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HNOACHUTEJBHAS 3AIIUMCKA

[IporpaMmma Mo XMMHUU Ha ypPOBHE OCHOBHOTO 0OIIET0 OOpa3oBaHHUsSl COCTaBJIEHA Ha
OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTENIbHOW MpPOrpamMMbl
OCHOBHOTO 001iero oopazoBanus, npeactaBieHHbix B GI'OC OO0, a Takke Ha OCHOBE
dbenepanbHOl paboueil mporpaMMbl BOCIUTAHUS W C YYETOM KOHIICTIIMHU TPENojaBaHus
yuyeOHOro mpeamera «XumMmus» B oOpa3oBaTelbHBIX oOpraHuzauuax Poccuiickoi
Oenepauni.

[IporpamMmma mo xumuu Aa€T MPEACTABICHUE O LEAX, OOIEH CTpaTernuu OO0ydeHWUS,
BOCITUTAHUS U PA3BUTHs OOYyYaIOIIUXCA CPECTBAMHU YYEOHOTO MpeaMETa, YCTaHABIMBAET
o0s3aTeNbHOE TPEIMETHOE COJIEp’KaHue, MpeaycMaTpUBaeT paclpeiesieHue €ro 1o
KJIaccaM M CTPYKTYPHUPOBAHHUE MO pa3jesiaM U TEMaM MPOrpaMMBbl 10 XUMHUH, ONPEAEseT
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XApPAKTEPUCTUKU COJECPKAHUSA, PEKOMEHIYEMYIO
MOCJIE0BATEIILHOCTh U3YUYEHUSI XUMHUU C YUYETOM MEKIPEIMETHBIX U BHYTPUIPEAMETHBIX
CBs3€ll, JIOTMKM y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEH O0O0ywaromuxcs,
OTpeNeNiieT BO3MOXKHOCTH TIpeaAMETa I pealu3anuud TpeOOBaHHWM K pe3yibTaTaM
OCBOCHHUSI OCHOBHOM 0O0pa3oBaTeIbHON MpOTrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a TaKkke TpeOOBaHMI K pe3yjabTraTaM OOyYCHHS XMMHH Ha ypOBHE IIEJICH
U3Y4YeHUs TpeaMeTa U OCHOBHBIX BHJIOB YYEOHO-IIO3HABATEIILHOM JIEATEIIbHOCTH
00y4aromierocsi o OCBOECHUIO Y4eOHOTO COIepKaHUSI.

3HaHME XMMUU CITYKUT OCHOBOM i1 POPMUPOBAHUS MUPOBO33PEHUST 00yUaroerocs,
€ro MpPeACTaBICHUHM O MaTepUuaJbHOM €IMHCTBE MHUpPA, BaXHYK POJIb UIPAOT
dbopMupyemble XUMUEH TPENCTaBICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUA U 00 IBOIIOLUU
BEIIECTB B MPUPOJIE, O MyTAX PEHICHHUS IIO0ANIbHBIX MPOOJIeM YCTONYMBOTO Pa3BUTHUS
YeJI0BeUYEeCTBA — CHIPHEBOM, YHEPreTUUCCKOM, MHUIIMEBON M AKOJOTHYECKON O€30MacHOCTH,
po0JIeM 3IpaBOOXPAHCHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH [JIsi caMOpa3BUTHS W (HOpMUpPOBaHUS
KyJbTYpBI TUYHOCTH, €€ 0011el U QyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJd B (QOPMUpPOBAaHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcs, HAaBBIKOB 170: CaMOCTOSITEJIbHOU yaeOHOI NEATENBHOCTH,
AKCHEPUMEHTAIBHBIX U UCCIEA0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B MOBCEJHEBHOM
KU3HU, TaK U B MPOPECCUOHATBHOMN AEATEIHHOCTH;

3HAKOMUT CO CHENU(UKON HAYyYHOrO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI LIEIOCTHOTO
B3[VISiJa HA EOUHCTBO IIPUPOABI M YEJOBEKA, SBISETCS OTBETCTBEHHBIM JTallOM B
dbopMHUpPOBaHUY E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YJaIOIINXCS;

crocoOCTBYyeT (POPMHUPOBAHUIO I[IEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAyYHBIM
3HAHMSIM, K TPUPOJIC, K YEIOBEKY, BHOCHT CBOW BKJAJ B JKOJOTHYECKOE 0Opa3oBaHHE
00yYarOITHUXCA.



JlaHHble HampaBiIeHHUs] B OOyYEHUHU XUMUU 00€CIEUUBAIOTCS CIEIU(PUKON COAepKaHUs
y4eOHOro TpeaMeTa, KOTOPBIN SIBISETCS MEAAaroruyeckd aJanTHUPOBAHHBIM OTPaKEHUEM
0a30BOM HayKH XUMHUH Ha OTMPEICIIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIEro oO0pa3oBaHUs OPUEHTHUPOBAH HA OCBOCHHE
00yJarolMUMHUCSl CUCTEMbl TEPBOHAYAIBHBIX MOHSATUM XUMHUU, OCHOB HEOPTraHUYECKOM
XUMHUM U HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MTOHATUN OPraHUYECKON XUMUHU.

CrpykTypa cofepxKaHus IporpaMMbl 0 XUMUU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxozaa K €€ uzydeHuro. Conep:kaHue CKIaAbIBAETCA U3 CUCTEMBI OHITHI O XUMHUYECKOM
AJIEMEHTE W BEIECTBE W CUCTEMBbI MOHSATUNA O XUMHUECKOW peakuuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OpPTaHW30BaHbI MO MPUHIIMITY MMOCJIEI0BATEIBHOIO Pa3BUTHS 3HAHUI Ha OCHOBE
TEOPETUUECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HUS O CTPOEHUM aTOMa U XUMHUYECKOM CBSI3H;

— IpeJICTaBICHUMN 00 AMEKTPOIUTUUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

TeopeTnuecknue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKH MOJYUYECHHBIX M
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJIHOTO YPOBHS K APYromy,
BBITIOJIHSISL PYHKIIMKM OOBSICHEHUSI U TTPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3ZMOXKHOCTEH
IPaKTUYECKOTr0 MPUMEHEHHS U TOJIYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl MO XUMHUHU CIOCOOCTBYET (DOPMUPOBAHHIO TPEACTABICHUS O
XUMUYECKOW COCTABIIIONIEH HAYYHOW KapTHUHBI MHpPA B JIOTHUKE €€ CUCTEMHOW IPHUPOJIBI,
LEHHOCTHOTO OTHOLIEHHSI K HAYYHOMY 3HAHHUIO M METOJaM MO3HaHWs B Hayke. M3yueHue
XUMHH TIPOUCXOJUT C TIPUBJICUCHUEM 3HAHWNA M3 paHee M3YYCHHBIX yU4EeOHBIX MPEIMETOB:
«Oxkpyxaromuit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Ipu n3ydyeHUn XUMHHM TPOUCXOAUT (HOPMUPOBAHNE 3HAHWM OCHOB XHMHUYECKON HAyKH
KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUSA, MMPAKTUYECKON EATEILHOCTH YeJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada y4eOHOro MIpeIMeTa COCTOUT B
(bopMHUPOBAaHUU CUCTEMBI XUMUYECKUX 3HAHWN — BAXKHEUITUX (PAKTOB, TIOHATHA, 3aKOHOB
U TEOPETUYECKUX TIOJOKEHHM, JOCTYIMHBIX 000OIICHUI MHPOBO33PEHUECKOr0 XapakrTepa,
S3bIKa HAYKH, B MPHUOOIICHNN K HAYYHBIM METOJaM TO3HAHUS MPU W3YYCHUH BEIIECTB U
XUMHYECKUX peakiuii, B (HOPMUPOBAHUU W PA3BUTHUW TIO3HABATEIBHBIX yYMEHHM H HX
MIPUMEHEHUU B Y4Y€OHO-TIO3HABATEIbHOM M Y4YEOHO-HCCIIEIOBATENbCKON AESATEIbHOCTH,
OCBOEHUU IMpaBUJI 0€30MacHOr0 0OpalleHUsl C BEIIECTBAMU B MTOBCEIHEBHOM KU3HHU.

[Tpn m3ydeHNN XMMHUHM HAa YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs BXKHOE 3HAUYCHHE
MpUOOpEN TaKKue eI, KakK:

—  ¢dopMHpOBaHWE  WHTEJUICKTYyallbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
CaMo00Opa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO PEUIEHUM, CTOCOOHOM
aJanTUPOBATHCA K OBICTPO MEHSIIOUIUMCSI YCIIOBUSM >KU3HU;



— HaNpaBJICHHOCTh OOYYEHUS Ha CHUCTEMAaTHYECKOE MPHOOIIEHHE OOydaroIUXCcs K
CaMOCTOSITEJIbHOM  TO3HABAaTEJIbHOM JESATENbHOCTH, HAy4YHbIM METOJaM  IIO3HAHMS,
bopMUPYIOIIMM MOTHUBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecreyeHue YycJIOBUM, CIMOCOOCTBYIOUIMX NMPUOOPETEHUIO OOYYaIOIIMMHUCS OIbITa
pa3HOOOpa3HOM NIESITEbHOCTH, IIO3HAHMS M CaMONO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHIINI), UMEIONIUX YHUBEPCATIbHOE 3HAUCHHE JJISl Pa3JIMYHBIX BHUJIOB
NeSTENbHOCTH;

— (opmupoBaHue oO0mel (PyHKIIMOHATBLHONU U €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, B
TOM YHUCJIE YMEHUN OOBSCHATH UM OLEHHUBATh SBJICHHS OKPY>KAIOIIETO MHPA, UCHOJIb3Ys
3HAHUS U OTIBIT, TOJTYYEHHbIE NMPU U3YUYCHUU XUMUH, IPUMEHSITh UX TIPU PEIICHUU MPOOIeM
B [TOBCEIHEBHOM KU3HU U TPYAOBOU JEATEILHOCTH;

— (¢opmupoBaHue Yy OOy4YalOIUXCA TYMaHUCTHYECKUX OTHOIICHHWM, TOHUMaHUS
[EHHOCTH XWMMUYECKMX 3HAaHUW Uil BbIPAaOOTKH 3KOJOTHYECKH I1eJIeco00pa3Horo
MOBEICHUS] B OBITY M TPYAOBOU NEATEIBHOCTH B IIEJIIX COXPAHEHHUS CBOErO 370POBBS U
OKPY’KAIOIIEH IPUPOTHOM CPEBI;

—pa3BUTHE MOTHBAIMM K OOYYEHHMIO, CIOCOOHOCTEM K CAMOKOHTPOJIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQWMIISI U HAPABIEHHOCTH JTaJbHEHIIIET0 O0YUEeHHUS.

OO61iee 4nco 4acoB, OTBEAEHHBIX JIJISl U3YyUYEHUSI XUMUU Ha YPOBHE OCHOBHOTO OOIIEr0O
oOpazoBanus, coctariseT 136 yacoB: B 8 kiacce — 68 yacoB (2 4aca B HejIel0), B 9 Kiiacce
— 68 yacoB (2 Jaca B HEJIEINIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuu. Ponp XMMHUM B KU3HU 4YEJOBEKa. XHMHUs B CUCTEME HayK. Tema u
BemecTBa. dusnyeckre CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHME BemlecTB. [loHATHE O
MeTOJlaX MOo3HaHUs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3iesieHus] CMECeH.

ATOMBI W MOJIEKYJIbl. XUMHYECKHE HIEMEHThl. CHMBOJBI XUMHUYECKUX HJIIEMEHTOB.
IIpocThlie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuueckas Qopmyna. BaleHTHOCTP AaTOMOB XUMHYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass aroMmHas Macca. OTHOCHUTENbHAs
MoOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUH.

KomnuecTBo BemectBa. Monb. MonsipHas macca. B3auMoOCBsI3b KOJIMYECTBA, MACChl U
quciia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérhel mo ¢popMmysiaM XUMUUECKUX COCTMHEHUH.

Ou3NYeCKue W XUMUUYECKHUE SIBICHUS. XHUMUYECKas peakius U e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIICCTB. XUMHUUYECKHEe YypaBHeHUs. Kiaccudukanus XUMHUUYECKUX
peakiuil (CoeTMHEHUs, Pa3IOKEHHUs, 3aMeIIeHHs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYI0H, MpaBmiiaMu paboThl B 1a00OpaTOpUU U MpUEMaMH
oOpartieHus ¢ J1abopaTopHbBIM 000PYIOBAaHNUEM, U3YyUEHUE U ONHCcaHue (U3HMUECKUX CBONCTB
00pa310B HEOPTaHUYECKUX BEIIECTB, HAOMI0eHne PU3NUYECKUX (IJIaBJICHUE BOCKA, TasHUE
JIpJa, pacTUpaHUE caxapa B CTyNKE, KUIIEHHME M KOHJEHCAlMs BOAbI) U XUMHUYECKUX
(ropeHue cBeuH, NMPOKAJIMBAHWE MEIHOW MPOBOJOKH, B3aUMOJCHCTBUE Mella C KUCIOTOM)
SABJICHUW, HAOJIOJCHUE U OINHUCAaHWE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX pPEaKIui
(pa3nokeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHue
rugpokcuaa meau (1) mpu HarpeBanuu, B3auMoOAEHCTBHUE Kejle3a C paCTBOPOM COJIM MEAHU
(I1), u3ydeHnume cmocoOOB pasjeeHHs CMeceil: C IMOMOIIBI0 MarHuTa, (GUILTPOBAHUE,
BbIMIAPUBAHUE, TUCTUIUIALMS, XpoMatorpadus, MpOBEJCHUE OYUCTKHU TMOBAPEHHOM COJIH,
HAOJIOZICHUE W OMHCAaHWE PEe3yJbTAaTOB MPOBEACHUS OMNBITA, WLIIOCTPUPYIOMIETO 3aKOH
COXpaHEHHMsI MaCChl, CO3[JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEPKHEBBIX).

