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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.

[Iporpamma mo xuMuM [a€T OpeACTaBlIeHHE O ILeNsX, 00mell crpareruu
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
MOCJIEIOBATENIbHOCTh ~ M3YYEHUSI XHMHUM C YY4E€TOM  MEKIPEOMETHBIX U
BHYTPUNIPEIMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  Mpolecca, BO3PACTHBIX
ocoOeHHOCTEH  OOyuYarolmuxcs, OMpeAeNsieT BO3MOXKHOCTU MpeaMera s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOU
MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus, a TakkKe TpeOOBaHUU K
pe3yabTaraM 00yYeHHs XMMHUHM Ha YPOBHE IeJIel U3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4e€OHO-ITIO3HABATEIBHOW JCSATEIHLHOCTH OOYYaroImIerocss 1Mo OCBOCHUIO
y4eOHOTr0 COJIep KaHusl.

3HaHWEe XWUMUHU CIY>XUT OCHOBOH st (OPMHpPOBAHHMS MHPOBO33PECHHUS
00yyJaromierocsi, €ro MpeCcTaBiIeHUd O MaTepUATBLHOM €IWHCTBE MHUpPA, BAXKHYIO
podb UrparoT (OpMHUPYEMbIE XUMHUEH MPEICTaBICHUS O B3aUMONPEBPAIICHUIX
SHEPTUM U 00 HSBOJIIOIMH BEUIECTB B NPHUPOJE, O MyTAX PEIICHUs [I00aTbHbBIX
npoOJieM yCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CBHIPhEBOM, IHEPTETUUECKOM,
MUILEBOM M 3KOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 31paBOOXPAHEHHUS.

N3yuenne xumunu:

CocoOCTBYeT  peanu3allid  BO3MOXKHOCTEH 1S CaMOpa3BUTUSL U
dbopMUpOBaHUS KYJIBTYPHI IMYHOCTH, € 001IeH 1 PyHKIIMOHATIHLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEM
00ydammuxcs, HABBIKOB HMX CaMOCTOSITEIbHOW y4eOHOW  JesTeNbHOCTH,
OKCIIEPUMEHTANBHBIX M HCCIEJOBATEIbCKUX YMEHHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM >KU3HU, TaK U B IPOPECCUOHATIBHOMN JIEATENbHOCTH;

3HAKOMUT €O CHEHU(PUKON HAyYHOTO MBIIJIECHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIs/1a HA €AUHCTBO MPUPOJIBI U YETOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoMm B JOPpMHUPOBAHUH E€CTECTBEHHO--HAYYHON TPaMOTHOCTH OOYyUarOIIUXCS,;



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
CHUCTEMHOTr0 mojxoja k e€ uzyudeHuro. CojaepkaHue CKJIaJIbIBA€TCA W3 CHUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATHN O XUMUYECKO 1
peakimu. OO0e 3ITH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl MO MPUHIMUIY
MIOCJIEAOBATEIIBHOTO Pa3BUTHUSl 3HAHUKA HA OCHOBE TEOPETUYECKUX NPEACTaBICHUU
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHUSI KAaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona [{. . MenzaeneeBa kak OCHOBHOTO 3aKOHAa XUMMUH;

— Y4E€HHUS O CTPOCHHU aTOMa U XMMHUYECKOU CBS3H;

— TIpeACTaBieHWH 00 DJJIEKTPOJIUTUYECKOW JIUCCOIMAIMK  BEIIECTB B
pacTBopax.

TeopeTrnyeckne 3HAHMS PACCMATPHUBAIOTCS HA OCHOBE OMIIMPUYECKH
MOJIYUYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCA MOCIEAO0BATEIBLHO OT OJHOTO
YPOBHS K APYTOMY, BBITONHSAA (QYHKIMH OOBSCHEHUS! U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUSA U BO3MOXKHOCTEHN MPAKTUYECKOTO NMPUMEHEHUS U MOJYUYEHUS U3y4aeMBbIX
BEILIECTB.

OcBoeHue TMporpaMMbl IO XHMHH  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEJICTABJICHUS O XMMHUYECKOM COCTABIIAIOLIEH HAyYHOU KapTUHBI MHUpPA B JIOTUKE
€€ CUCTEMHOW NPUPO/IbL, IEHHOCTHOTO OTHOLIECHHS K HAYYHOMY 3HAHHUIO ¥ METOJAM
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
0000111eHni 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-
NO3HABATEIbHOW M Y4eOHO-HCCIICIOBATEIIBCKON JEATEIIbHOCTH, OCBOCHUU TPABHUII
0e30MacHOro o0paIeHus ¢ BEIEeCTBAMH B ITIOBCETHEBHOM KU3HH.

[Tpu u3ydyeHnn XMMHUH HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsI BaKHOE
3HaYCHWE NPUOOpETN TaKue IeNH, KaK:

— (¢opMUpOBaHHWE HWHTEIUICKTyaILHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIHLHOMY TPUHATHIO PEIICHUH,
CIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBUSM KU3HH;

—  HampaBJIEHHOCTh OOYdYEHHS HAa  CHCTEMaTHYeCKOe TMPUOOIIEeHUE
00yyJaronmxcss K CaMOCTOSTCIBHOW TIO3HABATEAbHOW JEATEIBLHOCTH, HAy4YHBIM
METOJaM TO3HaHUs, (DOPMHUPYIOIIMM MOTHBALMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obOecrnieyeHue yCIOBHMA, CIOCOOCTBYIOIIMX MPUOOPETECHUIO 00YYaIOIIUMUCS
OTBITA PAa3HOOOPA3HOW NEATCIBHOCTH, TO3HAHWS W CAMOTIO3HAHWSI, KITFOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTEHITNI), WUMCIOIIUX YHUBEPCAIHLHOE 3HAYCHHUE JIJIs
Pa3IUYHBIX BUIOB JCITCIBHOCTH,

— (dopmupoBanue oOmel (QYHKIMOHATBHOH W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCIC YMCHUH OOBSICHATHP M OIICHUBATH  SIBJICHUS
OKPYKaIOIIero MHUpa, WCIOJb3ys 3HAHWA M OMBIT, MOJYYCHHBIC NPH W3YYCHHUH
XUMUHU, TIPUMEHSATh UX MPU PEIICHUH NPOoOIeM B IOBCEAHEBHOM KU3HU U TPYIOBOM
JESATEIIbHOCTH;

— ¢opmupoBaHne y OOydYaronmmxcs T'YMaHUCTHYECKUX  OTHOIICHUH,
MOHUMAaHUS IIEHHOCTH XUMWYECKUX 3HAaHWUU JUISI BBIPAOOTKH DKOJOTHYECKHU
IIEJICCOO0PAa3HOTO TIOBEJACHUS B OBITY M TPYJOBOW JACATEIBHOCTH B IEIAX
COXPAHEHUSI CBOETO 3J0POBbS U OKPYKAKOIIEH MPUPOTHON CPEBI;

— pa3BUTHUEC MOTHBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M
CaMOBOCITMTAHUIO HAa OCHOBE YCBOCHHS  OOIIECYETOBEYSCKUX  IICHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MPOGWIS W HAMPaBICHHOCTH aTbHEHIIEro
00y4eHuUs.

OO0u1ee yncno yacoB, OTBEAEHHBIX JISI U3YUEHUSI XUMHUH Ha yPOBHE OCHOBHOIO
obmero oOpazoBanusi, cocrapnser 136 dacoB: B 8 kiacce — 68 dacoB (2 uvaca B
Hezento), B 9 kimacce — 68 yacoB (2 yaca B HEACITIO).



COILEP KXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMUYECKHE TIOHSATHSA

[Ipeamer xumuu. Posib XuMUM B )KM3HHM YellOBEKa. XMMUSI B CUCTEME HaAyK.
Tena u BemectBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE
BemiecTB. [loHsiTe 0 MeTOoAaX MO3HAHMUS B XUMHUHM. UMCThIE BEIIECTBA U CMECH.
CriocoObl pa3eneHus: CMecen.

ATOMBI W MOJIEKYJbl. XUMHUYECKHE 3JeMeHThl. CHMBOJIBI XHMHYECKHX
31eMeHTOB. [IpocThie U ClIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuueckas ¢popmyia. BareHTHOCT aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHasT aTroMHast Macca. OTHOCUTENbHAs
MOJIEKyJIIpHas Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU.

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

Ou3nvecKkue U XUMUYECKUE SIBJICHHS. XUMUYECKas peakuus U e€ MPU3HAKU.
3aKOH COXpAaHEHHUsI MacChl BEIECTB. XHMMHYecCKHe ypaBHeHus. Kiaccudukarus
XAMHYECKUX peaKini (COeIMHEHNs, Pa3I0KEHHUs, 3aMEILICHHsI, OOMEHa).

Xumuueckuili IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYyA0H, mpaBWiIaMu paboThl B Ja00OpaTopuu u
npuémMamu obpailieHus ¢ J1abopaTOpHbBIM 000PY0BAaHUEM, U3YUYECHUE U OMHCAHUE
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, B3aUMOJICUCTBHE MeJla C KUCIOTOM) SBJICHUM, HaOII0/IeHuEe U
ONMCAaHUE TPU3HAKOB MNPOTEKAHMS XMMHUYECKUX peakluid (pa3ioKeHue caxapa,
B3aUMOJICICTBUE CEPHOM KHUCIOTHI C XJIOPHUIIOM Oapus, pa3lioKEeHUE THAPOKCHIA
menu (1) mpu HarpeBaHun, B3auMoJIeicTBHE JKene3a ¢ pactBopoM cos menu (1),
U3y4YEHUE CIIOCOOOB paslieJieHus cMecel: C MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BBITIApUBAHKE, AUCTWUISAINSA, XpoMaTorpadus, MPOBEICHUE OYUCTKU TOBApEHHO I
coiu, HaOJMIOAEHWE W  OIMCAaHUWE  PEe3yJIbTaTOB  MPOBEICHMUS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIEH MOJIEKYJ
(1mapocTep>KHEBBIX ).

BaskHeiilmne npeacTaBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3nyxa. Kucinopom — 3j€eMEHT M MPOCTOE
BelecTBO. HaxoxkaeHuwe Kuciopojia B TpUpoJie, (PU3NYECKUEe U XHUMHUYECKUE
cBorictBa (peakmnuu ropeHusi). Oxcunbl. [Ipumenenue xkucinopoga. CrocoOb
MOJIyUYEeHUs KUCIOpoJa B Jaboparopud U MOpoMbIIUIeHHOCTU. Kpyrosoport
Kucaopoaa B mpupojie. O30H — aioTponHas MoAUpUKaLKs KUCIOPOa.



TeroBoit 3PdeKkT XUMHUYECKOW peaKIMHh, TEPMOXUMUYECKHUE YPaBHEHUS,
9K30- M JHAOTEPMHUYECKHE pEaKIMH. TOIUIMBO: yrojib WU METaH. 3arps3HEHUue
BO3/IyXa, YCWJICHHE TTApHUKOBOTO 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.

