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IosicHuTeNLHAA 3aNIUCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00I1IEr0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIe€OHOTO MpeaMeTa « XuMUsDY
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJINBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBaET pACIpEAesIiCHHEe €ro Mo KilaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM U TEeMaM MPOrpaMMbl MO XUMHUHU, OMPEACNSICT KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro  TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydYarouIuxcsi, OMNpPEAeNseT BO3MOXXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH W3YUYeHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHOM JE€ATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO coIepKaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPIUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPTreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3aluMyd  BO3MOXXHOCTEH i1 CaMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIPHOW  Y4EOHOUM  JIESITEIIbHOCTH,
DKCIIEPUMEHTATLHBIX M HCCICIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH E€CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YyJarOITuXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeAMeTa, KOTOpbIA  SBIAETCS  MEAarormyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUNA XUMHUH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YeOHBIX mnpeaMeToB: «OKpyKalomuid MUp»,
«buosorus. 5—7 kiacce» u «dusnka. 7 Knacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUIINX (paKTOB, MOHSATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B
NPUOOIIEHUH K HAyYHBIM METOJaM I[I03HAHWUS TIPU U3YYCHUU BEIIECTB U



XUMHUYECKUX peaKluii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON
JESITEIbHOCTH, OCBOCHHM TIPaBWJ O€30MacHOro OOpalieHus C BEIIeCTBAMH B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (OpMHUPOBAHHME HWHTEIJICKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAyYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIIUX MTPUOOPETEHHUIO 00yYarOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIOIlIEr0 MHUpa, WCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBanue y o0Oydarommxcs TYMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBALUM K OOYyYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOyJeHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUeHUS XHMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

Oowan xapakmepucmuka opeanu3ayuu y4edHo20 npoyecca
DopMbI U METOBI
[Iporpamma kypca «XHMHUW» T[OCTPOEHA Ha OCHOBE CHUPAIBHOM  MOJIEINH,
MPEAYyCMaTPUBAIONICH TMOCTENIEHHOE Pa3BUTHE U YIUIYOJICHHE TEOPETHUYECKUX TMPECTaBICHUMN
[IPY JJMHEWHOM O3HAKOMIIEHUU € SMIIMPUYECKUM MATEPUATIOM

Baxxnaenmmm MMPUHIUIIOM JUAAKTUKHA, ABJIACTCA IIPUHIUIT CAMOCTOATCIBHOI'O CO3UAAHU
3HaHI/II\/II, KOTOpBIﬁ 3aKJIIOYAa€TCA B TOM, YTO 3HAHUC YUYCHHUKOM HEC ITOJIYYa€TCd B TOTOBOM BH/JEC, a



CO3UJAETCS UM CaMUM B pe3yJIbTaTe OpPraHU30BAHHOW YUUTEIIEM OIPEIEICHHON
MIO3HABATEJILHOMN IEATEIBHOCTH.

PaszBuTHIO MO3HABATEIBHEIX U TBOPYECKHUX UHTCPECOB Y YUAIIUXCA CHOCO6CTBy1-OT Pa3JIUIHBIC
BUBI TGXHOJIOI‘I/If/'I, KOTOPBLIC {1 UCIIOJIB3YIO Ha YPOKaX: TCXHOJOTHUIO ITCAArOruKu
COTPYAHHUYECTBA, KOMIIBIOTCPHBIC TEXHOJIOTUH, TEXHOJIOTHA HpO6HCMHOFO u
HCCICA0BATCIBCKOTO O6y‘IeHI/ISI, HCIIOJB30BaHUC TCCTOB.

Metoabl, HCIIO/Ib3yeMble HA YPOKAX XHMHU:
- 00BSCHUTEIBHO-UIUTIOCTPATUBHBIN (0OBACHEHNE YUUTEINS C UCIIOJIb30BAaHUEM CPEZICTB
HaIJIJHOCTHU: DKCIIEPUMEHT, MOJIEININ, IKPAaHHbIE CPEACTBA, TAOIULIB);
- IpOo06JIEMHOE U3JI0KEHUE
- IOMCKOBBIN (3BPUCTUYECKUI U UCCIIEI0BATENBCKUI)

®opMbI padOTHI HA YPOKAX:

e  @DpoHTaNbHBIE

e I'pynmnosslie (paboTa B MaJIbIX IpyMIax )

e Pabora B mapax

o TBopueckue 3anaHus

e 3yueHue u 3aKkperyieHue HOBOTO MaTepuala

J171s IpOTyKTUBHOTO KCIIOJI30BAHUSI METOJI0B U (JOPM, BHIOPAHHBIX MHOIO Ha K&K YPOK,
IPUMEHSIIO CJIEAYIOLIUE CPeICTBA 00yUeHHS !

yueOHO-HarIsHbIe TOCOOHs (MOIETH, TaOIUIIbI);

TEXHUUYECKUE CPEJICTBA O0yUeHUs (KOMIBIOTED, IPOEKTOP);

IUIAKTHYECKHE TT0COOMS;

puOOpbI, HAOOPHI MOCYABI U JIAOOPATOPHBIX MPUHAIEKHOCTEHN JIJIs1 XUMUYECKUX
IKCIIEPUMEHTOB

Hcnonb3yembple MHOM THIIBI YPOKOB (MCXO/S U3 OCHOBHOM AUIAKTUYECKOM LIETH YPOKa):

e YPOK M3Y4€HHUS HOBOTO (TPaAMLIMOHHBINA, YPOK-JIEKIHs, HCCIE0BATEIbCKAs
pabota). UMeeT He/ibio M3yUeHHe M IePBUYHOE 3aKpelJieHue HOBbIX 3HAHUIA. ;

e YPOK 3aKperuvieHus (mpakTuueckas padboTa, jaboparopHas paboTa, cobeceioBaHue,
KoHCysbTanus ). UmeeT nesibio BHIPa0OTKY YMeHHIl 10 NPUMEHEHHI0 3HAHUIA,

e YPOK KOMIUIEKCHOTO NMPUMEHEHUs 3HaHUH (YpOK-TIPaKTUKYM, JJabopaTtopHas paboTa,
cemuHap u 1.1.) UMeeT 1e/ibio BbIpA00TKY YMEHH CAMOCTOATEIbHO IPUMEHATH
3HAHUS B KOMILIEKCE, B HOBBIX YCJIOBHSAX,

e  YPOK MOBTOPEHMSI, MJIM TTIOBTOPUTEITEHO-0000IIArOIIHI (CeMUHAp, KPYTJBIA CTOM U T.1.)
HNmeet neabro 00001meHne eIMHNYHBIX 3HAHUHA B CHCTEMY,

e  KOHTPOJILHBIN YPOK (KOHTpOJIbHAs paboTa, 3a4eT, KOJNIOKBUYM, CMOTP 3HaHUMN, TECT)
HNmeer nenbio onpeeuTh YpoBeHb OBJIaJAeHUs 3HAHUAMM, YMEHUSIMHA U
HABBIKAMU;

e 00benMHeHHbIN (KOMOMHMPOBaHHBIN). Ha ypokax 1aHHOrO THIIa pelIaeTcsi HECKOJIbKO
JUAAKTHUECKUX 3ajlayu: MOBTOPEHHUE MPOMIEHHOTO U MTPOBEPKa JOMAIIHETO 3a/1aHus,
W3YYEHHUE U 3aKPEIUICHNE HOBBIX 3HAHUM.