BaxHeiue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cMmech razo. CocraB Bozayxa. Kucinopos — 31€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kucmopoma B mpupojae, (Ppu3mdyeckne W XUMHYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcuabl. Ilpumenenue kuciaopoga. CrnocoObl TONy4YeHUS KUCIOpOJa B
naboparopuu W mpombinuieHHOcTH. KpyroBopotr kuciaopoga B mnpupoae. O30H —
aJuIoTponHas MoAU(UKALIKS KUCTOPOIa.

TemnoBoil 3(PeKkT XUMUYECKOW peakUUH, TEPMOXUMHYECKUE YpaBHEHUSA, 3IK30- H
SHJIOTEPMHUYECKHE PEAaKUUH. TOIUIMBO: yrojb U METAaH. 3arpsi3HEHHE BO3AYyXad, YCUJICHHE
MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOIO CJIOS.



Bonmopon — nsneMeHT u mpoctoe BemecTBo. HaxoxkaeHue BOaopoaa B MPHUPOJE,
dbu3nYecKkue M XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CHOCOObl ToyudeHus. Kuciorel u
COJIN.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMHUYECKUM YpaBHEHUSIM.

@dusnyeckue cBorcTBa BOAbL. Boxa kak pactBopurtens. PactBopbl. HaceliienHble u
HEHACHIIIEHHbIE PacTBOPHI. PacTBOpUMOCTH BElIECTB B BOoj€. MaccoBas J0jsl BEUIECTBA B
pactBope. XHMHUYECKHME CBOWCTBAa BOAbl. OcHOBaHus. Poib pacTBOpOB B HpUpOAE U B
KU3HM 4desioBeka. KpyroBopoT BOAbl B IpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BoA. OxpaHa u
OYMCTKA IPUPOJHBIX BOJ.

Knaccuduxanusa neopranmyeckux coeauHeHuid. Oxcuapl. Knaccudukaius OKCHIOB:
coyieoOpasyromue (OCHOBHBIC, KHUCJIOTHBIE, am(pOTEepHBbIE) U  HECOJe0Opa3yIoIIUe.
Homenkiarypa oxcumoB. PU3MUYECKHE M XUMHUYECKHE CBOMCTBAa OKCUAOB. l[lomyuenue
OKCHJIOB.

OcHoBanms. Knaccudukaruss OCHOBaHWN: IMIETOYM U HEPACTBOPUMBIC OCHOBAHWSI.
Homenxknarypa ocHoBanuil. @U3MUECKUE U XUMUYECKHUE CBOKMCTBA OCHOBaHUM. [lonyueHue
OCHOBaHHM.

Kucnorel. Knaccudukamus xucnmor. Homenkimarypa kucinor. Dusuueckue
XUMHUYECKHE CBOMCTBA KHUCIOT. Psaa aktuBHocTM MetayuioB H. H. bekeroma. Ilonyuenue
KHCJIOT.

Conu. HoMenkmnarypa coneil. @u3ndeckue U XuMHU4eckue cBoicTBa coiieil. [lomydyenue
coJIel.

['eneTnyeckas cBA3b MEKY KJIAaCCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEJEICHUE COAEPKAHUS KHUCIOpPOJa B BO3AYyXE, IOJYyYCHHUE,
coOupaHue, paclo3HaBaHWE ¥  HM3YYCHHE  CBOWCTB  KHUCJIOpOJa,  HaOIIOJeHUE
B3aUMOJICHCTBHS BEUIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS W MPEKpPALICHUS
ropeHusi (moxapa), O3HAKOMJIEHHE C oO0pa3laMyd OKCHUIOB M OINUCAHUE HUX CBOWCTB,
MoJIy4YeHrue, coOupaHue, pacrno3HaBaHUE W U3YYEHUE CBOWCTB BoAopoAa (TOpeHue),
B3aumojieiictBue Bojgoporga ¢ okcuaoMm Meau  (II)  (BO3MOXHO  HCIOJIB30BaHHUE
BUJIEOMATEPUAIIOB), HAOIIOIeHNEe 00pa3IlloB BEIIECTB KOJUYECTBOM | MOJIb, HCCIEOBaHUE
OCOOCHHOCTEW pACTBOPEHHUS BEIIECTBC PA3IUYHOW PACTBOPUMOCTHIO, TPUTOTOBIICHHE
PacTBOPOB € ONPEAECIEHHON MacCOBOM J10JIEd PACTBOPEHHOIO BELIECTBA, B3AUMOJCUCTBUE
BOJIbI C METaJUIaMH (HATPUEM U KajbleM) (BO3MOXHO MCIIOJIb30BaHUE BUIECOMATEPUATIOB),
MCCJIeIOBaHNE OOpPAa3I[OB HEOPTaHWYECKUX BEIICCTB PA3TMYHBIX KJIACCOB, HAOIIOIEHUE
W3MEHEHUsS OKpacCKM HHAMKATOPOB B pPACTBOpPAxX KHUCIOT M MIEIOYEH, H3YyUYECHUE
B3auMoercTBus okcuaa meau (1l) ¢ pacTBOpoMm cepHON KHUCIOTHI, KUCIOT C METAJIaMH,
peaKunii HEWTpAIU3aLKU, MOJTYYEHUE HEPACTBOPHUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO
METaJUla JPYIrMM H3 PacTBOpa COJIA, PEIICHUE SKCIECPUMEHTAJIbHBIX 3a7ad II0 TEMeE
«BakHeHIIne KiIacchl HEOPraHMYECKUX COCTUHEHUI.



Iepnoanuyeckuii 3akoH u Ilepuoanyeckasi cucrema XuMHu4eckux diaemenTos 1. U.
MenpesneeBa.  Crpoenne  aromMoB. XuMH4YecKas  CBA3b.  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC PeaKIUN

[lepBble TOMBITKK KJIACCUPUKAIMU XUMHUYECKUX 3yeMeHTOB. l[loHstne o rpymnmax
CXOAHBIX 3JEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMEIbHbIE METaJlIbl, TaJloreHbl, UHEPTHHIC
ra3bl). DJIEMEHTbI, KOTOpbIe 00pa3yIOT aM(POTEPHbIE OKCHUJIBI U THUPOKCHUIBI.

Ileppuonnueckuit 3akoH. llepuommueckas cucrema xumMuueckux ssemeHtos /[I. .
MenpneneeBa. Kopotkonepuonnas u JuMHHONIEpHoaHas ¢popMbl [leproanyeckoit cucteMbl
xumuueckux diemeHToB [[. M. Menneneesa. Ilepuoabl m rpynmbl. Du3nyeckuil CMBICT
NOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYIIIBI DJIEMEHTA.

Crpoenune aromoB. CocraB aTomHbIX saep. W3orombl. OnekTpoHsl. CTpoeHHE
AIIEKTPOHHBIX 000J0YeK aToMoB NepBbIX 20 xuMHUecKuX 3iemMeHToB llepuoguueckoit
cucteMsl [[. 1. MenaeneeBa. XapakTepuCcTUKa XMMUYECKOTO JIEMEHTA 10 €0 MOJ0KEHUIO
B [lepuonnueckont cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHUs  paadyca  aTOMOB  XUMHUYECKUX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepmoamueckoro 3akoHa U Ilepmoanyeckod CHUCTEMBI XHMHYECKHUX
AJIEMEHTOB JUIsl Pa3BUTHUS HaykH U npakTuku. 1. 1. MenaeneeB — yu€Hbli U rpakIaHUH.

Xumuueckass — cBsi3b.  KoBaneHTHass — (mosisipHas W HENOJsipHasi)  CBA3b.
DNEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp oxuciieHus. OKHUCIUTEIBbHO-BOCCTAHOBUTENIbHBIE peakuuu. IIponeccsl
OKHUCJIEHUS W BOCCTAaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pPa3IOB BEIIECTB METAJIOB M HEMETAJJIOB, B3aUMOJCHCTBHE THIPOKCHAA
IMHKAa C pacTBOpAMM KHCJIOT M LIEJI0YEH, IMPOBEACHUE ONBITOB, WILIIOCTPUPYIOINX
IpPUMEPBl OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX pPEAKUUN (TOPEHUE, PEAKIMU Pa3iOKEeHUS,
COCJIMHECHUA).

Mexcnpeomemmunie cea3u

Peanuzanusa MeXNpeIMETHBIX CBA3€H MpU U3YYEHUH XUMUA B 8§  Kjacce
OCYILIECTBIISIETCS Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUMN, TaK U
MOHATUH, ABISIOLUIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OOuue ecTecTBEHHO-HAay4YHbIE TMOHATHS: HAy4YHbIM (PaKT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanmW3, CHUHTE3, KiIaccuPUKanus, TMEePUOANYHOCTh, HAONIOJCHHWE, OKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHHUE.

@dusuka: Marepus, aToOM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIWJ, HW30TOIIbI,
pPazMo0aKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUECKUN 3aps]l, BEUIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BEIUUYHHbI, €IUHUIIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE311b1, CoHIIE.



buonorus: dorocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocpepa, MUHEpasbl, TOPHBIE MOPOJbI, IOJE3HBIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO U XxXUMHYecKasi peaKkuus

Ilepponnueckuit 3akoH. llepuoamueckas cucrema XuMuueckux syemeHtos /[I. .
MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHHM CBOWCTB XMMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaTUsl, KaJIbIUs U UX COCAUHEHUM B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B [leproandeckoil cucteme U CTpOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHUYECKOW CBSI3M. THIBI KPUCTALTUYECKUX PEIHIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAITUYECKON PEHIETKH M BUJA XUMUYECKOM
CBSI3H.

Knaccuduxanys u HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. XMMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM  KJaccaM HEOPTraHWYeCKUX COCAMHEHUH,
T€HETUYECKAs CBSA3b HEOPTAaHMYECKUX BEIIECCTB.

Kiaccuduxaiys XuMHIeCKUX peaKIMil 10 pa3IMYHbIM MpU3HaKaM (110 YHUCITY U COCTaBY
YYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY A(PdeKTy, 1Mo HM3MEHEHUIO CTEICHEH
OKHCJICHUS] XUMHYECKUX AJIEMEHTOB, 110 00PAaTUMOCTH, TI0 YYACTHIO KaTalu3aTopa). JK30- U
SHIOTEPMHUYECKHE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsiTue o ckopoctu xumMudecko peakiuu. [lonsarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHATHE O TOMOrE€HHBIX M IeTepOTreHHbIX peakuusx. [loHsaTue o
karanuse. [loHsaTne o xumumyeckom paBHOBecHMU. DakTopbl, BIUSIONIME HA CKOPOCTH
XUMHUYECKOW pEeaKU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCITUTETHFHO-BOCCTAHOBUTEIFHBIE PEAKIIMK, 3JICKTPOHHBINA OallaHC OKUCIUTEIbHO-
BOCCTAHOBHUTEIIBHOM peaKIuu. CocraBiieHue ypaBHEHUM OKHUCIIUTEIIbHO-
BOCCTAHOBHTEJIBHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust 3IEKTPOIUTUYECKOW JTUCCOLMALMHU. OJNEKTPOJUTBI U HEAJNEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHHU3M UCCOLUUAIINY BEIIECTB C PA3JIMYHBIMU BUIAMU XUMUYECKOM
cBsi3u. Crenens aucconuanuu. CUIIbHBIE U Ca0bIe IIEKTPOIIUTHI.

Peakmiuu nonHoro oOMeHa. Y cClioBUs MPOTEKAHUS PEAKIIUN HOHHOTO OOMEHA, MOJIHBIE U
COKpalIEHHbIE HOHHBIE YpaBHEHUs peakiuid. CBOIICTBA KUCJIOT, OCHOBAHMI U COJIEH B CBETE
MPEJICTaBICHUM 00 AJIEKTPOJUTHYECKON auccormanu. KauecTBeHHbIE peakiuyd Ha MOHBI.
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJENIAMHU KPHUCTAUIMYECKUX PEIIETOK HEOPTraHMYECKHUX BEIIECTB —
METa/NIOB M HeMeTauioB (Tpadura u anmmasa), CIOKHBIX BEHIECTB (XJIOpUAa HATpus),
HCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUUYECKOW peaklMu OT BO3ACHCTBHS Pa3IUYHBIX
(GakTOpoB, MCCJIEAOBAaHUE DIJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB, Mpoliecca
JTUCCOLMALINM KUCIIOT, 1IesoYed U cojiei (BO3MOYKHO HCMOJb30BAaHUE BUAEO MATEPUAJIOB),
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MIPOBEJICHUE OIBITOB, WITIOCTPUPYIOMMNX MPU3HAKU MPOTEKAHUS pEeaKuii HOHHOTO OOMEHa
(oO6pazoBaHue ocajka, BBIJCICHHE Ta3a, 00Opa30BaHKUE BOJIbI), ONMBITOB, WIUTFOCTPUPYIOLIUX
MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX pPEaKIUil (TOpeHUe, peakiuu pa3ioKeHHUs,
COCIMHEHUs), PpAaCIO3HABAHHE HEOPTaHUYECKUX BEIIECTB C TMOMOIIBI KAaYECTBEHHBIX
peaKkIuii Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaaibl 4 MX coeTMHEHUST

O6miast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIC
creneHu okucienus. CTpoeHne U (GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TajlOTCHOB.
XUMHUYECKHE CBOMCTBA Ha MpUMeEpe Xjopa (B3aUMOJECHCTBUE C METalllIlaMU, HEMETaJJIaMH,
menoyamu). XiopoBojnopos. CoisHas KHUCIIOTa, XWMHYECKHE CBOWCTBA, MOJyYEHHUE,
npuMeHeHue. JlelcTBre xjgopa U XJIOPOBOAOPOAA Ha OpPraHU3M 4esoBeka. BaxHeuiine
XJIOPUBI U KX HAXOXKJICHUE B MPUPOJIE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u GU3NIECKre CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOPOJIa U Cepbl. AJIOTPOIHBIE MOJAU(DHUKAIMKM KHUCIOPOJa U Cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOIOPOI, CTpOeHUE, (PU3HUECKHE U XUMHUUYECKUEe CBOMCTBA. OKCHUIBI
cephl Kak TMPEJCTABUTENIM KHUCIOTHBIX OKcujuoB. CepHasi KHCIOTa, (U3UYECKHE W
XMMHYECKUE CBOMCTBa (0OlIMe Kak MpEe/CTaBUTENsl Kilacca KHUCIOT M creruduyeckue).
XUMHUYECKHUE PEaKINH, JIeKAIIUe B OCHOBE MPOMBIIINIEHHOTO CIoco0a MoTydeHus CepHON
KUcIIOoThl. [IpuMeHenune cepHoil KuciaoThl. CoNM CepHOM KUCIOTHI, KAUYECTBEHHAS pPEaKIus
Ha cynbdar-uoH. Haxoxnenwe ceppl M €€ COEIMHEHUNH B TMpUPOJE. XUMHUYECKOE
3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COEAUHEHUSMH cepbl (KUCIOTHBIE JOKIIH, 3arpsI3HCHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBpAIICHUSI.

