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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa 1o XMMHH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs COCTABIICHA HA OCHOBE
TpeOOBaHUIl K pe3ylibTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueii mporpaMmbl BOCIIUTAHUSL U ¢ YYETOM KOHLEMIUU MpPErnofaBaHusl yueOHOro mpeamera
«Xumus» B 00pa3oBaTesbHbIX opranuzanusax Poccuiickoit @enepanuu.

[IporpaMmma mo xumMuu Aa€T MpelCTaBICHHE O LENiX, OOIIeld cTparerud oOydyeHwus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO NpeaMeTa, yCTaHABIUBACT
o0s3aTenpHOE MPEIMETHOE COZepXKaHUe, MpelycCMaTpUBaeT pacrpeielieHue ero mo Kjiaccam u
CTPYKTYpHUpOBaHME 110 pa3/iesiaM U TEMaM IPOrpamMMbl 110 XMMHHU, OIPEAEISAET KOJIUYECTBEHHbIE
Y KaYECTBEHHBIE XaPAKTEPUCTUKHU COAECPKAHUS, PEKOMEHIYEMYIO MIOCIEA0BATENIbHOCTh U3YUEHUS
XUMHHU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH y4eOHOTO mpolecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUaroXcs, ONpeaessieT BO3SMOKHOCTHU MPEAMETa JIJIs peaiu3alun
TpeOOBaHUI K pe3yiabTaraM OCBOEHHsS OCHOBHOH 0Opa30BaTeNbHOW MPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takke TpeOOBaHMI K pe3ylbraTaM OOydeHHs XMMHUU Ha
YpOBHE 1ieJIell N3y4YEHHUs MPEeIMETa U OCHOBHBIX BUJOB y4e€OHO-II03HABATEIbHON JESITEIbHOCTU
00y4aro1erocsi o OCBOCHHUIO Y4eOHOTO COJepIKAHUSI.

3HaHUEe XUMUH CITy>)KUT OCHOBOH 1151 (HOPMUPOBAHHSI MEPOBO33PEHHSI 00YYaIOIIET0Cs, €ro
MPEJICTABICHUI O MAaTepUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPaAIOT (hOPMUPYEMbIE XUMUEH
IIPEJICTaBICHUSI O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLIUY BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEJIIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBON U IKOJIOTUYECKOI 0e3011acCHOCTH, POOJIEM 3paBOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET pealin3allii BO3MOKHOCTEH JJIsi CAMOPA3BUTUSA U (POPMUPOBAHUS KYJIBTYPHBI
JUYHOCTH, €€ 001Iel U (GyHKIIMOHAILHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (HOPMUPOBAHHE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00yUaromIMXCs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM ~ y4eOHOMl ~ J1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIICIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCETHEBHOM KM3HH, TaK M B
npodeccuoHaIbHOMN 1eSTeTbHOCTH;

3HAKOMHUT CO CHeUU(UKONW HAy4YHOTO MBIIUIEHHUS, 3aKJIaJbIBAET OCHOBBI II€JIOCTHOTO
B3IJISJa HA €IMHCTBO IPUPOABI M 4YEJOBEKAa, SBISAETCS  OTBETCTBEHHBIM  ATAllOM
B (hOpPMHUPOBAHUH €CTECTBEHHO-HAYUYHOM IrPaMOTHOCTH 00yYarOIUXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAy4YHbIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B JKOJIOTMYECKOE 0Opa3oBaHUE
00y4aromuxcs.

JlanHble HampaBieHHs B OOyYE€HUM XUMHH 00€CleUMBarOTCs crienu(UKon coaepxaHus
y4eOHOT 0 MpeIMeTa, KOTOPBIH ABJIsETCS MeJarorniecky alanTHPOBAHHBIM OTpaskeHHeM 0a30BOi
HayKU XMMUHU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHMsS OPHEHTHUPOBAH Ha OCBOCHME
00y4aroIMMHUCS CUCTEMbI MIEPBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAENIBHBIX 3HAYMMBIX IIOHATUN OPraHUYECKON XUMHH.

CrtpykTypa coiepkaHusi IporpaMMbl 10 XUMHUU C(HOpPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja kK eé m3yueHuro. CopepaHHe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI TMOHATUH O XuMuueckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OPTaHM30BaHbl 10 MIPUHLUIYY IOCJIEJOBATEILHOIO Pa3BUTHs 3HAHUNW HA OCHOBE
TEOPETUYECKHUX MPEJICTABICHUIM Pa3HOTO YPOBHS:

— AaTOMHO-MOJIEKYJIIPHOT'O YUYEHHUsI KAK OCHOBBI BCEIO €CTECTBO3HAHMSI,

— Ilepuoanueckoro 3akoHa Jl. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YUYEHHS O CTPOEHUM aToMa U XMMHYECKOH CBS3H;

— TpeACTaBICHUN 00 JIEKTPOIUTUYECKON AUCCOLMAIMH BEIIECTB B paCTBOPAX.



Teopernueckne 3HaHUS PACCMATPUBAKOTCA HAa OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS OCIEI0OBATEIBHO OT OJJHOT'O YPOBHS K JAPYTrOMY, BBITTOJIHSS
GbyHKIUN 0OBSICHEHHSI U TPOTHO3UPOBAHUS CBOICTB, CTPOEHUS U BO3MOXKHOCTEH MPaKTUYECKOTO
IIPUMEHEHHUS U TIOJIYyUYEHHUS U3y4YaeMbIX BEILECTB.

OcBoeHHe MpOrpaMMbl IO XHMHH CIIOCOOCTBYET (DOPMHUPOBAHHUIO TMPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIICH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHUIO M METOJIaM I103HaHus B Hayke. M3yueHue xumun
IPOMCXOIUT C MIPUBIICUCHUEM 3HAHHI U3 paHee U3YUECHHBIX YUeOHBIX IPeAMETOB: « OKpYKaroImui
Mup», «buonorus. 5-7 knacce» u «dusnka. 7 Kiacey.

[Tpy n3y4eHur XUMHH IPOUCXOIUT (OPMHUPOBAHNE 3HAHUN OCHOB XMMUYECKOH HAYKH KaK
00JacTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpbl. 3afaya y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMA — BaKHEHIIMUX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MTO3HAHUS IIPU N3YUYEHHUH BEIECTB M XUMUYECKUX PeaKkIuil, B
(GopMHpOBaHMM W Pa3BUTHM [I03HABATEIBHBIX YMEHMH M WX NPUMEHEHUH B Y4eOHO-
MO3HABATEILHON U yueOHO-UCCIIE0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMU B [TIOBCEIHEBHOM JKU3HH.

[Ipy m3yyeHMH XMMHUU Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHHsS Ba)KHOE 3HAYCHHE
IPUOOPETHN TaKUe LIETH, KaK:

—(opmupoBaHNEe MHTEIUIEKTYaJlbHO PA3BUTON JMYHOCTHU, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

—HalpaBJICHHOCTh OOYYEeHHMs Ha CHCTEMaTH4ecKoe MpuoOIleHrne oOydarolmuxcs K
CaMOCTOSITEJIbHOW ~ ITO3HABATEJIbHOW  JEATEIbHOCTH, HAay4YHbIM  METOJaM  IIO3HaHUf,
(OpMHPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

—obecrie4eHre YCJIOBHM, CIIOCOOCTBYIOMIMX NPUOOPETEHUIO OOYYaIOIMMUCS OIBITaA
pa3HoOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KJIFOUYEBBIX HABBIKOB (KIFOUEBBIX
KOMIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— opmupoBanue oOIiei (yHKIIMOHATHHOW U €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
quCciIe YMEHHUH OOBACHATh U OLIEHUBATh SIBJICHUS OKPY>KaIOLIETr0 MUPa, UCII0JIb3Ys 3HAHUS U OIIbIT,
MOJIy4YE€HHbIE MPU M3YyYEHUU XHUMHUHU, IPUMEHATh UX MPU PEUIeHUH MpoOJIeM B MOBCEAHEBHOMN
JKU3HU U TPYZIOBOM IE€ATENBHOCTH;

—(opmupoBanue y o0yyarommxcsi 'yMaHUCTUYECKUX OTHOILLIEHUI, MOHUMaHUS LEHHOCTU
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B ObITY U
TPYZAOBOW JEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 370POBbS M OKpPYXKarolled MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHUBALIUHU K O0YUYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTaHUIO
Ha OCHOBE YCBOEHHs OOIIEYeTOBEYECKUX IEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ WISl U HAMPABIIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

