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MNOACHUTEJBHAA 3AIINCKA

[IporpaMma 1Mo XUMHUM Ha YPOBHE OCHOBHOTO 00mIero oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMH K pe3yjabTaraM OCBOCHHS OCHOBHOU
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC 00O, a Takxke Ha ocHOBe (enepanbHON paboueil mporpaMMbl BOCTTUTAHUS
U C yuy€TOM KOHIICMIMU TMPEnoJiaBaHusi y4eOHOro mpenMmera «XHUMHUS» B
oOpazoBaTenbHBIX opraHm3aiusax Poccuiickoit denepanuu.

[IporpaMmma mo XumMuM Ja€T MPEACTABICHHE O IENAX, OOIIEeH CcTpaTeruu
00ydeHUs, BOCHHTAHUS MW Pa3BUTHI OOyYaIOIMUXCA CPEIACTBAMH Y4eOHOTO
npeamMeTa, yCTaHaBJIUBAET 00s13aTenbHOE pPEAMETHOE cojep KaHue,
npeaycMaTpuBaeT paclpeielieHne €ro Mo KijaccaM M CTPYKTYpUPOBAHHUE IO
paznenaM M TeMaM MPOrpaMMbl MO XHMHH, OMNpPEACNSeT KOIUYECTBEHHbIE U
Ka4yeCTBEHHBIC XapaKTEePUCTUKU CoJIepIKaHus, PEKOMEHTY EMYTO
MOCJIEA0BATEIbHOCTh  M3YUECHHMS] XHMHHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUNIPEIMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  Mpolecca, BO3PACTHBIX
ocoOeHHOCTEH  OOyuaromuxcs, OIpeAesisieT BO3MOXXHOCTU MpeaMera s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOU
MIpOTpaMMBbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, a Takke TpeOOBaHUU K
pe3yabTaraM 00yYeHHs XMMHUHM Ha YPOBHE IeJIel U3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4e€OHO-ITIO3HABATEIBHOW JCSATEIHLHOCTH OOYYaroImIerocss 1Mo OCBOCHUIO
y4e0HOTO COJIepKaHMS.

3HaHWEe XWUMUHU CIY>XUT OCHOBOH st (OPMHpPOBAHHMS MHPOBO33PECHHUS
00yJarmerocsi, ero MPeACTaBICHUH O MaTEpHAIbHOM €IMHCTBE MHUpPA, BAXHYIO
ponb urpatoT GOpMHUPYEMbIE XHMHEH MPEACTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTUM U 00 HSBOJIIOIMH BEUIECTB B NPHUPOJE, O MyTAX PEIICHUs [I00aTbHbBIX
npoOJieM yCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CBHIPhEBOM, IHEPTETUUECKOM,
MUIIEBOM U SKOJOTUYECKON 0€30TacHOCTH, TIPOOIIEM 31paBOOXPAHCHUS.

N3yuenne xumunu:

CoCcOOCTBYET  peanu3allid  BO3MOXKHOCTEH IS CaMOpa3BUTUSL U
dbopMUpOBaHUS KYJIBTYPHI TUIHOCTH, €€ 001IeH U PyHKIIMOHATIHLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMHUPOBAHHE MBIIUJICHUS M TBOPYECKHX CIOCOOHOCTEH
00ydammuxcs, HABBIKOB HMX CaMOCTOSITEIbHOW y4eOHOW  JesTeNbHOCTH,
AKCIIEPUMEHTANBHBIX M HCCIEJ0BAaTEIbCKUX YMEHHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPOPECCHOHATBLHON JIEITEIbHOCTH;

3HAKOMUT €O CHEHU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIs/1a HA €AUHCTBO MPUPOJIBI U YETOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3Tanom B OpMHUPOBAHUH E€CTECTBEHHO--HAYYHON TPaMOTHOCTH OOyUarOIIMUXCs,;



crocoOcTByeT (OPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K ECTECTBEHHO -
-HAy4HBIM 3HaHUSIM, K MPUPOJIE, K YETTOBEKY, BHOCUT CBOM BKJIa] B SKOJIOTUYECKOE
oOpa3oBaHue 00yYarONUXCSl.

JlanHble HampaBiieHUsT B OOYYEHUU XUMUU OOECMEUUBAIOTCA CHEIU(PUKO M
cojlep)kaHusi  Yy4eOHOro  MpeIMeTa, KOTOPBIM  sBJISIETCS  MEAaroruiecku
aJanTUPOBAHHBIM OTpaX€HUEM 0a30BOM HAYKH XMMHH Ha ONpPENEIEHHOM JTare eé
pa3BUTHSI.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIIUMHCS CHCTEMbl IMEPBOHAYAIBHBIX TOHATUA XWUMUH, OCHOB
HEOPTaHMYECKOM XUMHH M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX IOHSITUU
OpPraHMYECKOM XUMHH.

CtpykTypa coiepkaHusl MPOrpaMMbl TI0O XUMHH C(POpMHUpOBaHAa HAa OCHOBE
CHUCTEMHOT0 mojxojia k €€ uzyueHuro. CojeprkaHue CKJIaJIbIBACTCA W3 CHUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATHN O XUMUYECKO 1
peakimu. OO0€e 3ITH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl MO MPUHIMITY
MIOCJIEAOBATEIIBHOTO Pa3BUTHUSl 3HAHUKA HA OCHOBE TEOPETUYECKUX NPEACTaBICHUU
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona . 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— Y4YE€HHUS O CTPOEHUM aTOMa U XMMUYECKOU CBS3H;

— TIpeACTaBieHWH 00 DJJIEKTPOJIUTUYECKOW JIUCCOIMAIMK  BEIIECTB B
pacTBopax.

TeopeTrnyeckne 3HAHMS PACCMATPHUBAIOTCS HA OCHOBE OMIIMPUYECKH
MOJIYUYE€HHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCA MOCIEIOBATEIBLHO OT OJHOTO
YPOBHS K APYTOMY, BBITONHSAA (QYHKIMH OOBSCHEHUS! U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS ¥ BO3MOXKHOCTEMN MPAKTUYECKOTO MPUMEHEHUS U MOJYUYEHHUS U3y4aeMbIX
BEILIECTB.

OcBoenne mporpaMMbl 1O XUMHUH  CIOCOOCTBYeT  (HOPMHUPOBAHHIO
IIPEJICTABJICHUS O XMMHUYECKOM COCTABIIAIOLIEH HAyYHOU KapTUHBI MHUpPA B JIOTUKE
€€ CUCTEMHOW NPUPO/IbL, IEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHHUIO U METOAaM
MO3HAHMSI B Hayke. V3yueHHe XUMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUU U3
paHee M3YUYEHHBIX y4eOHbIX mpeameToB: «Oxpyxawomuil mup», «buonorus. 5—7
KJIacChD» U «Pu3muka. 7 Kiacey.

[Ipy wu3yyeHUM XUMUU MNPOUCXOAUT (HOPMHUPOBAHHE 3HAHUNA OCHOB
XUMHUYECKOW HAyKH KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATEIIbHOCTU YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIBTYPHBI. 3a7a4a
y4eOHOro mpeIMeTa COCTOUT B (DOPMHUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUA —
BOXHEWITUX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETHYECKUX TMOJIOKEHHM, TOCTYIHBIX
0000111eHnH T MUPOBO33PEHUYECKOTO XapaKTepa, f3blka HAyKH, B MPUOOIIEHUU K



HAYYHBIM METOJIaM IMO3HAHMS MPH M3YUYCHUHM BEIISCTB M XMMHUYCCKUX PEaKIUi, B
(GbopMHUPOBAHMY M PA3BUTHUHU MTO3HABATEIBHBIX YMEHHUI U UX MPUMEHEHHH B Y4EOHO-
MO3HABATEILHONW M y4eOHO-UCCIEA0BATEIBCKON IS TEIIbHOCTH, OCBOCHUU TIPaBUII
0e30MacHOro o0paIeHus ¢ BEIEeCTBAMH B ITIOBCETHEBHOM KU3HH.

[Tpu u3ydyeHnn XMMHUH HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsI BaKHOE
3HaYeHHE MPUOOPENH TaKue IeH, KaK:

— (opMupoBaHME WHTEIIEKTYaTIbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSITENILHOMY TPHUHITUIO PEIICHHIA,
CHOCOOHOM alanTUPOBATHCA K OBICTPO MEHSIOIIUMCS yCIOBHAM JKH3HM;

—  HampaBJIEHHOCTh OOYdYEHHS HAa  CHCTEMaTHYeCKOe TMPUOOIIEeHUE
oOyyaronmxcs K CaMOCTOSITEIbHOW TO3HABATEIbHOW JEATEIbHOCTH, HAy4YHBIM
METOJaM TO3HaHUs, (DOPMHUPYIOIIMM MOTHBALMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH,

— obOecrnieyeHue yCIOBHMA, CIOCOOCTBYIOIIMX MPUOOPETECHUIO 00YYaIOIIUMUCS
OTIbITa PA3HOOOPA3HOW NEATEIHLHOCTH, TO3HAHUS W CaMOIO3HAHMSA, KITIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), WMEIONINX YHUBEPCATbHOE 3HAYEHHE IS
Pa3IUYHBIX BUIOB JCITCIBHOCTH,

— ¢opmupoBanue oOmeld (QYHKIUOHATIBHOM M  €CTeCTBEHHO-HAy4YHOU
rPaMOTHOCTA, B TOM UHCI€ YMEHUH OOBSCHATH W OIICHUBATh SIBJICHUS
OKPY’KAIOIEr0 MHpa, MCIONb3ys 3HAHWS W OTBIT, MOJYYEHHBIC IMPU H3YUCHUH
XUMUHU, IPUMEHSATh UX MPU PEIICHUH NPOOJIEM B HOBCEAHEBHOM KU3HU U TPYIOBO I
NEeSATeTbHOCTH;

— ¢opmupoBaHne y OOydYaronmmxcs T'YMaHUCTHYECKUX  OTHOIICHUH,
NOHUMAaHUSl [IEHHOCTH XWUMHUYECKHX 3HAHWHA JJIsI BBIPAOOTKH DKOJOTHYECKHU
1esiecooO0pa3Horo MOBeACHUS B OBITY W TPYAOBOWM NEATEIBHOCTH B IENSIX
COXPAHEHUS CBOETO 340POBbS U OKPYKAIOIIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOEGHHsS  OOIlEYETIOBEYECKUX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MPOGWIS W HAMPaBICHHOCTH aTbHEHIIEro
00y4eHuUs.

OO0u1ee yncao 4acoB, OTBEIEHHBIX JJISI U3yUEHUS] XUMUU Ha yPOBHE OCHOBHOTO
obmero oOpazoBanusi, cocrapnser 136 dacoB: B 8 kiacce — 68 dacoB (2 uvaca B
Hezento), B 9 kimacce — 68 gacoB (2 yaca B HECIIO).



COILEP KXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIe XUMUYECKHE TIOHSATHSA

[Ipeamer xumuun. Posib XUMUM B )KM3HU YEJIOBEKA. XHMHUSA B CUCTEME HaykK.
Tena u BemectBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE
BemecTB. [loHsTHE O MeTomax MO3HAHUA B XUMHUHU. UHCThIE BElIeCTBAa M CMECH.
CriocoObl pa3eneHus: CMecen.

ATOMBI W MOJIEKYJbl. XUMHUYECKHE 3iIeMeHThl. CHUMBOJbI XHUMHYECKHX
31eMeHTOB. [IpocThie U ClIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmyia. BareHTHOCT aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHasT aTroMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsipHas Macca. MaccoBast 1015l XUMHUYECKOTO AJIEMEHTa B COCTUHEHUM.

KommuectBo BemecrBa. Mouib. MonspHas macca. B3anMocCBsi3p KOJIM4ECTBa,
Macchl M 4YuCla CTPYKTYPHBIX €IMHMIl BemlecTtBa. Pacu€rsl mo Qopmynam
XUMUYECKUX COCTUHEHUI.

du3nvecKkue U XUMUYECKUE SIBJICHHUS. XUMUYECKas peakius U e€ MpU3HaKH.
3aKOH COXpAHEHHUsI MacChl BEIEeCTB. XHMMHUYeCKHe ypaBHeHus. Kiaccudukarus
XUMUYECKUX pEaKIUi (COeAUHEHHS, Pa3I0KEHUs, 3aMelIeHUs, OOMEHa).