OO6mas xapakrtepucTtuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETNEHU OKHUCICHHs. A30T, pacnpoCTpaHEHHE B Mpupone, (pundeckue u
XUMHYECKue cBoWcTBa. KpyroBopor azora B mpupome. AMMHAK, €ro (QU3WYECKUEe U
XUMHYECKUE CBOMCTBA, MOJIydeHHe W npumeHeHne. Cold aMMOHUSA, WX (PU3MUYECKHE U
XUMHUYECKHE CBOWMCTBA, MpUMEHEHUE. KauecTBeHHasl peakuysi Ha MOHbl aMMOHHUsI. A30THas
KHUCIIOTa, €€ MoiaydeHue, Pu3ndeckue 1 XuMUYECKUEe CBOMCTBA (00IIMe KaK MPeACTaBUTEINS
Kjacca KUCIOT W crneruduyeckue). Vcmonb3oBaHME HHUTPATOB M COJEH aMMOHHS B
KauecTBE MHUHEPATBHBIX yMOOpeHU. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIoMIeH Cpebl
COEIMHEHUAMHU a30Ta (KUCJIOTHBIE MOXIU, 3arpsA3HEHUE BO3JyXa, MOYBBI U BOJOEMOB).
®ocdop, amnorpomnbie Mogudbukanuu Gocdopa, puzndeckne M XUMHUYECKHE CBOWMCTBA.
Oxkcun dochopa (V) m docdhopHas kuciora, (PU3HUECKHEC M XUMHUYSCKHE CBOMCTBA,
nonyuenue. Mcmonp3zoBanue hpocharoB B KauecTBE MUHEPAIBHBIX YI0OpEHUH.

OO6mrast xapaktepuctuka 37meMeHTOB |V A-rpynmbl. OcOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE  CTETICHW  OKHUCJICHHS.  YTJIEpOJ,  aUIOTPONHBIE  MOAU(UKAINH,
pacrpocTpaHeHue B TMpupone, (puanueckue U XUMHUYECKHE CBOMCTBA. AJcCOpOIus.
KpyroBopor yrinepoga B mpupoge. Okcuabl yriepoaa, UX (U3NUECKUE U XUMHUYECKHE
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CBOMCTBa, JCHUCTBHE HA >KUBBIC OPraHU3MBI, MOJYYCHUE U MPUMEHEHUE. DKOJOTHUYECKUE
npoOJieMbl, CBsi3aHHBIE ¢ OkcuaoMm yriaepona (l1V), rumore3a rno0ambHOTO MOTETUICHUS
KJIUMaTa, TapHUKOBBIM 3¢ dext. YronpHas kuciaora u e€ conu, ux ¢U3NYECKue u
XUMUYECKHE CBOMCTBA, MOJydeHUE W NMpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIhCKOM
XO35MCTBE.

[lepBoHauanbHbIEC MOHITUSL 00 OPraHUYECKUX BEIIECTBaX KaK O COSAMHEHUSIX yriepojaa
(MeTaH, 2TaH, STUJIEH, allETUJICH, 3TAHOJ, TJUIEPUH, YKCycHas kuciota). [IpupomHbie
UCTOYHUKU YTJIEBOJOPOJOB (Yyrojb, MPUPOJHBIN Ta3, HE(TH), MPOIYKTHl UX MEepepadOTKH
(6eH3uH), UX poyib B OBITY M MNPOMBINUICHHOCTH. [IOHATHE O OMOJIOTMYECKH BaXHBIX
BEI[ECTBAaX: XKUpax, OeyikaxX, yrieBoJlax — M UX POJU B KU3HHM uejoBeka. MaTepualbHOE
€IMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COCTUHEHUHN.

Kpemnuii, ero ¢usnueckue M XUMHUECKHE CBOICTBA, IMOJYyYCHHE W TMPUMEHEHUE.
Coenunenust kpemHusi B npupoje. O6mue mpencrasinenus o0 oxcuae kpemuus (1V) u
KpeMHHEeBOW Kuciote. CHUIIMKaThl, WX HCIOJIb30BaHHE B OBITY, B MPOMBIILICHHOCTH.
Baxwneiimue cTpouTenbHbIe MaTepUasbl: KEpaMHKa, CTEKIIO, [IEMEHT, OCTOH, KeJIe300€TOH.
[IpobGnembl Ge30MacHOTO HMCIOJIB30BAaHUS CTPOUTEIBHBIX MAaTEpPUAJOB B TOBCEIHEBHOM
KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpaslloB HEOPraHMYECKUX BEHIECTB, CBOWCTB COJISIHOM  KHCIIOTHI,
NPOBEJIEHNE KAueCTBEHHBIX PEaKIMi Ha XJOPUI-MOHBI W HAONIOACHHE NPU3HAKOB HX
POTEKAHMUs, OMBITHI, OTpaXkarolue (Ppu3ndeckue U XUMUYECKHUE CBOWCTBA TajJOT€HOB U UX
COEIMHEHUN (BO3MOKHO MCITOJIb30BAaHUE BUEOMATEpUAJIOB), O3HAKOMIICHHE C 00pasiiamMu
XJIOpUIOB (TaJOTeHHUIOB), O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COCAMHECHUSIMHU
(BO3MOXXKHO HCTOJB30BAHUE BUIECOMATEPUATIOB), HAONIOJCHHE TIpoliecca OOYTIUBAHUS
caxapa IOJ JIEMCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3YYEHHUE XUMHYECKUX
CBOMCTB pa30aBJIeHHON CEpHOM KUCJIOTHI, MPOBEICHNE KaueCTBEHHOM peaKInu Ha Cyinb(ar-
MOH 1 HaOIo/IeHre TpU3HaKa e€ MPOTeKaHUs, O3HAKOMJICHUE ¢ (PM3HUUYECKIMHU CBOMCTBAMU
azota, ¢ochopa W HX COCIUHECHHUN (BO3MOXHO WCIIOIB30BAHUE BUEOMATEPUAIIOB),
oOpa3namMu a30THBIX B (HocPOpPHBIX yA0OpEHHMI, MTOTydeHHEe, COOMpaHUe, paclio3HABaHUE H
M3yYEHHUE CBOMCTB aMMHUaKa, IMPOBEIACHUE KAYECTBEHHBIX PEAKIIM Ha HOH aMMOHUA H
dochaT-noH U HW3yuyeHHE  TMPU3HAKOB WX  TPOTEKAHHs,  B3aMMOJCHCTBUE
KOHIICHTPUPOBAHHOM  A30THOM  KHUCIOTBI C MeIbl0  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), W3YYCHUE MOJCNICH KPUCTALIMYECKUX PEmETOK anmasza, rpadmura,
dynnepeHa, O3HAKOMJIEHHE C MPOIECCOM  aacopOluMu  PACcTBOPEHHBIX  BEIECTB
aKTUBUPOBAHHBIM YIJIEM M  yCTPOWCTBOM MPOTHUBOra3a, TMOJydeHUe, coOupaHue,
pacrio3HaBaHWE M HW3YyYEHHE CBOMCTB YIJVIEKUCIOTO rasza, MPOBEACHUE KayeCTBEHHBIX
peaknuii Ha KapOOHAT W CWIMKAT-UOHBI WM W3yYEHUE MPHU3HAKOB WX MPOTCKAHUSA,
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O3HAKOMIICHHE c POAYKLIUEN CHJIMKATHOU IIPOMBIIUIEHHOCTH, pelieHne
AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TeMe «BakHelne HEMETAIUTBI U UX COSTUHEHUS.

MeTtajuibl M UX COCAMHEHUS

OO6masi xapakTEepUCTUKA XMUMHUYECKHX JJEMEHTOB — METAJJIOB HAa OCHOBAaHHHM MX
nonoxkenus B Ilepuoamyeckoin cucreme xumuyeckux sneMeHToB [[. M. Menneneesa u
ctpoeHus atoMoB. CrpoeHwe MeTauioB. MeTauiMueckass CBSI3b U MeETallInyecKas
KpUCTAJIMYECKAS  PEIIETKA.  ODJIEKTPOXUMHUYECKMM  pAJ  HANPSHKEHUM  METaJLIOB.
dusnyeckue U XUMUYECKHUE CBOMCTBA MeTalioB. OOIIKe CrocoObl MOJYYeHUS] METAJUIOB.
[TonsiTue O KOppPO3WMM METAIOB, OCHOBHBIEC CIIOCOOBI 3alIUThI UX OT KOppo3uu. CruiaBel
(cTasb, 4yT'yH, TIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[IlesouHble MeTaUIBI: MOJIOKEHUE B [leproanueckoil CUCTEME XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHuMEe HX aTOMOB, HaxoxieHue B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA (Ha mpumepe Hatpust U Kanus). OKCUABI U TUAPOKCHUIBI HATPUS U
kayus. [I[puMeHeHne MeI0UYHbIX METAIUIOB U UX COSTUHEHUM.

[[lenoyHO3eMENBHBIE METAUIBI MAarHuil M KaliblMii: TonoxeHue B llepuoamueckont
cucremMe XxumMuueckux anemenToB J[. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE B
npupojae. Du3znuecKUe W XUMHUUYECKHE CBOMCTBA MarHusi W Kajablus. Baxueiue
COCMHEHUs Kaublus (OKCHJA, THAPOKCHA, coiH). JKECTKOCTh BOABI W CHOCOOBI €&
YCTPaHEHMUS.

AnroMunuii: nonoxkenue B Ilepuoandeckoit cucreme Xumudeckux snemeHtoB 1. .
MenzeneeBa, CTpO€HHE aTOMa, HaxoXJaeHue B npuponae. PuU3HM4YecKUe U XUMUUYECKUE
CBOICTBa antoMuHUsA. AM(OTEepHbIE CBOMCTBA OKCHIA U THAPOKCU/IA ATFOMUHUA.

Keneszo: momoxenue B Ilepuogumueckoil cucremMe XuMHUYECKHX diieMeHToB J[. H.
MenzeneeBa, CTpOEHHE aTOMa, HaxoXJAeHuUE B npupojae. PuU3MYEeCKUEe U XUMUUYECKUE
cBoicTBa xene3a. Oxcuapl, rugpokcunbl U conu sxkenesa (I) u xeneza (Ill), ux cocras,
CBOWCTBA U MOJy4YECHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMl METajUIOB M CIUIAaBOB, MX (U3MUYECKHUMHU CBOWCTBAMH,
H3y4YEeHUE pe3yJIbTaTOB KOppO3HuH METAJIOB (BO3MOYXKHO HCIOJIb30BAHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJICHCTBUSA OKCHJA KaJbllMs W HATpUS C BOJOU
(BO3MOKHO HCIIOJIb30BAaHUE BHUJIEOMATEPUANIOB), HCCIEIOBAHUE CBOMCTB KECTKOM BOMBI,
Mpolecca TOPEeHHs XKejne3a B KUCIOopojae (BO3MOKHO HCIIOJIb30BaHUE BUIECOMATEPHUAJIOB),
MPU3HAKOB IMPOTEKAHUSI KAYECTBEHHBIX PEAKLIHMM HAa MOHBI: MAarHus, KajbLUs, aJtOMUHUSA,
uunka, xeneza () m xenesa (ll), mequ (Il), HaOmronenwe W omucaHue MNPOLIECCOB
OKpallMBaHMs IUIAMEHU WOHAMM HATpHsl, Kalusg U KaiblUs (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPUAIIOB), HCCIENOBaHNE aM(OTEpHBIX CBOWCTB THUAPOKCHIIA ATIOMHHHS U
TUAPOKCHIA MHKA, PEIICHUE YKCIEPUMEHTAIBHBIX 3a/1a4 N0 TeMe «BakHehne mMeTasibl
U UX COCTUHEHUS.

XuMHS U OKpPY:KaWIIas cpeaa
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BemecrBa u Marepuasisl B IIOBCEJHEBHOM JKU3HM 4YerloBeKa. besomacHoe
WCIIOJIb30BaHUE BEIIECTB M XUMHUYECKMX peaknuii B ObiTy. llepBas mnomoib mpu
XUMHAYECKHX 0KOTax U OTPaBICHUSX.