OOwiee 4ncino 4acoB, OTBEAEHHBIX JUIS U3YyYeHHMs XMMHUHU Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 gaca B Heseno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

HepBOHa'{aJIl)Hble XUMHUYECKUC ITIOHATUA



[Ipenmer xumuu. Posnb XMMUM B JKM3HHM 4Y€JIOBEKAa. XUMHUsSI B CUCTeMe Hayk. Tema u
BelecTBa. Gusnyeckre CBOMCTBA BEIIECTB. ATperaTHoe cOCTosiHuE BeliecTB. [loHsTue o meTonax
no3HaHus B XuMuu. Yuctele Bemecta u cmecu. CiocoObl pa3ieieHust cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUECKUE 1eMeHThl. CUMBOJIBI XUMUUECKHUX 3JIeMEHTOB. [IpocThie
Y CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckasi popmyiia. BalleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH MTOCTOSHCTBA
cocraBa BemlectB. OTHocHTeNbHAass aToMHas Macca. OTHOCUTENbHAs MOJEKYJSIpHAs Macca.
MaccoBas 10151 XUMHUYECKOT0 3JIEMEHTA B COCAMHEHUU.

KonuuectBo BemecTa. Mosb. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA, MACCHI U YK CIIA
CTPYKTYPHBIX €IMHHMII BemecTBa. Pacu€Tel o GpopmynamMm XUMUYECKUX COCTUHEHUH.

®dusnueckue M XUMHYECKUE SIBJIICHHUsS. XHMHYECKash peakuus M €€ NpU3HAKU. 3aKOH
COXPAaHEHUS MAaCChl BEIIECTB. XUMHUYECKHe ypaBHeHU. Kimaccudukamnmsi XuMUYECKUX peaKiuit
(coemuHeHus, pa3IoKeHHs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCYya0H, MpaBuiaMu paboThl B JabOpaTopuu U MpUEMaMu
oOpaieHust ¢ 1abOpPaTOpHBIM O0OPYIOBAHUEM, M3YUYCHHE U ONMUCAHUE (PUINICCKUX CBOICTB
00pa3110B HEOPraHWYEeCKUX BEUIECTB, HaOMoieHne pu3nueckux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHHE W KOHJCHCAIMS BOJAbI) U XUMHUYECKUX (TOPEHHUE CBEYH,
MPOKaJIMBaHUE MEJIHOM MTPOBOJIOKH, B3aUMOCHCTBHUE MeJa C KUCIOTOM) SIBICHUI, HAOII0ICHHE U
ONHMCaHue MPU3HAKOB MPOTEKAHUS XUMHUECKUX PeaKIuil (pa3ioKeHne caxapa, B3auMOICHCTBIE
CEpHOHN KHUCIOTBHI C XJOpuAOM Oapusi, pasnoxenue rugpokcuna menu (II) mpu narpeBanum,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (II), uzydenne cnocoOoB pazzieseHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBbIMAPUBAHUE, JUCTUIULLUS, Xpomarorpadus,
MPOBEJICHUE OYUCTKH TMOBAPEHHOW COJIM, HAOIOJCHHWE W OIMCAaHUE PE3yJIbTaTOB IMPOBEICHUS
ONbITAa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsSI MAacChl, CO3JaHUE MOJEIEH MOJIEKYJ
(IrapocTepKHEBBIX).

Baskneiinmue npeacTraBuTe/IM HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech rasos. CocrtaB Bo3nyxa. Kuciopog — 31€MEHT M IIPOCTOE BEIIECTBO.
Haxoxnenue xucinopoja B mpupojae, GU3nYecKue U XUMUUYECKHUEe CBOWCTBA (peaklUuyd TOPEHHUS).
Oxcunpl. Ilpumenenne kucnmopoga. CrocoObl TOMYYEeHHs KHCIOpoJa B JIabOpaTopuu M
MPOMBINIIEHHOCTH. KpyroBopoT kucnmoponaa B mpupoje. O30H — algoTporHas MOAU(PUKAIUS
KHCIJIOPOJIA.

TemnoBoit 3pQexT XUMHUYECKOW peaklnd, TEePMOXUMUYECKHE YpaBHEHHUS, IK30- U
OHAOTEpPMUYECKHE peakuuu. TomauBo: yroib M MeTaH. 3arpsi3HEHUE BO3/AyXa, YCHIIEHUE
NapHUKOBOTO 3P deKTa, pa3pyLIeHHe 030HOBOTO CIIOS.

Bonopon — anemeHT u npocroe BemecTBo. Haxoxaenue Booposaa B npupoje, Gpuznueckue
U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOOBI MoNTydeHus. KuciaoTel u comu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMUYECKUM YPaBHEHUSM.

®usnyeckue cBorcTBa BoAbl. Boma kak pacrtBoputens. PactBopbel. HacelneHubie u
HEHACBIILICHHBIE pPAacTBOpPBL. PacTBOpUMOCTh BemieCTB B Bojae. MaccoBasi 1051 BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpHUpoje. 3arps3HEHUE MPUPOAHBIX BOJA. OXxpaHa W OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanust Heopranmuecknx coeauHeHud. Oxcunpl. Kimaccudukammss OKCHIOB:
cojieoOpa3zyroiue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoseoOpasyromue. Homenknarypa
OKCHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHue okcuaos.

OcHoBanmsi. Krnaccudukanus OCHOBaHWN: INENOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenknatrypa ocHoBanuil. du3znyeckne M XHMHYECKHE CBOMCTBa OCHOBaHuil. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccudukanus xucinor. Homenkiarypa kucioT. @U3ndeckue 1 XUMHUYECKHE
cBoiicTBa kucnot. Psan akruBHoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.



Comu. Homenknarypa comneid. dusnueckne U XxumMuyeckue cBoiictBa cojei. [lomydyenue
COJIEH.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpE/ICIICHUE COAEPKaHUs KUCIOpoa B BO3AyXe, MOJydyeHUe, coOnpaHue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJEHHE B3aMMOJEHCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W INpEKpallleHus ropeHus (mmokapa), 03HaKOMJICHHE C
oOpa3laMu OKCUJOB M ONMCAaHUE MX CBOICTB, MOJY4Y€HHUE, COOMpaHUE, paclO3HABAaHUE U
U3y4YeHHE CBOMCTB BoAopoaa (ropeHue), B3aumojeicTBue Bojopona c okcugom wmeau (II)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPUATIOB), HAOIIOIEHIE 00pA3IIOB BEIIECTB KOJTHMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pAcCTBOPEHUS BEIIECTB C PA3JIUYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIed pPacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaAOJI0/ICHUE M3MEHEHUSI OKPAaCKH WHIMKATOPOB B pacTBOpaxX KHUCIOT U IEI0Yel, u3ydyeHue
B3auMojieiicTBus okcuaa menu (I11) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT ¢ METAJJIAMU, PEaKIUi
HEWUTpalu3aluu, OJy4YeHNEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHUE OJJHOTO METaJljia JPyruM
U3 PAcTBOpA COJM, DPELIEHUE SKCIEPUMEHTANBHBIX 3aJay 1o TeMme «Baxuelimme Kiaccsl
HEOPraHWYECKUX COCTUHEHUID.

Hepuoauveckuii 3axkoH u Ilepuoguueckass cucreMa xummuuyeckux 3djiemeHtos /{. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYeCKasi CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[TepBble MOMBITKU KJIACCU(PUKALNN XUMHUUECKUX dJIeMeHTOB. [IoHsATHE O rpynmax CXOHBIX
AJIEMEHTOB (IIEJIOUHBIE U 1IE€0YHO3EMEIbHbBIE METAILJIbL, TaJI0r€Hbl, UHEPTHBIE I'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aMm(poTepHbIe OKCUIBI U TUAPOKCUIBL.