CBoeobpa3ue yueOHMKOB XMMHUU COCTOUT B TOM, UTO OHH ITOCTPOEHBI IOYPOYHO, a TJIaBHOE -
Ha Ka)JIOM YpOKe IpeaycMaTprUBaeTCs MPOBeeHIE paObOThI 10 HECKOJIbKUM JIMHUSIM: paboTa
HaJl paHee YCBOGHHBIMHU 3HAHUSMU C LIEJIbIO UX MOBTOPEHUS U 3aKpeIuieHus], padboTa Hazl



HU3YUCHUCM HOBBIX 3HAHUHU U UX 3aKpCIUICHUEM, pa60Ta Haa MaTCpuaJioM, TOTOBAIINUM K
YCBOCHHIO HOBBIX 3HAHUU.

B cootBercTBUM ¢ paboueit nporpammoii Bocriutanust MbOY «Copouenorosckas COLL
YPOKH BBICTPAUBAIOTCS C YYETOM BOCHHUTATENIbHOTO noTeHuuana moayis 3.1.2. «l1lkoabHbIi

YPOK».

Hcnonb3yemasi B TeKCTE NPOrpaMMbl CHCTEMA YCJIOBHBIX 0003HAYeHU I

KP- xourponbnas pabora

I'P - rpynmoBas pabota

PII — paGota B mapax

CP — camocTosTenpHas padoTa
®P — ppoHTanNBbHAS paboTa

X1 — XUMHUYECKUNA TUKTAHT
IIP- npakTrueckas paboTa
JI/O — mabopaTopHBIii OIBIT
HUP-uccnenoBarenbckas pabora

COAEPKAHUE OBYUEHMUSA

8 KJIACC

IlepBoHavajibHbIe XUMHUYECKHE IOHATHS

[Ipenmer xumuun. Posib XMMHUM B KU3HU 4YEJIOBEKA. XUMHUSI B CUCTEME HAYK.
Tena u BemiectBa. PU3WUECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTOMaxX MO3HAHMSA B XUMHHU. UHCTHIE BEIECTBA U CMECH.
CniocoOnI pa3eneHust cMecei.

ATOMBI M MOJEKYJbl. XHUMUYECKHE 3JIEeMEHTbl. CUMBOJIBI XUMHYECKUX
a1eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢GopMmyna. BajleHTHOCTP aTOMOB XHUMHUYECKHX DJJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. (OTHOCHUTENIbHAS aTOMHas Macca.
OTHOcUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBas J0JisI XMMAYECKOTO 3JIEMEHTa B
COCIUHCHUHU.

KosmmuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBs3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI[ BemecTBa. Pacu€rel mo Qopmymnam
XMMHUYECKUX COCANMHCHMMU.

DOU3UYECKUE U XUMUYECKUE SBJIEHUS. XUMHUYECKasl pEAKUUs U €€ TIPU3HAKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHMMHUYECKHE ypaBHeHUs. Kiaccudukanus
XUMHYCCKUX PEaKIUi (COSTUHCHHMS, PAa3JI0KCHUS, 3aMEIICHUs, 0OMEHa).

Xumuueckuil IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCYI0M, MpaBUjaMu paboThl B JaOOpaTOPUU U
npuéMaMu 0oOpallleHus ¢ JIabopaTOpPHBIM 000PYI0BAaHUEM, U3YYCHUE U OMHCAHUE
dbu3nYeckux CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOJIOJACHUE
busndeckux (MIaBJIEHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,



KUIIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, NMPOKAIMBAHUE
MEHOU MTPOBOJIOKH, B3aUMOJICHCTBHE MeNa C KUCIIOTOMN) SIBJIICHUN, HAOIIOACHHUE 1
ONHMCAHWE MPU3HAKOB IMPOTEKAHWS XMMUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (I1) nmpu HarpeBaHum, B3auMOJIEHCTBHE Kefe3a ¢ pacTBopoM cosr Meau (11),
U3yYEHHE CIMOCOOOB pa3/elieHus CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, TUCTWLIALMSA, XpoMaTtorpadus, IPOBEICHHE OYUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  PEe3yJbTaTOB  IPOBEICHMS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JAaHUE MOJENEH MOJIEKYJI
(IrapocTepKHEBBIX ).

BaxxHeilline npeacTaBuTe M HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3neMeHT u mpocroe
BenlecTBo. Haxoxxnenuwe kuciaopoga B HOpupoje, (U3MUecKue U XUMHYECKUe
cBoiicTBa (peakuuu ropeHus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl
NOJIyYeHHUs] KHUCIopoAa B J1abOpaTOpud W TIPOMBIIUIEHHOCTH. KpyroBopor
KHclIopoaa B mpupoae. O30H — auioTpoIHas MoAU(pUKAIUA KACIOPOAA.

TennoBoli 3p(}EeKT XUMHUYECKOW peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMUYECKHE pPeakUuy. TOIUIMBO: yroib M METaH. 3arps3HEHUE
BO3/lyXa, YCWIEHHE NapHUKOBOTO 3P (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bopopon — snemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, (U3NYECKUE M XUMHUYECKHUE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nostyueHus. Kuciaotsr u comnm.

MouisipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPaBHEHUSIM.

dusnueckne CcBoWMcTBa BOABl. Boma kak pactBoputenb.  PacTtBOpHI.
HacellieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1s1 BelecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IIpUpOJE U B KU3HU 4YeloBeKa. KpyroBopor BoAbI B IIpUPOJE.
3arps3HeHHne NpUpOIHBIX BoJI. OXpaHa U OUKMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyromiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(oTepHble) U
HecosieoOpazyromue. Homenknarypa okcuaoB. dusmyeckue M XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHOoBaHusA. HomeHnkiarypa ocHoBaHui. PU3NYECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccudukarnusa kucnor. Homenkmarypa kucnor. @usndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lonyuyeHne KUCIIOT.

Comu. Homenknarypa coseil. @U3NYECKUE U XMMHYECKHUE CBOWCTBA COJIEH.
[Tonmy4yenue counen.

I'eneTnyeckas CBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COEIUHEHUM.



Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yXe€, ITOIYyYEHHE,
coOupaHue, paclo3HaBaHWE W HW3YYCHHE CBOMCTB KHCIOpOJa, HaOI0JeHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
IpeKpalieHusi TOpeHus (moxapa), O3HAKOMJIEHHE C oOpasllaMu OKCHIOB U
ONHMCAHWE WX CBOWCTB, IOJY4YEHUE, COOMpaHHE, PACHO3HABAHHE U HU3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMojeiicTBue Bojopoaa ¢ okcugom menu (II)
(BO3MOXXHO HCIOJIb30BaHUE BHUIACOMATEPUAJIOB), HAOIIOJCHHE OOpa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHS BELIECTB C
pa3IMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUJEOMATEpPUAIIOB),
UCCIIEJOBaHUE O00pa3lloB HEOPraHMYECKHWX BEIIECTB pPAa3lIMYHBIX KJIACCOB,
HaOJI0ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeicTBua okcuga meau (II) ¢ pacTBOpoM CEepHOM KHUCIOTHI,
KHCJIOT C MeETaulaMH, pPEeakUWi HEUTpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
SKCHEPUMEHTANIBHBIX 33/lad MO0 TeMe «BakHeWllne KiIacCchl HEOPraHUYEeCKHUX
COCIUHEHUI».