Xumuueckuili IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYyA0H, mpaBWiIaMu paboThl B Ja00OpaTopuu u
npuémMamMu obOpallleHus ¢ J1a0opaTOpHBIM 000pY/IOBAaHUEM, U3yUYEHHE U OMHUCAHUE
dbu3nuecKuX CBOWCTB 0O0pa3llOB HEOPTaHWYECKUX BEIIECTB, HAOJIOJECHUE
¢usnvecknx (TUIaBIIEHWE BOCKA, TasHHE JbJa, pacTUpaHHe caxapa B CTYIIKE,
KAIIEHUE W KOHJEHCalusi BOJbl) U XUMHUYECKUX (TOPEHHE CBEYM, NMPOKATUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela C KUCIOTOM) sIBIeHUH, HAOIIOICHHE U
OTNMCAHWE TMPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (paszioxeHue caxapa,
B3aUMOJICICTBUE CEPHOM KHUCIOTHI C XJIOPHUIIOM Oapus, pa3lioKEeHUE THAPOKCHIA
menu (1) nmpu HarpeBaHuu, B3auMoJieiicTBHE Jkene3a ¢ pactBopom conu meau (11),
U3y4YEHUE CIOCOOOB paslieJieHus cMeced: ¢ MOMOIIbI0 MarHura, (UIbTPOBAaHUE,
BBITIApUBAHKE, AUCTWUISAINSA, XpoMaTorpadus, MPOBEICHUE OYUCTKU TOBApEHHO I
coiu, HaOMIOJeHHWEe W  ONHCAaHWE  pe3yJIbTaTOB  IPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYJI
(1IapoCTEP>KHEBBIX ).

BaskHeiilmne npeacTaBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3nyxa. Kuciopoa — 3J€MEHT M MPOCTOE
BelecTBO. HaxoxkaeHuwe Kuciopojia B TpUpoJie, (PU3NYECKUEe U XHUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [Ipumenenne kucinopoga. CrocoOb
MOJIyUYEeHUs KUCIOpoJa B Jaboparopud U MOpoMbIIUIeHHOCTU. Kpyrosoport
Kuciaopoaa B mpupojie. O30H — aJIoTpornHas MOIU(UKAIMS KUCTOPOa.



TeroBoit 3PdeKkT XUMHUYECKOW peaKIMHh, TEPMOXUMUYECKHUE YPaBHEHUS,
9K30- M JHAOTEPMHMUYECKHE peakuuu. TOIUIMBO: yrojib MU METaH. 3arpsi3HEHUue
BO3/IyXa, YCWICHHE MApHUKOBOTO 3¢ deKTa, pa3pyIieHHe 030HOBOTO CIIOS.

Bonopon —sneMmeHT u poctoe BemectBo. Haxoxaenne Bo1opo/ia B MpUpO/Ie,
dbu3nueckre U XuMUYECKHUEe CBOICTBA, IPUMEHEHHUE, CIOCOObI osTyueHus. KuciaoTel
U COJIH.

Monsipabiit 00bEM Ta30B. Pacy€Thl 0 XUMUUECKUM YPABHEHUSIM.

dusznueckue CBOWCTBa BOJABL. Bojga kak pacTtBopuTenb. PacTBOpBHL
HacebllieHHble ¥ HEHACBIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J1s BenecTBa B pacTBope. XMMHUECKUE CBOMCTBA BOABL. OCHOBAHUS.
Poisis pacTBOpOB B mpupose U B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IMPUPOE.
3arpsi3HeHHe NMPUPOIHBIX BoA. OXpaHa U OYHUCTKA IPUPOIHBIX BOJI.

Knaccudpukamms Heopranuveckux coenunenuit. Oxcunapl. Kiaccudukanms
OKCUJIOB:  cojeoOpasyromue (OCHOBHBIC,  KHUCJIOTHbE, aM@oTepHble) U
HecosieoOpasywmue. Homenknarypa oxcuaoB. @Pusnyeckue W XUMUYECKHUE
CBOMCTBA OKCUAOB. [loTyueHrne OKCHuIoB.

OcHoBanus. Kraccudukanuus OCHOBaHMM: IIENTOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHnknarypa ocHoBaHuil. ®Du3nyeckue U XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonyueHne oCHOBaHUM.

Kucnotel. Knaccudukanust kucnor. Homenknarypa kucinor. Ousnyeckue u
XAMUYECKME CBOWCTBA KHUCHOT. Psn axktuBHoctn wmetraiuioB H. H. bekerosa.
[TomyueHnne Kucnor.

Conu. Homenkiarypa cosieil. @usnyeckue M XMMUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue conen.

['eHeTnueckasi CBSI3b MEXKY KIaCCaMH HEOPTAHMYECKUX COEIMHEHU.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OMpeJIeJIEHUE COAECPKaHUs KHUCIOPOJa B BO3yXe, MOJIYUEHHUE,
cobupaHue, paclio3HaBaHWEC W W3YUYCHHE CBOWCTB KHUCJIOpPOJa, HAOII0JICHUE
B3aUMOJICUCTBUSL BEIIECTB C KHUCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npeKpalnieHust TopeHus (moxkapa), 03HaKOMJIEHHE ¢ 00pa3llaMu OKCHJIOB U ONUCAHUE
UX CBOICTB, IMOJy4YeHHE, COOUpaHUE, pAaCIIO3HABAaHME M W3YUYEHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoieiicTBie Bojaopoaa ¢ okcuaom meau (1) (Bo3moxHO
WCIIOJIb30BaHKUE BUJIEOMATEPHUAIOB), HaOIIO/IeHHE 00Pa3IOB BEIIECTB KOJUUYECTBOM
1 Monb, wucciaegoBaHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IUYHOM
PacTBOPUMOCTHIO, MPUTOTOBJICHHUE PACTBOPOB C OMPENEIEHHON MAacCOBOM J10JIEi
pacTBOPEHHOTO BEIIECTBA, B3aUMOJCICTBUE BOJABI C MeTaajgaMu (HaTpUEM U
KajabliieM) (BO3MOXHO HCIOJIb30BAHUE BUJEOMATEpPUANIOB), HCCIEI0BaHUE
00pa30B HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KIACCOB, HAOIIOCHHE U3MEHEHUSI
OKPACKHU MHAUKATOPOB B PACTBOPAX KUCIOT U LIET0YEH, U3yUECHUE B3aUMOJICUCTBUS



okcuna meau (ll) ¢ pacTBOpoM cepHOM KHUCIOTHI, KUCIOT C METaJUIaMH, PEaKIUil
HEUTpaIu3aliK, TOJYUYCHHE HEPACTBOPUMBIX OCHOBAHU, BBITECHEHHE OJHOTO
MeTajlJla APYTUM U3 PAcTBOPA COJIU, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7ad [0 TeMeE
«Baxknenmune KiacChl HEOPraHUYECKUX COCIUHEHUINY.

Hepuoanyeckuit 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
ieMeHToB JI. U. MenaeneeBa. CtTpoeHne aTtoMoB. XMMHUYECKAsi CBS3b.
OKHMCIMTEIBHO-BOCCTAHOBUTEIbHbIC PEeaAKUMHU

[lepBble MOMBITKK KiIacCUPUKAIMM XUMUYECKUX dJIeMeHTOB. [loHsitue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE W NIETOYHO3EMENbHBIE METAJIBI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(pOTEPHbIE OKCHUIBI
Y TUJIPOKCHUJIBL

[lepnonnueckuit 3akoH. Ileproanueckas cucteMa XUMUYECKUX dJIEMEHTOB /1.
U. Menneneesa. KoporkoneproiHas u uiiHHONIEpUoaHast popmsl [leproanueckoit
cucrembl xumuuyeckux osnemeHToB J[. WM. Mengeneea. Ilepuoabl u rpymnmsl.
@U3NYECKUIl CMBICT MOPSIJIKOBOIO HOMEpPA, HOMEPOB NMEPUOJA U TPYIIIILI AIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTomnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0YEeK aroMoB MepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepnonnueckoin cucrembl JI. M. MengeneeBa. XapakTepUCTUKA XHUMHYECKOTO
3JIEMEHTA 110 €ro nojoxeHuto B [lepuoanueckoint cucreme JI. . Menzaeneena.

3aKOHOMEPHOCTM MU3MEHEHUS paguyca aTOMOB XHMHWYECKHUX 3JIEMEHTOB,
METAIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TPYIIIAM U MEPUOJIAM.

3nauenue [lepuonnueckoro 3akoHa u [lepuonnueckoil CUCTEMbI XUMUYECKUX
BJIEMEHTOB IS pa3BUTHS Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbldi U
rpak1aHMH.

Xumuueckass cBsizb. KoBanmeHTHass (TOJisipHasT M HEMOJISIpHAsi)  CBSI3b.
DIIEKTPOOTPULATENBHOCTh XUMUYECKHUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucineHusd.  OKHUCIMTENBHO--BOCCTAHOBHUTEIIBHBIE  PEAKIIMU.
[Iporecchl OkucaeHuss U BOCCTaHOBIEHUSI. OKUCIUTENU U BOCCTAHOBUTEIH.

Xumuueckuili IKCnepumenm:

u3ydeHue oOpa3loB BEHIECTB METAJIOB M HEMETAJJIOB, B3aUMOJICUCTBUE
TUAPOKCHJA LMHKA C pAacTBOPaMHM KHCIOT W IIEJIOYEH, MPOBEIECHHE OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIUU
(ropeHue, peakluuu pas3yioKeHHs, COSTUHEHNUS ).

Mesicnpeomemmuoie cea3u

Peanuzanusa MexXnpeaIMETHBIX CBSA3€H NpPU H3YYEHUHM XUMHH B 8§ Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO--HAy4YHBIX
MOHATHI, TaK W MOHITUH, SIBJISIFOIIMXCS CUCTEMHBIMH ISl OTJEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIMKJIA.



OO01Iue ecTeCTBEHHO--HAYyYHbIE TOHSITHUS: HAYYHBINH (akT, TMIIOTE3a, TEOPHs,
3aKOH, aHaju3, CHUHTE3, Kiaccuukamus, TMEepUOTUIHOCTh, HAOIIOICHHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIEN b, IBJICHUE.

®duzuka: Marepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIW, U30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, JJIEKTPUUECKHUI 3apsiji, BEUIECTBO, TEI0, O0O0BEM,
arperaTHoe COCTOSIHME BEIllecTBa, ra3, (U3WYECKUe BEJIMYMHBI, E€IUHUILIBI
U3MEpPEHHUsl, KOCMOC, IJIaHeThl, 3BE3/bl, COJHIIE.

buonorus: dotocunres, apixanue, ouocdepa.

['eorpadwms: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE TOPO/IBI, ITOJIC3HBIC
VCKOIIA€MbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO M XMMHUYeCKAas1 peaKIus

[Iepnoanueckuit 3akoH. Ilepnoanueckas cucteMa XUMUYECKUX JIEMEHTOB [l.
N. MenneneeBa. CTpoeHrne aromMoOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KU, KATbLMI U UX COCAUHEHUN
B COOTBETCTBUM C TIOJIO)KEHHWEM »7ieMeHToB B Ilepuonunyeckoir cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUMA KPUCTAIIMYECKON PEIIETKU U
BHUJAa XUMHYECKOMN CBS3H.

Knaccudukanys v HOMEHKIATypa HEOPTraHMYECKHX BEIHIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUMXCS K Ppa3IUYHBIM KJlacCaM HEOPraHU4YEeCKUX
COEIMHEHUM, TEHETUYECKAsl CBSI3b HEOPTAaHMYECKUX BEILIECTB.

Knaccudukaims XUMUYECKUX PEAKIHM M0 pa3INYHbIM NpHU3HaKaM (M0 YUCIy
U COCTaBy YYaCTBYIOIIMX B pEaKIMU BEIIECTB, MO TermioBomy 3¢ (deKTy, 1o
U3MEHEHUIO CTENEHEH OKMCIIEHUS XMMHUYECKUX 3JIEMEHTOB, MO 0OpPaTUMOCTH, MO
Y4acTHIO KaTajiu3atopa). DK30- U SHJIOTEPMUUYECKUE PEaKUUU, TEPMOXUMHUYECKUE
ypaBHEHHUS.

