://m.edsoo.ru/ff0d497a
J1abopaTOpHUSX U HA IPOU3BO/CTBE.
[IpuMeneHue Kuciaoposa

24 | TensioBoM 3 PEKT XMUMHUUECKOTO 1 bu6bsaunoTteka IJOK https://m.edsoo.ru/ff0d4790
COCTOSIHUS, IOHSATHUSA O
TEPMOXUMUYECKOM YPaBHEHUH, 3K30- U
3H/IOTEPMUYECKUX PEAKIUAX

25 |TonsuBo (HePTh, yroyib U METAH). 1 bu6saunoTteka [JOK https://m.edsoo.ru/ff0d4c4a
3arpsi3HeHHe BO3/1yxa, CIOCOOBI ero
npejoTBpalleHUs

26 |[[IpakTuyeckas pabota N2 3 o Teme 1 1 bubauoTeka [JOK https://m.edsoo.ru/ff0d4ae2
«[TosiyaeHue u c60p Kucnopoaa,
V3y4YeHHe ero CBOMCTBa»

27 ||BomopoJ, — 3JIEMEHT U MPOCTOE 1 bub6auoTeka LIOK https://m.edsoo.ru/ff0d4dd0
BelllecTBO. Haxox/jeHre B npupo/e

28 || ®usnyeckve U XMMUYeCKHe CBOMCTBA 1 bubauoTeka LIOK https://m.edsoo.ru/ff0d4dd0
Bogopoaa. [[pumeHeHue

‘29 Hl’lpeanomeHne 0 KMCJIOTaX U COJIAX H H H H H HBH6J1H0TeKa 110K https://m.edsoo.ru/ff0d50d2

30 ||Cmoco6bl nosiyyeHus B J1abopaToOpUU bu6saunoTeka IJOK https://m.edsoo.ru/ff0d4dd0
BOAOPOAA

31 |llpakTuyeckas pab6ota Ne 4 mo Teme 1 1 Bu6auoTteka LIOK https://m.edsoo.ru/ff0d4f42
«[osiyueHue ¥ cobMpaHUe BOAOPOA3,
H3y4eHHue ero CBOUCTB»

32 |MosispHBIM 00'bEM ra3a. 3aKOH 1 bubsaunoTeka lJOK https://m.edsoo.ru/ff0d542e
ABorazpo

‘33 HBbI‘{I/ICJIeHI/Ie 06beMa, KOJIMYeCcTBa H 1 H H H H HBI/I6JII/IOTeKa 110K https://m.edsoo.ru/ff0d55a0
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Ne Tema ypoka KosmyecTBO yacoB ‘ Oata ||Jlatano| JseKTpoHHble [HPpPOBBIE 06pa30BaTe/bHbIE
m/m Bcero|| Koutp. || Ipaxr. | M/1aHup. dakry pecypchbl
paboThl || pabOThI

BeleCTBa rasa Mo ero uU3BeCTHOMY
KOJIMYEeCTBY BelleCTBa UK 06'beMa

34 |BbruucieHue 06'b€MOB rasa no 1 bubanoTeka LIOK https://m.edsoo.ru/ff0d5708
ypaBHeHHI0 MexaHU3M Ha OCHOBe MpaBa
00'bEMHBIX OTHOLIIEHUH ra3a

35 ||[®Pusuyeckue U XMMHUYECKHe CBOMCTBA 1 bu6bsaunoTeka IJOK https://m.edsoo.ru/ff0d587a
BOJIbI

36 |CocTaB ocHOBaHUH. [IoHsATHE 06 1 bu6bsaunoTteka IJOK https://m.edsoo.ru/ff0d59e2
WHJUKATOpax

37 |[Boaa kak pacTBopuTeJib. HackllieHHbIE 1 bubauoTeka LIOK https://m.edsoo.ru/ff0d5b40
Y HeHachbllleHHble pacTBOpbl. MaccoBasi
Jl0JIsI Bell[eCTBA B pacTBope

38 |llpakTHueckas pabota N2 5 o Teme 1 1 bu6saunoTeka [JOK https://m.edsoo.ru/ff0d5eba
«[IpuroroBsieHrEe PaCTBOPOB C
onpezieJIeHHOM CMepPTHOCTBIO Jl0JIer
PacTBOPEHHOTO BelleCTBa»

39 ||[KonTposibHas paboTta N°2 no TeMe 1 1 bu6saunoTteka IJOK https://m.edsoo.ru/ff0d6342
«Kucsopoa. Bogopoa. Boga»

40 ||Oxcuppl: cocTaB, Kaaccudukanus, 1 Bu6auoTteka LIOK https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa.

