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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha oOcHOBe (enepanpHO pabodeil mporpamMmbl
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
OOydYeHUs, BOCTHTAHHWS ¥ Pa3BUTHA OOYUYAIOIIMXCSA CPEACTBAMHU YUEeOHOTO
npenMera, YCTaHABJIMBAET o0s13aTeNbHOE MpeIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM M TeMaM MpPOTrpaMMbl O XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJiep KaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIMXCs, OMNpEeAesisieT BO3MOXKHOCTH TMpeaMera  Jyis
peanuzainu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHMs, a TaKKe TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBLHON JESTEIHbHOCTH OOYYArOIIErocsi MO OCBOCHHUIO
y4eOHOI'0 COJIepIKAHUSI.

3HaHWE XHUMHH CIIY)KUT OCHOBOM Jyisi (OPMHPOBAHUS MHUPOBO33PECHHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOIO Pa3BUTHS YETOBEYECTBA — CBHIPHEBOM, JHEPreTUYECKOH,
IUIIEBOM 1 SKOJIOTMYECKON O€30IIaCHOCTH, IMPOOJIEM 3IpaBOOXPaHCHHS.

N3yuenne xumun:

CIIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JJii  CaMOpa3BUTUSI U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATbHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arommxcsi, HABBIKOB HMX CaMOCTOSATENbHOW y4yeOHOW JIesTEeIbHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCJIEIOBATEILCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(HECCUOHATHLHOM 1eITebHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
1[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISETCS] OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH 00 Yy4aIOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOIMYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
a/JIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IEro 0Opa30oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX ITOHATUN
OpPraHUYECKON XHMUHU.

CrtpykTypa coaepxaHusi MporpaMMbl N0 XMMUU COpMUpOBaHA Ha OCHOBE
CUCTEMHOro noaxona k €€ msydeHuro. ComepaHue CKIIAIbIBACTCS U3 CUCTEMBI
HNOHATUN O XUMUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI IIOHATHN O XUMUYECKOM
peakuuu. OO0e 53TH CUCTEMBI CTPYKTYPHO OPIraHM30BaHbl 10 IPHHIMILY
NOCJIEOBATEIBHOIO PAa3BUTHUSl 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHS] KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona JI. M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUHU;

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBOpax.

Teopernueckne 3HaHMS PacCMaTPUBAIOTCS HAa OCHOBE OMIIMPUYECKH
HOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JIpYyroMy, BBINONHSSA (QYHKIUM OOBACHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
U3Yy4aeMbIX BELIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYEeT  (OPMHUPOBAHUIO
IIPEACTABICHNS O XUMHUYECKOM COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPA B JIOTHKE
e€ CHCTEeMHOW MpPHUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAay4HOMY 3HAaHUIO H
METOJaM IO3HaHUs B Hayke. M3yueHue XUMUM NPOUCXOAUT C IPHUBJICUYCHHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buosnorus. 5—7 knacce» 1 «Pu3nKa. 7 Kiiace».

[Ipy wu3ydyeHUH XUMHUH MPOUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMHMYECKON HayKH Kak 00JacTH COBPEMEHHOIO0 €CTECTBO3HAHMSI, MPAKTUYECKON
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMbl XHUMHYECKHUX
3HaHUU — BaXHEUIIUX (aKTOB, MOHITHUH, 3aKOHOB M TEOPETHUUECKUX IMOJIOKEHUH,
JOCTYMHBIX O00OOLIEHUI MHUPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKH, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHUYECKUX peakiuii, B (GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4eOHO-HCCIIEI0BATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaYCHHE MPUOOPENH TaKue IENH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IMPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HU;

— HamnpaBJIICHHOCTh OOYy4YeHUS HA  CHCTEeMAaTHYECKOe MpUOOIIeHUE
oOy4Jaromuxcs K CamMOCTOSATEIbHOM MO3HABATEIBHOM ESTENbHOCTH, HAYYHBIM
METOJIaM TO3HaHUsI, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OTbITAa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIHOYEBBIX
HABBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHUBEPCATbHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBACHATH W OLICHUBATh SIBJICHUS
OKPYXKAIOIIETr0 MHpA, WCIOJBb3ysl 3HAHWUS U ONBIT, MOJYYCHHBIC MPU W3YYCHUU
XUMHUH, TPUMEHITh WX TMPH pEIICeHHH MpoOJeM B TOBCEIHEBHOW KHU3HU U
TPYIOBOM 1€ATETbHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TIEHHOCTH XWUMHUYECKUX 3HAHWU HJI BBIPAOOTKH JKOJIOTHUYECKHU
1eNecoo0pa3Horo TMOBEAEHUsT B OBITY WU TPYIAOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUS CBOETO 3/I0POBbsSI U OKPY>KAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBAIIMM K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY Mpo(uisi U HANpPaBIEHHOCTH JajJbHEHIIEro
o0y4eHus.

OO6miee YMCIIO YacoB, OTBEACHHBIX IS W3Y4YEHUS XWMHUU HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B He/IeN0), B 9 kiacce — 68 vacoB (2 yaca B HEJIENIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecrBa. Du3nyeckue CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. IlonsTHe 0 Merojax Mo3HAHUSA B XUMHHU. YHCTHIC BEIIeCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢dopmyna. BajaeHTHOCTP aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTEIbHAs aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomuuecTBo BeniectBa. Moiib. MossipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIAa CTPYKTYPHBIX €IWHHMI] BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCIMHCHM.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHMUYECKOHN MOCYA0H, mpaBujiaMu paboThl B JaOOpaTOpUU U
npuéMamMu oOpallleHus ¢ JJabopaTOPHBIM O00OPYTOBAHHEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
busnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHuEe MPU3HAKOB IMPOTEKAaHUS XUMHYECKUX peakiuil (paslioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOU KHUCIOTHI C XJIOPUAOM Oapusi, paszsioKEHUE TUAPOKCUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJIU, HAOJIOJIEHHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJIEJIEN MOJIEKYII
(IapocTepKHEBBIX).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3ieMeHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUe
cBoiictBa (peakumu TopeHusi). Oxcuapl. [Ipumenenune xucmopoma. CrocoObI



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucnopojaa B npupoje. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemenr m mpocroe BemiectBo. HaxoxaeHue Bomopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacepimienHble 1 HEHACHIIEHHBIE PACTBOPBL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIEeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHM3HU 4denoBeka. KpyroBopoT Boabl B MPUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudukanus neopranmdeckux coeauHeHuid. Oxcuubl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HeconeoOpasyromue. Homenknatypa okcumoB. Dusznueckue M XHUMHYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenkiiarypa ocHoBaHui. DU3NUYECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxanus kucnor. Homenknatypa kucinor. Ouszndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn axktuBHoctm MmertamuioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. HomeHnkiarypa coseil. @U3nyeckne U XMMHUYECKUE CBOWCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepuUMenm:

