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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHUUM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTensHO TPOrpaMMBbl OCHOBHOTO 001IIeT0 00pa30BaHus, IPEACTABICHHBIX
B ®I'OC OOOQ, a Takxe Ha OCHOBE (eaepanbHO pabodeil mporpaMMbl BOCIUTAHUSA
U C YYCTOM KOHIENIMU TNpernojaBaHusi y4deOHoro mpeamera «XuUMUS» B
oOpa3zoBaTeNbHBIX opranuzanusax Poccuiickoit deneparumu.

[Iporpamma 1Mo XMMHUM AACT TPEACTABICHHE O UENSAX, OOLIEH cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHS OOYYAIONIMXCS CPEACTBAMHU Y4YEOHOIO
npeaMera, YCTaHABJINBAET o0si3aTeNbHOE peaMETHOE CoJiepKaHue,
MpeaycMaTPUBAET paclpe/ieieHue €ro Mo KjlaccaM W CTPYKTypHpOBaHHUE IIO
pazienaM U TeMaM MOporpaMMbl IO XUMHH, ONPEAENSET KOJIUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEALHOCTh M3YUYCHHSI XUMHUHA C YYCTOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAesieT BO3MOXHOCTH —MpeaMeTa  JJis
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHMM K
pe3yibTataM 00yUYeHHsI XMMHUM Ha YPOBHE II€JICH M3yUEHHUs MPEeaMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-TIO3HABATEJIbHOW JEATEIbHOCTH OO0OY4YarolIerocsi Mo OCBOEHUIO
y4eOHOTr0 Co/IepyKaHMs.

3HaHWE XHMHUHM CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poyib urparot GOpMHUpPYyEMbIE€ XMMHEH MPEACTABICHHUS O B3aUMONPEBPAIECHUIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MaCHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  JUisi  CaMOpa3BUTUS U
dbopmMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B JOpMHUPOBAHUE MBIIIUICHUSI 1 TBOPUYECKUX CIIOCOOHOCTEMN
OOy4JaromMXxcsi, HABBIKOB WX CAMOCTOSITEIPHOM  Y4EOHOW  JICSITEIBHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIIbCKUX YMEHUM, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM XKM3HU, TaK U B MPO(PECCHOHATHEHOMN AeSTETbHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €MHCTBO MPUPOABI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUYaOIIUXCS;



criocoOCTBYyeT (hOPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOE, K YEIOBEKY, BHOCHT CBOM BKJIaJ B AKOJIOTHYECKOE
oOpa3zoBaHHe 00YJaIONMINXCSI.

Jlanuble HampaBiieHUs B OOyYEHUM XHMHUHU OOECIEeUMBAIOTCS CHEUU(UKOMA
colepkaHusi  y4eOHOro  TpeaMeTa, KOTOpBIM  SIBISIETCS  MeIaroruyecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKM XMMHUU HA OINPEACICHHOM JTarle e¢
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUNA XUMHH, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX TOHATUN
OPTraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMHUpPOBaAHA HA OCHOBE
CUCTEMHOTO MmoaxoAa K e¢ u3ydeHuro. CoaepikaHue CKJIaAbIBAETCS U3 CHCTEMbI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHYECKOU
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 110 MPUHIIUILY
[IOCJIEOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX IMPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS! KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YUYEHHUA O CTPOEHUH aTOMa U XUMHYECKOU CBSI3H;

— TMPEACTaBICHUN 00 3IEKTPOIUTUYECKON JUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernueckue 3HaHUS paccMaTPUBAIOTCI Ha OCHOBE HAMIMPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OAHOTO
YPOBHS K IPyrOMY, BBITIOJIHSISI PYHKIMU OOBSICHEHUS U MPOTHO3UPOBAHUSICBOMCTB,
CTPOEHHUS M BO3MOXXHOCTEN IMPAKTHYECKOTO0 IPUMEHEHUS U MTOJIYYEHUS] U3y4aeMbIX
BELLECTB.

OcBoeHue mnporpaMMbl MO XUMHH  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEACTABIICHHS O XUMHYECKON COCTABIISIONIEH HAYYHON KApTUHBI MUPA B JIOTHKE €€
CUCTEMHOM NPUPOABI, HEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHHIO U METOJAM
NO3HaHUsA B Hayke. M3ydeHue XMMHM MPOUCXOAUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YYEHHBIX Y4YeOHBIX HpeameToB: «OKpyXarolmuii Mupy,

«buonorus. 5-7 kinacce» U «Pu3nKa. / KIacc.

[Ipy wu3ydyeHHH XWUMHUM TPOUCXOAUT (PopMUpOBaHHE 3HAHUW OCHOB
XUMHUYECKON HAyKH Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NESATEIbHOCTH 4YeJIOBEKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOM KYJIBTYpPHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XMMHYECKHX
3HAaHUW — Ba)KHEUIINUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUCCKHUX ITOJIOKCHHM,
JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, sA3blKa HAYKH, B



MpuOOIIEHN K HAay4YHbIM METOJIaM TIO3HAHUSA TPH M3YYCHUH BEIIECTB W
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHUUN U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATEIBHOW U Y4eOHO-MCCIEA0BATEIbCKON
JeSITeIbHOCTH, OCBOCHMM MpaBW OE€30IacCHOTO OOpallleHHus C BellecTBaMHU B
MMOBCEIHEBHOM KU3HU.

[Ipy M3yyeHUn XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro oOpa30BaHMs BaKHOE
3HAYCHUE MPUOOPENH TaKHUE IEIH, KaK:

— (opmupoBaHME WHTEIUIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOY4YEHHUS HA  CHUCTEMAaTHYECKOE MPHOOIICHHE
oOydJaronmxcsi K CaMOCTOATENbHON IM03HABATEIbHONU JIEITEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecneueHue yCIoBUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHHUIO 00YyYarOIUMUCS
OMbITa PA3HOOOPA3HON JEATENHOCTH, TMO3HAHUS U CAaMOTMO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE MJIs
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (QopmupoBanue o0Omeld (PYHKIUOHAIBHOW M E€CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMCHHH OOBSICHATH M OICHWBATH SIBICHHS
OKPY’KAIOIIEeT0 MHpA, WCIONB3YS 3HAHWS WM OIBIT, MOJyYCHHBIE MPH H3YYCHHH
XUMUH, TIPUMEHATH UX TP PEIICHUH TTPOOJIEM B TTIOBCEIHEBHOM KU3HU H TPYIOBOU
NEeSATETHHOCTH;

— ¢dopmupoBaHHe y OOYYarONIMXCS TYMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSl [EHHOCTH XUMUYECKUX 3HAHUM JUIsI BBIPAOOTKH HSKOJOTUUYECKH
IEeJI€CO00pa3HOT0 TOBENCHUSI B OBITY W TPYAOBOU JCSATENBHOCTH B IEJAX
COXpaHEHUS CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTAaHUI0O HAa OCHOBE YCBOEHHSA OONICYENIOBEYECKHUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(uiisi U HANPaBICHHOCTU JaTbHEHUIIIETO
00yueHus.

OO111ee 91CII0 4acoB, OTBEICHHBIX VISl U3yUYEHUS XMMUHU Ha YPOBHEOCHOBHOTO
obmero obpaszoBanusi, coctaBiser 136 yacoB: B 8 kiacce — 68 dacoB (2uaca B
Hezeno), B 9 kiaacce — 68 yacos (2 yaca B HEJEIIO).



COILEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemectBa. PHU3MUYECKHE CBOWCTBA BEHIECTB. ATIpPEraTHOE COCTOSIHHE
BemlecTB. [loHsAiTHE O MeToAax MO3HAaHUS B XUMHUU. UHCThIE BEUIECTBA U CMECH.
CniocoObl pa3fienieHust CMeceil.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U Cll0kKHBIE BelecTBAa. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JEMEHTOB.3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENBbHAA aTOMHasg Macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAsA Macca. MaccoBast 1011 XUMAYECKOTO JIEMEHTA B COCTMHEHUU.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3anMoCBsA3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IWHUIl BemecTBa. PacdyeTsl mo QopMynam
XUMUYECKUX COCTUHEHUH.

du3nuecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKasi peakius U €¢ MPU3HAKH.
3aKOH COXpAaHEHMsSI MacChl BEIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccuduxanus
XUMUYECKUX peaKInil (COeqMHEHUS, PA3JI0KEHUS, 3aMEeIlIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCYIOH, MpaBuUjiaMu paboThl B J1abopaTopuu U
npueMaMu o0paileHus ¢ 1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
¢u3nueckux CBONCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOIIOICHHE
¢usnueckux (TIaBJIeHUE BOCKA, TasHUE JbJa, pacTUpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKAJTUBAHUE
MEJHOM MPOBOJIOKU, B3AUMOJECHCTBUE Mea ¢ KUCIOTON) SIBJICHUH, HaOII0AeHUE U
OMKCaHUE TPHU3HAKOB MPOTEKAHMS XHUMHYECKUX peakiui (pa3iokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCUIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBHE kene3a ¢ pactBopoM cosu meau (11),
M3Yy4YEHUE CIOCOOOB pa3leieHusi CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIApUBAaHUE, JUCTUIUIAIUS, XpoMaTorpadusi, MpoBEIeHUE OYUCTKU MTOBAPEHHON
coiv, HaOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEICHUS  OIbITA,
WJUTFOCTPUPYIOUIETO 3aKOH COXPAHEHWs MAacCChl, CO3JaHUE MOJENIEH MOJEKYI
(IIapoCTep>KHEBBIX ).

