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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO o00Imero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U C Yy4YETOM KOHIEMIMM TMPENnojaBaHusi Y4yeOHOro mpeameTa «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1mo Xumuu Oa€T TPEACTABICHHE O LEJAX, OOIIeH CTpaTteruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIEpKaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM MpPOrpaMMbl O XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaAaHUN K
pesynbTaTam oO0y4eHHUs XUMUU Ha YPOBHE I1€JIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATENbHOCTU OOYyYalolierocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XUMHUHU CIY>XUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4eOHOM JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICAOBATEIbCKAX YMEHHU, HEOOXOMWMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B IPO(PECCHOHATILHOM 1€ TEIbHOCTH;

3HAKOMHUT CO CHEeHU(UKOW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JMHCTBO PUPO/IbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarONTNXCs;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XUMUH Ha ONpPEeAeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTaHU30BaHbl MO MPHUHIIMITY
NOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJIHSASI PYHKITUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TTOTYUYCHHS N3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAaHUSI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPHUBJICUEHUEM 3HAHUU U3
paHee M3y4YEeHHBIX YUYEOHBIX mpeamMeToB: «Oxkpyskawomuii Mupy, «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHWM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI. 3a/1a4a
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, Si3bIKa HAayKd, B MPHOOIICHHUU K
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HAYYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTHH MTO3HABATEIHHBIX YMEHHUIM U UX IPUMEHEHUH B yueOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€e3011acHOro 0OpaleHMsI C BEHIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yuyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs BaXKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (¢$opMUpOBaHHE WHTEIICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM IO3HABATEIbHOM JEATEIbHOCTH, HAy4YHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIO3HAHUWSA, KIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIUOHATILHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaIOIlIET0 MHUpPA, UCIHOJb3ys 3HAHUS M OIBIT, MOJyYEHHBbIE MPU HU3YyUYEHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYI0BOU
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyarolmuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eecoo0pa3HOro TMOBEICHUS B OBITY W TPYJIOBOM JAESATEILHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpO(uUiIs U HaNpaBlIE€HHOCTU JAajbHeHIIero
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX ISl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisieTr 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas popmysa. BaneHTHOCTh aTOMOB XMMUUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX €OUHUI BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHUs, Pa3I0KEHU, 3aMEIICHHs], 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLISAIUSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHON
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:xkHeilue npeacTaBuTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpoctoe
BemecTBo. Haxoxxaenwe kuciaopoga B NOpupoje, (uU3HuUecKue H XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenne kucinopoaa. CrocoObl



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHre 030HOBOTO CIIOSI.

Bonopon — anemenT u npoctoe BeniecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CTIOCOOBI MoTydeHus. Kuciotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBoWMcTBa BOAbl. Boma xak pactBopurenb. PacTBOpEIL
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHHne NpUPOIHbIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
cBoMcCTBa OKCHIOB. [lorydeHrne OKCuaoB.

OcHnoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm merammoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONpPEICICHUE COAEPKAHUS KACIOPOJa B BO3AyXE, MOJyUYEHHE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
IpeKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpaHHWE, PACNO3HABAHME W U3YYCHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTue Bojgopoaa ¢ okcuaom meau (1) (BozsmoxxHo
UCITI0JIb30BAaHUE BUIECOMATEPUAJIOB), HAOMIOAEHHE 00PA3I0B BEIIECTB KOJIUYECTBOM
1 Momb, uCCIemOBaHHE OCOOEHHOCTEW pACTBOPEHHSI BEIIECTB C PA3IHMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJibliueM) (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHUE
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00pa3Il0B HEOPTAaHHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOICHNE U3MEHEHUS
OKpAaCKHU HHIMKATOPOB B PACTBOPAX KUCIIOT U IIEI0YEH, N3YUYEHNE B3aUMOACHCTBUSA
okcuna meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METaulaMu, peakiui
HEWTpanu3aluy, NOJyYEHHE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OIHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHHE HKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«BakHeume Ki1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKU KiIacCU(UKALIMM XUMUYECKUX 3JeMeHTOB. [loHstHe o
IpyIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUABI
Y TUJIPOKCHUIBL.

Ilepnoguyeckuii 3akoH. Ilepuoanyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognueckoi
cucteMbl xumudeckux snemeHToB Jl. M. Menpeneea. Ilepuonsl u rpyrmisl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI DIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckorn cucremsl [[. M. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoi cucreme 1. . Menaeneena.

3aKOHOMEPHOCTM HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYyNIIaM U IEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckass cBs3b. KoBajieHTHas (HoOJisipHasT M HENOJSpHAas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIAUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBJIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydyeHue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakiiy pa3ioKeHHsl, COSUHEHU).

Meosicnpeomemmnule ceazu



Peanmusanuss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHHM B 8 Kilacce
OCYULIECTBJISIETCS 4€pe3 HCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

du3nka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIHI, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsll, BEUIECTBO, TENO, O00BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, TIa3, (U3MUYECKHE BEIUYMHBI, €JIUHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHbIE TOPOAbI, TOJIE3HbIE
VICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeECKasi peaKkIHs

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUS, KAJIBIUS U UX COEIUHEHUN
B COOTBETCTBUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoauueckoil cucreme u
CTPOEHUEM HX aTOMOB.

CrpoeHne BellecTBAa: BHIBl XMMHUYECKOW CBS3U. THIIBI KPHUCTAJUIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUMA KPUCTAIIMYECKON PEIIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XHUMHUUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K PA3JIUYHBIM KJIaccaM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaims XuMA4eCKUX peakiuii Mo pa3IuIHbIM MPU3HAKaM (TI0 YUCTy
U COCTaBy YYacCTBYIOIIMX B pEAKIMHM BEHIECTB, MO TEIUIOBOMY 3(PdeKTy, Mo
U3MEHEHUIO CTeNEeHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTalu3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKHE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX M TeTEPOreHHBIX
peakuusax. Ilonsatue o xkaranuze. [loHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIUSIOIIME HAa CKOPOCTb XHWMHUYECKOW PEAKUUH W IOJOXKEHUE XHUMHYECKOrO