KAueCTBEHHOE OINpEJIETICHUE COAEpKaHUsI KUCIOPOAa B BO3AyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE W H3Y4YEHUE CBOMCTB KHCIOPOJa, HAOIIOJEHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
OMHMCAaHWE WX CBOWCTB, MOJy4Ye€HHE, COOMpaHUE, PACMO3HABAHHE U U3YYCHHE
CBOWMCTB BOJ0poya (TOpeHHe), B3auMOeHcTBHEe Bojgopona ¢ okcuaom meau (I1)
(BO3MOXHO HCIIOJIb30BAHUE BHUEOMATEpHUaIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM J10JI€d paCTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJBI C METAJLIAMU
(HaTpyieM ©  KaiublKeM) (BO3MOXXHO HCIIOJb30BaHUE BHUIEOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOPAX KUCIOT U IIENOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a/1a4d 1o TeMe «BaxHeWmme Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIAcCU(DUKAIMA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMEIbHBIE METaIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N.  MengeneeBa.  KopoTkonmepuogHas ©  JUIMHHONEpUoAHass  (OpMbI
[lepuognueckon cucrtembl xumuueckux 3naemMeHToB [. M. Menneneesa. [lepuoabt
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepnonnueckoit cucremsl [[. M. MenneneeBa. XapakTepuUCTUKA XHUMHUYECKOIO
3JIEMEHTa 10 ero nonoxenuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAUTMYECKUX CBOMCTB MO IrPpyIaM U Iepruoaam.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
IrpaKIaHVH.

Xumuueckast cBs3b. KoBaneHTHass (MOJspHAss YW HEMOJSApHAsA) CBA3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHusi.  OKHUCIHUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMeHm:

U3y4eHHE OOpa3LOB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJEHCTBUE
TUIPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT U IIEIOYEH, IMPOBEICHUE OIbBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU WU3YYCHUM XUMHUU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 MHCMOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSTUN, TaK U TOHSATUM, SBISIOMINXCS CUCTEMHBIMH JIJII OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO [IUKJIA.

OO01uue ecTecTBEHHO--HAYUHbIC MTOHATHS: HAY4YHBIM (paKT, TUIOTE3a, TEOpUs,
3aKOH, AaHaliu3, CHHTE3, KIacCupUKalusg, NEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBICHUE.

®dusuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PAJIMOAKTUBHOCTh, MOJICKYJIA, DJIEKTPUUYECKUM 3apsifl, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, ra3, (U3MUYECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIaHEThI, 3BE3/1bI, COomHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO M XUMHYeCKas peakuusi

[Tepnoanuecknii 3akoH. [lepuoanueckasl cucTreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPUOJIOB, Kalaus, KaJIbIUs U HX
COCIMHEHUN B COOTBETCTBUU C TIOJIOKEHHUEM »JJieMeHTOB B Ilepumoamueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITMYECKUX
PEHIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM HEOPTaHUYECKHUX
COCIMHEHUM, TEHETUYECKas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccuduxanuys XuMUYeCcKUX peaklui 1Mo pa3audyHbIM MpU3HAKaM (10 YUCITy
U COCTaBy YYacCTBYIOLIMX B PEAKIMU BEHIECTB, MO TeIIOBOMY 3(GdeKTy, Mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHEe O TOMOTreHHBIX M TeTepOreHHBIX
peakuusax. [lonarue o katanuse. IloHsATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U IOJ0KEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIUTETHPHO-BOCCTAHOBUTEIILHBIE  PEAKIMK,  DJICKTPOHHBIN  OanmaHc
OKHCIIUTEbHO-BOCCTAHOBUTEILHOMN peakIuu. CocraBiieHne ypaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMM €  MCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M IHCCOLMALMU BEIIECTB C PA3JIMYHBIMUA BHUAAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM U coOjleil B CBETe€ MNPEACTaBICHUH 00 3IEKTPOIUTUUYECKON
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMIIEHHE C MOJAEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETAUIoB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIIOJB30BAaHWE BHUAEO MaTEpUANIOB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKU  MPOTEKaHUs  pPEeaKIUid  HOHHOTO  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBI  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakuuu pasioKEeHHs, COSAUHEHUs), paclio3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
AKCIEPUMEHTAbHBIX 3a]1a4.

HeMmeTa/uibl U MX COeIMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3aMoOJIeCTBUE € MeETAJIaMH, HEMETalllaMH, Iejio4amMu). XJIOpPOBOJOPO/I.
ConsiHast KucioTa, XMMUYECKHE CBOMCTBA, IMOIYyYEHHE, MpUMEHeHue. JlelicTBue
XJIOpa U XJIOPOBOAOpPOAA HAa OpPraHv3M 4YeloBeKa. BakHeillne XJIOpUAbl U HUX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOJia U Cepbl. AJIIOTPOINHbBIE MOAU(UKAIIMN KUCIOPOJa
U cepbl. XumMuueckue cBoiictBa cepbl. CepoBOOpOA, CTpOEHUE, (PU3HYECKHE U
XUMHYECKue cBOMCTBA. OKCUABI CEPhl KAK NMPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (Qu3MyecKkMe U XUMHUYECKHME CBOMCTBa (oOmume Kak
NpECTaBUTENsl Kjacca KHCIOT W crnenuduueckue). XHUMHUYECKHE pEeaKIuw,
JeXalle B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJy4YEHHS] CEPHOM KHCIOTBHI.
[Iprumenenue cepHor KUCIOThL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs! peakUns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeibl COSNUMHEHUSIMU cepbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢usnyeckue U XxumMuueckue cporictsa. Kpyrosopor azora B npupojie. AMMHaK, ero
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBOiicTBa (0OIIME Kak TMPEACTAaBUTENS Kiacca KHUCIOT U crhenuduyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHUSL B KadeCcTBE MMHEPAJIbHBIX
ynoopeHnil. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIOIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTponHeie Moaudukanuu (ocdopa, usmueckne M XUMUYECKHUE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

O6mras xapakrtepuctuka smeMeHToB IVA-rpynmbel. OCoOOEHHOCTH CTPOCHHS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupoge. Okcuabl yriepoja, ux
duznueckne W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTaHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTUYECKHEe MpOOJIEMbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a rio0anbHOrO TOTEIUICHUS KJIMMaTra, MapHUKOBBIN
addekrt. YronpHas Kuciaora U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojilyueHrue u mnpuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHBIE MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIICH, dTaHOJ, TIUIEPUH, YKCYCHasl KUCIIOTA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroib, NPUPOJHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poaM B OKM3HM 4YeloBeKa. MarepuaibHOE€ €IMHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHUN.