BaskHelinmue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3nyxa. Kucnopox — 3J€MeHT U mpocToe
BemiecTBo. Haxoknenue kucimopoia B mpupoae, (PU3MYECKUE M XUMUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenne kucimopoga. CrocoOb!



MOJIy4eHHUs1 KHUCTopoAa B Jjaboparopud W MOpOMBIIUIEHHOCTH. Kpyrosopot
Kuciopoza B npupojae. O30H — alIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernnoBoit 3¢(}eKT XUMHUECKON peaklnu, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- U HHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon —a5eMeHT 1 mpocToe BelecTBo. Haxoxknenue Bo1opoia B Ipupo/Ie,
du3nueckre U XUMUYECKUE CBOIMCTBA, MPUMEHEHHE, CIIOCOOBIToNyueHus. KucnoTs
U COJIH.

Monsipablit 00bEM Ta30B. PacyeThl MO0 XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBoucTBa BOoAbl. Boma kak pactBopurtenb. PacTBOpEL
HacelllleHHBIE M HEHACBIIIEHHBIE PACTBOPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas J0J1s1 BEIIECTBA B PACTBOpE. XMMHUUYECKHE CBOWCTBA BOJIbl. OCHOBAHHSL.
Ponb pacTBOpoB B mpHpoje U B KU3HU YeloBeKa. KpyroBopoT BoAbl B IPHUPOJE.
3arpsi3HeHHe NMPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOJIHBIX BO/I.

Knaccudukanusa neopranmdeckux coemunenuit. Oxcunpl. Kiaccuduxarus
OKCHJIOB:  cosieoOpasyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa oxcuaoB. DuU3MYECKHUE M XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcnoBanusa. Kiaccudukanuss OCHOBaHMI: WICIOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHkiaTtypa ocHOBaHMil. PU3MYECKHME U XHMHUYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHe cBoMcTBa KucaIOT. Pan axtmBHOcTH MetauioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Conu. Homenkiarypa coiieil. @U3nM4eCKUe U XUMUYECKUE CBOMCTBA COJIEH.
[Tonydyenue cosen.

['eneTnueckas CBSA3b MEXy KJIIACCAMH HEOPTAHUYECKUX COEIUHEHUM.

Xumuueckuii IKCnepumMenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPkKaHUs KUCIOpOJa B BO3IyX€E, IMOJyUYECHHUE,
coOupaHue, pacno3HaBaHWE M HW3YUYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHHUE
B3aMMOJICUCTBHSI BEUIECTB C KHUCJIOPOJAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpaleHus ropeHus (1moxapa), O3HaKOMJICHUE ¢ 00pa3laMu OKCUIOB U OITMCaHUe
UX CBOMCTB, MTOJIy4eHUE, COOMpaHue, paclio3HaBaHUE U U3yueHUE CBOMCTB BOAOPOIa
(ropenue), B3aumoneiictBue Bogopona ¢ okcugoM wmeau (II)  (Bo3MoxkHO
UCII0JIb30BaHUE BUAEOMATEPUAJIOB), HAOMIOAEHUE 00pa310B BEUIECTB KOJTUYECTBOM
1 wmomnb, wuccienoBaHWEe OCOOEHHOCTEH pacTBOPEHHSI BEIIECTB C Pa3IM4HOU
PacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEIEICHHON MacCOBOU AoJiel
PacTBOPEHHOI'O0 BELIECTBA, B3aUMOJECWCTBUE BOABI C METAUIaMU (HAaTpUEM U
KaJbleM) (BO3MOXXHO HMCIOJIb30BaHUE BHIEOMATEPHAIIOB),



HCCIeoBaHUE OO0pa3lloB  HEOPTaHWMYECKUX BEIIECTB PA3JIMYHBIX  KJIIACCOB,
HaAO0JI0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT W IEJIOYEH,
u3yueHue B3aumoeiicteus okcuaa meau (1) ¢ pactBopoM cepHOI KUCIOTHI, KUCIOT
C METAJUIaMH, PEAKIHUN HEUTpaIU3aliu, MOJy4YCHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHCHHE OJHOIO METayla JIPyrMM W3 pacTBOpa COJU, PEHICHUE
AKCIIEPUMEHTAIBHBIX 33/a4 10 Teme «BaxHenmme Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

IHepuoauueckuii 3axkoH u Ilepuoguyeckasi cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. Ctpoennme aromMoB. XHMHYECKAsl CBS3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKH KiIacCU(PHUKAIMA XUMHUYECKHX 3JIeMeHTOB. [loHsaTHe o
Ipynmnax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHbIE METaJLIbI,
raJIOreHbl, MHEPTHBIEC Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEpHBIE OKCHUIBI
Y TUJIPOKCHUIBI.

[lepnognueckuii 3akoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. Koporkonepuomnas W JUIMHHONEPUOJHAS (dopMbI
[Tepuoanueckout cucreMsl xumudeckux 3neMeHToB J[. 1. Menneneesa. Ilepuonsl
U rpy1mbl. QU3NYECKUN CMBICI ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TMepBbiX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuomnueckoit cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxeHuro B [lepuoanueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paJuyca aTOMOB XHUMHUYECKHX HJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYyNIaM U NEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB 1Jis pa3BUTHUS Hayku U npaktuku. JI. M. MenneneeB — ydeHbI U
rpaXKJaHVH.

Xumuueckasi cBsi3b. KoBasieHTHass (MOJsipHasT M HEMOJIApHAs) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenb  okuciieHusi.  OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Ipoueccel okuciieHus: U BOCCTaHOBJIEHUS. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIMIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LMHKA C PACTBOPAMHM KHUCIOT U IIEIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiuu pa3noKeHusl, COSAUHEHHUS ).

Mexcnpeomemmnoie cea3u



Peanuzamusi MeXmpeIMETHBIX CBSI3ed MpU HM3yUYEHWHM XUMUU B 8 Kiacce
OCYUIECTBJISIETCS. 4Eepe3 MCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO--HAYyYHbIX
NOHATUN, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO01Me ecTeCTBeHHO--Hay4YHbIE MOHSTHS: HAyYHBIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHaJlIMu3, CHUHTE3, KIacCUPUKalUs, MNePUOAUYHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®du3uka: MaTepus, aToM, HIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsll, BELIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3UUYECKUE BEIUYMHBI, EIUHMIIBI
M3MEpEHUs, KOCMOC, IJTAaHEThI, 3B€3/1b1, COHIIE.

buonorus: orocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEPAIIBI, TOPHBIE MOPOIbI, OJIE3HBIE
HCKOIIA€MBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BermecTBo U XUMHYecKasi peakuus

[lepnognueckuii 3akoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB
XUMHUYECKUX 3IEMEHTOB NEPBBIX TPEX NEPUOIOB, KAIHSL, KaJbLUs U UX COETUHEHHM
B COOTBETCTBHUM C IIOJIOKEHHEM DJJIEMEHTOB B llepuoaudeckon cucreme u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAUIMYECKONW PELICTKU U
BUa XUMHUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSAIIMXCS K pa3IMYHBIM KJIacCaM HEOPraHUYECKUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanms XuMAYeCcKUX peaklnii MO pa3IMyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BELIECTB, MO TerioBoMy 3¢ (deKTy, 1o
M3MEHEHUIO CTETEeHENW OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, MO0 O0paTUMOCTH, MO
YYACTHIO KaTanu3aropa). DK30- U SHAOTEPMUYECKHUE PEAKIIMH, TEPMOXUMHYECKHE
YpaBHEHUS.

[TonsiTue 0 ckopocTu XuUMUYecKoW peakiuu. [loHsTHe 00 00paTUMBIX U
HEOoOpaTUMBIX XMMHYECKUX peakiusix. [IoHaTHe 0 roMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonarue o karanmse. [lonstue o xumuueckom paBHoBecun. DakTopel,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEaKUUd M MOJIOKEHUE XHUMHYECKOTO
PaBHOBECHSI.

OKUCAUTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMH,  JJCKTPOHHBIA  OajaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiyu. CoCcTaBIeHUE YPAaBHEHUM



OKHUCJIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIHM C  HCIOJIb30BAHMEM  METO]A
AJIEKTPOHHOI'O OalaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonbl, aHnoHbl. MexaHW3M JUCCOLMALIMM BEUIECTB C PA3JIMYHBIMU BHJIAMHU
XUMHUECKOH cBsi3u. CTenenb quccounanuu. CUIIbHbIE U C1a0ble 3JEKTPOJIUTHI.

