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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 ®I'OC 00O, a Takke Ha OCHOBE (eiepaabHOM paboueld porpaMMbl BOCIUTAHUS
U C Yy4€TOM KOHIICTIIMM TIPEroJiaBaHusl ydeOHOro Tmpeamera «XuUMHUS» B
o0pa3oBaTenbHBIX Opranu3anusax Poccuiickoit deneparumu.

[Iporpamma mo XuMuU Aa€T TPEJCTaBICHHE O LENIX, OO0Iel crpareruu
oOydeHHs, BOCHHUTAHHUS U Pa3BUTHS OOYYalOMIMXCA CpPEICTBaMU y4ueOHOTro
npeaMera, YCTaHaBIIMBAET 00s13aTeNIbHOE MIPEAMETHOE COJIEpKaHUE,
MIPEyCMAaTPUBAET PACIPENEICHUE €ro IO KIaccaM M CTPYKTYPHPOBAHME I10
pasmeraM M TeMaM MNPOrpaMMbl MO XUMHH, ONPENENAET KOJWYECTBEHHBIE H
KA4E€CTBEHHBIE XapaKTePUCTUKU COJIepKaHus, PEKOMEHY EMYIO
[IOCIEAOBATENbHOCTh M3YYEHUS] XUMHUHM C YYETOM  MEKIPEIAMETHBIX U
BHYTPUINPEIMETHBIX  CBSI3€H, JIOTUKM Y4yeOHOro Ipoliecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAesieT BO3MOXKHOCTH IpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS 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 CIYXXUT OCHOBOM i (OPMUPOBAHMS MHUPOBO33PEHUS
oOyyaromierocs, ero mpejCcTaBIeHU O MaTepUATLHOM E€AMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (POpMHUpPYEMbIE XUMHEW NPEJCTABICHUS O B3aMMONPEBPALICHUIX
SHEPTUU U 00 HBOJIIOLMH BEIHIECTB B MPUPOJAE, O MyTAX PELICHHUS NI0OATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPHEBOM, YHEPTrEeTUUECKOM,
MUIIEBOYN U KOJIOTHYECKON 0€30MacHOCTH, MPOOIEeM 3IpaBOOXPAHECHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEH U1 CaMOpPa3BUTHS |
(dbopMUpOBaHUs KyIbTYPhl IMYHOCTH, €€ 001Iel 1 PyHKIIMOHATBHOM IPaMOTHOCTH;

BHOCUT BKJIaJl B ()OPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIHOCOOHOCTEM
oOy4Jaromuxcsi, HABBIKOB HX CAMOCTOSITENIbHOM  y4eOHOW JeSATeIhbHOCTH,
AKCIIEPUMEHTAIBHBIX W HCCIEI0BAaTEIbCKUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B IPO(PEeCCUOHATBLHOMN ACSITEIHHOCTH;

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;



crocoO0CTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-
Hay4HbIM 3HAHUSAM, K TIPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIaJl B 3KOJOTUYECKOE
o0pa3zoBaHue 00yUYaIOIIUXCA.

JlanHble HampaBiieHHss B OOy4YEHUMM XHMHHM OOECHEYMBAIOTCSA CIEHU(PUKON
collep>KaHUsA  y4eOHOTro  MpeaMeTa, KOTOpbIM  SIBISETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPAKEHUEM 0a30BOI HAYKM XMMHUU Ha ONPENICTIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMHUCSA CHUCTEMbl NMEPBOHAYAIbHBIX MOHSATUN XUMHUU, OCHOB
HEOPraHW4YeCKOM XUMHUU U HEKOTOPBIX OTIEIBHBIX 3HAUUMBIX IOHATHH
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 CTPYKTYpPHO OpPraHU30BaHbl [0 MPUHLUITY
IIOCJIEIOBATEILHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETHUYECKUX MPEICTaBICHUI
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHSI O CTPOCHUH aTOMa U XUMHUYECKOU CBS3U;

— TPEACTaBICHUNH 00 JJIEKTPOJIUTUYECKOM JUCCOLMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHMS pPAacCMATPUBAIOTCS HA OCHOBE JMIMPUYECKH
MOJyYE€HHBIX U OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENIBHO OT OJTHOTO
YPOBHSI K IpyroMy, BEIIOJHASI PYHKIIUU OOBSICHEHUSI M POTHO3UPOBAHUS CBOMCTB,
CTPOEHHUSI 1 BO3MOKHOCTEN NMPAKTHYECKOI0 MPUMEHEHHS U TIOJYYEHUS U3y4aeMbIX
BEIIECTB.

OcBoeHue mporpamMmbl 1O XMMHHM  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABICHUS O XUMHUYECKOM COCTABIIAIOLIEH HAyYHOM KAPTUHBI MHPA B JIOTUKE
€€ CHCTEMHOMU IIPUPO/IBI, [ICHHOCTHOTO OTHOLICHMS K HAyYHOMY 3HAHUIO U METOJIaM
MO3HAaHMS B Hayke. V3ydyeHHe XMMHHM NMPOUCXOJUT C MPHUBJICUYECHUEM 3HAHUU W3
paHee M3y4YEHHBIX y4eOHBIX npeaMeToB: «Okpyxawomuil mupy», «buonorus. 57
KJIacCh» U «Pu3uKa. 7 Kiacey.

[Ipy wu3ydyeHHMH XUMHUHU M[POUCXOAUT (HOPMUPOBAHME 3HAHUKA OCHOB
XUMHUUYECKON HayKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUYECKOU
JEeSATENbHOCTH YETIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. 3a1a4ua
y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUUECKUX 3HAHUA —
BaXHEUIINX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKHUX MOJIOKEHUH, TOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, sI3blka HAyKH, B MPUOOIIEHUH K



Hay9YHBIM METOJaM TO3HAHUS MPU U3YUYEHUHU BEIIECTB U XUMUYECKUX PEAKIIUN, B
(GbopMHPOBAHNHY U PA3BUTHH MMO3HABATEIHLHBIX YMCHUHN M UX TPUMEHEHUH B Y4EOHO-
M03HABATEILHON U y4eOHO-UCCIIEI0BATENbCKON JIEATETbHOCTH, OCBOCHUU MPABHII
0e301acHOro oOpaleHus ¢ BEIIECTBAMH B TOBCETHEBHOM KU3HM.

[Ipu M3yueHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHe MPUOOPENU TaKue Ieln, KakK:

— (opMHpOBaHHE WHTEUIEKTyaJIbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHSATUIO PEUICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIOBUSM KHU3HU;

—  HampaBJEHHOCTh OOy4YeHHUsS Ha CHUCTEMATHYECKOE MPHOOIIEeHUE
o0yyJaroumxcsi K CaMOCTOATENbHOM I03HABATEIbHOW NEATENbHOCTH, HAyYHBIM
METOJaM MO3HaHus, (OPMUPYIOUIUM MOTHBALMIO U PA3BUTHE CHOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCiI0BHM, CITIOCOOCTBYIONIUX MPUOOPETEHHUIO 00YyYarOIIUMUCS
OTbITa Pa3HOOOPa3HOW MAEATEIBLHOCTH, MO3HAHWS M CaMOIO3HAHHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHBEPCAJTIbHOE 3HAYEHUE JUIS
Pa3IUYHBIX BUJIOB ACSITEIbHOCTH;

— (QopMmupoBanue oOmEeld (QYHKIUMOHATIBHOM U €CTECTBEHHO-HAYyYHOU
IPAMOTHOCTH, B TOM 4YHCI€ YMEHHHA OOBACHITH U OIICHUBATh SIBJICHUS
OKPY’KAOIIET0 MHUPA, WCIONB3Ys 3HAHWS M OIBIT, MMOTYyYEHHBIC MPHU HU3YyYECHUU
XUMUH, PUMEHSTH UX TIPU PEIICHUU TPOOJIEM B MMOBCETHEBHOM KU3HU U TPYI0BOM
JeSITeNIbHOCTH,

— (dopmupoBaHre y OOydYaronmuxcs TyMaHUCTHYCCKUX OTHOIICHHM,
NMOHUMAHUSI TEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH DKOJOTHYECKU
1[eJIeCO00pa3HOTO TOBEJACHUSI B OBITY W TPYIOBOW JEATEILHOCTH B IEJIAX
COXpaHEHHMsI CBOETO 3/I0POBbs U OKPYKAIOIIeH MPUPOIHOMN Cpepl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOIIEYETOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANPaBICHHOCTH NaTbHEUIIIETO
00yueHus.

Oo111ee 9MCII0 YacoB, OTBEAEHHBIX ISl U3yYCHHS XUMUHU HA YPOBHE OCHOBHOTO
obmiero oOpaszoBaHusi, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/IbHBbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XUMHM B )KM3HH YEJIOBEKAa. XUMHUS B CHCTEME HAyK.
Tena u BemiecTBa. PU3WUECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOJax MO3HAaHMS B XUMHUU. UUCThIE BELIECTBA MU CMECH.
CrniocoObl pa3neneHus cMecei.

ATOMBI U MOJEKYJIbl. XUMHYECKHE 3JIeMEHThl. CHMBOIBI XUMHUYECKUX
s1eMeHTOB. [IpocThie U ClOXKHbIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunueckas popmyna. BaqeHTHOCT, aTOMOB XUMUUYECKUX 2JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BellecTB. OTHOCHUTENbHAsA aTOMHass Macca. OTHOCUTEbHAS
MOJIEKYJIsIpHast Macca. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KonnuectBo BeniectBa. Mosib. MossipHast macca. B3anMocCBsi3b KOJIMUECTBA,
MacChl M 4YHCIa CTPYKTYPHBIX EOWHUIl BemecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COETUHEHU.

Du3NYECKUe U XUMHUYECKUE ABJICHUSI. XUMHUUECKas Peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUs MacChl BelleCcTB. XuUMUUeckue ypaBHeHus. Knaccudukarus
XUMUYECKUX peaKIuil (COeTMHEHNs, Pa3I0KEeHUs, 3aMeIlleHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/IOH, MpaBuiIaMu pabOThl B JIAOOpATOPUHA U
npuéMamMu oOpalleHus: ¢ J1abopaTOpHbBIM 000PYIOBAHUEM, U3YUYCHHUE U OMHCAHUE
bu3MYEeCKUX CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIECTB, HAOII0JACHUE
dusnuecknx (IIaBJIeHUE BOCKA, TasHUE JIbJa, PACTHPAHHME caxapa B CTYIKE,
KUIIEHUE U KOHJEHCAIMS BOABbI) U XUMHYECKUX (TOPEHHE CBEYH, MPOKAJIUBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTOMN) SBJIICHUH, HAOII0ICHUE 1
OTNMCAaHWE TPHU3HAKOB MPOTEKAHUS XUMHUECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOUW KHUCIOTHI C XJIOPUIOM Oapwuisi, paziokeHWe THAPOKCHIA
meau (1) mpu HarpeBanuu, B3auMOCHCTBHE Xeme3a ¢ pactBopoM conu memu (11),
U3y4YeHUe CIoCOOOB Pa3elieHHs] CMECE: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHILIAINS, XpoMaTorpadus, MPOBEACHNE OYUCTKU IMOBAPEHHOMN
colii, HAONIOJICHWE U  OINKCaHHWE  pe3yJbTaTOB  MPOBEICHUS  OIIBITA,
WUTIOCTPUPYIOIIEr0 3aKOH COXPAHEHUST MacChl, CO3JaHHE MOJIEJIEH MOJIEKYJ
(ILIapOCTEPIKHEBBIX ).