XHUMHUECKOE  3arpsA3HEHUE  OKpYy)Kawollell  cpenbl  (mpenenpHas — JIOMycTUMast
KOHIIeHTpaius Beiects, Aanee — [1JIK). Posib xuMuu B pelieHnu 3K0I0TUUECKUX MPOoOIeM.

Xumuueckuit IKCnepumenm:

u3ydyeHue oO0pa3loB MarepualioB (CTEKJIO, CIUIaBbl METaJUIOB, IOJHMMEPHbIE
MaTepHabl).

Meosicnpeomemmnole ceasu

Peanuzamuss MeXNpeaMETHbIX CBA3€M NpU HU3YYCHUMM XUMHM B 9  Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK U
MOHATHH, SBJISIOIMIMXCS CUCTEMHBIMU MJIS OTAEJBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOTO
UKJIA.

OO0mue ecTeCTBEHHO-HAay4YHbIC TOHATHS: HAy4YHBIH (pakT, TUMOTE3a, 3aKOH, TEOpHs,
aHanu3, CHUHTE3, KiIaccuPuKauus, TEepUOAUYHOCTh, HAONIOJCHHE, DKCIEPUMEHT,
MOJCIMPOBAHNE, HW3MEpPEHHEe, MOJIeNb, SBJICHUE, MapPHUKOBBIA 3P(DEKT, TEXHOJIOTHUS,
MaTepuabl.

®dusuka: Marepusi, aToM, OHJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaIUOAaKTUBHOCTb, MOJIEKYJIA, JJEKTPUYECKUM 3apsji, IPOBOJHHUKH, ITOIYIPOBOJHUKH,
IURJIEKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSHHE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTh, KpHUCTAJUIMUecKass pemeéTka, CIUIaBbl, (U3HUECKUE
BEJIMYMHBI, €AUHULIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, INIAHETHI, 3BE3/1bI, COHIIE.

buonorusi: ¢potocunrtes, apixanue, ouocdepa, IKOCUCTEMA, MUHEPATIBLHBIE YI0OpEHMUS,
MHKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BEILIECTBA.

I'eorpadms: armocdepa, rtuapochepa, MHUHEpaATbl, TOPHBIE TIOPOABI, IIOJC3HBIC
MCKOIIa€MbI€, TOILUIMBO, BOJHBIE PECYPCHI.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbDI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS IMPOrPaMMBI OCHOBHOTO OOIIETO OOpa3oBaHUs
JIOCTUTAIOTCA B XOA€ OOy4YeHHMs] XHMHU B €IWHCTBE Y4YEOHOH U BOCIHTATEIHHOU
JESTETFHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMUA POCCHUCKHUMH COIIMOKYJIBTYPHBIMHU U
JTyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMHU, TIPUHITHIMUA B OOIIECTBE MpaBUIaAMU M HOPMaMHU
MOBEJICHUSI M CIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHMS, CAMOPA3BUTHS M COIHAM3AINN
00y4Jaromuxcs.

JIMYHOCTHBIE Pe3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CHUCTEMO} TIO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIM M pacCHIMpPEHHE OMbITa JACSATEILHOCTH Ha
e€ OCHOBE, B TOM YHUCJIC B YaCTHU:

1)maTpMoTH4YeCKOro BOCIMTAHUA:

[ICHHOCTHOT'O OTHONICHHS K OTEUECTBEHHOMY KYyJIbTypHOMY, HCTOPHYECKOMY U
HayYHOMY HACJICJIUIO, TIOHUMaHUs 3HAYCHUS XMMHYECKOH HAyKW B KU3HU COBPEMEHHOTO
o0IecTBa, ClIOCOOHOCTH BIIJIETh JOCTOBEPHON MH(OPMAIIHEH O TIepeAOBhIX JOCTHKCHHUIX
Y OTKPBITUSX MUPOBOM U OTCUECTBCHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX
00 ycTpoiicTBE MUpa U OOIIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEJICTABIICHUSI O COLMAJIBHBIX HOPMAax M MpaBHJIAX MEXKIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHBE, = KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIEIOBATEIBCKOM, TBOPYECKOW W APYrMX BUIAX JAESITEIILHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HON COBMECTHOW AESTEIBHOCTU TPU BHITIOJHEHWU yYEOHBIX, MO3HABATEIBHBIX
3a/lay, BBIMOJTHEHUM XWMUYECKUX DKCIIEPUMEHTOB, CO3/aHUM YYE€OHBIX IPOEKTOB,
CTpeMJIEHHsT K B3aUMONOHMMAHHMIO M B3aWMOIIOMOIIM B TIpoliecce JTOW ydeOHOH
JEeSITEIbHOCTH, TOTOBHOCTH OILICHUBATh CBOE TIOBEICHHME U MOCTYNKUA CBOMX TOBApHUIIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIEACTBUIN MOCTYIIKOB;

3)leHHOCTH HAYYHOT0 MO3HAHMA!

MHUPOBO33pEHYECKHE MPEJACTABICHUS O BEIIECTBE U XUMHYECKOH peakiuu,
COOTBETCTBYIOILIIE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU M COCTABISIOLINE OCHOBY JJIS
MOHUMAaHUS CYIIHOCTM HAy4YHOW KapTHUHBI MHUpPa, TMPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3AX UYEJIOBEKa C MPHUPOJIHON cpenoH, o
POJIM XMMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAlPaBJICHHBIC HA TOJyYE€HHWE HOBBIX 3HAHWUW MO XHMHH,
HEOOXOoANMBIE UIs OOBSICHEHHS HAOIIOAAEMBIX MPOILIECCOB U SIBICHUM, MO3HABATEIBHOM,
WHOOPMAITMOHHOW M YUTATEIBCKON KYJIBTYpPHI, B TOM YHCJIC HABBIKOB CaAMOCTOSITEIIBHOU
paboThl ¢ y4eOHBIMH TEKCTAaMH, CIIPABOYHON JUTEPATYpOH, MOCTYIMHBIMH TEXHUYECKUMU
cpencTBamMu HHPOPMAITMOHHBIX TEXHOIOTH;
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HMHTEpeC K 00YUYEHHUIO U MO3HAHUIO, JII00O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, NPOEKTHOW U MCCIEI0BATENbCKON JIEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH U YPOBHS O0YyUEHUS B JlaJbHEUIIIEM;

4)popMupOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHME LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKHM Ha 3JI0pOBBIA 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUN W HEMPHUATHE BPEIHBIX
MpUBBIUEK (YIOTPEOIEHUS alKOToJisl, HAPKOTUKOB, KypEeHHUs ), HEOOXOAUMOCTU COOJIIOACHUS
npaBuil 0€30MACHOCTU MPU OOpaIIeHUH C XUMHYECKUMH BEIECTBAMHU B OBITY M peajibHON
KU3HH;

5)TpyaoBOro BOCIMTAHMS:

UHTEpEeC K MPAKTUYECKOMY M3YyUEHHUIO TIpodeccuil 1 Tpyaa pa3inyHOro pojia, YBaKeHUE
K TpYLy M pe3ylibTaTaM TPYJIOBOH AESATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE MPUMEHEHUs
NpPEAMETHBIX 3HAHUN 10 XWMHH, OCO3HAHHBIM BHIOOP WHAWBUIYAIBHON TPACKTOPUH
NPOJOJKEHUST 00pa30BaHusl C YYETOM JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTU K XMMHH,
OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCTIeIHON MPOPECCUOHATIBHOMN NeATeIbHOCTH
U Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH aJlallTUPOBATHCS B MPOGECCHOHATBHON
cpene;

6)3K0J10TU4YeCKOr0 BOCTIUTAHMS:

HKOJIOTHYECKHU 1IeJIecO00pa3HOe OTHOIIEHUE K NPHUPOJAE KaK HCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHHUA, MMOHHMAaHHE IIEHHOCTH 3J0POBOTO0 M O€30MMacHOro
oOpaza KHU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY H
NICUXUYECKOMY 3JI0POBBIO, OCO3HAHWE IIEHHOCTH COOJIIOJIEHUS TIpaBWil O€30MacHOro
MOBEICHMs TIPU pabOTe C BEIIECTBAMHM, a TAKKE B CUTYAIHSIX, YIPOXKAIOUIUX 30POBbIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU W3YYCHHH XUMHH, JJISI PEIICHUS
3aJla4, CBA3AHHBIX C OKPYXKAIOIIEW NPUPOJHOW CPENOM, I TIOBBILICHUS YPOBHS
AKOJIOTHYECKOMN KYJIBTYpbl, OCO3HAHUS II100aTbHOTO XapaKkTepa dKOJIOTHYECKUX MPoOIeM U
MyTEH UX PEILICHHs] TOCPEICTBOM METOJIOB XUMHUHM, 3KOJIOTMUYECKOrO MBIIUICHUS, YMEHHUS
PYKOBOJICTBOBAThCSI UM B IIO3HABATEJIbHOM, KOMMYHUKAaTUBHOW U COLIMAJILHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe meTampenMETHBIX pe3ydbTaTOB BBIJACISIOT 3HAUYMMBIE Uil (hOPMHUPOBAHUS
MHUPOBO33pPEHUSI OOICHAYYHbIC TOHATUS (3aKOH, TEOpHs, NPHHIIMI, TUIOTe3a, (aKT,
CUCTEMA, IPOLECC, IKCIEPUMEHT M JPYroe.), KOTOPbIE HCIOJIb3YIOTCI B E€CTECTBEHHO-
Hay4YHbIX Y4e€OHBIX NIpEeAMETax M MO3BOJSAIOT HAa OCHOBE 3HAHMM M3 ATUX MPEIMETOB
dbopMHUpOBaTH MPEJCTABICHUE O IIEIIOCTHOW HAyYHOW KapTWHE MHUpPA, M YHUBEPCAIbHBIC
ydeOHbIe JeWcTBUS (TIO3HABAaTEIbHBIE, KOMMYHHKATHUBHBIC, DPETYISATHBHBIE), KOTOPHIS
oOecrieunBalOT (HOPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO W
OCYIIIECTBIICHUIO YUeOHOM EeATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeiicTBUSA
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ba3oBble 1oruveckue aeiicTBUA:

YMEHHUSI HCTOJIb30BaTh MPUEMBI JIOTUUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHUU:
pPacKpbIBaTh CMBICI XMMHUYECKMX TOHSATUNM (BBIACHATh HMX XapaKTEepHbIE MPU3HAKH,
YCTaHaBIIMBaTh B3aUMOCBSI3b C JPYTUMHU TOHATHSIMHU), HCIOJIB30BATh MOHSATUS IS
OOBSICHEHUS OTHAENIbHBIX (PAKTOB W SIBJICHUW, BBIOMPATh OCHOBAHUS U KPUTEPUU IS
KJ1accuUKaIMi XUMUUECKUX BEIIECTB U XUMUYECKUX PEaKIUi, yCTaHABIMBATh TPUIUHHO-
CJICJICTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Yy4YCHUS, CTPOUTH JIOTMUECKHE PaCCYXKICHUS
(MHAYKTUBHBIC, IETYKTUBHBIC, TI0O AHAJIOTUH), I€JIaTh BBIBOJIBI U 3aKIIOUCHHUS;

yMEHUE PUMEHATH B MPOIIECCE MO3HAHUS MOHATUS (TIPEAMETHBIC U METaNpPeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOJIb3yeMbI€ B XUMHUHU, MPEOOPA30BHIBATH IIIMPOKO
NPUMEHSEMbIE B XWUMHUHM MOJICIIbHBIE TPEACTaBICHUS — XUMHUYECKUH 3HaK (CUMBOJ
JJIEeMEeHTa), XUMHUYecKass (GopMysia M ypaBHEHHUE XMMHUYECKOW PEaKIMU — MPU PEHICHUU
y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YYETOM ITHUX MOJEIBHBIX MPEICTABICHUIN BBISBIATH U
XapaKTEepPU30BaTh CYIIECTBEHHbIE TPU3HAKUA M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB
U XUMHUYECKUX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBEHHBIE
CBSI3U Y TIPOTUBOPEUMS B M3yUaeMbIX MPOIIECCaX U SBJICHUSX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

yYMEHHUE HCTOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHMS, a
TaKk)K€ B KauyeCTBE OCHOBBI ISl (POPMUPOBAHUSI THIOTE3BI MO MPOBEPKE MPABUIBHOCTHU
BBICKA3bIBAEMBIX CY>KICHUM;

NpUOOpPETeHNE OMbITAa N0 TJIAHUPOBAHUIO, OPTaHU3AIMN U MPOBEICHUIO YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HaOMIOAaTh 3a  XOJAOM  Tpoliecca,  CaMOCTOATENHHO
IPOTHO3UPOBATH €r0 pe3yjbTaT, (popmMynupoBaTh 00OOIIEHUS M BBIBOJABI 1O pe3yibTaTaM
POBEIEHHOTO OMbBITA, UCCIIEIOBAHUSA, COCTABIATH OTUYET O MPOJIeTaHHOM padore.