Peakunu noHHOro oOMeHa. Y cioBUs NPOTEKaHUS! peakluii HOHHOTO OOMeEHa,
IIOJIHBIE M COKpAICHHBbIE MOHHBIE YpaBHEHMsI peaknuil. CBONCTBa KHCIIOT,
OCHOBAHMI U COJIEN B CBETE MPEJICTABICHUN 00 3JIEKTPOIUTHYECKON AUCCOLIMALINH.
KauecTBeHnnbie peakiiuy Ha HOHBI. [IoHATHE O TMAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIEISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHX
BEILIECTB — METAUIOB U HEMETaIOB (rpadura W ajiMasza), CIOKHBIX BEIIECTB
(xJ0puaa HaTpus ), UCCIIETOBAHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKOW PEaKIUuuOT
BO3JCHCTBHUS  pa3iMuYHbIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJHOCTH
PacTBOPOB BELIECTB, MPOIECCA TUCCOLMAIIMN KUCIIOT, IEN0YEH U coiel (BO3MOKHO
MCIIOJIb30BAaHUE BHJIEO0 MAaTEPHAIOB), MPOBEICHHUE OIBITOB, WIUTFOCTPUPYIOLIUX
OpU3HAKK TPOTEKAaHUS peakluii HOHHOro oOmeHa (oOpa3oBaHHME OCaJKa,
BbIJIEJICHHE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WIUIIOCTPUPYIOIIUX PUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEakiuil (rOpeHue, pPeakiuu pa3ioxKeHUs,
COCIMHEHHMSI), PpACIIO3HABAHME  HEOPraHWYECKUX  BEHIECTB C  IOMOIIBIO
KAueCTBEHHBIX PEAKIUI HA MOHBI, PEIICHUEIKCIIEPUMEHTAIIBHBIX 3a/a4.

Hemertanibl 1 UX coeIMHEHUSsI

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKkTepHble cTeneHn okucieHus. CTpoeHue u (PU3HUECKUe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOKCTBA Ha MPUMEpPE XJIopa(B3auMOAECHCTBHE
C METaJUlaMH, HEMETaJulaMM, IenodaMmu). Xsoposopopod. ConsiHas KHCIIOTa,
XMMHUYECKME  CBOWMCTBA, TMOJIydeHHE, npuMeHeHue. JleiictBue xyopa U
XJIOPOBOJIOPOJIa HA OPTaHU3M YeJOoBeKa. BaxkHelme XI0puabl 1 UXHAXO0XKJICHHUE B
IPUPOJIE.

Oo6mast xapakrepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CtpoeHue u (u3NUecKue CBOWCTBA
IPOCTHIX BEUIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOIAU(PUKALNU KACIOPOAA
U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, HU3UUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnora, pusnueckre 1 XMMHYECKre CBOMCTBA (00IIMe KaK MPeICTaBUTEs
KJlacca KUCJIOT U crnenuduyeckrue). XUMUYECKUE PEaKIUu, JiexkKallhue B OCHOBE
IPOMBIIIEHHOTO Ccroco0a MoJdy4yeHus cepHoW KucioTbl. [IpuMeHeHue cepHoi
KUCIOTHI. CONM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEaKIUs HA



cynabdaTr-uoH. HaxoxaeHue cepbl U €€ COSAMHEHUH B IpUpOAe. XHUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpelpl COSAMHEHUSIMU CEpbl (KUCIOTHBIE O,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAIICHHUS.

OO6mast xapaktepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHHsS. A30T, pacIpoCTpaHEHUE B MPHUPOJIE,
¢usnyeckue u XuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHAK, €ro
¢usnyecKkue U XMMHYECKUE CBOMCTBA, oNyuyeHue U npuMenenne. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOMCTBA, MpUMeHeHe. KauecTBeHHas: peakius Ha
MOHBI aMMOHHMS. A30THasl KHUCJIOTa, €¢ MOoJIydeHHe, (PU3UUYECKUe M XUMUYECKUE
cBOMcTBa (0OIIME Kak WPEACTaBUTENA Kiacca KHCIOT M creuudduueckue).
Hcnonbs30BaHre HUTPATOB U COJIE aMMOHUS B KAU€CTBE MUHEPAIbHBIX YI0OpEHUH.
XVMMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMH a30Ta (KUCIOTHBIE
JOXIH, 3arpsA3HEHHE BO31yXa, MOuYBbl M BOoA0EMOB). docdop, amtoTponHble
moaudukanuu docdopa, puznueckre U xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, pu3M4ecKue M XUMUUYECKHUE CBOMCTBA, MOJy4YCHUE.
Hcnons3oBanue (hochaToB B Ka4€CTBE MUHEPAIBbHBIX YIOOPEHU.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTENIEHN OKUCIICHUA. Y TIEPO/], aJUIOTPOIHbIE MOAU(DUKALIIH,
pacrnpocTpaHeHHe B NpUpOJE, PU3NUECKUE U XUMUUECKHE CBOWCTBA. AjcopOuusi.
Kpyrosopor yrinepoga B mnpupoge. Oxcuabl yriepona, UX (QU3NYECKUE WU
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI, [OJyYEHUE W
MPUMEHECHHE. DKOJIOTHYECKUE TPOOJIeMbl, CBs3aHHbIC ¢ okcuaomyriepoaa (1V),
TUIIOTE3a TJIO0ATBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3(dekT. YroibHas
KUCIIOTa U €€ COJM, WX (PU3NYECKHEe U XHWMHUUYECKHE CBOWCTBA, MOJYYCHUE U
npumeHenue. KadecTBeHHass peakmnusi Ha KapOOHAT-uoHBL Vcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIMCTBE.

[lepBoHavasIbHbBIE MOHATUSL 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepona (MeTaH, 3TaH, 3TUIEH, alleTUJIeH, 3TaHOJ, TJIULEPHUH, YKCYCHas KUCIIO0TA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
NPOAYKTHl WX TepepaboTku (O€H3WH), WX POJIb B OBITY U MPOMBIINLICHHOCTH.
[ToHsiTHE O OMONIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, O€JIKaxX, yriieBoJax — U Ux
poiii B OKM3HM 4eJioBeKa. MarepuaibHOE€ €AMHCTBO OPraHMYEeCKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJIyYeHUE U
npuMmenenue. CoequHeHus KpeMHus B ipupojie. O01ue npeacTaBieHus: 00 OKCuie
kpemuust (IV) u kxpemuueBoit kuciote. CUIMKATHI, UX WCIIOIH30BAHUE B OBITY, B
IPOMBIIIEHHOCTH. BakHeliue CTpouTeNbHbIE MaTepuasbl: KepamuKa,



CTEKJIO, TIEMEHT, O0eTOH, xkene300eToH. [Ipobaembr 6e30macHOr0 MCIOIb30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm

U3y4eHUEe 00pa30B HEOPTAaHMYECKUX BELIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TIPOTEKAaHWS, OIBITHI, OTpaKaromue (U3NYECKHE W XUMHUYECKHE CBOWCTBA
TJIOT€HOB M HX COEJIMHEHH (BO3MOXHO HMCIOJb30BAHUE BUIECOMATEPHUATIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMH XJIOPHUIOB (TaJOTeHUI0B), 03HAKOMIIEHUE ¢ 00pa3liaMu
ceppl M €€ COEIUHEHUSIMH (BO3MOXHO HCIIOJIb30BaHUE BHUIECOMATEPUAIIOB),
HaOII0IeHUE TpoLecca O0yIIIMBaHus caxapa Moj ACHCTBUEM KOHLIEHTPUPOBAHHOM
CEPHOM KHUCIJIOThI, U3yYEHNE XUMUYECKUX CBOMCTB pa30aBIE€HHOW CEPHOM KUCIIOTHI,
MPOBEJICHUE KAU€CTBEHHON peaKklMM Ha CyJib(paT-uOH U HAOJIIOJCHUE TPU3HAKA €¢
NPOTEKaHMs, O3HAKOMJICHHE C (U3MUECKHUMU CBOMCTBaAMU a30Ta, (ochopa U ux
COEIMHEHMI (BO3MOYKHO MCIOJIB30BAHKUE BHUIEOMATEPUAIOB), 00Opa3liaMHi a30THBIX
u pocopHbIX ynoOpeHuit, moiayueHue, coOMpanue, pacrno3HaBaHUE U U3YUYCHHUE
CBOMCTB aMMHakKa, MPOBEJACHUE KAYECTBEHHBIX pEaKIMid Ha HOH aMMOHHUS U
dochaT-uoH W  U3y4YEHHE TPUIHAKOB HMX TMPOTEKAHUS, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeJbI0 (BO3MOXKHO HCHIOJIB30BAHHE
BUJICOMATEPUATIOB), HM3YyUYECHHE MOJIeJIeH KPUCTAUIMYECKUX PEIICTOK ajiMasa,
rpaduta, ¢yiepeHa, 03HAKOMJIEHHE C MPOLECCOM aJacopOlMu PacTBOPECHHBIX
BEILIECTB AKTHMBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHBOrasza, IOJIy4YCHHE,
coOupaHue, pacro3HaBaHUE M U3yUYEHUE CBOWCTB YIJIEKHCIIOTO Ta3a, IpOBEACHHE
KaueCTBEHHBIX PEaKIUi HA KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB UX
MPOTEKaHUsl, O3HAKOMIICHHE C TPOAYKUHUEW CHIMKATHOM MPOMBIIIEHHOCTH,
pelieHre 3KCIEpUMEHTAIBbHBIX 3a7ad 1Mo Teme «BaHellue HeMeTaulbl U UX
COEIMHEHHUSI.