pPaBHOBECHSL.
OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIM  OajaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  pPEAKIIMH. CocraBieHue  ypaBHEHHIt
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OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKIMii HIOHHOTO OOMeHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBoicTBa KHUCIHOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIH3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x10pHuaa HATpUs ), UCCIIEOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEAOBAHUE  BJIEKTPOIPOBOIHOCTU
pPacTBOPOB BEUIECTB, MpoIlecca JUCCOLMALIMHI KHCIIOT, IEJI0UeH U comeil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJIEJICHHE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peakUUid (rOpeHue, peakluu pasioKeHus,
COCJIMHEHHUS), pACMO3HABAaHHE  HEOPraHWYECKMX  BEIIECTB C  IMOMOILBIO
KaueCTBEHHbBIX PEaKIMil Ha MOHBI, pEIIEHUE SKCIIEPUMEHTANIBHBIX 33/1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMepe XJiopa (B3auMOEiCTBUE
C MeTajulaMH, HeMeTallylaMH, uienodamu). XiopoBojaopod. ConsiHas KHUCIOTa,
XAMHUYECKHE CBOMCTBA, IMOJNy4YeHHE, NOpuMeHeHue. JlelcrBue xjopa U
XJIOPOBOJOPOJA HA OPTaHU3M YeJoBeKa. BaxxHelIme XJIOpUIbl U UX HAX0XK/ICHHUE B
MIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYecKrue cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENTN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, Gpu3n4ecKkue 1 XUMUYECKUe CBOMCTBA (00IIHe KaK MPeCTaBUTENS
KJlacca KHUCIOT M crneruduueckue). XUMUUECKUE pPEaklru, JeKAllUe B OCHOBE
IPOMBIIIJIEHHOTO CIOco0a MOJIy4eHUsI CEpHOM KHUCIOTHL. [IpuMeHeHue cepHOi
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJiab(haT-HuOH.
Haxoxnenue ceppl U €€ COCNUMHEHUN B TpUPOJE. XUMHYECKOE 3arpsi3HCHUE
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OKpY>Karolenl cpeapl COCAUHEHHSIMH Cepbl (KHCIOTHBIE OXKIH, 3arpsi3HEHHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €r0 MPEI0OTBPALICHHUS.

OObmas xapaktepuctuka 31eMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, PacCIpOCTPAHEHHE B MPUPO/IE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoyueHue U npuMeHnenue. Coiu aMMOHMUS,
X (U3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMicTBa (0OIlIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenuduyecKue).
Hcrnonb3oBaHnue HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATLHBIX YI00pEHUH.
XVMUYECKOE 3arpsi3HEHNE OKPYIKAIOIEH Cpeibl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3AyXa, MOUBBl M BOA0EMOB). Docdop, ammoTpomHbe
moaudukamuu docdopa, uznyueckre U xumudeckue cpoiictBa. Okcun gocdopa
(V) u dochopnas kuciora, Gpu3MUecCKUe U XMMHUYCCKHE CBOWCTBA, MOJIYYCHHUE.
Hcnonb3oBanue (ochaTroB B KaueCTBE MUHEPATBHBIX YAOOPEHUH.

Oo6mas xapakrepuctuka 3meMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacnpocTpaHeHHe B NMpUpoAe, GrU3nuecKue U XUMUYECKUE CBOMCTBA. AJICOPOIIUSL.
KpyroBopor yrnepona B mnpupoae. Oxkcuasl yriepoaa, ux (uUMdeckue u
XUMUYECKAE CBOWCTBA, JEWCTBHE Ha JKUBBIE OPTaHW3MBI, TIOJyYCHUE U
NpPUMEHEHHE. DKOJIOTHYSCKUE MPOOJIeMBI, CBsI3aHHbIEe ¢ okcuaoM yriepoaa (1V),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIWMaTra, MapHUKOBBIN 3¢ dekT. YronbpHas
KHCIIOTa U €€ COoJM, UX (PU3NYecKue W XMMHUYECKHE CBOWCTBA, TOJYyYCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUITUHE, TPOMBIIITIEHHOCTH U CETHCKOM XO3S1CTBE.

[TepBoHavabHBIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTHJICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie MCTOYHWKU YTIIEBOJAOPOAOB (yrojib, TNPUPOJIHBIN Ta3, HEDTH),
NPOAYKThl WX TmepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOTIOTUYECKU BAKHBIX BEIIECTBAX: )KHpaX, OeNkax, yrieBojgax — U uxX
polu B OKM3HM 4YelOBeKa. MarepuanbHOE€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNyYCHHE W
npumenenne. CoequHeHNs KpeMHus B pupoe. O0Iume npeacTaBieHus 00 OKCHIE
kpemaus (IV) u kpemaueBoi kucinote. CHIMKATHI, UX UCIOJb30BaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BaxkHelmue cTpouTenbHbIE MaTepuaibl: KepaMHKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. [IpobOrmembr 6e30macHOrO0  MCTHOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:
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M3y4CHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-WOHBI U HAOIOJACHHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawIue (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3laMu XJIOpUI0B (TAJIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiamMu
ceppl U €€ COCIUHEHUSIMH (BO3MOXKHO UCIIOJIB30BaHUE BHUEOMATEPUAIIOB),
HaOJIFOICHHE TIpoliecca OOYTIIMBAHUS caxapa Mo JeHCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEHUE XUMHUUECKIX CBOMCTB pa30aBIEHHON CEpHON KUCIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON peaKIMU Ha CyJb(aT-uoH 1 HAOMI0IeHUE MTpU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMHU a30Ta, docdhopa U uUx
COEIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUIECOMATEPUAIOB), 00pa3iaMu a30THBIX
u ocopHbIX yIOOpeHUM, MoTyueHue, cooupaHue, pacro3HaBaHUE U U3yUYCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX pEAKIHWM HA HOH aMMOHHUS U
dbochar-moH U WU3yuEHHE TPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MeEJbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), M3y4YCHUE MOJeNIed KPUCTAUIMYECKUX PEIIETOK animasa,
rpadura, (QyiepeHa, O3HAKOMIICHHE C MPOILECCOM aJCOPOIIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM HPOTHUBOrasza, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHUE M M3YUYEHUE CBOWMCTB YTJIEKUCIOTO rasa, MpOBEJICHUE
Ka4ueCTBEHHBIX PEAKIMI HAa KapOOHAT M CUJIMKAT-UOHBI U M3YUYCHHE NMPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJICEHHE C TPOAYKUHMEH CUIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a/ad Mo TeMme «BakHelline HeMeTaibl U HX
COCIVUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TmnonoxkeHus B llepmoamdeckor cucrteMe xXumuueckux daeMmeHTtoB . H.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtaindeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemeTka.  ODIEKTPOXUMUYECKUH  pAll
HaIpspKeHUN MeTaiioB. u3nueckue U XUMHUYECKHE CBOMCTBA MeTaylioB. O0mue
crocoObl TosyueHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUYECKHUX
anemeHToB /. 1. MenaeneeBa, CTpo€HHE MX aTOMOB, HAXOXXICHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTpusi U Kanus). OKCUabl U
TUIAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue WIENOYHbIX METauIOB M MX
COCIMHEHUM.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJbLUH: TIOJOXKEHUE B
Ilepuoanueckoii cucteMe xuMuaeckux 3iaeMeHToB 1. 1. Menzaeneesa, ctpoeHue ux
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aTOMOB, HaXOXJIeHUE B npupojac. Ousznueckne u XUMUYECKUE CBOMCTBA MarHus 1
KaJibI[usl. BaxkHeiiime coefuHeHus! KanbIus (OKCU, TUAPOKCUI, coiin). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AJFOMUHHI: TI0JI0keHKE B [lepnonndeckoi cucreMe XUMUYECKUX SJIEMEHTOB
J. N. MenneneeBa, CTpOEHUE aToma, HaxOXJeHHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOICTBa amoMUHUA. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHAA
ATIOMUHHSL.