Monsipubiit 00bEM razoB. Pacu€Tsl M0 XUMUYECKUM YPaBHEHUSIM.

dusznueckue CBOWCTBa BOJABL. Bojga kak pacTtBopuTenb. PacTBOpBHL
HacebllieHHble ¥ HEHACBIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J1s1 BeHecTBa B pacTBope. XUMHUECKUE CBOWCTBA BOAbBL. OCHOBaHUS.
Poisis pacTBOpOB B mpupoie U B KU3HHU 4YelOBeKa. KpyroBopoTt BoAbl B IMPUPOJE.
3arpsi3HeHHe NMPUPOIHbIX BoA. OXpaHa U OUUCTKA IPUPOJIHBIX BOJI.

Knaccudukamms Heopranumveckux coenunenuit. Oxcunpl. Knaccuduxanms
OKCUIIOB:  cojeoOpasyromue (OCHOBHBIE, KHUCJIOTHblE, aM@oTepHble) W
HecosieoOpasyromue. Homenknarypa oxcuaoB. @Dumuyeckue M XUMUYECKHE
CBOMCTBA OKCUAOB. [loTyueHrne OKCHuIoB.

OcHoBanus. Kraccudukanuus OCHOBaHMM: IIENTOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHnknarypa ocHoBaHuil. ®Du3nyeckue U XUMHUYECKHE CBOWCTBA
ocHoBaHui. [lonydyeHne oCHOBaHMUIA.

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

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

['eHeTnueckasi CBSI3b MEXK]y KJIACCAMU HEOPTAHUYECKUX COETUHECHUU.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OMpeJIeJIEHUE COAECPKaHUs KHUCIOPOJa B BO3yXe, MOJIYUEHHUE,
cobupaHue, paclio3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpPOJa, HAOII0JICHUE
B3aUMOJICMCTBUSL BEHIECTB C KHUCIOPOJAOM U YCIOBUS BO3HUKHOBEHUA U
MpeKpalieHus TopeHus (moskapa), 03HaKOMJICHHE ¢ 00pa3liaMi OKCHIOB 1 OTIMCAaHWE
UX CBOICTB, IMOJy4YeHHE, COOUpaHUE, pAaCIIO3HABAaHME M W3YUYEHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumMoiercTeue Bojaopoaa ¢ okcuaom meau (1) (Bo3moxHo
WCIOJIb30BAHUE BUJIEOMATEPHUAIOB), HAOIIOEHHE 00Pa3II0B BEIIECTB KOJIUYECTBOM
1 Monb, wucciaegoBaHUE OCOOCHHOCTEH pacTBOPEHUS BEHIECTB C Pa3IUYHOMN
PacTBOPUMOCTHIO, MPUTOTOBJICHHUE PACTBOPOB C OMPENEIEHHON MAacCOBOM J10JIEi
pacTBOPEHHOTO BEIIECTBAa, B3aUMOJEICTBUE BOJbI C METaJJIaMH (HATpUEM H
KajabliieM) (BO3MOXXHO MCIOJb30BaHWE BUIEOMATEPHANIOB), HCCIEHOBaHHUE
00pa30B HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KIACCOB, HAOIIOCHHE U3MEHEHUSI
OKPACKHU MHAUKATOPOB B PACTBOPAX KUCIOT U LIET0YEH, U3yUECHUE B3aUMOJICUCTBUS



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

Hepuoanyeckuit 3axkoH u Ilepuoamyeckas cucTeMa XMMHUYECKHX
iemeHToB JI. M. MenaeneeBa. CtTpoeHne aToMoOB. XMMHUYECKAsi CBS3b.
OKHMCIMTEIBHO-BOCCTAHOBUTEIbHbIC PEeaAKUMHU

[lepBble MOMBITKK KiIacCUPUKAIMM XUMUYECKUX dJIeMeHTOB. [loHsitue o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE W UIEIOYHO3EMENbHBIE METAILIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIe 00Pa3yOT aM(POTEPHBIE OKCHUJIbI
Y TUJIPOKCHUJIBL

[lepnonnueckuit 3akoH. Ileproanueckas cucteMa XUMUYECKUX dJIEMEHTOB /1.
U. Menneneesa. KoporkonepuoHas u jyiHHONIEpUoaHast popmsl [lepuoanueckoit
cucrembl xumuuyeckux osnemeHTtoB J[. M. MengeneeBa. Ilepuoabl u rpymnmsl.
@U3NYECKUI CMBICT TOPSIJAKOBOIO HOMEpPA, HOMEPOB NMEPUOJA U TPYIIIIBI AIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTomnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0YEeK aroMoB MepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucrembl Jl. M. MenaeneeBa. XapakTepuCTUKa XHUMHUYECKOTO
3JIEMEHTA 110 €ro 1ojoxeHuto B [lepuoanueckont cucreme Jl. M. Menneneesa.

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

3nauenue [lepuonnueckoro 3akoHa u [leproanueckoi CUCTEMBI XUMHUYECKUX
BJIEMEHTOB IS pa3BUTHS Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbldi U
rpak1aHMH.

Xumuueckass cBsizb. KoBanmeHTHass (TOJisipHasT M HEMOJISIpHAsi)  CBSI3b.
DIIEKTPOOTPULATENBHOCTh XUMUYECKHUX AJIEMEHTOB. MIOHHAsI CBSA3b.

Crenenp  okucneHuss.  OKHUCIMTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHMU.
[Ipouecchl OkucaeHUs: U BOCCTaHOBIEHUSI. OKUCIUTENU U BOCCTAHOBUTEIH.

Xumuueckuili IKCnepumenm:

u3ydyeHue oOpa3loB BEHIECTB METAIJIOB M HEMETAJJIOB, B3aUMOJICUCTBUE
TUAPOKCHJA LMHKA C pAacTBOPaMM KHCJIOT W IIENOYEl, MPOBEAECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NMPUMEPHI  OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX  PEAKIIUM
(ropeHue, peakluuu pas3yioKeHHs, COSTUHEHNUS ).

Mesicnpeomemmusie cea3u

Peanuzanusa MexXnpeaIMETHBIX CBSA3€H NpPU H3YYEHUHM XUMHH B 8§ Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCIOIb30BAaHUE KaK OOLIMX €CTECTBEHHO--HAy4YHBIX
MOHATHI, TaK U TOHATUH, SBISIOIIUXCI CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIMKJIA.



OO01Iue ecTeCTBEHHO--HAYyYHbIE TOHSITHUS: HAYYHBINH (akT, TMIIOTE3a, TEOPHs,
3aKOH, aHajau3, CHHTE3, KiIaccuukamus, TEePUOIUIHOCTh, HAOJIIOJICHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®duzuka: Marepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIW, U30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, JJIEKTPUUECKHUI 3apsiji, BEUIECTBO, TEI0, O0O0BEM,
arperaTHoe COCTOSIHME BEIllecTBa, ra3, (U3WYECKUE BEJIIMYUHBI, EIUHUIIBI
U3MEpPEHHUs, KOCMOC, IJIaHeThl, 3BE3/bl, ComHIIE.

buonorus: dotocunres, apixanue, ouocdepa.

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

9 KJIACC

BemecTBO M XMMHUYeCKAas1 peaKIus

[lepnonnueckuit 3akoH. Ilepruonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHrne aromMoOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XAMHWYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KU, KATbLHI U UX COCAUHEHUN
B COOTBETCTBUM C TIOJIO)KEHHWEM »7ieMeHToB B Ilepuonunyeckoir cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJbl XUMHYECKOW CBA3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUMA KPUCTAIIMYECKON PEIIETKU U
BHUJAa XUMHYECKOMN CBS3H.

Knaccudukanys v HOMEHKIATypa HEOPTraHMYECKHX BEIHIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Ppa3JIMYHbIM KJlacCaM HEOPraHUYECKUX
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 OKHCIECHUSI XUMHUYECKUX 3JIEMEHTOB, MO0 OOpAaTHMMOCTH, IO
Y4acTHIO KaTajiu3atopa). DK30- U SHJIOTEPMUUYECKUE PEaKUUU, TEPMOXUMHUYECKUE
ypaBHEHHUS.

[lonsate o ckopoctu Xxumudeckod peakiuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpPATUMBIX XUMHUYECKUX peakuusax. [[oHSITHE O TOMOTEHHBIX U T€TePOTE€HHBIX
peakuusx. Ilonstue o karanuse. IloHATHE 0O XUMUYECKOM paBHOBECUU. DaAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pEaKIUu U TOJI0KEHUE XHUMHUYECKOrO
paBHOBECHS.

OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIE ~ pEaKIMM,  AJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peakuuu. CocraBiieHue YpaBHEHU I
OKUCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEaKUUil C  HKCHOJIb30BaHHEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopust 2JIEKTPOJIUTUYECKONW JUCCOLMALMN. DJIEKTPOJIUTHI U HEANEKTPOJIUTHI.
Karvonbl, aHnoHbl. MexaHu3M AUCCOLMAIMU BEIIECTB C Pa3IUYHBIMU BUJIAMU
xumMu4deckou cBsizu. Crenensb aucconuanvu. CUIbHBIC U CIa0bIe DJIEKTPOJIUTHI.

Peakiuu monHnoro oOMeHa. YciaoBUs MPOTEKAaHUSI PEAKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHUs1 peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM U COJIEH B CBETE MPEJICTABICHUN 00 SJIEKTPOJTUTUUECKON JUCCOIHAIIU .
KauecTBeHHbIE peakiuu Ha UOHBL [IOHSITHE O rMaPOIIN3E CONEH.

Xumuueckuili IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAIMYECKUX PEIIETOK HEOPTaHMYECKUX
BEIIECTB — METAJVIOB M HEMETAIoB (Tpadura U ajimasa), CIOXKHBIX BEIIECTB
(XJI0pUIa HATpHsI ), UCCIIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUECKOUM peakiu OT
BO3JICUCTBHSI  PasliUYHBIX  (PAKTOPOB, HCCICNOBAHHE  DJIEKTPOMPOBOIHOCTH
pPacTBOPOB BEIIECTB, MPOLIECCA TUCCOLMALIMUA KUCIIOT, IIET04Yel U coyeil (BO3MOKHO
UCMOJIb30BaHUE BHJIEO MAaTEpHUaJIOB), MPOBEICHHUE OMBITOB, WLIIOCTPUPYIOIIUX
OpU3HAKA TMPOTEKAHUsA peakiuii HOHHOTO oOMeHa (oOpa3oBaHHMe OcCalKa,
BbIICJICHUE Ta3a, 00pa3oBaHHE BOJbI), OMNBITOB, WUIOCTPUPYIOMIMX MPUMEPbI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUM (FOpEeHHe, peaklud pa3IokKeHUs,
COCJMHEHUsI), PACINO3HABAHUE  HEOPTraHWYECKHX  BEIIECTB C  IMOMOIUIBIO
Kau€CTBEHHBIX PEAKIM Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 33]1a4.