Iepuoanyecknit 3akoH u Ilepuoamueckast cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CtpoeHue aToMoB. XMMHYECKas CBA3b.
OKHCcIANTETBbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepuoanueckuii 3akoH. [leppoguueckass cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuomnas u  JiIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB IMEpPHOAA H
IPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJMIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
AJIEMEHTA TI0 €ro MoJiokeHuto B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyImaM U Nepuoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ul pa3BUTUA Hayku W IpakTuku. [[. M. MenneneeB — yuy€HbIM U
rpaXJaHMH.



Xumuyeckass cBaA3b. KoBajeHTHast (MOJisipHAss M HEMOJISIpHAs))  CBSI3b.
DNEeKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus. OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchl OKMCIIEHNS K BOCCTAHOBIIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIU.

Xumuueckuii IKcnepumenm:

M3y4eHHE OOpa3lloB BEHIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA I[IMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUIUN
(ropeHue, peakiu pas3ioKeHUs, COSTUHEHN).

Mescnpeomemmnbnie ceasu

Peanmnsanuss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHH XMMHM B 8 KJlacce
OCYILECTBIISIETCS 4YE€pe3 MKCIOJIb30BAHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO0mue ecTecTBEHHO--HAYUHbIC MTOHATHS: HAYYHBIM (pakT, ruroresa, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

@dusuka: marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIbI, PAAUOAKTUBHOCTD, MOJICKYJIA, JJIEKTPUUYECKUM 3apsll, BELIECTBO, TEJO,
00bEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKONIA€MBbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYECKasl peaKUMs

[Teprnonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblUs W HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIITUMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOKMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKOU PEIIETKH U
BUJIa XUMHUYECKOMN CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSUIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUUYECKUX BEILECTB.

Knaccudukaiys XuMA4eCcKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomy 3ddekrty, Mo
W3MEHEHUIO CTENEeHEeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO



YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusaxX. [IoHATHE O TOMOr€HHBIX M I'€TEPOTrEeHHBIX
peakumsx. Ilonsatue o xaranuse. [lonsATHe 0 XUMUYECKOM paBHOBecHH. PaKTOPBHI,
BIIMAIOIIME HA CKOPOCTb XMMHYECKOW PEaKUUU U IIOJIOKECHUE XUMHUYECKOTO

paBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMKM,  DJIEKTPOHHBINM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ pPEAKIIHH. CocraBieHue  ypaBHEHH

OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HUCIOJIB30BAaHUEM METOJA
AJIEKTPOHHOTO OaJtaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHUYecKol cBs3u. CteneHs nuccounanuu. CuibHbIE U cIa0ble 3JEKTPOIUTHI.

Peakuun noHHoro oOMeHa. Y cioBusi MPOTEKAHUST peakluii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHBIE HMOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM UM cOJell B CBeTE€ MPEACTaBICHUH 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuu Ha HOHBL. [IoHATHE O THIPOIIU3E CONEM.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYEeCKUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUU
OT BO3JCHCTBUS pa3iIMuYHBIX (AKTOPOB, MCCIECAOBAHUE DBIEKTPOIPOBOIHOCTU
pacTBOPOB BEILECTB, IPOLECCA JUCCOLMALMM KHUCIOT, LIEIOYEHd U  COJIeH
(BO3MOXXKHO ~ HCHOJB30BAHME BUJEO MATEpPUAIOB), IPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICIICHHE Ta3a, O0Opa30BaHHWE BOABI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEeaKUUi
(ropeHue, peaklnHu pas3yIoKEHUs, COCTUHEHUs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUi Ha HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIBbHBIX 3a]1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmiasi xapakTepucTHKa rajoreHoB. (OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3MYecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOMCTBA Ha MpUMeEpe XJopa
(B3aMMOJEUCTBAE C METaJIaM{, HEMETAUIAMH, IIEJI0YaMH). XJIOPOBOJOPO.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHHUE, MpuMeHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelnue XJIOpHIbl U HX
HaXOXKJEHUE B IPUPOJIE.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (PU3MUYECKue CBONCTBA



MPOCTBIX BELIECTB — KHCIOPOAa U CEPbl. AJIIOTPONHBIE MOAU(PHUKAIIMN KUCTIOPOIa
U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NUECKUE U
XUMHYECKHe cBOMcTBa. OKCHUIIBI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuclioTa, (QuU3MYECKHMe M XUMHUYECKHE CBOWcTBa (00mMe Kak
MpEACTaBUTENS Kjacca KHCIOT W chenuduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOCO0a MOMY4YEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cynbdar-uon. HaxoxeHnue cepbl U €€ COCNMHEHHM B MpuUpoje. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTENECHH OKUCIEHHA. A30T, paclpocTpaHEHHE B MPUPO/IE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoNyuyeHrue u npuMmenenue. Coiu aMMOHUS,
X pU3NYECKUEe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KadecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOoMydeHHe, (QU3MUECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPEJNCTaBUTENSl Kiacca KHUCIOT W cHerudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaJIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HEHUE OKPYKarollel cpeibl COEAMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (pU3MUECKUE MU XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciaora, Pu3ndecKue U XUMUIECKHIE CBOMCTRA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPAIbHBIX y10OpEHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHUsS.  YIJIEpoA,  aJUIOTPOIHBIE
Monu(duUKaKMKu, pacupoCcTpaHeHWe B TpUPOAE, (U3MUEecCKHe W XUMHUYECKHUE
cBoiicTBa. Ancop6ius. KpyrosopoT yriepoaa B npupoje. OKCuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJlyYeHUE W TMPUMEHEHHE. DKOJOTMUYECKHe MPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0aqbHOrO TOTEIJICHUS KiUMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX PU3NUecKue U XUMHYECKHUE CBOMCTBA,
MoJIydeHrue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHayabHBIE IOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHJICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KACTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOAYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTe 0 OMOTOTUYECKU BaXKHBIX BEIECTBAX: KHUPax, OeIKax, yrieBojgax — U uX
polu B OKM3HM 4YeloBeKka. MarepuanbHOE€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHWYECKUX COCTMHECHUMU.



Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemHust (IV) u kpemaueBoi kuciore. CHIMKATBI, UX UCIIOJIb30BAHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHeline cTpouTenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIEeMEeHT, O0eToH, keye300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOICHHUE MPU3HAKOB
UX TIPOTEKAHMsI, ONBITHL, OTpa)Kallue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
raJlor€HOB M WX COEIMHEHHHA (BO3MOKHO MCIOJB30BAHUE BUIAECOMATEPUAIIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  MCHOJIb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX CcOeOTUHEHUH (BO3ZMOKHO HCHOJIb30BAaHUE
BUJICOMATEPHUATIOB), o0pa3laMu a30THBIX U (POCPOPHBIX yI0OpEeHU, MOJIyuyeHue,
coOupaHue, pacrno3HaBaHWE M M3YYECHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEAKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX IIPOTEKaHHUs, B3aMMOIECUCTBAE KOHIIEHTPUPOBAHHOM a30THON KUCIIOTHI C ME/IbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4eHUE Mozenen
KPUCTAJUTMUYECKUX pEeHIETOK anMasa, Tpaduta, (QyiaepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJyuyeHHe, cOOUpaHue, paclio3HABAaHUE U U3YyYEHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYECHHE MPU3HAKOB UX INPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CUJIMKATHOM IPOMBINIUIEHHOCTH, PEIICHHE JKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauIbl U UX COCTUHEHUSD.