Keneso: nonoxenue B [lepponnueckoit cucteMe XMMUYECKUX 3JEMEHTOB [1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKCcubl, TuApOKCHIBI U comu xxene3a (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3y4YECHHE PE3YyJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHMS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIIKsA, aTFOMUHUS, IUHKa, skee3a (11)
u xenesza (lll), menu (Il), HaGmoneHue m omucaHue MPOIECCOB OKpaIlIMBaHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0OBaHE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajay 1o teme «Baxueliume
METAJUJIbl U KX COCTUHEHHUS.

XHMUA ¥ OKpPY:KaoUas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0KOrax U OTPaBIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKawIleh cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrMYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Meosicnpeomemmnule ceazu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B 9 Kiacce
OCYIIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX

12



MOHSTUN, TaK U TOHATUH, SIBISIOIIMXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIC MOHATHUS: HAy4YHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccudukauus, TMEePUOAUYHOCTb, HaOII0/IeHuE,
IKCIIEPUMEHT, MOJCIUPOBAaHUE, HW3MEpPEHUE, MOJEINb, SBICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJI, H30TOIIBI,
PaOaKTUBHOCTb, MOJIEKYIa, DIIEKTPUUYECKUI  3apsin, HPOBOHHKH,
HOJYTIPOBOHUKHU, JTUAJIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOpP, pACTBOPUMOCTb, KpUCTANINYECKast
peméTka, CruiaBbl, (U3UUECKUE BEIMYWHBI, CAWHHUIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CONHILE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, dKOCUCTEMA, MUHEPAIBHBIC
y100peHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IbI, TOJIE3HBIE
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydYeHHs XHMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOMNO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
MIEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMOITOMOIITH B MPOIIECCE 3TOM YyUeOHOM e TeIbHOCTH, TOTOBHOCTH OLIEHUBAThH
CBO€ TOBEJACHHWE W TMOCTYNKM CBOMX TOBApHUIIEH C TO3UIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUM MTOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEJIIOBEKAa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMBIX TIPOIECCOB W SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOM M YUTATENbCKOM KyJbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN
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JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M HCCIIEIOBATEIbCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJia pa3InyHOro poja,
YBOXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K TPUPOEC KaK MICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
MpaBuJI 0€30MacHOT0 MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIUSX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HAHHS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPeAMETOB (HOPMHPOBATH MPEACTABICHHE O LEIOCTHON
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HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKU, yCTaHABIIMBATh B3aUMOCBS3b C JPYTMMHU TOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUYECKHUE PaCCyXIeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI /151 JOPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPAaBWIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUSA, MOJyJaeMyIO0 U3 Pa3HbIX HCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;
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YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIBTYpOH aKTUBHOT'O MCIIOJIB30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH UH(POPMAIMIO O BIUSHUM MPOMBIILJICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxknaeMol Tembl, (POPMyIMPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO 3KCIEpUMEHTa (J1ab0paTOpHOro OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO ONPENEATh UENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIB30BATh M aHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI
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JNEUCTBUN, crnenupuiecKkue I TpeAMETHOW oOmactn «XUMHS», BHUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOIINXCSI YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJi1 BeIlecTBa
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJ€HTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OOJNbIIE TEPHOIBI, COOTHOCHTH OOO3HAYEHHUs, KOTOPHhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YUCiIo SJIEKTPOHOB U
pacrnpezieNieHue UX MO0 AIEKTPOHHBIM CIO0SM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAsi OMMCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEeMaTH3aluI0, KiIacCU(PUKAIIHUIO,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N 1 JIA0OPaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Bomopoa M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U IpyTHE).

K xoHiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPULATEILHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOe paBHOBecHe, OOpaTUMble W
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HEOOpaTUMBIC PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTajuInyecKas ), KpucTaInyecKkas peneéTka, Koppo3usi METauioB, CIIaBHI,
CKOPOCTh XMMHUYECKOW pEeaKUuu, MPEAEIbHO JOMYyCTUMasi KOHLEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIUKY JUJII COCTaBlieHUsS (HOopMys
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBS3M (KOBAJCHTHAs, WOHHAsg, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIHUCHIBATh W XapaKTepHU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOANUECKOM TabIHUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B Mpeaenax MaJlbIX MEPUOAOB U
IJIaBHBIX TNOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIIEHEW OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
IPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKINA HOHHOTO
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oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO 1 MOJISPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopynoBaHMEM, a TakK)Ke TMpaBuiaa oOOpalleHus C BeIleCTBaMH B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIICCTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEpPAIIMH MBICIUTEIILHOM IEITEIIFHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHNE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaIbHbII U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJubHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
12 BeitecTBa 1 XUMHUYECKHE 16 1 0 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Hroro no pazneny 21
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
Bosnyx. Kucnopon. [lonsatne bubmmnoreka HOK
2.1 6 0 1
00 okcHuaax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnmorexa LIOK
2.2 4 0 1
U COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 8 1 1 bu6mmoteka IIOK
' OCHOBAHUSAX https://m.edso00.ru/7f41837¢c
94 KonmdaecTBeHHBIE OTHOIICHUS 7 0 0
B XUMHH
95 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
' HEOPraHMYECKUX COEAUHEHHM https://m.edsoo.ru/7f41837c
Hroro no pazneny 36
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Pazpnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE Pe€akKnIuun