Baxuenue npeacTraBuTe M HEOPraHMYECKUX BeleCTB

Bo3nyx — cMech razos. CocrtaB Bo3nyxa. Kucmopon — aneMeHT u mpocroe
BerecTBo. Haxoknenuwe kucimopoma B Tpupoie, (GU3MUYECKUE U XUMHUYECKHE
cBoiictBa (peakiuu rtopenus). Oxcuabl. Ilpumenenue kuciopoga. CrocoObl
MOJYUYEHHs] KHUCIIOpoJa B Ja0OpaTOpud U MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoza B mpupojae. O30H — auioTpoIiHas MOAUGUKAIIHIS KUCIOPOIa.



TermnoBoit 3 ¢dexkT XUMHYECKON peaklud, TEPMOXUMHUUYECKHE YpaBHEHUS,
JK30- W DHIAOTEPMHYECKHE pEaKUWU. TOIUIMBO: yrojb W METaH. 3arpsi3HECHUE
BO3/yXa, YCUJIEHHNE TAPHUKOBOTO 3P QeKTa, pa3pylIeHUE 030HOBOTO CIIOS.

Bonopon — aneMeHT 1 mpoctoe BemecTBo. Haxoxaenne Bogopoaa B mpupoe,
busznyueckre 1 XuMUIECKHE CBOMCTBA, MPUMEHEHHE, CLIOCOOBI moryyeHus. Kucmorsr
Y COJIH.

Momnsipablii 00bEM ra3oB. PacyéTsl Mo XUMUUYECKUM YpaBHEHUSIM.

dusnyeckue CBOMCTBA BOJbl. Boma kak pacTtBoputTenb. PacTBOpEI.
HacebllieHHbIE ¥ HEHACBIIEHHbIE PACTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBas [10Jis1 BelllecTBa B pacTBOpPE. XUMHUECKHE CBOMCTBA BOAbL. OCHOBAHUSI.
Ponp pactBOopoB B mpupoje U B KHM3HU 4desioBeKa. KpyroBopot Boabl B IPUPO/IE.
3arpsi3HeHHe NpUPOAHBIX BOJ. OXpaHa U OUYUCTKA MTPUPOIHBIX BOJ.

Knaccudukanus weopranmdeckux coenunennit. Oxcuapl. Kiaccuduxarus
OKCHJIOB:  cojieoOpa3yromiue  (OCHOBHBIE, KHCIOTHBIE, aM(poTepHbIE) U
HeconeoOpazytomue. Homenkmarypa oxcuaoB. @Du3nyeckue ©U XUMHUYECKHE
CBOMCTBa OKCUIO0B. [TonydeHune OKkCuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHUM: IIENOYM U HEPACTBOPUMBIC
ocHoBanus. Homenknarypa ocHoBaHuil. PHU3MYECKHME W XMMHUYECKHE CBOWCTBA
ocHoBaHui. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkucinot. Homenkinarypa kucinot. Ousndeckue u
XAMUYECKUE CBOMCTBAa KHUCIOT. Psan aktuBHoctm MmertamoB H. H. bekerosa.
[Tony4deHue KucIor.

Commu. Homenknarypa coneil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJIEH.
ITonydenue cosen.

['eneTnueckas CBsI3b MEXKIY KiIaCCaMU HEOPTAHUYECKUX COEAUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENCIICHUE COJECPKAHUS KUCIOPOAa B BO3yX€, MOITYyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M U3YUYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHne
B3aMMOJICMCTBUSL BELIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
peKpanieHus ropeHus (rmoxkapa), o03HakoMJeHue ¢ 00pa3aMmu OKCUI0B U OITUCAHUE
UX CBOWCTB, IMOJy4Y€HUE, COOMpaHUE, PAClO3HABaHWE W M3YyUYEHHE CBOIWCTB
BOJIOpoJia (TopeHue), B3auMoiecTBue Bojopoaa ¢ okcuoM meau (1) (Bo3mMoxHO
UCII0JIb30BAaHUE BUACOMATEPUAIIOB), HAOIIOACHUE 00PA3I0B BEIIECTB KOJTUYECTBOM
1 Monb, ucciaenoBaHHe OCOOEHHOCTEH pAacTBOPEHMS BEIIECTB C PA3TUYHON
PacTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C ONPEAEIEHHOW MAacCOBOM JOJIEU
pPacTBOPEHHOrO BENIECTBA, B3aMMOJCHCTBHE BOJBI C METAUIAaMH (HAaTpUEM H
KanbleM) (BO3MOXHO MCIOJb30BaHHME BUEOMATEPHAIOB), HCCIEIOBAHUE
00pa3IoB HEOPraHUIECKUX BEIIECTB PA3TUYHBIX KJIaCCOB, HAOIIOIEHUE N3MEHEHUS
OKpAaCKy MHAUKATOPOB B PACTBOPAX KUCIIOT U LIENOYEH, N3yUYEHHUE B3aUMOICHCTBUSA



okcuna Meau (ll) ¢ pacTtBopoM cepHOM KUCIOTHI, KUCIOT C METallaMH, PEaKiui
HEUTpanu3alyy, MOJyYCHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajula JPYTUM U3 pacTBOPA COJIU, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a4a4 10 TEME
«BaxuHenme Kiacchl HEOPraHUYECKUX COCTUHEHUID.

Hepuoanuyeckuint 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemMenToB JI. WU. MengeneeBa. CrpoeHue aroMmoB. XMMHYECKasi CBA3b.
OKHCINTEIBbHO-BOCCTAHOBUTEIbHbIC PEeAKIIUU

[lepBble TOMBITKM KIacCU(PHUKAIMA XUMUYECKUX dJeMeHTOB. [lonsTue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIENIOYHBIE U IIEJTOYHO3EMENbHBIC METaJIIbI,
raJIOTE€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEPHBIC OKCHIBI
U TUAPOKCHUJIBI.

ITepnoanueckuit 3akoH. [lepuoanueckas cucreMa XMUMHUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. Kopotkonepuoanas u mmuHHOoTiepuoaHas popmel [leprognaeckoit
cucteMbl xumudeckux snemeHtoB Jl. M. MenpneneeBa. Ilepuoabl u TpymIbL.
DU3NYECKUN CMBICI TOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. M3otonbl. DnekTpoHsl. CTpoeHue
AJEKTPOHHBIX ~ 000JIOYeK aToMOB MepBbIX 20 XUMHMYECKHX DJIEMEHTOB
Ilepnonnueckoun cucrembr [J[. M. MenneneeBa. XapakTepucTUKa XHMHYECKOTO
3JIEMEHTA I10 ero nosnoxeHur B [lepuoguueckont cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHSI paJdyca aTOMOB XHMHUYECKUX DSJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIaM U IIEPUOIaM.

3navenue [leproanueckoro 3akoHa u [lepruoanyeckoin CHCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BUTHs Haykh W npaktuku. [[. M. MenneneeB — yd€Hbli H
rpakIaHUH.

Xumuueckasi cBs3b. KoBaneHTHas (mosisipHass W HEMOJISIpHAs))  CBSI3b.
DIJIEKTPOOTPULIATETHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHus.  OKUCITUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipouecchl OKHUCIIEHHsS U BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpaslioB BEIECTB METAUIOB M HEMETAJUIOB, B3aWMO/ICHCTBUE
TUJIPOKCUAA LMHKA C PACTBOPAMM KHUCIOT W IIECJIOYEH, IPOBEAEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMA
(ropeHue, peakivy pazIoKeHHs], COCIUHEHUS).

Mesxcnpeomemmnbnie ceasu

Peanu3zanust MeXNpEeAMETHBIX CBSI3€d MPU U3YUYEHHMM XMMHUUA B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIMOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAayYHBIX
MOHATHI, TaK W MOHSITHUH, SIBISIONIUXCS CUCTEMHBIMU JUISI OTAEIbHBIX MPEAMETOB
€CTECTBEHHO-HAay4YHOI'O IIMKIIA.



OO1ue ecTeCTBEHHO-HAYYHbIC MOHATHSA: HAay4YHBIA (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHaJIU3, CHHTE3, Kilaccudukanus, MEePUOJUIHOCTb, HAOIIOJEHUE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: MaTepusi, aTOM, AIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, JJEKTPUUYECKUN 3apsjl, BEIIECTBO, TEIO, OO0BEM,
arperaTHOE€ COCTOSIHME BENIeCTBA, Ta3, (U3WYECKUE BEJIUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIaHEThI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunTes, Apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
MCKOMAaeMbIE, TOILUINBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemmecTtBo U XMMHYecKas peakuus

Ilepnonnueckunt 3akoH. [leprognyeckas cucreMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIUS, KAIBIUS U UX COCTMHEHUMN
B COOTBETCTBHUM C TIOJIOKEHHUEM »JJIEMEHTOB B llepuoandeckoil cucreMe u
CTPOEHUEM UX aTOMOB.

Ctpoenune BemiecTBa: BHJBI XUMHUYECKOM CBA3U. THUIBI KPUCTALIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOKMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BHJa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHMYECKHUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEILECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUM, TeHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukarys XuMUIeCcKUX peakiuii Mo pa3IudHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3(ddekty, mo
U3MCHCHHIO CTETICHEW OKUCIICHUS XUMHYECKUX JJIEMEHTOB, MO0 00paTUMOCTH, IO
y4acTHIO KaTajm3aTopa). DK30- U HIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMHUYECKUE
ypaBHEHHS.

[Tonsitue o ckopoctu xumudeckoi peakuuu. [lonsTHe 00 0OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusiX. [IoHsITHEe 0 TOMOTreHHBIX U TreTepOreHHBIX
peakuusx. [lonstue o karanusze. [lonsitne 0 XxumMu4ueckoMm paBHOBeCHU. DAKTOPHI,
BIUAIOIIME HA CKOPOCTh XMMHUYECKOW PEaKUUMU U MOJOKEHUE XUMUUYECKOTO

paBHOBECHS.
OKHCITUTENEHO-BOCCTAHOBUTENBHBIE  PEAKIMHM,  AJIEKTPOHHBIA  OajaHC
OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHON ~ PEAaKLIMH. CocraBieHne  ypaBHEHHI

OKHCIUTEIPHO-BOCCTAHOBUTEIBHBIX ~ PEAKIIMA €  HCIOJIB30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.