MetaJuibl 4 X COeIMHEHUS

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepumommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHus: aToMoB. CTpOoeHHE MeETaUIOB. MeTtandeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HapsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTauioB. OO0mue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METaIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Koppo3uu. CrutaBbl (CTajlb, YYTYH, AIOPATIOMUHUH,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ienounble MeTambl: nonokeHne B [leproanyueckoil cUCTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoO€HHE MX aTOMOB, HAXOXJIEHUE B IPUPOJE.



duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U
TUJIPOKCUABl HaTpus MW Kanud. lIpuMeHeHne 1EenouYHbIX METAUIOB M UX
COEIMHECHUM.

[IlenoyHo3eMenbHbIE METa/UIbl MarHud W KaJblUM: TIOJOXKEHUE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
VX aTOMOB, HaX0XAEHUE B Ipupoae. PU3ndecKne U XUMAYECKUE CBOMCTBA MarHus
U Kanbliusa. Baxueilue coequHEeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKEcTrocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOICTBa amoMUHUA. AM(POTEpHBIE CBOMCTBA OKCHUIA U THAPOKCUAA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUUECKUX 3JeMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHUYECKHE CBOMCTRA xkene3a. OKCUIbI, TUIPOKCU bl U conu xenesa (I1) u xxenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB W CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCJIEJIOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCa TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCITOJIb30BAaHME  BHJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KJIbIHS, aJIIOMUHHS, [IMHKA, JKEJe3a
(IT) u xeneza (III), mequ (II), HabnroAEHNE U OMMCAHUE MPOLECCOB OKPALIUBAHUS
MJJaMEHH MWOHAaMU HaTpus, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTIOMHHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIIBHBIX 3aJ1a4d M0 Teme «Baxknermme
METaJIJIbI U KX COCTUHEHHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHYECKUX peakiuii B ObITy. IlepBas momoinp mnpu
XAMUYECKUX 0KOTax U OTPABJICHUAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromeh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIEHTpaIus BemiecTs, nainee — [1/1K). Ponb xumMun B penieHun SK0JIOrHYECKUX
po0aem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mexcnpeomemmoie ceazu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIMXCS CUCTEMHBIMH JIJISl OTACNIBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CrulaBbl, (PU3MYECKHE BEIMYMHBI, €AWHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbIE TOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS MPOTPaMMBl OCHOBHOTO OOIIEro
oOpa3oBaHUs JOCTHUralOTCs B XO0Ji¢ OOYyYEeHHMs] XMMUU B €IMHCTBE Y4eOHOU H
BOCIIUTATEIILHON JIEATEILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUHACKIMHU
COIMOKYJIBTYPHBIMA ¥ JyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMHU, TNPHUHITHIMH B
o0IIecTBE TMpaBWJIaMH M HOPMaMHU TOBEACHUS W CIIOCOOCTBYIOT Hpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLUATHM3AINN 00YJIArOIIUXCA.

JIMyHOCTHBIE ~ pe3yJabTaThl  OTPAXKalOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJICTBOBATBCS CHUCTEMOH TIO3MTHUBHBIX IIEHHOCTHBIX OPHCHTAIlMA WU
pacIIpeHne OmbITa JesITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
¥ HAy4YHOMY HACJCIWIO, TIOHUMAaHHS 3HAYCHUS XHMHUYCCKOW HAYKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMAIMEH 0
NEePENOBbIX JOCTHIKCHUSAX U OTKPBITHAX MHUPOBOW M OTEYECTBEHHOW XHWMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHUCTBE MUpa U OOIIIECTBA;

2) rPaKAaHCKOr0 BOCITUTAHMSI:



MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTA B OOIIECCTBEHHO
MOJIE3HOHM,  y4eOHO-MCCNEOBAaTEIbCKOM, TBOPUECKOM W  JAPYrUX  BUAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUU YYEOHBbIX, IO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aWMOIIOMOIIM B TIPOIIECCE OTOM YyYEeOHOH eATeNTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MMOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW PEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKH U COCTaBIISIOIIUE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOJHOM CPEJION, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJbHBIC MOTHUBBI, HAIPABJICHHBIC HA TOJyYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJUMBIE i OOBSACHEHHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHU,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOU
JUTEPATypOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIOOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPABICHHOCTH M YPOBHS OOYy4YEHUS B
JlabHEHIIeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHE MOCIEACTBUN U
HETPUATHE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aJIKOTOJIs, HAPKOTUKOB, KYpEHHS ),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui O€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBOKEHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIM BBHIOOP
WHMBUTyaJIbHON TPAGKTOPUU MPOJOHKCHHUS 00pa30oBaHUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEHH,
yCHENTHON MpodheCcCUOHATBLHOM ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQeCcCHOHAIBLHOM Cpejie;

6) 3K0JI0rM4ecKOro BOCIIUTAHUSI:



HKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CYLIECTBOBaHHUs, TOHUMAHUE [IEHHOCTH 310POBOrO U
Oe3omacHOro o0pasza JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYecKOMYy M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
npaBui 0€30MaCHOTO MOBEEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYalUsX,
YTPOXKAOIINX 310POBbIO U )KU3HU JTIOEH;

CIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU HU3yUYEHUU XUMUH, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIEH MPUPOTHON CPEIOH, /I TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUs TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M IMyTed MX pelIeHUs MOCPEICTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHKATUBHOW U COLMAIBHOMN ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pPE3YJNbTATOB BBIICISAIOT 3HAYMMBIEC IS
dbopMUpOBaHUSI MHUPOBO33PEHUS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (DAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCITIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHbBIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUHN M3 3TUX MPEAMETOB (HOPMUPOBATH IMPEACTABICHUE O LIEIOCTHOU
HAyYHOW KapTHHE MUpPa, U YHUBEPCAJIbHbIE yUeOHbIE IEUCTBUS (TI03HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PEryJIATHBHBIE), KOTOpbIE 0OECIEeUnBalOT (POPMUPOBAHUE
TOTOBHOCTU K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYILIECTBIECHUIO YYEOHOU
NEATEIbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIC 1eiiCTBUSA

ba3oBble 1ornyeckue qeicTBus:

YMEHUSL HCMOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUSI MPU OCBOEHUU
3HAHMI: PACKPbIBaTh CMBICI XUMHYECKHX MOHATUNA (BBIAEHATh UX XapaKTEpHbIE
IIPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
HNOHSTUS JJI1 OOBSICHEHUS OTJENbHBIX ()AaKTOB U SIBJICHUI, BBIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMM XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIIEIACTBEHHbBIE CBA3UM MEXAY OOBEKTAMU H3YyUEHUS,
CTPOUTH JIOTUYECKHE pacCykACHUS (MHAYKTUBHBIE, N€yKTUBHbIC, [0 AHAJIOTHUH),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

YMEHUE MPUMEHATh B INIPOLIECCE INO3HAHUA NOHATHS (IIPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeo0pa3oBbIBaTh MIMPOKO NPUMEHSIEMbIE B XUMUHU MOJEJIbHbIEC TTPEICTABICHUS —
XUMHYECKUH 3HAaK (CHMBOJ DJJIEMEHTa), XUMHUYeckas ¢opMmyjia U YypaBHEHHE
XUMHUYECKON peaklMy — MpU PelleHnH Y4eOHO-TI03HABaTeNbHBIX 33]a4, ¢ YUYETOM
TUX MOJEJBHBIX MNPEJICTABICHUN BBISBIISTH U XapaKT€PU30BaTh CYLIECTBEHHBIE
MPU3HAKU U3YyYae€MbIX O0BEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIH,
BBISIBJIATH  OOLIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
IPOTUBOPEYHS B U3YHAEMBIX IIPOLIECCAX U SIBICHUSX.



ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

YMEHHUE HCIIOIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHMs, a TaKXKE B KA4eCTBE OCHOBBI JJs1 (OPMUPOBAHUS THUIOTE3BI IO
MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CY>KJECHUM;

NpUOOpPETEeHUE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AIMU W TPOBEJICHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMroJaTh 3a XOAOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 pe3ysbTaT, GOopMyIUpoBaTh 000OIIEHUS U
BBIBOJIBI IO Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIIEOBAHUS, COCTABISATh OTUET
O MpoJieNTaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HHPOPMALHIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYyIO U3 PA3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIMTEpaTypa XHMHYECKOTO COJICPXKAHHUsS, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KpPUTUYECKHM OLEHUBATh NPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

yMEHUE NPUMEHATh Pa3jiu4yHble METOJAbl U 3aMpOChl MPU MOHUCKE U OTOOpE
MH(OpPMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIWMBIX MJI1 BBIIOJHEHUS
y4€OHBIX U MO3HABATENbHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTi MCHOJb30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpO aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBIOMpPATh ONTUMANBHYIO (POpMY MpeAcTaBIeHHUS HHPOPMALUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpamMmamy,
apyrumu opmMamu rpaduku 1 UX KOMOMHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHANM3UPOBAaTh B Ipolecce YydyeOHOH u
MCCJIEI0BATENbCKOW JeATEIbHOCTH MH(MOPMALMIO O BIMSHUU MPOMBILIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Jauajora W (WiM) JIUCKYCCHUHU) TIO
CyliecTBy  oOcykmaemMol  TeMbl, (OPMYIHPOBATH CBOU  MNPEJIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1auH;

YMEHUS  NPEICTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  ITO3HABATEJIBHOM
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pEe3yAbTAaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1aOOpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO MTPOEKTA);

YMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JICUCTBHUM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBHITIOJITHEHHOW PabOThI U IPYTHE).



PeryasiTuBHbIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNISITh LEIU JEATEIbHOCTH, MIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh M TPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pGeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEWCTBUMA TIIPY  BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJYYEHHS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEaKIMIX,
OLICHUBATh COOTBETCTBUE IMOJYYECHHOTO PE3yJbTaTa 3asBICHHON LA, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PE3YNBTATOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
CoNlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOObI
JNEUCTBUN, crnenupuyecKkue Il MpeAMETHOW obmactu «XUMHS», BUJbI
JNEATCIBHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoHiy 00yuenus B 8 kjacce npeIMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e PACKpbIBaThb CMBICII OCHOBHBIX XMMHUYECKUX MOHSITHUH: aTOM, MOJIEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BENIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTa, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHUS, XUMHYECKasl peaKkuus, KiacCUuPUKAIUs peakiuil: peakiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIUu 3aMElICHUs, pPeaKiuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU Ah(EKT peakiinmu,
AIpO aTOMa, JJICKTPOHHBIM CJIOW aroma, aTOMHasi OpOWTalb, PagUyC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
HWOHHAs CBs3b, MOH, KATMOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIleCTBa
(IpolLieHTHAasi KOHIICHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIMOJb30BaTh XMMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJeHUS (opMyI
BEUIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e OMpENENsaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKHCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUU 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAass M HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;



packpeiBath cmbicn [lepuogmueckoro 3akona JI. WM. Menngeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOANYECCKON 3aBHCHMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT HMX TOJIOXKeHUs B llepmommdeckoit cucrteme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YU€HHUs, 3aK0OHa ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmmunyio Gopmy [leproamaeckoit
CUCTEMBbl XHMHYECKHX OJJIEMEHTOB: pa3dyaTh TOHATHS «TJIaBHas
noarpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpynma)», Manbsie u
OOJbIIME TEPHUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOPbIE MMEIOTCS B
tabmuie «llepuoanueckass cucremMa XxuMuyeckux osaementoB . .
MenaeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrCIIO dJIEKTPOHOB
U pacrpeieieHue X MO0 SJEKTPOHHBIM CII0SIM);

KJIacCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy W COCTaBy YYacCTBYIONIUX B PEAKITUU
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi ONMMCAHNE MPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3IIUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUSI, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 00OOIIEHHEe, CHCTeMaTH3aIuio, Kilaccudukaluto,
BBISIBJICHUE TPUYHUHHO--CIICCTBEHHBIX CBS3CH — I M3y4YEHUs CBOMCTB
BCIIECTB M XWMHYECKHX pEaKIMi, eCTCCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

ClIeoBaTh  NpaBWIaM  TOJB30BAHUS  XUMHUYECKOM  MOCyAOW |
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakKXKe IMpaBWJIaM OOpaIllCHUS C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSAMU I10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYEHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BEMIECTB (BOJOpOJAa M KHUCIOPOAA), MPHUTOTOBICHHUIO
PACTBOPOB C OMNPEACIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYECH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).



K xonIy 00yueHus B 9 Kjacce peMeTHbIC Pe3yIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUN:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSITHUU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PEaKIis, XUMUIECKast CBS3b, TEIUIOBOU d3(PdeKT
peakiuu, MOJIb, MOJISIpHBIA  00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] TUCCOLUMALMS, PEAKUUd HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U
HEOOpaTUMBbIE pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaKUHUH, TMPEAeTbHO AOIMyCTUMAs
xoHueHTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUII COCTaBJICHUS (HOPMYJT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIUM;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTIpEeNIEIEHHOMY KJIACCY COEIWHEHUU 1o ¢opMmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsg, MeETaUIMUecKasi) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMmylie, XapakTep cpebl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKChIBAaTh U XapaKTePHU30BAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynma)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKOM TabiuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsia sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B
npejenax MaJiblX MEPUOJOB U IIaBHBIX MOATPYHI C YUYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu



BEIIECTB, TIO0 TEIIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME W CHEIUPUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHHUS AJICKTPOJUTHYCCKON  TUCCOIMAIIUU  KHCIIOT,
HIeJI0YEH U COJIEH, MOJTHBIE U COKPAIlIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OajaHca 3TUX PEaAKIIUiA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »3JIEeMEHTa 10 (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TmpaBuiia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBHUM C WHCTPYKIHUSMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTIIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAMONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JIEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OOOOIlEHHE, CHUCTEMATU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN).

TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne | HaumenoBanue |KosmuecTBo yacoB DJIeKTPOHHbIE
n/ | pa3ieioB W TeM Bcer | KoHTpoJibHBI | IpakTnyeckn | (undposbie)




N | NporpaMmsbl 0 e padoThI e padoThI o0pa3oBaTe/bHbIC
pecypchl
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuUMUs — BaXKHas
00J1acTh
€CTECTBO3HAHUS U bubmmorexa TTOK
1.1 N 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKON 7c
JIeSITEIIbHOCTH
YyeJoBeKa
Bemecra u bubnunoreka LIOK
1.2 | xumMuyeckue 15 1 https://m.edso00.ru/7f4183
peaxkmuu 7c
Hroro o pazneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bosnyx.
bubmnoreka IIOK

Kucnopon.