[Tepuonnueckuii 3aKOH U
IIepuonnueckas cucrema
3.1 XUMHYeCKHX 3nemMeHToB J1. 1. 4 0
Mennene-eBa. CTpoeHue
aToma

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

XUMHUUYECKAA CBI3b.
3.2 OKHUCIIUTETBHO- 6 1
BOCCTAHOBUTEIIHHBIC PEAKIIHH

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

HWToro 1o pasueln 10 bubnuorexa [IOK
A https://m.eds00.ru/7f41837¢c
PesepBHOE BpeMst 1 0 Bbu6mmoteka [JOK

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 0 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 6 0 1 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 10 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso0.ru/7f41a636
Uroro no pazneny 21
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 6 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 7 0 1 bubmmorexa [TOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 anemMeHToB VA-rpymisl. A30T, pochop U ux 8 0 1 bubmmorexa LIOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 9 1 1 Bubmmorexa [IOK
' . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
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Hroro no pazneny

Pazgen 3. MeTaJJIbI M MX COeAUHEHUS

30

. bubnuorexa [JOK
31 Obmwe cpojicTsa MeTaIIOB 3 https://m.edso0.ru/7f41a636
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUSI 9 bubnnorexa LHOK
' a https://m.eds00.ru/7f41a636
Utoro no pazneny 12
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 4 bubnnorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Utoro no pazneny 4
PesepBHOE BpeMs 1 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoasubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
1 HpeUL[MeT xAMUH. BemecTBa u ux 1 0 0 05.09.23 bubnnorexa [JOK
CBOMCTBA. https://m.edsoo.ru/ff0d210c
Meroabl TO3HAHUS B XUMUH. BuG LIOK
nonImoTexa
2 II o 1 0 0 07.09.23
DABILIA TEXHUIH DESOTABHOCTH TP https://m.edsoo.ru/ff0d227e
paboTe B XUMHUYECKOM KaOHMHETE.
[IpaxTnueckast padora Ne 1 "ITpuémbl
3 oOparieHust ¢ 1ab0paTopHBIM 1 0 1 12.09.23 bubmmoreka [JOK
obopynoBanueM. CTpoeHue https://m.edsoo.ru/ff0d23dc
mnjaameHun".
4 Yuctele BemecTBa fI cmecu. CrocoObt 1 0 0 14.09.23 bu6mmoteka IIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
5 HpaKTHqGCKaU;I pabota Ne % Ouncrtka 1 0 1 19.09.93 bubmuoteka [IOK
3arpsiI3HEHHON MOBapeHHOM conn'. https://m.edsoo.ru/ff0d28c8
5 DOuU3nveCcKre U XUMUYECKUE SIBIICHUS. 1 0 0 21.09.23 bubmmoreka IIOK
XUMHUYECKUE PEAKIUU. https://m.edsoo.ru/ff0d37fa
but6mmorekxa [IOK
7 A . 1 0 0 26.09.23
TOMBI, MOIICKYJIR! H HOHKL https://m.edsoo.ru/ff0d2a6c
8 BeniecTBa MoJieKyIsIpHOTO U 1 0 0 28.09.23 bubnuotexa [JOK
HEMOJIEKYJISIPHOTO CTPOEHHS. https://m.edsoo.ru/ff0d2a6c
9 [IpocThie 1 CIIOKHBIC BEIIECTBA 1 0 0 03.10.23 bubmorexa I[JOK

https://m.edsoo.ru/ff0d2a6¢
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XUMHUYECKHUE DIIEMEHTHI.
OTHoOcHUTEeNbHAasA aTOMHAs Macca.

bubnunorexa LIOK

10 3HaKu (CHMBOIIBI) XUMUYECKUX 05.10.23 https://m.edsoo.ru/ff0d2be8

AJIEMEHTOB.
bubnunorexa LIOK

11 3aK0OH MOCTOSIHCTBA COCTAaBa BEILIECTB. 10.10.23 https://m.edsoo.ru/ffod2eae
Xumuueckue (popMyJibl.

12 OTHOCI/ITeJILHg);I II\)/IOieKyJI}IpHa}I 12.10.23 bubmorexa HOK

https://m.edsoo.ru/ff0d323c
Macca.
Brruucnenust mo XuMu4ecKkum

13 dbopmyitam. MaccoBast 107151 17.10.23 bubmmoreka [JOK
XUMHYECKOTO AJIEMEHTA B https://m.edsoo.ru/ff0d350c
COCTUHEHHH.

14 Brruncienus no XuMHU4YECKUM 19.10.93 bubnuoreka [{OK
dbopmyam. https://m.edsoo.ru/ff0d350c
BasieHTHOCTh XMMUYECKUX

15 snemeHToB. OnpeneneHue 24.10.23 bubnnorexa [JOK
BAJIEHTHOCTH 3JIEMEHTOB 110 https://m.edsoo.ru/ff0d350c
dhopmynaM UX COeTUHEHUMN.