[lonsate o ckopoctu Xxumudeckod peakiuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakuusax. [[oHSITHE O TOMOTEHHBIX W T€TEPOTEHHBIX
peakuusx. Ilonstue o karanuse. [loHaTue 0 XxuMuyeckoM paBHOBecHH. DAKTOPHI,
BIUSAIONIME HA CKOPOCTh XHMHUYECKON pEaKUMu U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHCITUTETLHO-BOCCTAHOBUTEIBHBIE ~ PEaKIUM,  JJIGKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peakuuu. CocraBiieHue YpaBHEHU
OKHCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEaKUUil C  HCHOJIb30BaHHEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopust 2JIEKTPOJIUTUYECKONW JUCCOLMALMN. DJIEKTPOJIUTHI U HEANEKTPOJIUTHI.
Karvonbl, aHnoHbl. MexaHu3M AUCCOLMAIMU BEIIECTB C Pa3IUYHBIMU BUJIAMU
xumudeckoi cBsizu. Cremnens aucconuanui. CHIbHBIC U C1a0bIe JICKTPOJIHUTHI.

Peakiuu monHnoro oOMeHa. YciaoBUs MPOTEKAaHUSI PEAKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHUs1 peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM U COJIEH B CBETE MPEJICTABICHUIN 00 SJIEKTPOJTUTUUECKON JUCCOIHAIIUH.
KauecTBeHHbIE peakiuu Ha HOHBL [IOHATHE O TUAPOIU3E COJIEH.

Xumuueckuili IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAIMYECKUX PEIIETOK HEOPTaHMYECKUX
BEIIECTB — METAJVIOB M HEMETAIoB (Tpadura U ajimasa), CIOXKHBIX BEIIECTB
(xJI0puaa HATPHsI ), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOM peakluu OT
BO3JICHCTBUSL  Pa3NMUYHBIX  (DAKTOPOB, HCCIEAOBAHHUE  DIIEKTPOIPOBOJHOCTH
pPacTBOPOB BEIIECTB, MPOLIECCa TUCCOMALIMUA KUCIIOT, eI04Yel U coyeil (BO3MOKHO
UCMOJIb30BaHUE BHJIEO MAaTEpHUaJIOB), MPOBEICHHUE OMBITOB, WLIIOCTPUPYIOIIUX
OpU3HAKA TPOTEKAHUs peakiuii HOHHOTO oOMeHa (oOpa3oBaHME OcCajKa,
BbIICJICHUE Ta3a, 00pa3oBaHHE BOJbI), OMNBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUM (FOpEeHHe, peaklud pa3IokKeHUs,
COEIMHEHHUS), PpACIIO3HABAHME  HEOPraHMYECKUX  BEHIECTB C  IOMOIIBIO
KauECTBEHHBIX PEAKIMii Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1ad.

HeMeTauibl 4 MX cOeIHHEHUS

OOmiast xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOWMCTBA MPOCTHIX
BEILIECTB — raJJOreHOB. XMMHUUYECKUE CBOMCTBA Ha pUMeEpe Xaopa (B3auMoICHCTBUE
C MeTajljlaMM, HeMeTallaMH, Ieiaodyamu). XiiopoBojopoh. ColsiHas KHUCIIOTa,
XMMHUYECKUE CBOWCTBA, IMOJy4Y€HUE, MpuMeHeHue. [JlelicTBue xjopa H
XJIOpPOBOAOPO/Ia HA OPTaHU3M YelnoBeKa. BaxkHelue XJI0pUIbl U UX HAXO0XKJICHUE B
IpUpOJIE.

Ob6mas xapakrepuctuka 31emMeHTOB VIA-rpymnmel. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CcTeneHW okucieHus. CrtpoeHue U (U3MUECKHE CBOWCTBA
MPOCTHIX BEHIECTB — KUCIOPOJA U Cepbl. AJIOTPOIHbIE MOAUPUKALIMU KUCIOPOIa
U cepbl. XUMHUYECKUe cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (pU3NUecKue U
XUMUYECKHe cBOWCTBA. OKCHUIBI cepbl KaK NPEICTABUTENU KUCIOTHBIX OKCHUIOB.
CepHas kucioTa, pu3nueckue U XuMHUUYECKUE CBOMCTBA (0OIIME KaK MpeACTaBUTEN S
KJlacca KHUCIOT M crenuduueckue). XHUMUYECKUE pPEaKIMHU, JIeKallhue B OCHOBE
OPOMBIIIJIEHHOT0 crnoco0a MNoJydeHus cepHoil kuciotbl. Ilpumenenue cepHoit
kuciaoThl. CoNu CEepHOM KHCIOTHI, KauyeCTBEHHAs peakius Ha CyJb(ar-uoH.
HaxoxneHue ceppl M €€ COCIMHEHUHM B TPHUPOJIE. XHUMHUYECKOE 3arpsi3HEHUE
OKpyKarouiel cpeabl COCIUHEHUSIMU Cepbl (KUCIOTHBIE JIOXKIU, 3arpsi3HEHUE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHUS.



OO6mas xapakrepuctuka 37eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHBIC CTEIEHU OKHUCIICHUs. A30T, paclpOCTpaHCHHE B MPUPOJIE,
dbuznueckre U XuMu4deckue cBoricTBa. KpyroBopor azoTa B npupoje. AMMHAK, €ro
dbu3nueckre U XUMUYECKUE CBOMCTBA, MOJyyeHue u npuMenenue. Cojini aMMOHMUS,
ux (puzmveckue U XUMHUUYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHast peakiusi Ha
WOHBI aMMOHUs. A30THas KHCJIOTa, €€ MOJydeHue, (PU3UYECKHe U XUMHYCCKHE
cBOMcTBa (00OIIME Kak TMPENCTaBUTENS Kiacca KHUCIOT U crnenuduueckue).
Hcnonb30BaHue HUTPATOB U COJICH aMMOHHUSI B KAU€CTBE MUHEPAIBHBIX Y00pECHMUIA.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH Cpelbl COSUHEHUSIMU a30Ta (KUCTOTHBIS
O, 3arps3HEHHe BO3AyXa, MOYBBI U BOAOEMOB). Docdop, amIOTpOIHBIE
moaudukamu docdopa, puzndyeckue U xumuyeckue cpoiictBa. Okcun gocdopa
(V) u dochopnas kucnora, Gu3HdecKrne W XHUMHUYECKHE CBOMCTBA, MOJyYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KaUeCTBE MHUHEPAIbHBIX yA00PEHHIA.

OOmas xapakrtepuctuka 31eMeHTOB IV A-rpynmbl. OcoOE€HHOCTH CTpOEHUS
aTOMOB, XapaKTEepPHbIC CTETIEHN OKHUCIICHUS. YTIIEPO/, ATNIOTPOITHBIC MOAU(PUKAIINH,
pacnpocTpaHeHue B MPUPOJE, PUINIECKHE M XUMUYECKHE CBOWCTBA. AICOPOIHS.
Kpyrosopor yramepoma B mpupome. Okcuasl yriaepona, ux (Qusuueckue W
XUMUYECKUE CBOWCTBa, JICWCTBHE HA JKUBBIE OPraHW3MBI, TMOJy4YEHHE U
NpPUMCHEHHUE. DKOJIOTHYECKUE MPOOJIEMBbI, CBSI3aHHbIC ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TJI00aJIBHOTO TMOTEIUICHUS KIHUMaTa, MApHUKOBBIA 3(dekt. YronbHas
KACIOTAa U €€ COoNU, MX (PU3MUYECKue M XHUMHUYECKHE CBOMCTBa, MOJTy4YEHUE U
npuMmeHeHne. KauecTBeHHas peakiusi Ha KapOoHar-woHBL Mcmons3oBaHue
KapOOHATOB B OBITY, MEAHIIMHE, MPOMBIIUICHHOCTH U CEJIbCKOM XO03SICTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepojia (MeTaH, 3TaH, 3TUIEH, alleTUICH, 3TaHOJ, IIIUIEPUH, YKCYCHas KUCIIOTA).
[IpupoiHbIE HMCTOYHMKH YIJIEBOJOPOJOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
OPOAYKThl UX mepepaboTku (O€H3MH), UX POJb B OBITY U MPOMBILIJIEHHOCTH.
[TonsaTre 0 OMONOTUYECKN BaXKHBIX BEIIECTBAX: KUpaX, OenKax, yriieBoJax — M UX
poNM B OKWU3HM 4YelOoBeKa. MarepuanbHOE€ E€IWHCTBO  OpPraHWUYECKHX U
HEOPTraHMYECKUX COECIMHEHUH.

Kpemuuii, ero ¢usmueckue U XHUMHUYECKHUE CBOICTBA, TMOJYy4YEHUE U
npuMmenenune. CoequHeHns KpeMHus B npupoje. O0mue npeacraBienus o0 OKCHe
kpemuus (V) u kpemuueBoit kucinore. CUIMKAThI, UX HUCIOJb30BaHUE B OBITY, B
IPOMBIIIJIEHHOCTH. BaxkHeilne cTpouTenbHble MaTepualibl: KepaMuKa, CTEKIIO,
IEMEHT, OeToH, xene300eToH. I[IpoGiembr 0Oe30mMacHOrO  WCHOJIL30BAHUS
CTPOUTENHHBIX MAaTEPHUATIOB B MMOBCEAHEBHON KHU3HH.

Xumuueckuu 3kcnepumenm:

u3y4yeHue 00pa3l0B HEOPTraHMYECKHX BEIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
NPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOJIOJEHUE TMPU3HAKOB



UX TPOTEKaHUs, OTBITHI, OTpaxkarome (U3NIECKHE W XUMUYECKHE CBOWCTBA
TAJIOTEHOB M HUX COCAMHEHHN (BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPUAIOB),
03HaKOMJICHHE C 00pa3liaMu XJIOPUI0B (TAIOTEHHUIOB), O3HAKOMJIEHHE C 00pa3liaMu
ceppl U €€ COeINMHEHUSIMU (BO3MOXKHO HCIIOJIB30BAaHUE BHEOMATEPUAIOB),
HaOJIIoicHUe Tpoliecca 00YTIMBaHUA caxapa IMoJ JeHCTBUEM KOHIIEHTPUPOBAHHOMU
CEepPHOM KHUCIIOTHI, U3YUYECHUE XUMUYECKUX CBOMCTB pa30aBIICHHON CEpHON KUCIOTHI,
NpOBEAECHUE KauyeCTBEHHON peakiUH Ha CyJib(aT-uOH U HAOIIOJEHUE MPU3HAKa €€
NPOTEeKaHMs, O3HAKOMJICHHE C (PU3NYECKUMM CBOWCTBaMH a3o0Ta, (ocdopa u ux
COEIMHEHUN (BO3MOXHO UCMOJIb30BaHUE BUIEOMATEPUAIOB), 00pa3iaMu a30THBIX
u pocdopHbIX ynoOpeHuil, moayyeHue, coOupanue, pacrno3HaBaHUE U HM3YUECHUE
CBOWMCTB aMMMakKa, IPOBEACHUE KAUYECTBEHHBIX pEAaKUUMl Ha HWOH aMMOHHA U
dochar-noH W U3ydEeHHWE TPU3HAKOB HMX TPOTCKAHWUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeEAbI0 (BO3MOYKHO HCIOJIL30BAaHUE
BUJICOMATEPUAIOB), H3YUYEHHE MOJeNeld KPUCTAIIMYECKUX PEmETOK anmMasa,
rpadura, dymiepeHa, 03HAKOMJIEHHE C MPOIECCOM aicopOIMKu pPacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOMCTBOM IIPOTMBOrasa, IOJyYEHHE,
coOupaHue, pacro3HaBaHUE W M3YyUYEHHE CBOMCTB YTJIEKHUCIOIO Ta3a, NMPOBEACHHE
KauyeCTBEHHBIX peaklui Ha KapOOHAT W CUJIMKAT-UOHBI U U3YUCHHE MPU3HAKOB HMX
MPOTEKAHMsI, O3HAKOMJIEHUE C TPOAYKIMEW CHJIMKATHOW MPOMBIIIIEHHOCTH,
pELICHHE SKCIEPUMEHTANBHBIX 3a1ad N0 TeMe «BakHeWlnne HeMEeTaujabl U HuX
COCIUHEHUS.

