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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMUMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBliecHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepalbHOW paboyeil MpOrpaMMsl
BOCITUTAHUSA ¥ C YI€TOM KOHIICTIIIY TIPETIOIaBaHus y4eOHOTO TIpeaMeTa « XUMUsH)
B 00pa3zoBaTeNbHBIX opranu3aiusax Poccuiickoit deneparuu.

[Iporpamma mo xumuu AAET MPEACTABICHHE O LESAX, OOLIEH cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMHU Y4YEOHOIO
npenmMera, yCTaHaBJIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
MpEeAyCMaTpuBaeT pPACHpPEeIeHUE €ro Mo KilaccaM U CTPYKTYpPHUPOBAHHE IIO
pazielnaM M TeMaM MOporpaMMbl MO XUMHH, ONPEAEISET KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUST XUMHUU C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPHUIPEIMETHBIX  CBS3€H, JIOTUKHM y4eOHOTO TMPOIECCa, BO3PACTHBIX
OCOOEHHOCTEW  OO0yJalomuxcs, OMpeAeNIsieT BO3MOXXHOCTH TMpeaMeTra IS
peanM3anuu TPeOOBaHMN K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0O0pa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbTaTaM 00y4YeHHUs XMMUU Ha YPOBHE 1ieJiel U3y4eHHUs IPEeIMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATENIbHON JESATENbHOCTH OOYYaIOUIErocss IO OCBOCHHUIO
y4eOHOTr0 COAepKAHMUS.

3HaHWEe XHMHH CIY>KUT OCHOBOM [JIsi (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4Jaromerocsi, €ro MnpejcTaBiIeHU O MaTepUATbLHOM EIUHCTBE MHpPA, BAKHYIO
poJib UrparoT (GOopMUpPYEMbIe XHMHEH NPENICTABICHUS O B3aUMOIIPEBPAIICHUSX
SHEPTUU M 00 DBOJIONWU BEIIECTB B MPHUPOJE, O MYTAX PEHICHUs TI00aTbHBIX
MpoOJeM YCTOWYHMBOTO PA3BHUTHs YEIOBEUECTBA — CBHIPHEBOM, DHEPTETUUYECKOM,
MUIIEBON U SKOJOTUYECKON 0€30MacHOCTH, TPOOJIEM 3IPAaBOOXPAHECHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealid3allid  BO3MOXKHOCTEH JUJIi  camMOpa3BUTUSL U
(dbopMHUpOBaHUS KYJIbTYpPbI JIMUHOCTH, €€ 0011l U (PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (QOPMUPOBAHKUE MBIIIUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEM
o0ydJaronmmxcsi, HaBBIKOB WX CaMOCTOSITEIPHOW  y4eOHOW JEeSTeNbHOCTH,
DKCIIEPUMEHTAILHBIX ¥ HCCIEAOBATEIIbCKUX yMEHUH, HEOOXOMUMBIX KakK B
MOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOM JIeATENbHOCTH;

3HAKOMHUT CO CHENMU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIO0CTHOTO B3IJIsAa HA €MHCTBO MPUPO/IbI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0yUYarOIIUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOIMYECKOE
oOpa3zoBaHne 00y4aIOIIUXCSI.

JlanHple HampaBiIeHUS B OOyYE€HUH XUMUU OOECIEYMBAIOTCS CHELH(PHKOM
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  MEJaroru4ecKd
aJanTHPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKHW XMMHUU Ha OMPECIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOW XHMMHUU M HEKOTOPBIX OTIENbHBIX 3HAYUMBIX TOHSATUN
OPTaHUYECKON XUMUH.

Crpyktypa coaepkaHus MporpaMMbl M0 XUMHUHM C(HOPMHUpPOBAHA Ha OCHOBE
CUCTEMHOro mnojxojia kK e€ mzyueHuto. Cojep:KaHHE CKIIAJIbIBACTCS U3 CHUCTEMBI
MMOHSATHI 0 XUMHUYECKOM 3JIEMEHTE 1 BEIIIECTBE U CUCTEMBI IMOHSATHI 0 XUMUYECKOM
peakiuu. O0e 9STU CUCTEMBbl CTPYKTYPHO OpraHHW30BaHbl [0 MPUHIUITY
MOCJIEIOBATEILHOIO PA3BUTHS 3HAHUI HAa OCHOBE TEOPETUUYECKUX TMPEICTABICHUMN
Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUEHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpenCTaBICHUNA 00 DICKTPOJUTUYECKON IHUCCOIMAIMA BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEI0BATEIHLHO OT OJTHOTO
YPOBHS K JPYroMmy, BBINONHSS (GYHKIUMU OOBSICHEHUS M IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEW MPAKTHUYECKOTO MPUMEHEHHSI U TMOJy4YCHUS
M3y4aeMbIX BEIECTB.

OcBoeHue mporpaMmbl IO XHMHH CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEICTABICHUS O XMMUYECKOW COCTABJIAIOLICH HAYYHON KapTUHBI MUpa B JIOTHUKE
€€ CHCTEMHON TMpPUPOJbI, LEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO H
METOJIaM TO3HAaHUs B Hayke. M3ydeHHEe XMMHUHU MNPOUCXOJUT C MPHUBJICUECHUEM
3HAHWN W3 paHee M3YyYEHHBIX y4eOHBIX MpeaMeToB: «OKPYKAIOMUA MUDPH,
«buomnorus. 5—7 knaccel» u «PuU3KKa. 7 Kiaacc.

[Ipy w3ydeHHMM XWUMHUU TPOUCXOAUT (PopMUpOBaHWE 3HAHWUN OCHOB
XUMUYECKON HAYKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECCKOU
JIEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOHN KYJbTYpHI.
3agadya ydyeOHOro mpeaMera COCTOMT B (OPMUPOBAHUM CHUCTEMbl XUMHUYECKHX
3HAHUW — Ba)KHEUIIUX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKUX MOJIOKECHHM,
JOCTYITHBIX 0000IIEHNII MUPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HAYKH, B



OpUOOIIEHNHM K HayYHbIM METOAAM TIO3HAHMS TpPU H3YYECHUH BEIIECTB H
XUMHUYECKUX peakiui, B (OpMUPOBAHUMN U PAa3BUTUU MO3HABATENIbHBIX YMEHUUN U
UX TPUMEHEHWH B Y4eOHO-IO3HABATENILHOW M Yy4eOHO-UCCIEN0BATENbCKON
NEeSTEIbHOCTH, OCBOCHMM NPaBWJI 0€30MacHOro OOpallleHusi C BEIIeCTBAMHU B
MMOBCEIHEBHOM KU3HU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOTO 001ero o0pa3oBaHUsI BaXXHOE
3HaYeHHe NMPUOOPENn TaKue IeNd, KaK:

— (opmMupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY NPUHSTHIO PEIICHUH,
CIIOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

—  HampaBJIEHHOCTb OOy4YeHUsT Ha CHCTEeMaTH4YecKoe MpUOoOIleHue
oOydaromuxcsi K CaMOCTOSATEIbHOM IMO3HABATEIBHON JEATEIbHOCTH, HAYYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAILMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrieueHue yCJIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETECHUIO 00YUarOIITUMUCS
OMbITa PA3HOOOPA3HON MAESITENBHOCTH, TMO3HAHUS W CaMOMO3HAHUS, KIIOUYEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIETEHIIMI), UMEIOUIMX YHHUBEPCAIBHOE 3HAYEHUE JUIS
Pa3IMYHBIX BUIOB JI€ATEIbHOCTH;

— (¢dopmupoBanue oOmEeH (QYHKIIMOHAIBHOW ©  €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM YHCJI€ YMEHHH OOBICHATh M OLEHUBATh SBJICHUS
OKPY’KAIOLIEr0 MUpa, UCIOJb3Yys 3HAHHUS W ONBIT, MOJYYEHHBIE NMPU H3YyYCHHU
XUMUH, TPUMEHATh WX TPU PEIMICHUH TPOoOJeM B TOBCETHEBHOW J>XU3HU W
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y OOy4yarolmUuXcs TyMaHUCTHYECKHMX OTHOIICHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM MJis BBIPAOOTKH SKOJOTUYECKU
1IeJ1eCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JESATEILHOCTH B IEJSIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOWIEH NPUPOJHON CPENBL;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOo(uiisi M HampaBiIEHHOCTU AaJIbHEUIIEro
oOyueHus.
®denepanbHbIi TOCyJapCTBEHHbI 00pa30BaTENIbHBIN CTAaHAAPT MPEyCMATPUBAET

M3y4YECHUE Kypca XMMHHU B OCHOBHOM IIKOJIE KAK COCTABHOW YaCTU MPEAMETHOMN
obnactu «EcrecTBeHHOHay4HbIE peaMeThl». HacTosias nporpamMmma MOXKET ObITh
peanu3oBaHa B JIBa Tarna.

ITIponeneBTHUECKU ATAll B 7 KJacce. ITOT KypC pacCUuTaH | yac B HEJEIIO B
o0beme 35 yueOHbIX YaCOB U HOCUT PEKOMEHIATENbHBIN XapakTep, T. €. BBEACHUE
€ro B MPAKTUKY OOYUYEHUS OCTACTCS HA YCMOTPEHHE 00pa30BaTEIHLHOTO
yupexaeHus. BBeneHnue 3Toro Kypca Heu30€KHO BIIEUET 3a OO0l HEKOTOphIE
MOBTOPBI Y4EOHOTO cojiepkaHus B 8—9 kiaccax, KOTOpbIe, OJIHAKO, HE HAPYIIAIOT
PaBEHCTBA CTAPTOBBIX BO3MOKHOCTEH 00YYArOITUXCS 110 OTHOIICHUIO K HOBOMY
MpeaAMETY. YUHUTEII0 OCTASTCs JIUIIh MPUHATH BO BHUMAaHUE 3TOT (aKT MPU



pa3paboTKe COOCTBEHHBIX pabOUUX MPOTPaMM, KaK C y4eTOM dTara MpomneeBTUKH,
TaK u 0€3 Hero.

O06s3aTenpHbIN Tan B 8—9 Kilaccax paccurMTaH Ha 2 4acoB HeJeso B oobeme 136
y4eOHBIX yacoB. M3ydeHue 3Toro Kypca gaeT BO3MOKHOCTb BBIITYCKHUKY OCHOBHOM
HIKOJIBI yeremHo caath OI'D mo XxuMuu Kak npeamera no Beioopy. [lpeanaraempiii
KYpPC, XOTSI 1 HOCUT OOIIEKYIbTYPHBIN XapaKTep U HE CTaBUT 3a7ady
npodeccruoHanbHON NOATOTOBKY 00YUYaIOIIUXCs, TEM HE MEHEE MO3BOJISIET UM
OMPENEIUTHCS C BEIOOPOM Mpoduiisi 00y4eHHUs B CTApIIEH MIKOJIE.

Jlnia peanuzanuu padoueit mporpammel B yaueOHoM mmane MBOY CHI Nel5
BBIJIEJIEHO 110 2 Yaca B HeJelro ¢ 8 1o 9 kiacc U 1 yac B Henennro B 7 KJiacce.



COILEPKXAHUE OBYUYEHUA
7 KJIACC

IIpeamer XMMHUM U MeTObI €€ M3y4YeHHs

[Ipeamer xumuu. 3HaYEHUE XMUMHH B JKM3HU COBPEMEHHOIO 4ejoBeKa. Tena u
BemecTsa. CpoiicTBa BenlecTB. [[pMeHeHne BENIECTB HA OCHOBE UX CBOMCTB.

ﬂBJ’IeHI/IH, MMPOUCXOAAIINC C BCIICCTBAMM. du3nyecKkue SBJICHUS U XUMHUECKUE
pEaKnuu. BCH.ICCTB&, YU4aCTBYIOINMUEC B PCAKIIHMU: UCXOAHBIC BCHICCTBA U IIPOAYKTEI
pEaKnuu. HpI/I?)HaKI/I XUMHUYCCKHUX pCaKHI/Iﬁl N3MCHCHHUC IIBC€TA, BBIIIAACHUEC HIIN
paCTBOPCHUEC OCAaAKa, BBIACICHUC Ia3da, BBIACIICHHUC WM IMOTJIOIICHHC TCIIOTHI U
CB€Ta, ITIOABJICHHUC 3al1axa.

HaGnronenue u skcriepuMeHT B XUMUU. M3ydeHue rmiaMeHu CBE€YH U CIUPTOBKH.
['umoresa u BeiBOA. OdopMIleHHE PE3YIBTATOB SKCIIEPUMEHTA.

Xumuueckuu dsxcnepumenm.

Komnekumsi crexkyisiHHOM XuMuueckod mnocyanl. Kosutekumsi wuzgenuii w3
AJTIOMUHHMS U €ro cIyiaBoB. [lojlydeHne yrieKkuciaoro ra3a u €ro B3auMoICMCTBUE C
MU3BECTKOBOM BOJOM. B3amMoJencTBHE pacTBOpa IMHUILIEBOW COIbI C YKCYCHOM
KUCJIOTOW. B3amMopelcTBUE pacTBOPOB MEIHOTO Kymopoca W HaIIaThIPHOTO
criupra. [lomxuranue mepcTaIHON HUTH.

N3ydenue cTpoeHMs IIaMEHH CBEYU U CIUPTOBKH.
Buneodparments! u cnaiiabl «Eruner — poauHa XuMum».
CrpoeHue BeliecTB M MX arperaTHbie COCTOSIHUSA

Crpoenue BeuiectB. bpoyHoBckoe nBukenue. Juddysus. Atombl. Mosnekybl.
OCHOBHBIE TIOJIOXKEHUSI ATOMHO-MOJEKYJsIpHOro ydeHus. Honel. Bemiecta
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOI'O CTPOEHHS.

Arperarnasie coctosiHus BenlecTB. ['a3bl. XKunkoctu. TBEpabie BemecTra. B3anm-
HBIC TIEPEXOAbl MEXJY AarperaTHbIMA COCTOSHUSIMM BEIIECTBA: BO3TOHKA
(cyOnmuma-nus) U necyonumanius, KOHJIGHC AUl U UCIapeHue, KpUCTauIu3aius 1
TUIaBJICHUE.

Xumuuecxuii sxcnepumenm. Jluddysus nepmanranata kaiums B Boje. Cooupanue

npubopa UIsl TOJIy4eHHUs ra3a M IMpOBEpKa €ro Ha repMeTUYHOCTh. Bosronka
CyXOro Jipfa, nojaa win Hadranuaa. Habmonenue 3a OpoyHOBCKUM JABI)KEHHUEM

(mBmwkeHue dvactull Tymd B Boje). Juddys3us koMmMmoHEeHTOB ae300paHTa B
Bo3nyxe. luddysus caxapa B Boje. Arperatabie COCTOSTHHS BOJIBI.