16 CocraBrieHrne XUMHYECKUX GOpMYIT 26.10.23 bubmuoreka [IOK
10 BAJICHTHOCTH. https://m.edsoo.ru/ff0d350c

17 ATOMHO-MOJIEKYJISIPHOE YUEHHUE. 07.11.23 bubnuotexa [JOK
3aK0H COXpaHEHHUs MaCcChl BEIIECTB. https://m.edsoo.ru/ff0d2d50

bubnunorexa LIOK

18 XUMUYECKUE ypaBHEHHUSI. 09.11.23 htts://m.edsoo.ru/f0d3b88

19 THUIBl XUMHYECKUX PEAKIIUH. 14.11.23 BrbmroTexa [IOK

https://m.edsoo.ru/ff0d3f34
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20 O06o0011IeHre 3HAHMH 110 TEME 16.11.23 bubnuorexa [{OK
"BemecTBa 1 XMMHUYECKUE peakuu'. https://m.edsoo.ru/ff0d40c4

21 KontponsHas padora Nel mo teme 21.11.23 bubnuoreka [JOK
"BemiectBa 1 XuMHuecKue peakuu'. https://m.edsoo.ru/ff0d4290

99 Kucnopon. O61as xapakrepucTuka, 53.11.23 bubmmoreka [JOK
HaXO0XJEHUE B IPUPO/IE, TOTYyUCHHE. https://m.edsoo.ru/ff0d448e

23 CgoiictBa kucioposa. [loustue 06 28.11.93 bubmmoreka [JOK
OKCHIaX. https://m.edsoo.ru/ff0d4614

24 [IpumeHeHue kucnopoa. 30.11.23 bubnuorexa [IOK
Kpyrosopot kucnopona B npupoze. https://m.edsoo.ru/ff0d497a
[IpakTuueckas padora Ne 3 BuGmmorexa LIOK

25 "HOJ‘Iy‘l?HI/Ie”KI/ICJ'IOpO,Z[a Y U3YyYEHUE 05.12.23 https://m.edsoo.ru/ffoddae?
€ro CBOMCTB".

Bbu6mmoteka [JOK

26 O30H. AoTponus KACI0poJa. 07.12.23 https://m.edso:)_.lru/fde448e
Bo3snyx u ero cocras. BuGmiorexa LIOK

27 CamocrodrenbHas paboTa 1o TeMe 12.12.23
"Kneropox”. https.//m.edsoo.ru/ff0d448e

28 Bomopon. Obmias xapakTepucTka, 14.12.93 bubmuoreka [IOK
HaxO0XJICHUE B IIPUPOJIE, IIOJyYECHHUE. https://m.edsoo.ru/ff0d4ddo

29 CaoiicTBa ¥ MpUMEHEHHE BOJOPO/IA. 19.12.23 Egi?;;fg;gﬁﬁfommdo

bubmuoreka [JOK

30 [TonsiTHE O KUCIOTAX U COJAX 21.12.23 https://m.edSO(E.Iru/fdeSOdZ
[IpakTuueckas padora Ne 4 Bu6morexa LIOK

31 "[Tosry4ueHre BoiOpoOIa U 26.12.23

HUCCJIEJOBAHME €r0 CBOMCTB".

https://m.edsoo.ru/ff0d4f42
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bubnunorexa LIOK

32 B . 28.12.23
ona https://m.edsoo.ru/ff0d587a
XuMU4YecKre CBOMCTBA U B 10K
nOIMoTEKA
. 09.01.24
33 mpuMeHeHHe Bopi. Tonsue 00 https://m.edsoo.ru/ff0d587a
OCHOBaHHSIX.
bubnunoreka LIOK
- . . 11.01.24
34 Bona - pactsopureis. Pactsopet https://m.edsoo.ru/ff0d5b40
35 MaccoBas 10511 pacCTBOPEHHOTO 16.01.24 bubmmoreka [JOK
BEIIECTBA. https://m.edsoo.ru/ff0d5b40
bubnunoreka LIOK
36 P . 18.01.24
ClIeHe st https://m.edsoo.ru./ff0d5b40
[IpakTuueckas pabora Ne 5
37 "[IpuroroBiieHue pacTBopa ¢ 23.01.24 bubmmoreka [JOK
onpe/enEHHON MacCoBOi Toei R https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BelecTBa (Comu)".
38 O0001IeHNEe 3HAHUH 10 TEME 25 01.94 bubnunorexa LIOK
"Kucnopox. Bogopox. Bona". R https://m.edsoo.ru/ff0d6342
39 KontponbHast pabota Ne2 o reme 30.01.24 bubmuoreka [IOK
"Kucnopox. Bogopoa. Boaa". o https://m.edso0.ru/ff0d6342
40 KonuuectBo BemiectBa. MoJib. 01.02.24 bu6mmoteka IIOK
MounspHas macca https://m.edsoo.ru/ff0d5230
41 BrrunciieHus ¢ UCIOJB30BaHUEM 06.02.24 bubnmorexa LIOK
MOHSATHSA "MONB". https://m.edsoo.ru/ff0d5708
BrIunciieHus ¢ UCIOJIB30BAHHEM
42 MMOHSATHH "KOJUYECTBO BellecTBa" 1 08.02.24 bubnnorexa [IOK
. . B R https://m.eds00.ru/ff0d5708
MoJIsIpHas Macca'.
43 3akon ABorajipo. Momnsipablii 00BEM 13.02.24 bubnuotexa [JOK

ra3oB.

https://m.edsoo.ru/ff0d542e
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BrIuncieHus ¢ UCIoiab30BaHUEM

. . N bubnuorexa [JOK
" " 15.02.24
44 ?OH}ITHH MOIAPHbIH 0OBEM, " https://m.edso0.ru/ff0d55a0
OTHOCHUTEIbHAS IIJIOTHOCTE raza'.
Brruncienus 00bEMOB rasos, BuG 10K
HOJINOTEKA
4 20.02.24
> YHACTBYIOTIIX B XHMITHECKHX https://m.edsoo.ru/ff0d55a0
peaKIusX.
OOBEMHBIC OTHOIIICHHSI Ta30B MPHU o 10K
HOJINOTEKA
4 . 22.02.24
6 XHMIHCCKHX pEakitix https://m.edsoo.ru/ff0d55a0
CamocrosiTenbHas padora.
bubmuoreka [{OK
47 OKCHIBL. 27.02.24 https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
bubmuoreka [{OK
48 I . . 29.02.24
HAPOKCHILI. OCHOBAHHA https://m.edsoo.ru/ff0d67ca
bu6nmorexa LIOK
49 X 7 78 05.03.24
HUMHYECKHE CBOMCTBA OCHOBAaHUIA https://m.edsoo.ru/Ffod67ca
bu6nunorexa LIOK
A . 07.03.24
50 MGOTEPHEIE OKCHBI H FHAPOKCHAEI https://m.edsoo.ru/ff0d664e
bu6nmorexa LIOK
1 K . 12.03.24
> HCITOTHE https://m.edsoo.ru/ffOdfee2
. bubmuoreka [IOK
52 X . 14.03.24
HMITHECKHE CBOMCTBA KHCIOT https://m.edsoo.ru/ffOdfee2
but6mmoreka [IOK
53 . 19.03.24
Comn https://m.edsoo.ru/00ad9474
54 XHUMHYECKHE CBOUCTBA COJIEH. 21.03.24 bubmorexa LJOK

