MHWHUCTEPCTBO INPOCBEIIEHUS POCCUIICKOM
®EJEPALIUU

MOY "TarumeBcKkuii Junen'"

MognucaHo undpoBon Nognucbio:

A p 3 a M a C L" e Ap3amacuesa OkcaHa VBaHoBHa yTBEP}KI[EHO

DN: cn=Ap3amacueBa OkcaHa

MBaHoBHa, o=MyHuumnanbHoe HpI/IKa3OM MOV
obLeobpasoBaTenibHoe yupexaeHve

B a O Kca H a "TaTuweBcKunin nuuen” TaTuLeBCKoro «TaTI/IIHeBCKI/Iﬁ nnueﬁ»
MyHUMLMNanbHoro panoHa CapaToBcKom

o6bnactu, ou=[lnpextop, ot 31.08.2023 Ne 375

V/IBAHOBHQ i scratomates, v

Nata: 2023.11.26 10:30:04 +04'00'

PABOYAS ITPOTPAMMA

yueOHoro npeamera «XuMus. bazoBslil ypoBeHb»

1u1st oOyvaromuxcs 8 — 9 Kj1accoB



IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XMMHUHM Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTaBJICHa Ha OCHOBE TPeOOBaHUU K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHONH MPOTpaMMbl  OCHOBHOTO  OOIIEro oOpa3oBaHUS,
npeacraBieHHpix B OI'OC OO0, a takxke Ha OCHOBE (QeaepaabHOM
paboueii mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICIIIUN MPENoAaBaHus
y4eOHOro TmpeaMeTa «XUMHs» B 00pa30BaTENbHBIX OpPraHU3ALUIX
Poccuiickon @enepanum.

[Iporpamma 1o XuMHuM Ja€T TPEACTABICHHE O LEJAX, OOIIeH
cTpareruu  OOyYeHHs, BOCIHUTAHUS W  PaA3BUTHS  OOYYAIOIIMXCS
CpelIcTBaMH  Y4eOHOrOo TpeaMeTra, yCTaHaBIMBAaeT  00s3aTeIbHOE
MPEIMETHOE COJIepKAHUE, MPEeayCMaTPUBACT pacCIpelesieHne €ro 1o
KJlacCaM W CTPYKTYPUPOBAaHHE IO pa3jeliaM W TeMaM MPOrpamMMbl IO
XUMUH, OMPEJEISsIeT KOTMUYECTBEHHbIE U KAYECTBEHHBIE XapaKTePUCTUKHU
coJiep KaHus, PEKOMEHAYEMYI0 TMOCIEA0BATEIIbHOCTh U3YyUEHUS XUMHH C
V4ETOM MEXNPEIMETHBIX ¥ BHYTPHUIPEIMETHBIX CBS3€H, JIOTHUKU
y4eOHOro mpollecca, BO3PACTHBIX OCOOCHHOCTEH  0O0yYarommXxcs,
oTpesieNisieT BO3MOXKHOCTH TpeIMeTa JUisi peanu3anud TpeOOBaHMM K
pe3yibTaTaM OCBOCHHS OCHOBHOW OOpa30BaTENbHOW MPOTPAaMMBI Ha
YpPOBHE OCHOBHOTO 001mero oOpa3oBaHMs, a Takxke TpeOoBaHUN K
pesynbpTaTaMm OOy4eHHUs] XUMUW Ha YPOBHE IEJICH M3y4YeHUs MpeaMeTa u
OCHOBHBIX BUJIOB Y4EOHO-ITO3HABATEIbHOMN JEATEIHHOCTA 00YUaIOMErocs
M0 OCBOCHUIO YYEOHOTO COJEPIKAHMUS.

3HaHWE  XMMHUHM  CIY>KUT  OCHOBOM  1isi  (OPMHpPOBAHHUS
MHPOBO33pEHUsI 00YyYaromerocs, €ro MpeacTaBlICHU O MaTepuaIbHOM
CANHCTBE MHpA, BAXHYIO pOJb UrpalOT (OpPMHUPYEMbIE XHUMHEH
MPEACTABICHUS] O B3aWMOIIPEBPAIICHUSAX DSHEPTMM W 00 HBOJIIOIUHU
BEIIECTB B TMPHUPOJE, O NYyTIX PEHIeHus TrI00aJbHBIX Mpo0IemM
YCTOWYHMBOI'O PAa3BUTUSL YEJIOBEUECTBA — CBIPHEBOM, DHEPr€THUYECKOW,
MUIIEBOI ¥ 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunu:

CIIOCOOCTBYET peanu3aiiii BO3MOXKHOCTEH I CaMOpPa3BUTUS H
dbopMHpOBaHUS KYJIbTYpbl JUYHOCTH, €€ oOmed u (yHKIIMOHAIBHOM
IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIIUICHUS W TBOPYECKUX
CIOCOOHOCTEW O0y4YaroIIMXCs, HaBBIKOB MX CAaMOCTOSTEIHHON yueOHOM
JESTENBHOCTH, HKCIEPUMEHTAIBHBIX W HCCIENOBATEIbCKUX YMEHUH,
HEOOXOJMMBIX KaK B IMOBCEIHEBHOW KU3HU, TaK U B MPO(PECCHOHATLHON
TeSITENBHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBacT
OCHOBBI IIEJIOCTHOTO B3IJIsiIa Ha EAUMHCTBO MPHUPOJLI U YEIIOBEKa,
SBJISIETCSI OTBETCTBEHHBIM JTaloM B (OPMUPOBAHUM €CTECTBEHHO-
HAy4YHOU TPaMOTHOCTH O0YyYarOIINXCS;

crocoOCcTByeT  (OPMHUPOBAHUIO IIEHHOCTHOTO  OTHOIIEHHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K TPHUPOJE, K YEIOBEKY, BHOCUT CBOM
BKJIAJl B 9KOJIOTUYECKOE 00pa30BaHUE 00YUaIOIIUXCSI.

JlanHbie HampaBieHHS B OOYYEeHHMHM XUMHUU OO0ECHEYMBAIOTCS
cnenuUKoi CoAepKaHusl Y4eOHOTO TpenMeTa, KOTOPBIA SBISETCS
MeJJarori4ecky aJanTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAyKU XUMHUU Ha
OTIpEJICTIEHHOM dTane €€ pa3BUTHA.



Kypc xumum Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHUs
OpPUEHTHUPOBAH Ha OCBOEHUE OOYYAIOIIMMUCS CUCTEMBI MEPBOHAYAIBHBIX
MOHATUA XWUMHH, OCHOB HEOPraHMYECKOW XHMMHU UM HEKOTOPBIX
OTZI€JIbHBIX 3HAYUMBIX MTOHATHN OPraHUYECKOU XUMHUH.

CtpykTypa coaepkaHusi IpOrpaMmbl MO0 XUMHUKA CHOPMHUpPOBAHA HA
OCHOBE CHCTEMHOro mnoaxojga K e€ wusyueHuro. CoaepxaHue
CKJIQJIBIBACTCSI M3 CHUCTEMBl MOHATHM O XUMHYECKOM DJJIEMEHTE U
BCIIECTBE W CHCTEMBI IOHSATHM O XHUMHYecKoW peakiuu. OOe 31H
CHUCTEMBI CTPYKTYPHO OPraHW30BaHbBI 110 NPUHLHUILY ITOCIEI0BATEIBHOIO
pa3BUTHUSI 3HAHUK HA OCHOBE TEOPETUYECKUX IIPEICTABICHHUM Pa3HOTO
YPOBHSL:

—  aTOMHO-MOJIEKYJIIDHOTO  YYE€HMSI KaK  OCHOBBI  BCETO
€CTECTBO3HAHUSI;

— llepuomnueckoro 3akona JI. M. MeHueneeBa Kak OCHOBHOIO
3aKOHA XUMUH;

— YYEHUsI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— MPEJCTaBICHUN 00 IIEKTPOTUTHIECCKON TUCCOIMAIIUU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHUS PaCCMaTPUBAIOTCA HA OCHOBE DMIIMPUYECKU
MOJIYYCHHBIX UM OCMBICIEHHBIX (AKTOB, Pa3BUBAIOTCS IOCIIEIOBATEILHO
OT OJHOTO YPOBHS K JAPYyroMy, BBINONHSAA (GYHKIHUUA OOBSICHEHUS H
IIPOrHO3UPOBAHUSI CBOWCTB, CTPOEHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO
IIPUMEHEHHUS U MOJYYEHUS] U3Y4aeMbIX BEILECTB.

OcBoeHue mporpamMmbl MO0 XHUMHH CIOCOOCTBYET (hOPMUPOBAHUIO
MIPEJICTABJICHHS O XUMHYECKOW COCTABJISIFOIIEH HAYYHOU KAPTHUHBI MUPA B
JIOTUKE €€ CHUCTEMHOW MPUPOJbI, IECHHOCTHOTO OTHOLICHUS K HAYYHOMY
3HAHHUIO U METOJAM II03HAHUS B Hayke. V3ydueHue XuMuu IpoOUCXOIuUT C
MPUBJICYCHUEM 3HAHUWA W3 pPaHEE H3IYYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «bronorus. 5—7 knaccb» U «dusuka. 7 Kiacey.

[Ipn u3yueHnn XUMHUHM MPOUCXOAUT (HOPMHUPOBAHHE 3HAHHI OCHOB
XUMHUYECKOM HayKd Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
MIPAKTUYECKON JEATEIBHOCTH YEJIOBEKA U KAaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM  KyJbTYpbl. 3agadya yd4eOHOTO TpeaMera COCTOMT B
(GbOpMHUPOBAHUM CHUCTEMbl XMUMUYECKUX 3HAHUNW — BaXXHEHUINX (DAKTOB,
MOHATUH, 3aKOHOB M  TEOPETUYECKUX  IOJOXKEHHUM, JOCTYITHBIX
0000IIIeHniA  MUPOBO33PEHYECKOTO  XapakTepa, s3blKka HayKd, B
MPUOOIIEHUU K HAYYHBIM METOJIaM MO3HAHUS TIPH MU3yYCHUH BEIIECTB U
XUMUYECKUX peakiuid, B (OPMHUPOBAHUM M PA3BUTHUU TMO3HABATEIHHBIX
YMEHUH M HUX TNPUMEHEHHH B Yy4eOHO-TIO3HABaTEIbHOM W Yy4eOHO-
MCCJIEI0OBATENIbCKOW  JIEATEIbHOCTH, OCBOCHHHM TMPaBWI 0OE€301acHOro
oOpalieHus ¢ BEIIECTBAMU B TOBCEIHEBHOM KU3HHU.

[Ipu u3ydyeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
BKHOE 3HAYEHUE IPUOOPENIN TaKHe 11eJ1, KaK:

— (hopMHUpPOBaHNE UHTEIJIEKTYAIbHO PA3BUTOMN JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO
pElIeH, CMOCOOHOW ananTUpPOBaThCA K OBICTPO  MEHSIIOITUMCS
YCJIOBUSIM KU3HH,

— HaIpaBJICHHOCTh OOYYEHHS Ha CHUCTEMAaTHYECKOE MPHOOIICHUE
OoOy4Jarommxcs K CaMOCTOSATEIbHON IM03HABATEIIbHOW JIeATEeILHOCTH,
HAyYHBIM METOJIaM TO3HAHUs, (OPMUPYIOIIUM MOTUBAIMIO U PA3BUTHE
CITOCOOHOCTEN K XMMHH;



— obecriedeHHe YCIIOBUW, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO
OOyYaroIIMMUCSL OIbITa PA3HOOOpPA3HOW JACSITENBHOCTH, TO3HAHUS H
CaMOTIO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX  KOMIIETEHIIUN),
UMEIOIUX  YHUBEpPCAJIbHOE  3HAYEHHWE JJIs  Pa3IMYHbIX  BHUJOB
TeSITENbHOCTH;

— (¢dopmupoBaHue oOmEeld (PYHKIIMOHATLHOW M  €CTECTBEHHO-
HAy4YHOW T'PAMOTHOCTH, B TOM YHCJIE YMEHHH OOBSCHATH M OIICHUBATh
SBJICHUSI OKPYIKAIOIIET0 MHUPA, UCIOIb3Ys 3HAHUS H OIBIT, MOJyYCHHBIC
Opyl W3YyYEHUU XHMHUH, MPUMEHATh WX TMPU PEIICHUH TpoOieM B
ITOBCEHEBHOM XKU3HU U TPYJIOBOU JEATEIBHOCTH;

— (popmupoBanue y 00ydaronmxcs TyMaHUCTHUYECKUX OTHOIICHUH,
MOHUMAHUSI  IIEHHOCTH  XUMHYECKUX 3HAaHUU I BBIPAOOTKHU
AKOJIOTHYECKH IIeJIECOOOPA3HOr0 TMOBEACHUS B OBITY W TPYJAOBOM
JESITENHPHOCTU B IEJISIX COXPAHEHUSI CBOETO 370POBbS U OKpYKarolieh
MIPUPOAHOMU CPEJIBL;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCHUTAaHWUIO HAa  OCHOBE  YCBOCHHS
OOIIIEYeIOBEYECKNX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npo I U HANIPABICHHOCTH JIAJTbHEHIIIETO O0yYCHHSI.

OO61iee 4rciio YacoB, OTBEEHHBIX JJII U3YUCHUSI XUMUU HA YPOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHms, cocTaBiisgeT 136 yacoB: B 8 kiacce — 68
yacoB (2 yaca B HeZiento), B 9 kinacce — 68 yacoB (2 yaca B HEZIEINIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

IIpenmer xumuu. Posb XuMuM B KU3HHM YeEJIOBEKa. XHUMUSA B
cucteMe Hayk. Tena u BemecTtBa. Du3nmyeckne CBONCTBA BEIIECTB.
ArperatHoe coctosHue BemectB. [loHsTHE O MeToJaxX IMO3HAHUSA B
xumun. YucTeie BemecTBa 1 cMecu. CiocoObl pa3eieHus CMeCeil.