CMecH BeliecTB, HX COCTaB

YucTele BemecTBa U cMecu. UncThble BelecTBa U cMecu. [ OMOTreHHbIe U reTepo-
reHHble cMecH. ['a3000pa3Hble, KUAKUE U TBEPABIC CMECH.

l'azoBble cmecu. Bo3myx — mnpupoanass ra3zoBas cmecb. CocTaB Bo3ayxa.
OObéMHas 71019 KOMIIOHEHTAa ra30BOH CMECH KaK OTHOIIEHHE O00bhEMa JTaHHOIO
rasa kK obmemy o0béMy cMmecu. PacdéTel ¢ MCTIOIB30BaHUEM TIOHATHST «O0BEMHAS
JIOJISI KOMIIOHEHTA CMECH».

MaccoBas JOJIA paCTBOpéHHOFO BCIICCTBA. [TonsTue O KOHICHTPAIUKU pacTBOpaA.



MaccoBast 10J11 paCTBOPEHHOTO BEIIECTBA KAK OTHOLUIEHUE MAaCChl PACTBOPEHHOTO
BEILIECTBA K Macce pacTtBopa. Pacu€rbl ¢ MCHOJIb30BaHUEM MOHSATHS «MaccoBas
J10JI1 PACTBOPEHHOIO BEILIECTBAY.

MaccoBas nons nmpumecu. Ilonatue o TexHuueckom oOpasue, 00 OCHOBHOM
KOMIIOHEHTE M 0 ipuMecu. MaccoBas 10711 npuMecu. Pacuérsl

C UCIIOJIBb30BAHUCM IMOHATHA «MaCCOBasd A0JIA IIPUMECH.

Xumuueckuii sxcnepumenm. Paznuunble 0o0pasupl Mpamopa. Komnekuus muHepa-
JOB U TOpHBIX mopoi. BumeopparmeHT mo oOHapyXeHHIO OOBEMHON 10U
KHCIIOpoJia B BO3ayxe. BuaeodparmeHThl W ciailnbl MpamMOpHBIX apTedakToB.
Konnekuust OBITOBBIX, KOHAMTEPCKUX W MEIULUMHCKUX cMeced. OOpasibl
MEIULMHCKUX U MHIIEBBIX PAaCTBOPOB C YKa3aHHEM MAacCOBOW JTOJIM KOMIIOHEHTA.
BuneodparmenTs! 1 cnaiiapl U3eNUi U3 BEUIECTB 0CO00M YUCTOTHI.

Pdusnyeckue siBJeHUsI B XUMHH

HexoToprie ciocoOwl pa3zneneHust cMeceil. Pa3aenenue cmeceit Ha OCHOBE pasiiv-
9l B (U3MYECKUX CBOMCTBAX MX KOMIIOHEHTOB. OTCTamBaHWE W JCKAaHTAIIUA.
HenTpudyruposanue.

dunpTpoBaHUE B J1a0OpaTopuu, B OBITY M Ha MPOU3BOACTBE. PuIbTpOBaHHE U
¢unbTpat. YcraHoBka ans (pUIbTpOBaHUS U MpaBuia paboThl ¢ Hel. boiToBbIE
GbunbTpel 11 BOABL. AcopOuus. Y CTpoiicTBO MPOTHUBOTrasa.

Juctriutsinuyst, WM neperonka. JluctuimmmpoBanHas Bojia U €€ nonydenue. [lepe-
rorka Hegtu. HeprenpoaykTol.

Xumuueckuii sxcnepumenm. Pazienenrue cMecy MOPOIIKOB Keje3a U Cephl.
OTcranBaHue U JIEKaHTallMsI U3BECTKOBOTO MOJIOKA, MJIM B3BECH M€Jia B BOJIE.

Paznenenne BOOHOM CMECH PACTUTEIBLHOIO Macjia C IOMOIIBIK JIEIUTEIbHOU
BopoHkH. llenTpudyrupoBanue (Ha  ueHTpudyre Wid €  [OMOIIbIO
Bugeopparmenta). Komnekuus cnaijoB OBITOBBIX U MPOMBIIUICHHBIX TPUOOPOB, B
KOTOPBIX MPUMEHSETCS HEHTPUPYTUupoBaHUE. Y CTaHOBKA ISl (PUIIBTPOBAHUS U €€
pabota. Komekiusi ObITOBBIX (QUIBTPOB. AACOPOIUS KyKYpPY3HBIMH MHaJOYKaMU
napoB Maxyyux BelecTB. Kosuiekiusi MOBsI30K U pecrnupaTopoB. Y CTaHOBKA IS
NEPErOHKH KUJIKOCTEN

u e¢ pabora (moilyueHHWe AUCTUUIMPOBAHHOM BOJbI). Buaeodparment
«PexTnduka-mmoHHas KOJOHHA HedTenepepadaTHIBAIOIIETO 3aBOJa U cXema &
ycrpoiictBay. Komnekius «Hedts u HegTenponykTey. dnoTamus cepsl U3 CMeCH
C PEYHBIM ECKOM.

CocraB BemecTB. XUMHYeCKHE 3HAKUA U GOpPMYJIbI

XVMMHUYECKHE DJIEMEHTHI. BeniecTsa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTpOe-
HUsl. XUMAYECKUH JIEMEHT KaK ONPEACIEHHBIN BUI AaTOMOB.

XHUMHUYECKUE FJIEMEHTBHI B NPUPOAE. DJIEMEHTHBIM COCTAaB IUIAHETHI 3eMJIs U €€
reojoruueckux obomnouek. IIpocTeie W ciOXHBIE BelecTBa. AJIIOTPONUS U
AJJIOTPOTIHBIE MOAU(UKALIUY.

XVUMHUUYECKHE 3HAKM U XUMHUYecKHe (HOpMysbl. XUMHUYECKHE CHMBOJIBI, HUX
OPOU3HOUIEHWE W Ha3BaHUSA. DTUMOJOTMYECKHE Hayaja Ha3BaHMM XMUMHUYECKHX
anemeHToB. Tabnuia xumudeckux 3memeHToB . 1. MenneneeBa u e€ cTpykrypa:



nepuoAsl (OoNbLIME U Majible) U TPYyNmbl (TJIaBHBIE M MOOOYHbBIE MOATPYIIIHI).
OTnenbHBIE TPYIIBI XUMUYECKUX DJIEMEHTOB: IIEIOYHBIE METAJUIbI, TaJIOTCHBI,
OmaropoaHple ra3pl. Xumudeckue (opmynsl U QOpPMYJIbHBIC — €IUHHUIIBI.
Koaddumuentsr u unnexcel. Uupopmarys, KOTOpyo HECYT XUMHUYECKHUE CUMBOJIBI
1 HOPMYIIBI.

OTHOCHUTENIbHBIE aTOMHAsi U MOJICKYJIsipHAss Macchl. OTHOCHTENIbHAS aTOMHAas
Macca Kak BeJIMYMHa, TTOKa3bIBAIOIasl, BO CKOJIBKO pa3 Macca aTomMa JIaHHOTO dJie-
MEeHTa 0oJibllIe Macchl aTomMa Bojiopoja. OTHOCUTENbHAsT MOJIEKYJIsIpHasi Macca U
e€ HaxoxIaeHue. MaccoBass JI0JI1 DJIEMEHTa B CJIOKHOM  BEIIECTBE.
JlonosiHuTeNbHAS HHPOPMALIHS, KOTOPYIO HECYT XUMUYECKHE (POPMYJIBI.

Xumuueckuu dsxcnepumenm.

Annorponusi kucimopoaa. Mogemu (mmapoctepxkaeBbie u Ctroapta—bpurieda)
MOJIEKYJl Pa3IUYHbIX TPOCTHIX U CIOXKHBIX  BeulecTB. Tabiuia XuMHUYECKUX
AJIEMEHTOB

J1. 1. Menneneea (kopoTkonepuoanbiii BapuanTt). [Toprperst U. 5. bepuenuyca u
JI. W. MenneneeBa. BuneodparMeHThl U claijabl  «DJIEMEHTHBIA COCTaB
reoJIOruYe-CKUX 000JI0YEK 3EMITI.

IIpocTbie BemecTBa

Mertamibsl. MeTaiuibl: XUMUYECKUE DJIEMEHTHI U IMPOCTHIC BCIICCTBA. MerTaisl u
CILIaBbl B HCTOpHH YCJIIOBCUCCTBA: MCI[HLIﬁ, 6pOH30BLIﬁ U JKEJIE3HBIM BEKa.
3HaUYeHHE METAJIJIOB U CILJIABOB. O6IHI/IC (I)I/I?)I/I‘ICCKI/IC CBOMCTBA METAJIJIOB.

IIpeacraBurenu metayos. JKene3o. TEXHMUECKH YHMCTOE M XUMHUYECKH YUCTOE
xenes30. XKene3o — O0CHOBa COBPEMEHHOW ITPOMBILUIEHHOCTH U CEJIBCKOTO XO35M-
ctBa. CruiaBbl jkene3a: 4yryHbl U ctainu. [lepenenbHblii U JIUTEHHBIA YyTyHBI, X
3Ha4YeHUe. YTIEPOAMCTas M JIETUPOBAaHHAs CTaily, uX 3HadyeHue. llonsatue o
YEPHOM M LBETHOW MeTaulyprud. AmroMuHUN. VcCTOpus HOpOMBIILIEHHOTO
IIPOM3BOJICTBA ATIOMHUHUA. [[puMeHeHne amtOMUHUSA HA OCHOBE CBOMCTB.

3oi10T0. POJIb 30710Ta B UCTOPUU YETOBEYECTBA. 30JI0TO — METAJUI IOBEJIIUPOB U
ATaJIOH MHUPOBBIX JeHer. [IpumeHeHue 30510Ta Ha OCHOBE CBOMCTB. OJIOBO, €ro
CBOMCTBA U MpUMEHEHHUE. AJIJIOTPONUS 0J0Ba: cepoe u 0enoe 0510Bo. «OnoBsIHHAS
qyMay.

Hemeramnel. ITonoxxenue aneMeHToB-HeMeTalIoB B Tabnwmie /1. M. Menaeneena.
bnaroponnbie rasel. Amnorponusi kuciopoja. CpaBHEHHE CBOWCTB MPOCTHIX
BEIIIECTB METAJIJIOB 1 HEMETAJJIOB.

[TpencraBurenn HemeramuioB. ®ochop u ero amutoTpornHbie Moaudukauu. Cpas-
HEHHE CBOMCTB Oenoro u kpacHoro ¢ocdopos. Odmactu nx npumenenns. Cepa u
obmactu e€ mpuUMeHEeHHs. YTIEpOJ, ero auloTpoIiHble Moaudukanuu (ajMas u
rpaduT), UX CBOWCTBA U IPUMEHEHHE. A30T, €ro CBOMCTBA U MPUMCHEHHUE.

Xumuueckuii sxcnepumenm. Koynekus MeTauioB U crijiaBoB. BugeodparMeHTb

U cinaiapl «MeTtauisl ¥ CIUIaBbl B UCTOPUU YestoBeuecTBa». Kommekuus «YyryHsl u
ctanm». BupeodparMenTsl u craifpl «Xyn0KeCTBEHHbIE M3ENUs U3 YyryHa U
ctanmy. Komnekuus u3nenuii u3 allOMUHUA U €0 CIUIaBoB. BuaeodparmMentsl u
claiipl «30J10TO — Marepualn IOBEJIIMPOB W MHUPOBbIE JI€HbIW». Komiekius
u3nennii u3 onoma. Buneodparment «Ilasuue». Kosmnekuuss HemeTramnioB —



MPOCTHIX BewecTB. Buneopparment mnu cnaita «Kucnopoa — BeecTBo ropeHus
U npixanusy. [lomy-

yeHue Oemnoro Qocdopa m m3ydeHue ero CBOMCTB. BumeodparMeHTHl M Clanibl
«AJtoTponus yriepoaa». Moaen KpUCTAUITMYSCKHX PEeMETOK aiMasa u rpadura.
Konnekuust « AKTUBHpPOBAaHHBIA yroJib W O0JIACTH €ro MpUMeHEeHHs». [ opeHue
cepsl 1 pocdopa.

O3HakOMJICHHE C KOJUICKIIMEH METaIoB H CIulaBoB. (3HaKOMJICHHE C
KOJUIEKIIMEH HEMETAJLIOB.

CJi0KHBIE BellecTBAa

BanentHocTh. BaneHTHOCTP Kak CBOMCTBO aTOMOB OJIHOTO XHMHYECKOI'O
3JIEMEHTa COEIMHATBHCS CO CTPOTO OMNPENETIEHHBIM YHCJIOM aTOMOB JPYroro
XUMHUYECKOTO AJIEMEHTA. DJIEMEHTHI C MOCTOSIHHOW M MEPEMEHHON BaJICHTHOCTBHIO.
BriBon ¢dopmynbl coenwHeHUs 1O BajieHTHOCTH. HaszBaHue coenuHeHUs 1o
BaJICHTHOCTH.

Oxcunpl. Oxcuibl U crnoco0 00pazoBaHus X HazBaHUM. OKCUIbI MOJEKYIISIPHOTO
Y HEMOJIEKYJIIPHOTO cTpoeHus. Pob okcumoB B npupose. [lapankossiii 3 dexr.

[IpencraButenu oxcunoB. Bopa, yraekucnsid ra3, oxcuna kpemuusi(IV),ux
CBOWCTBA U IPUMEHEHHUE.

Kucnoter. Kucnotel, ux coctaB u knaccudukarnus. Kucinorel opraHudeckue u
Heopranndeckue. Muaukaropel. Tabmuma pactBopumocTu. ComsiHas ¥ cepHas
KHUCJIOThI, UX CBOMCTBA U MPUMEHEHUE.

OcHoBanusi. OCHOBaHMS, UX COCTaB W Ha3BaHWs. [ mapokcorpymmna. OcHOBaHUS
pacTBopuMbI€ (ILIETOYM) U HEpacTBOpUMbIe. MI3MEeHEHUEe OKpAaCcCKU UHAUKATOPOB B
mEeaoyHor cpene. ['mapoxkcuapl HaTpus, Kalvds W KalblWs, UX CBOWCTBA H
MIPUMEHE-HHUE.

Comn. Conm, uX coctaB M Ha3BaHuA. PacTBOpUMOCTH coseil B Boje. XIIOpHI
HaTpus U KapOOHAT KaJlbLlUsl, UX CBOICTBA U IPUMEHEHHUE.