Ilepnonnueckuit  3akoH. Ilepmogmyeckas cucremMa XMMHYECKHMX 3JIEMEHTOB [l
U. MenneneeBa. Kopotkonepuoanas u nnuHHONepuoAHass (opmsl [lepuonnyeckoil cuctemsl
xumuueckux anemeHtoB . WM. MenneneeBa. Ilepuoasl u rpymmbl. PU3HYECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpOEHHE AIEKTPOHHBIX
obOomouek atoMoB TepBbIX 20 XxuMuyeckux dnemMeHToB Ilepumonmyeckoit cucremsr /.
N. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO AJIEMEHTA IO €ro MoJ0KeHuto B [leproanyueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pajilyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METANIUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akona u Ileproguueckoit cCUCTEMbI XMMHUECKUX AJIEMEHTOB
JUIs pa3BUTHA HayKu U npakTuku. JI. . Menaenees — y4€Hbll U IpayKJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monsipHas u HEMnoJIsipHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoliecchl okucIeHus
1 BOCCTaHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4eHHEe 00pa3IloB BEIIECTB METANIOB M HEMETAJJIOB, B3aUMOICHCTBHE THAPOKCHIA ITMTHKA
C pacTBOpaMH KHCIOT U WIeJloued, MPOBEIACHHE OIBITOB, WIIIOCTPUPYIOIIUX TMPUMEPDI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUN PA3II0KEHUS, COSTUHEHHS).

Mescnpeomemnuwie ceasu

Peanuzanusi MeXIpeaAMETHBIX CBSI3€U MPU MU3YUYEHUHM XUMHUH B 8 KJIACC€ OCYILECTBISAETCA
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHSITHH, TaK ¥ TIOHITHH, SBJISTFOIITIXCSI
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAyUHbIH (pakT, runoresa, Teopusi, 3aK0H, aHaJIN3,
CUHTE3, KIacCHU(pUKaIus, NEePUOANYHOCTh, HAONIOJCHNUEe, OKCIEPUMEHT, MOJAEIUPOBaHNE,
U3MEPEHHE, MOJIEIIb, SIBIICHHE.



®wusmnka: Marepus, aroMm, OJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHI, W30TOIIBI,
pPaaMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKHI 3apsill, BEIECTBO, Tel0, O0BEM, arperatHoe
COCTOSIHME BEIIECTBA, a3, (DU3MUYECKHE BEIWYHMHBI, CIUHUIIBI M3MEPEHHUsS, KOCMOC, IUIAHETHI,
3BE3161, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOJIBL, TOJIE3HBIE HCKOIIAEMBbIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKas peaKuust

Ilepnonnueckuii  3akoH. Ilepuommueckas cucremMa XHMHMYECKUX JJIEMEHTOB /I
N. MenpneneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJIOB, Kalus, KajdblUs U WX COECOUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprnoaudeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUABl XUMHUYECKON CBS3M. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Krnaccudukanus u HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEUIECTB, OTHOCSIUMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COCIUHEHUH, TeHEeTUdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukanus XUMHYECKUX PeaKUUi MO pa3IM4YHbIM IpU3HAKaM (IO YUCIY M COCTaBY
YUYaCTBYIOILIMX B PEAKIIH BEIIECTB, 110 TEITIOBOMY 3P (DEKTY, 10 H3MEHEHHUIO CTETICHEH OKMCIICHHS
XMMHUYECKHX JJIEMEHTOB, [0 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
9HJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHYECKUE YPABHEHUS.

[TonsiTue o ckopoctu xumHuueckoll peakuuu. [loHarne 00 0OpaTUMBIX W HEOOPATUMBIX
XUMHUUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M Te€TepOreHHbIX peakuusx. [lonsatue o
karanuse. [lonsaTue o xumMnyeckoMm paBHOBeCHH. DaKTOPBI, BIUSIOLINE HA CKOPOCTh XUMHUYECKON
peaKuuy U MOJI0KEHUE XMMHYECKOIO PABHOBECHSI.

OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIUHM, JJIEKTPOHHBIA OallaHC OKHUCIIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 3IE€KTPOIUTHYECKON AMCCOLMALMM. DJIEKTPOJIUTBHI U HEDJIEKTPOJIUTHL. KaTnoHsl,
AHUOHBI. MeXaHM3M MCCOLMAIIMU BEIIECTB C Pa3IMUYHbIMHU BUJIaMU XUMUYECKOU cBsi3H. CTeneHb
nucconranui. CUIIbHBIE U Cl1a0ble 3JEKTPOTUTHI.

Peakuuu monHoro oOMeHa. YcioBus NpOTEKaHUs peaklUii MOHHOTO OOMEHa, MOJHBIE U
COKpaIEHHBIE MOHHBIE ypaBHEHUs peakiui. CBONCTBa KUCJIOT, OCHOBAaHUM U COJEH B CBETE
IpEJICTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBI.
ITonsTHE O THIPONHU3E COTNEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMHM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METAJIJIOB M HEMeTaluioB (rpadura M anmasza), CIOXKHBIX BEUIECTB (XJIOpHJa HaTpus),
UCCJIEJOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOM pPEAaKIUU OT BO3ICHCTBHS PAa3IMUYHBIX
(bakTOpoB, UCCIIEJOBAHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpollecca AUCCOIUAIIIN
KHCJIOT, IEJI0Y€eN U cosel (BO3MOKHO MCIIONIb30BAHUE BUJIEO MATEPUAIIOB), IPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK MPOTEKaHUsSl peakluii MOHHOro oOMeHa (0Opa3oBaHUE OCalKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOMIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKlIMid (TOpeHHe, peakluu pa3ioXKeHHs, COeAMHEHHUs), paclio3HaBaHUeE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKkUMid Ha MOHBI, pELIEHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl 1 HX cOeJUHEHHSA



OOmast xapakrepucTuka rajoreHoB. OCOOCHHOCTH CTpPOEHHsI aTOMOB, XapaKTEpHBIE
crerieHu okucieHusi. CTpoeHune W (PU3MYECKHe CBOWMCTBA IMPOCTHIX BEIIECTB — TaJOT€HOB.
XuMHUYECKHE CBOMCTBAa Ha MpuMepe xJjiopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJIaMH,
niesouamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOJa Ha OPTaHM3M 4YesoBeKa. BaxkHenmue Xaopuasl
U MX HaXO0X/IEHUE B IPUPOJIE.

OO6mas  xapakrepuctuka amemMeHToB VIA-rpynmel. OCOOCHHOCTH CTPOSHHUST aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PHUKAIMK KUCIOPOJA U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3NYECKHEe M XHMHUYeCKHe cBoicTBa. OKCHIBI CEepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3MYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTEINA Klacca KUCIOT U crieruduueckne). XMMUYECKHe Peaklnu, JIeKaIinue
B OCHOBE IIPOMBIIIJICHHOT'0 ClI0co0a NOIy4YeHUs CEpHOI KUCIoThI. [IpuMeHenne cepHoi KUCIOTHI.
Conn cepHOI KHCIIOTBHI, KayecTBEHHasl peakuusi Ha cyinbdar-uoH. Haxoxxnaenue cepel u eé
COCMHEHUN B NpUpoAc. XUMHUUECKOE 3arpsA3HEHUE OKPY KAIOIIEH Cpelbl COCIUHEHUSIMHU CEPbI
(KHCTIOTHBIE I0XKTH, 3arPS3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPAILICHHS.

OOmast xapakrepucTuka 53j1eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpUpOe, (HU3UYECKUE U
XUMHYecKHe cBoiicTBa. KpyroBopotT a3ora B npupoje. AMMUak, ero Gu3n4eckue 1 XMMU4ecKue
CBOICTBa, nony4yeHue u npumeHeHue. Coau aMMOHMS, UX (PU3MUECKHUE U XMMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usznueckue M XUMHYECKHME CBOilcTBa (oOlIMe Kak MpEeACTaBUTENs Kiacca KHUCIOT U
cneunduyeckue). Mcnonab3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAJIbHBIX
yaoOpeHnii. XUMHYECKOe 3arps3HCHUE OKPYIKAIOMICH CPeibl COSAMHCHHUSIMEA a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbI M BOJOEMOB). Docdop, amIoTpornHble MOAU(DUKALUH
docthopa, puznyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u docdopnas xucnora,
du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAJIBHBIX Y100pEHUIA.