MeTaJibl 1 MX COCTUHEHUSA

OO01ast xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux 3iemeHtoB J[. U.
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTtamimdeckasl CBs3b U
METAIIMYECKask KPUCTAJUIMYECKAsl PEMIETKA. DIIEKTPOXUMHUYECKUN PSAHAIPSKEHUAN
MeTauioB. PU3nyeckrue U XUMHUYECKHE CBOMcTBA MeTauioB. OOIne crnocoObl
MoJTy4eHUst MeTaJuIoB. [IOHSTHE O KOPPO3UU METAIIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI
ux oT Kopposun. CriiaBsl (CTajb, 9yTYH, TIOPATIOMUHIIN, OpOH3a) ¥ X TIPUMECHEHHE
B OBITY U IPOMBIIIICHHOCTH.

[lenounble MeTabl: nonoxenue B lleproguyeckoil cucreMe XUMUYECKUX
aneMmeHToB . M. MenzaeneeBa, CTpoOeHHME UX aTOMOB, HaXOXKJIEHUE B IPUPOE.
du3znuecKkrue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIIBI U



TUAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHue WIENOYHbIX METaUIOB M HX
COE€IMHEHUM.

[[lenoyno3emenbpbHble METAJUIbI MarHMid MW KaJbLMH: IIOJIOXKCHHE B
Ilepnoauueckoii cucreme xuMudeckux 2aneMeHToB [I. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaxoJeHue B npupoae. Ouznueckne U XMMHUYECKHUE CBOMCTBA MArHUSIH
Kanblus. Baxueime coequHeHUs KalnbIus (OKCHUT, TUAPOKCHI, con). XKecTKocTh
BOJIbI U CITIOCOOBI €€ YCTPaHESHHUSI.

AmmoMuHUN: TIoJioxkeHue B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aroMa, HaxoKaeHUEe B mpupone. dusmyeckue u
XUMUYECKUE CBOMCTBA altOMUHUSI. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nomoxenne B llepuoauueckor CHCTEME XUMUYECKUX JIEMEHTOB /Jl.
N. MenneneeBa, CTpOCHME aToMa, HAxOXKIEHHE B Ipupone. dusmyeckue u
XUMHYECKUEe CBOMCTBA kene3a. OKCUbl, TuipoKkcu bl U conu xenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA U OJYUICHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpaslamMu METalIOB U CIUIaBOB, UX (HU3UYECKUMU
CBOMCTBAMHU, U3YYEHHE  PE3YJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSL OKCHJIA
KalbllUd WU HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHUECOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCAa TOPEHUSI Kelie3a B KUCIOPOJE
(BOBMOXKHO  HCIOJIb30BAHME  BHUJACOMATEPUANIOB), MPU3HAKOB  MPOTECKAHUS
Ka4eCTBEHHBIX PEAKIUM HAa MOHBI: MarHus, KajabllUs, allOMUHUS, [IMHKA, JKelie3a
(1) u xene3a (II1), meau (II), HaOMIOICHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJAaMEHH MOHaMU HaTpHs, Kalus W Kajablus (BO3MOYKHO HCIOJIb30BAHHE
BUIEOMATEPUAIIOB), HCCIIeJOBaHNE aM(OTEPHBIX CBOWCTB THJIPOKCHIA ATFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIIeHHE IKCIIEPUMEHTAIBHBIX 3aj1a4 1o TeMe «Baxueliue
METAJLJIbI U KX COCTUHECHUS.

XHMMUA M OKPY:KalOLIas cpeaa

BemectBa m Marepuanbl B IMOBCEIHECBHOW JXW3HU 4Ye€JIOBEKa. be3omacHoe
WCTIOJIb30BAaHKE BEIIECTB M XUMHYECKUX peakuuil B ObITy. [lepBasi momolb npu
XUMHUYECKUX 0)KOTaxX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpelbl (mpenesibHas AOMyCTHMast
KOHIleHTpanus BeiecTs, aaiee — [1JIK). Posb xuMun B pelieHn 3K0JI0TUYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepuabl).

Mexcnpeomemmnoie ceéa3u



Peanuzamusi MeXmpeIMETHBIX CBSi3ed MpU HM3yuyeHWH XuMuu B 9 Kiacce
OCYUIECTBJISIETCS. 4epe3 MHCIOJIb30BaHHE KaK OOLIMX €CTeCTBEHHO-HAYYHbIX
MOHATUH, TaK U MOHITHUH, SIBJSIONIUXCS CUCTEMHBIMH JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHSA: HAy4YHbIH (akT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiacCUpUKAIMA, NEPUOIUYHOCTh, HAOIIOACHHUE,
HKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJENb, SBJICHUE, MapPHUKOBBIHI
3¢ (exT, TEXHOIOTHS, MAaTePHUATTBI.

®duszrka: MaTepusi, aToM, AJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
PaAMOAKTUBHOCTD, MOJIEKYJIa, AIEKTPUYECKUHN 3aps, MIPOBOJTHUKH,
MOJIYITPOBOJTHUKH,  JAWDJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEIO0, O0O0BEM,
arperaTHoe COCTOSIHME BEIEeCTBa, T'a3, pAaCTBOP, PACTBOPHUMOCTH, KPUCTAJUTMYECKAs
peleTKa, CIUaBbl, (PU3UUYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHHUs, KOCMHUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3B€3/1bl, COJIHIIE.

buonorust: ¢orocunTes, apixaHue, Ouocdepa, 3KOocUCTEMa, MUHEPAJIbHbIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE  MOPOJIBI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI.



IHINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO OOIIIETO
0o0pa3oBaHMs JOCTUTAlOTCS B XOJA€ OOy4YeHUs XMMHH B €IUHCTBE y4eOHOH H
BOCIIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMH ¥ JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, NPHUHSATHIMU B
oOlllecTBE TMpaBWIaMUd M HOPMaMU TIOBEJEHUS W CHOCOOCTBYIOT MpoIEeccam
CaMOITO3HAaHUSsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJACTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAUHUU U
pacIIMpEHUE ONbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) NnaTpHOTHYECKOTO BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
W HAy4YHOMY HACJIEIWIO, TIOHMMAaHHS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIeCTBa, CIIOCOOHOCTHU BIAJETh JOCTOBEpPHOU HMHPOpMaIuenn o
IIEPEIOBBIX JOCTHXKECHUAX M OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUSI O COUHAIBHBIX HOPMax W TMpaBWiIaX MEXKINYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM H  JAPYTHX  BHUAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHON JEATEbHOCTU MpU
BBITIOJTHEHUH Y4YEOHBIX, TIO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YYEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMOTIOMOIITY B TIPOLIECCE ITON YUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBOC TMOBEAECHHUE WU TOCTYIKM CBOMX TOBAPHIIEH C MO3WLIHMU HPABCTBEHHBIX M
MPABOBBIX HOPM C YYETOM OCO3HAHUSI MOCJIEACTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE W XUMHYECKOW PpEaAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAYKHM M COCTABJISIIOLINE
OCHOBY JJI TIOHUMaHUS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SAX YEJIOBEKA C
IPUPOTHOMN CPENION, O POJIM XUMHUHM B NMO3HAHUU ITUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHUBBI, HAIIPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOIUMBIE TSI OOBSICHEHUS HAOII0JAEMBIX IMPOIIECCOB W SIBJICHUA,
MMO3HABATENIbHON, WH()OPMAIIMOHHOW W YWUTATEIhCKOW KYyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CAMOCTOSITEIBHOW Pa0OTHI C Y4EOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPaTypOil, IOCTYNMHBIMH TEXHHYECKUMHU CpPEICTBaMU HH(OPMALUOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHI0O W NO3HAaHHUIO, JIF0O003HATEIBHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTP K  €aMOOOpa30BaHHIO, TMPOEKTHOH M  HCCIEAO0BATEIbCKOM
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIECHHOCTH M YPOBHSI OOy4YeHHUS B
JlaJIbHCUIILIEM;