Knaccudukanuss HeopraHudeckux BemiecTB. BemiecTBa, ux kiaaccudukamus u
MHoroo0Opasue. [IpocTeie BemecTBa: MeTauibl 1 HeMeTauibl. ClI0KHBIE BEIlleCTRA:
OKCHJbI, OCHOBAHHSI, KHUCJIOTHI, COJIH.

Xumuueckuu sxcnepumenm. Konnexkuus okcuos. ['amenue nssectu. Bo3ronka

«cyxoro apaa». Komnexkuus ocnoBanui. Komeknns kucnot. i3MeHeHne OKpacku
WHJMKATOPOB B IIEJOYHONW W KHUCJIOTHOM cpenax. [IpaBuno pasbaBieHusi cepHO
KUCIOTh. OOyIIIMBaHUE OPraHUYECKUX BEIIECTB M MaTEPUAIOB CEPHOM KUCIOTOM.
Tabnuia pacCTBOPUMOCTH OCHOBAHUM, KUCIIOT U cojied B Boje. Kosekius coneil.

IIpomyckanue BpIABIXAaEMOTO BO3AyXa 4Yepe3 M3BECTKOBYHO Boay. MccnenoBanue
pPacTBOPOB KUCIIOT HHAMKAaTOpamu. MccinenoBanue pacTBOPOB MIECIOYEH UHIUKATO-
pamu

8 KUIIACC
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[Ipenmer xumun. Posib XxuMuu B )KM3HU delloBeKa. XUMHS B CUCTEME HayK. Tena
u BeniecTBa. OU3NUECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHUE BELIECTB.
[lonsiTue o Merogax mo3HaHus B XxuMuu. Yucrtele BemiecTBa U cMmecH. CriocoObl
pa3aeIeHUs] CMECEN.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 3JIEMEHThl. CUMBOJIBI XUMUYECKUXAJIEMEHTOB.
[IpocTblie 1 CIIO)KHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
NOCTOSTHCTBAa cocTaBa BellecTB. OTHOcHUTENbHAsE aToOMHasi macca. OTHOCUTENbHAs
MOJIEKYJIsIpHast Macca. MaccoBas 10J1s1 XMMUYECKOTO 3JIEMEHTA B COEJUHEHHUH.

KomnuectBo Bemectsa. Moisb. MoisipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl W 4YHCJa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacu€rel mo Qopmynam
XUMHYECKUX COCTMHEHUM.

@u3N4eCcKne U XMMHUUYECKUE ABJICHUSA. XUMHUYECKAs] pEAKUUs U €€ MPU3HAKHU.
3aKOH COXpAaHEHMsI MAcChl BELIECTB. XuUMUYeckue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaAKINi (COeAMHEHUS, PA3JI0KEHHUS, 3aMEIIICHUSI, 0OMEHA).

Xumuyeckuii sKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOMW, MpaBujiaMu paboThl B J1aOOpaTOpUu U
npuéMamMu oOpaieHus ¢ J1a00paTOpHbIM 000pPYIOBAaHUEM, U3YUYECHUE U OMHUCAHHE
(U3UYECKUX CBOMCTB OOpaslloB HEOPTaHWYECKUX BEIIECTB, HAOJIOJCHUE
¢usnyeckux (MJIaBJI€HUWE BOCKA, TasHHUE JIbJla, PACTUpPAHUE caxapa B CTYIIKE,
KUIEHHE W KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAIMBAHHE
METHOM MPOBOJIOKH, B3AMMOJICHCTBHE MeJia ¢ KHCIOTOW) SIBICHUHN, HAOII0IeHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKHX PEaKIUil (pa3ioKeHue caxapa,
B3aMMOJICEHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3yioKeHHe THIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJIEUCTBUE Kene3a ¢ pacTBopoM conu meau (11),
U3y4YeHHE CIOCOOOB pa3JesieHHs] CMeced: ¢ MOMOIIbI0 MarHuTa, (QUIbLTPOBAHHUE,
BBITIAPUBAHUE, JUCTILISALNS, XpoMaTtorpadus, IpoBeIeHNE OYNCTKU MTOBAPEHHOM
comy, HaOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  IMPOBEICHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MaccChl, CO3JaHHUE MOJEIEN MOJIEKY
(1rapocTepKHEBbIX ).

Bakueime npeacTaBUTE M HEOPraHNYECKHX BEIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3€MEHT U IPOCTOE BEIIECTRBO.
Haxoxxnenne xkucimopoaa B mpupoje, GU3ndecKue U XMMHUIECKUE CBOMCTBA (pEeakIuu
ropenus). Oxkcunpl. [Ipumenenne kuciaopoaa. Crnocoo

MOJIyYeHHS KHCJIOPOJa B JIA0OpATOPUH U MPOMBILUIEHHOCTU. KpyroBopoT kuciopoaa
B nipupojie. O30H — aJuI0TponHas MOAU(PUKALIMS KUCIOPO/Ia.

TemnoBoit 3¢h(deKT XUMHUECKON peaklud, TEPMOXMMHUYECKUE YpaBHEHHS,
DK30- M DHHAOTEPMUYECKHE pPEaKkUHUH. TOIUIMBO: Yrojb M METaH. 3arps3HECHHE
BO3/yXa, YCWIEHNE NapHUKOBOIO 3P (eKTa, pa3pylieHne 030HOBOTO CJIOSL.

Bomopoa — anemeHT M mpocToe BemecTBo. HaxokaeHune Bojgopoxa B
npupone, (uU3MUECKHe U XUMHYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
roxy4deHus. Kuciorsl u conu.



Monsipabiii  00bEM  ra30oB. Pacy€Thl 1O XWMHMYECKUM ypaBHEHUSIM.

dusnvecKrue CBOMCTBA BOAbI. Boma kak pacTtBopUTesnb. PacTBOpHL.
HacelllleHHbIE M HEHACBIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1 BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHHS.
Posib pacTBOpOB B mpupoje U B KU3HU 4YeI0BEeKa. KpyroBopot BOJIbBI B MPUPOLE.
3arpsi3HeHre TPUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuil. Okcunbl. Knaccudukanus
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHUCIOTHbIE, aM{(OTEepHbIE) W
HecosieoOpaszyromue. Homenknarypa okcugoB. Dusmyeckne U XUMUYECKUE
CBOMCTBA OKCHUJIOB. [lomydyeHne OKCuIoB.

OcHoBanusa. Knaccudukamust ocHoBaHW: MENOYM U HEPACTBOPUMBIC
ocHoBanus. HomeHkiarypa ocHoBaHui. DPU3MUECKME U XUMHUYECKHE CBOWMCTBA
OCHOBaHuU. [lonyyeHne OCHOBaHUN.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaor. @usznyeckue u
XAMUYECKUE CBOMCTBa KuUCIOT. Psan aktuBHoctm MetayuioB H. H. bekerosa.
Ilony4yeHnue KHUCIIOT.

Comu. Homenknatypa comneil. @u3nueckue U XMMUYECKUE CBOMCTBA COJICH.
Ilonydenue conen.

['eneTnueckas cBA3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuil skcnepumenm:

Ka4ECTBEHHOE OIPENICIICHUE COACPHKAHUS KUCIOPOJIa B BO3AYyXE, MTOJTYyUYECHNUE,
coOupaHue, pacrno3HaBaHME M HU3YYEHUE CBOWCTB KHUCIOpPOJa, HAONIOJCHHE
B3aUMOJEHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HUKHOBEHUS H
NpeKpalieHus ropeHus (moxkapa), O3HAaKOMIIEHHE C 0Opa3llaMu OKCHUIOB H
OMHCAaHUEe WX CBOWCTB, TOJyd4eHHE, COOMpaHWe, pPACIO3HABAHWE W H3yUYCHHE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojiericTBue Boaopoaa ¢ okcuaom menu (II)
(BO3MOKHO HMCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB), HaO0/IeHHEe 00pa3loB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOEHHOCTEM pAacTBOPEHUS BEILECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEAECIEHHOU
MACCOBOU JI0JIEd PACTBOPEHHOTO BEIIECTBA, B3AUMOJICHCTBUE BOJIbI C METAIIIAMU

(HaTpueM U KaybleM) (BO3MOXKHO UCMOJIb30BaHNUE BUACOMATEPUATIOB),

UCCJIeIOBaHUE O0pa3lOB HEOPraHWYECKHX BEIIECTB PA3NIMYHBIX  KJIACCOB,
HaO0JII0/ICHHEe U3MEHEHHUSI OKPACKH MHAMKATOPOB B pacTBOpaxX KHUCJIOT U IIEJIOYEH,
u3ydeHue B3aumojyecTBus okcuaa meau (II) ¢ pactBopoM cepHOM KHUCIIOTHI,
KUCJIOT C METaJUIaMHU, PEaKUUW HEWTpaln3alHH, IOJIYyYEHUE HEPACTBOPHUMBIX
OCHOBAaHUWM, BBITECHEHHE OJHOIO0 METa/ula APYTMM M3 PacTBOpA COJM, PELICHUE
JKCIIEPUMEHTAIIBHBIX 33a7a4 10 Teme «BaxHenmue Kiacchl HEOPraHWYECKHUX
COEIMHEHU.

[Hepuoanueckuiit 3akoH u Ilepumoguveckasi cucreMa XUMHYECKHX
jiementoB JI. U. MengesneeBa. CrpoeHne aToMoB. XMMHYECKasi CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC PeaKINH

[lepBble TOMBITKM KiAacCUPUKAMKA XUMUYECKHX 3JeMeHTOB. [lonstue o



rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENIbHbBIE METAILIBI,
raJIoreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIbI
U TUIPOKCHUJIBI.

Ilepnonnueckunt 3akoH. [leppoauueckas cucremMa XUMAYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KoporkomepuonmHas W JJIMHHOIEPUOAHAS bopMbI
[Tepunoanueckoit cucremsl xumuueckux 3nmemMeHToB . M. Menneneesa. [leproabl
u rpynnbl. OU3NYECKUA CMBICH MOPSAKOBOIO HOMEpA, HOMEpPOB MEPUOAA H
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sAnep. M3oronsl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX ~ 00OJIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuomnueckon cucremnl JI. M. MenpaeneeBa. XapakTepUCTUKA XUMHYECKOIO
BJIEMEHTA 10 €ro MoJIoKeHuIo B [lepuonnueckon cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTU H3MEHEHUS paauyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIaM U HEPUOAAM.

3nauenue [leprnoguueckoro 3akoHa u Ileproanyeckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB UIsI pa3BUTHS Hayku W npaktuku. J[. M. MenpaeneeB — y4y€HbIA U
IrpaXIaHUH.

Xumuueckas cBsizb. KoBaneHTHass (MOJsIpHAsE W HEMOJSIpHAs) CBSA3b.
DIEeKTPOOTPULIATEILHOCTh XUMUUYECKUX 3JIeMEHTOB. IOHHAs CBSI3b.

Crenenbp okucieHusi. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tponecchbl OkucaeHus U BOCCTaHOBIICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHue oO0pas3loB BEIECTB METAUIOB U HEMETAJIOB, B3aMMOJCHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCIOT M WIEIOYEH, IMPOBEACHUE OINBITOB,
WUTIOCTPUPYIOIINX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUU
(ropenue, peakiny pas3yioKeHUs, COeTUHEHHUS ).

Mexcnpeomemmnnie ceasu

Peanm3zanuss MeXNpeaMETHBIX CBSI3€M NpH HM3yYEHUM XMMUU B 8§ Kjacce
OCYUIIECTBJISIETCS. Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyUYHbIX
MOHATHUM, TaK U MOHITUH, ABJISIOMIUXCA CUCTEMHBIMU JJI1 OTJAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mme ecTecTBEHHO--HAYyYHbBIE TIOHATHS: HAyYHBIN (DaKT, TUTIOTE3a, TEOPH,
3aKOH, aHaliu3, CHUHTE3, KiIacCuPUKalus, MNepUOAUYHOCTh, HAOIIOACHHE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHNE, MOJIETb, SIBJICHHE.

®dusuka: marepus, aroMm, OJJIEKTPOH, NOPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsll, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHME BEILECTBA, T'a3, PU3NYECKUE BETUUYUHBI, €AUHUIIBI
U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE€3/bl, CONHIIE.

buonorus: hotocunres, nprxanue, 6nocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MuHEpasbl, TOPHbIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOTUIMBO, BOAHBIE PECYPCHI.
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BeurecTBo U XuMHYecKasi peakius

Ilepnonnueckunt 3akoH. Ileproguyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHUHM CBOMCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, KaJIWsd, KaJIbLMsI M HX
COCAMHEHNH B COOTBETCTBUM C TIOJIOXKEHUWEM 3JJIEMEHTOB B llepmommueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUABI XMMHMYECKOW CBsI3U. THUIBI KPUCTAIUIMYECKHUX
pElETOK, 3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XMMUYECKOU CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIACCaM HEOPraHUYECKHUX
COCMHEHNH, TEHETUYECKas CBA3b HEOPTaHNMYECKUX BEILECTB.

Knaccudukanus XuMHUUECKUX peakuil 0 pa3IMYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIHMX B PEAKIUHU BEIIECTB, IO TEMJIOBOMY 3(PQeKTy, Io
M3MEHEHHUIO CTETNEeHEW OKHUCIICHUS XMMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajuu3aropa). JK30- U I3HAOTEPMUUYECKUE PEAKLNH, TEPMOXUMUYECKHE
YPaBHECHHUS.

[TonsitTue o cxopoctn Xumuyeckoil peakuuu. lloHarue o6 oOpaTuMbIX M
HEOOPATUMBIX XMUMHUYECKUX peakuusx. [IoHATHEe O TOMOreHHBIX U T€TepOre€HHbIX
peakuusax. llonsatne o karammse. IlonsATre 0 XMMUYECKOM paBHOBecHH. DaKTOPHI,
BIIMSIOIIME HA CKOPOCTh XUMHUYECKOM pEAKUMM M IIOJOKEHHE XMMHUYECKOTO
PaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE  PEAKLMM,  JJEKTPOHHBIM  OanaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOU peakuuu. CocTaBieHUE ypaBHEHUMN

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HCMIOJb30BAHUEM  METOJIa
AIIEKTPOHHOTO OaiaHca.

Teopust FAEKTPONTUTUUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M OHUCCOLMAIMU BEIIECTB C Pa3IMUYHBIMU BUIAMU
XUMU4ecKo# cBsi3u. CteneHs aucconuanuu. CHIIbHBIE U CIIA0BIC SJIEKTPOJIUTHI.

Peakiuu MOHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUA HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWMCTBAa KHUCIOT,
OCHOBAaHMM M COJI€ll B CBeT€ MPEACTaBICHUNA 00  AIEKTPOIUTHYECKOU
nucconuanvu. KauecTBeHHbIE peakiiuu Ha MOHBL. [loHsATHE O TUIpOIH3E COel.