OObmas xapakrtepuctuka 3i1eMeHToB [VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUA. YTJIEpOo/, aJFIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMudeckue cBoiictra. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcupapl yraepoaa, ux (pU3NYECKue U XMMUYECKHE CBONCTBA, IEUCTBUE HA >KUBBIE OPTaHU3MBI,
HOJy4eHUE U NpUMEHEHHe. DKOJOTHUeCKUe MPoOIeMbl, CBsi3aHHbIe ¢ okcuaoM yriepona (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHHs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOMCTBA, MOJMyyeHHe W IpuMeHeHue. KauecTBeHHas
peakuus Ha kKapOoHaT-uoHbl. Micnonp3oBanne kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIUIEHHOCTH
U CEIIbCKOM XO3SIHCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHUSX yriepoia
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, STaHOJI, INIMLEPUH, YKCYCHas KucioTa). [IpupoiHble HCTOUHUKH
YTJI€BOI0POAOB (YyroJib, IPUPOIHBIN ra3, He(PTh), MPOAYKTHI UX MepepadboTKku (OEH3UH), UX POJib
B OBITY U MpPOMBIIUIEHHOCTU. [loHATHE O OMONOTMYEeCKH Ba)KHBIX BEIIECTBAX: >KHpax, Oekax,
yIJIeBOJaX — M HMX POJIM B JKU3HU 4YelloBeka. MaTepuanbHOE €JUHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COEIMHEHUN.

Kpemuuii, ero ¢usnyeckue M XMMHYECKHE CBOWCTBA, MOJIY4YEHHE W MPUMEHEHHE.
CoenuHenus kpeMmHuss B mnpupoje. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUeBOM kucioTe. CUITMKAThI, UX HCIOJIb30BaHKUE B OBITY, B IPOMBIIIIEHHOCTH. BaxkHeilmune
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenn.

U3y4eHHe o0pa3I[0B HEOPraHUYECKUX BEILIECTB, CBOIMCTB COJITHON KHUCIIOTHI, TPOBEICHUE
Ka4eCTBEHHBIX PEaKLUUi Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (U3MYecKue U XMMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO



WCIIOJIH30BaHUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C O0pa3liaMud XJIOPHUAOB (TaJOreHHUIIOB),
O3HAaKOMJICHHE ¢ o0pasnmamu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATepHanoB), HaOIOJeHHe mpolecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYE€HHUE XUMHUECKUX CBOMCTB pa30aBICHHON CEpHOM
KHUCJIOTHI, TIPOBEJCHUE KAaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUATIOB), 0Opa3iiaMu a30THRIX U pochOopHBIX ya00peHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUAaKa, IPOBEACHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHHUA U GpocaT-nuoH U U3ydeHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJIEICTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIOB), H3Y4YCHHE MOJelied KpPUCTAIUIMYECKUX pemeEToK anMasa, rpadura,
dyiepena, 03HAKOMJIEHHE € MPOLECCOM a/ICOPOIIMH PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM
yIIEM U yCTPOMCTBOM ITPOTHBOrasa, Mojly4yeHue, cCoOupanue, paclio3HaBaHue U U3y4eHHe CBOWCTB
YIJIEKUCIOr0 Ta3a, MPOBEICHUE KAYeCTBEHHBIX pPEaKUMid Ha KapOOHAT M CHIMKAT-HOHBI H
W3y4€HUE [PU3HAKOB HUX IPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKLUEH CHUIMKATHON
IIPOMBILUIEHHOCTH, PELLIEHUE YKCIIEPUMEHTAIbHBIX 3a1a4 110 TeMe «Ba)kHelme HeMeTallIbl U UX
COCIMHEHUS».

Mertajibl M X COCAUHEHUS

OO61mas xapakTepucTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHHUH UX TIOJIOKEHUS
B [lepnoguueckoil cucreme xummyeckux snemeHToB . M. MenzaeneeBa U CTpOEHHsI aTOMOB.
Crpoenue MeramioB. MeramMueckas CBs3b M METAJUIMYECKAs] KPUCTAUIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUN psJl HampspkeHUM MetamioB. dusnyeckne M XUMHUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl MmoyydeHus MeTawioB. [IoHATHE O KOPPO3UK METAIIJIOB, OCHOBHBIE
crocoObl 3auUThl UX OT Koppo3uu. CruiaBbl (cTanb, YyryH, JIOPAJIIOMMHMHA, OpoH3a) M HX
MIPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[Ilenoynbie MeTauIbl: MOJOkKEHUE B [leproanueckoil CUCTEME XUMHUYECKUX 3JIEMEHTOB /1.
W. MenpeneeBa, CTpOCHHE MX aTOMOB, HaxOXkAeHHE B mpupojae. Ousznyeckue U XMMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kainus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCAUHEHUM.

[I{erouHO3EMENBHBIE METAJUIBI MATHUM U KAJIBLIMIA: 1TOJ10KeHKE B [lepuonnueckoi cucreme
xumuueckux snemeHToB J[. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXO)KJIEHUE B IPHUPOJE.
Pu3nyecKue U XMMHUYECKHWE CBOMCTBA MarHusl W KajblMs. BakHeHIIME COCAUHEHUS KaJlbIUs
(oxcua, THAPOKCHUL, coNn). KECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHHUSL.

AmoMuHuii: mnonoxeHnue B Ilepuonnyeckoil cucteMe XMMHMUYECKHUX 3JeMEHTOB [l
H. MenpeneeBa, CTpO€HHE aTOMa, HAXOXKICHUE B Ipupoze. PU3nuecKkue U XMMUYECKUE CBOWCTBA
anoMuHUs. AMQOTEpHbIE CBOWCTBA OKCH/IA U THJIPOKCH/IAa aTFOMUHUS.

Keneso: mnonoxenne B llepuoanueckoil cucreMe XMMHUYECKHX 3JIeMEHTOB /I
N. MenpeneeBa, CTpO€HHE aTOMa, HAXOKICHHE B pupoe. PU3NUecKue U XMMUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokceunsl u comu skenesa (II) m sxenmesa (III), mx cocras, cBoiicTBa u
IIOJIyYEHHE.

Xumuueckuii IKcnepumenn.

03HaKOMJIEHHE ¢ 00pa3iaMi METAJIJIOB U CIUIABOB, UX (PU3NYECKUMH CBOMCTBAMU, U3yUEHHUE
pe3yIbTaTOB KOPPO3HH METAIIIOB (BO3MOKHO HCIOJIb30BAaHNUE BHIEOMATEPUAIIOB), 0OCOOCHHOCTEH
B3aMMOJICHCTBHUSL OKCHJA KajbIMsl M HATpUs C BOJOW (BO3MOXKHO HCHOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, IpoOIllEcca TOPEHHUs JKEIe3a B
KHuciIoposie  (BO3MOXKHO — MCIIOJIB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MAarHWs, KaJblMs, aTIOMUHUSA, IIMHKA, xkene3a (II) n xenesa
(IIT), meau (II), HaGmroieHNEe W OMKMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHU MOHAMH HaTpus,
KaJIus M KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEIOBAHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHelnye MeTasuibl U UX COEAUHEHUS.

XuMus M OKpyKawuas cpeaa



BemniectBa u maTepuanbl B MOBCEAHEBHOW KU3HU 4YeOBEKa. be3omacHoe MCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momois TpH XUMHYECKHX OXKOTax W
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKarolleh cpenbl (MpeneabHas JOoMyCTUMasi KOHIICHTPALHs
BemecTs, ganee — [1J1K). Posib XuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuit yIxcnepumenm:

n3ydeHrue 00pasIoB MaTeprajoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJUMEPHBIC MATEPUAJIBI).

Mescnpeomemnuie ceasu

Peanuzamus MeXIpeAMETHBIX CBS3€H NMPU M3YYEHUH XUMHUHU B 9 Kitacce OCYIIECTBIISETCS
Yyepe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHbBIX MOHATHH, TaK U MOHSATUMN, SBIISIOIINXCS
CHUCTEMHBIMU IS OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHbIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHSI, aHAIIH3,
CHUHTE3, Kiaccu(UKaIus, TMEePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHHE, MOJICTh, SIBJICHHUE, TAPHUKOBBIN () PEKT, TEXHOJIOTHS, MaTePHAIIBI.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIGKTPUUECKUU  3apsij, MPOBOAHUKH, IOJYIPOBOJIHUKH,
JIUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTMYECKASI PEIIETKA, CIIIaBbl, (PU3NYECKUE BEJIMUNHBI, €TUHULIBI
HU3MEPEHHS, KOCMUYECKOE MIPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COTHIIE.

buonorust: porocuHTe3, apixanue, Ouocdepa, 3KocHCTEMa, MUHEPAIBHBIC yIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIICCTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TOPOJIBI, TTOJIE3HBIC UCKOTIAaeMBbIE,
TOILUTMBO, BOJTHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbBTATbI OCBOEHUSI IIPOI'PAMMBI 110 XUMHWU HA
YPOBHE OCHOBHOI'O OBILIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS
JIOCTUTAIOTCS B X0JIe 00YYeHHsI XMMHUU B €IMHCTBE Y4eOHOM M BOCIIMUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMH  POCCUMCKUMU  COIIMOKYJIBTYPHBIMU W  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUIaMU MU HOPMaMH TOBEICHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COLIMATTU3AIINHN O0yYarOIINXCS.