ATOMBI ¥  MOJIEKYyJIbl. XUMHUYECKue 3yeMeHTbl. CHMBOJIBI
XUMUYECKUX 3JeMeHTOB. IIpocTbie M clOXHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHUE.

Xumuueckass  Qgopmyna. BalleHTHOCTP aTOMOB  XMMHYECKUX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTEIbHAS
atomHas Macca. OTHOcUTeNbHAsE MOJIEKYJIsipHas Macca. MaccoBasi 10Jst
XUMHYECKOT0 JIEMEHTA B COCIMHEHUH.

KosmmuecTtBo BemecrBa. Monbs. Momsgspras Macca. B3auMocBsisb
KOJIMYECTBA, MACChl U YKCIIA CTPYKTYPHBIX €IUHUII BellecTBa. PacyéTsl
o popMyJiaM XUMHUYECKHX COCTMHECHU.

Du3NUecKue U XUMUYECKHUE SIBIICHUS. XHUMHUYECKasi peakuus u eé
MPU3HAKHU. 3aKOH COXPAHEHHUSI MACChl BELIECTB. XUMHUYECKUE YPABHEHUS.
Knaccudukanusa XuMuueckux peakiuil (COCIUHEHHUS, Pa3IOKEHUS,
3aMeNIeHUs, 0OMEeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOW TIOCYJI0H, mpaBujiaMu pabOThl B
nabopatopurn W mpuémMamMu  oOpamieHuss ¢ JIaOOpaTOPHBIM
obopymoBaHUEM, M3yYCHUE M OMHUCaHue (U3UYCCKHX CBOHCTB 00pa3IioB
HEOPTraHWYECKUX BEIIECTB, HAOMIOJeHNE PU3nUecKuX (TUIaBJIEeHWE BOCKA,
TassHUE JibJIa, PACTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJECHCAlus
BOJbI) U XUMHUYECKUX (FOpPEHHE CBEYM, MPOKAIMBAHHE MEIHOU
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJIa C KUCJIOTOM) SIBIEHUH, HAOMIOACHUE U
ONMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX PEAKUUN (pazyiokKeHue
caxapa, B3aMMOJCIHCTBHE CEPHOM KHCIOTHI C XJOpUIOM Oapws,
paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuuU, B3aMMOJACICTBHE
xene3a ¢ pactBopoM coiu meau (I1), mzydeHme crnocoOoB paznaencHus
CMeced: C TIOMONIbI0O MarHuTa, (QWIbTPOBAHWE, BBINAPUBAHUE,
TUCTWILUISALNS, XpoMaTorpadus, MPOBEICHUE OYUCTKU TTOBAPEHHOW COJIH,
HAOMIOZICHWE W ONHCAHWE  Pe3yJbTaTOB  IMPOBEJCHHS  OIIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMsS MAacChl, CO3JIaHUE MOJEIEH
MOJIEKYJ (IIapOCTEPKHEBDIX ).

BaxHeilline npeacTaBuTE/ Il HEOPraHUYECKUX BeleCTB

Bo3gyx — cMech razoB. CocraB Bo3ayxa. Kuciaopong — snemeHT u
mpoctoe BemecTBo. Haxoxenue kucioposia B mpupoje, Gusnueckue u
XxuMuueckue cBoictBa (peakuuu ropeHusi). Oxcunbl. IlpumeHeHue
kucnopoga. CrocoObl TOMydeHHs Kuciaopoia B Jjabopatopuu U
npomsiiuieHHOCTH.  KpyroBopor kwucinopoga B mnpupoae. O30H —
aJUTOTpoIHas MoAUUKAIIS KACTIOPOaa.

TeroBoit 3 dexT XUMUYECKON peakiuu, TEePMOXUMUUYECKUE
YpaBHEHMS, DK30- U SHIOTEPMHUYECKHE peakuuu. TOIUIHMBO: yroib H
MeTaH. 3arps3HEHHWE BO3AyXa, YCHICHHE NapHUKOBOTO d(ddekra,
pa3pylieHue 030HOBOIO CJIOSL.



Bonopon — anemeHT u nmpocroe BeniectBo. Haxoxaenune Bogopoaa B
npupoze, GU3NIecKue U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOObI
nonydenus. Kuciorsl u comnu.

MounsipHblii 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue cBOMCTBA BOJbl. Boma kak pactBoputenb. PacTBopsl.
HacpiienHble 1 HEHaChIIEHHBIE PAacTBOPBL. PacTBOpUMOCTH BEMIECTB B
Boje. MaccoBast n1oJi1 BewlecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA
BoJbl. OcHOBaHuA. Poib pacTBOpOB B MPUPOJE U B KU3HHU YEIOBEKA.
Kpyrosopot Boabl B ipupojie. 3arpsi3sHeHUE MPUPOAHBIX BoJ. OxpaHa u
OYMCTKA IPUPOAHBIX BOJ.

Knaccuduxarus HEOPraHUYECKUX COCMHECHUM. Oxkcuapl.
Knaccudukanus oxcumoB: coneobpasyromue (OCHOBHBIE, KHCIOTHBIE,
ampotepHbple) W  HecojeoOpasyromue. HomeHknaTypa  OKCHIIOB.
du3nyecKkrue U XUMUYECKHUE CBOMCTBA OKCUIO0B. [loiryueHne okcuaos.

OcHoBaHus. Kiaccuduxanus OCHOBAHHM: IEI0YH u
HEpAaCTBOpUMbIE OCHOBaHUA. HoMeHKiaTypa ocHOBaHuii. Pu3nyeckue u
XMMHUYECKUE CBOMCTBA OCHOBaHUU. [lonyyeHne oCHOBaHUM.

Kucnorel. Knaccudukarmus kucinor. HomeHkmatypa KHCIOT.
Pu3nyeCcKrne U XUMUYECKHUE CBOMCTBA KUCIIOT. Psii akTUBHOCTH METAJIOB
H. H. bekerosa. [lonydyenue Kucior.

Conu. Homenkiatypa coneid. @u3nyeckrue 1 XMMUYECKUE CBOMCTBA
coneu. [Tonyuenue comei.

I'enernueckass  CBsI3b  MEXAY  KJIaccaMd  HEOPraHUYECKHX
COCMHECHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPENICIICHUE COAEPKAHUS KHUCIOpPOJa B BO3IYXE,
MoJiy4eHue, COOMpaHue, pacro3HaBaHUE U U3YYEHUE CBOMCTB KUCIOPO/Ia,
HaOMIOZICHNE B3aUMOJICHCTBUSA BEIIECTB C KHUCIOPOJOM U YCJIOBHS
BO3HUKHOBEHHUS M MPEKpAIICHUS TopeHus (moxapa), 03HaKOMJIEHUE C
oOpa3naMu OKCHJIOB M OMHCAaHHWE WX CBOMCTB, IOJIydeHHE, cOOMpaHue,
pacrmo3HaBaHME M HM3y4Y€HHE  CBOMCTB  BojiopoAa  (ropeHue),
B3aumojeicTBue Bojopoaa ¢ okcugom Meau  (II)  (Bo3mMoxkHO
WCIIOJIb30BAaHUE BHJICOMATEPHANIOB), HaOMIOACHHE OOpa3lloB BEIIECTB
KOJMYECTBOM | MOJb, UCCIENOBaHUE OCOOCHHOCTEW pPaCTBOPECHUS
BEIIECTB C Pa3JIMYHOM PaCTBOPUMOCTHIO, IPUTOTOBJIEHHUE PACTBOPOB C
OIPEICIIEHHON MacCOBOH TOJIEH pPacTBOPEHHOTO BEILIECTBA,
B3aUMOJICHCTBUE BOJbI C METAJIJIaMH (HATPHUEM M KajiblueM) (BO3MOXKHO
HCIOJIb30BAHUE BHJIEOMATEPHUAIIOB), HCCIIEIOBAHUE o0pas1oB
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHNE U3MEHEHUS
OKpPAaCKH HMHIAMKATOPOB B pPACTBOpPaxX KHUCIOT W MLIECJIOYEH, U3YUYCHHUE
B3auMojiericTBusl okcupa meau (II) ¢ pacTBopom cepHOUMl KHCIIOTHI,
KUCJIOT €  METajulaMH, peakUuyd  HEUTpadu3aluuH, IMOJIy4YEeHUE
HEpPACTBOPUMBIX OCHOBAHWW, BBITECHEHHE OJHOTO METajula JAPYTUM W3
pacTBopa COJIM, PEUIEHHE OHKCIEPUMEHTAIBHBIX 3aJad [0 TeMe
«BaxxHenne Ki1acchl HEOPraHUYECKUX COCIUHEHUID.

IHepuoanueckuii 3axoH u Ilepuoanyeckas cucreMa XUuMHYECKUX
iemeHToB [I. U. MengeneeBa. CrTpoeHue aTomMoB. XHMHYeCKasi
¢Bs13b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIMHU

[lepBble TOMBITKH KJIACCU(PUKANNK XUMHUYECKHUX DJIEMEHTOB.
ITonarne o0 rpynmax  CXOOHBIX  3JIEMEHTOB  (ILIEJIOYHBIE U



IIEJI0YHO3EMEIbHBIE METAJUJIbl, TaJIOT€Hbl, UHEPTHHIE Ta3bl). DIEMEHTHI,
KOTOpbIE 00pa3yoT aM(pOTepHbIE OKCHUIIBI ¥ TUIPOKCHIBI.

Ilepuonnueckun 3akoH. llepuoamyeckas cucremMa XHUMUYECKUX
anemeHToB /1. 1. MenneneeBa. KopoTkonepuoanas v JUIMHHOIIEPUOIHAS
dopmbr  Ilepromnueckoit cHCTEMBI XUMHYECKHX diemeHToB JI. MU.
MenneneeBa. Ilepuonsl u rpynnbel. OU3UYECKAN CMBICI MOPSAKOBOTO
HOMEpa, HOMEPOB NEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTroMHBIX siiep. M30TOmbl. DIEKTPOHBI.
CtpoeHHe HJIEKTPOHHBIX OOO0JIOYEK aTOMOB MEpBBHIX 20 XHUMHYECKUX
anemeHToB  Ilepmommueckonn  cucrembr .  W.  Menneneesa.
XapakTepuCTUKa XHUMHYECKOIO0 »BJEMEHTa [0 €ro IOJOKEHUID B
ITepuonuueckoiut cucreme 1. . Menneneena.

3aKOHOMEPHOCTHM HW3MEHEHHSI paJuyca aTOMOB XUMHUYECKHUX
AJIEMEHTOB, METAINIMYECKUX U HEMETAJNIMYECKUX CBOMCTB IO TPyIIaM U
MIEpUOJIaM.

3nauenue lIlepumoamueckoro 3akoHa u Ilepuogumyeckoid cHUCTEMBI
XUMUYECKUX OJJIEMEHTOB g pa3BUTUs Hayku u npaktuku. [ U.
MenpeneeB — y4€HbINA U IPaKIaHUH.

Xumunueckas cBsi3b. KoBaneHTHas (MosipHasi U HEMOJISIpHAS) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
IIponeccbl  okucieHHss W BOCCTaHOBIeHHs.  OKHUCIHUTENH U
BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpasloB  BEHIECTB METAVIOB H  HEMETAJUIOB,
B3aMMO/JICHCTBUE TUJIPOKCHUJIA IIMHKA C PACTBOpPaMHU KHUCIOT M LIEIOYEH,
MPOBEJICHUE OMBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX  peakuuid (FOpeHHe, peakUuud  PasJIoKEHUs,
COEIMHEHUSA ).

Mescnpeomemmnnie ceasu

Peanuzanust MeXNpeaMETHBIX CBSI3€d NpH U3YyYEHUU XUMHHU B §
KJIACCE OCYIIECTBIISETCS YEPE3 UCIIOJIb30BAaHUE KaK OOIINX €CTECTBEHHO--
Hay4YHBbIX MOHSTUH, TaK W TOHSTUH, SBISIIOIIUXCA CUCTEMHBIMH JIS
OTZICJIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIC MOHATHSA: HAYYHBIM (PaKT, TUIOTE3a,
TeOpusi, 3aKOH, aHaJlIW3, CHHTE3, KiacCU(UKAIMSA, MEPUOIUIHOCTD,
HAOJIOICHUE, OKCIIEPUMEHT, MOJICIUPOBAHUE, WU3MEpPEHUEe, MOJIETb,
SIBJICHUE.

dusznka: MaTepusi, aTOM, JICKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIHU/I,
M30TOIbI, PAJAUOAKTUBHOCTb, MOJIEKYJa, OJJIEKTPUUYECKUN  3apsm,
BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBa, Tas,
bu3nYecKue BeTUYHHBI, EAMHUIBI U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/IHI,
Connue.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIbI, TOPHBIE TTOPOIBI,
IOJIE3HBIE UCKOINIAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHYeCKasi peaKIus

Ilepuonnueckun 3akoH. llepuoamyeckas cucremMa XHUMUYECKUX
sanementoB JI. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B
M3MEHEHHHU CBOMCTB XMMHUUYECKUX 3JIEMEHTOB NEPBBIX TPEX NEPUOJOB,



Kanus, KaJIbLUAg W MX COCIMHEHHM B COOTBETCTBUU C IIOJIOKECHUEM
31eMeHTOB B llepnoanuecko cucteMe U CTPOEHUEM UX aTOMOB.

CtpoeHue  BellecTBa:  BHUAbl ~ XHMHYECKOWM  CBsI3U.  TuImbl
KPUCTAJUIMYECKUX PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIA
KPUCTAJUIMYECKON PEIETKU U BUIA XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB.
XHUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3jIM4yHbIM Kilaccam
HEOPraHWYECKUX COCIUHEHUM, TEHETUYECKas CBSI3b HEOPTaHWYECKUX
BEIIECTB.