Xumuyeckuii sKcnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPUCTAJUIMYECKUX PEMIETOK HEOPTraHUYECKUX
BEIIECTB — METAUIOB U HEMETAUIOB (TpaduTa W amMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHYECKOW pEaKIUU
OT BO3JCUCTBUSL PA3NUYHBIX (PAKTOPOB, HCCIEAOBAHHE BIEKTPONPOBOIHOCTU
pacTBOPOB BEUIECTB, Mpolecca AUCCOLMALMM KHCIOT, LIEI0Yed U coyei
(BO3MOKHO  HMCHOJIb30BaHME  BHUJIEO0  MAaTEpUalOB), IPOBEJIEHUE  OMBITOB,
WUTIOCTPUPYIONIUX ~ TPHU3HAKW  MPOTEKaHUS  peakluii HOHHOTO  OOMeHa
(oOpa3zoBanue oOcaaka, BBICICHHE Ta3za, OOpa3oBaHWE BOJNBI), OIBITOB,



WUTIOCTPUPYIONIUX ~ MPUMEPHI  OKUCIUTEIIEHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
(ropeHue, peakiuu pa3ioKEHUs, COEIUHEHHMs), PACIIO3HABAHNE HEOPraHUYECKUX
BEUIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, peIIeHUE
AKCTIEPUMEHTAIILHBIX 33]1a4.

Hemeranbl u X coeTUHEHUS

OOmrast xapakTepucThKa rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue M (U3HUYECKUEe CBOMCTBA MPOCTHIX
BEUIECTB — TaJlOreHOB. XHMHYECKHME CBOMCTBAa Ha TMpuUMepe  XJIopa
(B3auMoJeicTBUE C MeETaulaMHM, HEMETaUlaMH, IIejo4yaMu). XJIOPOBOJIOPO.
ConsiHast KMCIIOTa, XMMUYECKUE CBOWCTBA, MOJIydeHUE, NMpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOJA HA OPraHu3M 4YeJoBeKa. BakHelmume XJIOpuAbl U HX
HaXOXEHUE B IPUPOJIE.

OObmias xapakTepuctika 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHn okucieHus. CtpoeHune W (pu3myecKkue CBOMCTBA
POCTHIX BEUIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPO1a
U cepbl. XuMUYeckue cBoilicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMUYECKHEe CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEITN KHUCIOTHBIX OKCHJIOB.
Cepnas xucnora, ¢U3HYECKHE W XHMHYECKHE CBOWCTBa (oOmme  Kak
MPEACTaBUTENS KJAacca KHUCIOT H crneruduyeckne). XUMHUYECKHE PEaKIluH,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJy4YeHUs CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil Kuciaotbl. Coau CEpHON KUCIOThI, KAUECTBEHHAsI PEaKiMsl Ha

cynabdar-uoH. Haxoxzaenue cepbl M €€ COEIMHEHUH B IpUpoJe. XUMHUYECKOE
3arpsi3HEHUE OKPYIKAIOLIEH Cpelbl COSAMHEHUSAMU Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEAOTBPAIICHHUS.

OO6mias xapaktepuctuka a3neMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTpOEHHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHUCIEHUS. A30T, pacpOCTpaHEHHE B MPHUPO/IE,
¢busnueckre u xumMuyeckue cBoiictBa. KpyroBopot azora B npupoze. AMMHUAK, €ro
¢bu3nuecKkre U XUMUYECKHE CBOMCTBA, MOy4eHHEe U npuMeHeHue. Coyim aMMOHMUS,
X GU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3UYeCKue U XUMUYECKUE
CBOMCTBa (00mMe Kak TPEACTABUTENs Kilacca KHUCIOT U crenuduaeckue).
Hcnonp30BaHWe HUTPATOB M COJEH aMMOHHMS B KauyecTBE MHHEPaIbHbBIX
ynoopeHuil. XuMu4yeckoe 3arpsa3HeHue OKPYKaroIIe cpeibl COeMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKIW, 3arps3HEHUE BO3ayXa, NouBbl U BoAoEMOB). Docdop,
ajutorponHele Moaudukanuu docdopa, GU3MUECKHE U XUMHUUYECKHE CBOWCTRA.
Oxcun pochopa (V) u pochopnas kucnora, puznueckre 1 XMMAYECKHE CBOWCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATIbHBIX YI00pEHUH.

O6mas xapakrtepuctuka 31aeMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCIEHHUA.  YTIEpOol,  aJJIOTPOIHbIC
Moau(UKaIMK, paclpocTpaHeHHEe B MpHUpoAe, (GUINYECKUE H XUMHYECKHE
cBoiicTBa. Ancopouusa. KpyroBopot yriepoaa B mpuponae. OKCUIBI yriiepoaa, ux
¢uznueckue M XUMHUYECKHE CBOWCTBA, JEHCTBUE Ha JKUBbIE OpPTaHU3MBI,



MOJIyYeHHWE M TMPUMEHEHHE. DKOJOTHYeCKHe MPOoOJIeMbl, CBS3aHHBIE C OKCHIOM
yrnepoaa (IV), rumoreza 11o0anpHOrO MOTEIUIEHHS KIIMMaTa, MAapHUKOBBIN
3¢ ¢deKkT. YronbpHas KUcioTa U €€ cosid, X (pUu3nueckue U XMMHYECKHE CBOMCTBA,
nojlyueHne U mnpumeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEIbCKOM
XO35MCTBE.

IlepBoHayanbHbIE NOHATHA 00 OPraHUYECKHUX BELIECTBAX KAK O COEAMHEHUAX
yriepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJI, TJIULEPUH, YKCYCHasl KHCIIOTA).
[IpuponHble HMCTOYHHUKH YTJIEBOAOPOJOB (yrojib, MPUPOAHBIA Ta3, HedTh),
OPOAYKTHl HUX MepepadoTku (OEH3MH), WX POJb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTie 0 OMOJIOrMUYECKH Ba)XKHBIX BEIIECTBAX: KUPaAX, OesKax, yriaeBoaax — U UX
poluM B OKM3HM 4YEJIOBEKAa. MarepuallbHOE €JUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COETUHEHUM.

Kpemuuii, ero Qusuueckue M XUMHUYECKHE CBOWCTBA, TMOJIy4YCHUE H
npumenenue. CoeauHeHuss KpemHust B mpupoxae. OOmue mnpeacTaBieHus 00
okcune kpemuus (IV) u kpemuueBor kucnore. CHIMKAThl, UX UCIOJIb30BaHUE B
OBITY, B IPOMBIIUIEHHOCTH. BakHelIne CTpoOMUTEIbHbIE MaTEpUalbl: KEpaMHKa,

CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [IpobiiemMbl 6€30macHOr0 MCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 00pa30B HEOPTAHMYECKUX BELIECTB, CBOMCTB COJSHON KHUCIOTHI,
IPOBE/ICHUE KAaYeCTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJEHUE TPU3HAKOB
WX TIPOTEKAaHWS, OMBITHI, OTpaXaronue (U3NYECKUE W XUMUYECKHUE CBOWCTBA
TAIOTCHOB W WX COCAMHEHHWH (BO3MOXHO HWCTIOJIB30BAHUE BUICOMATEPUAIIOB),
O3HaKoMJIeHHe ¢ oOpa3laMu XJOpUIOB (TAJOT€HHUJIOB), O3HAKOMJICHHE C
oOpasulamMu  cepbl W €€  COCAMHEHHSIMU  (BO3MOXKHO  MCIOJb30BAHHE
BUJIEOMATEPUAIIOB), HAOIOJICHUE Tpoliecca OOYTIMBaHMs caxapa MoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, MW3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBIeHHON CEPHOIl KUCIIOTHI, MPOBEIEHNE KaYeCTBEHHOW peakluu Ha Cynb(ar-
MOH M HAOJIOJIEHWE TMpHU3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBolicTBaMH a3oTa, (ocdhopa M uxXx coeguHEHUN (BO3MONKHO MCIOJIB30BAHKE
BUJIEOMATEpUAIIOB), 0Opa3laMu a30THBIX U (HOoCcHOpPHBIX ya00peHHi, MOJydeHHE,
coOupaHue, pacrmo3HaBaHME€ M M3YyYEHHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBCHHBIX PEAKIUH HA MOH aMMOHHS H (QocdaT-HOH U W3ydeHUE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOACHCTBUE KOHIIEHTPUPOBAHHON a30THON KHUCIIOTHI C MEJbIO
(BO3MOKHO UCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB), U3y4YeHHE Mojienen
KPUCTAINIMYECKUX peHETOK anmasza, rpadura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCcOpPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOTra3a, MOJydyeHUe, cCOOMpaHue, pacro3HaBaHUE W H3yueHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MPOBEJICHHE KAaUeCTBEHHBIX pEaKIui Ha KapOOHAT U
CWIMKAT-UOHbl W U3Yy4YEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOIYKIIUEH CHJIMKATHOW TMPOMBIINUICHHOCTH, PEIICHHE SKCIEPUMEHTATBHBIX



3a7a4 1o TeMe « BaxxHelIe HEMETAIUIbl U KX COCTUHEHUSD.

MeTa/libl M MX COeIMHEHUS

OOmrast XxapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHHUH
ux nonoxenus B Ilepumommueckon cucreme xumuuyeckux osnementos /JI. .
MenpneneeBa u ctpoeHus: aromoB. CTpoeHHE MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKAa.  DJIEKTPOXMMHUYECKUUA  psij
HanpspKeHU MetaioB. OU3nyeckre U XUMUYECKHUE CBOWMCTBa MeTaiioB. OO1ue
crocoObl monydeHuss MetawioB. [loHsATHE O KOpPpO3UHM METAIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Kopposuu. CmiaBbel (CTajb, YyryH, AIOPaIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIUICHHOCTH.

[I{enoyHbple MeTaIbl: NOJOXKEeHHE B [leproanueckoil cucTeMe XMMUYECKUX
anemeHToB JI. 1. MenaeneeBa, CTpOCHUME MX aTOMOB, HAaXOXKJIECHUE B IPUPOE.
duznyeckre U XUMHUYECKHE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl 1

TUAPOKCUABI HATpus W Kanus. [IpuMeHeHue WIENOYHbIX METalIOB U UX
COE€IMHEHUM.

[llenouyno3eMenbHbIE METAUIBI MArHUM W KaJbLHW: TIOJOXKEHUE B
[Tepuoanueckon cucreme xumudeckux aneMmeHtoB . 1. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJIeHHUE B Ipupoae. PU3nyeckue 1 XMMUYECKUE CBOKMCTBA MarHus
U Kanpuuda. Baxseiilive coeauHeHHs Kainblus (OKCUI, THUIPOKCHA, COJIH).
KécTkocTh BOJBI U CIOCOOBI €€ YCTPaHEHUS.

AsroMyHMN: TTONI0KeHKE B [leproauyeckon cucTeEMe XMMHYECKUX DJIIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoXKIeHWE B npupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHMS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCHUIA
ATIOMHUHUSL.

Keneso: nonmoxenne B [lepruoanueckor cUCTEME XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa, CTpOoeHHME aToma, HaxXOXKIACHHE B npupone. Pu3MYeCKHe Hu
XUMHYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u xenesa
(IIT), ux coctaB, CBOWCTBA U TIOJTYYEHHUE.

Xumuueckui skcnepumenm:

O3HAaKOMJIEHWE C O0Opa3llaMu METauIOB M CIUIaBOB, HX (PU3NYECKUMU
CBOMCTBaMHU, HU3YYEHHE  pE3yJbTaTOB  KOPPO3HUM  METALIOB  (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEW B3aUMOJECHCTBUSA OKCHAA
KalbllUd W HATpUs C BOJOH (BO3MOXXHO HCIIOJIb30BAaHUE BHUIECOMATEPUAIIOB),
UCCIIEOBAHUE CBOMCTB KECTKOM BOJBI, MPOILIECCA TOPEHHUS JKejie3a B KUCIOPOAE
(BOBMOKHO  HMCIHOJIb30BAHME  BHUACOMATEPHUATIOB), MPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEAaKIMi HAa MOHBI: MarHus, KajbliMs, allOMUHUS, [IUHKA, JKeye3a
(IT) u xxene3za (II1), meau (1), HaOmrOAEHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IUIAMEHU HWOHAMHM HaTpHsl, Kajdus W KaiblMs (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIIeNOBaHNE aM(POTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIlIEHHE IKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BaxkHeiiiive
METaJUJIbl U KX COEUHEHHUS.

XuMHA ¥ OKPYKAOIIAs cpeaa



BemecTBa m marepuansl B IIOBCEAHEBHOM »XU3HM YeloBeKa. besomacHoe
UCIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuil B ObiTy. [lepBas momomib mnpu
XUMHYECKUX 0KOTaxX U OTPaBJICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarlled cpeabl (mpenenbHas JOMyCTUMAs
KOHIleHTpanus BemiecTs, Aanee — [1/IK). Poib xuMuu B pelieHUU 3KOJI0TUUECKUX
npooJieM.

Xumuueckuu s3Kkcnepumenm:

U3ydeHue o0pa3lioB MaTepUajoB (CTEKJO, CIUIaBbl METAJUIOB, MOJMMEPHBIE
MaTepualbl).

Mesxcnpeomemmnnie ceasu

Peanuzanus MeXNnpeaMETHBIX CBA3€H NpU M3YYEHUM XHMHH B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIMOJIb30BaHUE KaK OOLMX €CTECTBEHHO-HAYUYHBIX
NOHSATUM, TAK W MOHATUH, SBIISIIOIIUXCS CUCTEMHBIMU JJIS1 OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 ITUKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHATHA: HAy4YHBIM (pakT, TUMOTE3a, 3aKOH,
TEOpHus, aHalu3, CHUHTE3, KiIaccuukauus, TMNEePUOAUYHOCTb, HAOIIO/IEHUE,
DKCIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHUE, MOJIEJb, SBICHHUE, MAPHUKOBBIN
3 PeKT, TEXHOJIOTHSI, MAaTEPUATIBI.

®u3uka: marepus, aToM, OJJIEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIHI,
M30TONBI, PaJUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPHUUECKU 3apsll, MPOBOJHHKH,
MOJIyIPOBOJIHUKH,  JTUAJIEKTPUKH, (HOTOINEMEHT, BEUIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTbD, KPUCTAJUIMYECKAS
peméTka, CriaBbl, (U3UYECKUE BEIUYUHBI, €IMHULIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE€3/b1, COJTHLIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KOCHCTEMA, MUHEPATHHBIC
yI00pEeHHs, MUKPOIJIEMEHThI, MAKPO3JIEMEHThI, MUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, rugpochepa, MHUHEpanbl, TOPHbIE MOPOJIBI,
NIOJIE3HBIE UCKOIMAaeMBIE, TOIUJIMBO, BOJIHBIE pecypchl.

IINIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA NPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~pe3yNbTaThl OCBOEHHMS IPOrPaMMbl OCHOBHOI'O OOIIETO
oOpa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XMMHH B €IMHCTBE Y4YEOHOH U
BOCIHUTATEIHHON AESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, TNPUHSATHIMU B
o0miecTBe NpaBWIaMH M HOPMAaMU IIOBEJACHHS MU CHOCOOCTBYIOT IpoLieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS M COLIMATIM3AIMH 00yUYaIOMIUXCSl.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAUUH H
paciMpeHue OmbITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:



1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:

IIEHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUESCKOMY
U HAy4YHOMY HACJICIHUI0, TIOHMMAHHWS 3HAYCHUS XWMHUYECKOW HAayKH B >KH3HU
COBPEMEHHOT0 O0O0IIeCcTBa, CIOCOOHOCTH BJAJACTh JTOCTOBEPHON HH(pOpPMAIUEH O
MEPENOBBIX JIOCTIKCHUSIX U OTKPBITUSAX MHUPOBOW W OTEUECTBEHHOW XHWMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHMS:

MPEACTABICHUS] O COINHAIBHBIX HOPMax W TMPABWIAX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE, KOMMYHHUKATUBHOW KOMITIETEHTHOCTH B OOIIIECTBECHHO
MOJIC3HOM,  Y4eOHO-MCCIEAOBATEIbCKOM, TBOPYECKOW HW  APYrMX  BHOAX
JEeSTETPHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOW MEATEILHOCTH TIPH
BBITIOJITHCHUH YYEOHBIX, TIO3HABATENHHBIX 3a7a4, BBIOJIHCHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YIECOHBIX MMPOEKTOB, CTPEMIJICHHS K B3aUMOIIOHUMAHUIO
U B3aWMOIIOMOIIM B TIPOIlECCE OTOW yYeOHOH JESITEIIbHOCTH, TOTOBHOCTH
OIICHWBATh CBOE TIIOBEJICHWE M TIOCTYIKH CBOMX TOBapHUIICH C IO3WUIIHA
HPABCTBEHHBIX U TTPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCTIEACTBUI MOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'0 IO3HAHMS:

MHUPOBO33PEHUYECKUE TPEACTABICHHUS] O BEIIECTBE W XMUMHYECKOW PEaKInH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKH M COCTABJISIONINC
OCHOBY IS TIOHUMAaHHUS CYIIHOCTH HAyYHOH KapTUHBI MHpPA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOIBI, B3aUMOCBA3SIX YEJIOBEKa C
IPUPOIHOU CPEIOH, O POJIM XUMMUU B ITO3HAHUH dTUX 3aKOHOMEPHOCTEH;

MMO3HABATEJIbHBIE MOTHBHI, HAMPABJIEHHbBIE HA MOJYyYE€HWE HOBBIX 3HAHUU I10
XUMUHU, HEOOXOIUMBIE IS OOBSICHEHHUS HAOIIOJAEMBIX IMPOIIECCOB W SIBICHHM,
M03HABATENIbHON, MH(DOPMAIMOHHOW W YHUTATEIBCKON KYJIbTYpPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSTEIILHONH pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOMN

JUTEPATYPOH, JOCTYMHHIMA TEXHHUUYECKHUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, IMPOEKTHOM M  HUCCIEeN0BATENbCKOU
JeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIEHHOCTH M YPOBHS OOy4deHUS B
JlaabHEHIIeM;

4) popMupOBaHUSA KYJIbTYPbI 3I0POBbA:

OCO3HaHWE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3J0pPOBbI 00pa3 *U3HHU, OCO3HAHUE TMOCIEICTBUNA U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KypeHHSI),
HEOOXOAMMOCTH COOJIO/IEHUs TIpaBU  O€30MAaCHOCTH Tpu  OOpameHuu ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U PEaIbHON KU3HH;

5) Tpy10BOr0 BOCIIMTAHUSA:

MHTEPEC K MPAKTUUYECKOMY M3yUEHHUIO ITpodeccuil u Tpyia pa3inyHOro poja,
yBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOM NESITEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHS TMPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIM BBIOOD



WHIVUBUTYTBHON TPACKTOPUHU MPOJOJIKEHUS 00pa30BaHUs C YUETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHoN npodeccCuoHanbHOM EeSITeIbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(ECCUOHATBHOM CpeIe;

6) 3K0J10rH4eCcKOro BOCIIUTAHMSI:

AKOJIOTMYECKU I1eJIec000pa3HOe OTHOIIEHHWE K TMPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHMUSI, IOHUMAHWE 1IEHHOCTH 3J0pPOBOr0 U
O0e3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHWE IIEHHOCTU COOJIOJCHUS
npaBui 6€30MacHOTO MOBEICHUS MPU PabOTE C BEIIECTBAMU, a TAKKE B CUTYyaITUsX,
YTPOXKAIOIIKNX 3I0POBBIO U JKU3HH JIFOICH;

CITIOCOOHOCTH TMPHUMEHATHh 3HAHMS, MOJIydaeMble TIPU WU3YUYEHUH XUMHH, IS
pelieHus 3aj1a4, CBI3aHHBIX C OKPY>KaIOIeH MPUPOTHON CPEAOH, IS MOBBIIICHHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIbTYpPhl, OCO3HAaHUA TJIOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIIEeM W MyTeld WX PEMICHHs MOCPEICTBOM METOJIOB XHMHH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOHN U COITMAILHOMN MPaKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wmeTanmpeaMETHBIX pPE3yJbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMUpOBaHMUS MHUPOBO33PCHHS OOIlEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOphIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX TpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHWH W3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IETOCTHON

HAay4YHOW KapTHHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (ITO3HABATEIHHBIC,
KOMMYHUKATUBHBIE, PETYISITUBHBIE), KOTOpbIE oOecneunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO yueOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble JJornueckue aeiicTByA:

YMEHMSI HUCIOJIb30BaTh MNPUEMBI JOTMYECKOTO MBIIUICHUS NPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICI XUMUUYECKUX TMOHATUM (BBIACIATH MUX XapaKTEPHBIC
NpPU3HAKH, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMU TMOHSATHUSIMH), MCIOJIB30BATh
MOHSTHUS JI1 OOBSICHEHUS OTAEIBHBIX (DaKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS H
KpUTEPUHU ISl KJIacCU(PUKAIMN XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIIHi,
yCTaHABJIMBATh MPUUYUHHO-CIICJICTBEHHBIE CBS3M MEXKIYy OOBEKTaMH HW3Yy4YeHHS,
CTPOUTH JIOTUUECKHE PACCYXKICHUs (MHIYKTUBHBIE, JEAYKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOJILI U 3aKJIIOUCHUS;

YMEHHE TMPUMEHSATh B TMPOLECCE TMO3HAHUS TMOHATUS (MpPEIMETHBIE H
METanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HaK (CMMBOJ »JJIEMEHTa), XuMuueckas QopMmyia U ypaBHEHHE
XUMUYECKON PEAKIUU — MPU PENICHUN Y4eOHO-TI03HABATENBHBIX 33714, C YIETOM



ATUX MOJIENBHBIX TPEICTABICHUNA BBISBISATh M XapaKTEPU30BATh CYIICCTBEHHBIC
NPU3HAKU U3YyYaeMbIX 00BEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaKIIH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBICHUSIX.

ba3oBble ucciaegoBare/ibCKue 1efiCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAaueCTBE WHCTPYMEHTA
MO3HAHUA, a TaKXXE B KAyeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3bl IO
MIPOBEPKE MPABMIHBHOCTH BHICKA3bIBAEMBIX CYKIICHHUIA,

MpUOOpPETEHUE ONbITa MO TUTAHUPOBAHUIO, OPTraHU3AIMU W TMPOBEIACHUIO
YUYEHMUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOJoaaTh 3a XOJOM Ipollecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro pe3ynbTar, GOpMyIUpOBaTh 000OIICHUS U
BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABISITH OTYET
0 MPOJIETaHHO paboTe.

PabGora ¢ undopmanmueii:

yMEHUE BbIOMpATh, aHAIM3UPOBATh M MHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJIOB U (DOPM IpPEICTaBIICHUS, MOIYYAEMYIO U3 Pa3HBIX MCTOYHUKOB
(HayyHO-TIOMYJISIpHASE ~ JIUTEpaTypa XUMHYECKOTO COJIEpKaHMs, CIPaBOYHBIC
nmocoOus, pecypcel MHTepHeTa), KPUTHYECKH OIICHHBATh MPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO MH(OpMAITHIO;

yMEHUE TPUMEHSATh pPa3uyHble METOIbl U 3aIpPOChl IPHU MOUCKE U O0TOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJi BBINOJHEHUS
yueOHBIX U MO3HABaTEIbHBIX 3a7a4 OMpPEeIEHHOTO TUIIA, TPUOOPETEHHE ONbITA B
o0JlacTH  MCTMOJIb30BaHUSI WH(OOPMAITMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHBHOTO MCIIOJIb30BAHUS PA3TMIHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (JOpMY MpeCcTaBlIeHUsT HHGOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d  HECJIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
IpyruMu popmamu rpaduKu ¥ ©X KOMOMHALIUSIMU;

YMEHUE UCIONB30BaTh W aHAJU3UPOBaThH B TIpomecce Y4YeOHOUW U
MCCTIEIOBATENbCKOW NEATeTFHOCTH HH(POPMAIMIO O BJIUSHHUH MPOMBIIIIICHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHUE OKpYXarouehd NpUpOaHON
Cpelbl.

KoMMmyHHKaTHBHBbIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHS 3aJaBaTh BONpPOCHl (B XoJe auanora v (WiaM) JHUCKYCCUHU) MO
cymecTtBy  obOcyxmaemMoil  Tembl, (OPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS MIPEJIOKEHHON 3a/1a4u;

YMEHUS  TPENCTaBIATH  TOJYYCHHBIC  pPe3yJdbTaThl  IMO3HABATEIHHOU
NESATEIPHOCTH B YCTHBIX W THMCHBMEHHBIX TEKCTax; JeJaTh TPE3CHTAIUIO
PE3yNIbTATOB BBIMOJHEHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITA,
1abopaTOpHOM pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHUsI y4eOHOTro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOW W  MCCIIENOBATEIbCKOW  JCATENBHOCTH TPU  PEIICHUU
BO3HHMKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIMX WHTEPECOB U COTIIACOBAHUS



no3unuii (00CyX)aeHusi, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JEHCTBUM, ONPENEIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBHITIOJTHEHHOM pabOTHI U Apyrue).

PeryisiTuBHBIC YHUBepPCAJIbHbIE y4eOHbIEC 1eliCTBHSA:

YMEHHUE CaMOCTOSITEIbHO OMNPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NeATEeNIbHOCTh, BRIOUpATh Hanbosiee dPheKTUBHBIEC CIIOCOOBI pelIeHUs] YUeOHBIX U
MIO3HABATEJIbHBIX 337a4, CaMOCTOSITENIBHO COCTAaBIATh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIM  QJITOPUTM  ACHUCTBUM NPU BBINOJHEHUM 3aJaHUM C y4ETOM
MOJIYYEHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUSIX,
OLIEHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJbTaTa 3asBJICHHOW IIEIH, YMEHUE
HCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IIPE/IJIaraéMbl€ B yCIIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00S3aTENLHOTO
COJICp)KaHMs, YCTAaHOBJIEHHOI'O JaHHOW (QeaepanbHON pabouelt MporpaMmon,
BBIJICJIAIOT: OCBOEHHBIE O0YYAIONIMMUCS HayYHbIC 3HAHUS, YMEHUS U CIIOCOObI

NEUCTBUN, crnenmupuIecKkue Il TPEeAMETHOW obmactn  «XUMHS», BUIBI
NEATENPHOCTH 1O  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPIPETALNH,
peoOpa30BaHUIO ¥ MPUMEHECHHIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIIHSX.

K xoniy oOydenus B 7 Kjacce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

* IOHMMATb  XUMHUYECKYI0 CHUMBOJIMKY: 3HAKH XUMHUYECKUX DIEMEHTOB,
GopMyIibl XUMHUYECKMX BEIIECTB W YpPAaBHEHHUS XHMHUYECKUX PEaKIui;
OCHOBHBIE XMMHYECKHUE MTOHATHS: XUMAYECKUHN JJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJBHBIE ATOMHAs1 U MOJIEKYJISIPHAs MacChl, BEIIECTBO, MAacCOBast U
0o0BbeMHas 10JIM, XMMUUYECKasl PeaKius;

* Ha3bIBaTh: XMMHUUYECKHUE BJIEMEHTBI; OIMPENENATh: COCTAB BEIIECTB MO UX
dbopmynam, oOpamarbcsi ¢ XUMHYECKOW MOCYI0M U J1abopaTOpHBIM
000Opy/OBaHHEM, BBIYHCIATH:ATOMHYIO M MOJIEKYJSIPHYIO — MaccChl;
IPOU3BOJMTH PACUET MACChl OCHOBHOI'O BEIECTBA IO MAacce BEIECTBA,
COZIEPIKAILET0 OMNPENEIICHHYI0 MAacCOBYIO JOJIIO NPUMECE W JApyrue
MOAU(PUKAIIMOHHBIE PACUETHI C UCIIOIB30BAHUEM STUX MOHATHIA.

* WCIIOJIb30BAaTh MPHOOpPETEHHBIC 3HAHWSA W YMEHUS B IPAKTHUCCKOH
NESATETLHOCTH W TOBCEIHEBHOW KU3HM JUIsi: O€30TacCHOTO OOpaIieHus ¢
BEIICCTBAMH W MaTepHaIaMHU; IKOJOTHYCCKU TPAMOTHOTO TOBEJCHUS B
OKpY)KAaloIeW Cpelie; OICHKU BIMSHUS XUMHUYECKOTO 3arps3HEHUs
OKpY)KaloIlel cpeapl Ha OpraHWu3M 4YeJOBeKa, KPUTHUYCCKON OIICHKU
uH(OpPMAIlMU O BEIISCTBAX, HCIIOIb3YEMBIX B OBITY; MPUTOTOBICHUS
pPacTBOPOB 3aJJaHHOW KOHLIEHTPALWH.