https://m.edsoo.ru/00ad9474
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I'enernueckas cBsi3b MEKIY

bubnunoreka LIOK
55 KJaccaMy HEOPTraHUYECKHUX 02.04.24
. p https://m.edsoo.ru/00ad9a50
COEMHEHHI
[TpakTuyeckas padora Ne 6 "Pemenue
56 AKCIEPUMEHTAIIbHBIX 3aJ1a4 110 TEME 04.04.24 bubmmoreka [JOK
"OCHOBHBIE KJIACCHI HEOPTaHUYECKUX S https://m.edsoo.ru/00ad9b7c
coenuHeHun""
KonTponbnas padorta Ne3 no teme
" bubnuoreka [IOK
o7 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 09.04.24
. https://m.edsoo.ru/00ad9ela
COeIMHEHU
Knaccudukanus XuMHYECKUX Eubs 10K
noIMoTEKA
58 a1eMeHTOB. IToHsaTHE O rpymmax 11.04.24
Py https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB.
[Teproauyeckuii 3aK0H U
59 [lepuonnueckas cucrema 16.04.94 bu6nunorexa LIOK
XUMHYECKHUX d1eMenToB 1. 1. o https://m.edsoo.ru/00ada52c
Menaeneena
60 [Tepuoanueckas Tabnuia 18.04.24 bu6mmoteka IIOK
XMMHUYECKHUX DJIEMEHTOB. o https://m.edsoo.ru/00ada52¢
Crpoenue atoma. Pacnipenenenue
bubmmoreka IIOK
61 AJIEKTPOHOB IO YHEPTETUIECKUM 23.04.24
https://m.edsoo.ru/00ada342
YPOBHSIM.
3nauenue [lepuoanyueckoro 3akoHa
62 JUTSL pa3BUTHS HAYKH U PAKTHKH. J]. 55 04.24 bubmmnoreka [JOK
W. MenpeneeB — y4éHBIH, IEAaror u R https://m.edsoo.ru/00ada96e
IpaXJTaHuH
DNIEKTPOOTPHUIATEIHHOCTD
63 pooTpuIL 30.04.24 bubnuoreka [{OK

XHUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8
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bubnunorexa LIOK

64 OCHOBHBIC BUJIbI XUMHUYECKOM CBSI3H. 1 0 0 02.05.24 https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab9
65 Crenenp okucaeHust. OKUCIUTENHN U 1 0 0 07.05.24 bubmuorexa [IOK
BOCCTaHOBUTEIIH. https://m.edsoo.ru/00adae28
66 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 0 0 14.05.24 bubmuorexa [{OK
peakuuun https://m.edsoo.ru/00adb076
Kontponbnas padota Ne4 o reme BuG LIOK
nonImoTexa
" . 16.05.24
67 CTp(,),eHHe ATOMa. XHMITeCKas . L 0 https://m.edsoo.ru/00adb486
CBsI3B".
. bubnuorexa [{OK
. 21.05.24
68 Hrorossiit ypox . 0 0 https://m.edsoo.ru/00ad9ch2
OBULIEE KOJIMYECTBO YACOB I10 68 4 5
I[MPOT'PAMME
9 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasnubie IIpakTuyeckue
n/n Bcero u3ydyeHusi odOpa3zoBaTesibHbIE
padoThI padoThI
pecypchl
[ToBropenue. [lepnognueckuit
1 3aKkoH. Ileproauyeckas cucrema 1 0 0 05.09.23 bu6muoreka [JOK

XUMHYECKHUX deMeHTOB /JI. .
Menpeneesa. CTpoeHue aroma.

https://m.edsoo.ru/00adb59e
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Pemenue 3a1au Ha BbIUKCIIEHUE
Macchl WK 00bEMa MPOAYKTa

2 peaKuuu 1Mo U3BECTHOM Macce Win 07.09.23
00BEMY UCXOHOTO BEUIECTBA,
COJIEp>KaIIero MPUMECH.
IToBTrOpenue. Buabsl XuMudeckon
3 CBSI3H1 U TUIIBI KPUCTAJUINYECKUX 12.09.23 bubmorexa [IOK
B https://m.edsoo.ru/00adbac6
peméTox
4 [ToBTOpeHue. OCHOBHBIE KIIACChI 14.09.93 bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUN. https://m.edsoo.ru/00adb7e2
KonTponbnas padota Nel mo teme
5 "[loBTOpeHue u yriuy0aeHne 3HaHUN 19.09.23
OCHOBHBIX Pa3fIesioB Kypca 8
KJjacca"
5 OkucauTenbHO- 21.09.23 bubmuoreka [{OK
BOCCTaHOBUTEIIbHBIE PEAKLIMU https://m.edsoo.ru/00adcade
7 OKHUCIUTEITbHO- 26.09.23 bubmmoreka IIOK
BOCCTAHOBUTEIIbHBIE PEAKIIUH. https://m.edsoo.ru/00adcade
3 TennoBsie A3 HeKTh XUMUYECKUX 28.09.93 bubmuoreka [IOK
peaKkuuid. https://m.edsoo.ru/00adbch0
. bubnuoreka [{OK
9 CKOpOCTh XMMHUYECKUX PEAKIIHIA. 03.10.23 https://m.edsoo.ru/00adbe9a
[TpakTuyeckas padora Ne 1
10 "N3yueHue BIUSHUSA yCIOBUM 05.10.23 bubmuoreka [IOK

MPOBEJICHUSI XUMUYECKON pEeaKInu
Ha €€ CKOpOCTh'".