PabGora ¢ undgopmanmeii:

yMEHHE BBIOMPATh, AHAIU3UPOBATh U WHTEPIPETUPOBATH HH(OPMAIUIO PA3TUIHBIX
BUJIOB U (DOPM MpeACTABICHHUS, TIOTYIaeMYI0 U3 pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJIsSpHAs
auTepaTypa XUMHUUYECKOTO COJAEpKaHMs, CIpaBOYHbIE MMOCOOus, pecypcbl HHTepHera),
KPUTUYECKU OIICHUBATH MMPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE TPUMEHSTH Pa3IUYHbIe METOBI U 3aMPOCHI TP TIOUCKE U 0TOOpe MHbOpMAITUN
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX JJII  BBINIOJIHEHHUS  Y4YEOHBIX U
MO3HABATENBHBIX 3a7a4 OMNPEACNIEHHOTO THIA, NPUOOpeTeHne ombiTa B 00JIACTH
HCIOJIb30BaHusl MH()OPMALIMOHHO-KOMMYHUKATUBHBIX T€XHOJOTUMN, OBJIAJICHUE KYJIbTYpPOi
AKTHUBHOTO HCMOJb30BAaHUS PA3IUYHBIX MMOHUCKOBBIX CUCTEM, CAMOCTOATEIBHO BBIOMPATh
ONTUMAJIbHYIO (OpMY TIpeACTaBICHHS WH(HOPMAITMHN U WUTFOCTPUPOBATH PEIIacMbIe 3aa4H
HECJIOKHBIMHU CXEMaMH, TuarpaMmMamMu, IpyrumMu hopmMamu rpaduki 1 iX KOMOWHAIIASIMY;

YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATH B MpoOIlecce YUeOHOW M HMCCIeA0BaTENbCKON
NEATeNIbHOCTH WH(POPMAIMIO O BIMUSHUUA MPOMBIIUIEHHOCTH, CEJIbCKOI0 XO3SIMCTBA U
TPAHCIIOPTa HA COCTOSIHUE OKPY>KAIOLEl MPUPOTHOUN CpeJIbl.
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KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

YMEHHUS 3a/laBaTh BOMPOCHl (B XO0JA€ Juajora u (Wiau) JUCKYCCHHM) IO CYIIECTBY
oOcyxaeMoi Tembl, (HOPMYIUPOBATh CBOM MNPEIJIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS
MPEIOKEHHOW 3a/1a4u;

YMEHHS TPEACTABIATh MOJYYEHHbIE pe3yJbTaThl MO3HABATEIbHOM AEATENBHOCTU B
YCTHBIX M TMCBMEHHBIX TEKCTaX; JeNaTb IMPE3eHTALUI0 PE3YyIbTaTOB BbITOJIHEHUS
XUMHUYECKOTO dJKCIIEpUMEHTa (JJa0OpaTOpPHOro OmbITa, JIAOOpaTOpPHOM pabOThl IO
MCCJIEI0BAHUIO CBOMCTB BEIIECTB, YYEOHOI'O MPOEKTA);

YMEHHs y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOMW MO3HABATEIBHON U
UCCJIeI0BATEIBCKOM JEATENBHOCTU MPU PEIICHUH BOZHUKAIOIIMX MPOOJIEM Ha OCHOBE y4ETa
oOILIMX MHTEPECOB M COIIACOBAHUA MO3UIMI (00CYXkAeHHs,, OOMEH MHEHHUSMH, «MO3TOBbIE
HITYPMbD», KOOPAMHAIMS COBMECTHBIX JCMCTBHM, ONpenesieHue KPUTEPHEB IO OLEHKE
KayecTBa BHINIOJHEHHON paOOTHI U APYTHE).

PerynsiTuBHbIe YHHBepcalbHbIE YUeOHbIe IeficTBUS:

YMEHHE  CaMOCTOSTENIbHO  OMNpeAeNATb  UeNH  JACSTENbHOCTH,  IUIAaHMPOBATh,
OCYHIECTBIISITh, KOHTPOJIUPOBATH M TMPU HEOOXOAMMOCTH KOPPEKTUPOBATh  CBOIO
JeSTENbHOCTh, BbIOMpaTh Haubonee d>(QPexkTuBHBIE CHOCOOBI pEIIeHUs Y4EeOHBIX U
MO3HABATEIbHBIX 33/1a4, CAMOCTOATEILHO COCTABIISATh UM KOPPEKTUPOBATDH MPEIOKEHHBIH
ITOPUTM JEHCTBUU TP BBIMOJHEHUU 3aJlaHUN C y4ETOM TOJTY4YEHHUs HOBBIX 3HAHUI 00
U3y4aeMbIX OOBEKTaX — BEIIECTBaX M PEaKIMSAX, OIEHUBATH COOTBETCTBUE MOJYYEHHOTO
pe3ynbTrata 3asBICHHOW I1I€JM, YMEHHUE WCIOIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI,
npearaemMbie B YCIOBUM 3aIaHHM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeamMeTHBIX pe3ydbTAaTOB MO OCBOCHHUIO O0S3aTENBHOTO COJEpKaHMUS,
YCTAaHOBJICHHOTO JIaHHOW (QefiepanbHON padoueld MporpamMmoi, BBIACISIIOT: OCBOCHHBIC
oOydJarolmMUMHCsl Hay4YHbIC 3HAHUS, YMEHUS M CIIOCOOBI JEUCTBUH, CIEIM(PUUCCKHE IS
npeIMeTHON 001acTu «XUMUs», BUIBI ICSITEIBHOCTH MO MOJYYCHUIO HOBOTO 3HAHMUS, €T0
WHTEPIpETallii, NPeoOpa3oBaHUI0 M TMPUMEHEHUIO B PA3JTUYHBIX YYEOHBIX W HOBBIX
CUTYaIlUsX.

K koniy oOyuenus B 8 kjacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUIA:

e  pAacKpbIBaTb CMBICI OCHOBHBIX XHMHYECKHUX TIOHSATHUW: aTOM, MOJEKYIa,
XUMHYECKUI 3JIEMEHT, MPOCTOE BELIECTBO, CJOKHOE BEIIECTBO, CMECh (OAHOPOJHAs M
HEOJHOPOJHAsA), BaJlEHTHOCTb, OTHOCHUTEJbHAs aTOMHas M MOJEKYJIsipHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIPHAS Macca, MaccoBas J0Jsl XMMUYECKOro AJIEMEHTA B
COEJIMHEHNUH, MOJIIPHBI 00BEM, OKCH/JI, KHCJIOTA, OCHOBaHHE, COJIb,
AIEKTPOOTPULIATETILHOCTh, CTETICHh OKHCJICHUS, XMMHYECKas peakius, KIacCH(PUKAIIHS
peakuuii: peakuuu COEAUHEHUS, PEaKLHUH DPA3JI0KEHUsS, PEaKLHMH 3aMEIEHUs, PEaKLUu
0oOMEHa, PK30- M 3HIOTEPMUYECKHE PEAKLUHU, TEIUIOBON 3(QeKT peakiuu, sapo aroma,
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ANIEKTPOHHBIN CJOM aToma, aroMHas OpOWTalb, paguyc aToMa, XUMHUYECKas CBS3b,
MIOJISIPHAS. M HEMOJISIpHAsl KOBAJICHTHAS CBSA3b, MOHHAS CBSA3b, HOH, KATHOH, AHUOH, PacTBOD,
MaccoBas J0Jis BellecTBa (IPOLEHTHAs KOHIIEHTPALUs) B paCTBOPE;

e  WJUIKOCTPUPOBATH B3aHMMOCBS3b OCHOBHBIX XMMUUYECKUX OHATUNA U IPUMEHATH 3TH
MIOHATHSA MPU ONKMCAHUY BEILECTB U UX MPEBPALLICHUIL;

e  HCHOJB30BATh XWMHMUYECKYIO CHUMBOJIMKY JUIsl COCTaBJIEHHS (OpMYN BEUIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

e  OMNpEAeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIIECHb
OKHUCJICHHMSI DJIEMEHTOB B OWHApHBIX COEIMHEHUSAX, NPUHAIICKHOCTh BEIIECTB K
onpeeNéHHOMY KJlaccy COeAMHEHUH 1Mo (GopmynaM, BUA XUMUYECKOU CBA3M (KOBaJIEHTHAs
Y MOHHAs) B HEOPraHUYECKUX COCTMHEHUSIX;

e  packpeiBaTh cMmbicn  Ilepumommueckoro  3axkona JI. M.  Menngeneesa:
JEMOHCTPUPOBaTh TOHUMAHHE MEPUOJUYECKOW 3aBUCHUMOCTH CBOMCTB XHUMHUYECKHX
AJIEMEHTOB OT UX MOJokeHUs B llepronnueckoil crucreme, 3aKOHOB COXPAHEHHS MaccChl
BEILECTB, OCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYE€HUs, 3aKOHa ABOTaIpo;

e  ONHWCHIBATh W XapakTepus3oBaTh TaOMUuHyr0 ¢opmy I[leproguueckoil cucTemsl
XUMHYECKUX DJIEMEHTOB: pa3iuyaTh TMOHATHS «rJIaBHas mnoArpynna (A-rpynma)» u
«mobounas mnonarpynmna (b-rpynma)», wanele u  OonbliMe€ TEPUOIBI, COOTHOCUTH
o0o3HaueHusi, KOoTopele uMewTcs B Tabmune «llepuonuueckas cucreMa XUMHYECKUX
anemenToB JI. M. MenaeneeBay ¢ 4YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS ATOMOB
XUMHYECKUX 2JIEMEHTOB (COCTaB M 3apsi sApa, 00Iee YUCIIO FIEKTPOHOB U pacipeiesieHue
UX I10 3JEKTPOHHBIM CJIOSIM);

e  KjaccupUUUpOBaTh XUMUYECKHE OJIEMEHTBhl, HEOPraHWYEeCKHME  BEIIEeCTBa,
XUMUYECKHE peakuuu (1m0 4YHCIYy M COCTaBY Y4YaCTBYIOLIIMX B pPEAKUMH BELIECTB, IO
TeroBomMy 3 dexry);

e XapaKkTepu30BaTh (OMHUCHIBAThH) OOUIUE XUMUYECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB,  NOATBEpXKJas  ONMCAaHWE  NOPUMEpPaMU  MOJEKYJSIPHBIX  YpPaBHEHUMU
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLINN;

e  IIPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'0 COCTABA,
BO3MOXXHOCTH IIPOTEKAHUS XUMUYECKUX MTPEBPAIIEHNAN B Pa3JINYHBIX YCIOBUSIX;

e  BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJSIDHYHO M MOJIIPHYIO MAacChl BEIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEeMEHTa o (opMylie COEIUHEHMs, MAcCCOBYIO IOJIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IT0 YPABHEHUIO XUMUYECKON PEAKIINH;

. MPUMEHATh OCHOBHBIC OIEPAIIMU MBICIUTEILHON JEATCIIPHOCTH — aHalIu3 |
CUHTE3, CpaBHCHHE, OOOOIICHHEe, CHUCTEMATHU3aIui0, KIAaCCU(DHUKAIIUIO, BBISIBICHUC
MIPUYMHHO-CJICJICTBEHHBIX CBA3€M — JUISI W3yYeHHUS CBOMCTB BEIIECTB U XUMHUYECKHX
peakiiuii, eCTeCTBEHHO-HAy4YHbIE METOAbl TIO3HAaHUS — HaAOMIOJCHUE, W3MEpPECHHUE,

MOJICTUPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIA U MBICIICHHbIN );
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e  CIIEOBaTh MpaBHJaM IIOJb30BAHMS XUMUYECKOM MOCYAOH M J1aOOpaTOPHBIM
o0OpyZOBaHMEM, a TaKXKe MpaBWaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIUSIMHU IO BBIMIOJIHEHUIO Ja0OpPaTOPHBIX XMMUYECKHX ONBITOB MO MOJIYYEHHUIO U
coOMpaHuio ra3000pa3HbIX BEIIECTB (BOJIOPOAA U KUCIOPOAa), MIPUTOTOBICHUIO PACTBOPOB
C ONpencnEHHOM MAaCCOBOM JOJIEW PaCTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U MPOBOIAUTH
XUMHYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEI0YEN U KUCIOT C MIOMOIIbIO
MHIUKATOPOB (JIaKMyC, (peHoI(PTaenH, METUIOPaHX U IpyTHUe).

K koHiy oOyueHus B 9 kjacce npeIMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpakaTb COPMUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUMA:

e  PpAacKpbIBaTb CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUH: XUMHUYECKHI 3JIEMEHT,
aToM, MOJIEKyJla, HOH, KaTHOH, AaHHMOH, I[POCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO,
BaJCHTHOCTb, D3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHHUS, XUMHUYECKas peakius,
XUMHYECKasi CBsI3b, TEIUIOBOM d(QeKT peakuuu, MOjIb, MOJSPHBIA 00BEM, pacTBOp,
AIEKTPOIHUTHI, HEAJIEKTPOJIMUTHI, DJEKTPOJIUTUYECKAs JUCCOLMALIMS, PEAKIMH HOHHOTO
oOMEHa, KaTalu3aTop, XUMUYECKOE pPaBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIE PEaAKIIUH,
OKHUCJIUTENbHO-BOCCTAHOBUTEINIbHBIE PEAKIIMH, OKHCIUTEIb, BOCCTAHOBUTEINb, OKHCICHUE U
BOCCTAHOBJICHUE, AJJIOTPOIHs, aMPOTEpHOCTh, XUMUYECKasi CBA3b (KOBaJICHTHAsl, MOHHAS,
MeTajInyecKkas), KpUCTaIMYecKas pemérka, KOppO3Us METAJIOB, CIUIABbl, CKOPOCTb
XUMUYECKOW peakuu, npeaeiabHo gonycrumas konneHTpanus [1/IK Bemectsa;

e  WUIKOCTPUPOBATH B3aHUMOCBS3b OCHOBHBIX XUMUUYECKUX OHATUUA U IPUMEHATH 3TH
HOHSATUS MPU ONMCAHUM BEUIECTB U UX MPEBPALCHUN;

e  HCHOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBiieHUS (GOpMYJd BEUIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUM;