HeMeTauibl 4 MX cOeIHHEHUS

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOWMCTBA MPOCTHIX
BEILIECTB — raJJOreHOB. XMMHUUYECKUE CBOMCTBA Ha pUMeEpe Xaopa (B3auMoICHCTBUE
C MeTajulaMM, HEeMEeTallslaMu, Iienodamu). XjaopoBoaopon. ColisiHas KHCIOTa,
XMMHUYECKUE CBOWCTBA, IMOJy4Y€HUE, MpuMeHeHue. [JlelicTBue xjopa H
XJIOpPOBOAOPO/Ia HA OPTaHU3M YelnoBeKa. BaxkHelue XJI0pUIbl U UX HAXO0XKJICHUE B
IpUpOJIE.

O6mas xapakrepuctuka 3nemMeHToB VIA-rpymnmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTeneHu OkwucieHus. CTtpoeHue U (U3MUECKUE CBOICTBA
MPOCTHIX BEHIECTB — KUCIOPOJA U Cepbl. AJIOTPOIHbIE MOAU(PUKALIMU KUCIOpOIa
U cepbl. XUMHYeCcKue cBoiicTBa cepbl. CepoBOAOPO], CTpOCHUE, (PU3NYECKUE U
XUMHUUYECcKre cBoMcTBA. OKCHIBI CEpPhbl KaK MPEACTABUTENHN KHUCIOTHBIX OKCHIOB.
CepHas kucioTa, Pu3MUecKue U XMMHUECKHEe CBOMCTBA (00IHE KaK MPECTaBUTEN S
KJlacca KHUCIOT W cheruduueckue). XHUMHUECKHE pPEakIuH, JIekKallue B OCHOBE
IPOMBIIIJIEHHOTO Ccroco0a TMOJy4YeHus CEpHOW KUCIOThL [IpumeneHue cepHOU
KUCI0Thl. ConM CEepHOM KHCIOThI, KaueCTBEHHas peaklus Ha CyJb(ar-uoH.
HaxoxneHue ceppl M €€ COCIMHEHUHM B TPHUPOJIE. XHUMHUYECKOE 3arpsi3HEHUE
OKpyKarouiel cpeabl COCIUHEHUSIMU Cepbl (KUCIOTHBIE JIOXKIU, 3arpsi3HEHUE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro Mpe0TBPAICHHUS.



O6mas xapakrepuctuka 3jaeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHBIE CTEICHU OKUCIEHUS. A30T, paclpoCTpaHEHHE B MPHPOJIE,
dbuznueckre U XuMu4deckue cBoricTBa. KpyroBopor azoTa B npupoje. AMMHAK, €ro
dbu3nueckre U XMMUYECKHUE CBOICTBA, MOJiyuyeHue u npuMeHenue. Coi aMMOHHS,
ux (puznmveckue U XUMHUUYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
WOHBI aMMOHUs. A30THas KHCJIOTa, €€ MOJydeHue, (PU3UYECKHe U XUMHYCCKHE
cBOMcTBa (00OIIME Kak TMPENCTaBUTENS Kiacca KHUCIOT U crnenuduueckue).
Hcnonb3oBanue HUTPATOB U COJICH aMMOHHUS B Ka4e€CTBE MUHEPATIbHBIX y100pEHUH.
XUMHUUECKOE 3arps3HEHUE OKPYIKAIOIIEeH CpeIbl COSTUHEHUSIMU a30Ta (KUCTOTHBIS
O, 3arps3HEHHe BO3AyXa, MOYBBI U BOAOEMOB). Docdop, amIOTpOIHBIE
moaudukamu docdopa, puzndyeckue U xumuyeckue cpoiictBa. Okcun gocdopa
(V) u dochopHas kucrnora, GuU3NIECKHE W XUMHUYECKHE CBOWCTBA, TOJydYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KaUeCTBE MHUHEPAIbHBIX yA00PEHHIA.

OOmas xapakrtepuctuka 31eMeHTOB IV A-rpynmbl. OcoOE€HHOCTH CTpOEHUS
aTOMOB, XapaKTEepPHbIC CTETIEHN OKUCIICHUA. YTIIEPO/I, AJLIOTPOIHbIC MOAU(PUKAIIH,
pacnpocTpaHeHue B MPHUPOJE, PU3NIECKHEe M XUMHUYECKHE CBOMCTBA. AICOpOIHS.
Kpyrosopor yramepoma B mpupome. Okcuasl yriaepona, ux (Qusuueckue W
XUMUYECKUE CBOWCTBa, JICWCTBHE HA JKUBBIE OPraHW3MBI, TMOJy4YEHHE U
NpPUMCHEHHUE. DKOJIOTHYECKUE MPOOJIEMBI, CBSI3aHHbIe ¢ 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, MEIHIIMHE, MPOMBIIIIEHHOCTH U CETCKOM XO3SICTBE.

[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 GMONOTUYECKM BaXKHBIX BEIIECTBAX: KUpaX, OelKax, yriieBoJax — v uUxX
poNM B OKWU3HM 4YelOoBeKa. MarepuanbHOE€ E€IWHCTBO  OpPraHWUYECKHX U
HEOPTraHMYECKUX COCINHEHUH.

Kpemunii, ero ¢usmueckue U XHUMHUYECKHE CBOICTBA, TOJIyUY€HUE U
npuMenenue. CoequHeHus: KpeMHusl B mpupojie. OO01ue npeacrapieHus 00 OKCuae
kpemuus (V) u kpemuueBoit kucinore. CUIMKAThI, UX HUCIOJb30BaHUE B OBITY, B
IPOMBIIIJIEHHOCTH. BaxHeillne cTpouTenbHble MaTepUalibl: KepaMuKa, CTEKIIO,
IEMEHT, OeToH, xene300eToH. I[IpoOGaeMbl 06€30MacCHOTO  UCMHOJIB30BAHUS
CTPOUTENHHBIX MAaTEPHUATIOB B MOBCEAHEBHON KHU3HH.

Xumuueckuu 3kcnepumenm:

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



UX TPOTEKAHUs, OIBITHI, OTpaxaronue (Q(U3NYECKUe W XUMHUYECKHE CBOWMCTBA
TAJIOTEHOB M HUX COCAMHEHHN (BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPUAIOB),
03HaKOMJICHHE C 00pa3liaMu XJIOPUI0B (TAIOTEHHUIOB), O3HAKOMJIEHHE C 00pa3liaMu
ceppl U €€ COoeAMHEHHSAMH (BO3MOJXKHO WKCIIOJIb30BAHUE BHUICOMATEPUATIOB),
HaOJIIoieHNe Tpoliecca 00YTIIMBaHUs caxapa MoJj ACHCTBUEM KOHILIEHTPUPOBAHHO M
CEepPHOM KHUCIIOTHI, U3YUYECHUE XUMUYECKUX CBOMCTB pa30aBIICHHON CEpHON KUCIOTHI,
NpOBEAECHUE KauyeCTBEHHON peakiUH Ha CyJib(aT-uOH U HAOIIOJEHUE MPU3HAKa €€
NPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMM CBOWCTBaMH a3oTa, dochopa 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-uoH W UIydEeHHWE TPU3HAKOB HX TMPOTEKAHUs, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbI0 (BO3MOYKHO HCIOJIB30BAHUE
BUJICOMATEPUAIOB), H3YUYEHHE MOJeNeld KPUCTAIIMYECKUX PEmETOK anmMasa,
rpadura, ¢yaaepeHa, 03HAKOMICHHE C MPOIECCOM aJacopOIMH PacTBOPEHHBIX
BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOras3a, IOJIyYEHHE,
coOupaHue, pacro3HaBaHUE W M3YyUYEHHE CBOMCTB YTJIEKHUCIOIO Ta3a, NMPOBEACHHE
KauyeCTBEHHBIX peaklui Ha KapOOHAT W CUJIMKAT-UOHBI U U3YUCHHE MPU3HAKOB HMX
MPOTEKAHMS, O3HAKOMJIEHUE C TPOAYKIMEW CHUIMKATHOW MPOMBIIIJIECHHOCTH,
pELIEHHE SKCIEPUMEHTANBHBIX 3aJad N0 TeMe «BaHeWlne HeMEeTaujabl U X
COCIUHEHUS.

MeTanibl 4 UX COeTUHEHUS

OOuras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUHU
UX TnonoxeHus B llepuomnueckor cucTeMe XHUMHUYECKUX diemeHtoB /[l .
MeHnneneeBa u crpoeHus atomoB. CTpoeHHe MeTauioB. Meranianyeckas CBs3b U
METa/UIMYecKass  KpUCTAJJIM4YecKas  pemérka.  DJIEKTPOXUMHUYECKHH  psl
HanpspkeHU meTtamioB. Ou3nueckre U XMMUYECKHUe CBOWCTBAa mMeTaiuioB. O0miue
crocoObl ToJTydeHuss MeTayuioB. [loHATHE O KOpPpPO3UM METaIOB, OCHOBHBIC
CHOCOOBI 3aTUTHI UX OT Koppo3uu. CiuiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTH.

[Ilenoynble MeTaibl: NOJ0XKEeHUE B [lepuonnueckon cucreme XMMHUYECKUX
sanemeHToB J[. M. MenpaeneeBa, CTpO€HHE HX aTOMOB, HAaXOXKICHHUE B MPHUPOJE.
du3znyeckue M XUMHUYECKUE CBOWCTBA (Ha mpumMmepe Hatpus M Kaius). OKCuabl U
TUAPOKCUABI HaTpuss W Kauus. lIpuMeHeHue IIeNOYHBIX METalIoB U HX
COCIUHECHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MArHAAd W KAJIbLMWA: TOJIOKEHUE B
[Tepnonnueckoi cucreme xumudeckux snemeHtoB 1. 1. MenaeneeBa, CTpoeHHE UX
aTOMOB, HaXOXJIeHHE B npupojae. Pusnueckne M XUMHUYECKHAE CBOMCTBA MAarHus U



Kanblus. Baxxueiiine coeguHeHus: Kanbius (OKCUJl, TUAPOKCU, conun). KECTKOCTH
BO/JIbI U CIIOCOOBI €€ YCTPAHEHHUSI.

AuroMuHMI: n0J10keHUe B [lepruoauyeckoil cucreMe XMMHUYECKUX JIEMEHTOB
J. . MenneneeBa, crpoeHue aroma, HaxoxzaeHue B npupone. dusnueckne u
XUMUYECKHUE CBOWCTBA altOMUHUS. AMQOTEpHbIE CBOWCTBA OKCHAA U THAPOKCHIA
AITIOMHHUSA.