Teopust 371€KTPOTUTUYECKON AUCCOLMALIMHU. DIEKTPOIUTHI U HEANEKTPOJIUTBHI.
Karnonbl, aHnoHsl. MexaHu3M AUCCOLMAIIMU BEUIECTB C PA3NMYHBIMU BUJAMU
XUMHUUecKol cBsi3u. CreneHb auccorpanui. CUIbHbIE U CI1a0bIe 3JIEKTPOJIUTHL.

Peakuiun noHHOTO OOMEHA. Y CIIOBHS MPOTEKAHUS PEAKIIU HOHHOTO OOMEHa,
NOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHUS peakuuil. CBONCTBa KHUCIOT,
OCHOBaHUM U COJIEH B CBETE MPEACTaBICHUM 00 DJIEKTPOJUTHUECKOM AUCCOIMAIIUY.
KauecTBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJIENSIMU KPUCTALIMYECKUX PEIIETOK HEOPraHMYEeCKUX
BEIIECTB — METAJIOB U HeMeTawioB (rpadura W anmasa), CIOKHBIX BEIIECTB
(XxJopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOHN pEeaKIUl OT
BO3JICHCTBUA  Pa3IWYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  AIIEKTPOMPOBOJIHOCTHU
pPacTBOPOB BELIECTB, MPOLECCA JUCCOLIMAIIMN KHCIIOT, IEJI0YEH U coseil (BO3ZMOKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEPHANIOB), TMPOBEACHUE OMBITOB, WILIFOCTPUPYIOIIUX
NpU3HAKA TPOTEKaHWs peakiuii HOHHOro oOMeHa (oOpazoBaHHE OCaJKa,
BbIJIEJICHUE Ta3a, O0Opa30oBaHUE BOJIbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHUE, PEAKIUU PpPa3JIoKEHUs,
COCIMHEHMSI), PpACIIO3HABAHWE  HEOPraHMYECKMX  BEHIECTB C  IOMOUIBIO
KAUECTBEHHBIX PEAKLIUI HA HOHBL, PEHICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranbl u MX coeAMHEeHUS

OOmias xapakTepucTHUKa rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue M (U3HYEeCKHE CBOWCTBA MPOCTHIX
BEIIECTB — TAJION€HOB. XMMHUYECKHUE CBOMCTBA Ha MpUMeEpE Xj1opa (B3auMOIeCTBHE
C MeTajulaMH, HeMeTalulaMH{, IenodaMu). XiopoBonopod. ConsiHas KHUCIOTa,
XAMHUYECKUE CBOWCTBA, IIOJIydeHUE, IMpUMEHEHue. JlelctBue xijiopa H
XJIOPOBOJIOPOJIA HA OPTraHW3M YesloBeKa. BaxkHere XJIOpUaIbl ¥ UX HAX0XKICHUE B
IpUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYECKHe CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAa U Cepbl. AJUIOTPOITHbIE MOAU(DUKALIMKM KUCIOPOIa
U cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOOpoa, cTpoeHue, U3NYECKUue U
XUMHUYECKUEe CcBOMCTBA. OKCUABI CEpbl KAK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucioTa, pundeckue 1 XuMUIECKHe CBOMCTBA (00IIMe KaK Mpe/ICTaBUTENS
KJIacca KUCIOT U crnenuduyeckue). XUMUUYECKUE PEaKIUM, JIeKalue B OCHOBE
IPOMBIIIIEHHOTO CIloco0a MOJIy4eHHUs CEpHOM KuCIoThl. [IpumeHeHue cepHOil
KUCIOThl. CoONIM CEpHOM KHUCIOTHI, KAue€CTBEHHAsl peakuus Ha CyJb(paT-hoH.
Haxoxnenue cepbl M €€ COCAMHEHUM B TpUpOJE. XUMHYECKOE 3arpsi3HCHUE
OKpYyXarollel cpenbl COENMHEHUSMHU cepbl (KUCIOTHBIE JOXKIU, 3arps3HEHHE
BO3J/lyXa U BOJIOEMOB), CIOCOOBI €ro MpeI0TBPaICHHUS.



OOmass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTENEHH OKUCICHHS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
¢usnyeckue U xuMuieckue csorictsa. Kpyrosopot a3ora B npupoje. AMMHUaK, €ro
du3nyecKkue U XMMHUECKHE CBONCTBA, TIOJTyueHue U npuMenenue. Conu aMMOHUS,
uX puU3nYecKue U XMMHUYECKUEe CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCIOTa, €€ TOoJydeHue, (U3MIECKUE U XUMHUYECKUE
cBOMcTBa (00OIIME Kak TPEACTaBUTENS Kiacca KHUCIOT U craeruduueckue).
Hcmonp3oBaHre HUTPATOB M COJICH aMMOHMS B KAUECTBE MUHEPAIbHBIX yI00pEHUH.
XUMUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpebl COeTMHEHUAMU a30Ta (KUCIOTHBIC
JOKIU, 3arpsi3HEHUE BO3ayXa, MouBbl U BoaoéMOB). docdop, amnoTponHbie
moaudukamu dochopa, dpuznyeckue U xumudeckue cpoiictea. Okcun gocdopa
(V) u dochopHas kucinora, QU3NUECKHE U XUMHUUYECKHE CBOMCTBA, MOJIydYCHHE.
Hcnonw3zoBanne pocharoB B kKauecTBe MUHEPATBHBIX yA00PCHHI.

O6mas xapakrepuctuka 31eMeHTOB IVA-rpynmbel. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHUS. YTIIEPO/I, AJTIOTPOITHBIE MOIU(UKAIINH,
pacnpocTpaHeHue B Mpupoje, Gu3ndecKkue U XMMUYECKUe CBOMCTBA. AJCOpOLus.
Kpyrosopor yrinepomga B mnpupoae. Okcuabl yriepona, UX (U3HUECKHE WU
XUMHUUYECKHE CBOMCTBa, JEHCTBHE Ha IKUBBIE OPTaHU3MBI, TOJyYEHUE W
IpPUMEHEHHUE. DKOJIOTUYECKUe TpoOJieMBbl, CBs3aHHBIC ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJIO0ATBHOTO MOTEIUJICHUS KIUMara, NMapHUKOBBIM 3¢dekT. YroabHas
KACIOTa U €€ colM, UX (PU3NYECKHMEe M XUMHUYECKHE CBOMCTBA, IMOJy4YEHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, MPOMBIIIJIEHHOCTH U CEJTLCKOM XO3SHCTBE.

[TepBoHayanbHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yraeposaa (MeTaH, 9TaH, TUJICH, alleTUIICH, dTAaHOJ, TJINLEPHH, YKCYCHAsl KHCIIOTa).
[IpupoaHble HMCTOYHHMKH YIJIEBOAOPOJOB (yroyib, MPHUPOAHBIM ra3, HePTh),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJIb B OBITY W MPOMBIIUICHHOCTH.
[ToHsiTHEe O OMONOTUYECKH BaXKHBIX BEILECTBAX: JKUpaX, OeNKaX, yriieBojiax — 1 ux
poluM B OKU3HM 4YellOBeKa. MarepuaapHOE€ €AMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTMHEHU.

Kpemuuii, ero Qusuueckue #u XUMHYECKHE CBOICTBa, TMOJyYCHHE U
npumeHeHnue. CoenuHeHust KpeMHUs B ipupojie. OO1re npeacraBieHus 00 OKCuae
kpeMuus (IV) u kpemuueBoit kucnore. CUIMKaThl, UX UCIIOJIB30BAaHUE B OBITY, B
MIPOMBIIUIEHHOCTH. BaXKHEWIINE CTPOUTENBHBIE MATEPHANIBL: KEpAMHUKA, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobGiemMbl Ge30macHOrO0  MCIOJIb30BaHUS
CTPOUTENLHBIX MAaTEPUATOB B MMOBCETHEBHOM KM3HHU.

Xumuueckuii IKCnepumenm:

u3y4yeHue o0pa3l0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHOM KHUCIIOTBHI,
NIPOBEJICHNE KAaueCTBEHHBIX PEAKIIM Ha XJIOPUA-HUOHBI U HAOII0JIeHIE MTPU3HAKOB



WX TPOTEKAHMS, OMBITHI, OTpaKaOIMMe (U3NUECKHE W XHMHUYECKHE CBOMCTBA
TaJIOTEHOB M HX COEIMHEHUH (BO3MOKHO HCIIOJIb30BAHUE BHUJIEOMATEPHUAIIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMu XJIOpUI0B (TAJIOTEHUI0B), O3HAKOMJICHHUE C 00pa3iaMu
ceppl U €€ COeAMHEHUSMH (BO3MOKHO HCMOIB30BAaHUE BHUICOMATEPUATIOB),
HaOJII0ICHUE TIpoliecca OOYTIIMBaHUS caxapa Mol JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3yYEHUE XUMHUUECKIX CBOMCTB pa30aBIE€HHOIN CEpHOM KUCIIOTHI,
MPOBEJICHUE KaUECTBEHHOW peaklnK Ha CyJib(paT-uOH U HAOII0/ICHHE MpU3HaKa eé
IPOTEKaHUs1, O3HAKOMJICHHE C (DU3MYECKUMU CBOMCTBaMH a30Ta, docdopa U ux
COEIMHEHMI (BO3MO>KHO HCIIONIB30BAHUE BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, moaydeHue, coOnpanue, pacrmo3HaBAaHUE U WU3YUYCHUE
CBOMCTB aMMHaka, IPOBEJACHHWE KAYECTBEHHBIX pEaKIMii HAa HOH aMMOHHUS U
dochaT-uOH W HU3yUEHHE TPU3HAKOB MX TPOTEKAHMS, B3aUMOJICUCTBHE
KOHIIEHTPUPOBAHHOM Aa30THON KHUCIOTHI C MEIb0 (BO3MOXHO HCIIOIb30BaHUE
BUJICOMATEPHUAIIOB), HU3y4YEHHE MOJeNeld KpPUCTAUIMUECKUX PEelIETOK aaMasa,
rpaduta, (QymuiepeHa, o3HAKOMJIIEHHE C MPOIECCOM aICcOpPOIMU PacCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM HPOTHUBOrasa, IOJy4YeHUE,
coOupaHue, pacrio3HaBaHWE M HU3YUYEHUE CBOWCTB YTIJIEKUCIIOTO ra3a, MpOBEICHUE
KaueCTBEHHBIX peaklnil Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX
NPOTEKAHUS, O3HAKOMJIEHWE C MPOAYKUMEH CHIMKATHOW MPOMBIIUIEHHOCTH,
pelIeHue SKCIEPUMEHTANBHBIX 3a7a4 mo Teme «BakHeilune HemMeTaibl U HX
COCMHEHUS.