e  ONpPEACNSATh BAJICHTHOCTh M CTENEHb OKHUCIEHUS XHUMHUYECKHX DJIIEMEHTOB B
COEIMHEHUAX PA3IUYHOrO COCTAaBa, MPUHAJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy
COCNMHEHUNH 1O QopMynaMm, BHUJ XUMHUYECKONW CBs3U (KOBAJICHTHAas, WOHHAs,
MeTaJTnYecKas) B HEOPraHMYECKUX COCIMHEHHUAX, 3apsijl MOHA 10 XUMHUYECKON (hopmyre,
XapakTep cpeabl B BOAHBIX  pacTBOpaX  HEOPraHWYECKUX  COEIWHEHHW, TUI
KPUCTAJUNINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

e  packpeiBath cMbIci llepmogmueckoro 3akona J[. WM. Menneneesa wu
J€MOHCTPUPOBATh €ro MOHUMAaHHE: OMHUCHIBATh M XapaKTepU30BaTh TAOIUYHYIO (GopMy
[lepruonnyeckoil CHCTEMBl XUMHUYECKHX JSJEMEHTOB: pa3auyarh IOHITHS «TJIaBHAS
noarpynmna (A-rpynna)» u «mnoboyHas mnoarpynmna (b-rpynma)», manble u OoJbIIne
MIEPUOJIbI, COOTHOCHUTh OOO3HAaYEHUs, KOTOPHIE HMMEIOTCS B IEPUOJMYECKOW Tabiuue, ¢
YUCJIOBBIMHU XaPAaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij
A51pa, 00IIee YUCIIO 3JIEKTPOHOB U PACIPEEICHUE UX IO JIEKTPOHHBIM CJIO0SIM), OOBSICHATh
o01Ire 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M MX COCJIMHEHHUH B Ipenesax
MaJibIX EPUOAO0B U IIaBHBIX MOATPYII C YYETOM CTPOECHUS HX aTOMOB;
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e  KJaccupUUUPOBATh XUMHUYECKHE DJIEMEHTbl, HEOPraHMYECKHE  BEILECTBA,
XUMHYECKUE peakuuu (M0 YHMCIy M COCTaBy YYAacTBYIOIIMX B PEAKUUU BEILIECTB, I10
TeroBoMy 3G (PeKTy, M0 UBMEHEHUIO CTENCHENH OKUCIICHHUSI XUMUYECKUX 3JIEMEHTOB);

e  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME M cHeU(PUUYECKHE XUMHUYECKHE CBOMCTBA
MPOCTBIX M CIIOKHBIX BELIECTB, MOATBEPKIas OINUCAHUE MPUMEpPaMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

e  COCTaBIISITb YpPaBHEHHUS 3JEKTPOJUTUYECKOW IUCCOIMAIMU KHUCIOT, ILIeJIouYed u
COJICH, TIOJHBIE W COKpAIIEHHBIC YpPAaBHEHUS pEaKIUid HOHHOrO OOMEHa, ypaBHEHUS
peakuuid, MOATBEPXKIAIOIIMX CYIIECTBOBAHUE TIE€HETUYECKOM CBSA3M MEXKIYy BEIIeCTBAMU
Pa3TUYHbBIX KJIACCOB;

e PAaCKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA MOCPEACTBOM
COCTaBJICHHUS 3JIEKTPOHHOI0 0alaHCca ATUX PEaKIUi;

e  TPOTHO3MPOBATH CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHUA,
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALICHUHN B PA3IMUHbBIX YCIOBUSX;

e  BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJISAPHYIO M MOJSPHYIO Macchl BEIECTB,
MAacCOBYIO JIOJI0 XMMHYECKOrOo 3JeMEeHTa Mo (QopMyse COeAMHEHHUS, MAaCCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUUECKON peaKIlny;

e coOnrofaTh NpaBWJIa TMOJB30BAHUA XUMUYECKOM TMOCYI0M UM J1abopaTopHBIM
o0opyaoBaHMEM, a TakKe IpaBWiIa OOpalleHHus C BEIIeCTBAMHU B COOTBETCTBHH C
MHCTPYKIMSIMHU IO BBITIOJIHEHUIO J1a0OpPaTOPHBIX XUMUYECKUX OMNBITOB MO TMOJIYYEHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

e  IIPOBOJMTH PEAKIMUH, MOATBEPKAAIOIINE KAauyeCTBEHHBII COCTaB pa3IMYHbIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OpOMUI-, MOAUI-, KapOoHaT-, pocdat-,
CWJIMKAT-, Cylb(aT-, TUIPOKCUA-UOHBI, KATHOHBl AMMOHHUS U MOHBI U3YYEHHBIX METAJIJIOB,
IPUCYTCTBYIOILIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

e  TIPUMEHATh OCHOBHBIE OIEPALMHU MBICIUTEIBHON JAEATEIBHOCTH — aHalu3 M
CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CUCTEMATU3aI|IO, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBS3€H — JUIsl U3yYEHHs CBOWCTB BEIIECTB M XMMHUUYECKUX PEAKLUN, ECTECTBEHHO-HAy4YHbIE
METO/Ibl TT03HAHUSI — HAOJII0JCHHE, U3MEPEHUE, MOJCIUPOBAHNE, HKCIIEPUMEHT (peabHbIN
Y MBICJICHHBIN).

19



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
N KounyecTBouacos DJIeKTPOHHBbIE
; (m¢posbie)
n/ HanmenoBaHunepa3siesioB H TeMnporpamMmbl | Beer KonrpoabHubiepador IIpakTHyeckuepadoT
o0pa3oBaTe/bHbIEpecypc
11 0 bl bl
bl
Paznen 1.IlepBonayanbHble XUMHYECKHETIOHSTHS
11 Xumusi — BakHas 00JIaCTh €CTECTBO3HAHUS U 5 9 bubnuorexa [JOK
' MIPAKTHUYECKON IEATEIbHOCTH YEIIOBEKA https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 B 15 1
CIECTRA 1 XUMUHECKHCpearintl https://m.edsoo.ru/7f41837c
Hroromnopaszneny 20
Pa3znen 2.BaxHeiilue npeacTaBUTe I HEOPraHNYeCKNX BellecTB
bu6mmoreka [IOK
2.1 Boznyx. Kucnopon. Ilo e 00 okcuaa 6
AYR. RUCIOPOdL, SOHATH wenax https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.2 B 1 e 8 1 1
OAOPOAL-LIOHATHE O KHCIOTAx H COTX https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.3 Bona. P I e 00 5 1
Ofta. FacTBOpe. LIOTATHE 0b OCHOBAHIAX https://m.edsoo.ru/7f41837c
OCHOBHBIEKIIACCHIHEOPTaHUUECKUXCOCTUHEHH bubnnoreka [JOK
24 . 11 1 1
i https://m.edsoo.ru/7f41837c
Uroronopazneny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumnueckux 31eMeHToB /. . MenneseeBa. CTpoeHueaTomos.
XuMn4yeckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIHU

3.1

[Tepuonnueckuii 3akoH u Ilepuoanueckas

7

bu6mmoreka [JOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

cucTeMa XUMUYECKUX 3ieMeHToB /. U.
MemnneneeBa. CtpoeHueaToma

https://m.edsoo.ru/7f41837¢c

3.9 Xumuueckasi cBsi3b. OKHCIUTETHHO- 8 bubnuorexa [JOK
BOCCTAaHOBUTEJIbHBIE PEAKLIMHT https://m.edso0.ru/7f41837c
bubnuorexa [JOK
Hroronopaszery 15 https://m.edsocla_.[ ru/7f41837c
PesepBHOECBpEMS 3 brbmmorexa [OK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

N KoanuecTtBouacos DJIeKTPOHHbIE
; (ma¢poBbIe)
n/ HanmeHnoBaHuepa3siesioB H TeMIIPOrpaMMbl Bcer KonrpoabHubiepador IIpakTHyeckuepadoT
o0pa3oBaTe/bHbIEpeCypC
1 0 bl bl
bl
Pa3nes 1.BemecTBo U XUMHYeCKHE peaKIMU
11 [ToBTOpEHUEe U yriydiieHne 3HaHuN OCHOBHBIX 5 1 bubnnorexa [JOK
' paszesnoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEAKITH 4 bubnuoreka [JOK
' i https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS] AUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroronopazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX 4 1 bubnuoreka [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
99 OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX 6 bubnunoreka [JOK
' anemeHTOB VIA-rpynmel. Cepa u eécoeTMHEHUS https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmbl. A3ot, pochop u ux 7 1 bubmmorexa [TOK
' DYHHERL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
24 3neﬁeHT011: IVAli)r Ibl. YTJIEpOJ U KPEMHHUM 8 1 2 Bubmmorexa LIOK
' DYHHERL POA T 1P https://m.edso0.ru/7f41a636
U UX COEIUHEHUS
Hroronopaznemny 25

Pa3zgen 3.MeTaiibl M HX COCTUHEHUS
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. bubnmoreka [JOK
3.1 | ObmwmecsoiicTsameranon 4 https://m.eds00.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxxneime MeTajUIbl 1 UX COSTUHEHUS 16 httos://m.edso.ru/7f41a636
Hroromnopaznemy 20
Pasznen 4.Xumus u okpyxkaiouas cpeaa
41 BeniecTBa u maTepuainbl B KU3HU 3 bubmmoreka [{OK
' 4eJI0BeKa https://m.edsoo.ru/7f41a636
Hroromnopaznemy 3
p 3 bu6mmoreka [IOK
C3CPBHOCBPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJJMYECTBO YACOB I1O 68

[TPOTPAMME

LLI O L LLI LLL LY LLL LU LA LI L,
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Jlarausyyenu
Ne KosmnuecTtBouacon |
Temaypoka JyleKTpOHHBbIeNN(PpPOBbICOOpa3oOBaTEN
n/ I I bHbIEpPECYPCHI
. Bce | Kourp.paé | IIpakrt.pad o 0
ro OThI OThI naany | pax
Ty
[Ipeamer xumun. Posie xumuu B KU3HA 1 02.09.2 bubnuoreka [JOK
yenoBeka. Tela v BenecTsa 0 2;3 ' https://m.edsoo.ru/ff0d210c
[Touarue o MeTOqax MO3HAHUSA B XUMUHU 1 04.09.2 bubmmorexa TIOK
023 https://m.edsoo.ru/ff0d227e
[Tpaktruueckas padota Ne 1 «IIpaBua
paboTHI B TaOOPATOPUU U TIPUEMBI 1 09.09.2 bubnuoreka [IOK
oGparienus ¢ 1a00paTOPHLIM 0 2\;3 ' https://m.edsoo.ru/ff0d23dc
000pyJI0BaHUEMY
Uuctele BemecTBa 1 cMecu. CriocoObl 1 11.09.2 bubnuoreka [JOK
pasjesenus cMecen 0 223 ' https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2 «Pa3nencHue
. . bubnuoreka [JOK
cMmecelt (Ha mpuMepe OYUCTKY TOBAPEHHOM 1 16.09.2
https://m.edsoo.ru/ff0d28c8
COJIH)» 023
bu6mmoreka [JOK
A 1 18.09.2
TOMBL M MOMSEAIRL 023 https://m.edsoo.ru/ff0d2a6c
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XHUMHUYECKUE AIIEMEHThI. 3HAKHU (CUMBOJIbI)

bubmuoreka [IOK

7 23.09.2
XUMHUYECKHX JIEMEHTOB 023 https://m.edsoo.ru/ff0d2be8
bu6mmoreka [{OK
8 [IpocTblie u clI0KHBIEBENIECTBA 25.09.2 htts://m.edsoo.ru/f0d2a6e
023
bubmmoreka [IOK
- .09.2
9 ATOMHO-MOJIEKYJISIPHOCYUEHHE 30.09 https://m.edsoo.ru/ff0d2d50
023
3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.
10 Xumudeckas popMmyia. 02.10.2 bubnmoreka [JOK
BasleHTHOCThaTOMOBXUMUYECKUXIIIEMEHT 023 https://m.edsoo.ru/ff0d2eae
OB
OrtHocHTeNnbHAs aTOMHAs Macca. bubnuorexa [JOK
11 07.10.2
OtHOcUTENbHAA MOJIEKYJIIPHAs Macca 023 https://m.edsoo.ru/ff0d323c
MaccoBas 10J11 XUMHYECKOTO DJIEMEHTA B bu6mmoreka [JOK
12 09.10.2
COEOUHEHUN 023 https://m.edsoo.ru/ff0d350c
KonnuecTtBo BemectBa. Mosb. MossipHast bubnuoreka [JOK
13 14.10.2
Macca https://m.edsoo.ru/ff0d5230
023
du3znyecKrue U XUMHUYECKUE SIBIICHUS. bubnuoreka [JOK
14 16.10.2
XuMuUecKas peakius 023 https://m.edsoo.ru/ff0d37fa
IIpu3Haky u ycinoBHs IPOTEKAHUS bubnuorexa [IOK
15 . 21.10.2
XUMHUUYECKUX PEaKLni 023 https://m.edsoo.ru/ff0d3al6
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3aKOoH COXpaHEHHUsI MAaCcChl BEIECTB.