Keneso: monoxenue B [leproanueckoil cucreMe XMMHYECKUX 3J€MEHTOB Jl.
N. MenneneeBa, CTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusmyeckue u
XHMHUYECKHE CBOMCTBA kene3a. OKCHIbI, THAPOKCHIBI U comu xene3a (1) u xxenesa
(1), mx cocTaB, CBOWCTBA U TIOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oOOpasllaMi METAJIOB M CIUIaBOB, WX (PUINIECKUMH
CBOMCTBaMHM, U3YUYEHHE  pE3YyJbTAaTOB  KOPPO3UM  METAIIOB  (BO3MOXKHO
UCMOJIb30BaHUE BUJACOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJa
Kaabliis W HATpus C BOJOM (BO3MOXKHO HCIOJIb30BaHUE BHUICOMATEPHUAIIOB),
UCCIIEIOBAaHUE CBOWCTB KECTKOM BOJIbI, MpOLIECCA TOPEHHUS Kelie3a B KHUCIOPOJe
(BOBMOXKHO  HUCHOJIb30BaHME  BUAEOMATEPHANIOB), IPU3HAKOB  MPOTEKAHUS
KAa4eCTBEHHBIX PEAKIIMN HA MOHBI: MarHus, KaabIlus, ATFOMUHMS, IMHKA, xene3a (11)
u xeneza (lIl), menu (Il), HaOGmrogeHUE W omMcaHWE MPOIECCOB OKPAITUBAHUSI
IUIAMEHU MOHAaMHM HaTpusl, Kajuusg U KalublMs (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUANIOB), UCCAeA0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCUIA aTTFOMUHUS U
TUAPOKCHJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «Baxueimiue
METaJIbl U UX COCAUHEHUS.

XuMHS U OKPYKAINAA cpeaa

BemectBa u Marepualibl B MOBCEJHEBHOM JKM3HM YelloBeKa. be3omacHoe
UCIOJIb30BAHME BEUIECTB M XMMHUYECKHX peakiuii B Obity. IlepBas momoib mpu
XUMHUYECKHUX OKOraxX M OTPaBJICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYyXarlleil cpeabl (mpeaeiabHas A0MyCcTUMas
KOHIIEHTpaius BeuiecTs, nanee — [1/1K). Ponp xumMuu B pemieHun 3K0JI0THYECKUX
npoOJieM.

Xumuueckuii Ixkcnepumenm:

M3yueHHEe O0Opas3loB MaTepUaoB (CTEKIO, CIUIaBbl METANJIOB, MOJUMEPHBIC
MaTepuabl).

Mesrcnpeomemmnule ceéasu

Peanuzanusa MexnpeaMeTHBIX CBSA3€H NpU H3yYEHUHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX
MNOHSTUHN, TaK U MOHATUH, ABIAIONIMXCS CUCTEMHBIMU JJISI OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIMKJIA.



OOuIue ecTecTBEHHO-HAy4YHbIC TOHATHS: HAay4YHBIA (PakT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, KiacCU(pUKalus, TMEPUOJNIYHOCTh, HAOIIOICHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, W3MEPEHUE, MOJIeNb, SBJICHHUE, 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 COCTOSIHME BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIIIMYECKasI
peméTka, CryiaBbl, (PU3UYECKUE BEITUYHMHBI, CIUHUIIBI HU3MEPEHHs, KOCMHUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/1bl, COJIHIIE.

buonorusa: ¢orocunTes, apIxanue, Ouocdepa, IKOCHUCTEMA, MUHEPAIbHbIE
yI00pEeHHSI, MUKPOYJIEMEHTBI, MAaKPOJIEMEHTHI, MUTATEIbHBIC 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€ OOYuUeHHs XUMUU B E€AUHCTBE Y4eOHOU U
BOCIIUTATENILHON JIESITENLHOCTH B COOTBETCTBUM C TPAJULUOHHBIMUA POCCUMCKUMHU
COLUMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMHM, NPUHATHIMHA B
oOllecTBe MpaBWJIaMM M HOPMamHu IMOBEJIEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATU3AIMU O0yYarOIINXCS.

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

1) naTpUMOTHYECKOTO0 BOCHUTAHMS:

LIEHHOCTHOTO OTHOILIECHHSI K OTE€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY
U HAYyYHOMY HACJIEAWI0, NMOHUMAHUS 3HAYECHUS XUMUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 O0O0IeCTBA, CIIOCOOHOCTH BJIAAETh JIOCTOBEPHOM HMHpOpMaIMend o
NEPEAOBBIX JOCTWKECHHUAX M OTKPBITHUAX MHUPOBOW M OTEUYECTBEHHOW XWUMUH,
3aMHTEPECOBAHHOCTH B HaYUYHBIX 3HAHUAX 00 yCTpOMCTBE MHpa U 0OIECTBa;

2) TPaKTAHCKOTO BOCTIMTAHMUSI:

MPEACTABICHUS] O COUMAIbHBIX HOPMaxX M MpaBWIaX MEKIMYHOCTHBIX
OTHOILIEHUN B KOJUJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCNEeN0BAaTEIbCKOM,  TBOPYECKONM H  JApPYyTUX  BUAAX
NEeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HONW COBMECTHOW HESITEIBHOCTH MpHU
BBINIOJIHEHUU y4YEOHBIX, [103HABATENbHBIX 3a/1ay, BBINOJIHEHUM XHUMHYECKHX
AKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aUMOTIOHUMAaHUIO
¥ B3aUMOIIOMOIIY B MPOIIECCE ITON YUeOHOH IeaTeIbHOCTH, TOTOBHOCTH OIIEHUBATH
CBO€ TOBEJICHHE M NOCTYNKH CBOMX TOBApHIIEH C NO3WLHAHA HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHHUSA MOCIEICTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMSI:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XMMHUYECKOW peakiui,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAyKH U COCTaBJISIIONINE
OCHOBY JIJIsl TOHUMAaHUs CYIIHOCTH HAy4YHOW KapTUHBI MHUpA, NMpPEACTaBlIeHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MNPUPOJBIL, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPEIOA, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEIbHBIE MOTHBBI, HAIPABJIEHHBIE HA IOJYYECHHE HOBBIX 3HAHUMU IO
XUMUH, HEOOXOJMMBIC IJIsI OOBSCHEHUS HAOJIOJAeMbIX TPOIIECCOB U SIBICHUM,
MO3HABATEIbHONU, MH(MOPMAIIMOHHOW M YUTATEIIbCKOW KyJIbTYpPbl, B TOM 4YHUCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl € y4eOHBIMU TEKCTaMH, CIPaBOYHOMU



JUTEPATYpOr, MJOCTYNHBIMU TEXHUYECKUMHU CpeICTBaMU HHGOPMAIMOHHBIX
TEXHOJIOTHU;

UHTEpEC K OOYyYEHWI0 M TIO3HAHWIO, JIFOOO3HATEIBLHOCTh, TOTOBHOCTh U
COCOOHOCTh K  camM0o00pa30BaHWIO, TMPOEKTHOW U HCCIEN0BaTEIbCKOMU
NEesSTeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpaBiIEHHOCTH M yPOBHSI OOYy4Y€HHUS B
JlaabHEHUIIIEM;

4) popMHUPOBAHNSA KYJHTYPbI 310POBbI:

OCO3HAaHWE IIEHHOCTU KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 30POBBbIM 00pa3 >KWU3HHU, OCO3HAHWE TOCIEICTBUHA U
HENPUSITHE BPEIHBIX MPUBBIYEK (YHNOTPEOIEHUS alKOroJisi, HAPKOTUKOB, KypEeHHs ),
HEOOXOUMOCTU COOJIIOACHUST TMpaBUia O€30MacHOCTM Mpu  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) Tpya0BOr0 BOCHIMTAHMS:

MHTEpPEC K MPAKTUIECKOMY HM3YUYEHHIO Tpodeccuil u Tpyaa pa3iudHoro poja,
YBaKEHHUE K TPYJy U pe3yJibTaTaM TPYIOBOM IeITEIbHOCTH, B TOM YHCII€ HA OCHOBE
NPUMEHEHUS  NPEIMETHBIX  3HAaHWK 10  XWMHHM, OCO3HAHHBIA  BBHIOOD
WHIUBUIYIBHOW TPAEKTOPHUH TMPOJOJDKEHUS 00pa30oBaHUsI ¢ YIETOM JTUIHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
YCHENTHOU MPO(heCCHOHAIBHON JeATeTbHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb a/IaITUPOBATHCS B MpOo(eccuoHanbHON Cpefe;

6) 3K0JIOrHYecKOT0 BOCIIMTAHUS:

HKOJIOTHUYECKH IIeJIECO00pa3HOe OTHOIICHHE K MPUPOIE KaK UCTOUHUKY KUZHH
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAaHMs, IMOHUMAHHE IIEHHOCTU 3I0POBOTO W
O0e3omacHOro oOpa3a JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MUeCKOMY M TCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJCHUS
npaBwi 0€30MacCHOTO MOBEACHUS TIPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIHAX,
YTPOKAIOIIHX 3TOPOBBIO M YKU3HH JIFOJICH;

CIIOCOOHOCTH TPUMEHSTH 3HAHMS, TOJy4yaeMble MPU U3yYCHUH XUMWH, JJIS
perieHusl 3a7a4, CBA3aHHBIX C OKPYIKAIOIIEH MPUPOTHON CPeoH, ISl MIOBBIIICHUS
YPOBHS  JKOJOTMYECKOW  KyJbTYpbl, OCO3HAHUSA TIJ00AIBHOTO  XapakTepa
HKOJOTUYECKUX MPOOJIeM U MyTell uX pelieHusl MOCPEACTBOM METOJ0B XHUMUH,
AKOJIOTHYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS MM B TO3HABATEILHOM,
KOMMYHHKATUBHOM Y COLIMAIILHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe wmeTtanpenMeTHBIX PE3yJbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUA MUPOBO33pEHHUS OOIIICHAYUYHBIC OHATHSA (3aKOH, TEOPHs, TPUHIIHUII,
rurnoTe3a, ¢akT, CHUCTeMa, TPOIECC, DOKCIEPUMEHT | JPYyroe.), KOTOphIe
UCTOJIb3YIOTCS B €CTECTBEHHO-HAYyYHBIX YUYEOHBIX NpeIMeTax U MO3BOJISIOT Ha
OCHOBE 3HAHMU W3 ITHX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAYYHOW KapTUHE MUpPA, U YHUBEPCAIbHbIC yueOHbIC NeiicTBUs (ITO3HABATEIbHbIE,
KOMMYHUKaTUBHBIC, PETyJSATHUBHBIE), KOTOpblEe obOecrneunBaroT (QopMHUpOBaHUE
TOTOBHOCTU K CaMOCTOSTEIbHOMY TUIAHUPOBAHWIO U OCYIIECTBICHUIO y4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTebHbIE YHUBePCAJbHbIE Y4eOHbIE AeiCTBUS

ba3oBble Joruyeckue AeicTBUS:

YMEHHUSI UCHOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUSI MPH OCBOCHUHU
3HAHUW: PACKPBIBATh CMBICT XMMHUYECKHX TMOHATUNA (BBIICISATH MX XapaKTEPHBIC
NPU3HAKY, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMH TMOHATHSIMU), UCIOJb30BAThH
HNOHATHUS 7151 OOBSCHEHUSI OTAENbHBIX (DAKTOB U SIBIECHUH, BEIOUPATh OCHOBAHUS U
KpUTEpUHN ISl KIAaCCU(PUKALMU XUMHUYECKHX BEIIECTB U XUMUYECKUX DPEaKUUi,
YCTAHABJIMBATL TIPUYHNHHO-CICACTBCHHBIC CBA3U MCKIY o0BeKTaMu N3y4CHUA,
CTPOUTDH JIOTHUYCCKHC PACCYXKICHUA (I/IHI[YKTI/IBHBIQ, ACOAYKTHBHBIC, IIO aHaJ'IOFI/II/I),
JienaTh BBIBOJIBI M 3aKIIOUCHUS,;

YyMEHHUE TPUMEHATh B TIpollecce TMO3HAHUS TOHITUS (IPEIMETHBIE W
MeTaIpeMEeTHbIE), CUMBOJIMUECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XMMUU MOJIETbHbBIE TPE/ICTABICHUS —
XUMUYECKUNA 3HAaK (CHUMBOJI DJJIEMEHTa), XHMHU4YecKkas (opMysia U ypaBHEHHUE
XUMUYECKOU PEaKIMKU — MPHU PElIeHUH YueOHO-TI03HABATEIbHBIX 3a7a4, ¢ YUETOM
TUX MOJENBHBIX NPEICTAaBICHUN BBISBISTh U XapaKTEPHU30BaTh CYUIECTBEHHbBIE
NPU3HAKA M3Y4YaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIni,
BBIABJIIATDH O6IJ_II/IC 3dKOHOMCPHOCTH, IMPUYIUHHO-CICACTBCHHBIC CBA3HU nu
NPOTUBOPEUHS B U3YUAEMbIX MTPOLECCAX U SIBICHUSX.

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 CYKICHMIA;

npuoOpeTeHrue OombITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU W TPOBEIACHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, yMEHue HaOiogaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ysbTaT, GopMylInpoBaTh 000OLIECHUS U
BBIBOJIBI 110 pe3yabTaTaM MPOBEAEHHOTO OTBITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MpoJeIaHHOW padoTe.

Pabora ¢ unpopmanmeit:

YyMEHHE BBIOMpaTh, aHAJIU3UPOBATH W HHTEPIPETHPOBATH HHOOPMAIIUIO
pPa3IMYHBIX BUIOB U (POPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAsl JIUTepaTypa XHUMHYECKOTO COJEp KaHUs, CIpPaBOYHbIE
nocoOusi, pecypchl MHTepHeTa), KpPUTHUECKH OULEHUBATh MPOTUBOPEUUBYIO U
HEJI0CTOBEPHYIO MH(OPMAILIHIO;



YMEHHE MPUMEHSATH Pa3JIMUHbIE METOJBl U 3alpPOChl MPHU MOUCKE U OTOOpE
uHbOpPMAIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX I BBITOJTHEHUS
y4eOHBIX U TMO3HABATEIbHBIX 33/1a4 ONPEAEIEHHOTO TUIA, MPUOOpPETEHHE OTbITa B
0o0JlacTU  HCMOJb30BaHUS  MH(GOPMALMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTH,
OBJIaJICHUE KyJIbTYpPOU aKTUBHOTO HCIOJIb30BaHMSI Pa3TUYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITEILHO BHIOMpPATh ONTUMATBHYIO (OpPMY MpeAcTaBiIeHUs MHPOpPMALUUA U
WUIIOCTPUPOBATh pELIAEMbIe 3aJa4d HECIO0XHBIMU CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpauKu ¥ UX KOMOUHAIUSIMU;

yMEHHE UCHOJb30BaTh U aHAIW3UpPOBaTh B IMpolecce y4eOHOH U
UCCIIeI0BATEeNIbCKON ESITEIbHOCTH MHGOPMALIMIO O BIUSHUU HPOMBIIIIEHHOCTH,
CEIBbCKOTO XO35WCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYKAIOLIEW NPUPOITHOMU
CpEBblL.

KoMMyHHMKATHUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE /1eiicTBUSA:

YMEHHUS 33/1aBaTh BOMPOCHI (B XOJ€ JUanora u (i) AUCKYCCUH) TIO CYILECTBY
o0CyxJ1aeMoil TeMbl, (QOpPMYyJIUPOBaTH CBOU TMPEIIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS MPEJI0KEHHOM 3a71a4u;

YMEHUS  TPENCTaBIsATh  IOJYYEHHbIE  Pe3yJbTaTbl  IO3HABATENbHOM
NESATeTbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JenaTh Npe3eHTAIHI0
pE3yJIbTATOB BBIIOJHEHUS] XUMHUYECKOTO 3KClepuMeHTa (1abopaTOpHOTO OIbITA,
1abopaTopHOi paboThI O UCCIEAOBAHUIO CBOMCTB BEIECTB, YUYEOHOTO MPOECKTA);

yMEHUS Y4eOHOro COTPYJIHHYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NO3HABAaTENIbHOM M HMCCIENOBATEIbCKOW  NIEATEIBHOCTH  TPU  PELICHUU
BO3ZHUKAIOIMX TPOOJEM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3uiuit (00CyX aeHusi, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMbD», KOOPIUHAIIHS
COBMECTHBIX JICHCTBMI, OIpeAesieHue KpPUTEpPHEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOW PabOThI U APYTHE).

PeryisiTuBHbIEe YHUBepcaJbHble yueOHbIe qelCTBUS:

YMEHHE CaMOCTOSITENIbHO ONPENENsATh LeNUu JeATEIbHOCTH, IUIAHUPOBATbD,
OCYIIECTBIISIT, KOHTPOJHUPOBATh U NMPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NesTeIbHOCTh, BBIOMpaTh Haubosee 3(pPeKTuBHbIE COCOOBI pElIeHUs] YUeOHbIX U
MO3HABATEIbHBIX 33Ja4, CaMOCTOSATENbHO COCTaBIATh WM KOPPEKTHUPOBATH
IPEJIOKEHHBIM  AITOPUTM  JCUCTBUM IIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyUYEHHsI HOBBIX 3HAHUN 00 HM3ydaeMbIX OOBEKTaxX — BEIIECTBAX U PEaKIMX,
OIICHMBATh COOTBETCTBUE IMOJYUYEHHOTO pe3yjbTara 3asiBICHHOW I1E€JId, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MIpe/jlaraéMble B YCIOBUM 3a/1aHUM.

MNPEJMETHBIE PE3YJIbTATBI

B cocraBe nmnpeaMeTHbIX pe3yJbTATOB IO OCBOCHHIO O0S3aTEIbHOTO
COJIep>KaHusl, YCTAHOBIIEHHOTO JaHHOU (enepanbHON paboueil mnporpamMmon,
BBIJIECJISIIOT: OCBOCHHBIE OOYYAIOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI



NEUCTBUH, crenuduyecKkue sl TpeaIMeTHOW oOnactu  «XuMUs», BHIBI
NEATeIbHOCTA 10  MOJYYEHHIO HOBOTO  3HAaHMWS, €ro HHTEpIpeTaluu,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CHUTYAIlHsIX.

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

JOJIKHBI OTPaKaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSA YMEHHIA:

e PACKpBIBATh CMBIC] OCHOBHBIX XHMHWYECKHUX TMOHATHH: aTOM, MOJIEKyJa,
XAMUYECKUN 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOMXKHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJTHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHasi U
MOJIEKYJISIpHAasi Macca, KOJHMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast 011 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJSIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKUCJICHUS, XMUMHUYECKasi PpeakIus, KiIacCuPUKaIuMsa peakiuil: peakiuu
COCAMHEHUS, PEAKIUU PAa3JOXKECHUs, PEAKIUU 3aMEIICHUs, PeaKIuu
oOMeHa, 2K30- U PHJIOTEPMUYECKHUE PEaKInH, TEeII0BOM A (eKT peakuuu,
SIAPO aToMa, dJICKTPOHHBIA CJIOM aToMa, aTOMHas OpOHTallb, paiyC aToMa,
XAMUYECKasi CBSA3b, MOJSIPHAS W HEMOJSAPHAs KOBAJIEHTHAS CBSI3b, HOHHASA
CBSI3b, HOH, KaTUOH, AaHWOH, PAaCTBOpP, MaccoBas JOJs BeElIECTBa
(TpolIeHTHAsT KOHIIEHTpAIHsI) B PacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHWYECKUX TOHSATUA U
MIPUMEHSTH TU MOHATHS MPU ONMCAHUK BEILIECTB U MX MPEBPAICHUM;

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

e ONpPEACNsATh BAJIECHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIUHEHUAX,
CTENEHb  OKUCJEHUS  DJEMEHTOB B  OWHAPHBIX  COEIUHEHUSX,
MPUHAJJIEAKHOCTh BEUIECTB K OMPEAEIEHHOMY KJIAcCy COEIMHEHHA IO
dbopmynam, BHUJ XUMHYECKOW CBA3U (KOB&JICHTHasT U HOHHAs) B
HEOPTraHUYECKUX COCTHUHECHUSX;

e packpeBarb cMmbica Ilepuonnueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHME TEPUOJIMYECKON 3aBUCHUMOCTH CBOMCTB
XMMHMUYECKUX JJIEMEHTOB OT MX NoJokeHus B llepuomnueckoil cucreme,
3aKOHOB COXPAHEHUsI MACChl BEILECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHa ABOTaJIpoO;

e ONHUCHIBATL M XapakTepuzoBaTh TabnuuHyro ¢opmy Ilepuoamdeckoit
CUCTEMBl XMMHUYECKHX DJIEMEHTOB: pa3nyarTh T[OHATUS «TJIaBHAd
noarpynna (A-rpymnma)» u «nobounas noarpymnmna (b-rpynma)», maneie u
OOJIBIIINE TEPUOJIbl, COOTHOCHUTH OO0O3HAUYCHHS, KOTOpPHIE HMMEIOTCS B
tabnune «llepuoamdeckas cuctema xumudeckux a3nmementos /JI. .
MeHaeneeBa» € YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHS aTOMOB