K xonity oOyuenus B 8 kiacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE



JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX MOHSATHUM: aToM, MOJEKYJa,
XUMHYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOJHOPOJHAS ), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IOl XUMHUYECKOTO 3JIEMEHTA B COSTMHCHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATENIBHOCTb, CTENEHb
OKHUCJICHUS, XMMHUYECKasi peakius, KiacCuPuKauus peakiuil: peakuuu
COCMHEHUS, PEAKUUU PA3JIOKEHUS, PEAKIUHU 3aMEIICHUS, PEAKIUU
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKITNH, TeTIOBOW d(PeKT peakiuu,
AIpO aTOMa, BJEKTPOHHBIA CIOM aToMa, aTOMHas OpOUTallb, paaUyC
aToMa, XUMHUYECKAs CBS3b, MOJIAPHASI U HEIMOJSIpPHAs KOBAJEHTHAas CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHWOH, PACTBOpP, MAaccoBas N0Js BEIIECTBA
(TIpolieHTHAsE KOHIIEHTpAllKsl) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSITHUH U
IPUMEHSTH 3TU HOHITHUS IIPU OMMCAHUH BELIECTB U UX MPEBPALICHUN;
HCIIOJTH30BaTh XMMUYECKYI0 CUMBOJIMKY JIJISI COCTaBICHUS (HOpMyIT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

ONpeNeNsTh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWUCIIEHUS  DJJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUU M0
dbopmynam, BHUJ XUMHUYECKOM CBs3M (KOBaJICHTHAasT W HWOHHAs) B
HEOPraHUYECKUX COETUHEHUSX;

packpbiBath cMbica [lepuomnueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOICTB
XUMUYECKUX AJIEMEHTOB OT MX nojioxkeHus B I[lepuoauueckoid cucreme,
3aKOHOB COXPAHEHMUSI MacChbl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTrazpo;

OMKCHIBATh M XapakTepu3oBaTh Tabmmunyio Gopmy Ilepuoamaeckoit
CUCTEMBbl XMMHMYECKHX DJJEMEHTOB: pa3auyaTh IOHATUS «IJIaBHas
noarpynna (A-rpynmna)» u «nobdouHas noarpynna (b-rpymma)», Manbsie u
OOJbIIME TEPHUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE MMEIOTCS B
tabmume «llepuogmueckass cucrema xummueckux saementoB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij fAjipa, 00IIee YUCIO 3JIEKTPOHOB
U pacIpeiesieHHe UX 10 AJIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKUE peakuuu (10 YUCIy M COCTaBy YYAacCTBYIOUIMX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;



MIPOTHO3MPOBATh CBOMCTBA BEIISCTB B 3aBUCHMOCTH OT WX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHYECKHX TIPEBpaAlICHUN B
Pa3IMYHBIX YCIOBHSIX;

BBIYHCIISTE OTHOCHTEIBHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO  MAacChl
BCIICCTB, MAaCCOBYIO JIOJIFO XHUMHYECKOrO JJIeMeHTa 10 (opmyiie
COCIUHEHHS, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MIPOBOJANTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIIHH;

IPUMEHSATH OCHOBHBIC OTIEPAIlMU MBICITUTEILHON ACSITEIFHOCTH — aHAJIN3
W CUHTE3, CpaBHEHHE, O00OOIIEHUE, CHUCTEMATU3AINIO, KIAcCHU(UKAITUIO,
BBISIBJICHHE TPUYMHHO--CJICACTBCHHBIX CBSI3CH — ISl M3YYCHHS CBOWCTB
BEIIECTB M XUMHUYECKUX pEaKIWd, eCTCCTBCHHO-HAYYHBIE METOIbI
No3HaHWsI — HaOMIOJeHNE, M3MEpPEHHE, MOJCIMPOBAHUE, SKCIIEPUMEHT
(peasIbHBIN ¥ MBICJICHHBIN ),

ClIeIOBaTh ~ NPaBWJIaM  IIOJIb30BAHHMS ~ XHUMHYECKOM  TOCyJIoH W
nabopaTOpHEIM  00OpPYIOBaHMEM, a TakXKe TpaBWIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHMSIMH IO BBITOJHEHHUIO
7a00paTOPHBIX XWUMHYECKHUX OIBITOB MO TMOJYYCHHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOJOpPOJAa M KHUCIOPOAA), MPUTOTOBJICHHIO
pacTBOPOB C OIPEACIEHHON MACCOBOM JOJENW PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh W TPOBOAWTh  XUMHYECKHE  OKCIICPUMEHTBI  II0
pacrlo3HaBaHWIO PACTBOPOB MIENOUEH U KUCIOT C TIOMOIIBIO WHANKATOPOB
(makmyc, heHondTanenH, METUIIOPAHX U IPYTHE).

K xonity oOyuenus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIA:

PacCKpbIBATh CMBICII OCHOBHBIX XWMHYECKUX MOHATHUH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHMOH, aHWOH, IMPOCTOE BEIIECTBO,
CJI0KHOE€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasl PEAKIUs, XUMUYECKasl CBSA3b, TEIIOBOU AP(DHEeKT
peaknuu, MOJb, MOJSPHBIA  O00BEM,  pPAaCTBOP,  DIIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAS AUCCOLUAIMSA, PEAKIUU HOHHOTO
oOMeHa, KaTajau3aTtop, XMMHUYECKOe pPaBHOBECHE, OOpaTHMbIE U
HEOOpaTUMBIE PEAKIIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIINH,
OKHCJIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHNS,
amM(pOTEPHOCTb, XUMHUYECKas CBSI3b (KoBasieHTHas, HWOHHAs,
MeTaJTM4YecKas), KpUCTAJUIMYecKass pemeTka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTh XHWMHMYECKOW peakiuu, TMPEeaebHO OIyCTUMAas
koHueHtpanusa [1JIK BemecTna;

* WUUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATUH U
MIPUMEHATH 3T MOHITUSA MPHU OMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

* UCIOJIb30BaTh XHUMHMYECKYI) CHMBOJIUKY JUIsl COCTaBJEHUS (HOpMyI
BEIECTB U YPAaBHEHUIN XUMHUECKUX PEAKIIMIL;

* onpCACIIATL BAJICHTHOCTL U CTCIICHb OKHCJICHUA XUMHWYCCKUX 3JICMCHTOB



B COCAUHEHMUSX Pa3JIMYHOTO COCTaBa, NPUHAMICKHOCTh BEHIECTB K
onpeneaéHHOMY KJlaccy COEAMHEHHH 1o QopMynaMm, BUA XUMHYECKOU
CBA3U (KOBAJICHTHAsl, HWOHHAs, METAJUIMYECKas) B HEOPraHMYECKHX
COCIMHEHMSIX, 3aps]l MOHA TI0 XUMUYECKOU (opmysie, XapakTep Cpeabl B
BOJIHBIX PacTBOPAX HEOPTAHWYECKUX COCAMHEHUHW, TUN KPUCTAJUIMYECKOU
PELIETKH KOHKPETHOI'O BEILECTBA;

e packpbiBath cMmbich [lepunoamueckoro 3akoHa JI. M. Mengeneera u
JEMOHCTPUPOBATh €ro TMOHUMAaHHE: OINHUCHIBAaTh M XaPAKTEPU30BaTh
Tabnmmunyto dopmy lleprogudeckoil cUCTeMbl XUMHYECKHX JJIEMEHTOB:
pasnuyaTh TOHSTHS «TJaBHas moAarpymma (A-rpymma)» U «moOodHas
noarpynna (b-rpynna)», wmanble U OOJBIIME MEPUOMBI, COOTHOCUTH
0003HauUEHUs, KOTOpblE MMEIOTCS B IEpUOAMYEcCKO Tabmuue, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB
(cocTaB u 3apsn sapa, oOlIee YMCIO0 AJIEKTPOHOB U paclpeiesieHue uX Mo
AJIEKTPOHHBIM CJIOSIM), OOBSCHSTH OOIUE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 3JIEMEHTOB M MX COCIMHEHUN B NpPEAENaxX MallbIX MEPHUOJ0B U
IJIABHBIX MOJArPYI C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTAaHMYECKUE BEIECTBA,
XUMHUYECKUE peaKluu (MO0 YHUCIYy M COCTaBy YYacTBYIOIIUX B PEAKIUU
BEIIECTB, MO TEMIOBOMY 3((eKTy, MO0 M3MEHEHHUIO CTENEHEH OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

* XapakTepu30BaTh (OMUCHIBATH) OOIME M CcHEHUPUUIECKUE XUMHUYECKHE

CBOMCTBA TMPOCTBIX M CJIOXHBIX BEUIECTB, MOATBEPKIAsA OINHUCAHUE

MPUMEPAMHA  MOJIEKYJSIDHBIX M HMOHHBIX YPaBHEHHM COOTBETCTBYIOIIHAX

XUMHYECKUX PEAKLINN;

* COCTaBIITb YPAaBHEHUs DJIJIEKTPOJUTHUYECKOM JUCCOLMALMNM KHCIOT,

LIEJIOYEU U COJIEU, TTOJTHBIE U COKPAILEHHBIC YPABHEHUS PEAKIIMN HOHHOTO

oOMeHa, ypaBHGHHs  pEAKIWi, TMOIATBEPKIAIONIMX  CYIIECTBOBAHUE
I'CHETHYCCKOM CBSI3M MEXK]y BEIICCTBAMH PA3JIMYHBIX KJIACCOB;

*  PACKpBIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIX —PEAKIIMIA
MIOCPENICTBOM COCTABJICHUS dJIEKTPOHHOTO OajaHca 3TUX PEaKIIHid;

* IPOTHO3UPOBATH CBOHCTBA BEIISCTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTCKAHUS XHUMHYCCKHX IMPEBPANICHUH B  Pa3IMUHBIX
YCIIOBHSIX;

*  BBIUUCIIATH OTHOCUTCIIBHYIO MOJIKYJIIPHYIO W MOJSPHYK) MAacChl
BEIIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOTO JIEMEHTa 10 (opMyJsie COSTHMHEHMUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHHIO
XHUMUYECKON peaKiui;

e coOmomaTh  TpaBWiIa  IOJIb30BAaHUS ~ XMMHUYECKOH  TOCYyI0ol
J1abopaTopHBIM 000PYOBaHUEM, a TAK)KE TIPaBUiIa OOPAIICHHS C BEIIECTBAMU
B COOTBETCTBHHM C HWHCTPYKIHSIMH II0 BBIOJHCHHIO J1a00paTOPHBIX



XUMHYECKHUX OMBITOB IO MOJYYCHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIeKUCIIoro rasa);

* TMPOBOAUTH PEAKIHMH, MOATBEPKIAIOIIME KAYECTBEHHBIH  COCTaB
pa3IMyYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OpOMUA-,
uonua-, Kapobonart-, ¢ocdar-, cunamkar-, Ccyiabdar-, TUAPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M HOHBI M3yYEHHBIX METaIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpaxX HEOPTAaHMUECKUX BEIIECTB;

* MPUMEHSITh OCHOBHBIE OTNIEPAIU MBICIUTEIBLHONU ACSITEIFHOCTA — aHAIIN3
U CUHTE3, CPaBHEHHE, 00O0IIEHNE, CUCTEMAaTU3alINIO, BbISIBICHHE TPUUYUHHO-
CIIEICTBEHHBIX CBSA3€M — ISl M3YYEHHS CBOWCTB BEIIECTB M XUMHYECKHX
peakiuii, eCTEeCTBCHHO-Hay4YHbIE METOABI TO3HAHUS — HaOIoaeHHeE,
U3MEepEeHHEe, MOICTUPOBAHNE, SKCIIEPUMEHT (PEATbHBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne

HaunmMeHoBaHue pa3iesioB U TeM

KoaungecTBo 4acoB

JyeKTpOHHBbIe(UU(POBHIE)

n/m MPOrpamMMel BCero KOHTpOJILHBIE IpakTHyeckue OO0pa3zoBaTe/bHbIE pecypchbl
PadoThHI padoThI
1. [Pa3men 1.IlIpeaMer XUMHH U 4 0 1 bu6morexa IIOK
MeTO/IbI ee H3yUeHHsI https://m.edsoo.ru/7f41837¢
2. [Pa3znen 2.CTpoeHne BelecTB U UX 2 0 0 bubnnoreka [IOK
arperaTHoe COCTOsIHMe https://m.edsoo.ru/ff0d2a6¢c
3. [Pa3men 3.CMmecu BemecTs M UX 5 0 1 Bu6muorexa [{OK
cocTas https://m.edsoo.ru/ff0d26ca
4. [Paznen 4. du3nuyeckue siBJIeHUs B 3 0 2 bubmuorexa [IOK
XMMHWH https://m.edsoo.ru/ff0d2a6¢c
5. [Pa3men 5. CocTaB BellecTB. 5 1 0 bu6nmmorexa [IOK
XuMH4YecKHue 3HAKU U GopMYyJIbI. https://m.edsoo.ru/ff0d2be8
6. [Pa 4 0 0 bubmuoreka [JOK
https://m.edsoo.ru/00adb7e2
7. |Pa3aea 7. Ci10KHBIE BeleCTBA 11 1 0 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMsi 0
OBIIEE KOJIMYECTBO HYACOB 34
[10 ITTIPOTPAMME




8 KJIACC

KoanyecTBo 4acoB

Ne HaumeHoBaHMe pa3aeioB U DJIeKTpOoHHbIe (LN (ppoBbIE)
n/n TeM NMPOrpaMMbl Bceero Koutpoasurie Hpaxrieckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 5 Bbu6nmuoreka [JOK
MIPAKTUYECKOU AEATEIIBHOCTH https://m.edsoo.ru/7f41837¢c
YyesjoBeKa
12 BeliectBa 1 XuMu4eckue 15 1 0 bubmuorexa [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxxHeiinue npeacraBuTe/ M HEOPraHM4eCKMX BelleCTB
21 Bosznyx. Kucnopoa. [Tousitue 6 0 0 Bbubnuoreka [JOK
00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucmorax 2 0 1 Bbu6nuoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
73 Bopa. PactBopsr. [Tonsitue 06 5 ) 1 Bbubnuoreka [JOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 1 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCAMHEHUIN https://m.edsoo.ru/7f41837¢c
Hroro no pasneny 30

Pa3nen 3. [lepnoanueckuii 3axkon n llepuoguyeckas cucrema xumuideckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
Xumuyeckas ¢Bsizb. OKHUCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIUN




[lepuonuueckuii 3aKOH U

31 IIepuoanueckas cucreMa 7 bubnuoreka [IOK
' XAMHYECKUX dieMeHToB /], M. https://m.edsoo.ru/7f41837¢c
Mengene-eBa. CTpoeHue aToma
XuMHYecKas CBSI3b.
3.2 OKHUCIUTEIHLHO 8 bubmmorexa HOK
) https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
bu6nmmorexa [IOK
N 15
TOTO Mo pasaeiy https://m.edsoo.ru/7f41837¢
bu6nmmorexa [IOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB 68