https://m.edsoo.ru/00addbfa
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Oo6partumsbie 1 HEOOpaTUMBIE

bubmmoreka [JOK
11 peaknuu. [IoHATHE 0 XMMHUYECKOM 10.10.23 https://m.edSO(])_.[rUIOOadCZBC
PaBHOBECHH.
CyuHocts nporecca
3IEKTPOJIUTUYECKON JUCCOLIMALIIH. bubnmnoreka HOK
12 Brpluncienus 1o ypaBHeHHUIM 12.10.23 https://m.edsoo.ru/00adcd68
XUMHYECKUX PEaKIUM, €ClIu OJ1H https://m.edsoo.ru/00ade488
13 pEearcHTOB JIaH B H30BITKE.
13 Jluccoumarus KucjaoT, OCHOBAaHUN U 17.10.73 bubmuoreka [{OK
COJIEH. https://m.edsoo.ru/00add5d8
14 CnaOble ¥ CUJIbHBIE JIEKTPOIUTHI. 19.10.93 bubnnoreka [JOK
CTeleHp TUCCOIHAIIUH. https://m.edsoo.ru/00add8b2
bubnuoreka [{OK
15 Peaxiuu noHHOro ooMeHa. 24.10.23 htts://m.edsoo.ru/00add448
bubnmorexa LIOK
16 Peaknun nonHoro ooMeHa. 26.10.23 httos://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKHX BEIIECTB
17 B CBETE HpeIICTaBJ'IeuHI/Iﬁ 00 07.11.23
ANEKTPOIUTUICCKOU TUCCOITUAITIU
Y OKUCIIUTEITHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIHSX.
. bubmuoreka [{OK
18 Pnaposmis coreit 09.11.23 https://m.edsoo.ru/00add9d4
[IpakTnueckast padorta Ne2
"Pemenne skCcepuMeHTaAIbHBIX
19 14.11.23

3agad o treMe "CBoHCTBa
AJIEKTPOJUTOB".
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O00011IeHIE U CUCTEMATHU3ALMS
3HAaHUHU 110 TEME

bubnunorexa LIOK

20 16.11.23
"DneKkTpoauTUYecKas https://m.edsoo.ru/00addd12
nucconuanus'.
KontponsHas padora Ne2 o reme
21 «ONEKTpOIUTUYECKAs 21.11.23 Bu6mumoteka [JOK
JUCCOIMAITI. XUMHUECKUE o https://m.edsoo.ru/00addec0
peaKkiuu B pacTBOPAX»
bubnunoreka LIOK
22 X . 23.11.23
APAKTCEPUCTHEA TRIOTEHOB https://m.edsoo.ru/00addfe2
bubnunoreka LIOK
23 X . 28.11.23
Hop https://m.edsoo.ru/00addfe2
24 XJ'I(ipOBOI[OpOI[Z MOJIyYEHUE U 30.11.23 bubmmoreka [JOK
CBOMCTBA. https://m.edsoo.ru/00ade104
. bubmuoreka [IOK
25 C . 05.12.23
OJIIHAL KHEIOTa | €e ColH https://m.edsoo.ru/00ade104
[IpakTuueckas pabora Ne 3 B LIOK
nonImoTexa
26 "TI i 07.12.23
onyquH? COHiIHOI/f, KHenoTe I https://m.eds00.ru/00ade348
n3yuyeHue e€ CBOMCTB".
97 O060011eHre 3HAHMH 110 TeEMe 11293
"T"anmorensr".
08 XapakTepucTUKa KUCIOPOAA U 14.12.93 bubmuoreka [JOK
CepBHI. https://m.edsoo.ru/00ade64a
29 CBoiicTBa 1 MPUMEHEHHUE CEPHI. 191223 bubnuotexa [JOK
ANOTPOITHBIE MOJU(PUKALIUN CEPBI. o https://m.edsoo.ru/00ade64a
b K
30 Cepoogopoj. Cynbhusr. 21.12.23 nommorexa O

https://m.edsoo.ru/00ade802
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Oxkcun cepsi (V). Cepaucras bubmmoreka [JOK
31 . 26.12.23
KHCJI0Ta U €€ COJIM. https://m.edsoo.ru/00adea28
Oxkcun cepsl (V). Cepnas kucinora bubmuorexa [IOK
32 . 28.12.23
U €€ COJIN. https://m.edsoo.ru/00adec8a
OKuCIUTEIBHBIE CBOMCTBA
33 KOHIICHTPUPOBAHHOM CEpHOM 09.01.24
KHCJIOTBHI.
[IpakTuueckas paborta No4
34 "Pemienne s3KkcnepuMEHTATBHBIX 11.01.24
3aga4 no teme "Kucnopon u cepa"".
XapakTepucTruka azora u gocdopa.
35 d)HI;qucFI)me u XHMI/IquKj)e o 16.01.24 Bubmiorexa HOK
_ R https://m.eds00.ru/00adeea6
CBOICTBa a30Ta.
. bubnunoreka LIOK
AmMuak. Berancienne MaccoBoi
36 M BEXOMA IT S 18.01.24 https://m.edso0.ru/00adf004
710 O/1a TPOIYITA PCaiiy. https://m.edso0.ru/00ae1750
[TpakTruyeckas padora Ne 5
37 "ITomydyenne aMMHaKa ¥ U3y4YeHHE 23.01.24 Bubmuorexa LIOK
e f Y o https://m.eds00.ru/00adf180
€ro CBOMCTB".
bu6nunorexa LIOK
38 C . 25.01.24
OITH AMMOTHA https://m.edsoo.ru/00adf518
bubnmnoreka LIOK
39 A . 30.01.24
SOTHA KuCToTa https://m.edsoo.ru/00adf306
bu6nunorexa LIOK
40 C 7| . 01.02.24
OITH A3OTHOM KHCIOTEL https://m.edso0.ru/00adf306
41 dochop. Amnorpornust Gpocdopa. 06.02.24 bubnmnoreka [JOK

CgoiictBa ¢ocdopa.