MeTanibl 4 UX COeTUHEHUS

OOuras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUHU
UX TnonoxeHus B llepuomnueckor cucTeMe XHUMHUYECKUX diemeHtoB /[l .
MenneneeBa u ctpoeHuss atoMmoB. CTpoeHue MeTauioB. MeTrainianyeckas CBsI3b U
METAJINYECKAss  KPUCTAIMYECKAass  pEemeETKa.  ODNEKTPOXUMHUYECKHA  PAX
HanpspkeHU meTtamioB. Ou3nueckre U XMMUYECKHUe CBOWCTBAa mMeTaiuioB. O0miue
CrocoObl ToJTydeHuss MeTayuioB. [loHATHE O KOpPpPO3UM METaIOB, OCHOBHBIC
CHoCOOBI 3aTUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OPOH3a)
U UX MPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTH.

[Ilenoynble MeTaibl: NOJ0XKEeHUE B [lepuonnueckon cucreme XMMHUYECKUX
snemeHToB J[. M. MengeneeBa, CTpO€HHE WX aTOMOB, HaXOXKICHHUE B MPHUPOJE.
du3znyeckue M XUMHUYECKHUE CBOWCTBA (Ha mpumMmepe Hatpus M Kanus). OKcuabl U
TUAPOKCUABI HaTpuss W Kauus. lIpuMeHeHue IIeNOYHBIX METaIoB U HX
COCIUHECHUM.

[[lerouHO3EMENBHBIE METAJUIBI MAarHUM W KAJIbLUMH: MOJIOKEHHE B
[Tepnonnueckoli cucreme XxuMmuieckux sneMmeHToB Jl. 1. MenneneeBa, CTpoeHHE UX
aTOMOB, HaXOXJIeHHE B npupojae. Pusnueckne M XUMHUYECKHAE CBOMCTBA MAarHus U



Kanblus. BaxHeiiline coeguHeHus: Kanbius (OKCU, TUAPOKCU, COJIM). JKECTKOCTh
BO/JIbI U CIIOCOOBI €€ YCTPAHEHHUSI.

AuroMuHMI: n0J10keHUe B [lepruoauyeckoil cucreMe XMMHUYECKUX JIEMEHTOB
J. 1. MenneneeBa, crpoeHue aroma, HaxoxxiaeHue B npupone. dusznueckue u
XUMUYECKHUE CBOWCTBA altOMUHUS. AMQOTEpHbIE CBOWCTBA OKCHAA U THAPOKCHIA
ATIOMUHUS.

Keneso: monoxenue B [leproanueckoil cucreMe XMMHYECKUX 3J€MEHTOB Jl.
N. MenneneeBa, CTpOEHHME aTOMa, HAXOXKJEHHE B mpupoae. Pusznueckue u
XHMHUYECKHE CBOMCTBA kene3a. OKCHIbI, THAPOKCHIBI U comu xene3a (1) u xxenesa
(I, ux coctaB, cBO¥CTBa U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oOOpasllaMi METAJIOB M CIUIaBOB, WX (PUINIECKUMH
CBOMCTBAMHM, U3YUYEHHME  pE3yJIbTATOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCMOJIb30BaHUE BUJACOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJa
KaJdblUs W HATpUs C BOJOW (BO3MOXKHO HCIIOJIb30BaHHE BHJIEOMATEPUATOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIIECCA TOPEHUS Kejle3a B KUCIOPO/Ie
(BOBMOXKHO  HCIIOJIb30BaHHE  BHJACOMATEpPHATIOB), TMPHU3HAKOB  MPOTEKAHUS
KAa4eCTBEHHBIX PEAKIIMN HA MOHBI: MarHus, KaabIlus, ATFOMUHMS, IMHKA, xene3a (11)
u xenesa (1), megu (1), HaOmromeHMe W OMHMCAHUE TPOIECCOB OKPAIIMBAHMUS
IUIAMEHU MOHAaMHM HaTpusl, Kajuusg U KalublMs (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUANIOB), UCCIeA0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHIA aTIOMUHUS U
TUAPOKCHJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «Baxueimiue
METAJJIBl U UX COCIMHECHHUS.

XuMHS U OKPYKAINAA cpeaa

BemectBa u Marepualibl B MOBCEJHEBHOM JKM3HM YelloBeKa. be3omacHoe
HCIIOJIb30BAHUE BEILIECTB U XUMHUYECKUX peakuuid B ObiTy. IlepBas momorns mpu
XMMHYECKUX OKOTax W OTPABIICHUSIX.

XUMHUYECKOE 3arpsA3HEHUE OKpYyXkarollel cpeanl (mpeaenbHas AOMycTUMAas
KOHIIEHTpaius BeuiecTs, nanee — [1/1K). Ponp xumMuu B pemieHun 3K0JI0THYECKUX
npoOJieM.

Xumuueckuui Ixkcnepumenm:

U3yueHHe O0Opas3loB MaTepualioB (CTEKIO, CIUIaBbl METAJIOB, MOJUMEPHbIC
MaTepuabl).

Mesrcnpeomemmnule ceéasu

Peanuzanusa MexnpeaMETHBIX CBS3€H MpU M3YYEHUH XUMHUM B 9 Kjacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX
MOHSATHM, TaK U TOHSITHUH, SBISIONIUXCS CUCTEMHBIMU JIJISI OTJAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIMKJIA.



OOuIue ecTecTBEHHO-HAy4YHbIC TOHATHS: HAay4YHBIA (PakT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, KiacCU(pUKalus, TMEPUOJNIYHOCTh, HAOIIOICHHUE,
OKCIIEPUMEHT, MOJICIUPOBAHUE, W3MEPEHUE, MOJIENb, SIBJICHUE, TApHUKOBBIN
aeKT, TEXHOTOTHSI, MAaTEPHUAIIBI.

®dusuka: Marepusi, aToM, JIEKTPOH, TIPOTOH, HEUTPOH, UOH, HYKJIW], U30TOIIHI,
PaAMOaKTUBHOCTD, MOJIEKYJIa, AIIEKTPUYECKUIT 3apsi, MPOBOJTHUKH,
NOJYIIPOBOIHUKH,  JHIJEKTPHUKH, (OTODIIEMEHT, BEIIeCTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTh, KPUCTAILIIMYECKasI
peméTka, CryiaBbl, (DU3UYECKUE BEIUYHMHBI, CIUHUIIBI HU3MEPEHHs, KOCMUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/1bl, COJIHIIE.

buonorusa: ¢orocunTes, apIxanue, Ouocdepa, IKOCHUCTEMA, MUHEPAIbHbIE
yI00pEeHHSI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIHLHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TIOPO/IBI, TTOJIE3HBIC
HCKOTIAaeMbl€, TOIIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHSA MPOTPAMMbl OCHOBHOTIO  OOIIEro
00pa3oBaHusl JOCTUTAIOTCS B XOJ€ OOYUEeHHUS XUMHUU B E€JIMHCTBE Y4YEOHOU u
BOCIIUTATENILHON JIESITENLHOCTH B COOTBETCTBUM C TPAJULUOHHBIMUA POCCUMCKUMHU
COLUMOKYJIbTYPHBIMU M JYyXOBHO-HPABCTBEHHBIMHM LICHHOCTSIMHM, NPHUHITHIMU B
oOllecTBe MpaBWJIaMM M HOPMamHu IMOBEJIEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOTIO3HaHUS, CAMOPA3BUTHS U COLMANM3AIMH O0YYarOIINXCS.

JIudHOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJCTBOBATbCS CHCTEMOM  MMO3UTUBHBIX LIEHHOCTHBIX OpPHUEHTALUA U
pAaCIIUPEHUE OIbITA IEATENBHOCTH Ha €€ OCHOBE, B TOM YMCIIE B YACTHU:

1) mMaTpUOTHYECKOTO BOCIUTAHMS:

LIEHHOCTHOTO OTHOILIECHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY
U HAYyYHOMY HACJIEAWI0, NMOHUMAHUS 3HAYECHUS XUMUYECKON HAyKH B KU3HU
COBPEMEHHOTO OOIEeCTBa, CIIOCOOHOCTH BJIAAETh JOCTOBEpPHOW HH(pOpMauei o
NEPEAOBBIX JOCTWKECHHUAX M OTKPBITHUAX MHUPOBOW M OTEUYECTBEHHOW XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 YCTPOWCTBE MHpaA U OOIIECTBA;

2) rpaskKIaHCKOT0 BOCTIMTAHUSI:

MPEACTABICHUS] O COUMAIbHBIX HOPMaxX M MpaBWIaX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIEOBATENbCKOM, TBOPYECKOM UM JAPYrUX  BHUAAX
NEeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HONW COBMECTHOW HESITEIBHOCTH MpHU
BBINIOJIHEHUU y4YEOHBIX, [103HABATENbHBIX 3a/1ay, BBINOJIHEHUM XHUMHYECKHX
AKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aUMOTIOHUMAaHUIO
¥ B3aUMOIIOMOIITHY B MPOIIECCE ITON YUeOHOU NESITEIbHOCTH, TOTOBHOCTH OLIEHUBATH
CBO€ TOBEJICHHE M NOCTYNKH CBOMX TOBApHIIEH C NO3WLHAHA HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI NOCTYIIKOB;

3) HEHHOCTH HAYYHOTO TMO3HAHMSI:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XMMHUYECKOW peakiui,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKH W COCTABIISIOLINE
OCHOBY JIJIsl TOHUMAaHUs CYIIHOCTH HAy4YHOW KapTUHBI MHUpA, NMpPEACTaBlIeHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS MPHUPOJbI, B3aUMOCBA3IX YEIOBEKA C
MIPUPOTHOM CPEIOA, O pOJIM XUMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEIbHBIE MOTHBBI, HANPABJIEHHBIE HA IMOJYYECHHE HOBBIX 3HAHUM IO
XUMUH, HEOOXOJMMBIC IJIsI OOBSICHEHUS HAOJIOJAEMBIX MPOIIECCOB U SIBJICHHIA,
MO3HABaTEIbHON, MH(DOPMAIIMOHHONW M YHUTATEIbCKOW KYyJBbTYpPhl, B TOM YHCIIC
HABBIKOB CAMOCTOSITEIbHOM paboThl € y4eOHBIMU TEKCTaMH, CIPaBOYHOMU



JUTEPATYpOr, MJOCTYNHBIMU TEXHUYECKUMHU CpeICTBaMU HHGOPMAIMOHHBIX
TEXHOJIOTHU;

UHTEpEC K OOYyYEHUI0 W TIO3HAHWIO, JF0003HATEIBLHOCTH, TOTOBHOCTH U
CIOCOOHOCTh K  camM000pa30oBaHWIO, TPOEKTHOM W HMCCIEN0BATEIbCKO U
NEesSTeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpaBiIE€HHOCTH M yPOBHS OOy4Y€HHUS B
JlaabHEUIIIEM;

4) popMupoBaHHUs KYJbTYPbI 310POBbSI:

OCO3HAaHWE IIEHHOCTU KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 »KWU3HU, OCO3HAHUE TMOCJICACTBUI U
HENPUSITHE BPEIHBIX MPUBBIYEK (YHNOTPEOIEHUS alKOroJisi, HAPKOTUKOB, KypEeHHs ),
HEOOXOUMOCTU COOJIIOACHUST TMpaBUia O€30MacHOCTM Mpu  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) Tpy10BOTO BOCTIMTAHUS:

MHTEpPEC K MPAKTUIECKOMY HU3YUeHHI0 Tpodeccuil U TpyJa pa3IudHOTO po/a,
YBaKEHHUE K TPY/y U pe3yJibTaTaM TPYIOBOM IeITeIbHOCTH, B TOM YHCII€ HA OCHOBE
OPUMEHEHUs]  MPEAMETHBIX  3HAaHMM 1O  XUMHUH, OCO3HAaHHBIA  BBIOOD
VMHAUBUAYAIBHON TPAaeKTOPUH MPOJOJIKEHUSI 00pa30BaHUs ¢ YUYETOM JIMUHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
YCHENTHOU MPO(heCCHOHAIBHON JeATeTbHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb a/IaITUPOBATHCS B MpOo(eccuoHanbHON Cpefe;

6) IKOJIOTMYECKOT0 BOCIIMTAHMSI:

HKOJIOTHUYECKH IIeJIECO00pa3HOe OTHOIICHUE K MMPUPO/IC KaK UCTOYHHUKY KU3HU
Ha 3eMmJje, OCHOBE €€ CyIEeCTBOBaHMWS, NOHMMaHHE LEHHOCTU 3J0pOBOTO U
O0e3omacHOro oOpa3a JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MUeCKOMY M TCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJCHUS
npaBuil 0€30MacHOTO MOBEACHMS MPU pabOTe C BELIECTBAMH, a TAK)KE B CUTYyalUAX,
YIPOXKAIOLIUX 3I0POBbIO U JKU3HU JIIOJICH;