JIM4HOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALUNA U PACHIMPEHHUE OMbITA JEATEIHHOCTH Ha €&
OCHOBE, B TOM UYHCJIE€ B YaCTH:

1) maTpuoOTHYECKOTr0 BOCIUTAHUSA:

LEHHOCTHOTO OTHOUIIEHUS! K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY M HAYYHOMY
HACJIENIO, TIOHUMAHWs 3HAYCHUS XUMHUYECKOW HAayKM B KU3HM COBPEMEHHOTIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMAIueil O MepeoBbIX TOCTHKEHHUSIX U OTKPBITHIX
MHPOBOM U OTEUECTBEHHOM XMUMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOMCTBE
MuUpa 1 o0IIeCcTBa;

2) rpaKAaHCKOr0 BOCIIMTAHMS:

MPEACTABICHUS] O COLUMAIBHBIX HOPMax M MpaBUIaX MEXKIUYHOCTHBIX OTHOUIEHUU B
KOJUICKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJE€3HOH, Y4YeOHO-
HCCIIEIOBATENLCKOM, TBOPUYECKON U IPYTUX BHIAX ACSITEIbHOCTU, TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOM JICSITEIPHOCTHA TIPH BBIMOJHEHUN YUEOHBIX, TTO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUN
XUMHUYECKHUX dKCTIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aHMOTIOHUMAaHUIO
¥ B3aMMOIIOMOIIM B MPOIECCE ITOM ydeOHOH NeATeIbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE
MOBEJICHUE U MOCTYNKM CBOMX TOBAPHILIEH € MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIEACTBUI MOCTYMNKOB;



3) HeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUPOBO33PEHUYECKHE  MPEACTABICHHS O  BEUIECTBE M  XMMHUYECKOW  peakivH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAyKH M COCTABJISIOLIME OCHOBY s
MOHUMAaHUS CYIIIHOCTH HAYYHOUN KapTHHBI MUPA, IPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHUS IPUPOABI, B3aUMOCBS3SX YEJIOBEKA C MPUPOJHON CPENOM, O POJIM XMMUU B NIO3HAHUU
ATUX 3aKOHOMEPHOCTE;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA I[IOJYyYEHUE HOBBIX 3HAHUM IO XHUMMH,
HEOOXOUMBIC Il OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBICHUMN, IO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpPbl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHOI pabOThI
C Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATypOH, JOCTYMHBIMU TEXHUYECKHUMH CPEACTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpEC K OOYYCHHIO U TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHUI0, IPOEKTHON M HCCIEA0BATEIbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPABICHHOCTH U YPOBHS O0YUYCHUS B TabHEHIIIEM;

4) popMHUpPOBaHMS KYJIbTYPbI 3/10POBbSI:

OCO3HAHUE IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKU
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE TMIOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYCK
(ymorpeOyieHUsT aJIKOTOJIsl, HAPKOTHUKOB, KypeHUs), HEOOXOIUMOCTH COOJIOJCHHS IPaBUI
0€30MacHOCTH NP O0PAILEHUHN ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHON KU3HHU;

5) TPy/10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUYECKOMY M3YUYECHHIO Mpodeccuii u Tpyaa pa3IndHOro poja, yBaXXeHHE K
TPYIy U pe3yJibTaTaM TPYAOBOMU AESITEIILHOCTH, B TOM YHCIIE HA OCHOBE TPUMEHEHUS IIPEIMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJOIKEHUS
o0pa3oBaHUsl ¢ Y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycCHemHod MpodecCHOHANbHON MAEATeIbHOCTH W Pa3BUTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHCS B MPOPECCHOHATBHON Cpe/Ie;

6) 9K0JIOrHYeCKOr0 BOCIIUTAHUS

HKOJIOTMYECKU L[eIeCO000pa3HOEe OTHOUIEHUE K MPUPOJE KaK MCTOYHHUKY JKU3HMU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAaHUE IIEHHOCTH 3JI0POBOr0 M 0e30macHOro odpasa »KU3HU,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 30POBBIO,
OCO3HaHHE IIEHHOCTH COOIOICHUS TPaBUI O€30MaCHOTO MOBEACHUSI IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYyAIUsX, YTPOKAIOIINX 3TOPOBbIO U JKU3HU JTIOJIEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TTOJIy4aeMble TPH U3YUYSHUH XUMHH, IS PEIIeHUs 3a1ad,
CBSI3AHHBIX C OKPYXAIOIIEH MPUPOJHON CPEAOM, JJIsI MOBBIIIEHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYpPbl, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJIOB XUMUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHHsI PYKOBOJICTBOBATHCS UM B
MMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMATIBbHOMN MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe mertampeaMeTHBIX pe3yibTaTOB BBIAEISIOT 3HAYUMbIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HakKT, cucrema,
MIPOLIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUU U3 ATUX NMPEAMETOB (pOpMUPOBATH NMPEICTaBIECHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBepcalbHble yueOHbIe NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHUKATHBHbIE, PETyJSTHUBHBIE), KOTOpbIE OOECIeYnBaOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO YUEOHOM 1€ TEIbHOCTH.

Ilo3naBaTe/IbHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eHCTBUS
Ba3oBbie Jjornueckue aeiicTBUA:



YMEHHSI HCIOJb30BaTh MPHEMBI JIOTMYECKOTO MBINUICHUS MPU OCBOCHUM 3HAHUMA:
PaCKpBIBATh CMBICT XMMUYECKHX IMOHITUHN (BBIICIATH UX XapaKTepHbIE IPU3HAKH, YCTAHABINBATD
B3aUMOCBSI3b C JPYTMMH HOHSTHUSAMH), HCIOJB30BATh IMOHATHS UIS OOBSCHEHMS OTHEIBHBIX
(axTOB U SBJICHUH, BEBIOUPATh OCHOBAHMS M KPUTEPUH JUTSI KIaCCU(UKAIIIN XUMUYECKUX BEIIECTB
U XMMHYECKHX PEaKLUi, yCTaHABIMBATh MPUYMHHO-CICIACTBCHHBIC CBSI3U MEXKAY OOBEKTaMH
U3yYCHUs], CTPOHUTH JIOTUYECKUE PACCYXIEHUS (MHAYKTUBHBIC, NEIyKTHBHBIC, 110 AHAJIOTHUN),
JIeTIaTh BBIBOJIBI M 3aKITFOUCHHS;

yYMEHHE TMPUMEHSATh B IpOIEcCe MO3HAHUS MOHATHUA (TPEAMETHBIE M METalpeIMEeTHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIIOJIB3yeMble B XHMHH, NPEOOPa3oOBBIBATH HIMPOKO
OpUMEHSIeMbIe B XUMHH MOJEIbHBIC MPEICTABICHUS — XMMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XUMHU4eckass (opMyiaa M ypaBHEHHE XHMHUYECKOW pEaKUMH — IpU PEHICHUH Yy4eOHO-
MO3HABATENBHBIX 33734, C YYETOM OTHUX MOJCIBHBIX MPEICTABICHUN BBIBIATH U
XapaKTepHU30BaTh CYLIECTBCHHBIC MPU3HAKH HM3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XUMHUYECKHX DPEAKLUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIC CBSI3U H
IPOTUBOPEYHSI B U3Yy4aeMbIX IPOLIECCAX U SIBICHUSAX.