MeTaiibl 1 UX cOeIMHEHUS

OO6mras xapakTepUCTHUKAa XUMUYECKUX 2JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux mnosioxkeHuss B llepmogmueckon cucreme xumuyeckux snemeHtoB . U.
MenpaeneeBa u cTtpoeHusi aroMoB. CTpoeHue MeTauioB. MeTauimyeckasi CBsi3b U
METAJIJIMYECKas] ~ KpPUCTAUIMYECKas  pemI€TKa.  DJIEKTPOXUMHUYECKUH Pl
HaIpsOKEHUH MeTauioB. OU3nueckue U XUMHUYECKHUE CBOMCTBa MeTaylioB. OO1ue
CrocoObl MoNy4YyeHus MeTawioB. [loHsTHE O KOPpPO3MM METAIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a)
U UX PUMEHEHUE B ObITY U POMBIILIEHHOCTH.

[Ilenouynbie MeTamabl: MONOXKEHUE B llepuoanueckor cuCTeMe XMMHUYECKUX
snementoB JI. M. MenpaeneeBa, CTpO€HHE HMX aTOMOB, HaXOXJEHHUE B NPUPO/IE.
duznyueckre U XUMUYECKHUE CBOWMCTBA (Ha mpumepe HaTpus U kanus). OKcuabl u
TUAPOKCUIBI HaTpusi W Kauus. [IpumMeHeHHe MIeNOYHBIX METAIOB U HX
COCIUHEHHUM.

[IlenoyHo3eMeNbHBIE METAUIBI MarHuid W KaJbLiMH: IIOJIOKCHUE B
[lepnoanueckor cucreMe xumu4deckux 3yeMeHToB . . MenaeneeBa, CTpoeHue Ux
aTOMOB, HaXOXJEHUE B pupoe. Pu3nuecKkue U XUMUYECKHE CBOMCTBA MArHUs U



Kayiblus. BaxkHeime coeuHeHns KanbIus (OKCU, TUAPOKCU/, comn). ZKECTKOCTh
BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJroMUHMI: TI0JI0)KeHHE B [lepuoauueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
JI. 1. Menneneesa, cTpoeHME aToma, HaxokJIeHWe B npupone. dusnueckue u
XUMUYECKHE CBOMCTBA alfOMUHUSI. AMGOTEpPHBIE CBOMCTBA OKCHJIA U THAPOKCUIA
ATIOMUHUSAL

Keneso: nonoxenue B llepronnueckoin cUCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MenpgeneeBa, CcTpoeHME aroMa, HaxOoXAeHUE B mpupoac. Pusnyeckue Hu
XUMHUYECKHEe CBOMCTRA kene3a. OKCubl, ruipokcu bl U conu xkenesa (1) u sxenesza
(1), ux cocraB, CBOWCTBA U MOJYUYCHHE.

Xumuueckuui IKCnRepuMeHm

O3HAKOMJIEHWE C OOpa3llaMy METAJIOB W CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3YYEHHE  PE3YJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPUAIOB), OCOOEHHOCTEM B3aMMOJEHCTBUSA OKCHAA
Kbl WU HATpUs C BOJOM (BO3MOKHO HCIIOJB30BaHUE BHUJIEOMATEPHUATIOB),
UCCIIEOBAHUE CBOMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS HKENEe3a B KUCIOPOAE
(BO3MOXHO  HCIIONB30BaHWE  BHJIEOMATEPUAIOB), MPU3HAKOB  MPOTEKAHUS
KaYeCTBCHHBIX PEaKIIUii Ha HOHBI: MarHus, KAJbIIHsA, A TIOMUHUSA, ITUHKA, yKene3a (11)
u xenesza (lll), menu (Il), HaGaromeHNE W OMHMCAHHE IMPOIIECCOB OKpAIIMBAHUS
IJJaMEHU HWOHAMU HaTpus, KaJlus W Kaidblugd (BO3MOXXHO HCIIOJIL30BaHUE
BUJICOMATEPHAIIOB), MCCIIEA0BaHNE aM(OTEPHBIX CBOMCTB T'MIPOKCH 1A AITFIOMUHUS U
TUIPOKCHUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme «Baxueliue
METaJIJIbI U KX COCTUHECHUS.

XumMHs 1 OKPYKAKOLIAs cpeaa

BemecTtea u Marepuanbsl B TNOBCEIHEBHOM JKM3HM YEIOBEKA. be3ormacHoe
UCII0JIb30BAaHUE BEIIECTB U XUMUYECKUX peakiuii B ObiTy. IlepBas momorip mpu
XUMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYXkaroleh cpenbl (MpeaenbHas AOIMyCTUMas
KoHIeHTpanus Bemiects, nainee — [1JIK). Ponb xuMun B pelieHUH 3K0JIOTUYECKUX
npodJieMm.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIJIaBBI METaUIOB, MOJHMMEPHbIE
MaTepuabl).

Mesxcnpeomemmnbnie ceasu

Peanu3zanust MeXNpeIMETHBIX CBs3€d NMpPHU M3YYEHUM XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIMOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAayYHBIX
MOHATHI, TaK W MOHSITHUH, SIBISIONIUXCS CUCTEMHBIMU JUISI OTAEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.



OOmIre ecTeCTBEHHO-HAyYHBIC TOHSTHS: HAYYHBIH (haKT, THIIOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KiIacCupUKalus, NEPUOANIHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJICIMPOBAaHUE, HW3MEpPEHHE, MOJENb, SBIICHHE, MapHUKOBBIN
a3 dekT, TEXHOTOTHSI, MAaTEPUATBL.

dusnka: MaTepusi, aTOM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKITU/I, H30TOTIHI,
PaMOaKTUBHOCTb, MOJIEeKya, AIIEKTPUIECKHI 3apsin, IPOBOJTHUKH,
NOJyNPOBOIHUKH, IUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEN0, OOBEM,
arperaTHO€ COCTOSIHUE BEIIeCTBa, ra3, pacTBOP, PACTBOPHUMOCTbh, KPUCTALITUIECKAs
peméTka, CIUIaBbl, (PU3UYECKHUE BEIUYMHBI, CIUHUIBI M3MEPCHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJTHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKOCHUCTEMa, MHUHEpPATbHBIC
y100OpeHHsI, MUKPODJIEMEHThI, MaKPOAJIEMEHTBHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MuUHEpasIbl, TOPHBIE TOPOIbI, MOJIE3HBIE
HCKOTIaeMblI€, TOIUINBO, BOJHBIE 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
N0JIE3HOM, yUeOHOUCCIE0BATENbCKOM, TBOPUECKOH U IPYTUX BUJAX AEATENbHOCTH,
TOTOBHOCTH K pPa3sHOOOpPa3HON COBMECTHOM JESITENbHOCTH MpPHU BBINOJIHEHUU
y4eOHbIX, TO3HABATENbHBIX 33]a4, BBINOJTHEHHUH XHMHYECKHX HSKCIEPUMEHTOB,
CO3/1aHUHU Y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHHIO U B3aUMOTIOMOIIU
B MPOLECCE ATON yueOHOM NesTeIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJCHUE
U TOCTYNKHA CBOMX TOBapHIEH C MO3UWLUMK HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEICTBUM NOCTYIKOB;

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
CIIOCOOHOCTP K  €aMOOOpa30BaHUIO, INPOEKTHOM M  HCCIEN0BATENbCKOU
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),
HEOOXOJAUMOCTH COOJIOJIEHUSI TPaBWJI  0O€30MaCHOCTH TMpU OOpalleHHd C
XMMHUUYECKUMHU BELECTBAMU B OBITY U pEaJIbHOM JKU3HU;

5) Tpya0BOr0 BOCTIUTAHHUS:

MHTEPEC K IMPAKTUUECKOMY M3YUEHHIO ITpodeccuil u Tpyaa pasinyHOro pojaa,
YBaXEHUE K TPYAY U pe3ysibTaTaM TPYJA0BOM IEATEIbHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHHUS  NPEAMETHBIX 3HAaHWH 10  XUMHHM, OCO3HAaHHBIA  BBIOOp
UHAMBUIYJIbHON TPAaeKTOPUU MPOJOKEHHSI 0Opa30oBaHMsI 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) 3K0JI0THYECKOT0 BOCIIMTAHMS:

HKOJIOTMYECKH 1IEIecCO00pa3HOE OTHOUIEHUE K MPUPOJIE KAaK MCTOUYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBAHMS, MOHUMAaHWE LEHHOCTH 30pPOBOTO U
Oe3omacHOro o00pa3a KHU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3MUecCKOMYy M TICUXMYECKOMY 3J0POBbIO, OCO3HAHHE LEHHOCTH COOJIIOACHUS
npaBul 0€30MaCHOTO MOBEICHUS NIPU padOTe C BEUIECTBAMH, a TAKXKE B CUTYyalHsIX,
YIPOKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPUMEHATh 3HAHUS, MOJIy4aeMbIe MPU U3yYEHUU XHUMUH, JUIS
peLIeHns 3a/1a4, CBA3aHHBIX C OKPYKaIOLIEeH IPUPOIHON CPEAOH, IS TOBBIIEHNUS
YPOBHSL  DKOJOTMYECKOW  KYyJBTYypbl, OCO3HAaHUA IJIOOWIBHOIO  XapakTepa
HKOJIOTHUECKUX TMPOOJIeM M IMyTel UX peHIeHHs MOCPEACTBOM METOJOB XHUMUH,
HKOJIOTMYECKOTO MBIIUIEHUS], YMEHHUSI pPyKOBOJICTBOBAaTHCSI UM B I103HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLUAIBHOMN NPAKTHUKE.