4) popMHUPOBAHUS KYJIBTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTU J>KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0pOBBIA 00pa3 »W3HH, OCO3HAHUE IOCIEICTBHA H
HEIPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aIKOT0JIsl, HAPKOTUKOB, KypEHUs),
HEOOXOAMMOCTH COOJIIO/ICHUS TIpaBUJ  OE30MAaCHOCTH TpHU  OOpaIeHuu ¢
XUMHUYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAaKTUUECKOMY M3yUEHUIO MPoQeccuil U Tpyaa pa3IudyHOro poja,
YBa)XXEHUE K TPYAY U pe3yibTaTaM TPYIOBOM IESITEIBHOCTH, B TOM YHCIIE HA OCHOBE
IPUMEHEHUS PEAMETHBIX 3HaHUH 110 XUMUHU, OCO3HAHHBII BEIOOPUHIMBU Y aJTIbHON
TPAaEKTOPUH MPOJIOJKEHUST 00pa30BaHUSl C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XUMHH, OOILIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCHEIIHOW
po(heCCUOHATILHON AESITENILHOCTU U Pa3BUTUSI HEOOXOAUMBIX YMEHH, TOTOBHOCTD
aJIalTHPOBATHCA B MPO(ECCUOHATIBHOM cperie;

6) IK0JI0THYECKOT0 BOCTIHTAHMS:

HKOJIOTHUYECKU LieJIeco00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBAHMUS, MNOHMMAaHUE LEHHOCTH 3J0pPOBOTO M
O0e3zonmacHOoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(U3HMUECKOMY M TICUXUYECKOMY 3[0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOJIOJAEHUS
paBuJ1 O€30MAaCHOTO MOBEEHUS MpU padOTe ¢ BELIECTBAMHU, a TAKKE B CUTyalUsX,
YTPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMHUH, IS
pelLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHON CPEIOr, ISl TOBBILICHHS
YPOBHSL  3KOJIOTMUECKOW  KyJIbTYpPbl, OCO3HaHUSA TJIOOAJIBHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJIeM M MyTell MX peleHusi MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOM U COMAIIBHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMBIE IS
(dbopMHpOBaHKS MUPOBO33pPEHUS OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHsl, TPUHIIUII,
runoresa, (Qakr, CcuUcTeMa, NpoLecc, OHKCIEPUMEHT U JApPYyroe.), KOTOphIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpEeAMETax M IO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 3TUX MpPEeIMETOB (POPMHUPOBATH MPEJCTABICHUE O LEIOCTHOU



HAay4YHOU KapTHHE MUPA, U YHUBEPCAIbHbIE YUeOHbIC NEUCTBUS (MTO3HABATEIbHBIC,
KOMMYHUKATUBHBIC, PETYJISATHUBHBIE), KOTOpble oOecneunBaroT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY ILJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
NEeSITETBHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue 1elcTBUA:

YMEHUSI WCTOJIB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSITHH (BBIICIATH MX XapaKTEpPHBIC
NPU3HAKKM, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMH TMOHSTUSMHU), UCIOIH30BAThH
MOHSATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUid,
YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBS3W MEXIy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO AHAIOTHH),
JIeaTh BHIBOJIBI U 3aKJITIOYCHUS;

yMEHUE TPUMEHATh B TMpOIECCe TMO3HAHUS TMOHATUS (TIPEIMETHbIE W
MeTanpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa30BhIBATH MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIBHBIC TTPEACTABICHUSI —
XUMUYECKUN 3HaK (CUMBOJ »JJIEMEHTa), XuMuUueckas QopMmyna U ypaBHEHHUE
XUMHUYECKON peaKkIuu — MpU pelieHuH yueOHO-TI03HaBaTEIbHBIX 3a/lay, C YYETOM
ATUX MOJIENIBHBIX TPEJICTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC
MIPU3HAKN M3y4aeMbIX 00OBEKTOB — XUMHUECKHUX BEIIECCTB M XUMUYCCKUX PEaKIIHi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1efiCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHl B KAaYeCTBE WHCTPYMEHTA
MO3HAHUS, a TAKKE B KA4E€CTBE OCHOBBI JJ1s1 POPMHUPOBAHUS TUTIOTE3bI IO MMPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI;

MpUOOpPETEHHE OIbITa IO TUTAHUPOBAHUIO, OPTraHU3AIlMUd W TMPOBEICHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOoJaTh 3a XOJOM IpoIllecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEJACHHOTO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOWpPATh, aHAIM3WPOBATh M HMHTEPIPETUPOBATH HUHQPOPMAIIUIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABICHHUS, MTOTYyIaeMYyI0 U3 Pa3HBIX UCTOYHHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJICp)KaHMs, CIPaBOYHBIC
nocobusi, pecypcel VHTepHeTa), KPUTHYECCKH OIICHHBATh NPOTHBOPCUYHUBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIe METOJBI U 3alpOChl MPU MOUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIMMBIX JUIsl BBITTOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 OMPEIECICHHOTO THUIIA, TPUOOPETEHHE ONBITA B
0o0JlaCTH  UCHOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPO aKTUBHOT'O MCIIOJIb30BAHMSI PA3TUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpPMY MpeaCTaBiICHUs HHPOPMAIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJayl  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMamMu rpapuKi U ©X KOMOUHALIUSIMU;

YyMEHUE UCIIOJIb30BaTh W  aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIeIOBATENLCKON JEATENPHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIICTBa M TPAHCIOPTAa HAa COCTOSHUE OKPYKAIOLIEH MPUPOTHON
CpEIb.

KoMMyHHKAaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe NelCTBHUS:

YMEHMSI 33]1aBaTh BOIIPOCHI (B XOJI€ AUAJIOTa U (UJIM) AUCKYCCUH) IO CYLLIECTBY
oOcyxnaeMoil  TeMbl, (OPMYJIUPOBATH CBOM IMPEAJIOKEHUS OTHOCHUTEIHHO
BBITNOJIHEHMSI [TPEIJIOKEHHOM 3a/1a4H;

YMEHHsSI ~ TPEJCTaBIsITh  IOJYyYEHHBIE  pPe3ydbTaThl  IO3HABATEIHHON
ACSTEIPHOCTY B YCTHBIX W THCBMEHHBIX TEKCTaX; JenaTh MPEe3CHTAIHIO
pE3yJIbTaTOB BBIMNOJHEHHUSI XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
1ab0paTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
MO3HABATEIPHON W HWCCIIENOBATENIbCKOW  JACATENbHOCTH TPU  PEIICHUH
BO3HUKAIOIIUX TPOOJIEeM Ha OCHOBE yueTa OOIIMX HWHTEPECOB U COTIACOBAHHUSA
no3uuil (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JCUCTBUN, OIpeaeleHue KpPUTEpPUEB IO OICHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PerysiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

YMEHHE CaMOCTOATEIbHO OMPEIENATh LEIN AeATEeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeIbHOCTD, BBIOMpATh Hanboiee dPPeKTUBHBIC CIIOCOOBI pelieHUs YICOHBIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOATEIbHO COCTaBISATh WM KOPPEKTHPOBATH
NPEAJIOKEHHBIA AJITOPUTM JCHUCTBUM TPU BBINOJHEHUM 3aJaHUM C YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX M PEaKLHUsX,
OLICHHMBATh COOTBETCTBHUE IOJYYEHHOIO pe3ysibTaTa 3asBICHHON IeNH, YMEHHE
MCTIONB30BaTh M aHAJM3UPOBATh KOHTEKCTHI, MpeJyiaracMble B YCJIOBHUH 3a/IaHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO
colepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboueld MporpamMMmoi,
BBIJIETISIIOT: OCBOCHHBIE 00Y4YaIOUMMUCS HayYHbIEC 3HAHUSI, YMEHHUS U CLIOCOObI



NeuCcTBUM, crnenupudyecKkue Uil TpeAMETHOW o0mactu  «XUMHS», BHUIBI
NEATEIBHOCTH 1O  IOJYYEHHIO HOBOIO  3HaHMs, €ro HHTEpIpETalnH,
peo0pa3oBaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYaIIUSIX.