KpemHuii, ero ¢usnueckue W XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHIMKaThl, UX UCIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeIne CTpOUTENbHBIE MaTepUalbl: KEPAMHKA,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTEIbHBIX MaTEPUAIOB B IIOBCEIHEBHOM KU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€ COCJUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Cyibdart-
WOH W HaAOJMIOJeHHE MpU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (U3UYECKUMU
cBOMicTBaMHU a3oTa, ¢ochopa W HUX COEAUHEHUM (BO3MOXKHO HCIIOIh30BaHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYSHHE,
coOupaHue, paclo3HaBaHUE U M3Y4YCHUE CBOMCTB aMMMaka, IPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U pocdaT-uoH U U3yYeHHE IPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTANIMYECKUX PEHIETOK anMmasa, Tpadura, ¢yuiepeHa, O3HAKOMIIEHHUE C
IPOIIECCOM  aICOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTUBOTa3a, MOJIydyeHHe, COOMpaHue, pacrio3HABaHUE U U3YUCHUE
CBOWMCTB YIJIGKHUCIIOTO Ta3a, MPOBEJECHNE KAaueCTBEHHBIX peakiuii Ha KapOOHAT U
CWJIMKAT-UOHBl W HW3yYCHHE TNPU3HAKOB HUX MPOTEKAaHUS, O3HAKOMJIEHUE C
NPOAYKIMENH CUIUKATHOM MPOMBIIUIEHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX
3aj71a4 no TeMe «BakHeuIe HeMEeTalJIbl U UX COSUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0mras xapakTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
ux mnonoxeHus B llepuomuueckon cucremMe xumuueckux siaemeHtoB [l .
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  PEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HarpspDKeHn MetauioB. Ousnueckue U XuMHUYECKUe CBOWCTBA MeTallioB. OOmue
CIoCcOOBI TONIy4eHUs MeTayioB. [loHATHE O KOPpPO3WMH METAIOB, OCHOBHBIE
crnocoObl 3auUThl UX OT Koppo3uu. CruiaBel (CTajlb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIILIIEHHOCTH.

[Ilenounbie MeTauibl: MoJjiokeHue B Ilepuoanyeckoil cucTeMe XMMHUYECKUX
anemeHnToB /. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HaXOXJEHUE B MPHUPOE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAUIBI MAarHUM W KAJIbLUUW: MOJIO)KEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJtoMUHUN: TIOJI0)KeHUE B [lepuoanueckon cucTeMe XMMAYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
ATFOMUHHSL.

Kenezo: nonoxkenue B [leppoanyeckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMi METa/NIOB W CIUIaBOB, HUX (PU3UYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBHS OKCHAA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEJOBAaHNE CBOWMCTB KECTKOW BOJBI, Ipollecca TOPEHUsS XKeJe3a B KUCIOPOJIEe
(BO3MOXHO  HCIOJB30BAaHHWE  BHUJIEOMATEpPUATIOB), MPU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MAarHus, KaJIblLUs, AJIIOMUHUA, [IMHKA, JKEJe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHUM MOHAMHM HATpus, Kaius M Kaiablus (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METaJUIbl U UX COETUHEHUS.

XuMHA M OKpYKaKOLIasa cpeaa

BemecrBa m Marepuanbsl B NOBCEIHEBHOM JKU3HM 4eEIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpefenbHas JO0myCTUMAast
KOHIIeHTpalus Beuiects, nainee — [1/IK). Poiap xumuun B penieHun 3KoJ0rMu4ecKux
npoosieM.

Xumuueckuii IKCnepumenm:

U3y4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABBI METAIJIOB, TOJUMEPHBIC
MaTepuasbl).

Mescnpeomemmnbwie ceasu



Peanuzammsi MEXIpPEAMETHBIX CBS3CH NMPU HM3YYCHHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAaHWE KaK OOIMMX eCTeCTBEHHO-HAaYYHBIX
MOHATHM, TaK U TOHSATHUM, SBISIOMIMXCS CUCTEMHBIMH JIJIsI OTASIBHBIX MPEIMETOB
€CTECTBEHHO--HayYHOT'O ITUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAY4YHBIM (DaKT, rUmores3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKALUI, TMEePUOJIUYHOCTh, HAOIOJICHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeNb, SBICHUE, MAaPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

dusnka: MaTepus, aToM, DJJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIH],
U30TOIbI, PaJANOAKTUBHOCTH, MOJIEKYJa, AJIEKTPUUECKUN 3apsll, MPOBOJHUKH,
MOJYIPOBOAHUKH, JTUIJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEIO0, O0BEM,
arperaTHOE COCTOSTHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATTHYECKAS
pemérka, ciuiaBbl, (GU3NYECKUE BEIUYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJTHIIE.

buomorus: dorocuHTe3, npIxaHue, Omocdepa, dKOCUCTEMa, MHHEPAIBHBIC
yIOOPEHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMECHTHI, TUTATEIIEHBIC BEIECTBA.

I'eorpadust: armocdepa, rumpochepa, MUHEpadbl, TOPHBIE IOPOIHI,
MOJIE3HBIEC MCKOIAeMbIE, TOIIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PpE3yNbTAaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO  OOIIETO
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATENIbHOU JEATEILHOCTU B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, TPUHITBIMH B
oOIecTBe MpaBUJIaMU M HOPMaMH TOBEICHUS M CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUANIM3AIMN 00YyUYarOIIUXCSl.

JIn4HOCTHBIE  pE3yNbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCS CHCTEMOM TIO3UTHBHBIX IIEHHOCTHBIX OpHEHTAllUM M
paclIMpeHue OmnbITa ASSITENbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOI'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HaCJeuI0, TOHMMaHMUsS 3HAYCHUS XUMHUUYECKOW HAyKu B JKH3HU
COBPEMEHHOI'0 00IIeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEpHOM HH(pOpManuei o
MepPeOBBbIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

MPEJCTABICHUS] O COIMAJbHBIX HOPMax M TMpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUHN B KOJIJIEKTUBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEOBATEIbCKOW, TBOPYECKOW M JIPyTMX  BHJAX
JIESTENHbHOCTA, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOU JEATEIBHOCTH MpHU
BBITIOJIHEHUM Y4YEOHBIX, IO3HABATENbHBIX 3aJ]]a4, BBIIOJIHEHUH XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TIpollecce HITOW Y4eOHOM JeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEJAEHHWE M TMOCTYNKM CBOUX TOBAPHUILEH C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUYCCKHUE TPEJCTABICHUS O BEIIECTBE M XWMHUYECKOH pPEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM M COCTAaBIISIOIINE
OCHOBY I TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHUHBI MHUpa, MpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPHUPOJIbI, B3aUMOCBS3SX 4YEIOBEKA C
IIPUPOJTHOMN CPEJIO, O POJIM XMMHH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HAaBaTE/IbHbIC MOTHBBI, HalPABJICHHBIC HA IMOJYYEHHUE HOBBIX 3HAHHUM MO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHCIIE
HAaBBIKOB CaMOCTOSITEILHOH pabOTBl C y4eOHBIMH TEKCTaMH, CIIPABOYHOM



JUTEPATYpOr, JOCTYIMHBIMH TEXHUYECKUMH CpPEJICTBAaMU HMH(POPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOCKTHOW H  HCCIEI0BATEIHCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHUE TOCICACTBUN U
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypEeHUsI),
HEOOXOAUMOCTH COONIOAEHHS IpaBWI OE30MaCHOCTH NIpU  OOpalieHuH ¢
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUISCKOMY M3YUCHHIO TTPOodeccuii U Tpyaa pa3IndHOro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEIAMETHBIX 3HAHUW TI0 XWUMHH, OCO3HAHHBIA BBHIOOD
WHIUBHUIYAJIbHON TPACKTOPUH MPOAODKCHUS 00pa30BaHMs ¢ YIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHUS, TOHUMAHHUE [IEHHOCTH 3JI0POBOTO U
O0e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NIECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHME IICHHOCTH COOJIOICHHS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJIy9aeMble MPU MU3YYCHUU XUMHH, IS
peIlIeHus 3a/1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOTHON CPeloH, I TIOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B ITO3HABATEIHHOM,
KOMMYHUKATUBHOW U COLIMATIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATDI

B cocraBe wMeranmpeaMETHBIX pPE3YIbTaTOB BBIICISAIOT 3HAYMMBIC JIJIS
GopMUpOBaHUS MHPOBO33pEHHUsI OOIIEHay4YHbIC TOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe.), KOTOpbhIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPeAMETOB (OPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKATUBHbBIC, PETYISATHBHBIE), KOTOpbIEe 00OECIEeUnBalOT (QOpMUpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIINUICHUS TPU OCBOCHUU
3HAHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEpHBIC
NpU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMH), HCTIOIb30BATh
HOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KPUTEpHUH TSI KIacCHU(PUKAIMA XUMHYECKUX BEIIECTB M XUMHUYECKHX DPEaAKIUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCE TO3HAHWUSA TOHATHS (MPEAMETHBIE U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIIbHBIC TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHHH YIeOHO-TTO3HABATEBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIECTBHBIX TPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBS3U U
IPOTHUBOPEYHS B H3y4aeMbIX MPOIECCaX U SIBICHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

OpUOOpETeHHE ONbITa MO IUIAHUPOBAHUIO, OpPraHU3AlMK U TPOBEICHUIO
YUCHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJoJaTh 3a XOJAOM Ipollecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTITaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOWpaTh, AHATWU3WPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, TOIYIAeMYI0 M3 Pa3HbIX UCTOYHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl HMHTepHeTa), KpUTUYECKH OIEHWBATH MPOTUBOPEUUBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IMYHbIC METOJBl M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3aJ7]a4 OMPEAEIEHHOr0 TUIIA, MPUOOPETEHHE OMBITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOXKHBIMU CXEMaMH, JharpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTAa HAa COCTOSHHE OKPYKAIOIIEH NPUPOTHON
Cpelbl.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUS 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHUA  MPEICTABIATh  MOJNYYEHHbIE  PE3YIbTaThl  MO3HABATEIBHOMN
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATENbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4E€Ta OOLIMX HHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBHI, OIPEIEIICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHWPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTEeNHHOCTh, BHIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI peIIeHUsT YIeOHBIX U
NO3HABATEIbHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MIOJTyYEHHs] HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOIO pPE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPEJIaraéMble€ B YCIOBUM 3aJaHUH.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep KaHMs, YCTAHOBJIEHHOTO MaHHOW denepaibHoOi pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEIBHOCTY MO  TOJYYEHHUIO HOBOI'O  3HAHUS, €ro HWHTEpHpeTaluH,
npeoOpa3oBaHUIO M IPUMEHECHUIO B PAa3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHX.

K koHiy oOyuenusi B 8 kiiacce npeiMeTHble pe3ysbTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PAaCKpbBIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBas JOJIsl XUMUYECKOro 3JIeMEeHTa B COCIMHEHUH, MOJIIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJb, AJIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCAMHEHUS, PEAKIHUH PAa3JIOKECHUS, PEaKUUH 3aMEUICHUS, PEaKIUU
oOMEHa, 2K30- U DHJIOTEPMHUUECKHE PEAKIINH, TEIUIOBOM d(PpdeKT peakiuu,
AIpO aToMa, HJIEKTPOHHBIM CJIOM aToma, aTOMHasi OpOuTalb, pPaanycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBsI3b, MOH, KaTMOH, aHUOH, PacTBOp, MAaccoBas J0Jisl BEIIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBiieHus (opMyn
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAensITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKUCICHMsSI  DJIEMEHTOB B  OMHApHBIX  COEAUHEHMUSIX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COCIMHEHUM IO
dbopmynamM, BHA XHUMHYECKOHM CBS3M (KOBaJCHTHAas W HWOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cmbich Ilepuomuueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh IMOHUMAHUE TEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XAMUYECKUX 3JIEMEHTOB OT WX NOJOXKEHUs B llepumoamueckoil cHCTeMe,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTapo;

e OIMCHIBATHL W XapaKTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMYECKMX DJJIEMEHTOB: pa3jInyaTh TOHSITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodbouynas noarpynna (b-rpynna)», maneie u
OOJIBIIIEe TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHUs, KOTOPhIE HMEIOTCA B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MengeneeBa» C YMCIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peaKUuu (10 YUCIY U COCTaBY YYAacTBYIOUIMX B pEAKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTEeMAaTHU3aIuIo, KiIacCU(PUKaIUIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3EH — JISI M3YyYEHHS] CBOICTB
BEUIECTB M XHWMHYECKMX pEaKIUil, EeCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BAaHUS  XUMHYECKONM  TOCYlIOM U
7a00paTOpHBIM  O0OpPYJOBAaHUEM, a TaKXKe IpaBuUjaM oOpalleHust ¢
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKUUSMHU 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATb M MPOBOAUTH  XUMHYECKHE  DKCIIEPUMEHTHI  TO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XHUMHYECKUX MOHSATHUWA: XHWMHYECKHIA
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, AaHHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJIGHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu, MOJb, MOJAPHBIH  00BEM,  pacTBOp,  DIIEKTPOJHTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOMeHa, KaTtaJu3aTop, XHUMHUYECKOE€ paBHOBECHE, OOpaThUMble U



HEOOpaTUMBbIE peaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKUCJIEHHE U  BOCCTAHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHuenTpanus [1/IK Bemectna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI H
MPUMEHSITh ITU TIOHSTHUS NMPU ONMKUCAHUM BEUIECTB U X MPEBPAILICHUII;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JIMYHOTO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWUYECKHX COEAMHEHUM, TUI KPHUCTAJUTUMYECKON
PEIETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbBIIME MEPUOJbI, COOTHOCHTH
00O3HaUeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOAMYECKONM Tabiuie, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sApa, o0Ilee 4YUCIO0 DIEKTPOHOB U
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
MpeAeax MaJIbIX MNEPUOJIOB U IJIaBHBIX NOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUIECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHUUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOLIME U cheludUUecKue XUMHUYECKHUE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEIIECTB, MOJATBEPXKAAs OIMUCAHHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI04YEHN U COJIEH, IOJIHBIE U COKPAIEHHBIE YPAaBHEHUS PEAKLIUA MOHHOI'O



oOMeHa, ypaBHCHHMS pCaKIWH, MOATBEPKIAIIINX CYIIECTBOBAHKE
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MPOTHO3UPOBATh CBOWMCTBA BEIICCTB B 3aBUCHMOCTH OT HMX CTPOCHWS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
10 YPaBHEHUIO XUMHUYECKON PEaKINU;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHAaKa U YIJIIEKHUCIIOro rasa);

MPOBOJUTh  PEaKIMH,  IOJATBEPKIAIOIIME  KAYeCTBEHHBIM  COCTaB
Pa3JIMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