Knaccudukanus XUMHUYECKUX peakiuii MO Pa3IuvyHbIM IPHU3HAKAM
(10 yKcy U COCTaBY YYacTBYIOUIMX B PEAKLIHUH BEHIECTB, IO TEIIOBOMY
s dexTy, Mo U3MEHEHUIO CTETICHEW OKHUCIICHUS XUMUYECKUX DJIEMEHTOB,
10 0OPaTUMOCTH, TI0 YYACTHIO KaTaIN3aTopa). DK30- U DHIOTEPMHUIECCKUE
peaKUnU, TEPMOXUMHUECKUE YPABHEHUS.

[lonsitTue 0 CKOPOCTH XUMHUYECKOW peaknuu. [loHsTHe 00
oOpaTUMBIX W HEOOpaTUMBIX XHWMHYECKHX peakuusx. [loHstue o
TOMOT'€HHBIX U TeTepOoreHHbIX peakuusax. [lonstue o karanuse. [lousaTue
0 XHMHUYECKOM paBHOBecuu. DakTopbl, BIUSIOIIKE HA CKOPOCTH
XUMHYECKOU PEAKIMU U MOJI0KEHUE XUMUUECKOTO PABHOBECHSI.

OKMCIINTEIIFHO-BOCCTAHOBUTEILHBIC pCaKkuunu, BHGKTPOHHBIﬁ
0ajJaHC OKMCJIWTEIHLHO-BOCCTAHOBUTEIHLHOM PCaKIUU. CocraBieHue
ypaBHeHI/Iﬁ OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C

HCIIOJIb30BaHUEM METO/1a DJISKTPOHHOTO OajlaHca.

Teopus dIEKTPOJUTHUYECKON JTUCCOLMALMH. JIEKTPOJUTHI U
HEAIEKTPOIUTHI. KaTnoHbl, aHHOHBI. MeXaHU3M JUCCOLMAIINHN BELIECTB C
Pa3IMYHBIMU  BUJAMH XUMHYECKOM CBsi3u. CTeneHb AMCCOIUAIIUU.
CuItbHBIC | CJTa0bIE DJICKTPOJIUTHI.

Peakiuu nonHoro oOMeHa. Y clioBUs MPOTEKaHUS PEAKIIUH HOHHOTO
oOMeHa, TIOJHBIE M COKpalléHHBIE HWOHHBIC YPaBHCHHS PpEaKIUu.
CBoiicTBa KHCIIOT, OCHOBAaHMM W COJICH B CBETE€ NPEACTaBICHUU 00
BJICKTPOJIUTUYECKON Aucconuanu. KauyecTBEeHHbIE PEaklWu Ha HOHBI.
[TonsiTne 0 TUIPOIN3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C  MOJECISAMHU  KPUCTAJUIMYECKUX  PEHIETOK
HEOPTaHMYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura wu
anMmasa), CIOXHBIX BEIIeCTB (XJIOpUJA HATpUs), UCCIEI0BaHUE
3aBUCHMOCTH  CKOPOCTHM XHMMHYECKOM PpEaKUHUu OT BO3JICHUCTBUS
pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHHUE SJICKTPOIPOBOIHOCTH PACTBOPOB
BEIIECTB, Mpoliecca JUCCOLMAIIMUA KUCTIOT, IIeJIoue U cosel (BO3MOXKHO
HCTIOJIb30BAHUE BUJICO MaTepuaioB), MPOBEJICHUE OTIBITOB,
WUTIOCTPUPYIOLIUX TPU3HAKA TPOTEKAHUS PeaKIuii HOHHOTO OOMEHa
(oOpazoBaHue ocajka, BBIJICICHHE ra3a, oOpa3oBaHHWE BOJIbI), OIBITOB,
WLTIOCTPUPYIOIIHNX MIPUMEPBI OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiui pa3jioKEHUs, COCIUHEHHUS), paclliO3HaBaHUE
HEOPTraHWYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIIMA HA UOHBI,
PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/a4.

HemeTtauibl M X COeIMHEHUSA

O6mas  xapakTepucTtuka rajoreHoB. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIC CTENeHW OKHCieHus. CTpoeHue W (Pu3nueckKue
CBOMCTBA IIPOCTBIX BEIIECTB — TAJOT€HOB. XMUMHYECKHUE CBOMCTBA HaA
npuMepe xJjiopa (B3aMMOJICMCTBHME C MeETallaMM, HEMeTaJUIaMH,



uienoyamu). XsopoBogopoa. CoJissiHas KUCIOTa, XMMUYECKUE CBOMCTBA,
MOJy4YeHue, NpuMeHeHue. JlelicTBue Xxyopa H  XJIOPOBOJAOpOAAa Ha
OpraHu3M 4eJioBeKa. BaxHeimme XJIOpUIbl M KX HAXO0XKICHHUE B
MIPUPOJIE.

OO6mast xapaktepuctuka s1eMeHTOB VIA-rpynmel. OcobGeHHOCTH
CTpPOEHHUs aTOMOB, XapaKTEpHbIE CTereHu OokucieHus. CTpoeHue wu
(du3NYecKue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U  CEPBHI.
AnnoTtporHbie MOAU(PUKAIIMK KACTOPOaa U CEPbl. XMMHUUYECKHE CBOMCTBA
cepol. CepoBOJIOpOI, CTpoeHUE, (pU3MYECKHe M XMMHUYECKHE CBOMCTBA.
Okcunbl cepbl KakK TMPEACTABUTENTH KUCIOTHBIX OKCcuaoB. CepHas
KHCIIOTa, (u3nyeckue W XHMMHYECKHE CBOWcCTBa (00mmMe Kak
MpEeACTaBUTENST Kjacca KHUCIOT U crnenuduueckue). XUMHYECKUE
peakiuu, JieXKallMe B OCHOBE MPOMBINIICHHOTO CIoco0a MOIy4YeHus
cepHoil kucioThl. [Ipumenenne cepHoil KucnoThl. COM CEPHOM KUCTOTHI,
KauecTBeHHas peaknus Ha cyibdar-uon. Haxoxxnmenue cepbl u eé
COEMHEHUN B MPUPOJE. XUMUYECKOE 3arpsA3HCHUE OKPYKAOUIEN CPEbI
COCIMHEHUSIMH Cepbl (KUCJIOTHBIE IO, 3arpsi3HCHHE BO3AyXa H
BOZIOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHUS.

OOmast xapakTtepuctuka djeMeHTOB VA-rpynmel. OcoOeHHOCTH
CTpOEHHS  aTOMOB, XapaKTEepHbIE CTENEHU  OKHUCIeHUA.  A30T,
pacnpocTpaHeHHEe B TpHUpoje, (pu3myeckue W XUMHUYECKHE CBOMCTBA.
Kpyrosopot azorta B npupone. AMMuak, ero pu3nyeckue 1 XUMHUIECKUE
CBOICTBA, MojyueHue u npumenenue. Conu aMMOHUSA, NX (HU3UYECKUE U
XUMHUYECKHE CBOWCTBa, MpUMeHeHHe. KauecTBeHHass peakiusi Ha HOHBI
aMMOHUS. A30THasl KHCIIOTa, €€ MmoinydeHue, Gu3nueckue U XUMUIECKHE
CBOICTBA (00IIME KaK MPEJCTaBUTENS Kilacca KUCIIOT U CeupUuIecKue).
Hcnonbp3oBaHne HUTPATOB M COJIEH aMMOHHS B Kaue€CTBE MUHEPAIbHBIX
yaoOpeHuii.  XUMHYECKOE  3arps3HEHUE  OKPYXKAIOIIEeH  cpeibl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE JOXKIH, 3arpS3HEHNE BO3/IyXa, MOYBBI
u BomoémoB). Docdop, amrorpomHble Moaudpuxanuu  Gocdopa,
¢busndeckue u xumuaeckue ceorcta. Oxcua dpocdopa (V) u dhochopnas
KHCIIOTa, (U3MYECKHE W  XHMMHUYECKHE CBOMCTBA, IOJy4YeHUE.
Ucnonp3oBanue hochaTtoB B kKauecTBE MUHEPATBHBIX YI00OPEHUH.

OO6mast xapakrepuctuka s1eMeHTOB [VA-rpynmel. OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU OKHUCICHHUS. YTIEPO/,
AJUTOTPOINHBIE MOJAU(PUKAIINU, PACTIPOCTPAHEHHUE B MIPUPOJIC, PU3UUECKHE
1 XUMHYECKHE CBOMCTBA. AncopOius. KpyroBopot yriiepoaa B Mpupoe.
Oxcunpl yriepona, ux (GU3NYECKUE W XUMUYECKHUE CBOMCTBA, JICWCTBHE
Ha JKUBBIE OPTraHU3MBI, MOJYYECHHUE M TMPUMEHEHHE. DKOJIOTHYECKUE
po0seMbl, CBsi3aHHbBIE ¢ okcuioM yraeposa (IV), runoresa rinobanbHOTO
MOTETUICHUS] KJIMMaTa, MapHUKOBBIA d(PdekT. YrompHas Kuciota u eé
comv, uX (QuU3NYECKHe ¢ XHUMHYECKHE CBOWCTBA, TIOJyYCHHE W
MpUMEHEHUE. KauectBennas peakius Ha KapOOHAT-UOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHavanbHble TOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O
COCIMHEHUSIX yIyiepona (MeTaH, 5TaH, OSTUJICH, AalleTUJIeH, 3TaHOJ,
TJIMIIEPUH, YKCyCHas Kuciota). [Ipupo/iHbIle HCTOYHHUKHU YTJIEBOJIOPOIOB
(yrosb, IpUpOAHBINA Ta3, HEPTH), MPOAYKTHl UX TepepaboTku (OEH3UH),
WX pOJb B OBITY U MPOMBINUICHHOCTU. [IoHATHE 0 OMOTOTHYECKH BaKHBIX
BEII[ECTBAX: XKUPax, OEIKax, YIJIeBOIaXx — U UX POJIM B KU3HU YEIOBEKA.



MarepuanbHO€  €QUHCTBO  OPraHMYECKUX W  HEOPraHUYECKHUX
COCIMHEHU .

Kpemnunii, ero ¢pusznueckne u XUMUYECKHE CBOMCTBA, TOJyYCHHUE U
npumeHenue. CoequHeHUs: KpeMHus B npupoje. O0mue npeacTaBieHus
00 oxcunme kpemuus (IV) u kpemHueBoii kucnore. CHUITUKATHI, HUX
UCIIOJIb30BaHUE B OBITY, B  MPOMBINUIICHHOCTH.  Baxxuewmme
CTpOUTENbHBIE MaTepUalbl: KEepaMHUKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [IpoGiempl 6€30macHOTO HMCHOIB30BAHUS CTPOUTEIHHBIX
MaTepUaJIOB B MOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3yYeHHE 00pa3lloB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJISTHOMN
KHUCJIOTBI, TPOBEJICHHE KAYECTBEHHBIX pEAKUUA Ha XJIOPHUI-UOHBI H
HaOMIOZICHNE TIPU3HAKOB HMX TMPOTEKAHWS, ONBITHI, OTPAKAIOUIUE
bu3nYecKue W XUMHYECKHE CBOMCTBAa TaJOTEHOB M WX COCIMHCHHM
(BO3MOKHO  HCIIOJB30BaHUE BHJIEOMATEPHAIOB), O3HAKOMJIEHHUE C
oOpa3iaMu XJI0pUA0B (TaJIOT€HUIO0B), O3HAKOMIIEHHE C 00pa3liaMH CEphbI
n e€ COeNMHEHUSIMH (BO3MOXXHO HCIIOJb30BAHUE BHIEOMATEPHUAIIOB),
HaOMIOZICHNEe  mporecca OOyIIMBaHUS — caxapa TOJ  JIEUCTBHEM
KOHIICHTPHPOBAHHON CEPHOH KHCIOTBI, M3yYCHHE XUMHYCCKUX CBOHCTB
pa30aBJICHHON CEPHOM KUCIIOTHI, IPOBE/ICHIE KaYeCTBCHHOW PeaKnK Ha
Cynb(ar-uoH U HaOJIIOICHHE [PU3HAKA €€ POTCKaHMUs, 03HAKOMIICHHUE C
(bu3HYecKuMU CBOMCTBaMHU a30Ta, hochopa u UX COETUHEHUI (BO3MOKHO
MCIIOJIb30BAaHUE BUACOMATEPHUAJIOB), 0Opa3liaMH a30THBIX U (pochopHbIX
yAOOpeHuil, TModyyeHue, coOupaHue, paclio3HaBaHUE ¢ U3y4YCHUE
CBOMCTB aMMHMaKa, MPOBEICHNE KAUECTBEHHbBIX PEAKIMil HA MIOH aMMOHUS
u docdaT-uoH U U3yUYEHUE MPU3HAKOB UX MPOTEKAHUSI, B3aUMOJICHCTBUE
KOHILIEHTPUPOBAHHOM  a30THOM  KHCJIOTBI C  MeAbl0  (BO3MOXKHO
HCIIOJIb30BaHUE BH/ICOMATCPUAIIOB), U3y4eHUE MoOJEeIen
KPUCTALIMYECKHX PeIETOK anMasa, rpaduta, QyiiepeHa, 03HaKOMIICHHE
C MPOLECCOM aiCOpOLHUH DPAaCTBOPEHHBIX BEIICCTB aKTUBHPOBAHHBIM
yrIéM W yCTPOMCTBOM  MPOTHBOTAa3a, IMOJIy4eHHE, coOupaHue,
pacro3HaBaHHE€ M HM3Y4YEHUE CBOWMCTB YTJIEKUCIOrO Tra3a, MPOBEICHUE
KaueCTBEHHBIX peakiuii Ha KapOOHAT W CUJIMKAT-UOHBI M HU3Yy4YEHUE
MPU3HAKOB MX MPOTEKAHHWs, O3HAKOMIICHUE C MPOAYKIHUEH CUIMKATHOU
MPOMBIIICHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX 3aJad 10 TeMe
«BaxHene HeMeTaulbl U UX COCAUHECHUSY.