41 |[lonyyeHHe U XMMHUYECKHE CBOMCTBA 1 bu6bsunoTeka IJOK https://m.edsoo.ru/ff0d664e
KHCJIOTHBIX, OCHOBHBIX U aMPOTEPHBIX
OKCH/IOB.

42 ||OcHOBaHUS: COCTAB, KJaccupUKaLus, 1 bu6bauoTteka [JOK https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa.
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Ne Tema ypoka KosmyecTBO yacoB ‘ Oata ||Jlatano| JseKTpoHHble [HPpPOBBIE 06pa30BaTe/bHbIE
m/m Bcero|| Koutp. || Ipaxr. | M/1aHup. dakry pecypchbl
paboThl || pabOThI

43 |[lonyyeHre U XMuMHUYeCKHe CBOMCTBA 1 bu6auoTeka LIOK https://m.edsoo.ru/ff0d67ca
OCHOBaHbI

44 |[KucaoThl: coCcTaB, KaaccupuKalus, 1 bu6bsaunoTteka [JOK https://m.edsoo.ru/ff0dfee2
HOMEHKJaTypa.

45 |[losyyeHHe U XUMHUYECKHE CBOMCTBA 1 bu6bsaunoTteka IJOK https://m.edsoo.ru/ff0dfee2
KHCJIOT.

46 ||Cosu (cpenHue): HOMEHKJIATYPA, 1 bu6bsaunoTeka lJOK https://m.edsoo.ru/00ad9474
METO/Ibl, MOJIyYeHUEe XUMUUECKUX
CBOMUCTB.

47 |[lpakTryeckas paboTta N2 6. Pemienue 1 1 bubanoTeka LIOK https://m.edsoo.ru/00ad9b7c
3KCIepUMeHTaJIbHbIX 33/1a4 110 TEME
«OCHOBHbIE KJIaCChl HEOPTAaHUYECKUX
coeJMHEHUN»

48 |[eHeTnuyeckas cBS3b MeX/y KjaccaMu 1 bu6bsaunoTeka IJOK https://m.edsoo.ru/00ad9a50
HEeOpraHUYeCKHUX COeJMUHEHU I

‘49 H06o6meHHe Y CMCTeMaTH3alUsl 3HaHUU H 1 H H H H HBI/I6JH/IOTeKa [JOK https://m.edsoo.ru/00ad9cb2

50 |[KonTposibHast paboTa N23 no Teme 1 1 bubanoTeka LIOK https://m.edsoo.ru/00ad9ela
«OCHOBHbIE KJIACChl HEOPTaHUYECKUX
coeJMHEeHU»

51 |[[lepBble Mephl 10 OpraHU3aLUU 1 Bbubsnoteka JOK https://m.edsoo.ru/00ad9ffa
MUIEBBIX 3JIeMeHTOB. [IpeasioxkeHue o
I'pyIIIe CXO/JHbIX 3JIeMEHTOB

52 |[[lepuoguyeckuii 3aK0OH U 1 bubanoTeka LIOK https://m.edsoo.ru/00ada52c
[lepuoanyeckasi cucTema 1o 3JieMeHTaM
/. 1. MeHpgeneeBa

‘53 Hl’lepno,qbl, rpynibl, NOATPYNIbI H 1 H H H H HBI/I6JH/IOTeKa [JOK https://m.edsoo.ru/00ada52c
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Ne Tema ypoka KosinuecTBo 4yacoB ‘ Oata |latano| 3JieKTpoHHble LU(PPOBbIE 0Opa30BaTeIbHbIE
m/m Bcero|| Koutp. || Ipaxr. | M/1aHup. dakry pecypchbl
paboThl || pabOThI

54 |CtpoeHue aToMOB. COCTaB aTOMHBIX 1 bu6auoTeka LIOK https://m.edsoo.ru/00ada342
anep. U3oTonbl

55 ||CTpouTenbCTBO 3JIEKTPOHHOTO 1 bu6saunoTteka [JOK https://m.edsoo.ru/00ada6bc
0060J104YKa aTOMOB 3JIEMEHTOB
[lepuoguyeckou cucremsl /. U.
MeHpeieeBa