https://m.edsoo.ru/00adf68a
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42 Oxcun dochopa (V). DocdopHas 08.02.24 bubmmoreka [JOK
KHCJIOTa U €€ COJIN. https://m.edsoo.ru/00adfc20
43 XapakTepucThKa yriepoja u 13.02.94 bubnmnoreka HOK
KpeMHus. AJIJIoTponus yriepoaa. https://m.edsoo.ru/00adfd9c
44 XHWMHUYECKHE CBOICTBA YIiIepoa. 15.02.24 bubmmoreka [JOK
AncopOrus. https://m.edsoo.ru/00adfd9c
. bubnuorexa [{OK
45 Oxcup yriaepoaa (11). Yrapusrii ras. 20.02.24 httos://m.edsoo.ru/00adfebe
VYrnekucnblii ra3. YrosjpHas BuGmorexa LIOK
46 kucnorta u e€ conu. Kpyrosopor 22.02.24 https://m.eds00.ru/00ae006C
yriepoja B MpHUPOJIE.
[IpaxTuueckas padora Ne 6
47 "Tonyuenue okcuaa yriaepoaa (1V) 7.02.94 bubmmoreka [JOK
Y U3Y4YEHUE €ro CBOMCTB https://m.edsoo.ru/00ae027e
Pacnio3naBanue kapo6oHaToB".
. bubmuorexka [IOK
48 Kpewrmid. Oxcun kpemimst (IV). 29.02.24 https://m.edsoo.ru/00ae080a
KpemuueBas kuciora u €€ conu.
Crexuno. Llement. Beruucnenus mo bubnnorexa [JOK
49 YPAaBHEHUSAM XUMUYECKUX PEAKIUH, 05.03.24 https://m.edsoo.ru/00ae080a
€CJIM OJIUH U3 PEarcHTOB J1aH B https://m.edso0.ru/00ae1750
M30BITKE WU COJEPKUT MPUMECH.
O0600611eHre U cucTeMaTH3alus
50 3HaHWU 110 TeMe "BaxHeime 07.03.24
HEMETAJUIbl U UX COeUHEHNUA".
Kontponbnas padota Ne3 mo teme BuGmorexa [OK
51 «BaxuHeimme HeMeTaIbl U UX 12.03.24

COETMHEHU S

https://m.edso0.ru/00ae0el8
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bubnunorexa LIOK

52 XapakTepucTHKa METAILJIOB. 14.03.24 htts://m.edsoo.ru/00ae103e
Haxosxienne MeTaioB B IpUpoOIe
1 001Ire crrocoObl OTyYeHHSI

53 MeTasioB. CriiaBel. BerauciaeHnus 19.03.24 bubmuorexa [IOK
[0 YPaBHEHUSIM XUMHYECKHUX https://m.edsoo.ru/00ae1156
peakuuil, eciiu OJMH U3 PearcHTOB
COJICPKUT TIPUMECH.

XHWMHYECKHE CBOMCTBA METAILIIOB.

54 DIIEKTPOXUMHUYECKUHN Psif 21.03.24 bubnuoreka [IOK
HanpsbkeHui MetaiuioB. [lonsTue o https://m.edso0.ru/00ae1156
KOPPO3UHU METAIIOB.

bubnuoreka [IOK

> [lenorrbre MeTabI 02.04.24 https://m.edso0.ru/00ae14b2

56 Marnuii. [llenodyHo3eMenbHbIE 04.04.24 bu6mmoteka IIOK
METAJLJIBI. https://m.edsoo.ru/00ae15e8

57 Baxneime coeIMHEHUS KaJIBIHS. 09.04.24 bubmmoteka IIOK
JKEcTKOCTh BOOEL. https://m.edsoo.ru/00ael15e8

. bubmuorexa [IOK

58 AdtromHiHit 11.04.24 https://m.edsoo.ru/00aelc64

59 Baxwueiimme coemuHEHUS 16.04.24 bubnuoreka [{OK
AITIOMUHUS. https://m.edsoo.ru/00aelc64

bubnmorexa LIOK

60 Keneso. CoequHeHus xemnesa. 18.04.24 htts://m.edsoo.ru/00ae1dss
[TpakTrueckas padota Ne 7 BuGmorexa LIOK

61 "Pemienne sKkCcnepuMeHTaAIbHBIX 23.04.24

3azad4 o teme "Meraer"".

https://m.edsoo.ru/00ae3de8
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O0001IeHYE ¥ cCUCTEMAaTU3 AL

62 3HAaHUU 110 Teme "Bakueiimme 1 25.04.24
METaJUIBI ¥ UX COEIUHEHU" .
KonrponsHas padora Ne4 o reme
63 "Baxkuelue MeTauIbl U UX 1 30.04.24
coequueHnsa".
[TepBoHavabHBIC TOHATHUS 00 By 10K
noInoTeKa
64 OpraHnuyec eIecTBax KakK O 1 02.05.24
PrafieCituX BELIECTRAX KAk https://m.edsoo.ru/00ae054¢e
COCITMHEHUSX YTIIEpoa.
65 [Ipou3BoHBIE YTIIEBOIOPOIOB. 1 07.05.24
Cruprel. [Tomumepsl.
66 Kap6onoBsie kucnotbl. Cli0KHbIE 1 14.05.24
a¢upsl. Kupsrl.
67 VrieBoasl. AMUHOKHUCIIOTEL. ek, 1 16.05.24
bu6nmorexa LIOK
68 HToroBelii ypox. 1 21.05.24
yp https://m.edsoo.ru/00adb33c
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. Xuwmus, 8 xnacc/ Pymsutuc I'.E., ®enpaman @.I°., Akninoneproe 00111ecTBO
«3narensctBO «IIpocBenienue»
2. Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.1°., AkiimonepHoe o011eCTBO

«I/IBIIaTCJII)CTBO «HpOCBCHICHI/IG»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

1. Xumus, 8 xknace/ Pymsutuc I'.E., ®enpaman @.I°., AkuimonepHoe 00111eCcTBO
«M3marensctBO «IIpocBemenne»

2. Xumus, 9 knace/ Pymsuruc I'.E., ®enpaman @.1°., AknroHepHOE 00IIECTBO

«M3parenscTBO «IIpocBenieHne»

3. Hacronpnas kaura yuurens xumun. 10 knacc - ['abpuensa O.C., OctpoyMoB

n.r.

4. Tectel no xumuu. [lepBoHavYaIbHBIE XUMUYECKUE MOHATHS. Kucnopo.

Bonopoa. Bona, pactBopbl. OCHOBHBIE KJIaCChl HEOPIrAHUYECKUX COEAMHEHUN:

8 ki1.: k yueOnuky I'.E. Pynsutuca, @.I". ®enpamana «Xumus, 8 kiace» / T.A.

bopoBckux
5. Terpanp nns npakruyeckux padbot no xumuu. K yuebnuky I'.E. Pyn3uruca,

®.I". denpamana «Xumus. 8 kimace» / A.J[. MukuTiok
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://urok.apkpro.ru/
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https://urok.apkpro.ru/

42



		2023-09-01T16:51:34+0300
	Брусильцева Татьяна Федоровна