K xoniy oOydenus B 8 Kiacce rpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX TMOHSATHUI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J0Js1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUH, MOJIAPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPUILIATEIHLHOCTh, CTEICHb
OKHCIICHUS, XMUMHUYECKasl peakiusi, KiacCcupUKalus PpEeaKluid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUWU 3aMEIICHHS, PEAKIHUU
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
AJIpO aTOMa, JIIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTaNb, palnyC aToma,
XUMUYECKasl CBs3b, MOJSPHAS U HEMOJISIpHAsi KOBAJEHTHAs CBA3b, HOHHAs
CBS3b, WOH, KAaTWOH, AaHWOH, pAacTBOpP, MaccoBas JOJi1 BEIIECTBa
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKHX TOHSATUA U
MPUMEHSTh 3TH HOHSTHUS MIPU ONUCAHUH BEUIECTB U UX MPEBPALICHUN;

e HCIOJb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UJII COCTaBleHUS (POopMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OHMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACICHHOMY KJIacCy COEIWHEHUH IIO0
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJICHTHass W WOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE MEPHOJNYECKON 3aBUCHMOCTH CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B llepumonnueckoil cucreme,
3aKOHOB COXPaHEHHUs MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHA ABOTaJIpo;

e ONUCHIBATh W XapakTepu3oBaTh TaOmuuHyio Gopmy Ilepuogmaeckoit
CUCTEMbl XHMMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBIIME TEPHUOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuueckas cucrtemMa XumMudeckux osnemeHtoB J[. .
MeHnieneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XMMHYECKHUX AJIEMEHTOB (COCTaB U 3apsia s1pa, 00IIee YUCIO SIEKTPOHOB
U pacnpeereHle ux Mo 3JEKTPOHHBIM CII0SIM);

KJIACCU(PUIIMPOBATH XUMHUECKHUE SJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOUIMX B PEAKIUH
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/Asi ONMMUCAHUE MTPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT WX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpallleHU B
Pa3IMYHBIX YCIIOBUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacCHIBEIIECTB,
MAacCOBYIO [IOJII0 XHMHYECKOTO J3JIeMEHTa Mo (opmyne COoeauHEHHUs,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, MPOBOAUTH PACUCTHI 110 YPABHEHUIO
XUMHUYECKOHN peaKIlny;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICITUTEIBHON JESITEIIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allMI0, KiIacCU(UKAIIUIO,
BBISIBJICHHE TPUIMHHO--CIICACTBECHHBIX CBS3€H — A1 M3y4YEHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIUH, €CTeCTBEHHO-HAyYHbIE METOJIbI
NO3HaHUsI — HAOJIIOJIEHUE, W3MEpPEHUE, MOJEIMPOBAHUE, HKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

CJIeJIOBATh MPaBUIIAM MOJIb30BAHUS XUMUYECKON MTOCY 101 1 1a00paTOPHBIM
o0OpylOBaHUEM, a Takke MpaBuiaM oOpalieHuss ¢ BEHIeCTBAMH B
COOTBETCTBHUM C HWHCTPYKIIMSIMH TI0 BBITIOJIHEHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OIBITOB MO MOJIYYEHHUIO U COOMPaHUIOra3000pa3HbIX BEILIECTB
(Boopoia M KHCIIOPOJAa), MPUTOTOBIICHUIO PACTBOPOB C OMPEIEICHHOM
MacCOBOM JIOJIEW PACTBOPEHHOI'O BEIIECTBA, IUIAHUPOBATh W NPOBOJUTH
XUMHYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENIOUEH U
KHUCIIOT C TTOMOIIbIO HHAUKATOPOB (JIakMyc, heHoadTaaent, METUIOPAHK

U Ipyrue).

K xoH1y oOyuenus B 9 Kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKMX TOHSTHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, HWOH, KaTHOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIus, XUMHUUIECKasi CB3b, TEIIOBOM d(dexT
peaKIu, MOJib, MOJIAPHBIN 00BEM, PACTBOP, DJEKTPOTUTHI, HEATICKTPOJIUTHI,
ANEKTPOJIMTUYECKAsT ~ JUCCOIMAIIMS,  pEaKkluu  HOHHOro  oOMeHa,
KaTaanu3aTop, XUMHUYECKOe PaBHOBECHE, 0OpaTUMBIE U



HeoOpaTHMble pEeaKlUd, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJb, OKHUCIECHHE W BOCCTaHOBJICHHUE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAsl, MOHHAS,
MeTayuInyecKas ), KpucTaIndecKas peieTka, Koppo3us METAILJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOM pPEAaKLUH, NPENEIbHO JOMyCTUMAas KOHLEHTpauus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHI U
MPUMEHSITH 3TH HOHSTHUS NIPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBjieHHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENENATh BaJIECHTHOCTh M CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
ONpPENEICHHOMY KJIAcCy COEIMHEHHH 1o (opmysaM, BUJ XUMUYECKOH
CBsi3u (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKOU (Gopmyrie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTaHWYECKUX COENUHEHHM, TUIl KPUCTALIIUMYECKON
PEUICTKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIKChIBaTh M XapaKTEPU30BaTh
TabnnuyHyo ¢opmy Ileproanueckoil cuCTeMbl XMMHUYECKUX AJIEMEHTOB:
paznuyaTh MNOHATHS «TJaBHas mnoArpynna (A-rpymmna)» U «moOodHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPHUOJBI, COOTHOCHUTh
0003Ha4YEHUs, KOTOPbIE UMEIOTCS B IEPUONYECKON TaOIUIE, CUUCTIOBBIMU
XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsan  sApa, OOLIee YHKCIO JJIEKTPOHOB U PACIPENETIeHHE HUX IO
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB UM HMX COEOUHEHUH B MpeAesiax MaJblX MEepUOAOB U
IJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(HUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIHH
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OONIME W CHEHU(PUICCKUE XUMHUUYECKUE
CBOMCTBAa TPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEpXkAasi ONUCAHUE
npuMepaMi MOJEKYJISIPHBIX M HOHHBIX YpPAaBHEHHM COOTBETCTBYIOIINX
XAMHUYECKUX PEaKI1i;

COCTABJISITH  YPaBHEHHUS DJIEKTPOJUTUYECKOM AUCCOLMALMHU  KHUCIOT,
LIEJ0YEH U COJIEH, MIOJIHBIE U COKPAICHHBIE YPABHEHHS PEAKIIMIT NOHHOTO



oOMEHa, ypaBHEHUS pEaKIWii, TMOATBEPKIAOININX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3IMYHBIX KIJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH TMPOTEKaHUSI XMMHUYECKHX MPEBPAIEHUNA B Pa3IUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MaCCHIBEIIECTB,
MAacCOBYIO [IOJTFO XHUMHYECKOTO D3JeMEHTa Mo (opMylie COeTUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUCTHI IO YPABHEHHIO
XUMHUYECKOM peaKInu;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHUS XUMUYECKON TTOCYI0M MIa00paTOPHBIM
o0opy/ioBaHMEM, a TakKXKe TMpaBuia OOpallleHHs] C BEIIECTBaMH B
COOTBETCTBHUHM C HWHCTPYKIHSAMH TI0 BBITIOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJIYYEHUIO U COOUPAHUIOTa3000pa3HbIX BEIIECTB
(aMMuaka 1 yriaekucioro rasa);

MIPOBOIUTH PEAKIINH, TIOITBEPKTAFOIINE KAYeCTBEHHBI COCTaB Pa3IMUHbIX
BCIIIECTB: PACIIO3HABATHh OMBITHBIM ITYyTEM XJIOPHA-, OpPOMHI-, HOIUI-,
kapOoHat-, (Qocdar-, cuaukar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHSI MU HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICITUTEIILHOMN ICSITEIBHOCTH — aHAJIN3H
CUHTE3, CPaBHEHHUE, 0000IIICHNE, CUCTEMATU3aI1I0, BBISBICHUETTPUUNHHO-
CJICJICTBEHHBIX CBS3EH — IIJIi M3YYEHUS CBOMCTB BEIIECTB MXWMHUYECKHX
peakiuii, eCTeCTBEHHO-HAyYHbIE METOJbl TO3HAHWUA — HaOJIIOJCHUE,
U3MEpPEHUEe, MOACIIUPOBAHUE, IKCIIEPUMEHT (pEabHbIM U MBICIECHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBbHIE)
KonTpoJbHbIE IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUMUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
' MPAKTUYECKOU AEATETbHOCTU https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xuMudeckue 15 1 bubmnoreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢c
Wroro o pazneny 20
Pazgen 2. Baxuelilmme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. Ilonstue 5 bubnuoreka LIOK
' 00 oKkcumax https://m.edso0.ru/7f41837c
Bonopoa.Ilonarue o kucinorax bubnuoreka [JOK
2.2 8 1
U COJIAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK
' HEOPraHUYECKUX COCIUHEHUH https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MengeneeBa. CTpoeHune aToMOB.
XHMI/I‘ICCKaH CBA3b. OKI/ICJII/ITeJIbHO-BOCCTaHOBI/ITeJII)Hble peamn/m



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

[lepuoauueckuii 3aK0H U

31 [lepnoauueckast cucrema 7 bubmumoreka [IOK
XAMHYECKUX 3eMeHToB /[, U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHUYECKast CBSI3b. BuGmorexa LOK

32 OKHCIHTEIEHO- 8 https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIITUN

Hiroro o paszery 15 oo ST
PesepBHOE Bpems 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoTshI padoThI
pecypcsl
Pa3nen 1. BemecTBO M XUMHYECKHE PeaKIIHN
11 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 bubnuorexa [IOK
' OCHOBHBIX Pa3JiesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLIUALIHS. 3 1 1 bubnnoreka [JOK
' XUMUYECKUE PEaKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHUS
OO11ast XapakTepUCTUKA XUMUYECKHUX bubnuoreka [IOK
2.1 4 1
aneMeHToB VIIA-rpynmel. ["amorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e 6 bubmmorexa [JOK
' PYTHEL. L-€p https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, hocdop 1 ux 7 1 bubmorexa HOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01ast XxapakTepUCTUKA XUMHUECKUX
24 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmorexa HOK
' Ny PYHBL poa https://m.eds00.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
Hroro o pasneny 25