MeTaJiibl 1 MX COeIMHEHUS

OOmast xapakTEepUCTHKAa XUMHYECKUX DJIEMEHTOB — METaJUIOB Ha
OCHOBAaHMM X TNoJIoKeHHs B Ilepuoamyeckoil cucTeMe XHUMHUYECKHUX
sanementoB JI. . MengeneeBa u crpoeHust arToMoB. CTpO€HUE METAJIIOB.
Merannuyeckass CBSI3b W METAUIMYECKas KPUCTAIUIMYECKAsT PEHIETKA.
DNEKTPOXMMHUYECKUNA Ppsii  HaANpsOKeHU MetaioB. Du3nyeckue u
XUMHUYECKHue CcBoMcTBa MeTauioB. OOmmue crnocoObl  IOy4YeHHUS
MeTtauioB. [loHsTHE O KOPPO3UM METAJIOB, OCHOBHBIE CITOCOOBI 3aIUThHI
ux oT kopposuu. CruiaBsl (CTallb, YyTyH, JIOPATIOMUHUNA, OpOH3a) U UX
MPUMEHEHHUE B OBITY ¥ POMBIIIIJIEHHOCTH.

[[lenoynble metauibl: TOJOXKEeHUE B llepmomuueckor cucreme
xumuueckux snemeHtoB J[. M. MengeneeBa, CTpoeHHME HX aTOMOB,
HaxoXJaeHue B mpupoae. Pu3MuecKue MW XUMHUYECKHE CBOWCTBa (Ha
npuMepe HaTpusi U Kaius). OKCUIbl U TUIPOKCUJIIBI HATPUS U Kallus.
[IprumeHeHne mEea0YHbIX METAJUIOB U UX COCIUHEHUM.



[IlenouyHO3EeMENBHBIE METAJIBI MAarHud M KaJIbLUU: IOJOXKEHHUE B
[Tepuonuueckont cucreme xumuueckux 3neMeHToB JI. M. MeHnneneena,
CTPOEHHE HX AaTOMOB, HaxOoXJeHue B npupone. Dusznueckne u
XMMHUYECKUE CBOMCTBA MArHusl W Kajblus. BaxkHelmune CcoeauHEeHUs
Kanblus (OKCHJ, THUAPOKCUI, coiin). JKECTKOCTh BOABI U CIOCOOBI €&
YCTPaHEHUS.

AmomuHuii: nosioxkeHue B Ilepuognyeckoid cucTeMe XUMHUYECKUX
anemenToB /. 1. MeHnneneeBa, cTpoeHre aroMa, HaX0XKIAEHUE B IPUPO/IE.
duznyeckne W XUMUYECKHE CBOMCTBA amtOMHUHHUS. AMQOTEpHBIC
CBOMCTBA OKCHJIa ¥ THAPOKCUIA ATTFOMUHUA.

Kenezo: mnonoxenne B Ilepruoandeckor CHUCTEME XHMHUUYECKHX
anemenToB /. 1. MeHnneneeBa, cTpoeHre aroMa, HaX0XKJAECHUE B IPUPO/IE.
@u3nuecKue U XUMUYECKHE CBOMCTBa xene3a. OKcuabl, TUAPOKCUABI U
conn xkene3a (II) u xxenesza (III), ux coctas, CBOKWCTBA U MOJIyYEHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHUE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, MX (PU3NYECKUMHU
CBOMCTBaMH, H3yUYECHHE PE3YIbTATOB KOPPO3UH METAJUIOB (BO3MOKHO
WCIIOJIb30BAaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS
OKCHJla KalblMd M HATpUs C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE
BHJIECOMATEPHAIIOB), MCCJIEAOBAaHUE CBOMCTB MKECTKOW BOJIbI, IMpolecca
TOpEHHs]  JKeje3a B Kuciaopoie  (BO3MOXHO  HCHOJIb30BAaHUE
BHUJIECOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIUN Ha
WMOHBI: MarHus, KaJbIus, aJIIOMUHUS, ITMHKA, xene3a (II) u xeneza (I11),
menu (I1), HabnrogeHne U onucaHue MPOIECCOB OKPAIIMBAHUS TIJIAMEHU
MOHAMHU HATpUs, Kalus ¢ KajablUusg (BO3MOXKHO HCIOJb30BAHUE
BUJICOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEpPHBIX CBONCTB THAPOKCHUIA
AJTIOMUHHS U TUIPOKCUAA LIMHKA, PELICHUE YKCIEPUMEHTAIBHBIX 3a1a4
110 TeMe «BakHenIre MeTaJlIbl U UX COCTUHEHUSD.

XuMHS U OKPYKAWIIaA cpeaa

BemecrBa u Marepuanibl B NOBCEIHEBHOW JKM3HM YEJIOBEKA.
be3omnacHoe ucmonab30BaHME BENMIECTB M XMMHYECKUX PEaKIil B OBITY.
IIepBas momoIIb TP XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpy)Karoumeh cpeapl (mpenenbHas
JonycTuMasi KoHueHTpauus BemiectB, gaidee — IIJAK). Poap xumuu B
PEIICHUH YKOJIOTUUECKHUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3oB MaTepuasoB (CTEKJIO, CIUIaBbl METAJLIOB,
MOJIMMEPHBIE MaTEPHUAJIBI).

Mexcnpeomemmoie ceasu

Peanuzanust MeXnpeaMETHbIX CBS3€d NMPU H3YYEHUU XUMHUH B 9
KJIACCE OCYIIECTBIISIETCS Yepe3 MUCIOIb30BaHNe KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX MOHSTUH, TaK W TOHSTUH, SBISIIOIIUXCA CUCTEMHBIMH JIS
OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIC MOHATHSA: HAYYHBIM (PaKT, TUIOTE3a,
3aKOH, TEOpHs, aHallu3, CHUHTE3, KIACCHU(PUKAIMSI, TEPUOTUIHOCTD,
HAOJIOZICHUE, OKCIIEPUMEHT, MOJICIUPOBAHNE, WU3MEpPEHUE, MOJIETb,
SBJICHHUE, TAPHUKOBBIN 2P (HEKT, TEXHOJIOTHSI, MATEPUAJIBI.

dusznka: MaTepusi, aTOM, JICKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIU/I,
W30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUM  3apsl,
MPOBOTHUKH, TTOJIYITPOBOHUKH, JUIICKTPUKHU, (POTOAIEMEHT, BEIIECTBO,
Teno, OO0BEM, arperaTHoe COCTOSIHME BEIIEeCTBa, Ta3, pacTBOp,



pPacTBOPUMOCTh, KpUCTAJUTMYECKasi pem€éTKka, CIUIaBbl, (u3ndeckue
BEITMYMHBI, €IUHUIIBI U3MEPEHUS, KOCMHUECKOE TIPOCTPAHCTBO, TUIAHETHI,
3BE3161, CoIHIIE.

buonorus:  QorocunTe3, apixanue, Ouochepa, IKocHCTEMA,
MUHEpaJbHbIE  YAOOpPEHHWS,  MHUKPORJIEMEHTH,  MaKpPOAJIEMEHTHI,
MUTaTEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIbI, TOPHBIE TTOPOIBI,
MOJIC3HBIC HCKOIIaeMblIe, TOTUIHBO, BOJHbBIC PECYPCHI.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
o XHMMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHUS IMPOTPAaMMBbl  OCHOBHOTO
o01rero o6pa3oBaHMs JIOCTUTAIOTCS B X0 OOYYCHHUS XUMHUHU B CIIMHCTBE
y4eOHOH M BOCHUTATEIBHOW JIESITEIbHOCTH B COOTBETCTBUU C
TPaJAWIIMOHHBIMA ~ POCCUMCKUMHU  COIIMOKYJIBTYPHBIMA U  JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE NpaBUIAMH U
HOpPMaMH TIOBEJIEHHWS U CIOCOOCTBYIOT MpOIeccaM CaMOIO3HaHUS,
CaMOPAa3BUTHUS U COIMATA3AIUN O0YHAFOIITIXCS.

JIM9HOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIUXCS
PYKOBOJICTBOBATHCSI CHCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIUN U
pacCIIMpEeHNEe OMNBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpMOTHYECKOr0 BOCTIMTAHUA:

[IEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTypPHOMY,
UCTOPUYECKOMY H HAy4YHOMY HACIEIUIO0, TIOHMMaHHUS 3HAYCHUS
XUMUYECKON HAyKd B KU3HM COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BIIAJICTh JIOCTOBEPHON HH(pOpPMAIMEH O TMEPEAOBBIX TOCTIDKCHHSIX U
OTKPBITUSAX MUPOBOM M OTEYECTBEHHON XMMHH, 3aWHTEPECOBAHHOCTU B
HAyYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NpEACTAaBICHUsT O  COLMAIBHBIX  HOpMax W  MpaBUjax
MEXJIMYHOCTHBIX ~ OTHOIICHWA B  KOJUIGKTUBE, KOMMYHHUKATUBHOUN
KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, y4eOHOMCCIIEeI0BATEIhCKOH,
TBOPYECKOM W  JAPYyrMX BHAAX JIESITEIBHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HOW COBMECTHOM JESATEIHHOCTUA TPH BHITIOJHEHUU YYEOHBIX,
MO3HABATENbHBIX 33J1a4, BBIMOJTHEHUU XUMHUYECKUX HKCIIEPUMEHTOB,
CO3JaHUM YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOIIOHWMAHHUIO H
B3aMMOTIOMOIIM B TMPOIECCE ITOW yueOHOUW AESITEIbHOCTH, TOTOBHOCTHU
OIICHMBATh CBOE TOBEJCHHE U TMOCTYNKH CBOMX TOBAPHUIIECH C MO3HUIINH
HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBUI
MOCTYTIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSA:

MHPOBO33PEHYECKHE TPEJICTABICHUS O BEIIECTBE U XHUMHYECKOU
peakinu, COOTBETCTBYIONIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTAaBJISIFOIINE OCHOBY [IJIsi TIOHUMAHHs CYIIHOCTH HAay4YHOW KapTHUHBI
MHUpa, TMpEeACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS
MPUPOJIBI, B3AMMOCBS3SIX YEJIOBEKA C MPUPOTHON CPEIoi, O POJIM XUMUU
B [TIO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MMO3HABATENIbHBIE MOTHBBI, HAIPABJICHHBIC HA TOJYYEHHE HOBBIX
3HAHUM 110 XWMHUH, HEOOXOIWMBbIE HJisi OOBSCHEHUS HAOIIOAAEMBIX
MpOILIECCOB W  SIBJICHUM, T[O3HABAaTEIbHOW, WHOOPMAIMOHHOW U
YUTATENIbCKOM KYyJNbTYphl, B TOM YHCIE HABBIKOB CaMOCTOSATEIbHOM
paboThI ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JIMTEPATYPOH, TOCTYITHBIMU
TEXHUYECKUMHU CPEACTBAMU NH(OPMAITMOHHBIX TEXHOJIOTHH;

MHTEpEC K 00YUEHHUIO ¥ TTO3HAHUIO, TI0003HATETLHOCTh, TOTOBHOCTh
U CIOCOOHOCTHh K CaMOOOPa30BaHUIO, MMPOCKTHOM M HCCIIEIOBATEIHCKOMN
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS
o0y4eHHUs B TaJIbHEHIIIEM;



4) popmupoBaHNs KyJbTYPbI 310POBbSI:

OCO3HaHHE [IEHHOCTHU U3HHU, OTBETCTBEHHOT'O OTHOIIIEHHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3J0pOBbI 00pa3 KU3HHU, OCO3HAHUE
MOCJICICTBUA W HENPUATHE BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUs1), HEOOXOUMOCTH COOIIOICHUS TTPABUI
6e3omacHOCTH TIpH OOpaIIeHUH ¢ XMMHYECKUMHU BEIIECTBAMHU B OBITY H
pEATBHON )KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEpPEC K TMPaKTUYECKOMY H3y4YeHHI0 Tmpodeccuii u Tpyaa
pa3sIUYHOTO poJa, YBaKEHHE K TPyAy U pe3yjibTaTaM TpPyJAOBOU
JESITENHPHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHMSI TIPEIMETHBIX 3HAHUHT
M0 XWUMHUHU, OCO3HAHHBIH BBIOOp UWHAMBUIYATbHOH TPAaEKTOPUU
MPOJIOJDKEHUS 00pa3oBaHUsi C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENIHON Mpo(eCCUOHATBHON AESTETPHOCTH U PA3BUTHS HEOOXOIMMBIX
YMEHUH, TOTOBHOCTH a/IalITUPOBATHCS B MPOPECCUOHAIIBHON CPEE;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