bubmuoreka [IOK

16 23.10.2
XHAMHUYECKUE YPABHEHUS 023 https://m.edsoo.ru/ff0d3b88
BrIunciieHUs KOJIMYECTBA, MACChI
17 BEIIECTBA 110 YPABHEHUSIM XUMUYECKUX 28.10.2 bubmmorexa [TOK
R . P o https://m.edsoo.ru/ff0d5708
peaxiuit 023
Kimacc a ec ea 7|
15 | (Conmmmnn prnomernn s 11112 BuGuoresa LIOK
a - P ’ HI ’ 023 https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBIiI- BuG OK
19 sHIMKIIoneaucT. O0o0IEeHue u 13.11.2 nosmorexa I
N https://m.edsoo.ru/ff0d40c4
CUCTEMATH3AIMA3HAHUN 023
Bos — cMech razoB. CocTaB BO3ayxa.
20 Kncizxo — DJIEMEHT U IIPOCTOE e 18.11.2 bubmmorexa TIOK
poA P o https://m.edsoo.ru/ff0d4290
BemectBo. O30H 023
duznueckue €CKHe CBOMCTBaA
21 | ncnoposa (pemcmn oxmencmnts, 20,112 BuGmorera 11K
poaa (peaxtt ’ 023 https://m.edsoo.ru/ff0d448e
ropenue). [lonstueobokcumax
Crioco0bl MOJIyYeHUs KUCIIOPOaa B
22 nabopaTopun iqn OMI)IIHJ'ICHI;IOILTI/I 25.11.2 Eubmrorexa HOK
patop p ’ 023 https://m.edsoo.ru/ff0d4614
[TpuMeHeHHEKKCIIOpOo1a
TemmoBoit 3¢ (heKT XMMHUECKON peaKIlH,
bubnuoreka [JOK
23 MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH, 27.11.2
https://m.edsoo.ru/ff0d497a
9K30- U SHJOTEPMHUUYECKHUX PEAKITUIX 023
Tonnuso (HedTh, yroiab U METaH).
24 3ar HBHCI—EI/IC(II;O3 yra CIIOCOOBI iro 02122 bubmorexa [IOK
p yxa, 023 https://m.edsoo.ru/ff0d4790
MPEI0TBPAILCHHS
25 IIpaktrnyeckas padora Ne 3 o Teme bubnuorexa [IOK
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«[Tomyuenne u cobupanue KUcIOpoaa, 04.12.2 https://m.edsoo.ru/ff0d4c4a
W3yUYEHHE €r0 CBOWCTB 023
26 Bonxopon — anemeHT u nmpocroe 09.12.2 bubnuorexa [JOK
BelecTBo. Haxoxienue B mpupoie 0 2;3 ' https://m.edsoo.ru/ff0d4ae2
27 du3nYecKue U XUMHUYECKHAE CBOMCTBA 11.12.2 bubmmoreka [JOK
Bozopoaa. [IpumenenneBo10poaa 023 https://m.edsoo.ru/ff0d4dd0
28 [ToHsiTHE 0 KUCIIOTAX U COJISX 16.12.2 bubmiorexa HOK
https://m.edsoo.ru/ff0d4ddo
023
Crioco0pl oTy4eHus BOJAOPO/Ia B bu6moreka [IOK
29 18.12.2
naboparopuu 023 https://m.edsoo.ru/ff0d50d2
30 KonTpoasHas padora Nel o teme 23.12.2 bubnmroreka [JOK
«BerecTBa 1 XUMUYECKHE PEAKITUI) 023 https://m.edsoo.ru/ffod4ddo
[TpakTuueckas padota Ne 4 o Teme
31 «ITonmyuenue u cobupanue BoIOPoOIa 25.12.2 bubmorera [JOK
i . p AOpoaa, o https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY 023
30.12.2 bu6mmoreka [JOK
32 M i 00BE .3 A
OJIAPHEIH OOBEM Ta30B. JAKOH ABOTALPO 023 https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOIMYeCcTBa
33 BEILIECTBA I'a3a 110 €r0 U3BECTHOM 13.01.2 bubmorexa HOK
B . y 024 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Breranciienus 00EMOB ra3oB 110
34 ABHCHUIO PEeaKIMU Ha OCHOBE 3aKOHa 15.01.2 bubmorera [JOK
yp . peakt N 024 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dusnyecKkrue 1 XHMUUYECKHE CBOMCTBA 20.01.2 bubmuoreka [JOK
BOJBI 024 https://m.edsoo.ru/ff0d587a
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Cocras ocHoBauuii. [lousrue 00

22.01.2

bubnuoreka [IOK

36
WH/IUKATOpax 024 https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HachliieHHbie 1
37 HEHACHIIIIEHHBIE pacTBOPHL. MaccoBas 27.01.2 bubmorexa HOK
P PPl o https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE 024
[Ipaktudeckas padora Ne 5 o teme
38 «IIpurotoBneHue pacTBOpPOB ¢ 99.01.2 bubnuotexa [JOK
OnpeIeTIEHHON MacCOBOM 10Jei 0 2'4 ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
KonTponsnas padora Ne2 o teme bubnuoreka [JOK
39 03.02.2
«Kucnmopoa. Bomopoa. Bona» 024 https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, Kiaccudukaus, bubnuorexa [JOK
40 05.02.2
HOMEHKJIaTypa 024 https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEpPHBIX 10.02.2 bubamorexa LHOK
’ P o https://m.edsoo.ru/ff0d664e
OKCHJIOB 024
42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, 12.02.2 bubnuoreka [JOK
HOMEHKJIaTypa 0 2'4 ' https://m.edsoo.ru/ff0d67ca
[Tony4yeHnue u XUMHYECKHE CBOMCTBA bubnuorexa [IOK
43 . 17.02.2
OCHOBaHUI 024 https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccudukaus, bu6mmoreka [JOK
44 19.02.2
HOMEHKJIaTypa 024 https://m.edsoo.ru/ff0dfee2
45 [lonyueHnune u XuMHU4YECKHE CBOMCTBA 24.02.2 bubnuorexa [IOK
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KHUCJIOT 024 https://m.edsoo.ru/ff0dfee?
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI 96.02.2 bubnuorexa [JOK
HOJTy4EHHs], XAMUYECKHE CBOWCTBA 02'4 ' https://m.eds00.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemmenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME 02.03.2 bubnuoteka [JOK
«OCHOBHBIE KIIACCH HEOPraHMYECKUX 0 2'4 ' https://m.eds00.ru/00ad9b7c
COCJIMHEHM I
48 I'eneTnueckas cBsI3b MEXKY KJIaCCaMU 04.03.2 bubmmoreka [{OK
HEOPraHUYECKUX COETMHEHUM 0 2'4 ' https://m.edso0.ru/00ad9a50
b K
49 O06o0meHre U cHCTeMaTH3aUsI3HAHU T 09.03.2 nommorexa O
https://m.edsoo.ru/00ad9ch2
024
KontponbHas padota Ne3 o teme
" bubnuoreka [IOK
50 OcCHOBHBIE KJIACCHI HEOPTAaHUIECKUX 11.03.2
5 https://m.edsoo.ru/00ad9ela
coeqrueHui” 024
[TepBbIe MOMBITKH KIIACCH(PUKAITTN
bu6mmoreka [JOK
51 XUMHYECKHUX AieMeHTOB. [loHsaTre o 16.03.2
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOoJAHbIX JJIEMEHTOB 024
ITepuoauueckuii 3akoH u Ileproauueckas
bubnuoreka [JOK
52 cucTeMa XMMU4YecKux 3jeMeHToB /. U. 18.03.2
https://m.edsoo.ru/00ada52c
MeneneeBa 024
53 ITepyropl, IPYIIIbI, HOATPYIIIbI 01.04.2 bubmotera [JOK
PHOZEL, TPYHIRL HOMTPYH 024 https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX sIJIEp. 06.04.2 bubmuoreka [JOK
W3oTormsI 0 2'4 ' https://m.edsoo.ru/00ada342
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CtpoeHue IeKTpOHHBIX 000JI0UEK aTOMOB

bubmuoreka [IOK

IT i . .04.2
55 aneMeHToB Ilepuoamueckoit cucreMsr /| 08.0 httos://m.edsoo.ru/00adagbe
U. Menpeneena 024
XapakTepucTuka €CKOT'0 2JIEMEHTA
56 o I;FI:)THEJI;IOLP:;H):ZP;L IfI(O rnqgc;\:)ﬁm 13.04.2 bubmorexa HOK
proA 024 https://m.edsoo.ru/00ada824
cucreme /1. 1. Menaeneesa
3navenue [leproanueckoro 3aKoHa st
57 pa3BuTHA HayKu U npaktuku. /. 1. 15.04.2 bubnuorexa [JOK
MeH/ieneeB — y4€HBIH, EJaror u 0 2'4 ' https://m.edsoo.ru/00ada96e
IpaXKIaHUH
58 DIEKTPOOTPUIIATEITBHOCTHATOMOBXUMUYEC 20.04.2 bubnmoreka [JOK
KHX2JIEMEHTOB 024 https://m.edsoo.ru/00adaab8
59 HNonHassxuMuueckascBsI3b 22.04.2 brbmorexa [TOK
https://m.edsoo.ru/00adac34
024
60 KoBaneHTHasSOIIpHASXUMUYECKASCBSI3b 27.04.2 Bubmmorexa [IOK
https://m.edsoo.ru/00adaab8
024
KoBaneHTHasHENOIApHAIXUMUYECKASICBS3 bubnuoreka [JOK
61 29.04.2
b https://m.edsoo.ru/00adaab9
024
62 CTeneHbOKUCIICHHSI 04.05.2 bubmotera [JOK
024 https://m.edsoo.ru/00adae28
OxkucauTenbHO- bubnuoreka [JOK
63 06.05.2
BOCCTaHOBUTEJIbHBIEPEAKIINT 024 https://m.edsoo.ru/00adb076
64 OKHCIMTENN ¥ BOCCTAHOBHUTEIIN 11.05.2 bubmmorexa [JOK
024 https://m.edso00.ru/00adb076
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KonTtponrsHas padota Ne4 o teme bubmuorexa [IOK
65 1 13.05.2
«Ctpoenue aroma. XUMHUYECKAsICBSI3b) 024 https://m.edsoo.ru/00adb486
PesepBHblit ypok. O60011IEHNE U bubnuorexa [JOK
66 . 1 18.05.2
cucTeMaTu3anus 3HaHUH 024 https://m.edsoo.ru/00adb33c
67 PesepBHEIit ypok. O600IICHHE 1 1 20.05.2 bubmmoreka [JOK
crCcTeMaTH3aIHs 3HAHUH 024 https://m.edsoo.ru/00ad9ch?2
68 PesepBubiit ypok. O60011eHNE 1 1 95 05.2 bubnuotexa [JOK
CHCTEMATU3ALUS 3HAHUHI 0 2'4 ' https://m.edsoo.ru/ff0d61c6
OBIIEE KOJJMYECTBO YACOB I1O 68

[TPOI'PAMME
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9 KUIIACC

N KonuyecrBouacos Jlatausyuienus DJIEeKTPOHHbIE
[
- Temaypoka
n/m Beero Kontp. | IIpakr. | Ilo nnany | Ilo ¢pakry | um¢pposbieodpasoBaTen
padoTel | padoThI bHbIepecypchl
1 [Tepuonnueckuii 3akoH. [leprnoanueckas cucrema 1 bubmmoreka [{OK
xuMmudeckux 3nemerToB [1. . Mengeneesa 04.09.2023 https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTU B U3MEHEHUH CBONCTB 1 bubnuorexa [JOK
XAMUYECKUX JIEMEHTOB MEPBBIX TPEX NEPHOJIOB 07.09.2023 https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMeHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYECKHUX BEIIECTB 11.09.2023 https://m.edsoo.ru/00adb7e2
4 Byl XuMU4eCckoil CBA3U U TUTIBI 1 bubmuorexa [JOK
KPUCTAUTHICCKUX PEIIETOK 14.09.2023 https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o reme «IloBTopenue u
5 0 i 8 1 1
yriayOieHne 3HaHU OCHOBHBIX pa3zesioB Kypca 18.09.2023
KJ1acca
5 Knaccudukanus XuMudeckux peakiui 1mo 1 bubnuoreka [IOK
Pa3IM4YHBIM IPU3HAKAM 21.09.2023 https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN PEaKIIHH.
7 [ToHsiTHE O TOMOTEHHBIX U F€TEPOTEHHBIX 1 bubmmorexa [JOK
P 25.09.2023 https://m.edsoo.ru/00adbe9a
peaKusax
[TonsiTHe 0 XUMHUYECKOM paBHOBECHH. DAKTOPHI,
8 BIUSIOLIME HA CKOPOCTh XUMHUUYECKOM peakiuu u 1 bubmmorexa [IOK
B P peattt 28.09.2023 https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMHUYECKOTO PaBHOBECHS
9 OKHCAUTENHEHO-BOCCTAHOBUTENLHBIEPEAKITUU 1 Bubmmorexa LIOK
peattt 02.10.2023 https://m.edsoo.ru/00adcade
10 Teopus 31EKTPOIUTUYECKON TUCCOLUALINH. 1 05.10 2023 bubnuoreka [IOK
CunbHble U crabble IEKTPOIUTHI https://m.edsoo.ru/00adcd68
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bubmuoreka [JOK