56 |XapaKTepHCTUKA XMMHUYECKOT0 1 bu6bsaunoTeka IJOK https://m.edsoo.ru/00ada824
3JIEMEHTA M0 ero MoJ0KEHUIO B
nepuogudeckon cucreme /. U.
MeHpeeeBa

57 ||[3HayeHHe MepyUoOAMYECKOro 3aKoHa s || 1 bubanoTeka LJOK https://m.edsoo.ru/00ada96e
pa3BUTUA HAYKH U NpakTUKHU. [l. Y.
MeHpesieeB — y4€HBIN, IeAaror u
rpak/laHUH

58 |3/ieKTpoOTpULATENBHOCT aTOMOB 1 Bu6auoTeka LIOK https://m.edsoo.ru/00adaab8
XUMHWYECKUX 3JIEMEHTOB

‘59 HI/IOHHaH XHWMHUUYeCKasi CBSI3b H 1 H H H H HBI/I6JH/IOTeKa [JOK https://m.edsoo.ru/00adac34

60 |KoBasieHTHas nmoJisipHas XMMHUYecCKas 1 bu6saunoTeka IJOK https://m.edsoo.ru/00adaab8
CBSI3b

61 |KoBasieHTHas HenoJisipHasA xuMudeckas || 1 Bu6snoTeka LJOK https://m.edsoo.ru/00adaab9
CBSI3b

‘62 HCTeHeHb OKHCJIEHUS H 1 H H H H HBI/IﬁJH/IOTeKa [JOK https://m.edsoo.ru/00adae28

63 ||OKHCAHUTENbHO-BOCCTAHOBUTE/IbHbIE 1 bu6saunoTeka [JOK https://m.edsoo.ru/00adb076
COCTOSIHUSA

‘64 HOKI/ICJII/ITeJII/I Y BOCCTAHOBUTEJH H 1 H H H H HBI/I6JII/IOTeKa [JOK https://m.edsoo.ru/00adb076
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Ne Tema ypoka KosmyecTBO yacoB ‘ Oata ||Jlatano| JseKTpoHHble [HPpPOBBIE 06pa30BaTe/bHbIE
m/m Bcero|| Koutp. || Ipaxr. | M/1aHup. dakry pecypchbl
paboThl || pabOThI

65 |KoHnTposibHasg paboTa N24 no TeMe 1 1 bu6auoTeka LIOK https://m.edsoo.ru/00adb486
«CTpoeHnue atoMa. XuMU4yecKas CBA3b»

66 |Pe3epBHbIM ypok. 06006111eHUE U 1 bubsaunoTteka [JOK https://m.edsoo.ru/00adb33c
cUucTeMaTH3alus 3HaHUU

67 |Pe3epBHbIi ypok. 0600611eHUE U 1 bub6anoTeka LIOK https://m.edsoo.ru/00ad9cb2
cucTeMaTH3alus 3HaHUU

68 |[Pe3epBHbI ypok. 0600611eHNE U 1 bub6anoteka LJOK https://m.edsoo.ru/ff0d61c6
cUCTeMaTH3alMs 3HaHU U