METAINPEJMETHBIE PE3YJIbTATHI

B cocraBe wMeranpeaMeTHBIX pPE3YyJbTAaTOB BBIACISAIOT 3HAYUMBIE IS
(dbopMupOBaHUs MUPOBO33pEHUS OOIICHAYYHbIEC TOHITHS (3aKOH, TEOPHS, IPUHITHII,
runore3a, (akT, cHUCTeMa, MpoILecC, OJKCIEPUMEHT M Jpyroe.), KOTOphIE
UCTOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeIMeTax U MO3BOJISIIOT 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 M OCYIIECTBICHUIO Y4eOHOU
NEeSATENBHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC yUeOHbIE 1eiCTBUSA

ba3oBble 1ornyeckue aeicTBus:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS] TPU OCBOCHHUU
3HAHUMW: PacCKpPbIBaTh CMBICI XUMUYECKUX MOHATUN (BBIACIATh UX XapaKTEpHbIC
MPU3HAKKU, yCTAaHABJIMBATh B3aMMOCBS3b C JIPYTUMU TOHSTHUSIMH), HCIIOJIb30BaTh
MOHSTHUS 1711 OOBSICHEHUS OT/ICNHHBIX (JAKTOB U SBJICHUI, BEIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJacCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUYECKHX PEaKIui,
yCTaHaBIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBA3M MEXKIY OOBEKTAMHU HU3Yy4EHHS,
CTPOUTH JIOTUUECKUE pACCYKJeHUs (MHIAYKTUBHbBIC, AEAYKTUBHBIE, [0 AHAJIIOTUN),
JieNaTh BBIBOJIBI M 3aKJIFOUEHUS;

YMEHHME MPUMEHATh B MpOIECCEe NO3HAHUS MOHATUSA (NPEIMETHBIE U
MeTanpeMETHbIC), CHMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEeMble B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUHM MOJIENIbHBIC MPE/ICTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ 3JIEMEHTa), XUMHUYeckas ¢Gopmysia U YypaBHEHUE
XUMHUYECKON PEaKIUy — NMPU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 33/1a4, C YUYETOM
ATUX MOJICNIBHBIX TPECTABICHUIN BBISIBISATh U XapaKTEPHU30BaATh CYIIECCTBEHHBIC
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:

YMEHHE HCMOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KaueCTBE HHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBBI /TSl (POPMUPOBAHUS TUIIOTE3BI 11O TTPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

npuoOpeTeHne OmbITa IO IUIAHUPOBAHUIO, OpPraHU3allid W MPOBEJICHUIO
YUYEHUYECKUX DJKCIEPUMEHTOB, YMEHHE HaONlIoJaTh 3a XOJOM 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 MHTEPNPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJIOB U (HOPM MpEJICTABICHUS, TOJyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJIsIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEp KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIEHUBATH MPOTHUBOPEYUBYIO U
HEJ0CTOBEPHYIO HH(OPMAITHIO;



YMEHHUE MPUMEHSTH Pa3IuyHbIle METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
MHpOpMAIIUM M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMMBIX [JIs BBITOJIHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33J]a4 ONPEIeTIEHHOTO THIA, TPUOOPETEHHUE OTBbITA B
00JIaCTM  UCIIOJIb30BaHUSI  MHPOPMAITMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTUM,
OBJIAJICHUE KYJIbTYpPOH aKTUBHOIO HCIOJb30BaHUS PA3TUYHBIX MIOMCKOBBIX CHCTEM,
CaMOCTOSITENIBHO BBIOUPAaTh ONTUMAJIbHYIO (JOpMY MpEACTaBICHUS HHPOPMALIMK U
WUIIOCTPUPOBATh pEIIaeMble 3aJaull HECI0XXHBIMH CXEMaMH, Juarpammamu,
npyrumu popmamu rpadKu U X KOMOWHAIUSMU;

YMEHUE HCIONb30BaTh W aHaJM3UpOBaTh B Ipolecce Yy4YeOHOW U
UCCJIEIOBATEILCKOM JIEATETLHOCTH WH(POPMAIIUIO O BIUSHUU MPOMBIITUICHHOCTH,
CEJIbCKOI'0 XO34MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOLIEH INPUPOIHOU
Cpensl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBHS:

YMEHHUS 33]1aBaTh BOIMPOCHI (B X0/1€ AUAJIOTA U (MJIM) IUCKYCCHUM) MO CYIIECTBY
oOcyXkmaeMoil TeMbl, (OPMYIHPOBATH CBOU TPEUIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS IPEITIOKEHHOM 3a1a4u;

YMEHHUSI  NPEACTABIATH  IOJYYEHHBIE  PE3YyJbTaTbl  IO3HABATEIBHOU
NEATeIbHOCTM B YCTHBIX M TMHCHbMEHHBIX TEKCTax; Jeiarb MPEe3eHTAIUI0
PEe3yJIbTATOB BBIMOJHEHHUS] XMMHUYECKOTO HKCIIEpUMEHTa (J1a00paToOpHOTO OIBITA,
71a00paTopHOM pabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

yMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
NO3HABATEIbHOM W  HUCCIENOBAaTENIbCKOM  ACSATENBHOCTH  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 /1eiliCTBUS:

YMEHHME CaMOCTOSITEJIbHO ONPEAENATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIIECTBIISATh, KOHTPOJIHMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSATeNIbHOCTh, BBIOUpATh HanOoJiee d3(PPeKTUBHBIE CITOCOOBI pElIeHUs YUYSOHBIX U
MMO3HABATENbHBIX 337a4, CAMOCTOSITEIBHO COCTABISATh WM KOPPEKTUPOBAThH
MPEIJIOKEHHBIM  AJITOPUTM  JIEMCTBUKA TIPU  BBINIOJIHEHUU 33JaHUKA C YYETOM
MOJIyYEHUs] HOBBIX 3HAHUN 00 M3y4YaeMbIX OOBEKTaX — BEIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBHE IIOJYYEHHOTO pe3yJbTara 3asBICHHOW LEJIH, YMEHUE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIIOBUU 3a/IaHUI.

HNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pPeE3yJabTAaTOB IO OCBOEHHUIO O0S3aTEIbHOrO
COJIepKaHUs, YCTAaHOBIEHHOTO JaHHOW (denepanbHON pabodeil mporpaMMoH,
BBIJICNIAIOT: OCBOEHHBIE OOYYAIOIIMMHCS HAay4yHbI€ 3HAHUS, YMEHUS U 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 oOydeHus B 8 kjacce npeiMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PaCKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKHUX MOHATHH: aTOM, MOJIEKYJIa,
XMMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIOMXKHOE BEIIECTBO, CMECh
(oHOpOHAS M HEOJTHOPOHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAsi U
MOJICKYJISIPHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas I0JIs1 XUMUYECKOTO 3JIEMEHTA B COCTMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCIIOTa, OCHOBAaHHE, COJIb, JJICKTPOOTPULIATEILHOCTh, CTEIECHb
OKHUCJICHUSl, XUMHUYECKas peakius, KiacCu(UKaius peakiui: peakiuu
COCMHEHUSA, PEAKIMU PAa3JIOKECHUSA, PEaKUUU 3aMEIICHUS, PEaKUnH
oOMeHa, PK30- U SHJIOTEPMHUUYECKHE PEAKIIMH, TEeTUIOBOU 3 (DEKT peakiui,
SIIPO aTOMa, JICKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, PaIUyC aToMa,
XUMHYECKasl CBSI3b, MOJISIPHASI U HEMOJSAPHAs KOBAJIEHTHAs CBA3b, HOHHAS
CBA3b, HOH, KAaTHOH, aHHWOH, pAacTBOp, MaccoBasi JOJi1 BEIIECTBa
(IpolieHTHAasi KOHIIEHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHUMOCBA3b OCHOBHBIX XHMHWYECKHX TOHITUH H
MPUMEHSITh 3TU MOHSATHUSI IPU ONMCAHUH BEIIECTB U UX MPEBPAILICHUIA;

e HCIOJb30BaTh XHUMHUYECKYI0 CHMBOJHUKY I COCTaBieHHUS (popmym
BEILIECTB U YPABHEHUN XUMHUYECKUX PEaKIIUN;

e OMNpENETATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHECHUSX,
CTCTICHh  OKHUCIICHHUS  DJEMEHTOB B  OWHApPHBIX  COCJAMHCHUSX,
MPUHAJICKHOCTh BEMIECTB K ONPEACITEHHOMY KIACCy COCIUHEHUH II0
dbopmynaM, BUJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAass W WOHHAs) B
HEOPTaHUYECKUX COCIUHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona J[. WM. Menngeneesa:
JIEMOHCTPUPOBATh TOHUMAHUE IEPUOAUYECKONM 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT MX mnojoxeHus B llepuommueckoil 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 «nobounas noarpynmna (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 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YUCIIO0 AEKTPOHOB U
pacnpeneneHre ux Mo 3JIEKTPOHHBIM CIIOSIM);

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

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/as OMUCAHUE TPUMEpPaMU MOJIEKYISIPHBIX
YPaBHEHHUUN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUM;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUSI XHUMHUYECKUX [MPEBpalIEHU B
Pa3IMYHBIX YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYEO MaccChl BEIIECTB,
MacCOBYIO JIOJI0 XHMHYECKOTO 3JIeMEHTa MO0 (OopMyJe COEAMHEHUS,
MAaCCOBYIO JIOJIO BEUIECTBA B pACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XMMUYECKOMN PEAKIUU;

MIPUMEHSATH OCHOBHBIE ONEPALIMHN MBICIIUTEIBHON NESITENbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, OO0O0OIIeHHe, CHUCTEeMAaTHU3aIUIo, KIacCUu(UKAIHIO,
BBISIBIICHUE TPUYUHHO-CIEJICTBEHHBIX CBSI3€M — JJIsl U3Y4YEHUS CBOICTB
BEIIECTB M XUMHUYECKUX PEaKIHUil, €CTECTBEHHO-HAy4YHbIE METOIbI
MO3HAHUSI — HAONIOJEHUE, W3MEPEHUE, MOJIETUPOBAHHE, SKCIEPUMEHT
(peanbHbIN ¥ MBICTICHHBIN);

CJIeI0BaTh MpPaBUJIaM MOJIb30BAHMS XUMUUECKOU MOCYA0M 1 J1a0OpaTOPHBIM
o0opyIoBaHMEM, a TakKe IMpaBuiaM oOOpalleHus C BEUIeCTBAaMHU B
COOTBETCTBHUM C WHCTPYKIHMSIMH TI0 BBIMOJTHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OTIBITOB IO OJTYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BogopoJa M KHUCIOpPOAA), MPUTOTOBIEHUIO PACTBOPOB C OMNPEAEIEHHON
MAacCOBOW JOJIEM PacTBOPEHHOTO BEIECTBA, INIAHUPOBATH U IPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI O PACIO3HABAHHMIO PACTBOPOB IIEIOYEN U
KHCIIOT C TMOMOIIBI0 MHAUKATOPOB (JIakMycC, (heHOI(PTATIenH, METUIIOPAHK

U JIpyTHUe).