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

KJ1accu(UIMPOBaTh XUMUYECKUE DJIEMEHThI, HEOPTaHMUYECKHE BEIECTBa,
XUMUYECKHUE peakuuu (MO YUCIAy M COCTaBy Y4YacTBYIONIMX B pEaKIUuu
BEIIIECTB, MO TEII0BOMY 3D (DeKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB
pPa3IMYHBIX KJIACCOB, MOJTBEPIKasi OMMCAHUE MPUMEPAMU MOJIEKYJISIPHbBIX
ypaBHEHUI COOTBETCTBYIONIUX XUMHUUYECKUX PEAKITHIA,

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOTO
COCTaBa, BO3MOKHOCTM MPOTEKAaHUS XUMUYECKUX MpPEBpalleHU B
Pa3IUYHBIX YCIOBUSIX;

BBIYHCIISITE OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYFO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (opMyJie COCIUHCHHS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, MPOBOAUTH PACUETHI IO yPaBHEHUTO
XHUMHUYECKOU PEAKIINH;

MIPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIbHON AESTEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IleHne, CUCTEeMaTU3aluio, Kiaccuukaiuio,
BBISIBIICHUE MPUYMHHO--CJICICTBEHHBIX CBSI3€H — ISl M3yYECHHS] CBOMCTB
BEIIECTB W XUMHUYECKUX PEAKIMA, ECTECTBEHHO-HAYYHBIC METOIbI
MO3HAaHUS — HAOJIOAEHUE, W3MEpPEHHE, MOJICIUPOBAHHUE, SKCIEPUMEHT
(peasbHBINA 1 MBICTICHHBIN);

CJIEIOBATh MPaBHWJIaM IOJTb30BAHUSI XUMHUECKOU TTOCY I0M U 1a00paTOPHBIM
000pyJ0BaHHEM, a TakXKe IpaBWiaM OOpallleHus C BEIIeCTBaMU B
COOTBETCTBUM C HHCTPYKUUSIMH TIO BBINOJHEHUIO J1aDOPaTOPHBIX
XUMUYECKUX OTBITOB I10 MOJYUYEHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopona U KHCIOpOAa), MPUTOTOBJIECHUIO PACTBOPOB C OMNpPEAEIEHHO N
MacCOBOM J0JI€ll pacTBOPEHHOrO BEIECTBA, IUIAHUPOBATH W TMPOBOJIUTH
XUMUYECKHUE SKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCTIOT C TIOMOIIIbI0 MHANKATOPOB (JIakMyc, ¢heHonpTarent, METUIOPaHK
U Apyrue).

K koHiy o0ydeHus B 9 kjiacce npeMeTHbIE Pe3yIbTaThl HA 0A30BOM yPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUIA:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMHWYECKUX TMOHATHN: XHUMHWYECKUU
AJEMEHT, aTOM, MOJIEKYyJa, HMOH, KAaTHOH, aHUOH, NPOCTOE BEIIECTBO,
CIIO’)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JEKTPOOTPHULATENBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi PEaKlys, XUMUYECKasi CBs3b, TEIIOBOU 3P (deKT
peakluy,  MOJIb, MOJSIpHbII  00BEM,  pacTBOp,  DIIEKTPOJIMTHI,
HEAJIEKTPOJIUTBL, JJIEKTPOJIUTUYECKAS] JIHCCOLMALMS, PEAKIMH HOHHOTO
oOMeHa, Karanu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTumbie H



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

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

OTIPENIENATh BaJIEHTHOCTh U CTENEHb OKUCJIEHHSI XMMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PaA3IMYHOTO COCTaBa, MPUHAIECKHOCTh BEIECTB K
omnpenenéHHOMY KJIacCy COEIMHEHWH 1o ¢dopMyaM, BHUI XUMHUYECKOU
CBA3U (KOB&JICHTHAs, WOHHAs, METANIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsi]l MOHA MO0 XUMHUYECKOU dopMmyIe, XapakTep cCpeibl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COEIUHEHUH, TUI KPUCTANIMYECKOU
PEHIETKN KOHKPETHOTO BEIlIECTBA;

packpeiBate cmbicn Ilepuonnueckoro 3akonHa J[. W. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAaHUE: OIUChIBAaTh U XapaKTepU30BaTh
tabnuunyo (opmy Ilepuoguueckoil cucTeMbl XUMHUYECKUX 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
XapaKTEePUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (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 MOATPYII ¢ Y4ETOM CTPOCHHUSI UX aTOMOB;

KJ1accu(UIMPOBaTh XUMUYECKUE SJIEMEHTHI, HEOPTAaHUYECKHUE BEIECTBA,
XUMUYECKHE peakuuu (MO YUCIAy M COCTaBy Y4YacTBYIOUIUX B pEaKIUU
BEILIECTB, MO TEIIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTENEeHEeW OKHUCIICHUS
XUMHUYECKUX DJIIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEHUPUUECKUE XHUMHUYECKUE
CBOMCTBA TPOCTBHIX M CIOXHBIX BEUIECTB, TMOJTBEPKIasi OIMUCAHUE
npuMepaMu MOJIEKYJSPHBIX M HMOHHBIX YPaBHEHHMH COOTBETCTBYIOIIUX
XAMUWYECKUX PEaKIIi;

COCTABJISITh YPABHEHUSI AJEKTPOJIUTHYECKON  JHUCCOIMAIMM  KHCIIOT,
LIEJIOYEN U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUSA PEAKUMA MOHHOI'O



oOMeHa, ypaBHEHUs pEaKIui, MOATBEPKAAIONINX CYIIECTBOBAaHUE
TEHETUYECCKON CBSI3M MEXK/y BEIIECTBAMH PA3TUYHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
MOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHca 3THUX PeaKuii;
NPOTHO3MPOBATh CBOWCTBA BEIIECTB 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, IPOBOIUTH PACUETHI [0 yPABHEHUIO
XAMHAYECKON PEAKIINH;

COOJTIO/IaTh TIPaBHJIA MOJTH30BAHMUS XUMUUECKOH TIOCy 10 1 Tab0paTopHBIM
obopymoBaHHEM, a TakXkKe TpaBWwia OOpamieHus C BEIIeCTBAMH B
COOTBETCTBUM C UHCTPYKIMAMH IO BBIIOJHEHUIO J1a00OPaTOPHBIX
XUMHYECKUX OTIBITOB IO MOJYYECHUIO M 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
aMMOHHUS U HOHBI H3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTaHMYECKUX BEIECTB;

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



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Koumn4yecTBo yacos
Ne HaumenoBaHue pa3aesioB u DJIeKTpOHHBIe (LU (POBHIE)
KonTtpoJsbHbie IIpakTHuyeckue
n/n TeM POrpaMMBbl Bcero o0pa3oBaTe/IbHBIE pecypchl
padoThbI padoThbI
Paznea 1. [lepBoHayabHble XUMHYECKHE IOHATHS
XuMusi — BaXKHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmorexa [IOK
' MIPAKTUYECKOU IEATETBHOCTH https://m.edsoo.ru/7f41837¢c
YyeJioBeKa
12 BemrecTBa n xuMnueckune 15 1 bubnuorexa [JOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nes 2. Baxneiimme npeacTAaBUTE/IM HCOPTaHMYECKNX BelIeCTB
51 Boznyx. Kucnopon. [onsitue 6 bubanoreka LIOK
' 00 okcHaax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsarue o xucnorax 8 1 bubmuoteka LIOK
' M COJISIX https://m.edso0.ru/7f41837¢
53 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6nuroreka [IOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCCHI bu6moreka [IOK
2.4 . 11 1 1
HEOPTaHWYECKUX COCIMHEHU N https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pa3nea 3. [lepuoguvecknii 3akoH u Ilepuoanyeckasi cucreMa xumnieckux 3jaeMeHToB /[. M. Mengeneesa. CTpoeHue aToMOB.
Xumuyeckas cB3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIM U



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

[lepuonnuecknii 3aKOH U
[Iepnonnueckas cucrema

bu6mmoreka [IOK
3.1 XUMUYECKUX eMeHTOoB J[. W. 7 https://m..edsoo.ru/7f41837¢
Mennene-eBa. CTpoenue
aroMa
XuMuyecKkas CBsI3b.
3.9 0 8 bubanoreka [JOK
' KHCIMTEITBHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIHLHBIC PEAKIIHH
bubauoreka [JOK
Hroro no paspeny 15 https://m.edsoo.ru/7f41837¢c
p 3 bu6mmroreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KIIACC

Kosm4yecTBo 4acos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iesioB  TeM undpossbie
Ne n/m P Konrtpoasnsie | Ipakrnyeckue (wnpp )
NMporpaMmmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. BemiecTBO U XUMHYECKH € PpeaKIIMHU
[ToBrOpeHue u yriryOieHue 3HAaHU I bubnuotexa [IOK
1.1 5 1
OCHOBHBIX Pa3/eyioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bubmunorexa LIOK
' peakIuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTUYECKAS TUCCOLNALUS. 8 1 1 bubmuoteka [JOK
' XUMHYECKHUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znea 2. HemeTai1ibl M X cOeIMHEHHUS
51 OOm1ast xapakTepUCTUKa XUMUYECKUX 4 1 bubmoreka [IOK
' aneMeHToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OOmras xapakTepucTUKa XUMUYECKHUX
2.2 anemeHTOB VIA-rpynmel Cepa u eé€ 6 bubmorexa [IOK
' TPYHTRL 2P https://m.eds00.ru/7f41a636
COCIMHCHUSI
OO1ras xapakTepucTUKa XUMUYECKHUX
2.3 BHGIII\-I/ICHTO]I;) VA-p nnsl. A30T, pocdop u ux 7 1 bubmorexa LIOK
' TPy ’ P https://m.edsoo.ru/7f41a636
COCTMHCHUSI
OO0mas xapakTepUCTHKA XUMUYIECKHIX
2.4 anemeHTOB IVA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHHUI U UX COSMHEHUS
Utoro no pazneny 25



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

Pa3zgen 3. MeTauibl M UX COeTUHEHU A

. bu6moreka [IOK
1 4
3 Obmme CBOHCTBA METaIIOB https://m.edsoo.ru/7f41a636
bubnuorexa IOK
.2 B I 1
3 QKHEHINE METAJIBI U UX COEIUHEHUS 6 https://m.edsoo.ru/7f413636
Hroro no pazmeny 20
Pasnen 4. Xumus 1 oKpykamomas cpeaa
4.1 BemecTBa 1 MaTepualnl B >)KU3HU YEJIOBEKA 3 bubnnorexa LIOK
' B p https://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
PesepBHOE Bpemst 3 bubnmorexa [IOK
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 KUIACC
KosmuyecTBo yacoB DJIeKTPOHHbBIE
Ne ara nudposbie
Tema ypoxka Kontpoabnbie | IlpakTnueckue A p
n/n Bcero u3ydeHusi | oOpa3oBaTesibHbIE
padoThI padoThbI
pecypchl
1 [Ipenmer xumun. Postb xumunu B 1 bubanoreka LIOK
JKM3HU YelloBeKa. Tena u BemecTna https://m.edsoo.ru/ff0d210c
9 [TonsiTne 0 MeTOAX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «IIpaBuna
3 paboThI B TaOOPATOPHUU U IPUEMBI 1 bubmuorexa [IOK
oOpartieHus ¢ 1a60paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CiocoObl 1 bu6moreka IJOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktraeckas padota Ne 2
5 «Paznenenue cMmeceit (Ha mpuMepe 1 bubmorexa IOK
AT N PHMEp https://m.edsoo.ru/ff0d28c8
OYUCTKH IOBAPEHHOU COJIN)»
bu6manoreka IIOK
6 ATOMBI H MOTIEKY TbI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE SJIEMEHTBL. 3HAKU 1 bu6muoreka [{OK
(CMMBOJIBI) XUMHUUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U C0XKHBIE BEIIECTBA 1 bubmorexa [IOK
p H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 Bubmorexa [TOK
yiuipHoey https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BEIICCTB.