2.1 6 https://m.edsoo.ru/7f4183
[Tousitue 00 7c
OKcHAax o
Bonopona.Ilonsitue bubnmnoreka [HOK

2.2 | 0 KHCIOTax U 8 1 https://m.edso00.ru/7f4183
COJISIX ic
Bopa. PacTBopsl. bubmnoreka IIOK

2.3 | Ilousrue 06 5 1 1 https://m.edso00.ru/7f4183
OCHOBAHHUAX 7c
OCHOBHBIE KJIACCHI bu6nuorexa [IOK

2.4 | HeopraHUYECKHX 11 1 1 https://m.eds00.ru/7f4183
COCJIMHEHU 7c

Hroro no paszneny 30

Paznen 3. Ilepuoanyecknii 3akon u Ilepuoguyeckasi cucrema XHMHYECKHX 31eMeHTOB /1.
N. MenaeneeBa. CTpoenue aToMoB. XuMH4ecKasi CBsA3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJbHbIC PEAKIIUH

ITepuoanueckuit
3aKOH U
Ilepuoauueckas
cHCTeMa bu6anoreka LIOK
3.1 7 https://m.edso00.ru/7f4183
XHUMUYECKHX 7¢
anemenToB 1. U. o
Menneneena.
Ctpoenue aToma
XuMu4deckas
but6mmoreka [IOK
CBSI3b.
3.2 8 1 https://m.edso00.ru/7f4183
OKHCIUTEIBHO-

BOCCTAHOBUTCIbH

ic
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bI€ pEaKINKU
bubnunoreka LIOK
Wroro no pazueny 15 https://m.edsoo.ru/7f4183
7c
but6mmoreka [IOK
PesepBHOe Bpems 3 https://m.edso00.ru/7f4183
7c
OBIIEE
KOJIMYECTBO 68 4 5
YACOB I10
I[TPOI'PAMME
9 KJIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHme
(uudpossbie)
n/ | pa3ieioB M TeM Bcer | Kontpoabhsl | IIpakTuuecku
o0pa3oBaTejibHbIE
n NPorpamMmbl 0 e padoThI e padoThbl
pecypcsbl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIIuu
[ToBTOpEenue u
yriayoneHue bubnuoreka [IOK
1.1 | 3HaHWI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pas3zenoB Kypca 8 36
KJiacca
OcHOBHBIC
3aKOHOMEPHOCTHU bubmorexa [JOK
1.2 4 https://m.edso0o.ru/7f41a6
XUMHYECKUX 36
peakiuit
DNEKTPOIUTHYECK
as IUCCOIMAIIHS. bu6mmoreka [IOK
1.3 | Xumuueckue 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Hroro no pazgeny 17
Pa3znen 2. HemeTasIbl M HX cOeIMHEHHS
O6mas
XapaKTEePUCTUKA bubnnorexka [HOK
2.1 | XUMHYECKHX 4 1 https://m.edsoo.ru/7f41a6
ynemMeHToB VIIA- 36
rpynisl. ['anoressr
O6mas
XapaKTepHCTHKa bubnnorexa [JOK
2.2 6 https://m.edsoo.ru/7f41a6
XUMHYECKUX 36
aneMeHToB VIA- _
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rpynnsl. Cepa u e€
COCIMHCHHS
O6mas
XapaKTEPUCTHKA
XUMHYECKUX bubmuoreka [JOK
2.3 | anmemeHTOB VA- 7 1 https://m.edsoo.ru/7f41a6
rpymmsl. A30T, 36
dochop n ux
COCJIMHCHMS
OO6mas
XapaKTEPUCTHKA
XUMHYECKUX bubmuorexa [JOK
2.4 | anemenToB [VA- 8 1 2 https://m.edsoo.ru/7f41a6
rpYIIbL. YTIIepoa 36
U KPEMHMU U UX
COCIMHCHHMS
Hroro o pasneny 25
Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S
. bu6mmoreka [JOK
3.1 Obupe croHCTEA 4 https://m.edsogru/7f41a6
METaJIJIOB 36
Baxneiimme bu6mmoreka [IOK
3.2 | Merauisl ¥ UX 16 1 2 https://m.edsoo.ru/7f41a6
COCOUHEHHUS 36
Hroro no paszneny 20
Pa3nes 4. Xumus n oKkpy:kawmasi cpeaa
BemecTtBa n bu6mmoreka [JOK
4.1 | martepuaisl B 3 https://m.edsoo.ru/7f41a6
JKM3HHU YEJIOBEKA 36
Htoro no pazneny 3
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68 4 7
YACOBIIO
ITPOIT'PAMME

IHOYPOUYHOE IINTAHUPOBAHHUE
8 KIIACC

| N9| Tema ypoka

|K0.]11/l‘leCTBO JacoB

| JlaTa

| DJIeKTPOHHbIE
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Bee Konrtpoas | IIpakTuyec| u3ydyeHn | nudpposbie
n/ ‘o HbIE KHe us o0pa3oBaTe/bHbIC
n padoThI padoThI pecypchl
[Ipenmer xumumu.
Pollb XHMUIL B but6mmoreka [IOK
1 KUSHI eTOBCKA 1 01.09.2 | https://m.edsoo.ru/ff0
' 023 d210c
Tena u BelecTa
[TonsiTne 0 MmeTogax bubmorexa LHIOK
2 1 06.09.2 | https://m.edsoo.ru/ff0
IMO3HAHUS B XUMHUH 023 d227e
[IpakTnueckas
pabora Ne 1
«[IpaBuna paboTsI B
1a6opaTopun 1 bubmuorexa [JOK
3 HpHEME 1 8.09.20 | https://m.edsoo.ru/ff0
23 d23dc
oOparieHus ¢
J1a00paTOPHBIM
000pyIOBaHUEM
YucTeie BemecTa 1 bu6nmoreka [IOK
4 cmecu. CriocoObl 1 13.09.2 | https://m.edsoo.ru/ff0
pasjiencHus cMecei 023 d26ca
[IpakTrueckas
pabota Ne 2
«Pasrernenue bubmnoreka IIOK
5 execeit (1a 1 15.09.2 | https://m.edsoo.ru/ff0
023 d28c8
pUMepe OYUCTKU
MTOBapEeHHOM COJIH)»
dusnveckue u
XAMUYECKHE bu6anoreka LIOK
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023 d2a6c
TpocTeie but6mmorekxa [IOK
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9 (CHMBOJIBI) 1 29.09.2 | https://m.edsoo.ru/ff0
XUMHYECKHAX 023 d2be8
2JIEMEHTOB
10 | OrtHocuTenbHAS 1 bubnunorexa LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

aToMHas Macca. 04.10.2 | https://m.edsoo.ru/ff0
OtHOCHTENIbHAS 023 d323c
MOJICKYJISIpHAsT
Macca
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COCTaBa BEIICCTB.
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(bopmyra. but6mmoreka [IOK
11 BaleHTHOCTE 06.10.2 | https://m.edsoo.ru/ff0
023 d2eae
aTOMOB
XUMHYECKUX
3JIEMEHTOB
MaccoBas gois
N IMITIECKOLO bubnunoreka LIOK
12 S IeMEHTA B 11.10.2 | https://m.edsoo.ru/ff0
023 d350c
COCIMHCHUH
AToMHO- bu6nmoreka [IOK
13 | monekynspHOE 13.10.2 | https://m.edsoo.ru/ff0
yUYEeHHUE 023 d2d50
Komunuecto bubmnoreka IIOK
14 | BemectBa. MoJib. 18.10.2 | https://m.edsoo.ru/ff0
MoasipHast macca 023 d5230
[Ipu3naku n
YCJIOBHS bubnuorexa [IOK
15 | nporekanus 20.10.2 | https://m.edsoo.ru/ff0
XUMHYECKUX 023 d3al6
peakuui
3aKOH COXpaHEHUS
MacChl BEIICCTB. bubnnorexa LHOK
16 ——— 25.10.2 | https://m.edsoo.ru/ffo
023 d3b88
YpaBHCHHUS
Brruncienus
KOJIMYECTBA, MACCHI
BEIIECTBA 110 bu6anoreka LIOK
17 27.10.2 | https://m.edsoo.ru/ff0
YpaBHCHUSIM 023 d5708
XAMHYECKUX
peakuuii
Knaccudukanus
XUMHYECKUX
peakuui bu6muoreka [JOK
18 | (coenunenws, 08.11.2 | https://m.edsoo.ru/ff0
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— yuEHBIH- 10.11.2 | https://m.edsoo.ru/ffO

DHIUKJIOIEINUCT. 023 d40c4

O06o0meHue u

CUCTEMaTH3aIUs

3HaHUUI

Bo3nyx — cMech

razoB. CocraB

Bo3tyxa. Kuciopos but6mmoreka [IOK
20 15.11.2 | https://m.edsoo.ru/ff0

— DJIEMEHT U 023 44290

MIPOCTOE BEILIECTBO.