Ba3oBble ucciegoBaTebcKue eiicTBUS:

YMEHHE HCIIOJb30BaTh IOCTABJICHHBIC BONPOCHl B KAaueCTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3bI IO TPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMbIX CYKJICHUH;

npruoOpeTeHne OIbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMM M TPOBEICHUIO YYCHHUYECKUX
9KCIIEPUMEHTOB, YMEHUE HAOIIOAaTh 32 XOJI0M MPOIIECcca, CAMOCTOSATEILHO POTHO3UPOBATH €T0
pe3yabTar, (HopMyIUpOBaTh OOOOIIECHHS W BBIBOJBI 10 pPE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
UCCJIEIOBAHHS, COCTABIIATH OTUET O MPOJICIIAHHOMN padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHE BBHIOUPATh, AaHAIN3UPOBATh U WHTEPIPETUPOBATH HHPOPMAIIMIO Pa3IMYHBIX BHJIOB
1 OpM MPEACTABICHHS, TOTYYaEMY0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS JIUTepaTypa
XMMHUYECKOTO COJIep KaHusl, CIIPaBOYHbIE OCOOHS, pecypchl VIHTepHeTa), KpUTUYECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMAILIUIO;

yYMEHHE NPUMEHSTH Pa3IMYHbIe METO/IBI M 3aIIPOCHI IIPU MOUCKE U 0TOOpe MHPOPMAIMH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX ISl BBIITOJHEHHS YU€OHBIX U MO3HABATEIBHBIX 33124
OMpeNIeNIEHHOr0 TUMA, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAILMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYPOl aKTUBHOTO MCIIOJIb30BAHUS PA3IIMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY NpeACTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
IpyrumMu GpopMamMu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIOJBh30BaTh M AHAIM3MPOBATH B MpoIecce yU4eOHOH W HCCIIeHOBATENBCKOM
NeSITeIbHOCTH HH(POPMALIMIO O BIMSHUY MPOMBIIUIEHHOCTH, CEIbCKOI0 X0O3HCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY>KaIoIIei TPUPOTHON CPEJIbI.

KoMMyHuUKaTHBHBIE YHHBepcalbHble Y4eOHbIe JeliCTBHA:

YMEHHs 3a/laBaTh BONpOCHl (B XO0jA€ Auajmora M (MiIu) IJUCKYCCHM) IO CYIIECTBY
oOcyxmaeMoil TeMmbl, (HOPMYTUPOBaTh CBOM MPEUIOKEHUS OTHOCUTENIBHO BBIOJHEHHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMS NIPEICTABIIATH TOJTYYEHHbBIE PE3YJIbTAThl I03HABATEIBHOM JEATEIBHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 PEe3yJbTaTOB BBINOJHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OpPaTOpHOM pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MTPOCKTA);

YMEHHUSI Y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATENBHOU U
HCCJIEIOBATENILCKON NIeATEIbHOCTH TPU PELICHUH BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLMN (0OCYXJIeHUs, OOMEH MHEHUSMH, «MO3TOBbIE



HITYPMBD», KOOPJAMHALNS COBMECTHBIX NEHCTBUN, ONPEIEICHUE KPUTEPUEB 10 OLIEHKE KAayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaJbHbIe YUeOHbIE 1elCTBHS:

YMCHHUC CAMOCTOATCIIBHO OIIPCACIATE HCIN ACATCIbHOCTU, INIAHUPOBATH, OCYIICCTBIIATD,
KOHTPOJIMPOBATh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
Hanboee 3P PEeKTUBHBIE CIIOCOOBI pelIeHs YIeOHbBIX 1 TT03HABATEIbHBIX 33134, CAMOCTOSTEIIEHO
COCTaBJISITh UJIM KOPPEKTUPOBATH MPEJI0KEHHBIN aITOPUTM JEHCTBUM MTPH BBIMOJTHEHUN 331aHUN
C y‘-IéTOM IMOJIYUCHHUSA HOBBIX 3HAHUN 06 N3y4aCMbIX O6’beKTaX — BCHICCTBaX M PpCaAKUUAX,
OILICHUBATh COOTBETCTBHUE MOIYYCHHOI'O Pe3yJIbTaTa 3asBJICHHON 1I€JH, YMEHHE UCIOJb30BaTh U
AHAJIM3UPOBATHE KOHTCKCTLI, IPCJIaracMbIC B YCJIIOBHUU 3aHaHHﬁ.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 0053aTE€IBHOIO COJEepIKaHUS,
YCTaHOBJICHHOTO JAaHHOW (QenepanbHOil pabodeid TPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
o0y4JaromMMUCs Hay4yHble 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUM, creuuduyeckue s
HpeIlMeTHOf/'I oOJractu «XI/IMI/IH», BUJbI JCATCIBHOCTHU 110 HNOJYYCHUIO HOBOI'O 3HAHUA, €Ir0o
MHTEPIIPETALMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K xoniy oOyuenus B 8 kJ1acce rnpeamMeTHbIE Pe3yJbTaThl HA 0A30BOM YPOBHE JOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSITHUH: aTOM, MOJIEKYJa, XMMHUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OTHOPOIHAS U HEOAHOPOIHAS),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAs U MOJICKYJISIpHAs Macca, KOJUYECTBO BEILIECTBA,
MOJIb, MOJISIPHAsI Macca, MaccoBasi 10Ji1 XUMHYECKOT0 AJIIEMEHTA B COEAMHEHU U, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTA, OCHOBAHUE, COJIb, JIEKTPOOTPUIIATETLHOCTh, CTENIEHb OKUCIICHNUS,
XUMHUYECKasl peaklusi, KiIacCu(UKAIMs peakluii: peakluu COEAUHEHUS, PEaKIuu
pa3lioKeHUs1, peaKINH 3aMEIICHUS, pEaKIIM 00OMEeHa, 9K30- U YHJI0TEPMUIECKHE PEaAKITUH,
TeII0BOM 3((EKT peakiuu, siAPo aToMa, HIEKTPOHHBINA CIIOM aToMa, aTOMHAasi OpOUTAITb,
pannyc aToMa, XMMUYECKasi CBA3b, NOJISIPHAS M HEMOJISIpPHAST KOBAJIEHTHAS CBSI3b, MOHHAS
CBs3b, WOH, KAaTHOH, AaHHWOH, pPAacTBOp, MaccoBas JOJsS BellecTBa (MPOIEHTHAs
KOHIICHTpAIlMs) B pacCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATUNH U NPUMEHSTh STH
TIOHSITHUS TIPU OTMCAHHUH BEIIECTB M UX MPEBPAIICHUI;

e  HCIOJIB30BATh XMMHUYECKYIO CUMBOIIUKY JJIsl COCTaBICHUs (DOPMYIT BEIIECTB U ypaBHEHUMN
XUMHYECKHUX PEAKIUN;

e ONpENeNsTh BAJEHTHOCTh ATOMOB DJJIEMEHTOB B OWHAPHBIX COEIUHEHUSX, CTENEHb
OKHCJTICHUs DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, NPUHAIJIEKHOCTh BEIIECTB K
ompeAenéHHOMY KIIACCy COEAMHEHMH 1o (opMynaM, BHJ XUMHYECKOH CBS3HU
(koBasieHTHAs! ¥ MOHHAs) B HEOPTAaHUYECKUX COCTUHECHHUSIX,

e packpbeiBath cMmbichn [lepuonnueckoro 3akona JI. M. MenneneeBa: I€MOHCTPUPOBATh
MMOHUMaHUE TEPUOAUYECKON 3aBUCUMOCTH CBOWCTB XHMHUYECKUX SJIEMEHTOB OT HUX
nonoxkeHuss B Ilepronnueckoil cucreme, 3aKOHOB COXPAaHEHHMS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHAa ABOTaIpO;

e ONUCBIBATH M XapakTepuszoBaTh TabmuuHyr Gopmy Ilepuomudeckoil CUCTEMBI
XUMUYECKHX DJIEMEHTOB: pa3jiuyarh MOHATHSA «rJaBHas mnonarpymnma (A-rpynma)» u
«mobouynass moxarpymma (b-rpymma)», wMamble W OONBIIME TMEPHOIbl, COOTHOCUTH



o0o3HavyeHus, KoTopble uUMeroTcst B Tabnuie «llepuognueckas cucremMa XMUMHYECKUX
anemenTtoB . M. MenzeneeBay ¢ 4YUCIOBBIMH XAapaKTEPUCTUKAMU CTPOCHUS ATOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB U 3apsii  sAapa, oOllee 4YHCIO DSIEKTPOHOB U
pacnpeziesieHue UX 10 3IEKTPOHHBIM CII0SIM);

e KJIaccU(UUIUPOBATh XUMHUYECKHE SJEMEHTHI, HEOPraHUYECKHE BEIEeCTBA, XUMUYECKUE
peakuuu (110 YMCIy M COCTAaBy YYacTBYIOLIMX B PEAKLMU BEIIECTB, MO TEIJIOBOMY
addekry);