DKOJIOTHYECKH IIeJIecCO00pa3HOe OTHOIIEHHWE K TPHpPOAE Kak
MCTOYHMKY >KM3HH Ha 3eMJiie, OCHOBE €€ CYIIECCTBOBAHUS, MOHUMAaHUE
IIEHHOCTH 3JI0pOBOTO0 M Oe3omacHoro oOpasa >KW3HU, OTBETCTBEHHOE
OTHOIIEHUE K COOCTBEHHOMY (hM3MUYECKOMY U TICUXHUYECKOMY 3JI0POBBIO,
OCO3HAaHHME IIEHHOCTU COOJI0/IEHUS MpaBuil 0€30MaCHOTO MOBEJACHUS TIPH
paboTe C BelecTBaMH, a TAKKE B CUTYyaIUAX, YTPOKAIOIINX 3J0OPOBBIO U
JKU3HU JIO/EH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUA, TOJydaeMble TMPU H3yYCHHUH
XUMUH, JJIS pelIeHUs 3a7ad, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOIHON
CpeIloH, JJI TIOBBIIIECHUSI YPOBHS IKOJIOTHYECKON KYJIbTYPhI, OCO3ZHAHUS
rJI00AJIBHOTO XapakTepa JKOJOTUYECKUX MPOOJIeM U MyTeH UX PEeHICHUS
MOCPEJICTBOM METOJI0OB XHUMHUH, JKOJOTHYECKOTO MBIIUICHHS, YMEHHS
PYKOBOJICTBOBAThCSI MM B IIO3HABATEIbHOW, KOMMYHUKATHMBHOW U
COLMAJIBHOM ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe meranpeMeTHBIX PE3yIbTATOB BBIJICISIOT 3HAUUMBbIE TSI
(dbopMHUpOBaHUS MUPOBO33PEHHUS OOIIEHAYYHBIC TTOHATHS (3aKOH, TEOPHS,
MPUHITUI, TUIIOTE3a, (aKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYToE.),
KOTOPbIE MCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMeTax U
MO3BOJISIIOT HA OCHOBE 3HAHMM W3 JOTUX MPEAMETOB (POPMHUPOBATH
MPEICTABICHUE O 1EJIOCTHOM HAYYHOU KapTHUHE MUPA, U YHUBEPCAIbHbIE
y4ueOHbIE TeNCTBUA (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
PETYJISTUBHBIE), KOTOPbIE 00eCreuynBaroT (OPMUPOBAHNE TOTOBHOCTH K
CaMOCTOATEIFHOMY  IUIAHHUPOBAHUIO W OCYIIECTBICHUIO  y4eOHOM
JeSITENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCATbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble 1oruueckue AecTBUS:

YMEHUSI HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU
OCBOCHHH 3HAHUU: PACKPHIBATH CMBICT XUMUYECKUX TMOHITHH (BBIICISTH
WX XapaKTEepHBbIC MPU3HAKH, YCTAHABIMUBATh B3aMMOCBSI3b C JPYTUMU
MOHSATUSIMU), MCIOJB30BaTh TOHATHS MJii OOBICHEHHS OTIEIbHBIX
bakTOB ¥  SBJICHHI, BBHIOMpPATh OCHOBAHMUS W KPHUTEPUU  JUIS
KJIaccu(PUKAMM XUMHYECKMX BEIIECTB M XUMUYECKHX PEaKIuH,
YCTaHABIWBATh TMPUYUHHO-CIIEJCTBEHHBIE CBS3U MEXAY OOBEKTaMU



U3Y4YeHUs, CTPOUTh  JIOTUYECKHUE  pacCykJeHus (MHIyKTUBHBIE,
JeTyKTHUBHBIC, [10 aHAJIOTHH ), IEIAaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE MPUMEHSTH B MPOIIECCE MTO3HAHUS MOHATHUS (MIPEAMETHBIC U
METaNpeIMETHBIE), CAMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOIb3yEMbIE
B XMMUH, MPE0oOPa30BHIBATH MIUPOKO MPUMEHIEMbIE B XUMUU MOJICIIbHbBIE
MPE/ICTABICHUS] — XMUMHYECKUN 3HAaK (CHMMBOJ DJIEMEHTAa), XUMHUYECKas
dbopMmyna u ypaBHEHHE XUMUYECKOW PEAKIUU — MPH PEIICHUH y4eOHO-
MO3HABATENbHBIX 337]a4, C YYETOM OTHUX MOJICIbHBIX MPEJCTaBICHUIN
BBISIBIISAITH U XapaKTEPHU30BaTh CYIIECTBEHHBbIC MPU3HAKU HN3YYaeMbIX
O00BEKTOB — XMMHUYECKUX BEIIECTB M XMMHUUYECKHX PEAKIUH, BBISABISTH
oOmme  3aKOHOMEPHOCTH,  NPUYUHHO-CIEACTBEHHBIE  CBSI3U W
MPOTUBOPEYHS B U3yYAEMBIX MIPOLIECCAX U SIBJICHUSX.

ba3oBble ucciaegoBare/ibCcKue 1eicTBUA:

YMEHUE HCIOJb30BaTh IIOCTABJICHHBIC BOMPOCHI B KA4YECTBE
WHCTPYMEHTA MO3HAHMS, a TAKKE B KAU€CTBE OCHOBHI /111 (POPMUPOBAHUS
TUIOTE3BI 110 POBEPKE MPABUILHOCTH BHICKA3BIBAEMBIX CYKICHUN;

OpuoOOpEeTeHUE OMbITa M0 IJIAHUPOBAHHWIO, OpTaHHW3AllUd |
MPOBEJICHUIO YUYEHWYECKUX DKCIIEPUMEHTOB, YMEHHE HaOmoAaTh 3a
XOJIOM TIpoIlecca, CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro Ppe3yJibTar,
dbopmyHpoBaTh 00OOIICHHUS W BBIBOJIBI IO pe3ysbTaTaM IPOBEAEHHOTO
OTIBITA, UCCIICIOBAHMUS, COCTABIATH OTUET O MPOJICTAHHOM padoTe.

Pabora ¢ undgopmanmei:

yMEHUE  BBIOMpaTh, AHAIM3UPOBATH W  UHTEPIPETUPOBATH
MH(}OPMAIUIO PA3TMYHBIX BUJOB U (HOPM MPEACTABICHUS, TTOTYIaEMYIO
U3 Pa3HBIX UCTOYHUKOB (HAYYHO-MOMYJSIpHAS JTUTEpATypa XUMHUYECKOTO
coJiep KaHMs, CIPaBOYHBIC MOCOOUsA, pecypchl HTepHETa), KPUTUUECKH
OIICHHBATh IPOTUBOPEUYHMBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMEHSATh Pa3jIN4HbIe METOJbI U 3alPOCHI MPHU MOUCKE U
otOope MH(MOpPMAIUU B COOTBETCTBYIOIINX JAaHHBIX, HEOOXOIUMBIX IS
BBITIOJIHEHUS YUCOHBIX M TO3HABATENIBHBIX 3374 OMpPEACIEHHOTO THUIIA,
NpUOOpETEeHNE ONbITA B OOJACTH HCIIONB30BaHUA WH(GOPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTUW, OBJIAJCHHE KYyJIbTYpPOW aKTHBHOTO
WCIIOJIb30BAHUSL  PA3JUYHBIX TIOMCKOBBIX CHCTEM, CaMOCTOSTEIHLHO
BBHIOMpATh ONTUMaJbHYIO (OpMy MpencTaBieHuss uHOpMAIUU U
WUTIOCTPUPOBATh  pellaeMble  3aJa4dl  HECJIOKHBIMH  CXEMaMH,
auarpaMMaMu, Ipyrumu popmamu rpaduki 1 iX KOMOWHAIIUSAMY;

YMEHHUE HCIIOJIb30BaTh W aHAIM3UPOBATh B TIpoliecce y4eOHOU u
UCCJIEIOBATENbCKOW  ACSATENBHOCTH  MHGOPMAIMIO O  BIUSHUU
MPOMBIIIUICHHOCTH, CEJIbCKOTO XO3SHUCTBA M TPAHCIIOPTAa HA COCTOSTHUE
OKPYXKaroUen MPUPOTHOU CPEJIBI.

KoMmyHuKkaTHBHbIE YHMBeEpPCcAIbHbIE YueOHbIe HeiCTBHUA:

YMEHHS 3a1aBaTh BOIPOCHI (B XOJI€ AHAJIora U (W) TUCKYCCUU) 10
CYIIECTBY OOCYXJIaeMOW TeMbl, (POPMYyIUpPOBATH CBOM MPEITIOKECHHUS
OTHOCHUTEJIHLHO BBITTOTHEHUS TIPEIJIOKCHHOMN 3a/1a4u;

YMEHUS TPEACTABIATh TOJYyYCHHBIE PE3yJIbTaThl MO3HABATEIHLHON
JESITENPHOCTA B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX; JENaTh MPE3CHTAIIUIO
PE3YIHTATOB BBIMOJHEHUS XUMUYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOTO
OTbITa, JIA0OPATOPHON PabOTHI TO HCCIEJOBAHUIO CBOWCTB BEIIECTB,
y4eOHOTO MTPOEKTA);

yMEHUSI y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIILHON M MCCIIENOBATEIbCKON NEATEbHOCTH TPU PEIICHUU



BO3HHUKAIOIIMX TMPOOJIEeM Ha OCHOBE y4€Ta OOIMX HWHTEPECOB M
corjacoBaHusi Mo3uIUi (0OCyXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
MTYPMbI», KOOPJAWHAIMSA COBMECTHBIX  JIEUCTBHM, OMpEIeTIcHUE
KPUTEPHUEB IO OIEHKE KaYeCTBA BHITIOJHEHHON paOOThI U APYTHE).

PerynsiTuBHbIE YHMBepPcaJbHbIEe YueOHbIEe el CTBUA:

YMEHHUE CaMOCTOSITEIbHO  OMNpEeNesaTh IEeIH  JIESTEIbHOCTH,
MJIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATH M MPU HEOOXOJIUMOCTHU
KOPPEKTUPOBATh CBOIO NEATEIbHOCTD, BBIOHpATh Hanbosee
s dexTuBHBIE CIOCOOBI pelieHus y4eOHBIX W TIO03HABATENBHBIX 3aj1ad,
CaMOCTOATENILHO COCTAaBJIATh WJIW KOPPEKTUPOBATH MPEIIOKCHHBIM
AJITOPUTM JCWCTBUM NPHU BBIINOJHEHUU 33JaHUN C YYETOM IIOJYYEHHUS
HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTaX — BEIECTBAX U PEAKIIUSAX,
OIICHHBATh COOTBETCTBHE TMOJYYEHHOTO pe3yjibTaTa 3asBJICHHOW IIEJH,
yMEHHUE HCIOJIb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI, MpejiaraeMbie B
YCJIOBUH 33JIaHUM.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeamMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
CONlep)KaHMs, YCTAHOBJICHHOTO JaHHOW  (enepasbHOW  pabodeit
MPOTrPaMMOM, BBIJICISIOT: OCBOSHHBIE O0YYarONIUMUCS HAy4YHbIC 3HAHUS,
YMEHUS U CIIOCOOBI AeUCTBUH, crierupuyecKue sl MPeAMETHON 00J1acTh
«Xumus», BUABl JEATETLHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHHUS, €Tr0
WHTEPIpPETAlNK, TPEeoOpPa30OBaHUI0 U TMPUMEHEHHIO B  Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYyaIUsIX.

K konmy oOydenuss B 8 kJjacce mpeaMETHBbIE pe3yibTaThl Ha
0a30BOM  ypOBHE [IOJDKHBI ~ OTpaXaTtb  C(OPMUPOBAHHOCTH Y
o0y4Jaronmxcs YMEHUH:

e PacKpbhIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHATUN: aToM,
MOJIEKYJIa, XUMHUYECKHI SJIEMEHT, MPOCTOE BEIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAsS), BaJICHTHOCTD,
OTHOCUTEJIbHASI aTOMHAas U MOJEKYJSpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHASI Macca, MAacCOBAas IOJISI XUMUYECKOTO
JJIeMEeHTa B COCAMHEHUH, MOJSAPHBIM OOBEM, OKCHI, KHUCIIOTa,
OCHOBaHHE, COJIb, AIEKTPOOTPHUIIATEIIHLHOCTD, CTETICHb
OKHCJICHUS, XUMHYECKas peakius, KiacCupUKaIus peaxKiuu:
peaKkiMu  COCNMHEHMs, pEaKUUu  PA3IOKEHHUSA, PEaKIuu
3aMEIICHMs], PEaKMu OoO0MEeHa, 5K30- U DHIOTEPMHUUYECKHE
peakiuu, TeroBoil 3G EKT peakiuu, apo aToMa, HIEKTPOHHBIN
CIOW aToma, aTOMHas OpOWTaidb, paguyc aToMma, XUMHUYEeCKas
CBs3b, TOJIAPHAS U HEMOJSPHAas KOBAJEHTHAs CBSI3b, HMOHHAs
CBSI3b, UOH, KAaTHOH, aHUOH, PACTBOP, MAcCOBas JIOJII BEIECTBA
(mMpoLeHTHAs! KOHLIEHTPAIIKs) B PACTBOPE;

e WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHITHHA
U TPUMEHSATH OTU TMOHATUSA TPU ONUCAHWU BEIIECTB M UX
IIPEBPAILCHNUN;

e WCIIOJNB30BAaTh XHUMHUYECKYI) CHUMBOJIMKY JJII COCTaBJICHUS
dbopMyI1 BEIIECTB ¥ YPaBHEHUN XUMUYECKUX PEAKIUH;

e ONpENENsATh BaJECHTHOCThH AaTOMOB DJJIEMEHTOB B OWHApHBIX
COCIMHEHUSIX, CTENEeHb OKHCICHHUSI DJEMEHTOB B OWHApPHBIX
COCIMHEHUSIX, TPUHAICKHOCTh BEIIECTB K OMNPENCIEHHOMY
KJIAcCy COCAMHEHHH 1Mo (opmynaM, BUJ XUMHUYECKOH CBS3U
(KOBaJICHTHAsI 1 MIOHHAS) B HEOPTAHUYECKUX COCTUHECHUSIX;



e packpsiBaTh cmbica [lepuoanueckoro 3akona /. 1. Menaeneena:
JEMOHCTPUPOBATh TOHUMAHHE MEPUOJUYECKON 3aBUCHUMOCTH
CBOMCTB XUMHUYECKUX DJJIEMEHTOB OT WX IIOJIOXKEHUS B
ITepuoauyeckoii cucreme, 3aKOHOB COXPaHEHHUsI MacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4Y€HHSs, 3aKOHa
ABoraapo;