I[TOITPOI'PAMME




9 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungposbie
Ne ni/m P Konrtpoabsnbie | IIpakTnueckue (1uubp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypchbl
Pa3nen 1. BemecTBO 1 XMMHU4YeCKHe PeaKIUU
11 [ToBTrOpenue u yriybiaeHue 3HaHUHI 5 1 0 bubnnoreka [IOK
' OCHOBHBIX pa3/ieIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnoreka [IOK
' peaKkuuit https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAS TUCCOLUALIUS. 3 1 1 bubnnoreka [IOK
' XHUMHUUYECKHUE PEaKUU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTa/sibl M X COeAUMHEHUS
1 OO01mast XxapakTepUCTUKa XUMHYECKHUX 4 0 1 bubmuorexa [IOK
' anemeHToB VIIA-rpynnsl. ["anorensr https://m.edsoo.ru/7f41a636
OO01mast XxapakTepUCTUKA XUMHYECKHUX
2.2 BHGHI\ieHTOIf VIApr nbl. Cepa u eé 6 0 0 Bubmmorexa [IOK
' PYIHBL. &P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
23 3neH1\ieHT01f VA Ir) nbl. A30T, pocdop u ux 7 0 1 Bubmmorexa [IOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTUKa XUMHYECKHUX
2.4 BHGHI\ieHTOIf IVApr bl YTIepoa u 8 1 2 brbmorexa OK
' . PYHIIBL poaL https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeTUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/uibl M MX COeIMHEHUS

bu6nmmorexa [IOK
3.1 06 I 4
HIME CBOHCTEA METAILTIOB https://m.edsoo.ru/7f41a636
3.2 Bakueiinme MeTanibl 1 UX COSIUHECHUS 16 bubmmorexa IOK
https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pasznen 4. Xumus u okpy:xaomas cpeaa
bu6nmmorexa [IOK
4.1 BeniectBa 1 MmaTepuaibl B )KM3HU YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
Bbu6nmuoreka [JOK
PesepBHOe Bpems 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne Temaypoka KoanuecTtBo4yacoB Hara JIeKTPOHHbIE
n/m H3y4eHUst uudpoBbIie
BCEro | KOHTPOJIbHBIE | MPAKTHYeCKHe
o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl

1. [[IpenMer XxuMuu. 1 0 0 Bu6nunorexa LIOK
https://m.edsoo.ru/ff0
d210c

2. [SIBneHus1, IpOUCXOASIINEC BEIIECTBAMU 1 0 0 Bu6mmorexa [{OK
https://m.edsoo.ru/ff0
d37fa

3. [HaOGmromeHueu 3KCIEPUMEHT B XUMUHU 1 0 0 Bu6nunorexa LIOK
https://m.edsoo.ru/ff0
d37fa

4. [[Lp Ne 1 «3HakOMCTBO ¢ J1a00OpaTOPHBIM 1 0 1 bubmuorexa [IOK

o6opynosanuem. [Tpasuna Th npu pabote https://m.edsoo.ru/ff0d23de
B KAOMHETE XUMHUU. )

5. |CtpoeHue BeniecTs 1 0 0 Bu6mmoreka [LIOK
https://m.edsoo.ru/ff0
d2a6¢

6. |ArperaTHbl€ COCTOSIHUS BEIIECTB 1 0 0 Bu6murorexa [{OK
https://m.edsoo.ru/ff0d2a6c

7. |ducTble BemiecTBa U CMECU 1 0 0 Bu6nunorexa LIOK
https://m.edsoo.ru/ff0
d26ca

8. [['a30BBIC cMecH 1 0 0 Bu6nmorexa [{OK
https://m.edsoo.ru/ff0d26ca




CUMBOJIMKAa»

9. |MaccoBas 10751 pacCTBOPEHHOIO BemiecTBa |1 bubmmorexa LIOK
https://m.edsoo.ru/ff0
d350¢c

10. [[Lp. Ne2 «IIpuroToBineHue pacTBopa c 1 bubnuorexa [JOK

OIpeieIeHHOM MacCoBOi omeii» https://m.edsoo.ru/ff0d
Seba

11. [MaccoBas noss mpuMmeceit 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0d350¢

12. |HexoTopsie ciocoOsl pa3neneHus cmeceid |1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d26ca

13. uctumnsuus unu neperonka. [1.p.Ne3 Jlowm. |1 bubnmoreka IIOK

BKCIIEpUMEHT «BhIpanBanne KpUCTaLIOB) https://m.edsoo.ru/ff0d
26ca

14. [[1.p.Ne4 «Ouncrka noBapeHHON COIN» 1

15. [Xumuyeckue 3J1eMEHTHI 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d
2be8

16. [Xumuueckue 3Haku. TaOnuia xuMuueckux |1 bubmmnorexa LIOK

3HakoB /I.11.Menneneesa https://m.edsoo.ru/ff0d
2be8

17. [Xumugeckue GopMyibl, OTHOCUTEILHEIC 1 bubnumoreka IIOK

ATOMHAs U MOJIEKYJISIPHBIE MACChI https://m.edsoo.ru/ff0d323¢

18. [[loBTOpeHue n 000OIICHHE TEMBI, 1 bubimoreka IJOK

OJrOTOBKA K KOHTPOJILHOI paboTe https://m.edsoo.ru/ff0d
323¢

19. |Kontponbnas padora Nel «Yucreie 1 bubnmoreka IIOK

BEIIECTBA U CMECU. XUMHUYECKas https://m.edsoo.ru/ff0d
323¢




20.  Merasmbt bubnnoreka [IOK
https://m.edsoo.ru/ff0d
26ca

21. [[IpencraBuTenn METAIIIOB bubmmoreka [JOK
https://m.edsoo.ru/ff0d26¢ca

22. |Hemerasisl. bubmuotexa [JOK
https://m.edsoo.ru/7f4

1a636

23. [[IpeacraBuTenn HEMETAIIIOB

24. |BajeHTHOCTH

bubnunorexa [JOK
https://m.edsoo.ru/ff0d2eae

25. |Oxcuasl

but6mmoreka [IOK
https://m.edsoo.ru/ff0
d4614

26. ([[IpencraBuTeny OKCUAOB

bubnunorexa [IOK
https://m.edsoo.ru/ff0
d4614

27. |[Kucnotsl bubnuotexa [JOK
https://m.edsoo.ru/ff0d50d2

28. [[IpencraBuTEnN KUCIOT bubnunorexa [JOK
https://m.edsoo.ru/ff0
d50d2

29. |OcnoBanust. [IpeacraBuTenu OCHOBaHUM bubmmnoreka ITOK
https://m.edsoo.ru/ff0d50d2

30. [Comm

bubmunorexa [JOK
https://m.edsoo.ru/ff0

d50d2




31. [[IpencraButenu coisei 1 0 0 Bu6mmorexa [{OK
https://m.edsoo.ru/ff0d50d2
32. |Knaccudukaiys HeOpraHU4eCKuX BemecTs |1 0 0 Bu6inorexa [{OK
https://m.edsoo.ru/00a
d9cb2
33. [KoutponpHas padota No2 «OcHOBHBIE 1 1 0
KJ1aCChl HEOPTAaHUYECKUX COEIUHEHHI bubmiorexa [IOK
https://m.edsoo.ru/00a
d9ela
34. |AHanu3 KOHTPOJIbHOU paboTsl. [TonBenenue |1 0 0
MTOTOB
8 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara ungpoBbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumuun. Posb XuMuu B KU3HU 1 0 0 bu6nmmorexa [IOK
yejioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
) TTonsATHE O METOIaX MTO3HAHUS B 1 0 0 bubnuorexa [IOK
XUMHHU https://m.edsoo.ru/ff0d227¢




[Ipaktraeckas padorta Ne 1 «IIpaBuia
paboThl B 1a00OpaTOPUU U IPUEMBI
oOparieHus ¢ 1a00paTOPHBIM
000pyIOBaHUEMY

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d23dc

Yucrele Bemectsa 1 cmecu. CiocoOb!
paszaeneHus cMecen

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0d26¢ca

[Ipaktrueckas padbora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKH IIOBAPEHHOU COJIN)»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d28c8

ATOMBI 1 MOJIEKYJIBI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

XUMHYECKHE DJIEMEHTHI. 3HAKHU
(CHMBOJIBI) XUMHUYECKUX DJIEMEHTOB

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d2be8

IIpocTsle 1 CII0KHBIE BELIECTBA

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

ATOMHO-MOJIEKYJISIPHOE YUECHHE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d2d50




3aKO0H IMOCTOSTHCTBA COCTaBa BEIIIECTB.

bubnnoreka [IOK
10 Xumnueckas Gpopmyina. BanreHTHOCTD https://m.edsogru/ff()dZGae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OTHocUTENbHAs aTOMHAs Macca. bubmuorexa [IOK
OTHOcHUTENBHAA MOJIEKYJISIpHAsA Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBasi 107151 XUMHUYECKOTO bubmuorexa [IOK
3JIEMEHTA B COCIUHEHUNU https://m.edsoo.ru/ff0d350¢
13 KomuuecTBo BemecTBa. Mosb. bubmuorexa [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 du3nvecKnue 1 XUMHUICCKUE SBICHHS. bubmuorexa [IOK
XuMuueckas peaxkuus https://m.edsoo.ru/ff0d2a6¢
15 [Ipu3HaKy U yCIOBUS MTPOTEKAHUS bubmmoreka [JOK
XAMHYECKHUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubmuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus konnyecTBa, Macchl
17 BEILIECTBA IO YPABHEHUAM XUMUYECKUX Bubmmorexa [IOK
N https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanmsi XMMUYECKUX peakIuit
18 (coenuHEeHMS, pa3IOKEHUS, bubmmorera [IOK
https://m.edsoo.ru/ff0d3{34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIONEIUCT. 0606}];16HH6 u bubmorexa HOK
. https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alMsl 3HAaHUH
20 Kontponbnas pabora Nel o Teme bubnnoreka [IOK
«BelecTBa 1 XUMHYECKUE PEAKITUNY https://m.edsoo.ru/ff0d323¢
71 Bo3nyx — cmecs razos. Cocras bubnmorexa LIOK

BO3Ayxa. Kucinopona — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocToe BemiecTBo. O30H

dusnyeckue U XUMHUUYECKHE CBOMCTBA

bu6nmmorexa [IOK

22 Kucjopoja (peak OKHCJICHHUS,
HCIIOPOJA (pCaKLUHH OKHCICHHS https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
CriocoOsI MoTydeHus: KUCIopoia B
23 naboparopun zq I OMI:IH_IJIGHEIOHCTI/I Bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3pPexT XuMUIECKOI
24 peakuuu, NOHITHE O bubnuoreka LIOK
TEPMOXUMHUYECKOM YPAaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIUAX
TomnuBo (HedTh, yroiab U METaH).
25 3ar SISHGIEI/IG?;OS yra CH0CO0bI Zro Bubnroreia LTOK
P A%, https://m.edsoo.ru/ff0d4c4a
PEIOTBPALIICHUS
[TpakTuueckas padora Ne 3 o Teme
26 «[Tomydyenne u coOnpanue KuciIopoaa Bubmmorexa [IOK
- N P posa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €r0 CBOMCTBY
7 Boxopon — aneMeHT u mpocToe bubmmoreka LIOK
BelecTBo. Haxoxienue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
73 ®duU3NveCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bogopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmmoreka [IOK
29 I1
OIPITHE 0 KHCTOTaxX 1 COLAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnnoreka [IOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o Teme
Bbu6nmuoreka [JOK
31 «[Tonmydyenue u cobupanme BOAOPO/A,

W3yYEHHE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM ra30B. 3aKOH

bu6nmmorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenus o0b€Ma, KOTU4YeCTBa
33 BEILIECTBA I'a3a 10 €r0 U3BECTHOM Bubmmorexa [IOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM O0BEMY
BoruncieHust 00bEMOB ra3oB 110
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA Bubmmorexa [IOK
P .. peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 ®OuU3NveCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bu6nmmorexa [IOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIe
37 Y HEHACHIIIEHHBIE PACTBOPEI bubnmorexa IOK
P P https://m.edsoo.ru/ff0d5b40
MaccoBas 10715 BEILLIECTBA B pacTBOPE
[TpakTrueckas padora Ne 5 mo Teme
13 «IIpuroroBieHue pacTBOpPOB C bu6mmoreka [IOK
onpeAcNEHHON MacCOBOM 10JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY»
19 KonTtponbnast pabora Ne2 o Teme bubnnoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupel: cocTaB, KacCUUKAIINS, bu6nmmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
TTonydyeHue u XMMHYECKUE CBONCTBA
41 KI/ICJ'Iy;FHI)IX OCHOBHBIX U aM(OTEPHBIX bubamorexa LOK
’ p https://m.edsoo.ru/ff0d664¢e
OKCHJIOB
47 OcHoBaHusI: cOCTaB, Ki1accudukanus, bubnnoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d50d2




[TonyyeHue u XMMUYECKHE CBOMCTBA

bu6nmmorexa [IOK

43
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocTas, kiaccupukanus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TomyyeHue U XUMHUYECKHE CBOMCTBA bubmmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,
46 c ocoé ; I([) )e Zfl( e Bubmmorexa LIOK
n bl IOJTYYCHUS, XUMUYECKHU
. v https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Perenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPIAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI
43 ['eneTrdeckas CBs3b MEXTY KJIacCaMH bubmmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
49 O06o00mIeHNEe U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KontponbHas padora Ne3 o teme
50 "Oc (I: e Kﬂzcc €OpraHuYecK Bubnroreia LTOK
HOBHBI bl HEOPTaHUYECKUX
. p https://m.edsoo.ru/00ad9¢la
COCMHEHU I
[TepBbIe MOMBITKH KJIaCCH(PUKAITII
51 XUMHUYECKHUX JIEMEHTOB. [loHsITHE O Bubmmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJHbIX JIEMEHTOB
Ilepuoauueckuii 3aKoH U
P bu6nmmorexa [IOK
52 [Tepunonnueckas cucreMa XUMHYECKHUX
https://m.edsoo.ru/00ada52c
snemenToB /1. 1. Menzaeneera
bu6nmmorexa [IOK
53 [lepuoapl, rpymnmbl, TOATPYIIIBI

https://m.edsoo.ru/00ada52c




Crpoenue atromoB. CocTaB aTOMHBIX

bu6nmmorexa [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000I04YeK
N bu6nmmorexa [IOK
55 aToMOB 31eMeHTOB [leproanueckon
https://m.edsoo.ru/00ada6bc
cuctemsl /. . Menaeneena
XapakTepucTuKa XUMHAYECKOTO
56 3JIEMEHTA 110 €r0 MOJIOXKEHUIO B bubmuorexa [IOK
ITepuonnueckoii cucreme /I. H. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoguyeckoro 3akoHa
57 JUIsl pa3BUTHS HayKH U npakTuku. . W. bubnuoreka LIOK
MenaeneeB — y4€Hblii, IEAATOT U https://m.edsoo.ru/00ada96e
rPpaKJIaHUH
53 DIEKTPOOTPULIATETLHOCTH aTOMOB bubnnoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmmorexa [IOK
59 n
OFHA XHMUHCCKa CBA3h https://m.edsoo.ru/00adac34
60 KoBanenTHast nosisipHasi XumMu4ueckas bubmmoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XUMHUYECKast bubmmoreka LIOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nmmoreka [IOK
62 C
TETCHb ORUCICHI https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuorexa [JOK
peakiuu https://m.edso0.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIH bubmmorexa [IOK
https://m.edsoo.ru/00adb076
65 KonTponbHas padora Ne4 o reme bubmmoreka [JOK




«CTtpoenue atoMa. XuMU4ecKast https://m.edsoo.ru/00adb486
CBS3bY»

66 Pezepublit ypok. O6001eHue 1 1 0 0 bubnuoreka LIOK

crucTeMaTu3aluvs 3HaHUI https://m.edsoo.ru/00adb33c

67 PeseprubIit ypok. O6001IeHNEe U 1 0 0 bubmmoreka [JOK

crucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00ad9cb2

63 PesepBHelit ypok. O6006111eHHE U 1 0 0 bubmmoreka [JOK

crucTemMaTu3alurs 3HaHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68 4 6
[TPOI'PAMME
9 KJIACC
KoanuectBo yacos JJIeKTPOHHBbIE

Ne Hara uudgposbie

Tema ypoka Kontpoabubie | IIpakTuueckue
n/n Bcero U3y4YeHUs o0pa3oBaTte/ibHbIC

padoTbI padoThI
pecypchl

[Tepuonuueckuii 3aKoH.