11 4 5
OHHBICYpaBHEHHAPeaRtind 09.10.2023 https://m.edsoo.ru/00add448
XHMHUUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUI B
12 CBETE MPEACTABICHUHN 00 JIEKTPOTUTHUCCKOM Bubmmorexa LIOK
P P 12.10.2023 htps://m.edsoo.ru/00add5d8
JIUCCOINAITAN
XuMHYECKHE CBOMCTBA COJICH B CBETE
13 MpEeJICTaBICHUI 00 AIICKTPOJTUTHICCKOU Bubnuorexa LIOK
pest P 16.10.2023 https://m.edsoo.ru/00add8b2
JIUCCOITHAITAN
14 ITousaTue o ruapoM3econei brbmmorexa [OK
P 19.10.2023 https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
15 00600
ODHICHHE H CHETEMATHRAHILISHARHIH 23.10.2023 https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padota Ne 1. «Pemenne bubmuorexa [JOK
IKCTIEPUMEHTAIBHBIX 33129 26.10.2023 https://m.edsoo.ru/00addbfa
OO6mast XxapakTepUCTHKA TAJIOTEHOB. XUMUUYECKHE bubnuoreka [JOK
17 . 09.11.2023
CBOICTBa Ha MpUMeEpE XJIopa https://m.edsoo.ru/00addecO
18 XnopoBogopoa. CossiHast KUCIIOTa, XUMAYECKUE bu6mmoreka [IOK
CBOMCTBA, MOJTYYCHHE, IPUMCHCHUE 13.11.2023 https://m.edsoo.ru/00addfe?
19 [Ipaktrueckas padota Ne 2 o teme «llomydenne bubnuoreka [JOK
COJISTHOM KHUCJIOTBI, U3y4€HUE €€ CBONCTB) 16.11.2023 https://m.edsoo.ru/00ade104
Brrunciienus no ypaBHEHHSIM XUMHYECKUX bubnuoreka [JOK
20 . 20.11.2023
peaKIuii, €Cliv OJIMH M3 PEarcHTOB JaH B U30BITKE https://m.edsoo.ru/00ade348
bubmuoreka [JOK
21 O6mas xapaktepuctuka 3neMeHToB VIA-rpynmnsl 93.11.2023 httos://m.edsoo.ru/00adedss
An .H
B e
P A N pHpoOZe. 27.11.2023 https://m.edsoo.ru/00ade64a
XUMUYECKUECBOICTBACEPHI
23 CepoBonopos, cTpoeHue, Gpuzndeckue u 30.11.2023 bubnunoreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00ade64a
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Oxcuppl cepbl. CepHast KHCIIOTa, GU3HUECKUE U

bubmuoreka [JOK

24
XMMUYECKHE CBOMCTBA, IPIMEHEHHE 04.12.2023 https://m.edsoo.ru/00ade802
XUMHUYECKUE PEAKIINH, JISKAIINE B OCHOBE
IIPOMBIIIJIEHHOTO CIIOCO0a MOTy4eHuUsl CEpHOM
o5 KECHOTH i P bubnuorexa [JOK
' . 07.12.2023 https://m.edsoo.ru/00adea28
XUMHIYECKOEe3arpsi3HEHUEOKPYyKaroIeHCpe IpICOeT
WHEHUSMUCEPHI
26 Brrunciienne MaccoBo#l A0JIM BbIXOJA TPOTYKTA 11.12.2023 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO11as XapakTepUCTUKA AIEMEHTOB V A-TpYIIIBI.
27 A30T, pactipocTpaHeHue B IPUPOJIe, PU3NUECKHUE U bubmorexa HOK
» PAcHpoctp . PHPOE, 14.12.2023 https://m.edsoo.ru/00adec8a
XHUMHYECKHE CBOMCTBA
28 AmMUax, ero (pu3NYECKue 1 XUMUYECKHE bubnuoreka [IOK
CBOWCTBA, MOJTyYCHUE U IPIMECHEHUE 18.12.2023 https://m.edsoo.ru/00adeea6
KontponpHas padota Ne2 o teme Eu6 10K
nonmoTexa
. 21.12.2023
29 «INEKTPOIUTHYECKAS TUCCOIUANNSL. XUMHUICCKUE httos://m.eds0o.ru/00adf004
peaxiuu B pacTBOpax»
30 [Tpaktuueckas padota Ne 3 o teme «llomydenne bubnuoreka [IOK
aMMHaKa, U3y4eHHUE €ro CBOMCTBY 25.12.2023 https://m.edsoo.ru/00adf180
31 A3OTHast KUCI0Ta, €€ (PU3NIECKUEe U XUMHICCKUE bubnuoreka [JOK
CBOMcTBa 28.12.2023 https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIE aMMOHHSI B
32 KauecTBE MUHEPATbHBIX YI0OpEHUH. 11.01.2024 bubnunoreka [JOK
XHUMHUECKOE3arpsi3HEHUEOKPY KatolecpeIbIcoe o https://m.edsoo.ru/00adf518
WHEHUSMHUA30Ta
®ochop. Oxeun bocdopa (V) u pochopnas
33 KHCIIO0TA, (PU3NYECKHe U XUMHUYECKHE CBOICTBA 15.01.2024 Bu6mmorexa LIOK
’ ’ R https://m.eds00.ru/00adf68a
MOJTy4eHue
34 Hcnons3oBanue GochaToB B KauecTBE 18.01.2024 bubnuoreka [IOK
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MUHEPAIbHBIX YA0OpEHHIA.
3arps3HeHuenpupoHoiicpeapipocharamMu

https://m.edsoo.ru/00adfc20

VYriepoa, pacnpocTpaHeHHE B TIPUPO/IEL,

bubmuoreka [JOK

35 22.01.2024
¢u3nvecKrue 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoaa, ux Gu3ndeckrue u XUMUYECKUe
. bubnuorexa [JOK
36 CBOMCTBA. DKOJIOTHUYECKHUE MPOOTIEMBI, CBSI3aHHBIC 25.01.2024
https://m.edsoo.ru/00adfebe
¢ okcuzoM yriepoaa (1V)
37 VYroapHas KucioTa u €€ coiu brbmmorexa [OK
29.01.2024 https://m.edsoo.ru/00ae006¢
[IpaxTnueckas padorta Ne 4 o teme "[lonyuenue
38 JIEKUCIIOTO Ta3a. KauecTBeHHAs peakius Ha 01.02.2024 bubmmorexa LHOK
o . o https://m.edso0.ru/00ae027e
KapOOHAT-UOH
39 [lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX 05.02.2024 bubnuoreka [IOK
BEILIECTBAaX KAK O COCIMHEHHUSX yriepoa https://m.edsoo.ru/00ae054e
40 Kpewmuuii u erocoequnenust Bubmmorexa [JOK
P A 08.02.2024 https://m.edsoo.ru/00ae080a
[TpakTruueckast padota Ne 5. Permenue BuG 1OK
nonmoTexa
41 B i 10.02.2024
SKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Baxkueinive httos://m. edsoo.ru/00ae0bf2
HEMETAJLIbl U UX COCTUHEHUS
42 KontponbHas padota Ne3 o reme «Bakueiimme 12.02.2024 bubnuoreka [JOK
HEMETAJUIBI U UX COSTUHECHUI https://m.edsoo.ru/00ae0el8
OO011as XxapakTepUCTUKA XUMUYECKHX DJIEMEHTOB
43 — MeTajIoB. MeTamndeckas CBA3b U ) 15.02.2024 bubnuoreka [JOK
MEeTaJUIMYeCKasl KpUCTAJUTMYECKasi pelIETKa. https://m.edsoo.ru/00ae103e
Ou3NYeCKNEeCBOMCTBAMETAIIIOB
44 XUMUYECKue CBoﬁCTVBa METaJLJIOB. ) 19.02.2024 bubnmuoreka [JOK
DNEKTPOXUMHUYECKHUN PsiJl HAIIPSDKEHUH METaJIIOB https://m.edsoo.ru/00ae1156
45 O61ue crocoOb! moay4yeHus MeTamioB. CIuiaBbl. 99 02.2024 bubnunoreka [JOK

Brruncienus mo YPaBHCHUAM XUMHWYCCKUX

https://m.edsoo.ru/00ael156
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pEaKLMiA, ECIIU OJUH U3 PEAreHTOB COJIEPKUT

IpUMeCH
46 IloHsiTHE O KOPPO3UHUMETAIIOB bubmorexa LIOK
pp 26.02.2024 https://m.eds00.ru/00ae1278
bubmmoreka [{OK
47 29.03.2024
Ienourpiemeranel 9.03.20 https://m.edso0.ru/00ael14b2
bubmmoreka [{OK
4 4.03.2024
8 OxcuIBl U THIPOKCHIBI HATPHS U KaJTUsI 04.03.20 httos://m.edsoo.ru/00ae14b2
49 H.[enoriHozeMeanme METaJLIEl — KAIBIUN U 07.03.2024 bubmmoreka [{OK
Maraui https://m.edso0.ru/00ae15e8
bu6moreka [IOK
B i 11.03.2024
50 AKHENIINECOo e IUHEHUAKAIbIIAS 03.20 httos://m.eds0o.ru/00ae1568
51 O000111eH1E U CUCTEMATH3ALUI3HAHUI 14.03.2024
N . bu6mmoreka [IOK
52 JKécTtkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS 18.03.2024 httos://m.eds0o.ru/00ae1886
53 [TpakTuueckas pa?om Neo 6 mo Teme "XKEcTrocTh 91.03.2024 bubnuoreka [JOK
BOJIbl U METO/IbI €€ yCTpaHEeHUs" https://m.edsoo.ru/00aelae8
. bu6mmoreka [JOK
54 An 01.03.2024
FOMHHHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCUIA bubmorexa HOK
P s P s 04.04.2024 https://m.edsoo.ru/00aelc64
56 | JKereso 08.04.2024 bubmorexa HOK
https://m.edso0.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI 1 contn xkene3a (1) u xenesa 11.04.2024 bubnuoreka [JOK
1)) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3AUI3HAHUI 15.04.2024
59 IIpaktuyeckas pabora Ne 7. Pemenue 18.04.2024 bubnuoreka [IOK

SKCIICPUMCHTAJIbHBIX 3a/Jia4 11O TCME «Baxneimume

https://m.edsoo.ru/00ae3de8
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MECTAJJIBI U UX COCAUHCHUA»

Boruucnenus no ypaBHEHUSIM XUMHUUYECKHX
peaxIui, eciii OJJUH U3 PeareHTOB JaH B U30bITKE

bubmuoreka [JOK
. 1 22.04.2024
60 WM COTCPKUT HpI/IMGSI/I 04.20 https://m.edso0.ru/00ae1750
BrrarcneHnsIMaccoBONOIMBBIXO01AITPOTyKTAPEAKIT
17071
61 O0o01IeHre U CUCTeMAaTH3aAU3HAHHA 1 25.04.2024
62 KonTponsnas pabora Ne4 o teme «Baxneiimue 1 99.04.2024
METAJUTBI U UX COCTUHCHUS)
63 BeniecTBa u maTepuranbl B MOBCEAHEBHOM KU3HU 1 02.04.2024 bubmmoreka [{OK
YeJI0BeKa https://m.edsoo.ru/00ae3f50
64 XuMHIUYecKoe3arpsi3sHEHNEOKpyKaromeHcpe Ipt 1 06.05.2024 l:tfrfs?;;f;;gﬁz%e&?o
bu6moreka [IOK
P 1 13.05.2024
65 OJIb XUMHH B PEIICHUU 3KOJIOTHUYECKHX TPOOIeM 3.05.20 htts://m.eds00.ru/00ae4270
66 P63€p]iHI>II/I ypok. O000IIeHNE U CHCTeMAaTH3aITUS 1 16.05.2024 bubnuoreka [IOK
3HaHUU https://m.edsoo.ru/00ae0d0a
67 PeaevaHHﬁ ypok. O000IIeHNE U CHCTEeMAaTH3aITUs 1 90.05.2024 bubnuoreka [IOK
3HaHUHI https://m.edsoo.ru/00adb33c
68 PGSGp]iHBII/I ypok. O6001IeHIE B CUCTeMaTH3aIUS 1 93.05.2024 bubnuoreka [JOK
3HaHUHI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Xumus. 8 kimacc: y4ued.yist oomeoodpasoBatenbHbix yupexaennii / O.C. ['abpuensH. - 3-¢ Uz,
ctpeotut. - M.: [lpoda, 2022. - 286 c.

Xumus.knacc: yuae0. ast odieoopazoBarenbHbIx yupexaenuit / O.C. I'abpuensH. - 3-¢ us .,
ctpeotut. - M.: [lpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. T'abpuensn O. C., Bocko6oiinukosa H. I1., Slmykosa A. B. HactonbpHast kHura yuutens.
Xumus. 8 Ki.: Metoaudaeckoe ocoowue. - M.: JIpoda, 2021.

2. Tabpuensn O. C., SfmykoBa A. B. Terpanp ass 1a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pab6ot. 8 k1. K yuebnuky O. C. I'abpuensna «Xumug. 8 kiracey». M.: Jlpoda, 2022.

3. Tabpuensn, O. C. Meroanueckoe nmocooue k yaeouuky O. C. ['abpuensaa « Xumusi». 8
kinacc / O. C. IN'abpuensu. — M. : Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Meroaudeckoe nmocooue k yaeonunky O. C. ['abpuensaa « Xumusi». 9
kinacc / O. C. IN'abpuensu. — M. : Ipocda, 2021. — 108.

5. Xumus : TexHosorudeckue kaptel K yueouuky O. C. ['abpuensna «Xumust. 8 Kimacey :
Metoandeckoe mocoowue / JI. 1. AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHojorudeckue kapthl kK yaueoHuky O. C. ['abpuensina «Xumus. 9 xkiaacey :
Metoandeckoe rmocooue / JI. 1. AcanoBa. — M. : [lpoda, 2018

7. Xumus. 8 xi1.: KoHTposibHBIE U TpoBepoUHBIC padoThl K yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru I'azeta «Xumust» 1 caiiT 1y1s1 yaurens «5 uay Ha ypOK XUMUN
http://him.1september.ru Equnas xomiekius LIOP: IIpeamerHas KOUIEKIHS « XHMUS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Komrexuus Poccuiickoro o01eo06pa3oBaTeIbHOro moprajia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Annk6epoBoi

http://wwwalhimik.ru Beepoccuniickast ouMnmaa MKOJLHUKOB 10 XUMHH
http://chem.rusolymp.ru Opranudeckast XuMUSL: SJIEKTPOHHBINA YUCOHHUK [T CPEIHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: dJCKTPOHHbBIH yIeOHHK
http://wwwhemi.nsu.ru OTKpBITBIH KOJISHK: XUMHUS

http://www.chemistry.ru JlucraHiroHHast OTUMIHAA [T0 XMMHUH: TEIEKOMMYHHKAITHOHHBIA
00pa3oBaTeIbHBIN MPOCKT
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