e XapakTepus3oBaTh (OMMUCHIBATH) OOIIHE XWMHUYECKHE CBOMCTBA BEHIECTB pPa3IUYHBIX
KJIaCCOB,  NOATBEpP)KJas  ONMCAaHUWE  IpUMEpPaMU  MOJIEKYJIIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINUX XUMUYECKUX PEAKIIUI;

e IPOrHO3UMPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTHM OT MX KAaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMUHBIX YCIOBUSIX;

e BBIUUCIATH OTHOCUTEIBHYK) MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEIIECTB, MAacCOBYIO
JIOJI0 XMMHUYECKOT0 3JIeMEHTa Mo (opMylie COeTMHEHUs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOM peaKkuu;

e IIPUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON AEATEIBHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIeHUe, CHCTeMAaTU3alluI0, KIacCU(UKAINIO, BBISABICHUE MPUYUHHO--
CIIEICTBEHHBIX CBSI3€ll — JUISl WM3Y4YEHHs] CBOMCTB BELIECTB U XUMHUYECKUX pEaKLui,
€CTeCTBEHHO-HAy4YHbIe METO/bI MO3HAHUS — HAOIIOJCHIE, U3MEPEHHEe, MOIETUPOBaHUE,
HKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

e CIENOBaTh IMpaBWJIaM I[IOJIb30BaHHMS XHMMHUYECKOM TMOCYI0M ©  J1abopaTOpHBIM
0o0OpyI0OBaHHEM, a TaKXe NpaBWIaM OOpalIeHUs C BEIMIECTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSMHU MO BHIIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB IO MOTYYCHHUIO U
coOupaHui0 Tra3000pa3HBIX BemIeCTB (BOJAOpPOJAa M  KHCIOPOJAa), MPUTOTOBICHHUIO
pPacTBOPOB C ONPEAEIEHHON MAacCOBOM J10J1€i1 paCTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATh U
IPOBOAMTh XUMHUYECKHE SKCIIEPUMEHTHI IO PACIO3HABAHWIO PACTBOPOB ILEIOYEH H
KHUCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TalenH, METUIIOPaHX U APyTHe).

K xoHuy oOydenust B 9 kJiacce npeiMETHbIE PE3yJbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Yy 0OYYAIOLINXCS YMEHUH:

e PACKpBIBATh CMBICT OCHOBHBIX XHUMHYECKHUX TOHSTHH: XUMHUYECKHUH JIIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTD, CTETICHh OKUCICHU S, XUMUYECKAsI PEAKIUs, XUMUYECKasl CBS3b,
TerIoBol 3(p(deKT peakuuu, MOJb, MOJSPHBIA O00BEM, pacTBOp, DIIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, OJEKTPOJUTHYECKAs] JIUCCOIMAIMSA, PEaKIUU HOHHOTO OOMEHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U HeoOpaTHMble pPEaKInH,
OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIINN, OKUCIUTEh, BOCCTAHOBHUTEIb, OKUCIICHHUE
U BOCCTaHOBIIEHUE, aJUIOTPOMHs, aM(pOTEPHOCTh, XHUMHUYEcKass CBs3b (KOBaJleHTHas,
WOHHAs, METAUTMYECKast), KPUCTA/UIMUECKasl PemieTKa, KOPPO3Hsl METAJJIOB, CIUIABHI,
CKOPOCTh XUMHUYECKOU peaklnu, MpeAesbHo AomyctuMas konuentpauus [1JIK Bemectsa;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TOHATHA M TPUMEHSTH OTH
MOHSTUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAICHUI;

e  HCIOJIb30BaTh XMMHYECKYIO CUMBOJIMKY JIJISl COCTABJICHHS ()OPMYJT BEIIECTB U YPaBHEHUH
XUMUYECKUX PEAKIINM;

e  OMNpENENsITh BAJIGHTHOCTh U CTETICHh OKUCIIEHUS XUMHYECKUX DJIEMEHTOB B COSUHEHUSX
Pa3IMYHOr0 COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONMPENEIEHHOMY KIIACCy COECAUHEHUN
no GopmynaM, BUJ XUMHUYECKON CBS3M (KOBAJEHTHAs, HMOHHAs, METAUTMYECKas) B
HEOPraHMYECKUX COSAMHEHUSX, 3aps]l MOHA IO XUMHUECKOH (opMyIie, XapaKTep Cpe/ibl B
BOJHBIX PACTBOpPaX HEOPTAaHMYECKUX COCAMHEHWH, TUIM KPUCTAJUTMUYECKOW PEMIETKH
KOHKPETHOT'O BEILIECTBA;



packpsiBaTh cMbici [leproanueckoro 3akona JI. 1. MenaeneeBa u JeMOHCTPUPOBATH €TI0
MOHMMAaHUE: ONHUCHIBATh W XapakTepu3oBaTh TabmmuHyo ¢opmy Ilepuoamueckoit
CUCTEMbI XUMUYECKHUX 3JIEMEHTOB: Pa3INyaTh MOHATHUS «TJIaBHAs MOArpymnmna (A-rpymmna)»
u «nobouynas noarpynna (b-rpymma)», Mambie W OonbIIME NEPUOABI, COOTHOCHTH
0003Ha4YeHMs, KOTOpblE MMEIOTCS B MEPUOJUYECKONH TaliuIle, C YUCIOBBIMH
XapaKTepUCTHUKAMHU CTPOCHHS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3aps s/pa,
oll1ee 4YuCiIO AJNEKTPOHOB M PACHpPENENICHUE UX MO AJIEKTPOHHBIM CJIO0SM), OOBICHSITH
o011re 3aKOHOMEPHOCTH B U3MEHEHNHU CBOWCTB 3JIEMEHTOB U UX COCTUHEHUH B Tpeaesax
MaJIbIX MIEPHOJIOB U IVIABHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;
KJIacCu(UIUPOBaTh XMMUYECKHE AJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA, XMMHYECKHE
peakuu (IO YHMCIYy U COCTaBYy YYacTBYIOIIMX B PEAKIHMHU BEIIECTB, MO TEIJIOBOMY
3 eKTy, 0 H3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX 3JIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATh) 00IIME U cIEU(PUUIECKIEe XUMUUECKHE CBOMCTBA IPOCTHIX
U CIIO)KHBIX BEIECTB, MOJATBEPXK/asi ONMUCAHHE MPUMEPAMU MOJEKYJSPHBIX U HOHHBIX
YpaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTABJIATh YPaBHEHHUS JIEKTPOIMTUYECKON IUCCOIMAINU KUCIOT, IIEJIOYe U COJIeH,
MOJIHBIE U COKpAIll€HHBIE YPAaBHEHMsI peaklUii MOHHOTO OOMEHa, ypaBHEHHMsS peaKlui,
MOJTBEPKIAIOIINX CYIIECTBOBAHNE TEHETUIECKOHN CBS3HM MKy BEIIECTBAMH Pa3IMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IPOTHO3UPOBATH CBOMCTBAa BEHIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS, BO3MOXXHOCTH
MPOTEKAHUS XUMUUYECKUX MPEBPAILICHUN B Pa3INYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCHUTEIIFHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOTO AJIEMEHTa 1Mo (GopMyJie COeMHEHUsI, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOAMUTH PACUYETHI [0 YPABHEHHIO XUMHUYECKON PEAKIINH;

coOnrofaTh MpaBWiIa TOJB30BAaHUS XMMHUYECKOW TocyAod ©  J1ab0paTOpHBIM
o0OpyI0OBaHHEM, a TakKe IpaBHja OOpAaIIeHHs C BEHIECTBAMH B COOTBETCTBHH C
UHCTPYKUHUSMHU MO BHITOJHEHHIO JIA0OPATOPHBIX XUMUYECKHX OIMBITOB IO MOJTYYCHHUIO U
coOMpaHuIo Ta3000pa3HbIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO Ta3a);

MPOBOANTH PEAKIMU, MOATBEPKIAIOININE KAaYeCTBEHHBIM COCTaB PA3JIUYHBIX BEIIECTB:
pacno3HaBaTh OMNBITHBIM MyTEM XJIOpUA-, OpoMua-, HoAMI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, CyJIb(aT-, TUIPOKCUI-MOHBI, KATHOHBI aMMOHUS 1 HOHBI U3YUYEHHBIX METAJIIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHX BEIECTB;