IIPUMEHSITh OCHOBHBIC OIEpPAIlliM MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OOOOIIEHHUE, CHUCTEeMAaTU3AIUIO, BBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIHMi, eCTeCTBEHHO-HAyYHBbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KosnuectBo yacos
Ne HanmenoBanue pa3ienoB 1 DJIeKTpOHHBIe (HM(pPpOBHIE)
KonTpoabHbie IIpakTHYeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypchl
padoTbI padoTbI
Pasnea 1. IlepponavajibHble XUMHUYECKHE NOHATHS
XuMmusi — BaxkHas 00J1acTh

11 €CTECTBO3HAHMS U 5 5 Bbu6moreka [JOK

' MPAKTUYECKOM JI€SITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJioBeKa

12 BelectBa u xumMuieckue 15 1 bubnuorexa [JOK

' peaKiuu https://m.edsoo.ru/7f41837¢c

Hroro no pazueny 20

Pa3jen 2. BaxxHeiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BelIECTB
21 Boznyx. Kucnopoa. Ilonstue 6 bu6mmoreka [IOK

' 00 okcuIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstue o 8 1 bub6moreka [IOK

' KHUCJIOTax U COJISAX https://m.edso0.ru/7f41837¢
53 Boga. PactBopsrl. [lousitue 06 5 1 1 but6mmoreka [IOK

' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIACCHI 11 1 1 bu6mmoreka LIOK

' HEOPraHMYECKUX COEAMHEHMUI https://m.edso0.ru/7f41837¢c

Hroro no pazneny 30

Paznen 3. Ilepuoauuecknii 3axon u [lepuoanyeckasi cucrema xummuuyeckunx 3iemMenToB /[. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



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

[leproguueckuii 3aK0H 1
Ilepnonnueckas cucrtema

bubmuoreka [JOK
31 XHMIHECKHX d1ementos M. 1. ! https://m.edsoo.ru/7f41837¢
Mennene-eBa. CtpoeHue
aToma
Xumudeckasi CBA3b. Bu6 110K
noIMoTEKA
3.2 Oxuemurensio- = https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJIILHBIC peaKHI/II/I
but6mmoreka [JOK
Hroro no pasnerry 18 https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBo 1 XuMHYecKHe peaKII UM
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bubnnoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTan bl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bubnuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpynisl. A3oT, pochop 1 ux 7 1 Brbmrorexa LIOK
' PyIHIBL ’ P https://m.edso00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 9 1 2 bubmorexa [OK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHMH U UX COEIMHEHUS
Htoro mo paznemny 26



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

Pasznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 5 bubmorexa [OK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 5
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HMara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnuyeckue
n/n Bcero H3ydyeHUusi = oDOpa3oBaTebHbIE
padoThbI padoThbI
pecypcsl
1 [Ipenmer xumuu. Pons XumMun B :KU3HU 1 butmmoreka [IOK
yenoBeka. Tena u BemecTsa 04.09.2023 | https://m.edsoo.ru/ff0d210c
5 [Tonsarre o MeTOMaX MO3HAHKS B 1 bubmuorexa [IOK
XUMHAN 01.09.2023 | https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPHH U PUEMBI 1 1 bubnnoreka [IOK
oOparieHus ¢ 1ab0paTOPHBIM 08.09.2023 | https://m.edsoo.ru/ff0d23dc
o00opyI0BaHUEM
4 YucTtele BemecTBa U cMecH. CriocoObl 1 bubmuoreka [IOK
paszeneHus cMeceu 11.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
5 «Pa3nenenue cmecelt (Ha mpumepe 1 1 bubmmorexa LIOK
8 | (e TIDTREP 15.00.2023  https://m.edsoo.ru/ff0d28c8
OYHUCTKHU IIOBAPEHHOM COJIN)»
6 XUMHUYECKHe 2JIEMEHThI. 3HAKU 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB 18.09.2023 | https://m.edsoo.ru/ff0d2be8
7 [IpocThie u ciOXHBIE BEIIECTBA 1 bubmmorexa [JOK
P H 22.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
8 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 bubamorexa [IOK
YIIPHOE ¥4 25.09.2023 | hitps://m.edsoo.ru/ff0d2d50
9 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubmuorexa [IOK
Xumnyeckas popmyna. BaneHTHOCTD 29.09.2023 | https://m.edsoo.ru/ff0d2eae



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/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

daTOMOB XUMHYCCKHX 3JICMCHTOB

10 ATOMBI U MOJICKYJIBI bubmorexa LIOK
Y 02.10.2023 | https://m.edsoo.ru/ff0d2a6c
11 OTtHOocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHOcuTeNnbHAS MOJIEKYIISIPHAS Macca 06.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas qoist XUMHYECKOTO bub6nunorexa LIOK
3JI€MEHTa B COCTMHEHUH 09.10.2023 |  https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Mouib. bu6mmoreka LIOK
Mousipaast macca 13.10.2023 | https://m.edsoo.ru/ff0d5230
14 Ou3nvecKre U XUMUYECKUE SBICHUS. bubmuorexa [IOK
XuMuueckasi peakiust 16.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycioBUs MPOTEKaHUS bubnnoreka [IOK
XUMUYCCKUX PEaKINn 20.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUS MacChl BEIIECTB. bubnmnoreka [JOK
XUMHYECKUE YPABHEHHUS 23.10.2023 | https://m.edsoo.ru/ff0d3b88
BbruucieHust KoJau4ecTBa, MacChl
17 BEILIECTBA 110 YPABHCHHUAM XHMHUYECKUX bubmorexa LIOK
n . P 27.10.2023 | https://m.edsoo.ru/ff0d5708
peakiuit
Krnaccupukamnuss XMuMUYIEeCKHX PeaKIIHii
18 (coenMHEHMSI, PA3JIOKCHUS bubmorera [IOK
P ’ 10.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIii-
19 sHIMKIIoNeUCT. O000IeHE U bubmmorexa LIOK
) B 13.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3AIHs 3HAHHHA
20 Konrponsnas padora Nel no teme bubnnoreka [IOK
«BerecTBa 1 XUMHUYECKHE PEAKITHH 17.11.2023 | https://m.edsoo.ru/ff0d4290
1 Boznyx — cmecs razos. CoctaB bubmmorexa [LIOK
Bo3nyxa. Kucinopom — snemeHT u 20.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIpOCTOC BEHIECTBO. Os30H

dusnueckre 1 XUMUYECKHE CBOMCTBA

22 KHUCJIOpoJia (peaKluy OKUCICHUS bubmorexa LIOK
poAa fpeardl ’ 24.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 oxkcumax
CriocoObI OTy4eHHS KUCIIOpoa B
23 smabopaTopuu iqn OMLImnelfH(;H(:TH brbmorera [JOK
parop p ’ 27.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenune kuciopoaa
TennoBoii 3¢ ekt xumuueckoi
24 pEeaKUnH, IIOHATHE O bubmuorexa IHOK
TEPMOXHUMHYECKOM YPaBHCHHH, IK30- U 01.12.2023 | https://m.edsoo.ru/ff0d4790
IHAOTEPMHUSCKHUX PEAKITHIX
To o (He(dTh, yro eTaH).
25 3arH J;I;ielgeqiz . aﬂifofoéb?)ero bubmorexa LOK
P Ay, 04.12.2023 | https://m.edsoo.ru/ffod4c4a
MPeIOTBPALLECHUS
[IpakTrueckas pabora Ne 3 o Teme
26 «IlonyueHue u coOMpaHKe KUCIOpOaa bubmorexa LIOK
- 1P posa, 08.12.2023 |  https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
97 Bonopoa — snemMeHT u npocroe bubmmnorexa IHIOK
BemecTBo. Haxoxaenue B mpupoe 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 DOU3NYEeCKUEe U XUMHUUYECKHUE CBOMCTBA bubmuoreka [IOK
Bojopoaa. [Ilpumenenne Bogopoa 15.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IloHsATHE O KHCIOTaX U COJIAX bubmorera [JOK
18.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTy4eHust BOJOPO/Ia B bubnuoreka [IOK
naboparopuu 22.12.2023 | https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «[Tonmyuenue v cobupanue BOIOPOaA bubnnorexa LHOK
7 P poAd, 25.12.2023 | https://m.edsoo.ru/ff0d4f42