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, MOJIEKyJa, WOH, KaTHOH, aHHWOH, NPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJIEHUS, XUMUYECKasi peaKiusi, XUMUYECKasi CBsSI3b, TEIIOBOM 3(dexT
peakuuu, MOJb,  MOJSPHBII  00BEM,  pacTBOp,  IJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJIMTUYECKAs IUCCOLMALUSA, PEAKUUU HOHHOTO
oOMeHa, KaTanu3arop, XHMHYECKOE paBHOBecHuEe, OOpaTHUMble U



HEOOpaTUMBbIE PEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTEN b, BOCCTAHOBUTEID, OKHCIIEHUE U BOCCTAHOBIICHHE, AJUIOTPOTIHS,
amM(pOTEepPHOCTb, XUMHYECKast CBA3b (koBaJEHTHAa, VMOHHAs,
MeTajuInYecKas ), KpUCTaInyecKast peleTka, Koppo3usi METaJIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEAKIUH, MPEAETbHO JOMYyCTUMAasi KOHLIEHTPALMs
ITJIK BemiecTna;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XWMHUUYECKUX TMOHATHH U
MPUMEHSThH 3TU MOHATHUS IPU ONKMCAHUY BEUIECTB U UX MPEBPAILICHHUII;
WCIIOJL30BaTh XMMHUYECKYIO) CHMBOJIMKY I COCTaBieHUs Gopmys
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OTIPEACIATh BAJIGHTHOCTh M CTEIEHb OKUCICHUS XUMHUYECKUX DJIEMEHTOB B
COCMHEHUSX PpAa3IU4YHOrO COCTaBa, NPUHAUIEKHOCTh BEIIECTB K
onpenenéHHOMY KIacCy COEOUHEHHH Mo ¢opmMmyniaM, BHI XUMUYECKOM
CBS3M (KOBaJICHTHas, MOHHAsA, MeTalInueckas) B HEOPraHMYECKHUX
COCIMHEHMSIX, 3apsii MOHA MO0 XUMUYECKON (opMylie, XapakTep Cpeasl B
BOJIHBIX PAacTBOPaxX HEOPTaHWYECKUX COECAMHEHUW, TUI KPUCTAJUIMYECKOU
PEETKN KOHKPETHOTO BEUIECTBA;

packpeiBath cMmbichn Ilepuognueckoro 3akona J[. WM. MennpeneeBa u
JEMOHCTPUPOBAaTh €ro TIOHHMMAaHUE: OIHWCHIBATh U XapakTepU30BaTh
Tabauunyo gopmy Ilepuoaudyeckoil CHUCTEMBI XUMHUYECKUX DIIEMEHTOB:
paznuyaTh TOHATHUS «TJaBHas noarpynna (A-rpymma)y U «moboyHas
noarpymmna (b-rpynmna)», manbie W OOJNbIIME TMEPHOJbI, COOTHOCUTH
0003HaYEHUs1, KOTOPhIE UMEIOTCS B IEPUOANUECKOM TabuIIe, C YUCTOBBIMU
XapaKkTepUCTUKAMH CTPOEHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsan  saApa, oOmIee YHUCIO DIIEKTPOHOB M paclpenesieHue HX To
AIIEKTPOHHBIM CJI0SIM), OOBICHSITH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M WX COCAMHEHUN B MpeAeliaXx MalblX MEPUOIOB U
TJIABHBIX MOATPYHN C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTAaHUYECKUE BEIECTBA,
XUMUYECKUE peakuuu (M0 YUCIy U COCTaBy YYacCTBYIOUIMX B PEAKIIMH
BEIIECTB, MO TEMIOBOMY 3G (EKTy, M0 MU3MEHEHUIO CTENEeHEW OKHCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U ClenuPUUecKrue XUMHYECKUE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEIIECTB, TOJATBEPKIAA OMUCAHHUE
MpUMEpPAMH MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHMX
XAMUYECKUX PEAKIUN;

COCTaBJISATb YPABHEHUS BJEKTPOIUTUYECKOW JHUCCOLMAIMU  KHCIIOT,
LIEJI0YEH U COJIEH, MOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMI MOHHOTO



oOMEHa, ypaBHEHHUS pEaKlWi, TMOATBEPKIAIOIMNUX CYyIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3IMYHBIX KIIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
MOCPEICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa dTHX PEaKIINi;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHWUS XWMHWUYCCKHX TPEBPAIICHUNH B Pa3TMIHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MAacChl BEIIIECTB,
MacCOBYIO JIONIO XUMHYECKOTO »JJIeMeHTa 1o (opMmyse COCTUHCHHS,
MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACYETHI TI0 YPABHEHUIO
XMMHUYECKOMN pEaKI1u;

co0JIr01aTh TIpaBUJIa MOJIb30BAHUS XUMUYECKON IMOCYI0M U J1a00paTOPHBIM
obopymoBaHueM, a TakKe TMpaBwia OOpamieHus C BEIIeCTBAMHU B
COOTBETCTBUM C MHCTPYKIUSMH TI0 BBINOJHEHUIO J1aOOPaTOPHBIX
XUMUYECKUX OTIBITOB 0 TIOJTYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECCTB
(aMMMaKa 1 yTJIEKHUCIOTO ra3a);

MIPOBOJAUTH PEAKIINH, TTOATBEPKAAIOIINE KAaUECTBEHHBIM COCTAB Pa3IUYHbBIX
BEIIECTB: PACMO3HABaTh OIMBITHBIM IMyTEM XJIOPHA-, OpOMHUI-, HOIUI-,
kapOoHart-, ¢ocdar-, cuaukar-, cyiabdar-, THAPOKCHA-UOHBI, KATHOHBI
aMMOHHUS W HWOHBI M3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTIEPAIIMH MBICTUTEIBHON ACITEIIBHOCTH — aHATU3 U
CUHTE3, CpaBHEHUE, 00001IeHrEe, CUCTEMATH3allUI0, BBISIBICHUE IPUUYUHHO -
CJICICTBCHHBIX CBSI3€H — NI M3y4YEHUsS] CBOMCTB BEIIECTB U XMUMHYECKUX
peakluii, eCTECTBEHHO-HAyYHbIC METOABI TIO3HAHUS — HaOIIOJICHUE,
U3MepeHre, MOJICIMPOBaHNE, SKCIIEPUMEHT (PEaTbHbBIN U MBICIICHHBIHN ).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO uacoB
Ne HanmeHnoBaHMe pa3iesoB u JIEeKTPOHHbIE (LM (] POBHIE)
KonTposabHbie IIpakTnueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTesibHbIE PeCypPChI
padoTbI padoThI
Pasnea 1. [lepBoHavanbHble XUMHYECKHE MOHITHUS
XuMusi — BakHast 00J1aCTh
11 €CTECTBO3HAHUS H 5 9 bubnuoreka [JOK
' MPAKTUYECKOU IEATENbHOCTU https://m.edsoo.ru/7f41837¢c
YyeJoBeKa
BemiecTBa u XuMuyeckue bubmnnotexa IIOK
1.2 15 1
peaxiuu https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20
Pasnen 2. BaxkHelilue npeacTaBuTe I HEOPraHNYeCKUX BelIeCTB
21 Bo3znyx. Kucnopon. [lonstue 6 bubmaunotexa IJOK
' 00 okcHmax https://m.edsoo.ru/7f41837c
Bonopona.Ilonsitie o kuciorax bubnnotexa IJOK
2.2 8 1
U COJISAX https://m.edsoo.ru/7f41837¢
53 Bopa. PactBopsl. [Tonsitue 06 5 1 1 bubnuoreka [IOK
' OCHOBaHUAX https://m.eds00.ru/7f41837c
OCHOBHBIE KIaCChI bubnuorexa [JOK
24 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazueiy 30

Paznean 3. [lepuoauveckuii 3akon u [lepuoanyeckas cucrema xumudeckux 1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMOB.
Xumnueckasi cBsizb. OKHUCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMU
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[Tepuoauueckuii 3aK0H U
Ilepnoaunueckas cucrtema

bubnuorexa [JOK

A 7
3 XUMHUYECKHUX 31eMeHToB Jl. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XuMHU4YECKas CBA3b. Bu6 LIOK
nOIMOTEKA
3.2 - 8
OxucurenHo https://m.eds00.ru/7f41837¢c
BOCCTAaHOBUTCIIBHBIC PCAKIINN
bu6nmunorexa [IOK
14 15
TOTO TO pasaery https://m.edso0.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubamorexa [IOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KJIACC

KosnuyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3iesioB U TeM unpposbie
Ne n/m P Kontpoabubie | IlpakTnueckue (1upp )
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO M XMMHU4YeCKHe PeaKUMU
11 [ToBTOpEeHUE U yriTyOJIeHHE 3HAHUH 5 1 bu6nuoreka [JOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuortexa [JOK
' peakuuii https://m.edso00.ru/7f41a636
13 DNIEKTPONUTHYECKAs JUCCOLIHALUS. 8 1 1 bu6nuoreka [IOK
' XUMHUYECKHE PEaKIuy B pacTBOPaxX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Paspnen 2. HemeTaJuibl M UX COeIMHEHUS
21 OO61mas XxapakTepuCTUKa XUMUYECKUX 4 1 bubnuorexa LIOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mast XxapaKTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnel. Cepa u eé€ 6 bubamorexa [IOK
' PybL- 2P https://m.edsoo.ru/7f41a636
COEIMHEHUs
OO0m1ast xapaKTepUCTUKA XUMHAYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, pocdop u ux 7 1 bubmmorexa [TOK
' PYIHIB. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepUCTUKa XUMUYECKUX
24 anemeHToB |VA-rpynmnel. Yraepon u 8 1 2 Bubnmorexa LIOK
' . py ' 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
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Pa3gen 3. MeTaJJIBI M MX COCIUHECHUS

3.1 OO611e cBOMCTBA METAIIIOB 4 ng:;;f;;?gﬁ £413636
bubnuortex K
3.2 Baxueiinme MeTaliIbl 1 UX COSTUHEHUS 16 htt[?; / /r?].: dsi)(]j:a 71412636
Hroro no pasneny 20
Pa3nes 4. Xumus u okpyskawpmas cpeaa
4.1 BemecTBa 1 MaTepuasl B )KM3HHU YeJIOBEKa 3 bubamorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro o pazneny 3
PesepBHoe Bpems 3 bubmmorexa [TOK
https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

8 KJIACC
KosnuecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uudposBbie
Tema ypoka KonTpoabubie | IlpakTuyeckue
n/n Bceero u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl

1 IIpenmeT xumuun. Poss xumuu B 1 but6mmorexa [IOK
’)KA3HHU 4YejaoBeKa. Tena U BelecTBa https://m.edsoo.ru/ff0d210c

5 [lonsaTHe 0 MeTOAX MO3HAHUS B 1 bu6motexa [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[Ipaktnueckas pabora Ne 1 «IIpaBuia

3 paboThI B TabOpaTOPUH U IPUEMBI 1 bubnuortexa [JOK
oOpaieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM)