CIOCOOHOCTH TPUMEHSTH 3HAHMS, TOJy4yaeMble MPU U3yYCHUH XUMHH, JIJIS
perieHusl 3a7a4, CBA3aHHBIX C OKPYIKAIOIIEH MPUPOTHON CPeoH, ISl MIOBBIIICHUS
YPOBHS  DKOJOTUYECKOW  KyJIbTYpbl, OCO3HaHUS TJ00AJIBHOTO  Xapakrepa
HKOJOTUYECKUX MPOOJIeM U MyTell uX pelieHusl MOCPEACTBOM METOJ0B XHUMUH,
AKOJIOTMYECKOTO MBIIIJIEHUSI, YMEHUSI PYKOBOJCTBOBAaThCS UM B IMO3HABATEIbHOM,
KOMMYHHKATUBHOM Y COLIMAIILHOW MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATHBI

B cocraBe wmertanpenMeTHBIX PE3yJIbTATOB BBIACHAIOT 3HAUMMbBIC TS
dbopMUpOBaHUs MUPOBO33pEHUS 00IIEHAYYHbIE TOHATHUS (3aKOH, TEOPHsl, IPUHIIUII,
runore3a, (akT, CHCTeMa, MPOLECC, OHKCIEPUMEHT U JIPyroe.), KOTOphIe
UCMOJIb3YIOTCSI B €CTECTBEHHO-HAYyUHBIX Y4YEOHBIX NpeIMeTax U MO3BOJSIOT Ha
OCHOBE 3HAHMU W3 ITHX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O IETOCTHOMU



HAYYHOW KapTUHE MUpPA, U YHUBEPCAIbHbIC yueOHbIC NeiicTBUs (ITO3HABATEIbHbIE,
KOMMYHUKaTUBHBIC, PETyJSATHUBHBIE), KOTOpblEe obOecrneunBaroT (QopMHUpOBaHUE
TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO U OCYIICCTBICHUIO Y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTebHbIE YHUBePCAJbHbIE Y4eOHbIE AeiCTBUS

ba3oBble Joruyeckue AeicTBUS:

YMEHHUSI HUCHOJIb30BaTh NPHUEMBI JOTUYECKOTO MBIIUIEHUS IPU OCBOEHUU
3HAHUW: PACKPBIBATh CMBICT XMMHUYECKHX TMOHATUNA (BBIICISATH MX XapaKTEPHBIC
NPU3HAKY, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMH TMOHATHSIMU), UCIOJb30BAThH
HNOHATHUS JIs1 OOBSICHEHUS! OTIENIbHBIX (DAKTOB U SBJIEHUI, BHIOUpPATh OCHOBAHUS U
KpUTEPUM ISl KIACCU(PUKALMU XUMHUYECKMX BEUIECTB M XHMHMUYECKHX PEaKlui,
YCTAaHABJIMBATL TIPUYHNHHO-CICACTBCHHBIC CBA3U MCKIY O6’B€KTaMI/I N3Yy4YCHUA ,
CTPOUTD JIOTUYCCKHC PACCYXKICHUA (I/IHJIYKTI/IBHI)IG, ACAYKTHBHBIC, IIO aHaJ'IOFI/II/I),
JienaTh BBIBOJIBI M 3aKIIOUCHUS,;

YyMEHUE TPUMEHATh B TMPOIlECCe TO3HAHUS TOHATUS (TPEAMETHbIE U
MeTaIpeMEeTHbIE), CUMBOJIMUECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XMMUU MOJIETbHbBIE TPE/ICTABICHUS —
XUMUYECKUNA 3HaK (CHUMBOJI DJIEMEHTa), XHMH4Yeckas (opMylia ¥ ypaBHEHHE
XUMUYECKOU PEaKIMKU — MPHU PElIeHUH YueOHO-TI03HABATEIbHBIX 3a7a4, ¢ YUETOM
TUX MOJENBHBIX NPEICTAaBICHUN BBISBISTh U XapaKTEPHU30BaTh CYUIECTBEHHbBIE
NPU3HAKA M3Y4YaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIni,
BBISIBJIATH (0) 6IJ_II/IC 3dKOHOMCPHOCTH, IMPUYIMUHHO-CJICACTBCHHBIC CBs3HU u
NPOTHUBOPEUHS B U3yUAEMBIX MPOLECCAX U SIBIICHUSAX.

ba3zoBrblie uccienoBare/ibCKie AeCTBUA:

YMEHHE MCHOJIb30BaTh IOCTABJICHHBIE BONPOCHl B KAYE€CTBE WHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI 1JIs1 POPMUPOBAHUS TUIIOTE3HI O MPOBEPKE
NPaBUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHre OmbITa MO TUIAHUPOBAHUIO, OPTaHM3AIMA ¢ TPOBEIACHHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, yMEHue HaOiogaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ysbTaT, GopMyInpoBaTh 000OLIEHUS U
BBIBOJIBI 110 pe3yjbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBaHMsI, COCTABISATh OTUET
0 TIpoJieIaHHOM padoTe.

Pabora ¢ unpopmanueii:

yMEHUE BBIOMpaTh, aHAJIU3UPOBATh W HHTEPIPETHPOBATH HHOOPMAIUIO
pPa3IMYHBIX BUIOB U (POPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAsl ~JIMTeparypa XUMHUYECKOrO COJepKaHusl, CIpPaBOYHbBIC
nocoOust, pecypcbl MHTepHeTa), KpPUTHUECKHM OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0CTOBEPHYIO MH(OPMAILIHIO;



YMEHHE MPUMEHSATH Pa3JIMUHbIE METOJBl U 3alpPOChl MPHU MOUCKE U OTOOpE
uHbOpPMAIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX I BBITOJTHEHUS
y4eOHBIX M TO3HABATEIbHBIX 3a]a4 OMPEEeIEHHOTO THUIA, MPUOOPETCHUE OIbITA B
0o0JlacTU  HCMOJb30BaHUS  MH(GOPMALMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTH,
OBJIaJICHUE KyJIbTYpPOU aKTUBHOTO HCIOJIb30BaHMSI Pa3TUYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITEILHO BHIOMpPATh ONTUMATBHYIO (OpPMY MpeACTaBiIeHUsS UHPOpPMAIMKU U
WUIIOCTPUPOBATh pELIaeMble 3a/ladyd  HECI0XKHBIMH CXEMaMH, JuarpaMmMami,
npyrumu popmamu rpauKu ¥ UX KOMOUHAIUSIMU;

YMEHHE UCMHOJb30BaTh W aHAIU3UPOBaTh B Tporecce Yy4eOHOU W
UCCIIeI0BATEeNIbCKON ESITEIbHOCTH MHGOPMALIMIO O BIUSHUU HPOMBIIIIEHHOCTH,
CEIbCKOI0 XO3SWCTBA M TPAHCIIOPTAa HA COCTOSTHUE OKPYIKAIOLIEW INPUPOIHOU
CpEIbL.

KoMMyHHMKATHUBHBIE YHUBEpPCAJIbHbIE YUeOHbIE /1eiicTBUSA:

YMEHHS 33/1aBaTh BOMPOCHI (B XOJI€ Uaaora u (Win) JUCKYCCUH) TI0 CYIIECTBY
o0CyxJ1aeMoil TeMbl, (QOpMYyJIUPOBaTH CBOU TMPEIIOKEHUS OTHOCHUTEIbHO
BBITNIOJIHEHUS NPEJI0KEHHOW 3a7a4H;

YMEHUS  TPENCTaBISITh  IOJYUYEHHbIE  Pe3yJbTaThl  I0O3HABATEIbHOM
NESATeTbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JenaTh Npe3eHTAIHI0
pPEe3yIbTAaTOB BBIMOJTHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIIbITa,
1abopaTopHOi paboThHI O UCCIEAOBAHUIO CBOMCTB BEIECTB, YUEOHOTO MPOEKTA);

yMEHUS Y4eOHOro COTPYJIHHYECTBA CO CBEPCTHHMKAMHU B COBMECTHOM
MO3HABATEIILHOW M HMCCIENOBATEIbCKOW  NEATETbHOCTH  TPH  pEIIeHUU
BO3ZHUKAIOIMX TPOOJEM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3uiuit (00Cyx aeHusi, OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbD), KOOPIUHAIHUS
COBMECTHBIX JE€HCTBUH, OMpeAeJIeHUE KPUTEpUEB IO OILIEHKE KauecTBa
BBITIOJTHEHHOW PabOThI U APYTHE).

PerynisiTuBHbIe YHUBepCaJbHbIe Y4eOHbIe [1eiicTBHA:

YMEHHE CaMOCTOSITEILHO ONPENENATh IENN JACSITEIbHOCTH, IUIaHUPOBATh,
OCYIIIECTBIISITh, KOHTPOJUPOBATh M MPU HEOOXOIUMOCTU KOPPEKTHPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Haubosee 3(PeKTUBHbIE COCOOBI pelieHus] yUeOHbIX U
MO3HABATEIbHBIX 33Ja4, CaMOCTOSATENbHO COCTaBIATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBI  aITOPUTM JEUCTBUM TNPU BBINIOJHCHHH 3aJaHUd C Y4ETOM
MOJIYUYEHHsI HOBBIX 3HAaHUN 00 HM3yuyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSX,
OIICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHOW LEIH, YMEHHE
UCMOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MpeiaraeMble B yCIOBUM 3aJaHHI.

MNPEJMETHBIE PE3YJIbTATHBI

B cocraBe nmnpeaMeTHbIX pe3yJbTATOB IO OCBOCHHIO O0S3aTEIbHOTO
COJIepKaHusl, YCTAaHOBJIIEHHOIO JlaHHOW (enepanbHOl paboyell mnporpamMMmon,
BBUICIISIIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAy4YHBIC 3HAHUS, YMEHHS U CIIOCOOBI



NEUCTBUH, crenuduyecKkue sl TpeaIMeTHOW oOnactu  «XuMUs», BHIBI
NEATeIbHOCTA 1O  MOJYYEHHIO HOBOTO 3HAHWsS, €ro HHTEpIpeTaluu,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIHSIX.

K xoHiy oOyuenus B 8 kiiacce npeamMeTHbie pe3yJibTaThl HA 6a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUH:

e PacKpbIBaThb CMBICI OCHOBHBIX XMMMYECKHUX MOHSITHH: aTOM, MOJIEKYJa,
XMMHWYECKUN D3JIEMEHT, IMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJTHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHasi U
MOJIEKYJISIpHAasi Macca, KOJHMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast OISl XUMHUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJb, AJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKUCJICHUS, XMUMHUYECKasi PpeakIus, KiIacCuPUKaIuMsa peakiuil: peakiuu
COCAMHEHUS, PEAKIUU PAa3JOKECHUs, PEAKIUU 3aMEIICHUsl, PeaKIuu
oOMeHa, 2K30- ¥ PHJIOTEPMUYECKHUE PEaKlnu, TEeII0BOU A (eKT peakuuu,
SAIPO aToMa, SJIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTalb, paAlyC aToMa,
XMMMYECKasl CBS3b, MOJISIPHAS U HENOJISIPHAST KOBAJICHTHAsI CBA3b, HOHHAS
CBS3b, HMOH, KAaTHOH, AaHWOH, pAacTBOP, MAaccoBas [JOJs BEIIECTBA
(TIpolIeHTHAsT KOHIIEHTPAIIUsI) B PACTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYECKHUX TMOHATHUH U
MIPUMEHSTH TU MOHATHS MPU ONMCAHUK BEILIECTB U MX MPEBPAICHUM;

e HCMOJb30BaTh XUMHUYECKYIO CHMBOJUKY [IJi COCTaBieHUs (Qopmyn
BEIIECTB U YPABHCHUM XUMHUYECKUX PEAKLINIA;

e OMNpENEeNsATh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHMSX,
CTENEeHb  OKUCJEHUS  DJEMEHTOB B  OMHApHBIX  COCJAMHEHUAX,
MPUHAJJIEAKHOCTh BEUIECTB K OMPEAEIEHHOMY KJIAcCy COEIMHEHHA IO
dbopmynam, BHUJ XUMHYECKOW CBA3U (KOB&JICHTHasT U HOHHAs) B
HEOPraHUYECKUX COEIMHECHHUSIX;