OBLIEE KOJIMYECTBO YACOB I10 68 4 4

[TPOTPAMME
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9 KINACC

Ne Tema ypoka KosinyecTBO 4acoB ‘ Jata JyieKTpOoHHbIE [UPPOBbIE
n/n Bcero| KonTposbHble | llpaktnueckue || A3yIenus obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThI
1 |[llepuopgudeckuii 3aKoH. [lepruogudeckas cucrtema 1 bubaunoTteka LIOK
ynpaBJsieHus asiemeHTamu /I. U. MeHiesieeBa https://m.edsoo.ru/00adb59e
2 ||3aKOHOMEpPHOCTb B COXpPAaHEHWH CBOUCTB 3J1eMeHTOB || 1 bubauoTteka LJOK
MEePBbIX TPEX NEPUO/IOB https://m.edsoo.ru/00adb6b6
3 ||[Knaccudukanys 1 HOMEHK/IATYpa HEOPraHUYeCKUX 1 Bub6anoTeka [IOK
BelleCTB https://m.edsoo.ru/00adb7e2
4 || Bupbl XMMHUYECKOW CBA3U U TUIIbI KPUCTAJIMYECKUX 1 bubauorteka LHIOK
peuéToK https://m.edsoo.ru/00adbac6
5 |[KonTposibHas paboTta Ne1 no Teme «I[loBTOpeHUe U 1 1
yrjy6/eHre 3HaHWM OCHOBHBIX pa3/iesoB Kypca 8
KJ1acca»
6 |[Knaccudukanus XuMUYeCKHX BellleCTB 10 1 bubaunoreka LIOK
Pa3JIMYHbIM BO3/1€CTBUSAM https://m.edsoo.ru/00adbcb0
7 ||[IpennoxxeHue 0 pexxMMe 3KOHOMHUYECKOT0 pexKuMa. 1 Bu6auoTeka [JOK
[IpensioxkeHre 0 TOMOTE€HHBIX U T€TEPOreHHbIX https://m.edsoo.ru/00adbe9a
peakuusx
8 |llpeasioxxeHre 0 XMUMHUYECKOM PAaBHOBECHH. 1 bu6snoTeka [JOK
®aKTophbl, BJAUSAIOIIME HA CKOPOCTb 3KOHOMHUYECKOTO https://m.edsoo.ru/00adc28c
pPaBHOBECHS U MOJIOX)KEHUE XUMUYECKOTO
paBHOBeCHUS
9 ||OKHCANTENbHO-BOCCTAHOBUTEJIbHBIE COCTOSTHUSA 1 bu6sunoreka [JOK
https://m.edsoo.ru/00adcade
10 |Teopus 371eKTPOJIUTHYECKON JUCCOLUAL Y. 1 bubauoTteka LIOK

CuJibHBIE U cJ1abble 3JIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68
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Ne Tema ypoka KoJsinyecTBO 4acoB | Jara JJIeKTPOHHbIE IUPPOBbIE
n/o Bcero| KonTposbHble | [lpakTudeckue || A3yIeHUA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThI
11 |[MoHHBIE ypaBHEeHUS 1 bu6saunoTeka [JOK
https://m.edsoo.ru/00add448
12 |XuMHuYecKHe CBOMCTBA KMCJIOT U OCHOBAaHUHU B 1 bubaunoreka LIOK
IpUPOJie, IPe/CTaBJAEHHBIX 3JI€KTPOJTUTHYECKON https://m.edsoo.ru/00add5d8
JUcconanyen
13 || XuMHuYecKHe CBOMCTBA COJiel B CBETE 1 bubaunoTteka LIOK
npeJ/iCTaBJAeHUH 3JIEKTPOJUTUYECKOUN AHUCCOLIAALIMU https://m.edsoo.ru/00add8b2
14 |IlpepJsioxkeHHE O TUAPOJIHA3E COJU 1 bubaunoTteka LIOK
https://m.edsoo.ru/00add9d4
15 ||O6061IeHHe U cUcTeMaTHU3allMa 3HaHUHN 1 bubaunoTteka LIOK
https://m.edsoo.ru/00addd12
16 |[IpakTHueckasi pabota N2 1. «Pemenue 1 1 Bubsnoreka LJOK
3KCIepuMeHTa/JbHbIX 33/1a4» https://m.edsoo.ru/00addbfa
17 ||KoHTposbHas paboTta N°2 no TeMe 1 1 bu6saunoTeka [JOK
«IJIEKTPOJIUTUYECKAs JUCCoMalUs. «kXUMUYECKHE https://m.edsoo.ru/00addec0
peakLuy B pacTBOpax»
18 ||061Me XxapaKTepUCTUKU rajioreHoB. XUMUYeCKHUe 1 Bu6anoTeka [JOK
CBOMCTBA Ha OCHOBE XJI0pa https://m.edsoo.ru/00addfe?2
19 |XnopBogopon. CosisiHasA KUCA0Ta, XUMUYECKUE 1 Bu6anoTeka [JOK
CBOMCTBA, NOJy4YeHUEe, IPUMEHEHMUE. https://m.edsoo.ru/00ade104
20 ||[lpakTuueckas pabora N2 2 o TeMe «[lonyyeHue 1 1 BubauoTteka LLOK
COJITHOW KUCJIOThbI, U3yUEHUE ee CBOMCTBa» https://m.edsoo.ru/00ade348
21 |BpryuciieHud 10 ypaBHEHUAM 3KOHOMUYECKOTO 1 BubsauoTteka LLOK
addekTa, ec/iv OJUH U3 peareHToB JjlaH B U30bITKe https://m.edsoo.ru/00ade488
22 ||O6wmasa xapaKTepUCTUKa 3/ieMeHTOB VIA-rpynnbl 1 Bu6anoTeka LIJOK