bu6moreka IJOK

10 Xumudeckas popmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKHUX dJIEMEHTOB
11 OtHocHTEeIbHAs aTOMHAs Macca. bu6mmoreka [IOK
OtHocHTEIBHAS MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 101151 XUMHYECKOTr'0 bubnuorexa [JOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Mob. bubmmoreka [IOK
Monspaas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHUE SIBJICHUS. bu6mmoreka [IOK
XuUMUUECKas peakiust https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haku u yCJIOBUS MPOTEKAHUS bubmaunorexa LIOK
XUMHUYECKUX PEAKIU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MACChI BEIIECTB. bubmuoreka [JOK
XUMHUYECKHUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrraucieHus KomuecTBa, MacChl
17 BEIICCTBA 110 YPABHCHUSIM bubmorexa LIOK
m yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKITHI
Knaccudukanms xumuaeckux
18 ca (ub (co: . A3TOsKe bubmuoteka [JOK
PEAKIITH (COCMHMHCHHA, PASTIONCHIA, https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuknoneaucT. O6o0meHne u bubmorera [IOK
ARET: ) https:/m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3SHAaHU I
20 Kontponsnas padora Nel mo teme bubmuoreka LIOK

«BelecTBa 1 XUMHYECKHE pE€akuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Boznyx — cmech razos. Coctas

21 Bo3ayxa. Kucinopon — 3j1eMeHT u bubsmorexa LIOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npocToe BeniecTBo. O30H
dusnyeckue 1 XUMHUYECKHUE CBOMCTBA
22 KHCJIOpOAa (peaKIIMU OKUCICHUS bubamorexa IOK
posa {peaxh ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcnmax
CriocoObl MOTy4YeHH s KUCI0POa B
23 naboparopuu z Il OMI)IIHJIGHIiIOCTI/I bubmiorexa [IOK
paTop p ’ https://m.edsoo.ru/ff0d497a
[Tpumenenue kucaopoaa
TennoBoit 3¢ppexT xumMuueckoi
peaKIu, TOHSITHE O bu6muoreka [IOK
24
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 DHJOTEPMUYCCKUX PEAKITHSIX
Tormmmso (HeE(dTH, YTOIbL U METAH).
25 3ar ﬂaﬂeéne(zo:«; yxa CIOCOOBI 21“0 bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeI0TBPALLCHUS
[IpakTuyeckas padora Ne 3 o reme
26 «ITonydyenne 1 cobupanme bubmmorexa [IOK
Y P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJa, H3y4YEeHUE €TO CBOHUCTBY
97 Bonopon — snemeHT 1 nnpocroe bubmuoreka [IOK
BelecTBO. HaxoxkaeHnue B mpupoje https://m.edsoo.ru/ff0d4dd0
)8 du3MYECKUE U XMMUYECKHE CBOMCTRA buo6mmoreka [JOK
BojopoJa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITo € 0 KHCJIOTax U CO
HATHE O KHCTOTAX 1 COTIX https://m.edsoo.ru/ff0d50d2
30 CriocoOblI MOTy4YeHus BOJAOPOA B bubmaunorexa LIOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[IpakTuyeckas pabora Ne 4 o reme

31 11 OupanHue BoJopoaa bubimorexa IOK
«loayaerme 1 cov p HOpoE, https://m.edsoo.ru/ffod4f42
M3YyUYEHHE €r0 CBOMCTB»

MomnsipHblii 00bEM Ta30B. 3aKOH bubmuoreka LIOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Breraucnenus 00béMa, KOJIMYeCTBA

33 CTHOM bubnuorexa [JOK
BEHICCTRA Ta3a To Cro M3Be . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HJIA O0BEMY
Brraucienus 00bEMOB ra30B 110

34 aBHCHHIO pPEeaKI[UM Ha OCHOBE bubmorexa TIOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHEIX OTHOIICHUH Ta30B

35 DU3NYECKUE 1 XUMUYECKHE CBOMCTBA bu6muroreka [JOK
BOJbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [TonsiTue 00 bu6mmoreka [IOK
WHAUKATOPax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBopHTEIb.

37 HacriiiesHbIe 1 HEHACHIIIIEHHBIE bubnuoreka [JOK
pacTtBOpbl. MaccoBas A0JI BEIECTBA https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o Teme
«IIpuroroBneHnue pacTBOpOB ¢ bubmuoteka [JOK

38 R . N . :
onpeacnEéHHON MacCOBOM J10J1EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»

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

40 OKkcupl: cocTas, KiaccupuKanms, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tonydyenune 1 XMuMHYECKUE CBOMCTBA

bu6moreka IJOK

41 CJI0 OCHO
KHCTOTHDIX, OCHOBHBIX 1 https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHUsI: COCTaB, Kiaccupukanus, bu6mnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyyeHnne n XUMUYECKHE CBOMCTBA bubmuoreka [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
42 Kucnotsl: coctas, Kimaccupukanms, bubmunorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 Ilosnyyenue 1 XUMUYECKHE CBOWCTBA bubmunorexa LIOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,
46 cnoco(61311) () q)eHI/m nganfKHe bubmorexa [IOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOIICTBa
ITpakTuueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAIBHBIX 33]1a4 10 TEME bubmnorexa [IOK
47
«OCHOBHBIE KJIaCChl HEOPTrAaHMYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
I'eneTnueckas cBSI3b MEXKT
48 KJIaCCaMU HEO FaHI/IIIeCKI/I)Z] bubmorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHUM
49 O06o01enne u cucTeMaTH3aus bubnuoteka [IOK
3HaHUU https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 o teme
" bubnuoteka [IOK
50 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX

coequHeHuin"

https://m.edsoo.ru/00ad9ela
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[lepBbIe MOMBITKHN KJIACCU(PUKALINN

51 XUMHUYECKUX 31eMeHTOB. [IoHsTHE O bubmorexa IOK
https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX JIEMEHTOB
[Teproanueckunii 3aK0H U
52 [lepnoanueckas cucrema bubnuorexa [JOK
XUMHU4YecKuX 3yiemenToB . 1. https://m.edsoo.ru/00ada52c
Menneneesa
53 [lepuonpl, TpyHIbI, MOATPYTIIIHI bubmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bu6moreka [IOK
snep. N3oromnsl https://m.edsoo.ru/00ada342
CrpoeHue 371eKTPOHHBIX 000JI04eK
95 aTopMOB BHGMGHTI())B [Tepuoanueckoit bubmxoreka LIOK
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneena
XapakTepuCcTHKa XHMUYECKOTO
56 3JIEMEHTA 10 €rO MOJO0KEHUIO B bubmnorexa [IOK
[Tepuonnueckoini cucreme /1. N. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue llepuoanueckoro 3akoHa
57 JUISL pa3BUTHs HAYKU U IPAKTUKU. []. bubmuoreka [IOK
N. MenneneeB — y4€Hbli, IeJaror U https://m.edsoo.ru/00ada96e
rpaxaaHuH
58 DNEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoteka [IOK
XAMHYECKUX 3IIEMEHTOB https://m.edsoo.ru/00adaab8
59 Nonnas xumuueckas CBsi3b bubmorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBanenTtHas nossipHas XuMu4ecKast bubmuoteka [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanentnas HenossipHast 1 bubanoreka LIOK
XAMUYECKasl CBA3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 Crenen okuCIeHHA ! https://m .edso]c_)l. ru/00adae28
63 OKuCIUTEIbHO-BOCCTAHOBUTEIIBHBIC 1 bu6nuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
but6nuoreka [JOK
64 OKHUCIIUTENHN U BOCCTAHOBUTEIIH 1 https://m.e dsolc_)l. 1/00adb076
55 | «Copoomme aront, Xovscnsan 3 BuGmuorera LIOK
B3 https://m.edsoo.ru/00adb486
66 PesepBHblii ypok. O6001IeHNE U 1 bubmuoteka [JOK
cUcCTeMAaTH3aIWs 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O600meHNE U 1 bubmuorexa LIOK
cucTeMaTH3alys 3HAHUH https://m.edsoo.ru/00ad9ch2
68 Pezepaublii ypok. O6001meHue u 1 bubmoteka [IOK
cucTeMaTHu3aIus 3HaHu | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

Kosm4yecTBo yacos DJIeKTPOHHbBIE
Ne Hara nudposbIe
Tema ypoka Kourpoabnbie | IIpakTHuyeckue bp
n/n Bceero U3yuyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
[Tepuoanueckuii 3aKoH.