W3y4YEHUE €ro CBOKCTBY



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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Moutsipabiii 00bEM Ta30B. 3aKOH

bubmnorexa IHIOK

32
ABorajipo 29.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOIHYECTBA
33 BEIIECTBA ra3a 1o €ro H3BECTHOM bubmorexa LIOK
B . y 12.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WIH 00BEMY
Brruncienus o0bEMOB ra3oB 1o
34 ABHCHMIO pEaKIUHM Ha OCHOBE 3aKOHA bubmorera [JOK
P " P . 15.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHHUH Ta30B
35 du3znyeckue U XUMHUYECKHE CBOMCTBA bubmuorexa IHOK
BO/JIbI 19.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lorstue 00 bubmuoreka [IOK
WHJUKATOpax 22.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackienanie
37 u HI;HaCLI peHHBIIC) aCTBOPBI B bubmorera [JOK
B P PEL- 26.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas J10Jis BeIeCTBa B paCTBOPE
[paktuyeckas padora Ne 5 o reme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexa [IOK
onpeenEHHON MacCOBOM JTOJIeH 29.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»
39 KonTponbhas padora Ne2 o Teme bubmmorexa [IOK
«Kucnopoa. Bogopon. Bona» 02.02.2024 | https://m.edsoo.ru/ff0d6342
40 Okcupl: cCocTaB, KiIacCu(UKaIus, bubnunorexa LIOK
HOMECHKJIaTypa 05.02.2024 | https://m.edsoo.ru/ff0d664e
[Tonydyenune n XuMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubimorexa LOK
’ P 09.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUA: coCTaB, KiIaccupuKaIus, bub6nunorexa LIOK
HOMEHKJIaTypa 12.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tonydyenune u XuMHU4YECKHE CBOMCTBA

bubmnorexa IHIOK

43
OCHOBaAHHM 16.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukarus, bu6nunorexa LIOK
HOMEHKJIAaTypa 19.02.2024 |  https://m.edsoo.ru/ffOdfee2
45 [lonyyenue u XUMHUECKUE CBOMCTBA bubmmorexa [LIOK
KUCJIOT 26.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATYpa,
46 CHOCO(6E>II) HIE)J'I )eHI/ISI XHMHQZEKI/Ie bubmorexa LOK
Ny YHACHIE, 01.03.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktruueckas padota Ne 6. Perenue
47 SKCIIEPUMEHTAIBHBIX 33/]1a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX 04.03.2024 | https://m.edsoo.ru/00ad9b7c
COE€JUHEHMID
48 I'eneTnyeckas cBsI3b MEXKIy KilaccaMu bubnuorexa [IOK
HEOPTraHMYECKUX COSTUHEHUHN 11.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMaTU3 AU bubmuoreka [IOK
3HAHUH 15.03.2024 | https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 mo teme
50 "OCHOBHEBIE KJ1aCChl HCOPTaHUIECKHX bubmorexa HOK
o P 18.03.2024 | https://m.edsoo.ru/00ad9ela
COCUHEHUI
[lepBbie MOMBITKU KIacCUPUKAITUT
51 XAMHUYECKHX dJIEMEHTOB. IToHsTHE O bubmorexa LHOK
' 22.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
52 Ilepuonnueckas cucreMa XMMHYECKHX bubmorexa HOK
P 01.04.2024 @ https://m.edsoo.ru/00ada52c
aneMeHToB [l. 1. Menneneena
53 Ilepuonasl, TpyNIIBl, HOATPYIIIEI bubmorexa LOK
PHOZEL, TPYIHET, HOATPYH 05.04.2024 | https://m.edsoo.ru/00ada52c
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Ctpoenne atomoB. CocTaB aTOMHBIX

bu6nunorexa LIOK

>4 snep. M3oronsl 08.04.2024 | https://m.edsoo.ru/00ada342
CTtpoeHue 3IIeKTPOHHBIX 000JI0YEeK
55 aToOMOB 3J1IeMeHTOB [lepuonnueckoit bubmorexa LIOK
12.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapaKTepucTuKa XUMHIECKOTO
56 3JIEMEHTA 110 €ro MOJI0KEHHUIO B bubnuorexa [IOK
[lepunonuueckoii cucreme /1. 1. 15.04.2024 | https://m.edsoo.ru/00adag824
Menneneera
3nauenue [leprnoanyeckoro 3akoHa
57 JUISL pa3BUTHUS HAyKH U nipakTuku. . . bu6mmorexa [LIOK
MenneneeB — y4€HbIN, IeAaror u 19.04.2024 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubmmorexa [LIOK
XUMHYECKHAX JICMECHTOB 22.04.2024 | https://m.edsoo.ru/00adaab8
59 HMonHas XumMu4deckas CBs3b bubmorera [JOK
26.04.2024 | https://m.edsoo.ru/00adac34
60 KoBasieHTHas nosisipHast XuMu4ecKkas bubnmoreka [JOK
CBSI3b 27.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMHUYECKast bubnnoreka [JOK
CBA3b 03.05.2024 |  https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 CTeneHb OKUCICHIA 06.05.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIIHHBIC bubnnoreka [JOK
peakiuu 10.05.2024 | https://m.eds00.ru/00adb076
64 OKucauTeNn 1 BOCCTAHOBUTEIIH bubmmorera [JOK
13.05.2024 | https://m.edso00.ru/00adb076
65 PesepBHeIit ypok. O000IICHHE U bubnmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

crucTeMaTh3alus 3HaHUI 17.05.2024 | https://m.edsoo.ru/00adb33c
KonTponbhast pabora Ne4 o Teme

66 «Ctpoenne atomMa. XUMHUYeCKast 1 bubmmorexa [JOK

20.05.2024 | https://m.edsoo.ru/00adb486

CBS3b»

67 PezepBHblil ypok. O6o01IeHNE U 1 bubmmorexa [LIOK
cucTeEMAaTH3aINA 3HAHNUI 24.05.2024 | https://m.edsoo.ru/00ad9ch?2

68 PezepBHblit ypok. O6001IeHNE U 1 bu6bnuorexa [IOK
cUCTeEMaTHU3anusg 3HaHUN https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne Hara ungposbie
Tema ypoka Konrpoabnbie | IlpakTtuyeckue
n/n Bceero H3YYeHH S o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypcsl
[lepnonnueckuil 3aKoH.