https://m.edsoo.ru/00ade64a
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Ne Tema ypoka KosinyecTBO 4acoB | Jata JyieKTpOHHbIE [UPPOBbIE
n/o Bcero| KonTposbHble | [lpakTudeckue || A3yIeHUA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThl
23 |[AnnoTponHble MoAUHUKaALMU cepbl. HaxoxaeHue 1 bubsaunoTteka [JOK
cepbl U UX COeJMHEHUH B IpUupoJe. XMMHYeCcKHue https://m.edsoo.ru/00ade64a
CBOMCTBA CepPbI
24 |CepoBogopos, cTpoeHue, Gusnyeckre U xXuMuueckue| 1 bubaunoTeka LIOK
CBOMCTBA https://m.edsoo.ru/00ade802
25 ||Okcupapl cepbl. CepHas KUCI0Ta, GU3NUYECKUE U 1 bubaunoTeka LIOK
XMMHUYECKUe CBOMCTBA, IPUMEHEHHUE. https://m.edsoo.ru/00adea28
26 |XvMHYecKue sIBJIEHHS, BKJIIOYEHHE B OCHOBY 1 bubauoTteka LJOK
NPOMBIIIJIEHHOT0 OJIyYeHUsI CEPHON KUCJIOTHI. https://m.edsoo.ru/00adec8a
XuMHUecKoe 3arpsisHeEHHE OKpY:Kalolel cpe/ibl
COeJUHEHUSIMU CEPhI
27 |BpruucyieHMe MacCOBOM A0/ BbINyCKa NPOAYKIUHU 1 bubaunoTteka LIOK
https://m.edsoo.ru/00adec8a
28 ||O61masa xapaKTepUCTUKA 3J1eMeHTOB BA-rpymibl. 1 Bub6snoTeka LJOK
A30T, pacnipocTpaHeHue B IpUpojie, Pu3ndecKkue u https://m.edsoo.ru/00adeea6
XMMHYEeCKUe CBOMCTBA
29 ||AMMuak, ero GusnvecKrMe U XMuMU4YeCcKUe CBOUCTBA, 1 bubauoTteka IOK
NoJlydeHue U IPpUMEHEHHUE. https://m.edsoo.ru/00adf004
30 |[IpakTuyeckas pabora N2 3 no Teme «[losyyeHue 1 1 Bub6anoteka LJOK
aMMHMaKa, U3y4eHue ero CBOMCTBa» https://m.edsoo.ru/00adf180
31 ||A30oTHas KUCJI0Ta, ee GU3NYECKHE U XUMUYECKHUE 1 BubauoTteka LLOK
CBOMCTBA https://m.edsoo.ru/00adf306
32 |[Mcnosib30BaHME HUTPATOB U COJIM aMMHUaKa B 1 BubauoTteka LLOK

KauecTBe MUHepaJbHbIX y006peHr . XuUMuieckoe
3arpsi3HeHHe OKpY:Kalolllel cpe/ibl CoeJUHEHUSIMU
asoTa