e packpeBarh cMmbicn Ilepumogmueckoro 3axkona J[. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHME TIEPUOJAMYECKONM 3aBUCUMOCTU CBOWCTB
XMMHMUYECKUX 3JIEMEHTOB OT MX MoJokeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHUsI MACChl BEILECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOraapo;

e OMNWCHIBATH U XapakTepuszoBaTh TabnuuHyro ¢opmy Ilepuonnueckoit
CUCTEMBl XMMHUYECKHX DJIEMEHTOB: pa3nyarTh T[OHATUS «TJIaBHAA
noarpynna (A-rpymnma)» u «nobounas noarpymnmna (b-rpynma)», maneie u
OoJIbIIME MEPUOAbl, COOTHOCUTH OOO3HAYEHHUS, KOTOpbIE HUMEITCA B
tabnune «llepumoamdeckas cuctema xumuueckux dnementoB J[. .
MeHnaeneeBa» C YUCIOBBIMM  XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsil siapa, 00Iee YUCIIO0 IJIEKTPOHOB U
pacrnpeiesieHle UX 10 JIEKTPOHHBIM CIIOSIM);

e KJACCU(UIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTraHMYECKHE BEIIECTBA,
XUMUYECKHUE peakuuu (MO YUCIAy M COCTaBy YYacCTBYIOIIUX B pPEAKIUU
BEILIECTB, MO TEIJIOBOMY 3P dEKTY);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, TOJTBEPKAas OMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaAKIIHIA;

e TPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KA4ECTBEHHOTO
COCTaBa, BO3MOKHOCTM MPOTEKAaHUS XUMUYECKUX MpPEBpalleHU B
Pa3IUYHBIX YCIOBUSIX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIO XHMHYECKOTO »JJIEeMEHTa 10 (QOopMysie COCTUHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI MO YPABHEHUIO
XUMUYECKON peaKInu;

e TPUMEHSITH OCHOBHBIE OTNEPAIMU MBICIIUTEITHHON JACSITENIBHOCTH — aHATIN3 |
CUHTE3, CpaBHEHHE, 0000IleHne, CUCTEeMaTU3aluio, Kiaccuukaiuio,
BBISIBIICHUE MPUYMHHO--CIICICTBEHHBIX CBSI3€M — JJISI M3YYEHUS CBOWCTB
BEIIECTB W XUMHUYECKUX PEAKIMA, ECTECTBEHHO-HAYYHBIC METOIbI
MO3HAaHUS — HAOJIOAEHUE, W3MEpPEHHE, MOJICIUPOBAHHUE, SKCIEPUMEHT
(peasbHBINA 1 MBICTICHHBIN);

e CIIEIOBATH MPaBUJIaM TOJIb30BAHHUS XUMHUYECKOU TIOCY 10 1 JTabOpaTOpHBIM
0o0opyJ0BaHHEM, a TaKXKe IMpaBuUiaM OOpallleHus C BeEIIeCTBaMH B
COOTBETCTBUM C HHCTPYKUUSIMH TIO BBINOJHEHUIO J1aDOPaTOPHBIX
XUMUYECKUX OTBITOB I10 MOJYUYEHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoaa W KHUCIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C OMPEICIEHHO U
MacCOBOM Oy pacTBOPEHHOTO BEMIECTBA, IUIAHUPOBATh W IMPOBOIUTH
XUMUYECKHUE SKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCTIOT C TIOMOIIIbI0 MHANKATOPOB (JIakMyc, ¢heHonpTarent, METUIOPaHK
U Apyrue).

K xoHiy oOyueHus B 9 kijacce npeaMeTHbIe pe3yJibTaThl HA 6a30BOM YpPOBHE

JOJKHBI OTpaKaTh CHOPMHUPOBAHHOCTH Y 00YUAIONIUXCS Y MEHUIA:

e PacKphIBaTh CMBICII OCHOBHBIX XHUMUYECKHX TMOHSTHIA: XHUMHYECKHI
AJIEMEHT, aTOM, MOJIEKyjl1a, WOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, BaJEHTHOCTh, JJIEKTPOOTPHUIATENBHOCTh, CTENEHD
OKHUCIICHUS, XUMHUUYECKasi PeaKius, XUMUIeCcKasl CBSI3b, TEIIOBON d(dexT
peakluyd,  MOJIb, MOJSIpHbII  00BEM,  pacTBOp,  BJIEKTPOIUTHI,
HERJIEKTPOJIUTBI, 3JEKTPOJIUTHUECKAsT HUCCOLUAIMS, PEaKIUH HOHHOTO
oOMeHa, Karaau3aTrop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEeoOpaTuMble peaKIUU, OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKINH,
OKUCIIUTEIb, BOCCTAHOBUTEN b, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJJIOTPOTIUS,
amM(}OTEepHOCT, XUMUYECKast CBSI3b (koBayeHTHas, WOHHAsI,
METaJIMYECKas ), KpUCTAINIMYECKasi penIéTKa, Koppo3usi METaJI0B, CILUIaBHI,
CKOPOCTh XUMHUYECKOW peaKiMu, MPEeAeNIbHO JOMyCTUMas KOHIICHTpAaIlUs
I1/IK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKHMX MOHSATUH U
MPUMEHSITH 3TU MOHSITHUS MPU OMMCAHUK BEIIECTB U UX IMpEBpaIleHUil;
UCIOJIb30BaTh XWMHUYECKYIH) CHUMBOJIUKY JUISI COCTaBlieHUsT Gopmyl
BEIIECTB U YPABHEHUM XUMHUYECKUX PEAKLINN;

OTPENIENATh BaJIGHTHOCTh U CTENEHb OKHUCIICHUS XMMHYECKUX AJIEMEHTOB B
COCIMHCHUSAX  PA3IMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEHIECTB K
OonpeAeIEHHOMY KJIacCy COEAMHEHWH 1o (opmyiaM, BUJ XUMHUYECKOM
CBA3U (KOB&JICHTHAs, WOHHAs, METANIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSIX, 3apsi]i HOHA MO0 XUMHUYECKOU dopMmyIie, XapakTep cpebl B
BOJIHBIX PacTBOpax HEOPTaHUYECKUX COEIUHEHUH, TUI KPUCTAIIUYECKOMU
PEHIETKN KOHKPETHOTO BEIlIECTBA;

packpeiBate cmbicn Ilepuonnueckoro 3akonHa J[. W. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAaHUE: OIUChIBAaTh U XapaKTepU30BaTh
tabnuunyo (opmy [lepuogmueckoil CUCTEMBI XUMHYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «I[WIaBHAas mnoArpymmna (A-rpymmna)» U «1noOouyHas
noarpynna (b-rpynma)», maneie W OOJibIIME TEPUOABLI, COOTHOCHUTH
0003HaUEHHSI, KOTOPHIE UMEIOTCS B IEPUOIUYECKON TaOIHIIE, C YUCIOBBIMU
XapaKTEePUCTHUKAMU CTPOCHHUS aTOMOB XHMHUYECKHX D3JIEMEHTOB (COCTaB H
3apsn  sapa, oOOLIee YHUCIO OJJIEKTPOHOB M paclpeleleHue HX 10
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B MU3MEHEHUU
CBOMCTB 3JIEMEHTOB M WX COEIMHEHUIl B Mpelesax MajblX NEpHOJ0B U
TJIaBHBIX MOATPYIII ¢ Y4ETOM CTPOCHHS X aTOMOB;

KJ1accu(UIMPOBaTh XUMUYECKUE DJIEMEHTHI, HEOPTaHMYECKHUE BEIECTBA,
XUMUYECKHE peakuuu (MO YUCIAy M COCTaBy Y4YacTBYIOIIUMX B peaKIUuu
BEILIECTB, MO TEIIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTENEeHEeW OKHUCIICHUS
XUMHUYECKUX DJIIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIUME M CHEIMPUIECKHE XUMHUYECKHUE
CBOMCTBAa TPOCTBHIX M CJIOXHBIX BEIIECTB, TOJTBEPXKJas OIMHUCAHUE
npuMepaMu MOJIEKYJSPHBIX M HMOHHBIX YPaBHEHHMH COOTBETCTBYIOIIUX
XAMUYECKUX PEaKIIi;

COCTABJISITh YPABHEHUSI AJEKTPOJIUTHYECKON  JHUCCOIMAIMM  KHCIIOT,
LIEJIOYEN U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMU HOHHOTO



oOMeHa, ypaBHEHHS peaklui, TMOATBEPKAAOIUX CYIIECTBOBaHUE
TEHETUYECCKON CBSI3M MEXKIy BEIIECTBAMHU PA3TUUHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
MOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHca 3THUX PeaKuii;
NPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TNPOTEKaHHWS XUMHUYECKUX NPEBPAIIECHUM B pa3IHUHBIX
YCIIOBHUSX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIONI0 XHMHUYECKOTO »JJeMeHTa Mo (OpMyJie COEIUHCHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOIUTH PACUETHI [0 yPABHEHUIO
XAMHAYECKON PEAKIINH;

COOJTIO/IaTh TIPaBHJIA MOJTH30BAHMUS XUMUUECKOH TIOCy 10 1 Tab0paTopHBIM
o0opyIoBaHHEM, a TakXkKe TpaBWwia OOpameHus C BEIIeCTBAMH B
COOTBETCTBUM C UHCTPYKIMAMH IO BBIIOJHEHUIO J1a00OPaTOPHBIX
XUMHYECKUX OTIBITOB IO MOJYYEHUIO i COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yTieKucIoro rasa);

NPOBOJUTH PEAKLUH, TTOATBEPHKAAIONINE KAUECTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABaTh OIBITHBIM IMyTEM XJIOPUA-, OpOMUI-, HOAMI-,
kapOonar-, ¢docdar-, cunmkar-, cyibdaT-, THIPOKCHUA-HOHBL, KaTHOHBI
aMMOHHS M WOHBI W3YYCHHBIX METaJUIOB, MPHUCYTCTBYIOUINE B BOJHBIX
pacTBOpax HEOPTaHMYECKUX BEIECTB;

NPUMEHATH OCHOBHBIC OTICPAIA MBICIUTEILHOM JEATETHHOCTH — aHAIH3 U
CHHTE3, CpaBHEHHE, 0000IeHEe, CUCTEMAaTHU3aINI0, BBIIBICHNE IPUYUHHO -
CIIEZICTBEHHBIX CBSI3€H — JAJIs M3Y4YEHHs CBOMCTB BEUIECTB U XUMUYECKHUX
peaKiuii, ecTECTBEHHO-HAyYHblE METOJbl TO3HaHUs — HaOI0JeHNUE,
U3MEpEHUe, MOJENNPOBAHUE, SKCIEPUMEHT (peasIbHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koum4yecTBO 4acoB
Ne HaumenoBaHue pa3ienoB u DJIeKTPOHHBIE (LU (POBHIE)
KonTtpoJsbHbie IIpakTHuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
Paznean 1. [lepBonayaibHble XUMHYECKHE OHSTHS
XuMusi — BaXKHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmoreka [{IOK
' MIPAKTUYECKOU IEATENBHOCTH https://m.edsoo.ru/7f41837c
YyeJ0BeKa
12 BemrectBa u xuMnueckue 15 1 bubnuoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2. Baxkneiimme npeacTaBuTe I HEOPraHN4eCKHX BellecTB
51 Bosnyx. Kucnopon. [lonstue 6 bubnuoreka [IOK
' 00 okcHuaax https://m.edsoo.ru/7f41837c¢
59 Bognopoa. Ilonstue o 8 1 bubmuoteka LIOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. Pacteopsl. [lonsitue 00 5 1 1 bubnuoreka 1IOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI bubnuoreka [IOK
2.4 . 11 1 1
HEOPTraHWUYECKUX COCTUHEHUHN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. [lepuoanyecknii 3akon u [lepuoanyeckas cucrema xumnueckux 3jemMeHToB /[. U. MenaeneeBa. CtpoeHue aToMoOB.
Xumuyeckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Ilepuonnuecknii 3aKOH U
[Iepnoanueckas cucrema

bubnuoreka [IOK

3.1 7
XUMUYECKUX 3neMeHToB [[. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CtpoeHue atoma
XuMH4YeCcKas CBA3b.
3.2 OKUCIUTEIBHO- 8 Bubmmorexa OK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIBHBIC PEAKITUN
Bbubnuoreka [JOK
)5 1
TOTO 1o pasiery S https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa IOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