1 Ilepnonnueckas cucrema 1 bubnmorexa LIOK
XUMU4eckux annemeHTos Jl. 1. 02.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKUX IJIEMEHTOB 1 bubmorexa LIOK

i 07.09.2023 | https://m.edsoo.ru/00adb6hb6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubmmoteka [IOK
HEOPraHUYECKUX BEILECTB 09.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buasr xuMudeckoi CBS3M M THITHI 1 bubmuorexa [IOK
KPUCTATIMYECKUX PEIIETOK 14.09.2023 |  https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme

5 I1 0 5 1 1
«IToBTOpEHUE U yriyOaeHUE 3HAHUI 16.09.2023
OCHOBHBIX pa3JIeJIOB Kypca 8§ Kiaccay

6 Knaccuduxanus XuMuaeckux 1 bubmmorexa [IOK
peaKIuii Mo pa3InyHbIM MPU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOMN

7 eaknuu. [ToHATHE O TOMOTCHHBIX U 1 bubmorexa LIOK
PRI 23.09.2023 | https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHUSIX
ITonsiTHE O XMMHUYECKOM

8 aBHOBecHUU. DAKTOPHI, BIUSIONINE 1 bubmorexa LIOK
P ' PEL B 28.09.2023 | https://m.edsoo.ru/00adc28c

Ha CKOpPOCTb XHUMHYECKOMN pC€aKiuu u
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MOJIO’KEHNE XUMUYECKOTO
paBHOBECHS

OKHCIIMTEIHHO-BOCCTAHOBUTCILHbBIC

bu6nunorexa LIOK

9
peakimu 30.09.2023 | https://m.edsoo.ru/00adcade
Teopust IEKTPOTUTHUSCKOM
10 nccoruanui. CWIBHBIE U ClIa0bIe Eubmaorexa LOK
A HHATHH. 05.10.2023 | https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HMouuble ypaBHEHUS PEAKIINI bubmorexa [IOK
M beakdt 07.10.2023 | https://m.edsoo.ru/00add448
XHUMUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHMI B CBETE MPEACTABICHHI bubnnoreka [JOK
00 DJIEKTPOIUTHIECKON 12.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLMAIIAN
XUMHUYECKHUE CBOVMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 Brbmrorexa HOK
pest . 14.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON JUCCOLUAIIIU
II 0 Ne 1.
14 «52512?112052;221 I/IOI\I:HTaJILHHX Bubmaorexa ITOK
P 19.10.2023 | https://m.edsoo.ru/00addbfa
3agauy
KonTponbHas padora Ne2 o Teme
15 «DIEKTPOIUTHUECKAS THUCCOIIHAIIUA Bubmuorexa IIOK
P g HHAIL 21.10.2023 | https://m.edsoo.ru/00addecO
XHUMHYECKHE PEaKIIMHA B paCTBOPaxX»
16 O06001eHre u cucTeMaTru3aus bubmuorexa [IOK
3HAHUHA 26.10.2023 | https://m.edsoo.ru/00addd12
17 IToustTue o Tuaponn3e coen bubmorexa [JOK
o 28.10.2023 | https://m.eds00.ru/00addad4
18 OO6m1ast XxapaKTepUCTHUKA rajJOreHOB. bubnmnoreka [JOK
XUMUYeCcKHe CBOWCTBA Ha MpUMeEpe 09.11.2023 | https://m.edsoo.ru/00addfe2
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XJiopa

Xnoposogopoa. ConsiHast KUCIIOTa,

19 XUMUYECKHUE CBOUCTBA, MOJTyYEHUE bubmorexa LOK
> HOIYH ’ 11.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpaxTrueckas padora Ne 2 mo Teme
20 «[lory4aeHre CONITHOM KUCIIOTHI bubamorexa [IOK
JHEHEE 5O ’ 16.11.2023 https://m.edsoo.ru/00ade348
M3Yy4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMUYECKUX PEAKLUN, €CIIU OIUH U3 bubmmorexa [IOK
DA, 8 18.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B H30BITKE
29 OO6m1as XxapaKTepucTHKa JIEMEHTOB bubnnoreka [JOK
VIA-rpynmsl 23.11.2023 | https://m.edsoo.ru/00ade64a
AIoTponHbie MOAU(MUKAIIUHN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeuHEHUN bubmnoreka LIOK
B IIpHpojie. XUMHUYECKHE CBONCTBA 25.11.2023 | https://m.edsoo.ru/00ade64a
CephI
24 CepoBogopon, CTpoeHuUE, bubanorexa [JOK
(dbU3HYeCKre U XUMUYECKHUE CBOHCTBA 30.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTA,
25 ¢bu3nvecKkre 1 XUMHYECKUE brsmorexa OK
. 02.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHECHUE
XUMHUYECKUE PEAKITIH, JICHKAIUE B
OCHOBE ITPOMBIIIIIEHHOTO CII0c00a
26 MOJIy4YEHUS] CEPHOMN KUCIIOTHI. bubmmorexa LIOK
XUMHYECKOE 3arpsi3HEHNE 07.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaroIIel Cpe/ibl COeAMHEHUSIMHU
Cephl
27 Brrunciaenne MaccoBoii JOJIH BBIX0Oa butmmoreka [IOK
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MPOAYKTA PEaKIvu 09.12.2023 | https://m.edsoo.ru/00adec8a
OO01mmast xapakTepuCcTHKA SJICMCHTOB
08 VA-rpynnsl. A30T, bubnmorexa [IOK
pacrpocTpaHeHHe B IPUPOJIE, 14.12.2023 = https://m.edsoo.ru/00adeeab
(bu3HYeCKre U XUMHUYECKUE CBOHCTBA
Ammuak, ero puznyeckue u
29 XUMHYECKHE CBOICTBA, IOJIYUYECHNUE U bubmorexa [IOK
> oMYA 16.12.2023 | https://m.edsoo.ru/00adf004
MIPUMEHEHUE
ITpaktuyeckas padora Ne 3 o Teme
30 «[TonyyeHne aMMuaka, U3y4yeHue ero bubmmorexa [OK
Iy > 13YH 21.12.2023 |  https://m.eds0o.ru/00adf180
CBOMCTBY
31 A3oTHas KUCnoTa, €€ husndeckue u bu6muoteka [IOK
XUMHYECKHE CBOIICTBA 23.12.2023 | https://m.edso0.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
32 00peHn. XMMHUYECKOE bubmorexa IOK
YAODP i . 28.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOUICH cpeabl
COEIVHEHUSAMU a30Ta
docdop. Oxcug pochopa (V) u
33 (1)00(%)0 pHaH Kan((l))Ta (bq)lfgn(qezme u bubmorera [JOK
P . 11.01.2024 | https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOTyICHHE
Hcnonp3oBanue dhocdaros B
34 KauecTBE MUHEPaJIbHBIX YA0OPEHUH. bubnuorexa [IOK
3arps3HeHuEe IPUPOIHOUN Cpeibl 13.01.2024 |  https://m.edsoo.ru/00adfc20
dbocharamu
Vriepon, pacupocTpaHeHUEe B
35 pu i g $H3;iec£ieIIXHMquCKHe Bubmaorexa IIOK
PHPOAC, 18.01.2024 = https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxkcunpl yriepoja, ux puandeckue u
XUMHYECKUE CBOUCTBA.