O3oH

KonTposbnas

pabora Nel o Teme bubnmoreka [JOK
21 | «BemecTtBa u 17.11.2 | https://m.edsoo.ru/ff0

XUMHYECKHE 023 d448e

peaKIum

dusnveckue u

XUMHYECKHE

CBOMCTBa

Kucopoza bubmuoreka [IOK
22 22.11.2 | https://m.edsoo.ru/ff0

(peakiuu 023 44614

OKHCJICHUS,

ropenue). [lonsarue

00 okcHax

CniocoOb1

MOJTy4eHUs

KHCJIOpOJIa B bubmuoreka [JOK
23 | nmabopaTopuu u 24.11.2 | https://m.edsoo.ru/ff0

MIPOMBIIIIIEHHOCTH. 023 d497a

[IpumeHeHue

KHCJIOpO/Ia

TennoBoii a3 ekt

XHUMHYECKOU

peaKuuu, MOHITHE O bubanoreka LIOK
24 | TepMOXMMHUYECKOM 29.11.2 | https://m.edsoo.ru/ff0

YpaBHEHUH, K30~ U 023 d4790

SHIOTEPMHUYECKUX

peaKnusx

Tormnuso (HedTs,

yroJib U METaH).

3arps3HeHne bub6muoreka [IOK
25 01.12.2 | https://m.edsoo.ru/ff0

BO3/IyXa, CIIOCOOBI 023 ddcda

ero

MIPEIOTBPALICHUS
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teme «[lonydenue u 023 ddae2

cobupanue

KHUCJIOPO/Ia,

H3y4YeHUE eTro

CBOMCTB»

Bonopon —

3JIEMEHT U IPOCTOE bubnuorexa [JOK
27 | BemecTBo. 08.12.2 | https://m.edsoo.ru/ff0

Haxoxneuue B 023 d4ddo

IpUpOJIC

dusndeckue u

XUMHUYECKHUE bubnunorexa LIOK
28 | cBoiicTBa BOJOPO/IA. 13.12.2 | https://m.edsoo.ru/ff0

[Mpumenenue 023 d4ddo

BOJIOpOa

Morstrie o bubnuorexa [IOK
29 15.12.2 | https://m.edsoo.ru/ff0

KHCJIOTaX M COJISX 023 d50d2

CnocoObl

i~ bubmnoreka IIOK
30 20.12.2 | https://m.edsoo.ru/ff0

BOJIOpOa B 023 d4ddo

nabopaTtopuu

[IpaxTrueckas

pabota Ne 4 o

teme «[lonyyenue u bubnuoteka [JOK
31 | cobupanue 22.12.2 | https://m.edsoo.ru/ff0

BOJOPO/IA, 023 d4f42

W3YYCHHE €r0

CBOMCTB»

MounsipHblii 00BEM bu6muoreka [JOK
32 | ra3oB. 3aKkoH 27.12.2 | https://m.edsoo.ru/ff0

Asorayipo 023 d542e

Brruncienus

00BEMa,

KOJIMYECTBA

BEIlIECTBA rasa o bubmorexa [IOK
33 29.12.2 | https://m.edsoo.ru/ff0

€r0 U3BECTHOMY 024 d55a0

KOJIMYECTBY

BEILIECTBA WJIN

00BEMY

Brrancnenus

00BEMOB Ta30B 1O bubmorexa LIOK
34 10.01.2 | https://m.edsoo.ru/ffo

YPaBHEHHUIO 024 d5708
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3aKOHA 00BEMHBIX
OTHOIIIEHNH ra30B

dusnueckue u but6mmoreka [IOK
35 | Xxummuyeckue 12.01.2 | https://m.edsoo.ru/ffO

CBOMCTBA BOJbI 024 d587a

CocTaB OCHOBaHHUM. bubnunorexa LIOK
36 | Ilonstue 00 17.01.2 | https://m.edsoo.ru/ff0

WHJIUKaTOpax 024 d59e2

Boaa kak

PacTBOPUTEIb.

Hacepimenasie u

HEHACBIIICHHBIC bubmorexa [JOK
37 19.01.2 | https://m.edsoo.ru/ff0

PacTBOPBI. 024 d5b40

MaccoBas 1054

BEILICCTBA B

pacTBope

[IpakTrueckas

pabota Ne 5 o

TeEME

«IIpurorosiienue bubmuorexa [IOK
38 | pacTtBOpOB C 24.01.2 | https://m.edsoo.ru/ff0

onpenenéHHON 024 d5eba

MaccOBOM jonei

PacTBOPEHHOTO

BEILIECTBAY

KonTponbHas

bu6anoreka IIOK

39 padora Ne2 mo Teme 26.01.2 | https://m.edsoo.ru/ff0

«Kucnopon. 024 46342

Bonopoa. Boga»

OKCHUIBI: COCTaB, bu6nuorexa [IOK
40 | wraccuukanms, 31.01.2 | https://m.edsoo.ru/ff0

HOMEHKJIaTypa 024 d664e

ITonyyenue u

XUMUYECKHE

CBOICTBa bu6nuorexa [IOK
41 | KHCIIOTHBIX, 02.02.2 | https://m.edsoo.ru/ff0

OCHOBHBIX U 024 d664e

amM(pOTEepHBIX

OKCHJIOB

OcHOBaHUS: COCTaB, but6mmorekxa [IOK
42 | xnaccudukanus, 07.02.2 | https://m.edsoo.ru/ff0

HOMEHKJIaTypa 024 d67ca

[Tonyuenue u bubmuoteka [IOK
43 | XUMHYECKHE 09.02.2 | https://m.edsoo.ru/ff0
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OCHOBaHUH
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but6mmoreka [IOK