1 Ilepuonnueckas cucrema 1 bubanoreka LIOK
XUMHUYECKUX 31eMeHTOB []. U. https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEpPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMUYECKUX 3JIEMEHTOB 1 Bubmorexa [IOK

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

3 Knaccudukanus 1 HOMEHKIAaTypa 1 bubmuorexa [IOK
HEOPTAaHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XuMHU4eCcKoOU CBSI3U U THUIIBI 1 bu6moreka IJOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel mo Teme

5 «IloBTOpEeHUE U yriayoneHue 1 1
3HaHUH OCHOBHBIX Pa3eyioB Kypca
8 kiacca»

6 Knaccudukanms XuMuueckux 1 bubmunoreka IIOK
peakuii o pa3’InYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[lonsiTHE O CKOPOCTH XUMHYECKON

bu6mmoreka [IOK
7 peakiuu. [IoHSITHE O TOMOTCHHBIX U 1
https://m.edsoo.ru/00adbe9a
TreTEePOreHHBIX PEaKIUsIX
[ToHsiTHE 0 XMMHYECKOM bu6moreka [IOK

8 1

paBHOBecHUH. DaKTOPHI, BIUSIONINE https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHUYECKON PEaKIIuu
Y MOJI0KEHUE XUMHUYECKOTO

paBHOBECHS
9 OKuCIUTENBHO- bu6mmoreka [IOK
BOCCTAHOBUTEJBHBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHUECKON
10 nccorranuy. CUiIbHEIE U ClIa0ble buomuorexa [IOK
a HHALH. https://m.edsoo.ru/00adcd68
AICKTPOITUTHI
11 Honurble ypaBHEHUA peaKIUui Bu6mrorexa [IOK
yp peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUU B CBETE NPEACTABICHUN bubmuoteka [JOK
00 2JIEKTPOTUTHICCKOM https://m.edsoo.ru/00add5d8
UCCOLHAIINU
XUMHUYECKUE CBOMCTBA COJIEH B
13 CBETE IIPEACTABIEHUI 00 buomaorexa [IOK
el N https://m.edsoo.ru/00add8b2
AIEKTPOTUTUYECKOM TUCCOIUAIIUN
14 [TousTie o TUAPOIN3E COJIEH bubmaorexa LHOK
P https://m.edsoo.ru/00add9d4
15 OO000IIIeHHE ¥ CUCTEMAaTH3aIUS bu6moreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
IIpaktryeckas padora Ne 1.
16 «II;)GIHGHI/IG 31(01?6 MMEHTAIbHBIX Bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3aga9dy
Kontponbnas padora Ne2 o teme
17 «ONEKTpONIUTHYECKAS bubmuoreka LIOK

QUACCOIMAIINS. XUMHUYECKUE
PEaKIINHU B paCTBOpaxX»

https://m.edsoo.ru/00addecO
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OOmas XxapakTeprCTHKA raJIOTEHOB.

bu6moreka IJOK

18 XUMHUYECKHE CBONCTBA HA TPUMEPE
pUMEp https://m.edsoo.ru/00addfe2
xJiopa
Xnoposopopon. CossiHast KUCIIOTA,
19 XUMUYECKHE CBOMCTBA, MTOIyYCHHE bubmorexa [IOK
’ Y ’ https://m.edsoo.ru/00ade104
MpUMEHEHNe
[IpakTuyeckas pabora Ne 2 o reme
20 «ITomyueHne CosTHON KUCIOTHI bubmorexa [IOK
Y ) . ’ https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOHCTBY
Beruncnenus no ypaBHeHUAM
21 XUMHUYECKUX PEAKIINH, €CITH OINH Bubmorexa [TOK
PEaKUiH, A https://m.edsoo.ru/00ade488
U3 PEareHToB JaH B U30bITKE

99 OOm1asi XapaKTepUCTHUKA TIEMEHTOB bubnuorexa LIOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbeie MOAU(PHUKALIUY CEPBI.

93 HaxoxneHnue cepsl u eé bubmoteka [IOK
COECIMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKHUE CBOWCTBA CEPbI
CepoBo0opo, CTPOCHHUE,

24 (bnlznqecxfle u xnl;nqecxne bubmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunppl cepbl. CepHasi KHCIIOTA,
25 (bu3nYecKue U XUMHYECKHE bubmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMECHECHHE
XHUMHUYECKHUE PEAKIIUY, JIEKALLUE B
26 OCHOBE IIPOMBIIIUIEHHOTO CIToco0a bubnunorexa LIOK

MOJIyYE€HHSI CEPHOMN KUCIIOTHL
XUMHUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYXarolIei cpeibl
COCTMHEHUSIMH CEPhI

Brruncienne MmaccoBoOU 10

bu6mmoreka [IOK

27
BBIXOJ@ IPOAYKTA peaKuU https://m.edsoo.ru/00adec8a
OOmias XxapakTepHCTUKA AJIEMEHTOB
VA-rpynmsl. A30T,

28 aCIPOCTPAHCHUE B IPUPOJIC bubmorexa [IOK
pacrpoctp PHPOZE, https://m.edsoo.ru/00adeea6
bu3znyecKue U XUMHYECKHE
CBOKMCTBA
AMMHaK, ero Gu3n4ecKue u

29 XUMHUYECKHE CBONCTBA, MOTyUYEeHHE Bubmorexa [TOK

> TTOTY https://m.edsoo.ru/00adf004
Y TIpUMEHEHUE
IIpakTnyeckas padora Ne 3 o reme
30 «[Tomy4yenne aMmmMuaka, u3y4cHue bubmorexa [IOK
Y . 1Y https://m.edsoo.ru/00adf180
€ro CBOMCTB

31 A30THast KMCIOTa, €€ hu3nuecKue u bubmoteka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHKEe HUTPATOB U COJICH
aMMOHUS B KQUe€CTBE MUHEPATbHBIX

32 no0pennii. XUMHUUYECKOE P bubmmorexa [IOK
YHOOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCJIMHCHUSIMH a30Ta
docdop. Oxcung dpocdopa (V) u

33 (bocg))o pHaSI KI/ICJ‘I(?)Taq)(bI/II)SI/I(IIe)CKI/IC " Bubamorexa [TOK

p L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MTOYYCHHE
34 HcnonszoBanue dhocdaToB B bubnunorexa LIOK

Ka4€CTBEC MUHEPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ya00OpeHuid. 3arps3HeHHE
pUpoIHOH cpenbl pochaTamu

VYrnepon, pacipoCTpaHEHHE B

bubnuorexa [JOK

35 pUpoe, pusnyeckKue u
pupoze, ¢ g https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxcwupl yriiepoaa, ux GU3nIecKue
U XUMHUYECKHE CBOMCTBA.
36 DKOJIOTHYECKHUE IIPOOIEMEI bubmmorexa LIOK
p i https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHUJIOM yTJepoa
(V)
37 VroapHas KUCI0Ta U €€ COnu bubnmorexa [IOK
https://m.edsoo.ru/00ae006¢
IIpakTuueckas padora Ne 4 1o reme
38 "TlosmyueHue yrieKucsioro rasa. bubmuoreka LIOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
[lepBoHavanbHbIe MOHATHSA 00
39 OPraHUYECKUX BEIECTBAX KaK O bubnmorexa [IOK
p B https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIIepo/ia
40 KpeMuuii u ero coesuHeHUs buomiorexa [IOK
P A https://m.edsoo.ru/00ae080a
[TpakTraeckas padota Ne 5.
Pemenne skcnepuMeHTaNbHbBIX Bbubanoreka [IOK
41 .
3a7a4 1o TeMe «Baxxnelme https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U UX COEIUHEHUS
KouTponbHas padora Ne3 1o teme
P . P bu6nuoreka [IOK
42 «Baxkneiimme HeMeTaIUIBI K UX

COCAMHCHU )

https://m.edsoo.ru/00ae0el8
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OOm1ast XapaKTepuCTUKA
XUMHUYCCKHUX 3JICMCHTOB —
METaJIJIOB. MeTainieckasi CBsI3b U

bu6mmoreka [IOK

43
MeTaUInYecKas KpUCTAIIINYeCKast https://m.edsoo.ru/00ae103e
pewmérka. duznyeckue CBoMcTBa
METAJIJIOB
XHUMHYECKUE CBOMCTBA METAJIOB.
44 DIEeKTPOXUMUYECKUH P Bubmzorexa LIOK
p . P https://m.edsoo.ru/00ae1156
HaMpsHKEHU I METaIoB
OOmmme crnocoObl MoTyueHUs
MmeTauioB. CraBel. BeraucneHus
45 10 YPaBHEHUSIM XUMHUYECKUX Bubmrorexa [IOK
yp . https://m.edso0.ru/00ae1156
peaKInid, €CJIM OJIUH U3 PEarcHTOB
COJICPKUT MPUMECH
46 [TousTe 0 KOPPO3UU METAILIIOB bubnmorexa IOK
PP https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 €JIOYHBIE METAJLIbI
1 https://m.edsoo.ru/00ael14b2
48 OKcHIbI ¥ TUIPOKCHUIBI HATPHUS U bubnuorexa [JOK
KaJlus https://m.edsoo.ru/00ael14b2
49 [IenoyHO3eMenbHBIE METAIIIIBI — bu6moreka [IOK
KaJbLUH 1 MarHUH https://m.edsoo.ru/00ae15e8
. bu6mmoreka [IOK
50 Baxueiimme coefnHEHNS KaJIbLUI
https://m.edsoo.ru/00ae15e8
51 O0001IEHHE U CHCTEMATH3ALHS
3HAaHUU
59 JKEcTKOCTB BOJIBI M CITOCOOKI €€ bu6moreka [IOK

YCTpaHEHHS

https://m.edsoo.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o reme

bu6moreka IJOK

53 "YKE€cTKOCTh BOABI U METOJIBI €€
a1 a https://m.edsoo.ru/00aelae8
ycTpaHeHus"
bubnuoreka [IOK
54 AmoMUHUM
https://m.edsoo.ru/00aelc64
55 AmpoTepHble CBOHCTBA OKCUIA U bubmuoreka [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmoteka [JOK
56 Keneso i
https://m.edsoo.ru/00ae1d86
57 Oxcupl, THAPOKCUIBI U COJIU bu6morexa [IOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMAaTHU3ALINS
3HaHUHU
IIpakTnyeckas padora Ne 7.
59 Pemenne skcnepruMeHTaNbHbIX bubmoreka [IOK
3a7a4 no reme «BaxxHenmmue https://m.edsoo.ru/00ae3de8
MeTaJUIbl U UX COCTUHECHUS
Bbruucienus no ypaBHEHUSIM
XUMUYECKUX pEaKIIHil, €CIu OJUH
U3 PEareHTOB JaH B U30BITKE WU bubmuoreka [IOK
60
COJICPKUT NPUMECH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BbIXOJIa MPOAYKTa
peakuuu
61 O0001IEHHE U CHCTEMATH3ALHS
3HaHUHU
KontponbHas padora Ned o teme
62 «Baxuenime MeTamibl U UX

COCAMHCHU )
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63 BemectBa u maTepuans B 1 bubnuoreka [JOK
MMOBCEAHEBHOM XKU3HH YEIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpA3HEHUE bubmunorexa LIOK

64 . 1
OKPY’KarOIIEN CpeIIbl https://m.edsoo.ru/00ae4270

65 Ponb xumuu B pemieHun 1 bubmuoreka [JOK
AKOJIOTHYECKHUX IIPOOIIeM https://m.edsoo.ru/00ae4270
PesepBHbIii ypok. O600meHNE U bubnuoteka [IOK

66 . 1
cucTeMaTHu3alus 3HaHU U https://m.edsoo.ru/00ae0d0a

67 Pezepaublii ypok. O6001meHue u 1 bubmoteka [IOK
CHUCTEMATU3alHsl 3HAHU N https://m.edsoo.ru/00adb33c

68 PesepBHblii ypok. O6001IeHNE U 1 bubmuoteka [JOK
cCUCTEMAaTHU3aIN 3SHAHU I https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOANYECKOE OBECIIEYHEHME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JJ151 YYEHUKA

» Xumusi, 8 knace/ Epemun B.B., Ky3smenko H.E., JIpo3nos A. A. u npyrue; o
penakiueit Jlynuna B.B., AkimonepHoe o6uiectBo «M3narenscTBo

((HpOCBeH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