https://m.edsoo.ru/00adf518
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Ne Tema ypoka KoJsinyecTBO 4acoB | Jara JJIeKTPOHHbIE IUPPOBbIE
n/o Bcero| KonTposbHble | [lpakTudeckue || A3yIeHUA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThI
33 |[®ocdop. Okcug docdopa (V) u pochopHas kucaora, | 1 bu6saunoTeka [JOK
du3nyeckre U XUMHUYeCKHe CBOMCTBA, 0JlyYeHne https://m.edsoo.ru/00adf68a
34 |Hcnosib3oBaHue pocPaToB B KauecTBe 1 bu6saunoTeka [JOK
MUHepaJbHbIX Y100peHU. 3arpsisHeHue https://m.edsoo.ru/00adfc20
npupoaHo# cpeabl GochaTamMu
35 ||Yraiepoj, pacnpocTpaHeHue B Ipupojie, pusnyeckux || 1 Bu6anoTeka LIOK
Y XMMHY€ECKHUX CBOMCTB. https://m.edsoo.ru/00adfd9c
36 ||Okcuabl cofepkaT ux GU3NUECKHEe U XUMUYECKUe 1 Bu6anoTeka LIOK
CBOMCTBA. JKOJIOTUYECKHE NMPO6JeMbl, CBI3aHHBIE C https://m.edsoo.ru/00adfebe
OKCHUJIOM OKpYy»Katouiei cpefibl (IV)
37 ||[YroabHasi KUCJIOTA U ee COJib 1 bubaunoreka LIOK
https://m.edsoo.ru/00ae006c
38 |[IpakTuyeckas pabora N2 4 no Teme "[lonyyeHue 1 1 bu6saunoTeka [JOK
yrJjekucsoro rasa. KauectBeHHas peakijys Ha https://m.edsoo.ru/00ae027e
Kapb6oHaT-uoH"
39 |lepBoHa4Ya/ibHble MOHATHS 06 U3MEpPEHUX 1 Bu6auoTeka LJOK
BELIECTB, KaK 0 COeJUHEHUSIX BOKPYT https://m.edsoo.ru/00ae054e
40 ||KpeMHHH U ero coeJUHEHUS 1 bu6snoTeka [JOK
https://m.edsoo.ru/00ae080a
41 |[TpakTuyeckas pabora Ne 5. Pertenue 1 1 bu6snoTeka [JOK
3KCIepUMeHTaJIbHBIX 33/1a4 M0 TeMe «BakHeuine https://m.edsoo.ru/00ae0bf2
HeMeTaJlJibl U UX COeJUHEHUSI»
42 |KonTpoJsibHas pa6oTa N23 no TeMe «BaxkHelne 1 1 BubauoTteka LLOK
HeMeTaJlJIbl U UX COeITUHEHUSI» https://m.edsoo.ru/00ae0e18
43 ||O6mas xapaKTepUCTUKA XUMUYECKHX 3JIEMEHTOB — 1 bubsauoTteka [JOK

MeTaJ/JIoB. MeTanaudeckasl CBI3b U MeTalJInyecKas

https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

Ne Tema ypoka KoJsinyecTBO 4acoB | Jara JJIeKTPOHHbIE IUPPOBbIE
n/o Bcero| KonTposbHble | [lpakTudeckue || A3yIeHUA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
KpHUCTa/lJIndecKas peméTka. Pusnyeckue CBOMCTBA
MEeTaJlJIOB
44 |XuMH4YeCcKHe CBOMCTBA MeTaJlJIOB. 1 bubaunoreka LIOK
JJIEKTPOXUMHUYECKUU psJi HANPSHKEHHbIX METAJLJIOB https://m.edsoo.ru/00ae1156
45 ||O6wmue cnoco6bl MoyydyeHus: MeTasioB. ClyiaBbl. 1 bu6saunoTeka [JOK
BbruucieHUs 0 ypaBHEHUSIM 9KOHOMUYECKOTO https://m.edsoo.ru/00ael1156
addekTa, eciv 0JUH U3 peareHTOB COAEPKUT
npuMecu
46 |IIpenJioxkeHUe 10 KOPPO3UHX MeTAJJIOB 1 bu6saunoTteka [JOK
https://m.edsoo.ru/00ae1278
47 |lllesiouHblEe MeTaJIbl 1 bubaunoreka LIOK
https://m.edsoo.ru/00ae14b2
48 ||OKcuAbl U TUAPOKCUBI HATPUA U KaJHUs 1 bubaunoreka LIOK
https://m.edsoo.ru/00ae14b?2
49 |IllesiouHO3€eMeJiIbHbIE METAJIJIbI — KAaJbIUA U MarHuu 1 bu6saunoreka [JOK
https://m.edsoo.ru/00ae15e8
50 |BaxxHelIIHe coefUHEHUSI UCTOYHUKOB 1 bubaunoreka LIOK
https://m.edsoo.ru/00ael15e8
‘51 ‘0606meHHe Y CUCTeMaTu3alus 3HaHUH H 1 H H H H
52 |[KécTkocTb BO/ibl U CIIOCOOBI €€ OrpaHUYEHHUS 1 bu6siunoTeka [JOK
https://m.edsoo.ru/00ae1886
53 |[IpakTuueckas pabota N2 6 no TeMe «KEcTKOCTb 1 1 BubauoTteka LLOK
BO/JIbl U METO/Ibl €€ OTPAaHUYEHUSI» https://m.edsoo.ru/00aelae8
54 ||AntoMUHHH 1 bubsmoTteka [JOK
https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