44 | xmaccudukamnms, 14.02.2 | https://m.edsoo.ru/ff0
HOMEHKJIaTypa 024 dfee2
[Tonyuenue u bubnmoreka [JOK
45 | XuMHYecKue 16.02.2 | https://m.edsoo.ru/ff0
CBOMCTBA KUCIOT 024 dfee2
Conu (cpeanue):
HOMEHKJIATYpa,
CLOCOGAL bubnuorexa [{OK
46 — 21.02.2 | https://m.edso0o.ru/00
’ 024 ad9474
XHMHYECKHE
CBOMCTBa
[IpakTrueckas
pabota Ne 6.
Pemienue
AKCIICPUMEHTAJIbHBI bubmmorexa [IOK
47 X 384 110 TeMe 28.02.2 | https://m.edsoo.ru/00
024 ad9b7c
«OCHOBHBIE KJIaCChI
HEOPTraHUYECKHUX
COCJTUHEHMIN»
I'eneTnueckast CBsI3b
MEKILY Kaccam bubnmnoreka HOK
48 HEOPIAHHYECKIX 01.03.2 | https://m.eds00.ru/00
. 024 ad9a50
COCIMHCHHI
O6o06meHue u bu6mmoreka [JOK
49 | cucreMarHm3anus 06.03.2 | https://m.edso00.ru/00
3HAaHUH 024 ad9cb2
KoHntponbHas
pabota Ne3 o teme bu6muoreka [JOK
50 | "OcHOBHEBIE KIIACCHI 13.03.2 | https://m.edso0.ru/00
HEOPraHUYeCKUX 024 ad9ela
coeqrHeHnn"
IIepBble monBITKN
KJIacCU(PUKALINH
XAMUYECKHUX bu6nuorexa [IOK
51 | aJIeMEHTOB. 15.03.2 | https://m.edsoo.ru/00
[TonsaTtue o rpynmnax 024 adoffa
CXOJTHBIX
3JIEMEHTOB
[Tepuonnueckuii
3aKOH U bubnunorexa LIOK
52 | Tlepmommueckas 27.03.2 | https://m.edsoo.ru/00
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

anemeHToB /I. 1.
Menneneena

[Tepuonpl, rpyniisl,

but6mmoreka [IOK

53 29.03.2 | https://m.edso0.ru/00

MTOATPYIIITHI 024 ada52c

CrpoeHue aToOMOB. bubnmoreka [JOK
54 | CocraB aTOMHBIX 03.04.2 | https://m.edso0o.ru/00

saep. M3oTonsl 024 ada342

Crpoenue

AIIEKTPOHHBIX

000JI0YEK aTOMOB bubnunoreka LIOK
55 | ameMeHTOB 05.04.2 | https://m.edso00.ru/00

[Meproanyeckoii 024 ada6bc

cuctemsl J1. W.

MeneneeBa

XapakTepucrrka

XAMHYECKOTO

3JIEMEHTA 110 €ro bubmnoreka IIOK
56 | monoxeHuo B 10.04.2 | https://m.edsoo.ru/00

[epuoauueckoii 024 ada824

cucteme /1. W.

MemneneeBa

3HaueHUE

IIepnonnueckoro

3aKOHA JIJIs

bu6anoreka IIOK

gy | PaspHTIUTHAYEIH 12.04.2 | https://m.edsoo.ru/00

npaktuku. 1. H. 024 ada96e

MenneneeB —

Y4EHBIN, IEJAror U

Ipa)<TaHuH

fg:::fgi;iﬁiamﬂ bu6anoreka IIOK
58 17.04.2 | https://m.edsoo.ru/00

XUMHYECKUX 024 adaab8

2JIEMEHTOB

Vommas bubmmorexa [JOK
59 19.04.2 | https://m.edsoo.ru/00

XUMHUYECKast CBSI3b 024 adac34

KoBanenTtHas but6mmoreka [IOK
60 | momspHas 24.04.2 | https://m.edsoo.ru/00

XHUMHYECKas! CBA3b 024 adaab8

KoBanenTHas bubnunorexa LIOK
61 | HemomspHas 26.04.2 | https://m.edsoo.ru/00

XUMHYECKasH CBSA3b 024 adaab9

bubanoreka IJOK
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024 adae28
OKHCIUTEIbHO- Bu6morexa LIOK
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¢ PeakIun 024 adb076
OKHCITHTEINH 1 bubnunoreka LIOK
64 BOCCTAHOBHTCI 1 15.05.2 | https://m.edso0.ru/00
024 adb076
g?:g;izﬁeygw' but6mmoreka [IOK
65 S — 1 17.05.2 | https://m.edsoo.ru/00
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3HAHUU
KonTposbnas
pabota Ne4 o Teme bubmmorexa HOK
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XuMHYeCKas CBS3bY
Pescpil ypos. Bumoresa LIOK
67 S — 1 24.05.2 | https://m.edso0.ru/00
. 024 ad9ch2
3HAHUU
g?:g;i:ﬁeygw' bubnuorexa [IOK
68 CHCTeMATHIAIHS 1 24.05.2 | https://m.edsoo.ru/ff0
y 024 d61c6
3HAHUU
69 0
70 0
OBIIEE
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YACOB I1O 68 4 4
[TPOTPAMME
9 KUIIACC
No KonauyecTBo yacos Jara DJIEKTPOHHBIE
KonTpounb nudposbIe
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paﬁoTbl pecypcbl
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B U3MECHEHUHU
CBONCTB
XUMHYECKUX
3JIEMEHTOB
MEPBBIX TPEX
MIEPUOJIOB

06.09.20
23

https://m.edso0.ru/00a
db6b6

Knaccudukanms
¥ HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIIECTB

11.09.20
23

but6mmoreka [IOK
https://m.edsoo.ru/00a
db7e2

Bunnr
XHUMHYECKOH
CBSI3U U THUIIBI
KPUCTAJUTMYECKU
X PEIETOK

13.09.20
23

bubnunorexa LIOK
https://m.edsoo.ru/00a
dbac6

KoHntposbnas
pabora Nel o
TeMe
«IToBTOpEHUE N
yriayOneHue
3HaHUI
OCHOBHBIX
pa3zesnoB Kypca
8 kmacca»

18.09.20
23

OKHUCIIUTETBHO-
BOCCTAaHOBUTEID
HBIE PeaKIuu

20.09.20
23

bubnuorexa [JOK
https://m.edsoo.ru/00a
dcade

Knaccudukanus
XAMHYECKHAX
peakuuii mo
Pa3IUIHBIM
MpU3HAKAM

25.09.20
23

bu6nuorexa [IOK
https://m.edso0.ru/00a
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Ilonsatue o
CKOpOCTH
XUMHYECKOM
peaKIuu.
ITonsTHe o
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TeTePOreHHBIX
peakuusx

27.09.20
23

bu6nuorexa [IOK
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Ilonstue o
XUMHYECKOM
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@akTopsl,
BIIUSIIONIHE HA
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CKOPOCTb

XUMHYSCKOMU

peakuuu u

MOJIOKEHUE

XAMHYECKOTO

paBHOBECHs

Teopus
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiimonepHoe o011eCTBO
«M3marensctBo «IIpocBemenue»
* Pynsurtuc I'.E Xumus. 9xi.:yueOHUK 171 00111€00pa30BaTEeIbHBIX YUPEKICHUN/

I'.E Pymzutuc, ®©.I"' ®enbaman.- 6-e uza., - M.: [IpocBenienue

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA
* 'apa H.H.Xumus.ypoxku.B 8 kiacce. [locobue s
yuurens.M.»lIpocBemenue»,2014r. Xumus. Jlunaktuyeckuit Matepuat.8-9

kiaccel A.M. Pagenknii

* ["'apa H.H.Xumus.ypoxu.B 9 kiacce. [locodue nms
yuutensa.M.»lIpocsemenue»,2013r.

* ['apa H. H., I'abpycesa H. U. Xumus - 3agaunuk ¢ "momomHukom". 8-9
kiacchl. [locobue nmst yuanuxcs o0reo0pa3oBaTeIbHbIX YUpEKACHUH. - M.

[Tpocsemenne, 2008r.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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O6pa3OBaTeJII>HI>I€ CalTBI 110 XUMUH
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IIPEACTABICHO MHOKECTBO
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YYEHHUKOB 3KCIIEPUMEHTAIbHOU

YacCTbIO IIPpCAMCTA
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