) Ilepuoanueckas cucrema ) 0 0 bubmmoreka [IOK
XUMHYECKUX 3eMeHTOB [[. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XEIMI/I‘-IGCKI/IX 3JIEMEHTOB 1 0 0 Bubmmorexa LIOK

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

3 Knaccudukamnus u HomeHKIaTypa ) 0 0 bubmmoreka [JOK
HEOPTraHUYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buaer XuMHU4ECKO# CBSI3U U THUIIBI ) 0 0 Bbu6nmuoreka [JOK
KPUCTAIUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6




Kontponbnas padota Nel mo teme

5 «IToBTOpeHue u yriybieHue 3HaHui
OCHOBHBIX pa3/IesioB Kypca 8 Kiacca
6 Knaccuukanus XuMmuaeckux bubnumoreka LIOK
peaKuuii Mo pa3IuyHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XMMHYECCKOM
P bu6nmmorexa [IOK
7 peakmuu. [TIoHsITHE 0 TOMOTEHHBIX U
https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKITUIX
IlousTHE 0 XUMUUECKOM
aBHOBecuU. DaKTOPEI, BIUSIOIIHNE
P PEL . Bbubnunoreka LIOK
8 Ha CKOPOCTh XUMHUUYECKOU PEaKlNH U
https://m.edsoo.ru/00adc28c
IIOJIOKCHUE XUMUYCCKOIO
paBHOBECHS
9 OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakuu https://m.edsoo.ru/00adcade
Teopust 3ME€KTPOIUTHIECKON
10 ccorua C e U crabbie bubamorexa LOK
nucconuanuy. CUiIbHBIE U CIA0bI
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bu6nmmoreka [IOK
11 HNounbie ypaBHEHUS peaKIuid
https://m.edsoo.ru/00add448
XHUMHUECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHHI B CBETE MPEICTABICHHUI bubmmoreka [JOK
00 AIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIACCOIAAIIN
XHUMHUYECKHE CBOMCTBA COJICH B
13 CBETE IPEACTaBICHNI 00 bubmorexa HOK
P . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOITUAIITNH
14 [TonsiTue o ruaponuse conen bu6nmmorexa [IOK




https://m.edsoo.ru/00add9d4

O0001IeHYE ¥ CUCTEMAaTU3 AU

bu6nmmorexa [IOK

15
3HaHUHU https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
bu6nmmorexa [IOK
16 «Pemenne 3KCrepuMeHTaIbHBIX
https://m.edsoo.ru/00addbfa
3a1a4»
Kontponbnas padota Ne2 o teme
bu6nmmorexa [IOK
17 «INEKTPOTUTHYECKAS JUCCOIALIMSI.
https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKITUU B PaCTBOPaAX»
OO6mr1ast XxapaKTepuCTHKA TaJOTE€HOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
P P https://m.edsoo.ru/00addfe2
XJjopa
Xnopooaopon. CossiHasg KUCIIOTa,
19 XHUMHUYECKHE CBOMCTBA, IIOIYUCHUE bubmmorexa IOK
’ ya ’ https://m.edsoo.ru/00ade 104
MIPUMEHCHHE
[TpakTrueckas padota Ne 2 o Teme
20 «ITomyueHnue cONAHON KUCIOTEHI bubmorexa HOK
T .. " ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brruucnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIUN, €CIIM OJIUH U3 bubmmorexa [OK
PEAKIIHL, A https://m.edsoo.ru/00ade488
peareHToB J1aH B H30BITKE
” OO1mast xapakTeprCTHKA SJIEMEHTOB bubmuorexa [IOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AnIOTpOmnHBIE MOIU(PUKAIIUKA CEPHI.
7 Haxoxnenue cepbl 1 €€ coeMHEHUI Bbubnmuoreka [JOK
B IIpUpoJie. XMMHUUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoziopoji, CTpOeHUE, bubmuorexa [JOK




¢bu3nyeckre 1 XuMUYECKHe CBONCTBA

https://m.edsoo.ru/00ade802

Oxkcuppl cepbl. CepHasi KHUCIIOTA,

25 ¢buznvecKkue 1 XUMUYECKHe bubamorexa LHOK
CBOMCTBA, IpHMeHeH e https://m.edsoo.ru/00adea28
XHAMHUYECKUE PEAKIINH, JIEKALINE B
OCHOBE MPOMBIIUIEHHOTO CIIocoda

26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnmorexa [IOK
XHUMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaIoIlEeH Cpeibl COETUHEHUSIMU
Ccephl

7 Brruucnenue MaccoBoil 01U BBIXOJ1a bubmuorexa [IOK
MPOAYKTa peakuuu https://m.edsoo.ru/00adec8a
OO11ast XxapakTepUCTUKA 3JIEMEHTOB

)3 VA-rpynmnsl. A30T, bubnnoreka [IOK
pacupoCcTpaHEeHUE B IPUPOLE, https://m.edsoo.ru/00adeeab
¢bu3nveckrue 1 XMMUYECKHE CBOWCTBA
AMMuak, ero pu3nuecKue u

29 XI/IMI/I‘-IG(;KI/IC C(]I3)OI>'ICTBa, IIOJIy4YEHUE U bubmmorexa LIOK

https://m.edso0o.ru/00adf004
IIPUMEHEHHE
[TpakTrueckas padora Ne 3 o Teme
30 «TonyueHne aMmmuaka, U3y4eHUe €ro Bubmmorexa [IOK
N https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIOTa, e€ pusnueckue u bubnumoreka LIOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcrnons30Banyre HUTPATOB U COJIEH

30 aMMOHWUS B KQU€CTBE MUHEPATbHBIX bubmmoreka [JOK

ynoOpeHuit. XuMU4ueckoe
3arpsi3HEHUE OKPYKAFOIICH CPEIbI

https://m.edsoo.ru/00adf518




COCIUHCHUAMHU a30Ta

docdop. Oxeun hochopa (V) u

bu6nmmorexa [IOK

33 ocopHas KuciaoTa, GpU3NIeCKUe 1
docbop N ¢ https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, OJIyYEHUE
Ucnons3zoBanne pocdatos B
14 KaueCTBE MUHEPAThHBIX YI0OPECHUH. bubnuoreka [IOK
3arpsisHEeHUEe IPUPOTHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
Vrunepon, pacupocTpaHeHUE B
35 pu z e gmnrr){ecxrl)fle U XUMHUYECKHUE bubamorexa LOK
P P Ae https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxcuppl yriaepoaa, ux pusudeckue u
16 XAMHUYECKHUE CBOMCTBA. bubmuorexa [IOK
DKosornyeckue npoOIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKCHOM yriepoza (IV)
bu6nmmorexa [IOK
37 VYronbpHas KUCHOTA U €€ CONu
https://m.edsoo.ru/00ae006c
[TpakTrueckas padota Ne 4 o Teme
33 "IlosryyeHue yriaekuciaoro rasa. bubmuoreka LIOK
KavecTBeHHast peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
non"
[TepBoHayanbHbBIE TOHATHS 00
P bu6nmmoreka [IOK
39 OpPraHUYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COEIMHEHMSX yriepoa
. bubnnoreka [IOK
40 Kpemuuii u ero coequueHus nommotexa I
https://m.edsoo.ru/00ac080a
41 [TpakTryeckas padora Ne 5. bubnmoreka LIOK

Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4

https://m.edsoo.ru/00ae0bf2




no TeMe «BakHeilnme HeMeTaIUIbl U
UX COETMHEHUS

Kontponbnas padota Ne3 o teme

47 BasHeHILIIe HeMeTan bu6nmmorexa [IOK
«BaHel1e HeMeTamuibl 1 X
https://m.edsoo.ru/00ae0e18
COEIUHEHUS
OO6mrast xapakTeprucTUKa
XHUMHYECKHUX 3JIEMEHTOB —

43 MeTautoB. MeTtamndeckas CBSI3b U Bu6muorexa [IOK
MCTANINICCKas KPUCTAIINYICCKasA https://m.edsoo.ru/ff0d26ca
pemérka. Pu3nyecKue CBOMCTBa
METaJJIOB
XuMHUYecKre CBOMCTBA METAIJIOB.

N bu6nmmorexa [IOK
44 DNEKTPOXUMHYECKUN PsifL
o https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJIOB
OO6mwme crmocoOb! MOTyYeHUS
MetaiuioB. CrutaBel. Berauciienust mo
N bu6nmmorexa [IOK
45 YPAaBHEHUSAM XUMHUYECKUX PEaKLIUM,
https://m.edsoo.ru/00ael156
€CJIM OJTUH U3 PEareHTOB COJICPKUT
puMecu
bu6nmmorexa [IOK
46 [ToHsiTHE O KOPPO3UU METATIIOB
https://m.edsoo.ru/00ael1278
Bubnuoreka IIOK

47 [lemounbIe METATIbLI 8

https://m.edsoo.ru/00ae14b2

48 Oxcubl ¥ TUIPOKCUIBI HATPUS U bubnnoreka [IOK
Kanus https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3EeMENBHBIC METAIIITBI — bubmuorexa [JOK
KalbIIUM ¥ MarHui https://m.edsoo.ru/00ael 5e8

50 Baxueiinime coeTMHEHNS KaIbIIHS bu6nmmorexa [IOK




https://m.edsoo.ru/00aelS5e8

O0001IeHYE ¥ CUCTEMAaTU3 AU

51 .
3HAHUU
59 JKECTKOCTH BOJIBI M CIIOCOOBI €€ bubmuorexa [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpaxTrueckas pabora Ne 6 o Teme
53 "}IIZéCTKOCTB BOE[BI U METOJIbI €€ bubmmorexa LIOK
| https://m.edsoo.ru/00aclae8
YCTpaHECHUS
54 [ — bu6nmmorexa [IOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHIA U bubnuoreka LIOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bu6nmmorexa [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUIBI U COJIH JKese3a bu6nmmorexa [IOK
(IT) u xene3a (I1I) https://m.edsoo.ru/00ae35¢6
53 O06001IeHNEe U CUCTEMAaTU3AIIHS
3HAHUU
[TpakTrueckas pabora Ne 7.
59 Pemenue sxcriepMMeHTaIbHBIX 3a/1a4 bubmmoreka [IOK
no teme «BakHele MeTabl U Ux https://m.edsoo.ru/00ae3de8
COCIUHCHHUS»
Brrunciienus mo ypaBHeHUSIM
XUMHUYECKUX PEaKIUi, €CIIH OJUH U3
60 peareHToB JaH B U30bITKE WIH bubnmoreka LIOK

COJIEPKUT MpUMecH. Brruncnenus
MAacCOBOM 10JIM BBIXOJa MPOTYKTa
peakuuu

https://m.edsoo.ru/00ael 750




O0001IeHYE ¥ CUCTEMAaTU3 AU

61 . 1
3HaHUI
Kontponbnas padota Ne4 o teme
62 «BaxHeinme MeTaIbl U X 1
COEIMHEHUS»
63 BemwectBa u Mmarepuaisl B 1 bubmuoreka LIOK
MMOBCEHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XHUMHYECKOE 3arpsA3HEHUE 1 bubnuoreka LIOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponps xumuu B perreHnn 1 bubnnoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O6001eHIE 1 1 bubmmoreka [JOK
CHCTEMAaTHU3alus 3HAaHUM https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o011eHNE 1 | bubnuoreka LIOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHne 1 | bubnuoreka LIOK
cucTeMaTu3alus 3HaHu| https://m.edso0.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Xumus, 7 knacce/ I'abpuensu O.C., Octpoymos W.T"., Cnankos C.A.,
AxmmonepHoe o6miectBo «M3natensctBo «IIpocBemenne»
» Xumus, 8 knacce/ I'abpuensa O.C., Octpoymon U.I'., Cnankos C.A.,
AxkuunonepHoe o6iiectBo «M3narensctBo «IIpocBenieHue
» Xumust, 9 xknacc/ 'abpuensa O.C., OctpoymoB W.I'., Cnagkos C.A.,
AxmmonepHoe obmectBo «M3aatenbetBo «IIpocBemnienne»
tabnuupl: [lepuonnueckas cuctema XumMuaeckux snemenTos Jl. U.
MenpeneeBa, Tabiuia paCTBOPUMOCTH, SJIEKTPOXUMHUUECKHUH Psijl HAMIPSKEHUS

MCTAJIIIOB

METOANYECKHUE MATEPHUAJIBI J1JI1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBEHb. -
Peanmmzanus-tpedoBannii-dI'OC-0cHOBHOT0-00111er0-00pa30BaHUsI. -

Meroanueckoe-mmocooue-mist-yauters. pdf

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETH
MHTEPHET

https://educont.ru/?7utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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