4 UucTele BemecTBa U cMecH. CIocoObl 1 bubnuorexa [JOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas pabora Ne 2

5 «Paznenenue cmeceli (Ha mpumepe 1 bubmorexa [TOK

A . PHMEP https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPEHHOM COJIH )»
bu6nnorexa [IOK
6 A 1
TOMBL I MOICKyIH https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE 3JIEMEHTBI. 3HAKU 1 bubnuorexa [JOK
(CMMBOJIBI) XUMHUYECKUX SJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [TOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJICKYJISIPHOC YUCHHE 1 bu6morexa TIOK

YIApHOS Y https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKOH IIOCTOSIHCTBA COCTaBa BCIIICCTB.

bubnuorexa [JOK
10 Xumunyeckas popmyiia. BaneHTHoCTh https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHUX IIEMEHTOB
11 OTtHOocuTeNbHAs aTOMHAsI Macca. bubnuortexa [JOK
OTHOCHTENBbHASI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XMMHYECKOTO bu6mmotexa [IOK
3JIEMEHTa B COEIMHEHUHN https://m.edsoo.ru/ff0d350c
13 KonmuecTBo BemecTBa. Moiib. bu6nnorexa [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 du3nyeckrue U XUMUYECKUE SIBICHUS. bubnuorexa [JOK
XumMuyeckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciIOBHs IPOTEKAHUS bubnuoreka [IOK
XUMHYECKHX peaKIuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs! MacChl BEIIECTB. bu6nuoreka [JOK
XHWMHUYECKUE yPABHEHUS https://m.edsoo.ru/ff0d3b88
Brraucnenus Koau4yecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUSIM bu6morexa TIOK
B P . https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIUi
Knaccudukanus xumuaeckux
18 €aKIui (COeTMHEHNS, Pa3I0KEHUS Bubarorexa [IOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBIN-
19 SHITUKJIOMICTUCT O6og CHUE U Bubnnorexa LIOK
H ACT: Hf https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIMs 3HAHUH
20 KonTponpHas padora Nel mo teme bu6nuoreka [JOK

«BelecTBa 1 XUMHUYECKUE PEAKIIHM»

https://m.edsoo.ru/ff0d4290
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Bo3nyx — cmech razos. CoctaB

21 Bo3nayxa. Kuciopoa — snemMenT n buGmotera IOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
pocToe BemecTso. O30H
duznyeckre 1 XUMHUUECKHE CBOIMCTBA
22 KHCJIOpoJia (peakuuu OKUCIECHUS bubmmorexa [JOK
poAta (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstre 06 okcuaax
Cr1oco0BI TTOJIyUYEHHST KUCIIOPOAa B
23 JabopaTopuu Zlqn OMBII_HJ'IerH(iTI/I bubmorexa TTOK
PaTOp P ) https://m.edsoo.ru/ff0d497a
[IpuMeHenue Kuciopoia
Tennosoii appext xumMuyeckoin
24 pEaKUuu, MOHITHE O bubanoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJIOTEPMUYCCKUX PEAKIUIX
TomnuBo (HedTh, yroyib 1 METaH).
25 3arpsi3HeHHE BO3yXa, CIIOCOOBI €To bubmorexa HOK
P VxS, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHUS
[Ipaktiueckas pa6ora Ne 3 o reme
26 «ITonydyenue u cobupanue bu6morera TIOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/I1a, U3yUEHUE €r0 CBOWCTB
97 Boaopon — snemMeHT u npocroe bu6nnorexa [IOK
BellecTBo. Haxoxxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 dOu3nyeckne U XMMAYECKHIE CBOMCTBA bubanoreka [JOK
BojiopoJa. [Ipumenenue Bogoponia https://m.edsoo.ru/ff0d4dd0
bubnuorexa [JOK
29 I1
OIITHE O KHCTOTAax H cOMAX https://m.edsoo.ru/ff0d50d?2
30 Crioco0sI oTy4eHust BOJOPOa B bubnuortexa [JOK

nmabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Tpaktiueckas padora Ne 4 o reme

31 H 5 bubnuorexa [JOK
(LIOMYHeRHE H €O qu AHHE BOAOPOAS, https://m.edsoo.ru/ff0d4f42
M3YUYEHHE €r0 CBOMCTBY»

39 Mounsipublii 00bEM razoB. 3aKOH bubnuortexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncaenust 00n€Ma, KoTH4YeCcTBa

33 BEIIIECTBA ra3a M0 €ro U3BECTHO bubmmorexa [TOK

B My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
Boraucnenus 00EM0B ra3oB 1o

34 ABHEHUIO PEAKIIMU HA OCHOBE bubmmorexa [TOK
P "p 1 . https://m.edsoo.ru/ff0d5708
3aK0HA OOBEMHBIX OTHOIIICHHM Ta30B

35 du3znyecknue U XMuMHUYECKHUE CBOICTBA bubnuorexa [JOK
BOJEBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsitue 00 bubnuortexa [JOK
MHJUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pacTtBopuTensb.

37 Hacwpimennasie 1 HEHACHITIICHHBIE bubnuorexa [JOK
pacTtBOpbl. MaccoBas 1015 BEIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTnueckas pa6ora Ne 5 1o reme
«IIpurorosieHre pacTBOPOB C bubnuorexa [IOK

38 . . .
onpeenéHHON MaccoBOM foeit https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEWIECTBA

39 KonTponpHas padora Ne2 mo teme bu6nuoreka [IOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, Knaccudukarus, bu6morexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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ITonydyeHue u XMMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubamorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEPHBIX OKCUIIOB
42 OcHOBaHMS: COCTaB, KJIacCU(pUKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydeHne n xuMHU4YeCKre CBOMCTBA bu6nuoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanus, bu6nnorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonydyeHue u XMMHUYECKHE CBOMCTBA bu6nuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Comu (cpennne): HOMEHKIATypa,
46 CHOCO(6B1: o ‘l)eHI/ISI XI/IMI/I‘ZZSKI/IG bu6morexa TIOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktiaeckas padora Ne 6. Penienue
47 SKCIIEPUMEHTANIBHBIX 33724 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
I'eHeTnaeckas CBsI3b MEXIY
48 KJIaCCaMH HEOPTaHUYECKUX bubamorexa [IOK
. P https://m.edsoo.ru/00ad9a50
COCIMHEHU I
49 O06o001IeHNEe U CHCTEMaTU3aIUs bubnuorexa [JOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonTponbHas pa6ora Ne3 no teme
" bubnuortexa [JOK
50 OCHOBHBIE KJIaCChl HEOPIrAHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKU KIacCUPUKAIIUU

51 XUMHUYECKHUX 3JIeMeHTOB. [loHsTHE O Bubnmorexa LIOK
https://m.edsoo.ru/00ad9ffa
TPYIINax CXOIHBIX JIEMEHTOB
Ilepuonuueckuii 3aK0H 1
59 [Tepuonndeckas cuctema bub6nuorexa [JOK
XUMHUYECKUX dnemenToB /1. U. https://m.edsoo.ru/00ada52c
Menpneneena
53 [Tepuoasl, TpyNIIbL, TOATPYTIIIBI bubamorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX bubnuortexa [JOK
snep. M3oTomnbl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0YEK
55 aToMoB 351eMeHTOB [lepuoanueckoit Bubnmorexa LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl [{. 1. Menaeneena
XapaKkTepucThKa XUMHYECKOTO
56 3JIEMEHTA MO €TO0 MOJOKEHHUIO B bubnuortexa [JOK
ITepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpneneena
3nauenue [leprnoanueckoro 3akoHa
57 JUTS pa3BUTHSI HAYKHU U PAKTUKH. []. bu6nuoreka [JOK
N. MenneneeB — yu€Hblid, Ie1aror u https://m.edsoo.ru/00ada96e
rpaxaaHuH
58 DJIEKTPOOTPULIATETBHOCTh AaTOMOB bubnuortexa [JOK
XUMHUYECKHX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 Hortrast xuMieckas cosisb https://m.edsoo.ru/00adac34
50 KoBanenTHas nosspHas XuMU4ecKast bubnmoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanentnas HenonsipHas 1 bu6nuoreka [JOK
XUMHYECKAS CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 CTenens okncneHs 1 https://m.edsogru/OOadanS
63 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnuorexa [JOK
peaxkuuu https://m.edso0.ru/00adb076
bubnuorexa [JOK
64 OKuCIUTENN U BOCCTAHOBUTEIH 1 https://m.e dsogru 100adb076
K 0
55 | Crpoommesmna Koo | 1 bGorera LIOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepHbIil ypok. O60011ICHNE 1 1 bu6nuoreka [IOK
CHUCTEMAaTH3allNs 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O6001ieHue u 1 bubnuoreka [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHrIit ypok. O6001IeHNE U 1 bubnmoreka [JOK
cUCTEMAaTH3allus 3HaHUHU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie | IIpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
Ileproanyeckuii 3aKoH.

1 [lepuonnueckas cucrtema 1 bu6nnorexa [IOK
XUMUYeCcKuX dnemenToB J1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHEHUU

2 CBOMCTB XUMHUYECKHUX JICMEHTOB 1 Bubnrorexa LIOK

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

3 Knaccudukanus 1 HoMeHKIIaTypa 1 bubnuortexa [JOK
HEOPTAaHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl XUMHYECKOM CBSI3U M THITHI 1 bubnuorexa [JOK
KPUCTAJUTNYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontpoinbnas padota Nel o treme

5 «IloBTOpEHuE u yriryoneHue 1 1
3HaHUI OCHOBHBIX pa3/IesioB Kypca
8 Kiacca»

6 Knaccudukanmss XuMUIeCKUX 1 bu6nuoreka [IOK
pPEeaKIU MO pa3IUYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IToHsiTie 0 TOMOT€HHEIX U 1 bubmmorexa TIOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTreHHBIX PEAKIIHIX

3 [loHsATHE O XMMHYECCKOM 1 bub6nuorexa [JOK
paBHOBecuU. DaKTOPHI, BIHAIOIINE https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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HA CKOPOCTh XUMUYECKON peaKInu
Y TI0JIOKEHUE XUMHUYECKOTO

AUccolanna. XUMHYECKUE
pE€akiuu B pacTBOpax»

paBHOBECHS
9 OKuCIUTENbHO- bu6mmorexa [IOK
BOCCTaHOBUTEJILHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 3AEKTPOTUTAYECKOUN
10 mucconuanun. CUIbHBIE U CIa0ble bubnmorexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HoHHbIe ypaBHEHMS peakuui Bubarorexa [IOK
https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBaHMWM B CBETE MPEICTABICHUN bu6nuoreka [IOK
00 2JIEKTPOIUTUYECKOM https://m.edsoo.ru/00add5d8
JIACCOITHAITAN
XuMHUYECKHE CBOMCTBA COJIEH B
13 CBETE MpeCTaBICHUH 00 bubmorexa HOK
N https://m.edsoo.ru/00add8b2
AIEKTPOJTUTHUYECKON JUCCOIUAIINH
14 [TonsiTvie 0 rUIpOIU3E Coe bubmorexa [JOK
https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTeMaTH3aITHs bu6mmorexa [IOK
3HAHUH’ https://m.edsoo.ru/00addd12
ITpakTrueckas padora Ne 1.
16 «PelieHne sKcriepuMeHTaIbHBIX bubmmorexa [TOK
https://m.edsoo.ru/00addbfa
3a1a9»
Kountpoibnas pabota Ne2 o teme
17 «DneKTpoNUTHYECKas bubnuortexa [JOK

https://m.edsoo.ru/00addecO
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OO01mas XxapakTepUCTHUKA FaJIOTeHOB.