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

Kosm4yecTBO 4acoB DJIeKTPOHHbBIE
HaunmeHoBaHue pa3/iesioB U TeM uuppoBbIe
Ne i/m P Kourpoabusie | IlpakTnyeckue (wnpp )
NMporpaMmmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. BemiecTBO U XMMHYECKHE PEAKIIUU
[ToBTOpeHue u yriyOneHue 3HaHUU bubnuoreka [IOK
1.1 5 1
OCHOBHBIX Pa3/eyioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubnunorexa LIOK
1.2 . 4
peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS TUCCOLINALUS. 8 1 1 bubmuoreka [IOK
' XUMHUYECKHUE PEAKIIUK B paCTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znen 2. HemeTa/ibl M UX coeMHEHHS
51 OOmiast xapakTepUCTUKa XUMUYECKHX 4 1 bubmuoteka LIOK
' aneMmeHToB VIIA-Tpynmbl. ["anoreHs https://m.edsoo.ru/7f41a636
OO1mras xapakTeprucTUKa XUMHYECKUX
2.2 anemeHnToB VIA-Tpynmel Cepa u eé 6 bubmorexa [JOK
' TPYHIEL &-6P https://m.edso0.ru/7f41a636
COCIMHCHHSI
OO01mras xapakTeprucTUKa XUMHYECKUX
2.3 3J'ICII\L/IICHTO]1: VA-Ir) nnel. A30T, pocdop u ux 7 1 bubmorexa [JOK
' 26 ’ P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO0mas xapakTepUCTUKa XUMUYECKHIX
2.4 sanemeHnToB IVA-rpynnel. Yraepon u 8 1 2 bubmorexa LOK
' . Py ’ poaL https://m.edsoo.ru/7f41a636
KPEMHHI U UX COSTMHEHUS
Hroro no paszneny 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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Pa3zgen 3. MeTauibl M UX COeAMHEHUHA

. bu6mmoreka [{OK
A1 4
3 Obmme CBOACTEA METAILIOB https://m.edsoo.ru/7f41a636
bubnuoreka LIOK
2 B I 1
3 AKHEHUIIINE METAJUIBL U UX COEIUHEHUS 6 https://m.edsoo.ru/7f41636
Utoro no paznemny 20
Paznen 4. Xumus u okpy:kawuias cpeaa
4.1 BemecTBa 1 MaTepualnl B )KU3HH YeI0BEKa 3 bubnnorexa LOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE BpeMs 3 Erbmaorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68



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




NOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KosimnuyecTBo yacon DJIeKTPOHHbBIE
Ne ara nu@posbIe
Tema ypoxka Kontpoabnbie | IlpakTnueckue A p
n/n Bcero u3ydeHusi | oOpa3oBaTesibHbIE
padoThI padoThbI
pecypchl
1 [Ipenmer xumuu. Poiabs xumuu B 1 bubanoreka LIOK
JKM3HU YeJoBeKa. Tena u BemecTna https://m.edsoo.ru/ff0d210c
IlonsiTne 0 MeTOJAX TTO3HAHUS B bu6mmoreka [JOK
2 1
XUMUH https://m.edsoo.ru/ff0d227e
[Tpaktraeckas padora Ne 1 «IIpaBuna
3 paboThI B TaOOPATOPHH U MPUEMBI 1 bubmunorexa LIOK
oOparieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHHEM
4 Yuctele BemecTBa u cMecu. CriocoObl 1 bu6mmoreka [OK
paszaeneHus cmecei https://m.edsoo.ru/ff0d26ca
[TpakTraeckas padora Ne 2
5 «Paznenenue cmeceit (Ha npumepe 1 bubmmorexa [IOK
A . PHUMED https://m.edsoo.ru/ff0d28c8
OUYMCTKH IIOBAPEHHOU COJIM)»
bubnuoreka [IOK
6 ATOMBI 1 MOIICKYIb! ! https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYECKHE DJIEMCHTHI. 3HAKH 1 bubnuoreka [IOK
(CUMBOJIBI) XUMHUYECKHUX DJIECMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHHE 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.

buo6mmoreka [TOK
10 Xumunueckas popmyna. Banentnocts https://m .edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKHX 2JIEMEHTOB
11 OtHocuTenbHAas aTOMHAs Macca. bubmunorexa LIOK
OtHocHUTENbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 101151 XUMHYECKOTr'0 bubnuoreka [IOK
3JIEMEHTA B COCIUHECHUHN https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTBa. Mok, bubmuoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUS. bu6mmoreka [JOK
XUMUYECKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBUs TPOTEKAHUS bu6mmoreka [{OK
XUMHUYECKUX PEAKLUMN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MaCChl BEIIECTB. bubnuoreka [IOK
XUMUYECKHUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Boruncienus koauyecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorera [JOK
m yp N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIIHI
Knaccudukanus xumuaeckux
18 eaK I/Igl) ((:0;I WHEHUS, PA3I0KCHUS butmmorexa LIOK
peart A P : https://m.edsoo.ru/ff0d3f34
3aMelieHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sunukiIoneauct. O0o0mEeHne n bubmiorexa I[JOK
’ . https://m.edsoo.ru/ff0d40c4
cucTeMaTHu3aIus 3HaHUH
20 KontponsHas padora Nel mo Teme bubmuoteka LIOK

«BGI_HCCTBa U XUMHUYCCKHUE PCAKIIU

https://m.edsoo.ru/ff0d4290
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Boznyx — cmech razos. Coctas

21 Bo3ayxa. Kucinopon — 3iaeMeHT u buGmiorexa [IOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusnyeckue U XUMHUECKHUE CBOMCTBA
22 KHUCJI0poaa (peakiiuu OKUCICHUS bubmorera [JOK
poad ipeail ’ https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 06 okcugax
CriocoObI MONy4YeHHUs KUCIOpoaa B
23 saboparo I/II/IZI II OMI)IHIJ'IeHIz-IOCTI/I bubnmorexa LIOK
paTop p ’ https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoaa
Tennooii 3pdexT xumnudeckon
peaKIuu, MOHATHE O bubnuoreka [IOK
24
TEPMOXUMHUYECKOM YPaBHEHHH, HK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYCCKUX PEaAKITUIX
Tormmmso (He(dTH, YTOJIb U METAH).
25 3ar SIBHCI-EI/Ie(l];OS yxa CIOCOOBI gro bubamorera [IOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEeI0TBPALLCHUS
[Tpaktraeckas padora Ne 3 mo Teme
26 «ITonmyuenne u cobupanue bubnmorexa LHOK
Y p . https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/1a, U3yUYE€HHUE €r0 CBOMCTBY
97 Bonopon — anemeHT 1 nnpocroe bubmuoteka LIOK
BelecTBo. Haxoxnenue B npupoze https://m.edsoo.ru/ff0d4dd0
)8 du3MYEeCKUEe U XUMHUYECKUE CBOMCTBA bu6imoreka [{TOK
Bogopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITousaTHEe 0 KHCIOTaX U COJAX bubnmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4YeHus: BOJOPOIa B bubmunorexa LIOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[pakTrueckas padota Ne 4 o Teme

31 I 6 buo6mmoreka [TOK
(LIOTYHCHHIE 1 CODHPAHHE BOOPOAA, https://m.edsoo.ru/ff0d4f42
M3yUYEHHE €r0 CBOMCTB
MomnsipHblii 00bEM Ta30B. 3aKOH bubmuoreka LIOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrarciaenus o0béMa, KoIuuecTBa

33 bubnuoreka IIOK
BEHICCTRA Tas3a 1o ero HgBeCTHO_}VIy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WJIK 00BEMY
Brranciaenus o056MOB ra3oB IO

34 ABHEHHMIO PEaKIIM1 Ha OCHOBE bubmmorexa LOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIEHHI Ta30B

35 Du3NUEeCKUEe U XUMHUYECKUE CBOMCTBRA bubnuoreka [IOK
BOJbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaunuii. [Tousitue 06 bubnmuoreka [IOK
MHANKATOPax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBopHTEIb.

37 HacreimenHbIe 1 HEHACHITICHHBIE bubnuoreka [IOK
pactBOpbl. MaccoBas A0J1s BELIECTBA https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[MpakTuueckas padota Ne 5 mo Teme
«IIpuroToBneHnue pacTBOPOB C bubmauoreka IJOK

38 .. N N . :
onpeAeEHHON MacCOBOU J10J1EN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEUIECTBA»

39 KonTponsnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342

40 OKcupl: cocTaB, KiiaccupuKaims, bu6mnoreka [JOK

HOMCHKIJIAaTypa

https://m.edsoo.ru/ff0d664e
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[Tonydyenue U XUMUYECKHE CBOKCTBA

buo6mmoreka [TOK

41
KCHCITOTHBIX, OCHOBHDIX H https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCUJIOB
42 OcHoBaHUs: COCTaB, KJIaccupUKAIMS, bub6mnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyyeHue n XuMHU4YECKHE CBOMCTBA bubmuoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
42 Kucnotsl: coctas, kiaccudukanus, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losnyyeHue 1 XuMHYECKUE CBOMCTBA bubnunorexa LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCO(6LII) () q)eHI/m XHMHquKHe bubmorexa [OK
N Y ’ https://m.edsoo.ru/00ad9474
CBOIICTBA
ITpakTuueckas pabota Ne 6. Pemenue
AKCIIEPUMEHTAIBHBIX 33]1a4 10 TEME bubmnoreka [IOK
47
«OCHOBHBIE KJIACCHI HEOPTAHHUIECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUI
I'eneTnueckas cBsI3b MEX]
48 KJIacCaMH HEO FaHI/I‘-IeCKI/Dz’ bubmorexa [OK
. P https://m.edsoo.ru/00ad9a50
COEIMHEHUM
49 O06o01enne u cucTeMaTH3aus bubnuorexa [IOK
3HaHUHU https://m.edsoo.ru/00ad9ch2
Kontponbras padota Ne3 o teme
" bubnuoreka [IOK
50 OCHOBHBIE KJIACCHl HEOPTaHUYECKUX

coenqrHeHuin"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/00ad9e1a

[lepBbie OMBITKH KJTACCH(PUKAITHH

51 XUMHUYECKUX AJeMEHTOB. [loHaTne o bubmorexa [1OK
https://m.edsoo.ru/00ad9ffa
IPyIIaxX CXOJHBIX 3JIEMEHTOB
[Tepuoanueckuil 3aKOH U
52 [lepuonanueckas cucrema bubnuoreka [IOK
XHUMHUYECKHUX djiemeHToB J[. WM. https://m.edsoo.ru/00ada52c
Menneneesa
53 [lepuonpl, TpyHIbI, MOATPYTIIIHI bubmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX bubmmoreka [{OK
snaep. N3oromnsl https://m.edsoo.ru/00ada342
CrpoeHue 3JeKTPOHHBIX 000I04eK
95 aToMOB 35ieMeHTOB [lepronnueckoit bubamorexa LIOK
https://m.edsoo.ru/00adaébc
cuctemsbl /1. 1. Meneneena
XapaKkTepuUCTUKA XUMUYECKOTO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubmuoreka [IOK
[Tepuoanueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproauueckoro 3aKkoHa
57 JUISL pa3BUTHsI HAYKU U NIPAKTUKH. []. bubmuoteka LIOK
N. MenneneeB — y4€HbIi, Earor U https://m.edsoo.ru/00adad6e
rpaxJIaHuH
DNEeKTPOOTPULIATEIBHOCTh ATOMOB bubanoreka LIOK
58
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xuMuueckast CBI3b bubmorexa [OK
https://m.edsoo.ru/00adac34
60 KoBanenTtHas nosnsipHasi XuMuuyeckas bubmuoreka [IOK

CBA3b

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



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61 KoBanentnas HenossipHast 1 bubanoreka LIOK
XUMHWYECKas CBA3b https://m.edsoo.ru/00adaab9

bubnuorexa [IOK
62 Crenens oxucnenus ! https://m.edso]cfru/OOadanS

63 OKuCIUTENIbHO-BOCCTAHOBUTEIIBHBIC 1 bubnuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076

bubnuoreka [IOK
64 OKHCIMTEIH ¥ BOCCTAHOBUTEIN 1 https://m.e dsolcfru 100adb076

T 3 BuGniorera LIOK
B3 https://m.edsoo.ru/00adb486

66 PesepBHblii ypok. O6001IeHNE U 1 bubmuoreka [IOK
cUCTeMAaTH3alUA 3HAHUH https://m.edsoo.ru/00adb33c

67 PeseprubIiii ypok. O0001IeHE 1 1 bubnuoreka [IOK
CHCTEMAaTHu3aIys 3HaHUH https://m.edsoo.ru/00ad9ch2

68 Pezepaublii ypok. O6001meHue u 1 bubmorexa [IOK
cUCTeMaTH3alUA 3HaAaHUH https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Kosm4yecTBO 4acoB DJIeKTPOHHbBIE
Ne Hara nudposbIe
Tema ypoka Kourpoabnbie | IIpakTHuyeckue bp
n/n Bceero U3yuyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 bubanoreka LIOK
XUMHUYECKUX rneMeHToB []. N. https://m.edsoo.ru/00adb59
Menneneera
3aKOHOMEpPHOCTHU B U3MEHEHUU