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

Paszgen 3. Mera/iIbl M HX COeIMHEHUSA

. bu6nmmoreka [IOK
3.1 Obmpue crofCTEA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelinme MeTayuibl U UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus 1 okpy:kamomas cpeaa
4.1 BemtectBa u MaTepuaibl B )KU3HU YeI0BEKA 3 Bubmorexa TOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa TOK
P p https://m.edsoo.ru/7f41a636
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecrBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontposbubie | IlpakTuueckue
n/n Bcero H3y4YeHHsl = 00pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
1 IIpenmer xumuu. Ponb XUMuu B )KU3HU 1 bub6mnoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTvie 0 MeTO/IaX MO3HAHUS B XUMHUHU 1 bubmmorexa [JOK
! https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpaBuia
3 paboThI B 1a00OPATOPUH U TIPUESMBI 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTteie BemecTBa U cMecu. CIocoObl 1 bu6nmoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckast padora Ne 2
5 «Paznenenue cmeceil (Ha nmpumepe 1 bubmorera I[JOK
Ae N PHUMED https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOM COJIM )»
bu6mmoreka [IOK
6 A 1
TOMBLH MOTCHYAH https://m.edsoo.ru/ff0d2a6c
- XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bu6mmoteka [IOK
(CUMBOJIBI) XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CITOKHBIC BEIIECTBA 1 bubnmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSIHCTBA COCTaBa BCIIIECTB.

bu6mmoreka [IOK

10 Xumuueckast popmyia. BaneHTHOCTD https://m.edsoo.ru/ffod2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
OtHOcHUTENbHAsA aTOMHAs Macca. bubmuoreka [JOK

11
OTtHocuTenbHAsE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTa B COCMHECHUH https://m.edsoo.ru/ff0d350c

13 Konunuectso Bemiectra. MoJib. bubmuoreka [[OK
MognspHas macca https://m.edsoo.ru/ff0d5230

14 DOu3nvecKnue U XUMUYECKHUE SIBJICHUS. bu6mmorexka [{OK
XuMH4YecKask peaKLus https://m.edsoo.ru/ff0d37fa
IIpr3Haku U yciI0BUS IPOTEKAHUSA bubnuorexa [JOK

15 .

XUMUYECKHUX PEaKLIAN https://m.edsoo.ru/ff0d3al6

16 3aK0H COXpaHEHHS MacChl BEIIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl

17 BEIIIECTBA M0 YPAaBHEHUSIM XUMUYECKUX bubmorexa HOK

t . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMUYECKUX peaKiini
18 (coenMHEHUs, PA3NOKECHUS bubmmorexa [JOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIOMOHOCOB — y4€HBIH-

19 HIUKJIONEIUCT O6og—LI eHue 1 bubmorexa LIOK
JHIHITIOICIHCT. Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHU I

20 KonTponbnas pabota Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKUE PEAKITAM https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cmecs razos. Cocras bubnuoreka [JOK

BO3Ayxa. Kucnopon — 3yemMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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IIPOCTOEC BCUICCTBO. O30H

dusnyeckue 1 XUMHUYECKHE CBOMICTBA

22 KHCII0poJia (peaKIuKi OKUCIICHHUS bubmmorexa LHOK
PO H : https://m.edsoo.ru/ff0d4614
ropenue). [loasTue 06 okcumgax
CnocoOblI MONTYYCHHUST KHCIOpoa B
23 JabopaTopum 13:1 I OMBIH_U'ICHEIOCTI/I bubmorexa [JOK
PATOP P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoit 3¢ ekt XuMuIecKoi
24 peaKIuu, MOHITHE O bub6mnoreka [IOK
TEPMOXMUMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUYCCKUX PEAKIIHIX
TommmBo (HedTh, yroyib U METaH).
25 3ar }ISHeI-EI/ICq];O3 ’ a, ClIoCOOBI c)aro bubmoreia HOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
ITpakTuueckas padora Ne 3 1o Teme
26 «ﬁon CHHE 1/110)061/1 aHHE KHCI0po1a bubmorexa [OK
yi N p poa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
7 Bonxopon — anemeHT u mpocToe bubnuoreka [JOK
BelecTo. Haxoxaenue B npupoae https://m.edsoo.ru/ff0d4ddo
08 du3nyeckre U XUMHYECKIE CBOMCTBA bu6nmoreka [JOK
Bojopoa. Ilpumenenue Bogoposa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [JOK
29 Homsrite o KHCTOTAX 1 COTIX https://m.eds00.ru/ff0d50d2
30 Croco0OsI TOTy4eHHS BOJIOPO/Ia B bu6mmoreka [IOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
P p bu6nmoreka [JOK
31 «[Tonmydenne u cobupanue BO0POIa,

HU3YUCHHUC €TO CBOICTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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MoutsipHblii 00BEM ra3oB. 3aKOH

bu6nmmoreka [IOK

32
ABoraznpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néMa, KOJIMYECTBA
33 BEIIIECTBA T'a3a 10 €ro U3BECTHOM bubmorera I[IOK
o . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
BoruncieHuss 00bEMOB ra3oB 110
34 ABHCHHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmoreia HOK
ypap Pealtimt 1 https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 ®duU3NYeCcKue U XHMUYECKHE CBONCTRA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuoreka [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputensb. HacwieHHbie
37 u HI;HaCI)IpeHHI)II;) acTBOpbI. MaccoBast bubmorexa LHOK
5 P PPI- https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PAaCTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
38 «IpurorosiieHHE PaCTBOPOB C bubnuoreka [IOK
ONpeIeTICHHON MacCOBOM 10J€i https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 Konrtponbnas padora Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcubl: COCTaB, KIacCuUKaIs, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune n XMMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa I[JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyuyeHne u XUMHYECKHE CBOMCTBA bub6nuorexa LIOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiiaccudukanms, Bbu6morexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHne u XUMHYECKHE CBOMCTBA bub6nuorexa LIOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéBII) oI )eHH;[ XHMHquKHe bubmmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 3314 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'eneTnyeckas CBA3b MEXKAY KaccaMu bubnnorexa HOK
HEOPTraHWYECKHUX COCTMHEHUI https://m.edso00.ru/00ad9a50
bu6nmoreka [JOK
49 O06o001IeHre U cHUCTEMAaTH3aIUs 3HAHUI
- t https://m.edso0o.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
IlepBble MONBITKY Ki1accUpUKAIIUU
P fuxau bubmuoreka [JOK
51 XUMUYECKHX AIeMeHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
TPYIIAX CXOJHBIX 3JIEMEHTOB
[Tepronuueckuii 3aK0H U
bu6mmoreka [IOK
52 [Tepuonnueckas cucTeMa XHUMHUYIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneera
bubnuoreka [JOK
53 [Tepuonpl, rpymImbl, TOATPYIITHI nosmotea I

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bu6nmmoreka [IOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I0YeK
55 aToMOB 3J1eMeHTOB [lepuonnueckoi bubmorexa [TOK
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepuonnueckont cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa st
57 pa3BuTus Hayku U npaktuku. . 1. bubnuoreka [IOK
MeHieneeB — y4CHBIN, IEAAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTH ATOMOB bubnnoreka [JOK
XUMHUYECKHUX 3JIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hortmas xiMrieckast cossb https://m.edsoo.ru/00adac34
60 KoBaseHTHAs nonsipHas XUMHUYECKast bubnuoreka [JOK
CBSI3b https://m.edso00.ru/00adaab8
61 KoBanentHas HemonsipHas XuMUUeCKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHb OkHCIICHS https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIILHbBIE bubmuorexa [JOK
peakiuu https://m.eds00.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIU bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponpHas padora Ne4 o teme bubnuorexa [IOK
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((CTpOCHI/Ie aroMa. XMMHYECKas CBA3b»

https://m.edsoo.ru/00adh486

66 PesepBusblit ypok. O6001menue u 1 bubmumoreka [IOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6001mene u 1 bub6nuorexa LIOK
cUCTEeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eH1E U 1 bubnmoreka [JOK
CHCTEeMaTHU3aIUs 3HaHUH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHUYeCKHX djemeHToB /1. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTHU B U3MEHEHUU

. bubmuoreka [[OK
2 CBOMCTB XMMHUYECKHUX JIEMEHTOB 1
X https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuorexa [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buisl XumMHu4yecKkoil CBSA3U M THIIBI 1 bu6mmoteka [IOK
KPUCTAITINYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme

5 «IToBTOpEHUE U yriydaeHne 3HaHUH 1 1
OCHOBHBIX Pa3JIesioB Kypca 8 kiaccay

5 Krnaccudukanus XuMHuueckux 1 bubnuoreka [IOK
peakLuil 110 pa3IM4HbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUYECKOU

7 eakuu. IToHgITHE O TOMOT€HHEBIX U 1 bubnnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsATHE O XUMHUYECKOM PABHOBECHH.

bu6mmoreka [IOK
8 @®akTophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMH U MMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XUMHYECKOT'O pPaBHOBECH A

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

Bbu6mmorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust PIIEKTPOIUTHICCKON
10 I/ICSO na I/II/IpCI/IJIBHbIe U ciia0ble bubmorexa LIOK
a THATTHH. https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HMonHbIle ypaBHEHUS PEeaKIIUl Bubmrorexa ITOK
M peakil https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHHUI B CBETE MPEACTABICHUN bubmaorexa [IOK
pv https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHYSCKOHN TUCCOIIUAITIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IPENCTaBIECHUN 00 bubnmorexa LHOK
bed . https://m.edsoo.ru/00add8bh2
AICKTPOJUTHYECKON TUCCOIIUALITNH
bu6mmoreka [IOK
14 I1 7
OHATHE O THAPOIHZE COTCH https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMaTH3aIIHS bubmuoreka [JOK
3HaHUM https://m.edsoo.ru/00addd12
ITpakTryeckas paGora Ne 1.
16 «Perrenne 3KCrIepuMeHTaIBHBIX Bubmorexa OK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padota Ne2 o reme
17 «DINEKTPOIUTHUECKAS TUCCOIIUALIUA bubmiorexa HOK
p a HHALHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIINH B PACTBOPAX)»
OO6mrast xapaKTepuCTHKA TAJIOTCHOB.
18 XUMHAYECKHUE CBOMCTBA HA IIPUMEDE bubmmorexa TOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposogopoa. CossiHast KUCIIOTA, bubnuorexa [IOK
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XUMHUYECKHE CBOMCTBA, MOJTyYCHHUE,

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

MIPUMEHEHUE
[IpakTrueckas padora Ne 2 o Teme
20 «[lonmy4yeHne CONITHON KUCITIOTHI bubamorera LHOK
. N ’ https://m.edsoo.ru/00ade348
U3Y4YEHUE €€ CBOWCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEaKIU, €CIIU OAUH U3 bubnnorexa [IOK
https://m.edso00.ru/00ade488
pEeareHTOB JIaH B U30BITKE
99 OO01mas XxapakTepHUCTHUKA JJIEMEHTOB bubnnoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIAU(PUKAIIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeTMHEHUN bu6mmoreka [JOK
B Npupojie. XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoi, CTpOeHHUE, bubnunoreka [JOK
(bu3MYeCcKre U XUMHUECKUE CBOMCTBA https://m.edso00.ru/00ade802
Oxcunsl cepbl. CepHasi KUCIIOTA,
25 ¢u3nyecKkre 1 XMMHUYECKHUE CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE peakilnu, JiexKalinue B
OCHOBE NPOMBIIUIEHHOTO CIIocoba
26 IIOJIy4YEHUS CEPHOU KUCIIOTBI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIleu cpelibl COETUHEHUSIMU
cepbl
97 Brruucnenue MaccoBoil 10JIM BBIXO/1a bu6mmoreka [IOK
MPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO11ast XapakTepUCTHKA JIEMEHTOB bubnuorexa [IOK
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VA-rpynnel. A30T, pacipocTpaHeHue
B IIpupoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6nmmorexa [IOK

29 XHMHYECKHUE CBOMCTBA, ITOJIyUYCHUE U
i https://m.edso0.ru/00adf004
MIPUMEHECHHE
[IpakTrueckas padota Ne 3 mo Teme
30 «ITonydyeHne aMMHaKka, U3y4eHUE €ro bubmorexa [TOK
. > 1Y https://m.eds00.ru/00adf180
CBOWCTB»

31 A3OTHas KUCIIOTA, €¢ (PU3UIECKHEe U bubnnoreka [JOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJEH
aMMOHHUSI B KQUECTBE MUHEPAIBbHBIX

32 oOpeHui. XuMHUYECKOe bubmorera [JOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
docop. Oxeun docdopa (V) u

33 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blfm(qe)cxne " bubmmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, OTy4YeHUE
Hcnonb3oBanue GocdaToB B

34 KayecTBE MMUHEPAJIbHBIX yIOOPEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON CPEJIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B

35 pu I())ﬂe E)HSHIZIeCKII)/Ie U XUMHUYECKHE bubmorexa I[JOK

PHPOAE, https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcunpl yriaeposa, ux GU3nIecKue u bubnmnoreka [JOK

XHUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoodIeMsl,
cBsi3aHHbIE ¢ okcuaoM yriepoaa (1V)

37 VYronbpHas KUCIIOTa U €€ COJIH bubmorera IIOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme

38 "[TonyueHue yriaekucioro rasa. bubmmoreka [JOK
KadectBenHnas peakiys Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEMHEHUSX YTIepoaa
40 KpemHuwii u ero coequHeHUs Bubmorexa OK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 33a4 10 TEME bubnmnoreka [JOK
«BaxHelIe HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCUHEHUS»

KonTponbnas padota Ne3 o reme
42 «BaxHueimme HeMeTalIbl U UX bubmorexa [OK
https://m.edsoo.ru/00ae0e18
COCIUHCHHUS»
OO1as XxapakTepuCcTUKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 MeTtannauueckas CBSI3b U bu6mmoreka [IOK
METAJUINYECKAs] KPUCTALINYECKAS https://m.edso0.ru/00ae103e
pemeTka. @uU3nUecKre CBOWCTBA
METaJIIOB
XUMUYECKHE CBONCTBA METAJIJIOB.

. bubmuorexa [JOK

44 DNEeKTPOXUMHUICCKUN PSiT

HaIpsDKEHUN METalIOB

https://m.edso0.ru/00ael1156
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OO6mmwme crmocoOb! MOTyYeHUS
MmeraiuioB. CiuiaBel. BerauciieHus mno

bu6mmoreka [IOK

45 %
YPABHCHIAM XUMIHCCKHIX Peartiut, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
puMecH
46 IlonsaTue 0 KOPPO3UU METAILIIOB bubmorexa LIOK
PP https://m.eds00.ru/00ae1278
bubmnoreka [IOK
47
Ilenounbie MeTa bl https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnunoreka [JOK
KaJTus https://m.edsoo.ru/00ael14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmorexa [{OK
KaJIbLIMA U Mardui https://m.edsoo.ru/00ael15e8
50 Baxueline coeinHeHus KajablUs Bubmorexa TOK
a H https://m.edsoo.ru/00ael15e8
51 O000I11IeHIE U CUCTEMATHU3AIUS
3HAaHUU
59 JK&cTKOoCTh BOJIBI U CITOCOOBI €€ bu6nmoreka [JOK
YCTpaHEHUs https://m.edso00.ru/00ae1886
ITpakTuyeckas pabora Ne 6 mo Teme
53 "KeécTKoCTL BOJIBI U METOMEI €€ bubmorexa LIOK
| A A https://m.edso0.ru/00aelae8
yCTpaHEHUS
bu6mmoteka [IOK
54 A I
THOMHHIHT https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBa OKCHIA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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OKCI/II[BI, THAPOKCUABI K COJIN KEJIE3a

bu6nmmoreka [IOK

57
(1) u xeme3za (1) https://m.edsoo.ru/00ae35e6
58 O60061eHre U cucTeMaTHu3anus
3HaHUHN
[Tpaktuyeckas pabora Ne 7. Pemenue
JKCIIEPUMEHTAIIBHBIX 3a1a4 110 TEME bubnumorexa LIOK
59 .
«BaxHennme MeTajibl U UX https://m.edso0o.ru/00ae3de8
COETUHEHUS»
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIM, €ClIi OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bubnnoreka [JOK
COCPXKUT MpuMecu. Beruncienus https://m.edso00.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTa
peakuuu
61 O06001eHne U cucTeMaTH3alus
3HAHUU
KonrtponsHas pabota Ne4 o teme
62 «Baxuelnme MeTauibl 1 UX
COEIMHEHUS»
63 Bemectsa u maTepuansl B bu6mmoreka [IOK
TIOBCEHEBHOM KN3HU UEIOBEKA https://m.edsoo.ru/00ae3f50
64 XuMUYecKoe 3arpsi3HeHNe bubnuorexa [IOK
OKpPY KaroLlEn Cpebl https://m.edso00.ru/00ae4270
65 Ponb xumun B periennn bubnuoreka [IOK
AKOJIOTHYECKUX MTPOoOIIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O60011eHUE U bubnuoreka [IOK
cucTeMaTHu3allus 3HaHUI https://m.edso0.ru/00ae0d0a
67 PezepHblil ypok. O6001eHE U bubnuorexa [IOK
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cucremMarusanuia 3HaHHUH

https://m.edsoo.ru/00adb33c

68 PezepHblil ypok. O6001meHE U

cucCTeEMaTH3alus 3HAaHUU

Bbu6mmorexa [JOK
https://m.edsoo.ru/00ad9cbh2

OBIIEE KOJIMYECTBO YACOB I10
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