e ONUCHIBATH U  XapakTepuzoBaTh  TabmuuHyro  Qopmy
[Tepuoauyeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB: Pa3iMyaTh
NOHATUS «TJaBHasg moarpynmna (A-rpynma)y #  «mo0ovyHas
noarpynmna (b-rpynma)», wmambie W OONBIIME  TIEPHOIBI,
COOTHOCUTh OOO3HAauY€HHUs, KOTOphbIE UMEITCSI B Tabnuie
«Ileppognueckass cucrema XxuMu4yeckux »diemeHtoB [l U.
MeHnneneeBay C YHCIOBBIMM XapAaKTEPUCTUKAMU CTPOEHUS
aTOMOB XHMMYECKHX 3JIEMEHTOB (COCTaB W 3apsj siapa, ooiiee
YUCJIO DBJEKTPOHOB MW PACHPEACIICHHME HUX M0 3JIEKTPOHHBIM
CJOSIM);

e KJIaCCU(PUIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTaHUYECKHE
BEILIECTBA, XWMHMUYECKHE peakuuu ([0 YHCIy U COCTaBy
YYacTBYIOIIMX B PEAKIIUU BEIIECTB, M0 TETNIOBOMY 3P deKTy);

e XapaKTepHW30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOWMCTBA
BEILIECTB  Pa3JIMYHBIX  KJIACCOB, TMOJTBEp)KJas  ONHCAHUE
npuMepaMi  MOJIEKYJISIPHBIX ~YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIHM;

e IPOTHO3UPOBATH CBOWMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HUX
KaueCTBEHHOI'0 COCTaBa, BO3MOYXXHOCTHU MPOTEKAHUSI XUMUYECKHUX
IPEBPAICHUN B PA3IUYHBIX YCIOBUSX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIECTB, MACCOBYIO JOJF0 XUMUYECKOTO dJIeMeHTa o (popmyie
COEIMHEHHSI, MACCOBYIO JIOJO BEIIECTBA B PACTBOPE, MPOBOJIUTH
pPacy€Thl IO YPABHEHUIO XUMHYECKON PEAKIINU;

e TPUMEHSATHh OCHOBHBIE ONEPALIMU MBICIUTEIBHON AESATEIbHOCTH —
aHaJu3 M CHHTE3, CpaBHCHHE, OO0OOIICHHE, CHUCTeMaTH3aIHIO,
KJIacCU(DUKAIUIO, BHISBICHUE PUUNHHO-CIICICTBEHHBIX CBS3EH —
JUISl W3YYEHHS] CBOWMCTB BEIIECTB MU XHMHUYECKHX PpPEAKILHUM,

€CTECTBEHHO-HAYyYHbIE METOJbl TO3HAHHWS — HAOJIOJCHHUE,
U3MEPEHUE, MOJCIMPOBAHUE, DSKCIEPUMEHT (peajbHbld U
MBICJIEHHBIN);

e CJENOBAaTh NPaBWIAM TOJB30BAHHUS XHUMHYECKOW TIOCYJI0M W
1ab0paTOPHBIM 00OpPYJAOBAHHEM, a TAKXKE MpaBUiIaM OOpaIeHUs
C BeIeCTBAaMHM B COOTBETCTBHM C HHCTPYKIUSMH TIO
BBITIOJIHEHUIO ~ JTAOOPATOPHBIX ~ XUMUYECKUX  OIBITOB  TIO
MOJIYYCHHUIO U COOMPAaHMIO Ta3000pa3HbIX BEMIECTB (BOAOPOIA U
KHCIIOPO/Ia), MPUTOTOBIECHHUIO PACTBOPOB C OMNPEIEIEHHON
MacCOBOM JOJIe pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U
IPOBOJUTh XUMHYECKHE OKCIIEPUMEHTHI IO PaClO3HABAHUIO
pPacTBOPOB 1IIIENIOYEH M KHUCIOT C TOMOINBI0 WHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).
K konmy oOydenuss B 9 kJjacce mpeAMETHBbIE pe3yibTaThl Ha
0a30BOM  ypOBHE  JIOJDKHBI ~ OTpaXatb  C(OPMUPOBAHHOCTH Y
o0y4Jaronmxcs YMEHUH:



pacKpblBaTh ~ CMBICII ~ OCHOBHBIX  XMMHUYECKMX  IOHSITHM:
XUMUYECKUN BJIEMEHT, aTOM, MOJIEKYJia, MOH, KaTUOH, aHHOH,
IIPOCTOE  BEIIECTBO,  CIIO)KHOE  BEIIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCJICHUS, XHUMHYECKas
peakiysi, XUMUYECKasi CBA3b, TEIUIOBOK (D (PEKT peakuuu, MOJb,
MOJIIPHBIN  00BEM, pacTBOp, DJIEKTPOJIHTHI, HEIJIEKTPOJIUTHI,
ANEKTPOIUTHYECKAsT JUCCOIMAINS, PEaKIMi HWOHHOTO OOMEHa,
KaTaau3aTop, XHUMHYECKOE paBHOBecHE, OO0paTumble U
HEeoOpaTUMBbIE  PEAKIUH, OKUCIUTEIHHO-BOCCTAHOBUTEIIHHBIC
peaKkiuu, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHUCJICHUE W
BOCCTaHOBJICHHE, QJIOTPONUs, aM(pOTEPHOCTh, XUMHUYECKas
CBsI3b (KOBaJI€HTHAs, MIOHHASI, METAJUINYECKAs ), KpUCTAIINYECKas
pemeéTka, KOppo3us METaJUIOB, CIUIABbl, CKOPOCTh XMMHUYECKOM
peakiuu, TpeneapbHo  gomycruMas — KoHueHtpauums — [IK
BEILIECTBA;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHSITUI
U TPUMEHSATHh 3TH TOHATHUS TPU ONUCAHMM BEIIECTB U HX
IIPEBPAILCHUN;

UCIIOJIb30BaTh XMMHUYECKYI) CHMBOJMKY JUISI COCTaBJICHUS
dbopMyI1 BEIIECTB ¥ YPaBHEHUN XUMUYECKUX PEAKITUH;
ONpENEIATh BAJEHTHOCTh U CTENEHb OKUCICHHS XHUMHUYECKHX
3JIEMEHTOB B COEAMHEHHUSIX Pa3JIMYHOrO COCTaBa,
NPUHAJIEKHOCTh  BEIIECTB K  ONPENEIEHHOMY  KIaccy
coemuHeHMt 1o  ¢opMyrnaMm, BUJ  XUMHUYECKOHW  CBS3U
(KOBaJIEHTHAsl, HMOHHAs, META/NINYeCKas) B HEOPraHUYECKUX
COCIMHEHUSIX, 3apsij] MOHA TI0 XMMHUYECKON (QopMmylie, XxapakTep
cpedbl B BOJAHBIX PAcCTBOPAX HEOPraHUYECKUX COCTUHEHHM, THUII
KPUCTAITIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBath cMbich [lepunoanueckoro 3akona [[. M. Menneneesa
U JIEeMOHCTPUpPOBATH €ro IOHMMAHWE:  OINUCHIBaTh U
XxapakTepu3oBaTh TabauuHy0 Gopmy I[leprnoanueckoii CUCTEMBI
XUMUYECKUX  DJIEMEHTOB:  pa3iuyaTh IMOHATUS  «IJIaBHas
noarpymnmna (A-rpynma)» u «mo6ounast noarpymnma (b-rpymnma)y,
MaJible U OOJIBIITNE TIEPUO/IBI, COOTHOCUTH 0003HAUYCHHS, KOTOPBIC
UMEIOTCSI B TIEPUOJUYECKON  Tabnwie, C  YUCIOBBIMHU
XapaKTepUCTUKAMH CTPOEHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB
(coctraB W 3apsg  Ampa, oOImee 4YHucio DJIEeKTPOHOB U
pacmpeesieHde UX MO JIEKTPOHHBIM CJIOSIM), OOBIACHITH OOIIHE
3aKOHOMEPHOCTM B HW3MEHEHHM CBOMCTB DJIEMEHTOB M MX
COEMHEHU B Mpeenax MajblX MEPUOAOB U TJIABHBIX MOATrPYIIII
C YYETOM CTPOEHUS UX ATOMOB;

KJIacCU(UIIMPOBATh XMMHUYECKHUE DJIEMEHTBHI, HEOPTaHWYECKUE
BEILIECTBA, XWMHMUYECKHE peakuuu ([0 YHCIy U COCTaBy
YY9aCTBYIOIIUX B PEAKIIMU BEIICCTB, MO TEIIIOBOMY 3P (DEKTy, 1O
WU3MEHEHHUIO CTEIIEHEN OKUCIEHUS XUMHYECKUX AJIIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTH) o0OmMEe ©  crernuduyueckue
XUMHUYECKUE CBOMCTBA TMPOCTBIX M  CJOXKHBIX  BEHIECTB,
NOATBEPkKAasi ONUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLINM;
COCTaBIISAITb ~ YPaBHEHUSI  DIIEKTPOJUTHUUECKON  AHCCOLMALUU
KHUCJIOT, LIEJIOYEH U COJIEH, ITOJHBIE U COKPALIEHHBIE YPaBHECHUS



peakuui VIOHHOTI'O oOMeHa, ypaBHEHUSA peaKkuuit,
MOJITBEPIKIAIONTUX CYIIECTBOBAHHE T€HETHUECKOU CBS3H MEKIY
BEIIECTBAMHU PA3ITUYHBIX KIIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX
peakimii TMMOCPEJACTBOM COCTaBIIEHUs JJIEKTPOHHOIO OanaHca
ATHX PEaKIUM;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTpOCHUS, BO3MOXHOCTH POTEKaAHUS XUMUYECKUX
MPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIHHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl
BEIIECTB, MACCOBYIO JOJF0 XUMUYECKOT0O dJeMeHTa no (popmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PEaKIInu;

coONIoIaTh TpaBWiIa TMOJB30BAHUS XUMUYECKOW TIOCYJOM U
1ab0opaTOpHBIM 000PYIOBaHUEM, a TAKXKe MpaBUiIa OOpaIIeHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMU IO BBIMOJTHEHUIO
7a00paTOPHBIX ~XUMUYECKUX OMBITOB MO TMOJYYEHUIO W
coOupaHuio Ta3000pa3HBIX BEHIECTB (aMMHUAKa M YTJIEKHUCIIOTO
rasa);

IPOBOJUTH PEAKINH, MOATBEPKIAONINE KauyeCTBEHHBIH COCTaB
Pa3IUYHBIX BEIECTB: PACIO3HABATH OMBITHBIM MyTEM XIJIOPHI-,
Opomua-, wmonua-, kapOoHat-, ¢ocdar-, CHWIHKAT-, CyJIbdar-,
TUAPOKCUJI-MOHBI, KAaTHOHBI aMMOHHUS M HWOHBI M3yYEHHBIX
META/VIOB,  NPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPTaHUYECKUX BEIIECCTB;

PUMEHSTH OCHOBHBIC ONIEPAIIMN MBICIUTEILHON NI TEIbHOCTH —
aHaJu3 M CHHTE3, CpPaBHCHHE, OO0OOIICHHE, CHUCTeMaTH3aIHIO,
BBISIBJICHUE TMPUYUHHO-CJICJACTBEHHBIX CBSI3€d — JUJISI WM3Y4YEHUS
CBOWCTB BEILIECTB U XHMHUYECKHUX PEaKUHi, €CTECTBEHHO-
Hay4YHbIE METOJABl TIO3HAHWS — HaOIJIeHUe, U3MEPECHHE,
MOJICTTUPOBAHUE, JKCIEPUMEHT (pEalbHbIA ¥ MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
HauMeHoBaHue KounyecTBO yacoB
Ne JaekTpoHHbIe (HU(pPOBHIE)
pas3esioB u TeM KonrpoJbubie IIpakTnyeckue
n/n Bcero oOpa3oBaTejibHbIE pecypchl
NMporpamMmbI padoTbI padoThI
Pa3pnen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuMuss — BakHasI
L1 00JIaCTh €CTECTBO3HAHUS s ) bubmuorexa [JOK
’ Y IPAKTHIECKON https://m.edsoo.ru/7f41837¢
JIEATEeTLHOCTH YeJIOBEKa
12 BemecTBa 1 XuMuaeckue 15 ! bubmnoreka LIOK
’ peaxImu https://m.edsoo.ru/7f41837¢
Hroro no pazueny 20
Pa3nen 2. BaxkHeiiine npeactaBuTe/ M HEOPraHMYECKUX BellECTB
)1 Bo3nyx. Kucnopon. 6 bubnuoteka [JOK
’ TTousaTue 00 oxkcumax https://m.edsoo.ru/7f41837¢
27 Bonopon.Ilonsitue o g ! bubnmuoreka [IOK
' KUCIIOTAX U COJISAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. 5 ! 1 bu6mmoreka [JOK
' Ilonsatue 06 oCHOBaHUIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI Eu OK
24 HEOPraHUYECKUX 11 1 1 nonuoreka

COEIMHEHUN

https://m.edsoo.ru/71f41837¢




Hroro no pazgeny 30

Pasnen 3. llepunoanueckuii 3axon u llepuoanyeckas cucrema xumuiecknx 3j1eMeHToB /[. . MenaesieeBa. CTpoeHHne aTOMOB.
XumMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBHUTE/IbHbIE PeaKIIUN

[Iepronnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6mmorexa [JOK

3.1 XUMHUYECKUX DIJIEMEHTOB
7 https://m.edsoo.ru/7f41837¢

. . Menneneena.
Ctpoenue aToma

XUMHUYECKAI CBA3b.