2 CBOMCTB XMMHUUYECKHUX DJIEMEHTOB 1 bubmorera [JOK

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

3 Knaccudukamus 1 HOMEHKIATypa 1 bubnuoreka [IOK
HEOPTAaHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XuMH4eCKOU CBSI3U U THUIIBI 1 bu6mmoreka [TOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpenue u yrioyonenue 1 1
3HaHUN OCHOBHBIX Pa3JIeJIOB Kypca
8 kiacca»

6 Knaccudukanus xXummieckux 1 bubmauoreka IJOK
peaKkui 110 pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsTHE O CKOPOCTH XUMUYECKOU

bu6mnoreka [JOK
7 peakiuu. [ToHsATHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIUsIX
ITonsiTHE O XUMUYECKOM bub6mmoreka [{OK

8 1

paBHOBecHUH. DaKTOPbI, BIUSIONINE https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOPOCTh XUMUYECKON PEaKIIu1
U OJIOKEHNE XUMHUYECKOTO

paBHOBECHS
9 OKucauTeNBHO- bub6mmoreka [IOK
BOCCTaHOBUTEJILHBIE PEaKI[UU https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHUECKON
10 ncconuanuu. CHIIbHBIE U clIa0ble bubmiorexa LIOK
a HHALH. https://m.edsoo.ru/00adcd68
AIIEKTPOTUTHI
11 Honurble ypaBHEHUA pEAKIIUN Bubmorexa IOK
yp peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUU B CBETE MPE/ICTABICHUI bubmuorexa [IOK
00 2JIEKTPOTUTHICCKOM https://m.edsoo.ru/00add5d8
UCCOLMAIINN
XHUMHUYECKUE CBOMCTBA COJIEH B
13 CBETE IIPEACTABIEHUNA 00 bubmiorexa LIOK
et . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUIECCKON TUCCOIUAIIIN
14 [TousiTHe o ruagpoan3e conei bubmaorexa [OK
P https://m.edsoo.ru/00add9d4
15 O000I1IeHHE ¥ CUCTEMAaTH3aIIUS bu6mmoreka [{OK
3HaHUU https://m.edsoo.ru/00addd12
IIpaktryeckas padora Ne 1.
16 «]EI;)CIHGHI/IC 3Kcnpe UMEHTAIbHBIX Bu6morexa IIOK
p https://m.edsoo.ru/00addbfa
3agaudy»
Kontpomnbnas padora Ne2 o teme
17 «ONEKTpoNIUTHYECKAs bubmuoteka LIOK

AQUACCOIMAINI. XUMAYECKUE
PEaKIMU B paCTBOPAX»

https://m.edsoo.ru/00addec0O



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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https://m.edsoo.ru/00addec0

OOmast xapaKTepuCTHKA TaJIOTEHOB.

buo6mmoreka [TOK

18 XUMHUYECKHUE CBOWCTBA HA TIPUMEPE
pHMED https://m.edsoo.ru/00addfe2
XJIopa
Xnopooaopoa. ComnsiHas KUCIO0TA,
19 XUMHUYECKHE CBOMCTBA, MOJTyUYCHHE bubmorexa [JOK
’ Y ’ https://m.edsoo.ru/00ade104
MpUMEHEHNe
[MpakTuueckas padota Ne 2 o Teme
20 «IToy4ueHre CONSTHON KHCIIOTHI bubmorexa LOK
Y - _ ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBONCTBY
Brruucienus mo ypaBHEHUSIM
21 XUMUYECKUX peaKIui, eclii OJIUH Bubmorexa LIOK
DeaKHiH, g https://m.edsoo.ru/00ade488
U3 PEareHToB J1aH B U30bITKE

99 OOm1ast XapaKTepUCTUKA SIIEMEHTOB bubmunorexa LIOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ANoTponHbIe MOAU(PHUKAIINH CEPHI.

93 Haxoxnenue cepsl 1 €€ bubmorexa [IOK
COCIMHEHU B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKHUE CBONCTBA CEPBI
CepoBo0opo, CTPOCHHUE,

24 q)HI;quCKer U xul;nqecxne bubmorexa [JOK

B https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunppl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nuecKre 1 XuMHUYECKHE Bubmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHNUE
XHUMHUYECKHUE PEAKLIUH, JICKALIUE B
26 OCHOBE TIPOMBIIIUICHHOTO CII0co0a bubmunorexa LIOK

MOJIYUCHU A cepHoﬁ KHCJIOTHI.
Xumudeckoe 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adec8a

OKPYXaroIIEeH Cpebl
COCTMHEHUSIMU CEPBI

Brruncienne MmaccoBor 107U

bu6mmoreka [JOK

27
BBIXOJ@ IPOAYKTA PEAaKLIUU https://m.edsoo.ru/00adec8a
OOm1ast XapaKTepUCTHKA IJIEMEHTOB
VA-rpynmsl. A30T,

28 aCIPOCTPAHEHUE B IPUPOJIE bubmnorexa LIOK
Pactpoctp pHpoe, https://m.edsoo.ru/00adeea6
(1)H3I/I‘I€CKI/IC U XUMHWYCCKUC
CBOICTBa
AMMuak, ero pusnyeckue u

29 XUMHUYCCKHE CBOMCTBA, IMOJTyUCHHE bubmmorexa OK

’ y https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[MpakTuueckas padota Ne 3 o Teme
30 «ITonmyuenne aMmuaka, U3ydcHue bubsmorexa LIOK
M . 1Y https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHast KMCIOTa, e€ hu3nuecKue u bubmorexa [IOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U CONEH
AMMOHUNS B KQUCCTBC MI/IHepaJIBHBIX

32 nooOpennii. XUMHYECKOe bubmmorexa LIOK
M ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIICH CPeJIb
COEIMHEHUSIMH a30Ta
docdop. Oxcupg hocdopa u

33 (bocg)o pHa;{ Kncn(gTa ¢)¢)I/II)3H(‘I\G/3:KI/IC U bubmorera [JOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTyUCHHE
34 HcnonszoBanue hochaTos B bubmunorexa LIOK

Ka4CCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
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yaoOpeHuid. 3arpsi3HeHNE
pupoIHOH cpeabl hocharamu

VYrnepon, pacnpocTpaHEHHE B

bubnuoreka LIOK

35 pUpoje, GU3NIECKHUE U
pupoze, ¢ . https://m.edsoo.ru/00adfd9c
XUMHYECKUE CBOIICTBA
Oxcwupl yriiepoaa, ux GU3nIecKue
U XUMHUYECKHE CBOUCTBA.
36 DKOJIOrHYeCKHE IPOOIIEMBL bubmmorexa LIOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM YIJIEpOaa
(V)
37 VYroiabpHas KUCI0Ta U €€ COIU bubnmorexa LIOK
https://m.edsoo.ru/00ae006¢
[MpakTuueckas padota Ne 4 mo Teme
38 "TlosyyeHue yriekucsiaoro rasa. bubaunoreka LIOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
[lepBoHavanbHbIe MOHATHS 00
39 OPraHUYECKUX BEIECTBAX KaK O bubnmorexa LHOK
p m https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yTiepoa
40 KpeMuunii u ero coequHeHNU bubmiorexa LIOK
P a https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5.
Pemenne skcriepuMeHTanbHBIX bubmmnorexa LIOK
41 .
3a7a4 1o reMe «BaxxHelnme https://m.edsoo.ru/00ae0bf2
HEMETAJIJIbL U UX COEIUHEHUS
KourpoabHasg padora Ne3 mo Teme
P . P bubnuoreka [IOK
42 «Baxxnenmme HeMeTaIBI X UX

COCIUHCHUA»

https://m.edsoo.ru/00ae0el8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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OOmas xapakTepucTuKa
XUMHUYECCKUX DJIEMEHTOB —
MeTaJuIoB. MeTtaiundyeckas CBsi3b U

bu6mmoreka [JOK

43
METaJUIMYeCcKas KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3nvecKue CBOKMCTBA
METAJIJIOB
XHUMHYECKUE CBOMCTBAa METAJIIOB.
44 DIEeKTPOXUMUYECKUH DS Bubmorexa IIOK
p . P https://m.edsoo.ru/00ae1156
HaMpsHKEHUH METaIJIOB
OOmmme crnocoObl MoTyueHUs
MerasuioB. Crnasel. Beranuciaenus
45 10 YPaBHEHUSIM XUMHYECKUX Bubmorexa IIOK
yp . https://m.edso00.ru/00ae1156
peaKIuid, eCJIu OJIUH U3 PEarcHTOB
COJICPXKUT MIPUMECH
46 ITousiTHEe 0 KOPPO3UH METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ae1278
bubnuoreka [IOK
47 €JIOYHBIE METAJLIEI
i https://m.edsoo.ru/00ael14b2
48 Oxcuabl U TUAPOKCUIBI HATPUSA U bubnuoreka [IOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IenoyHO3eMeNbHBIE METAJIIBI — bu6mmoreka [{OK
KaJbLUI 1 Maraum https://m.edsoo.ru/00ael5e8
50 BaxxHelmme coequHeHUs KaJIbIUS Bubmorexa IIOK
https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMAaTHU3ALINS
3HAaHUU
59 JKEcTKOCTh BOABI M CITOCOOKI €€ bu6mmoreka [{OK

YCTpaHCHUA

https://m.edso0.ru/00ae1886
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[pakTrueckas padota Ne 6 o Teme

buo6mmoreka [TOK

53 "YKEcTKOCTh BOABI U METOBI €& https://m.edsoo.ru/00aelae8
ycTpaHeHus"
54 ASTIOMUHII bubnuoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOHCTBA OKCUIA U bubmuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Werneso bu6mmoreka [TOK
https://m.edsoo.ru/00ae1d86
57 Oxcupl, THAPOKCUIBI U COJIU bubmmoreka [OK
xenesa (1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O6o6ufeHHe A CUCTEMATHU3ALUI
3HAHUM
[MpakTrueckas padota Ne 7.
59 Pemenne skcnepuMeHTalIbHbBIX bubmorexa [IOK
3aj71a4 1o teMe «BaxkHeime https://m.edsoo.ru/00ae3de8
METaJLIbI U UX COCAMHCHUS
Brrancienus mo ypaBHeHHUSIM
XUMHUYECKUX PEAKIIUM, €CIIU O1H
U3 PEareHTOoB JIaH B U30BITKE WIH bubmuoteka LIOK
60
COACPKUT MpUMeECH. Berancnenus https://m.edsoo.ru/00ae1750
MacCOBOM JTOJU BBIXOJa MPOAYKTa
peakuuu
61 O6o6ufeHHe A CUCTEMAaTHU3ALUI
3HAHUM
KontponsHas padora Ne4 o Teme
62 «BaxHeH e MeTallIbl U UX

COCIUHCHUA»



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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63 BemectBa u maTepuansi B 1 bubmuoreka [IOK
IIOBCETHEBHOM KU3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE 3arpsi3HEHUE bubnunorexa LIOK

64 . 1
OKpYJKaroILIer cpeabl https://m.edsoo.ru/00ae4270

65 Ponb xumuu B perieHnun 1 bubmuoreka [IOK
AKOJIOTUYECKHUX TPOoOIemM https://m.edsoo.ru/00ae4270
PesepBHbIii ypok. O600meHNE U bubnuorexa [IOK

66 . 1
cUcTeMaTHu3aus 3HaHUU https://m.edsoo.ru/00ae0dOa

67 Pezepaublii ypok. O6001meHue u 1 bubmorexa [IOK
CHUCTEMATHU3aLUs 3HAHUU https://m.edsoo.ru/00adb33c

68 PesepBHblii ypok. O6001IeHNE U 1 bubmuorexa [IOK
cUCTeEMAaTH3alUA 3HAHUH https://m.edsoo.ru/00ad9cb2
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