Ne Tema ypoka KoJsinyecTBO 4acoB | Jara JJIeKTPOHHbIE IUPPOBbIE

n/o Bcero| KonTposbHble | [lpakTudeckue || A3yIeHUA obpa3oBaTesIbHbIE PECYPCHI

paboThI paboThI

55 |[[AMQoTepHbIe CBOMCTBA OKCH/IA U THAPOKCUA 1 bubsaunoTteka [JOK

https://m.edsoo.ru/00aelc64

56 |XKenes3o 1 bubaunoreka LIOK

https://m.edsoo.ru/00ae1d86

57 ||Okcubl, THAPOKCUABI U TBEPAble COeITUHEHUS 1 bubaunoreka LIOK
esiesa (I1) u xenesa (III) https://m.edsoo.ru/00ae35e6

‘58 ‘0606H.[€HI/I€ Y CUCTeMaTu3alus 3HaHUH H H H ‘

59 |[[IpakTuyeckas paborta N2 7. PemieHue 1 bu6saunoTeka [JOK
3KCIepHMeHTaJIbHbIX 33/]a4 110 TeMe «BaxkHel e https://m.edsoo.ru/00ae3de8
MeTaJlJIbl U UX COeJTUHEHUSI»

60 |BbryuciieHusa 1o ypaBHeHUAM 3KOHOMUYECKOTO 1 BbubauoTteka LIOK
3¢ deKTa, ec/v OJMH U3 peareHToB JlaH B U30bITKE https://m.edsoo.ru/00ae1750
WJIM COZIEPXKUT NpUMecH. BrrurcieHnue fou
BBINyCKa MPOAYKIUU

‘61 ‘0606H.[€HI/Ie Y CUCTeMaTHu3alus 3HaHUH H H H ‘

62 |[KonTpoJsibHasg paboTa N24 no Teme «BaxkHeuine 1
MeTaJ/lJIbl U UX COeITUHEHHUSI»

63 ||BelecTBa U MaTepHasibl B TOBCEJTHEBHOW YXU3HU 1 bubauoTteka LIOK
yesi0BeKa https://m.edsoo.ru/00ae3f50

64 |XuMuyeckoe 3arpsi3HeHUe OKpyKalller cpe/bl 1 bu6saunoTteka [JOK

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

65 ||Posib XMMUM B pellleHUH 3KOJOTHYECKUX TP06IeM 1 BubauoTteka LLOK

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

66 |IlepBoHauanbHble HOHATHUS 00 U3MEPSEMBIX BEIIECTBAX, 1 BbubsaunoTteka [JOK
KaK O COEMHEHUAX OKpYXKarollen cpeibl (MeTaH, 3TaH, https://m.edsoo.ru/00ae0d0a
STUJIEH, alleTUJIEH, 3TaHOJI, IIUIEPUH, YKCYCHas



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

Ne Tema ypoka | KoJsinyecTBO 4acoB | Jara JJIeKTPOHHbIE IUPPOBbIE
n/o Bcero|| KontposbHble || TpakThueckue || U3yUeHHs obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThI
| |uenora). L | | |
67 [IpupoaHble MCTOYHUKH YTIEBOAOPOAOB (yroib,| 1 bu6saunoTeka [JOK

IPUPOJHBIN ra3, He(Th), MPOAYKTH UX NepepaboTKu

https://m.edsoo.ru/00adb33c
(6eH3uH), UX POJIb B OBITY ¥ IPOMBIIIUICHHOCTH. .

68 |IIpemyioxkeHne 0 KU3HEHHO BaXKHBIX BEIIECTBAX: KUPAX, 1
Oenkax, yriieBoJax — U UX POJIH B KU3HU

YCIIO0BCKaA. MaTepI/IaJIBHOG CANHCTBO U HCOPIraHNYCCKUC
COCIUHCHUA

bubaunoTteka LIOK
https://m.edsoo.ru/00ad9cb2

IOBIL[EE KOJIMYECTBO YACOB 10 TPOTPAMME | 68 | 4 [ 7 [



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