bubmuorexa [IOK

36
DKOJOTUYECKHE MPOOIIEMBI, 20.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHI0M yriiepoaa (1V)
37 VYronbpHas KUCTIOTa U €€ COTN bubmorexa LIOK
25.01.2024 | https://m.edsoo.ru/00ae006c
[IpaxTrueckas padora Ne 4 o Teme
38 "IlosrydeHune yriekucioro rasa. bubmmoteka [IOK
KauecTBeHHas peakiys Ha KapOOHaT- 27.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[lepBoHaYaIbHEIC TOHATHS 00
39 OpraHMYeCKHX BEIIECTBAX KakK O bubmmorexa [OK
P 01.02.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepo/ia
40 Kpemuuii u ero coeuHeHUs bubmorera [JOK
P 03.02.2024 | https://m.edsoo.ru/00ae080a
IIpakTueckas padora Ne 5.
41 Pelrenne skcriepuMeHTaNIbHBIX 33124 bubmuoteka [IOK
no teme «BaxHeume HeMeTaIbl U 08.02.2024 = https://m.edso0.ru/00ae0bf2
WX COCTUHCHHS
KonTponbHas padora Ne3 o Teme
42 «BaxHeiime HeMeTaJTbl U UX bubmorexa LIOK
10.02.2024 = https://m.edsoo.ru/00ae0e18
COEIIMHEHUS
OO6m1as XxapakKTepucTuKa
XUMUYECKHUX JIEMEHTOB —
43 METaJlJI0B. MeTalnnueckas CBsI3b U bubmuoreka [IOK
MeTaJllIn4yecKasi KpucTauInyecKas 15.02.2024 = https://m.edso0.ru/00ae103e

pemérka. Pu3nvecKue CBOMCTBA
METaJUIOB
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XUMHUYECKHE CBOMCTBA METAJLJIOB.

44 OIEKTPOXUMHYECKHUH P, bubmorexa [JOK
P . pAR 17.02.2024 | https://m.edsoo.ru/00ae1156
HAMNpPSDKEHUH METAIIIOB
OO1u11e crnocoObl MoTyYeHUs
MetauioB. CiuiaBel. BerauciieHust mo
45 aBHEHUSIM XMMHWYECKUX PEAKIIAI bubnnorexa LHOK
P P ’ 22.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
pUMecH
46 IlonsaTue o KOPpO3UH METAILIOB bubmorexa IOK
PP 24.02.2024 | https://m.edsoo.ru/00ael1278
bubnunorexa LIOK
47
Henotrpie MeTalLI 29.02.2024 | https://m.edsoo.ru/00ael14b2
48 Oxcuabl ¥ TUIPOKCUIBI HATPUS U bubnuoteka [IOK
KaJnus 02.03.2024 | https://m.edsoo.ru/00ael14b2
49 [llenouHO3eMeTbHBIC METAIIBI — bubmuorexa [IOK
KaJILLIUA 1 MarHUH 07.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxxneimue coefuHEHNUS KAIbIIHAS bubmorexa IOK
A B 09.03.2024 | https://m.edsoo.ru/00ael15e8
51 O0006I11IeHNE U CHCTEMATHU3AIHS
3HAHUHA 14.03.2024
52 JKECTKOCTH BOJIBI M CIIOCOOBI €6 bu6mmorexa LIOK
YCTpaHEHUS 16.03.2024 = https://m.edso00.ru/00ae1886
[Tpaktrueckas padorta Ne 6 o Teme
53 "YKECTKOCTh BOIBI M METOJIBI €8 bubmorexa IOK
" 21.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bub6mmoreka LIOK
4
> Aromurnii 23.03.2024 | https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBA OKCHIA U bubnuorexa [IOK
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THIPOKCHIA 04.04.2024  https://m.edsoo.ru/00aelc64
bubmuorexa [IOK
% AKeneso 06.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxcnpl, THIPOKCHUIBI U COJIN XKEJe3a bu6muoteka [IOK
(1) u xene3a (1) 11.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06001IeHNE U CUCTEMATU3 AL
3HAHUH 13.04.2024
[Ipaktuyeckas padota Ne 7.
59 Pemrenne skcniepuMeHTaNbHBIX 3324 bubnuorexa [IOK
1o Teme «BakHeHIme MeTaIbl 1 UX 18.04.2024 = https://m.edsoo.ru/00ae3de8
COCTMHECHHUSI»
Brruncnenus no ypaBHEHUSIM
XUMUYCCKUX PEAKIIUN, €CITH OUH U3
50 peareHTOB JIaH B U30BITKE WIIH bubmnorexa IHIOK
COJIEP>KUT puMecH. Beruucienus 20.04.2024 | https://m.edso0.ru/00ael1750
MacCOBOM JIOJU BBIXOJa TIPOIYKTA
peakuuu
61 O0001IeHNE U CUCTEMATU3 AL
3HAHUI 25.04.2024
62 PesepBHblii ypok. O60011eHNE 1 bubmmorexa [IOK
cHcTeMaTH3aIvs 3HaHUHI 02.05.2024 |  https://m.edsoo.ru/00ae0d0a
KontponbHas padota Ne4 o Teme
63 «BaxkHelre MeTauIbl B UX 04.05.2024
COCTMHECHHUSI»
64 BemectBa u Mmarepuaisl B bubnuorexa [IOK
MOBCEHEBHOM JKU3HU YEJIOBEKa 11.05.2024 | https://m.edsoo.ru/00ae3f50
65 XHWMHUYECKOE 3arps3HEHNE bubnmnoreka [JOK
OKpY>KaroIen cpeibl 16.05.2024 = https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

66 Ponb xumuu B pemieHun 1 bubnuorexa [IOK
9KOJIOTUYECKHUX TTPOOIIeM 18.05.2024 | https://m.edsoo.ru/00ae4270
67 Pezepusblii ypok. O6001eHne u 1 bubnmorexa [IOK
cucTeMAaTH3alHsI 3HAHUI 23.05.2024 | https://m.edsoo.ru/00adb33c
68 Pezepublil ypok. O60011eHNE U 1 bubmmorexa [LIOK
CUCTeMaTHU3alMs 3HAaHUH 25.05.2024 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

* Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3parenscTBO «lIpocBerenne»
* Xumus, 9 kimace/ Pynsuruc I'.E., ®enpaman @.I7., AkiimonepHOE 00IIECTBO

«M3parenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

Meroaundeckue nocodus Kk yueOHnkam Xumus, 8 ki1. - I'.E. Pymsutuc, ©.I.
®enpamaH.

Xumus, 9 k. - I'.E. Pynsutuc, ®.I'. ®enpaman.

Xumust. 8-9 kiacc : noypousnsle 1iansl o yueonuky I'. E. Pynsutuca, @©. I'.

denpamana

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU
HUHTEPHET

https://urok.apkpro.ru/