10 OKuCIUTENbHO- g ) bubmuoreka [JOK

’ BOCCTAHOBUTEIbHBIE https://m.edsoo.ru/7f41837¢c
peaxkuuu

TITOro 106 hasten 15 bubmuoreka [JOK
pasiciy https://m.edsoo.ru/7f41837¢

PeszepBHOE Bpems 3 bubmorexa TIOK
p p https://m.edsoo.ru/7141837¢c

OBIIEE KOJIMYECTBO
68 4 5
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9 KUIIACC

HaunmeHnoBanue KoumnuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (poBbIE)
pa3iesioB U TeM KonTtpoJabHsble IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmmsbl padoTshI padoThI
Pasnen 1. BemecTBo U XuMH4yeckne peakuumn
[ToBTOpeHue n
L1 yriIyOJIeHre 3HAaHUH 5 ) bubmmoreka [JOK
’ OCHOBHBIX Pa3JIeNioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4 butmmorera [IOK
’ p . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIIHii
DIEeKTPOTUTHYECKAS
13 JTUCCOITHAITHS. g ) ! bubmmoreka [JOK
’ XUMHUYECKUE PEaKIuH B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17

Pa3gea 2. Hemerasibl M UX COeTUHEHUA

OO6mas xapakTepucTuka

bubmuoreka [JOK

2.1 XUMHUYECKUX DIIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmel. ['anoressl
O01masa xapakTepucTuKa
P P bubmunoreka [JOK
2.2 XUMHUYECKUX DIIEMEHTOB 6

VIA-rpynnsl. Cepa u e€

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




COCIUHCHUA

OO6mas xapakTepucTuka

23 XUMHYECKHUX JIEMEHTOB . bubmuoreka [JOK
’ VA-rpymisl. A3or, https://m.edsoo.ru/7f41a636
docdop 1 ux coegMHEHUS
OO6mras xapakTepucTuka
XUMUYECKHUX JIEMEHTOB Eu 1IOK
noMoTeKa
2.4 IVA-rpynnel. Yraepon u
p}‘" poA 8 https://m.edsoo.ru/7f41a636
KPEMHUI U UX
COCTMHCHUS
Hroro no pazneny 25
Pa3znea 3. Mera/iibl 1 UX COeINHEHHS
31 OO0mmue cBoicTBa 4 bubmuorexa [JOK
' METaIJIOB https://m.edsoo.ru/7f41a636
19 Baxwueiime metamuibl U 16 bubmunoreka [JOK
’ WX COEIUHEHHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pazgea 4. XumMus U oOKpyxkawmas cpeia

41 BemectBa u maTepuaisl B 3 bubmmoreka [JOK
' JKU3HHU YEJI0BEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMms 3 bubmuoreka [IOK

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

8 KIIACC
KosaunyecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoxa Kontpoabubie IpakTu4eckue
n/n Bcero U3YYeHUs oOpa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
[Ipenmet xumuu. Ponbs xumun B
1 JKU3HM yesoBeka. Tena u 1 buommorexa OK
) https://m.edsoo.ru/ff0d210¢
BEIIeCTBa
) [TonsiTne 0 MeTOAaX MO3HAHKS B { bubmuoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuyeckas padota Ne 1
«IIpaBuna paboThl B
3 71a00paTOPHUH B TIPUEMBI 1 bubmoreia HOK
paTopHit i ip https://m.edsoo.ru/f0d23dc
oOpareHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM
4 YucThIe BEMISCTBA U CMECH. { bu6mmorexa [JOK
Crioco0nl pazfeneHust cMmecen https://m.edsoo.ru/ff0d26ca
[IpaxTuyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha { bubnmoreka [JOK
MIPUMEPE OYUCTKHU MTOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
bub6mmorexa [JOK
6 Ato oJe
TOMBL H MOIICRyJIH ! https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTBI. 3HAKU 1 bubmmoreka [JOK




(CUMBOJIBI) XHMHUYECKUX

https://m.edsoo.ru/ff0d2be8

DJIEMEHTOB
8 IIpocThle U CI0XKHBIE BEIECTBA bubmmorexa TIOK
P m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIPHOE YUEHNE bubmorexa HOK
yIp y https://m.edsoo.ru/ff0d2d50
3aKOH NOCTOSHCTBA COCTaBa
10 BeIIeCTB. XUMHUYECKas bu6mmorexa [JOK
dbopmyna. BageHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX DIIEMEHTOB
OTHOCHUTENLHAs aTOMHAas Macca.
11 OTHOCHUTEIbHAS MOJIEKYJIIPHAS bubmorexa [IOK
yp https://m.edsoo.ru/ff0d323¢
Macca
12 MaccoBas 105151 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTAa B COCANHCHUH https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BenecTa. Moub. bubmuorexa [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE bubmuoreka [JOK
ABJIEHUA. XUMUAYECKasl peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u yciosus
15 MPOTEeKaHUSI XUMHYECKHUX bubmorexa HOK
poteka hitps://m.edsoo.ru/ff0d3al6
peaxuuii
3aKoH COXpaHEHUsI MaCChl
16 BemecTB. XUMHYECKUE bubmmorexa LHOK
HHECTB. https://m.edsoo.ru/f0d3b88
ypaBHEHUSA
17 Brruncrienus Koau4uecTBa, bubmuoreka [JOK




Macchl BEIIECTBA 110
YPAaBHCHUAM XUMHUYCCKUX
peaxkuuii

https://m.edsoo.ru/ff0d5708

Knaccudukanus XumMuaeckux
peaxiuii (CoeAMHEHUS,

but6mmoreka [IOK

18
pasiioxKeHus, 3aMEeLICHUA, https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHuukKiIoneauct. O6o0eHNE U bubmorexa [OK
H JmcT. IEI https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHU I
KonTtponbnas pabora Nel mo
20 TeMme «BelecTBa 1 XUMHUYECKHE bubmorexa [OK
H https://m.edsoo.ru/ff0d4290
pEaKIum»
Bo3nyx — cMmech razos. CoctaB
21 Bo3ayxa. Kucimopon — snemeHT bubmmorera [[OK
Ayxa. poA https://m.edsoo.ru/ff0d448¢
U ipoctoe BeuiecTBo. O30H
Ou3nyeckue 1 XUMUIECKHEe
” CBOICTBa KHCIIOpOAa (peaKiuu bubmmoreka [JOK
OKucIeHus, ropenue). [Tonstue https://m.edsoo.ru/ff0d4614
00 oxcugax
CniocoOb! TToTydeHUs
” KHCJIOpO/ia B JIa0OpaTOPUU U bubmmoreka [JOK
NPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
24 TemoBoit 3 ekt xumudeckoit bubmmoreka [JOK

p€aKknu, IMOHATUC O

https://m.edsoo.ru/ff0d4790




TEPMOXMMHYECKOM YPAaBHEHUU,
9K30- U YHAOTEPMHUYECKHUX
peaKumsax

TomnuBo (HedTh, yroib U

but6mmoreka [IOK

25 .
MeTaH). 3arpsHCHHE BO3IyXa, https://m.edsoo.ru/ff0d4c4a
CHOCOOBI €ro MpeI0TBPAIICHUS
[Tpaktuueckas padota Ne 3 mo
2% teme «I[lomydyenue u cobupanue bu6nuorexa [IOK
KUCIIOPOAA, U3YYEHUE E€TO https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Bonopoa — pieMeHT U IpoCcToe
27 BE eSTBo Haxoxnenue 5 Bubmmorexa [JOK
HLECTEO- 8 https://m.edsoo.ru/f0d4dd0
npupoje
Ouznyeckue 1 XUMUIECKHE
28 CBOICTBA BOJIOpOJA buommorexa OK
AOPOAE. https://m.edsoo.ru/f0d4dd0
[Ipumenenue Bogopoaa
bu6mmoreka [IOK
29 II
OATHE © ICHETOTAX 1 COIX https://m.edsoo.ru/ff0d50d2
30 CriocoOblI ostyueHust BOAOPOAa bu6nuorexa [IOK
B 1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 mo
31 teme «[lonydyenue u cobupanue bubmmoreka [JOK
BOJIOpPOJa, U3yUYECHUE €TI0 https://m.edsoo.ru/ff0d4{42
CBOWCTB»
1 Monsipablit 00BEM ra3oB. 3aKOH bubmmoreka [JOK

ABoraapo

https://m.edsoo.ru/ff0d542¢




Brruncnenus o0béMa,

13 KOJIMYECTBA BEIIECTBA ras3a Io bubmuorexa [JOK
€r0 U3BECTHOMY KOIUYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA HIIH 00BEMY
Brruncnenus 00EMOB ra3oB 110
34 YPAaBHEHUIO PEaKIMi Ha OCHOBE bu6nuorexa LIOK
3aKOHA OOBEMHBIX OTHOIICHHI https://m.edsoo.ru/ff0d5708
ra3oB
DOu3nIeCcKrue U XUMUYECCKHIE bubmuorexa [JOK
35 .
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBaHui. [lonsiTHE bubmmoreka [JOK
00 mHANKaTOpax https://m.edsoo.ru/ff0d59¢e2
Bopna xak pacTBopuTENb.
Hacrpiennsie u
37 HEHACHIIIICHHBIC PACTBOPHI bubmmorera [[OK
B pacTBOpEL. https://m.edsoo.ru/f0d5b40
MaccoBas 10151 BEIIeCTBa B
pacTBope
[TpakTuueckas padota Ne 5 mo
teme «I[IpuroroBnenue
38 aCTBOPOB C ONpPEACIEHHOMN bubmorexa TIOK
PacTBOpOB € OnpeA htps://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiei
pacTBOPEHHOTO BEILIECTBA»
KonTtponsHas padota Ne2 no
39 teme «Kucnopon. Bomopoxn bubmorexa LOK
POA. BOAOPOA. https://m.edsoo.ru/ff0d6342
Bona»
40 OKcHIBI: COCTAB, bu6mmoreka [IOK




KJaccu(uKaius, HOMEHKIATypa

https://m.edsoo.ru/ff0d664e

HonyquI/Ie 1 XUMHWYECKHUEC

A1 CBOICTBA KMCJIOTHBIX, bubmuoreka [JOK
OCHOBHBIX U aM(pOTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

0 OcCHOBaHUS: COCTaB, bubmuoreka [JOK
Kiaccudukanys, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca

13 [Honyuyenue u xumnyeckue bub6nuorexa LIOK
CBOICTBa OCHOBAHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, bubmuorexa [JOK
KJIacCU(UKAIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2

45 [TonyueHnue n xumuueckue bu6nuorexa [IOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpennue):

46 HOMEHKJIaTypa, CIIOCOObI bu6nuorexa [IOK
MOJIYYEHUS, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpaxTuueckas padota Ne 6.

Pemienne skcnepuMeHTAIBHBIX
47 3aga4 no teMe « OCHOBHBIE bubmmorexa TIOK
https://m.edso0.ru/00ad9b7c
KJIACChI HEOPTaHUYECKUX
COEMHECHUIN
I'eneTnueckas cBSI3b MEXKIY
but6mmoreka [IOK
48 KJIACCAMHM HEOPTAaHUYECKUX
. https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O00011IeHNE U CUCTEMATH3AIHS bu6mmoreka [JOK




3HAHUU https://m.edso0o.ru/00ad9cb2
KonTtponbnas pabora Ne3 mo
" bubmmoreka [JOK
50 TeMe "OCHOBHBIE KITACCHI
. https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCANHEHUI
[IepBble ONBITKH
51 KJ1acCu(PUKaU XUMHUYECKUX bubmuoreka [JOK
aneMeHToB. [ToHsATHE O rpynmax https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIIEMEHTOB
[Tepronnueckuii 3aKOH U
57 [Tepuonnueckas cucrema bubmuoreka [JOK
XUMUYECKHX djieMeHToB JI. 1. https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuoapl, rpynnbl, TOAPYIIIbI bubmmorexa TIOK
PHOJIBL TPY » OATPY https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. Cocras bu6nuorexa [IOK
aTOMHBIX saep. M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHuEe MEKTPOHHBIX
55 000JI04€K aTOMOB 3JIEMEHTOB bubmmoreka [JOK
[Iepuonnueckon cucremsl /. U. https://m.edsoo.ru/00ada6bbc
MenneneeBa
XapakTeprucThKa XUMHYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubmmoreka [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
57 3nauenue [lepunognueckoro bubmmoreka [JOK

3aKOHa JJIs pa3BUTHA HAYKU U

https://m.edsoo.ru/00ada96e




npaktuku. /. 1. MenneneeB —
YYEHBIM, IEJAror U rpaXJaHuH

53 DIIEKTPOOTPULIATETLHOCTh bubmmoreka [JOK
aTOMOB XUMHUYECKHUX IJICMCHTOB https://m.edsoo.ru/00adaab8
59 HNonnag xumudeckas cBA3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nosspHas bu6nuoreka [JOK
XUMHUUYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonspHas bubmmoreka [JOK
XUMHYECKasl CBA3h https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 C
TCHCHb OKUCICHUA https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO- bubmuoreka [JOK
BOCCTAHOBUTEIBHBIC PEAKIIUT https://m.edsoo.ru/00adb076
64 OKHCIIUTEIN U BOCCTAHOBUTEIU bubmmorexa LIOK
https://m.edsoo.ru/00adb076
KonTtponbnas pabora Ne4 mo
65 Teme «CTpoeHne atoma bubmmorexa LIOK
p ' https://m.edsoo.ru/00adb486
XUMHYECKAs CBA3L)
66 PesepBHblil ypok. O60011eH1e u bubmmoreka [JOK
cUCTEeMaTU3alus 3HaHuH https://m.edsoo.ru/00adb33¢c
67 PezepHblit ypok. O000ImeHne u bubnuorexa [IOK
cUCTeMaTU3alus 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PesepBHeIil ypok. O6001IeHHE 1 bu6mmoreka [JOK