18 XUMHUYECKHE CBOMCTBA HA MPUMEPE Bubnmorexa LIOK
PUMEp https://m.edsoo.ru/00addfe2
XJopa
Xnoposogopoa. ConsHas KUCIIOTA,
19 ngiqecxng CBOMCTBA, OJIy4eHHUE bubmmorexa [JOK
> HOIY ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTrueckas pabota Ne 2 o Teme
20 «ITomydeHue cCoasTHON KUCTOThI bubmmorexa [TOK
y . N ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brruucnenus mo ypaBHeHHSIM
21 XUMHUYECKUX PEaKIHii, €CIIN OJIUH bubmmorexa [TOK
P ’ https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B H30BITKE

99 OO01mas XxapakTepHCTUKA HIIEMEHTOB bu6nuoreka [JOK
VIA-rpynmbl https://m.edsoo.ru/00ade64a
AnnoTpornHbeie MOAU(UKALIUY CEPHI.

93 Haxoxnenue cepsl u eé bubnuorexa [JOK
COCJIMHEHUH B MMPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPBI
CepoBosiopos, CTpoeHuUE,

24 Q)Hznqecmfei X;I;II/I‘IeCKI/Ie Bubarorexa [IOK

. https://m.edsoo.ru/00ade802
CBOICTBA
Oxkcuasl cepsl. CepHas KHCIIOTA,
25 duznyeckue 1 XuMUYECKUe Bubanorexa [IOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XUMHUYECKHE peaKIuu, JIexKaI1e B
26 OCHOBE MPOMBIILIEHHOTO CIIoco0a bu6nuoreka [IOK

MOJIy4YEHUsI CEPHOM KUCIIOTBHI.
XuMU4ecKkoe 3arpsi3HEHHE

https://m.edsoo.ru/00adec8a
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OKpY>Karolen cpeabl
COEJIMHEHUSIMH CEPBI

Briuncienune MmaccoBOM J0JIH

bu6morexa [IOK

27
BBIX0/1a IIPOJIyKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO01mas XxapakTepUCTHKA JIIEMEHTOB
VA-rpynnsl. A30T,

28 acIpocTpaHeHHe B IPUPOIE bubnmorexa TTOK
pactipoctp PHPOAS, https://m.edso00.ru/00adeea6
buzHUecKrue U XUMHUYECKHE
CBOIiCcTBa
AMMuak, ero ¢puznyeckue u

29 XUMHYECKHE CBOMCTBA, ITI0JYYEHHE bubmmorexa TIOK

M https://m.edsoo.ru/00adf004
U TIPUMCHCHHE
[Ipaktruueckas pabota Ne 3 o Teme
30 «IlonyueHue aMMHaKa, H3yU4eHHE bubmorexa HOK
Y . » 13 https://m.edsoo.ru/00adf180
€ro CBOHCTBY

31 A3oTHast KUCIIOTa, € PU3NUYECKHUE U bubnuorexa [JOK
XUMHYECKHE CBOIICTBA https://m.edso0.ru/00adf306
Hcnonp30BaHyre HUTPATOB U COJIEH
aMMOHHS B KaUYECTBE MUHEPATbHBIX

32 00peHnii. XNMUYECKOe bu6morexa TIOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOIIEH Cpeabl
COEIHMHEHUSIMH a30Ta
docdop. Oxcupn pocdopa (V) u

33 (1)00(%)0 pHasI KI/ICJ'I((i))Ta q)qnfm(qelme u bubmmorexa [TOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOMCTBA, MMOTyICHHE
34 HcnonwszoBanue Gocdaros B bu6nuoreka [IOK

Ka4CCTBC MUHCPAIbHBIX

https://m.edsoo.ru/00adfc20
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yAaoOpeHuid. 3arps3HeHne
npupoHO# cpenbl pocharamu

Yraepon, pacupocTpaHeHUE B

35 npupoJie, PU3NIECKUe u Bubnmorexa [IOK
PHpOZE, B https://m.edsoo.ru/00adfd9c
XUMHAYECKHUE CBOMCTBA
Oxkcupl yriaeposa, ux Gu3ndeckue
A XUMHYECKUE CBOMCTBA.
36 DKOIOTHYECKUE TTPOOIIEMBI bubmorexa TTOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepoa
(V)
bubanoreka [JOK
37 YroipHasg KUCI0Ta U €€ Conun
https://m.edsoo.ru/00ae006¢
[TpakTuueckas padbora Ne 4 o reme
38 "IlonydeHne yrieKucioro rasa. bubnuorexa LIOK
KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHavYabHBIC TOHATHS 00
39 OpTraHUYECKUX BEIIECTBAX KAK O bubmorexa ITOK
p https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX yTIepoa
40 Kpemunii u ero coequHeHns bubnuorexa LIOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas paborta Ne 5.
41 Pemenue skcriepuMeHTaIbHBIX bubnuoreka [IOK
3a1ay4 1o reMe «Baxuenhne https://m.edsoo.ru/00ae0bf2
HEMETAJLIBI U UX COEIMHEHU
Kontpoinbnas padota Ne3 mo teme
. bubnuortexa [JOK
42 «Baxuenme HeMeTaUIbl U UX

COCIUHCHUA»

https://m.edsoo.ru/00ae0el8
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OO01mas xapakTepucTUKa
XUMHUYECKUX IJIEMEHTOB —
MeTayuIoB. MeTayuinyeckas CBsi3b U

bub6nuorexa [JOK

43
MeTaJUIM4ecKas KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pewmétka. dusnueckue cBOMCTBa
METAIIOB
XUMHYECKHUE CBOICTBA METAJLJIOB.
44 DIIEKTPOXUMUYECKHUI P bubmorexa I1OK
P . pPAA https://m.edso0.ru/00ae1156
HaIpPsHKEHU METaJIOB
OO01mume crmocoObl MOTYUYSHUS
MeTtamiaoB. CrnaBel. Berunciaenus
45 [10 YPABHEHUAM XUMHUYECKUX Enbmmorexa ITOK
yp . https://m.edsoo.ru/00ae1156
peaKInii, €CJIM OJIMH U3 peareHTOB
COZIEPKUT IPUMECH
46 ITonsaTHE O KOPPO3UU METAILIIOB bubmorexa HOK
pp https://m.edso0.ru/00ae1278
bu6mmorexa [IOK
47 €JIOYHBIE METAJLIIbI
= https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUIPOKCUIBI HATPUS U bubmmoreka [JOK
Kaus https://m.edsoo.ru/00ael4b2
49 [IenoyHO03eMETBHBIE METAILIIBI — bubnuortexa [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxueie coefuHeHUS KanblHs bubmorexa TIOK
A . https://m.edsoo.ru/00ael15e8
51 O0001eHNEe U cCUCTEMATA3AIII
3HAHUU
59 JKEcTkOoCTh BOMBI U CITOCOOKI €€ bub6nuorexa [JOK

YCTpaHECHUS

https://m.edsoo.ru/00ae1886
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[Ipaktuueckas pabota Ne 6 o Teme

53 "YKECTKOCTH BOABI U METOMEI €€ bubmorexa HOK
" https://m.edso0.ru/00aelae8
yCTpaHEHUs
. bubnuorexa [JOK
>4 Asmiomuiuil https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOICTBA OKCHIA U bu6nuoreka [JOK
TUAPOKCHUAA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmorexa [IOK
https://m.edsoo.ru/00ae1d86
57 OKcupl, THIAPOKCUABI U CONU bu6nuoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O00011eHrEe U cUcTEMAaTA3 AU
3HaHUI
[TpakTuueckas paborta Ne 7.
59 Pemenue sxcriepuMeHTaIbHbIX bubnuoreka [IOK
3a1a4 1o teme «Baxueiimme https://m.edsoo.ru/00ae3de8
METAaJIJIBI M UX COCIUHCHHUS
Brraucnenus mo ypaBHEHUIM
XUMUYECKHUX PEaKIU, €CIIU OANH
60 W3 pEeareHToB JaH B U30BITKE WU bu6nnorexa [IOK
COACPKUT IpUMeECH. Beranciienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIU BBIXOJA MPOIYKTa
peakiu
61 O00011eHrEe U cUcTEMAaTA3 AU
3HAHUU
Kontponbnas pabota No4 o teme
62 «Baxxnemmme MeTamIbl U X

COCOUHCHUA»



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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63 BemecTBa u maTepuanisl B 1 bu6nuoreka [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arps3HEHNE bubnuortexa [JOK

64 . 1
OKpY Karouie cpesl https://m.edso0.ru/00ae4270

65 Poinb xumMuM B perieHnn 1 bubnuorexa LIOK
HKOJIOTHYECKUX MPpoOIeM https://m.edsoo.ru/00ae4270
PezepBHblii ypok. O60011eHNE 1 bubnuorexa LIOK

66 . 1
CUCTEMAaTU3alus 3HAaHUU https://m.edsoo.ru/00ae0dOa

67 PesepHblii ypok. O600111eHNE U 1 bu6nuoreka [JOK
CUCTEMAaTU3alMs 3HAHUH https://m.edsoo.ru/00adb33c

68 PezepBHblii ypok. O600111eHNE 1 1 bubnuoreka [IOK
cHUCTEeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

e Tabpuensu O.C., OctpoymoB N.I"., CnaakoB C.A.. Xumus. [Ipocsemienue 2024
e Tabnumer: [lepnogudaeckas cucrema xummdeckux anemento [[.M. Menneneesa, Tabnmia

pPacTBOPHUMOCTH, BHCKTpOXI/IMI/I‘ICCKI/Iﬁ pan HaHpﬂ)l(eHI/Iﬁ MCETaJIJIOB

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e H.H. I'apa, H.M.I'aGpyceBa. Xumud. 3aaunuK ¢ "moMonHUKoM". 8-9 kiraccel
e A M.Panenxuit. Xumus. Jlugakruaeckuit Mmarepuai. 8-9 kimacchbl

e [O.H. Measenes Hogriit cipaBounuk ajs noaroroku k OI'D. ACT,2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HMHTEPHET

https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
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