CUCTeEMAaTHU3alus 3HaHUN

https://m.edsoo.ru/ff0d61c6




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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9 KUIIACC

KoJsnyecTBO yacoB DJIeKTPOHHBIE
Ne Hdara undgposbie
Tema ypoxa KonTtpoibHbIe IIpakTHyeckune
n/n Bcero H3Y4YeHUS oOpa3oBaTte/ibHbIE
padoThbI padoThI
pecypcsbl
[Iepnoanueckuii 3aK0H.
! [Tepuonnueckas cuctema ! bubmuoreka [JOK
XUMHYECKHX JIEMEHTOB []. https://m.edsoo.ru/00adb59¢
. Menneineena
3aKOHOMEPHOCTH B
) W3MEHEHUU CBOWCTB ! bubmuoreka [JOK
XAMUYECKHUX 3JIEMEHTOB https://m.edso0o.ru/00adb6b6
NEPBBIX TPEX MEPHOIOB
Knaccudukanus u
3 HOMEHKIATYDa 1 bubmuoreka [JOK
P https://m.edsoo.ru/00adb7e2
HEOPTaHWYECKUX BEIIECTB
Buner xumudeckoit cBI3u
4 Y THTTBI KPUCTAJUTMICCKIX 1 bubmoreia HOK
. p https://m.edsoo.ru/00adbac6
pemeTox
Kontponsnast padora Nel
1o reme «IloBropenue u
5 yriryOJieHre 3HaHUH 1 1
OCHOBHBIX Pa3/IeIOB Kypca
8 kacca»
6 Knaccudukamus 1 bubmmoreka [JOK




XUMUYECKHUX PEaKLUU 110
Pa3JIMYHBIM IIPU3HAKAM

https://m.edsoo.ru/00adbcb0

[TonsTue o ckopocTn
XUMHUYECKON peaKIIiH.

but6mmoreka [IOK

/ IIoHsTHE O TOMOT€HHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[ToHsiTHE O XUMUYECKOM
paBHOBecuH. DaKTOPHI,
BIIUSIIOIINE HA CKOPOCTh bu6nuorexa [IOK

8 XUMHYECKOW PEaKLUU U https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO
paBHOBECHsI
OKuCIUTEIbHO-

9 BOCCTAHOBUTECIILHEIC bubmorexa TIOK

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

peakiuu
Teopus

10 3JEKTPOJIUTUYECKON bu6nuorexa [IOK
nucconuaiyu. CUIbHBIE U https://m.edsoo.ru/00adcd68
cJ1a0ble SJIEKTPOIUTHI

1 HonHble ypaBHEHUS bu6nuorexa [IOK
peaxkuuii https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA
KHCIIOT U OCHOBaHUH B

12 CBETE MpeCTaBlIeHUN 00 bubmmorexa LOK

AIEKTPOIUTUYECKON
JUCCOLUaUU

https://m.edsoo.ru/00add5d8




XMUMHYECKHUE CBOMCTBA
coJiell B cBeTe

bubmuorexa [JOK

13 €ICTaBIeHUI 00
HPEACTaRICHHHI . https://m.edsoo.ru/00add8b2
AJIIEKTPOJIUTUUECKON
JIUCCOITAITIT

14 [TonsiTue o runponuse bu6mmoreka [JOK
coJien https://m.edsoo.ru/00add9d4

15 O6o0meHue u bubmuorexa [JOK
CUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00addd12
[TpakTrueckas padota No

16 1. «Pemenue bubmnoreka LIOK
JKCIIEPUMEHTAIIBHBIX https://m.edsoo.ru/00addbfa
3a7a4»
KonTtponbhast pabora No2
10 TEMeE

17 «ONEKTpoINTHYECKast bu6nuorexa [IOK
JUCCOIIMAIINA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B
pactBopax»
OO01mmas xapakTepucTHKa

13 TaJIOTEHOB. XUMHUYECKHUE bubmuorexa [JOK
CBOMCTBA Ha IIpUMeEpe https://m.edsoo.ru/00addfe2
XJjopa
Xnopoogopoa. ComnsiHas

P P bu6mmoreka [IOK
19 KHCJIOTa, XUMHYSCKHE

CBOMCTBA, IIOJIyYECHHUE,

https://m.edsoo.ru/00ade104




IMPUMCHCHUC

[TpakTrueckas padota No 2
o teMe «I[lomyuenue

bubmuoreka [JOK

20
COJITHOM KHCJIOTHI, https://m.edsoo.ru/00ade348
U3y4EHHUE €€ CBOUCTBY»

Brraucnenuns no

21 YpaBHEHHUSAM XUMHUUYECKHUX bubmmoreka [JOK
peaKuui, eciIi OUH U3 https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE

” OO6mras xapakTepucTuka bubmmoreka [JOK
3neMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnoTponHsbie
MOAU(UKAIINH CEPHI.

” Haxoxnenue cepol u eé bubmuoreka [JOK
COEMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKHUE CBOMCTBA
cepbl
CepoBo0po/I, CTPOCHHE,

4 Q)HzHHCCKIEe " R bubmmoreka [IOK

. https://m.edsoo.ru/00ade802
XUMHYECKHE CBOIICTBA
Oxkcunpl cepol. CepHas

’5 KHCTI0Ta, GU3NYECKUE U bubmmoreka [JOK
XUMHUUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
IPUMEHEHUE

26 XUMHUYECKUE PEAKLINH, bubmmoreka [JOK

JeXKalue B OCHOBE

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




HPOMBIIIJIEHHOTO cIlocoba
MIOJIyYEHUS CEPHOU
KHUCJIOTbl. XUMUYECKOE
3arpsI3HEHUE OKPYKAIOIIEH
Cpenbl COETMHEHUAMU

cepsl
Brruncnenue maccoBoit
27 JIOJI BBIXOJIa IPOAYKTA Bubmmorexa LHOK
poly https://m.edsoo.ru/00adec8a
peakiu
OO1m1ast xapakTepUCTHKA
3JIEMEHTOB VA-Ipylibl.
28 A30T, pactipocTpaHeHHE B bubmmorexa LIOK
>, pacIpocTp https://m.edsoo.ru/00adeca6d
npupojie, PU3NYECKue u
XUMHYECKHUE CBOMCTBA
AmMuak, ero pusnveckre
29 1 XUMHUYECKHE CBOMCTBA buomorexa LIOK
’ https://m.edsoo0.ru/00adf004
MOJIyYeHUE U IPUMEHECHHE
[IpaxTuyeckas padora Ne 3
30 o teMe «Ilomyuenue bu6mmoreka [JOK
aMMHAaKa, U3y4YECHUE €TO https://m.edsoo.ru/00adf180
CBOMCTBY»
A3OTHas KHCI0Ta, €€
31 busnueckue n Bubmmorexa LHOK
N https://m.edsoo.ru/00adf306
XHMHYECKHUE CBOMCTBA
39 Hcnonb3oBanue HUTPATOB bu6mmoreka [JOK

U COJIEM aMMOHHUS B

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




Ka4eCTBE MHUHEPAIbHBIX
yaoOpeHuit. XumMuueckoe
3arps3HEHUE OKpYXKarolei
CpeIbl COCTMHECHUSIMU
azora

®dochop. Okcun dpocdopa
(V) u pochopuas kuciora,

33 busznueckue u bubmorexa [OK
N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOIMCTBA,
MOJTyYCHUE
Hcnons3oBanue gocgaTo
B KaU€CTBE MUHEPATHHBIX
34 yaoOpeHui. 3arpsi3HeHNe bubmmorexa [IOK
. https://m.edsoo.ru/00adfc20
MIPUPOTHOM CPEIbI
dbocdaramu
Yraepon,

35 pacnpocTpaHeHue B bubnuorexa LIOK
npupoje, Gu3nIecKue u https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOMCTBA
Oxkcuapl yraepoja, ux
¢duznueckue u

36 XHMHYECKHE CBONCTBA. bubmuoreka [JOK
DKOJOTru4eCcKue https://m.edsoo.ru/00adfebe
po0OJIeMbl, CBSI3aHHBIE C
okcuoM yriepona (IV)

37 VYronpHasg KucinoTa u eé bubmuoreka [JOK

COJIn

https://m.edsoo.ru/00ae006¢




[IpakTuueckas padora Ne 4
no teme "[lonyuenue

38 YTJIIEKUCIIOrO Trasa. bubmmorexa LHOK
https://m.edsoo.ru/00ac027¢

KauectBenHas peakuus Ha
KapOoHaAT-HOH"
[IepBoHayanbHbIE MOHATHUSA

39 00 OpraHIYeCcKux bu6mmoreka [JOK
BEIIECTBaxX KaK O https://m.edsoo.ru/00ac054¢
COCIMHECHUSX yIJIepoaa

40 KpeMmuuii u ero bu6nuorexa LIOK
COCIMHCHUA https://m.edsoo.ru/00ae080a
[IpakTuueckas padora No
5. Penrenue

41 AKCIIEPUMEHTAIBHBIX bu6mmoreka [JOK
3a/Ja4 I10 TEME https://m.edsoo.ru/00ae0bf2
«Baxueie HeMeTauIbl
1 UX COCIUHCHHUS
KonTtponsHas padora Ne3

47 o teme «Baxueiiue bubmuorexa [JOK
HEMETAJJIbl U X https://m.edsoo.ru/00ac0e18
COCTUHCHUS
OO0mrast xapakTepUCTHKA
XAMHYECKHUX JIEMCHTOB

13 — METAJIJIOB. bub6mmorexa [JOK

Mertannuueckas cBsa3b U
MeTajinyecKas
KpUCTAJUTHYECKas

https://m.edsoo.ru/00ae103e




pemérka. Pusnyeckue
CBOMCTBA METAJIOB

XUMHYECKHE CBOMCTBA

44 METaJIJIOB. bubmuorexa [JOK
DNEKTPOXUMHUYECKUN Psifl https://m.edsoo.ru/00ae1156
HaIPSHKEHUN METaJUIOB
OO6mIme crocoOs
MOJIyYEHUS] METaJIOB.

CnaBbl. Beruucnenust mo

45 ABHEHUSAM XUMHUYECKUX bubmorexa [OK
yp . https://m.edsoo.ru/00aecl1156
peakIuii, eciivi OANH U3
peareHTOB COJICPIKHUT
npuMecHu

46 [TonsTue o xoppo3uu bu6mmoreka [JOK
METAJJIOB https://m.edsoo.ru/00aec1278

bubmuorexa [JOK

47 (0] € MeTa
IHenourpic meTanbt https://m.edsoo.ru/00ac14b2

43 OKcuabl U THAPOKCUIBI bu6mmoreka [JOK
HATPUSA U KAJIUS https://m.edsoo.ru/00ae14b2
[llenouHo3emMenbHbBIE

49 METaJUIbI — KAJIBITUNA U bubmorexa [OK

. 1 https://m.edsoo.ru/00aecl5¢e8
MarHui

50 Baxneiimme coeuHCHUS bubmuorexa [JOK
KaJIbIIUA https://m.edsoo.ru/00ael5e8

51 O0001eHue 1

CUCTEeMaTU3alus 3HaHuH




JKécTkocTh BOABI U

but6mmoreka [IOK

52
CIocoObI €€ yCTpaHeHus https://m.edsoo.ru/00ac1886
[TpakTuueckas padorta Ne 6
- bubmuorexa [JOK
53 o Teme "JKECTKOCTh BOIBI
. " https://m.edsoo.ru/00aelae8
Y METOJIbl €€ YCTPaHEHHUs
54 N — but6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe cBOlCTBa bu6nuorexa [IOK
OKCHUJIa U TUAPOKCHUIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
56 Kenezo
https://m.edsoo0.ru/00ac1d86
OKcuabl, THAPOKCUABI U
57 COJIM JKEJe3a I()II) U KeJesa Bubmmorexa [JOK
https://m.edsoo.ru/00ae35e6
(IIT)
53 O06o061IEHNE U
cHUCTeMaTH3als 3HaHUI
[TpakTrueckas padota No
7. Pemienue
59 3KCHEPUMEHTAIbHBIX bu6nuorexa [IOK
3a7a4 I10 TeMe https://m.edsoo.ru/00ae3de8
«Baxueiye MeTaibl U
WX COCIUHEHUS
Beruucnenus no
60 YPaBHEHUSAM XUMHUUYECKHUX bu6nuorexa [IOK

pEaKLHii, €CIIM OJJUH U3
pEareHToB JaH B U30BITKE

https://m.edsoo0.ru/00ae1750




VI COIEPKUT IPUMECH.
Brraucnenus MmaccoBoM
JIOJIA BBIXOJIa TPOYKTa
peakiu

O06o061IEHNE U

61
CHUCTEMAaTH3aLMS 3HAHU N
KonTtponbhas pabora No4
2 no teme «Baxueiune
METAJIIBI U UX
COCJTUHCHUS
BemiecTBa u maTepuainsl B
N bu6mmoreka [IOK
63 MOBCEIHEBHOM KU3HUA
https://m.edsoo.ru/00ae3f50
YyeJoBeKa
64 XHUMHUYECKOE 3arps3HEHUE bubnuorexa [JOK
OKPYXKaIOIIEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B perieHnu bub6nuorexa LIOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
PezepBHBIil ypoK.
66 0 60(15) eHI/IeyE bubmuoreka [JOK
. . https://m.edsoo.ru/00ae0d0a
CHCTEeMaTH3aIs 3HAHUH
PezepBHBIil ypoK.
67 0 60§ eHI/IeyII; bubmuorexa [JOK
= . https://m.edsoo.ru/00adb33c
CHUCTeMaTH3aIrs 3HAHUH
PesepBHBIit ypoOK. BuG OK
noIMoTeKa
68 O06006meHue u I

CUCTeMaTu3aus 3HaHUU

https://m.edso00.ru/00ad9cb2




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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