MPUMEHSTh OCHOBHBIC OMNEPALUU MBICIUTEIHHONU NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHe, 0000IIeHNe, CHCTEMATH3alNIO, BBISIBICHHE TPHYUHHO-CIICJICTBEHHBIX CBSI3EH
— Q7S U3y4YeHHUs CBOWMCTB BEHIECTB M XUMHYECKHX pEaKIIHi, eCTEeCTBEHHO-HAy4YHBIE
METO/IbI TO3HAHUS — HAOIIO/ICHHE, U3MEPEHNE, MOJISIIUPOBAHUE, IKCTIEPUMEHT (peaTbHbIH
Y MBICIIEHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne HanMeHOBaHue pa3ziesioB ¥ TEM IPOrpaMMbl KosinyecTBO 4acoB JdnekTpoHHbIE ([UPOBLIE)
n/m Bcero|| KonTtposabHble || IlpakTuueckue 06pasoBaTe/IbHbIe PecypChbl
paboThI paboThI
|Pa3,qe11 1. [IlepBoHaya/IbHbIE XMMHYECKHE NIOHATUA
1.1 |XuMua — BakHasl 06J1aCTb eCTECTBO3HAHUS U 5 0 2 bubsunoTteka LJOK
NpPaKTUYECKOU J1eTEJIbHOCTH YeI0BeKa https://m.edsoo.ru/7f41837c

1.2 ||BeluecTBa U XMMHUYECKHE PeaKUU 15 1 0 bubaunoreka LIOK
https://m.edsoo.ru/7f41837c

|I/IToro 110 pasjeny H 20 H

|Pa3,ue11 2. BaxxkHeliye npeACTaBUTE/IM HEOPraHUYECKHX BellleCTB

2.1 |Bosayx. Kucnopog. [lonsaTue 06 okcugax 6 0 0 bubaunoreka LIOK
https://m.edsoo.ru/7f41837c

2.2 ||Bogopoa.lloHATHE 0 KMCI0TAX U COJIAX 8 0 1 bubaunoreka LIOK
https://m.edsoo.ru/7f41837c

2.3 ||Boaa. PacTBopbl. [loHAATHE 06 OCHOBAHUSAX 5 1 1 bubaunoreka LIOK
https://m.edsoo.ru/7f41837c

2.4 ||OcHOBHBIE KJIaCCbl HEOPTAaHUYECKUX COeJUHEHUN 11 1 1 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41837c

HWroro no pasgeny H 30 H

Paspen 3. [lepuognyeckuii 3akoH M Ilepuoauyeckast cucteMa XMuMU4ecKux 3j1ieMeHTOB /I. U. MeHesieeBa. CTpoeHUe aTOMOB.
XumMuuyeckas cBsi3b. OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHbIE peaKIUH

3.1 |[lepuoauyeckuii 3akoH u [lepuoguyeckas cucreMa 7 0 0 bubaunoreka LIOK
XUMHU4YecKux 3ieMeHTOB /I. U. MeHzaeneeBa. CTpoeHue https://m.edsoo.ru/7f41837c
aToMma

3.2 | XumMmudeckas cBsizb. OKUC/IUTENTbHO- 8 1 0 bubauoreka LIOK
BOCCTAaHOBUTEJIbHbIE PEAKIIUU https://m.edsoo.ru/7f41837c
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Ne HavmMmeHoBaHMe pa3ziesioB U TeM NPOrpaMMbl KosinuecTBo 4yacoB JnekTpoHHbIE (LUPPOBLIE)
n/n Bcero|| KontposabHble || IlpakTuueckue 0bpazoBaTe/bHble Pecypchbl
paboThI paboThI
UToro no pasgeny 15 bu6bsaunoTteka [JOK
https://m.edsoo.ru/7f41837c
Pe3epBHOe BpeMs 3 0 0 bubauoTteka LLIOK
https://m.edsoo.ru/7f41837c
|OBILEE KOJIMYECTBO YACOB I10 TIPOTPAMME | 68 | 4 [ 5 [
9 KUIACC
Ne HavmMmeHoBaHUe pa3zesioB U TeM IPOrpaMMbl ‘ KosinuecTBo yacoB JyekTpoHHbIe (LU POBLIE)
n/m Bcero|| KouTtposbubie | IlpakTuyeckue 06pasoBaTesibHbIe PecypChl
paboThI paboThI
|Pa3/1eJ1 1. BemecTBO M XUMHUYECKHE peaKiuU
1.1 |[lloBTOpeHHUe U yraybieHre 3HAHUH OCHOBHbBIX 5 1 0 bubauoTteka LLOK
pa3jiesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peaKLuu 4 0 0 bubauoTteka LLOK
https://m.edsoo.ru/7f41a636
1.3 |[9neKTposrTHYecKasa gUucconanvsa. XMuMU4ecKue 8 1 1 bubanoreka LIOK
peakIiu B pacTBopax https://m.edsoo.ru/7f41a636
|I/IToro 110 pasjeny H 17 H
|Pa3,ae11 2. HemeTaJ/u1bl M MX CO€/IMHEHH
2.1 ||O6uias xapaKTeprUCTUKA XUMHUYECKUX 3JIEMEHTOB 4 0 1 bu6sunoTteka [JOK
VIIA-rpynnbl. [asoreHsl https://m.edsoo.ru/7f41a636
2.2 ||O6uias xapaKTeprUCTUKA XUMHUYECKUX 3JIEMEHTOB 6 0 0 bu6sunoTteka [JOK
VIA-rpynnel. Cepa 1 eé coeJUHEHUA https://m.edsoo.ru/7f41a636
2.3 ||O61as xapaKTepuCTUKa XUMUYECKUX 3J1eMeHTOB VA- || 7 0 1 BubsauoTteka LLOK
rpynmnbl. A30T, docdop 1 ux coejuHEHUS https://m.edsoo.ru/7f41a636
2.4 ||O61was XxapaKTepUCTUKa XUMUYECKHX 3JIEMEHTOB 8 1 2 BubauoTteka LLOK
[VA-rpynnel. Yriaepos v KpeMHUM U UX COeJUHEHUS https://m.edsoo.ru/7f41a636
WToro no paspgeny H 25 H
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Ne HavmMmeHoBaHMe pa3zesioB U TeM NPOrpaMMbl KosinuecTBO 4yacoB JnekTpoHHbIEe (LUPPOBbLIE)
n/m Bcero| KouTposbHble | IlpakTudeckue 06pasoBaTesbHbIe PecypChl
paboThI paboThI
|Pa3,qe11 3. MeTa/lJ/1bl 1 UX COeAMHEHU
3.1 ||O6bmme cBOMCTBAa METAJIJIOB 4 0 0 bubsunoTteka [JOK
https://m.edsoo.ru/7f41a636
3.2 ||BaxkHellIMe MeTaJlJIbl U UX COEAMHEHUS 16 1 2 bubsunoTteka [JOK
https://m.edsoo.ru/7f41a636
|I/IToro 110 pasjeny H 20 H
|Pa3,ae11 4. XMMHUA M OKpYKawiasa cpeja
4.1 |BemectBa 1 MaTepuraJibl B }KM3HU YeJIOBEKA 3 0 0 bubanoreka LIOK
https://m.edsoo.ru/7f41a636
|I/IToro 0 pasjenay H H
Pe3epBHOe BpeMs 0 0 bubauoTteka LLOK
https://m.edsoo.ru/7f41a636
IOBILEE KOJIMYECTBO YACOB IO IPOTPAMME | 68 | 4 [ 7 [
IMOYPOYHOE IINIAHUPOBAHHE
8 KJIACC
Ne Tema ypoka KoJsinyecTBO 4acoB ‘ Jata J/IeKTpOHHbIE IUPPOBbIE
n/n Bcero|| Koutposibubie | MpakTuueckue || H3yUeHHs 06pasoBaTe/IbHbIE PECYPCHI
paboThI paboThI
1 [IpeagMeT XUMHH. POJIb XUMUH B 2KU3HU 1 0 0 05.09.2023 ||bubaunoTteka [JOK
yesioBeKa. Tesia v BelljecTBa https://m.edsoo.ru/ff0d210c
2 [loHsATHE 0 MeTOlaxX IO3HAHUS B XUMHUH 1 0 0 07.09.2023 ||[bubaunoTteka LIOK
https://m.edsoo.ru/ff0d227e
3 [IpakTruueckas pabora N2 1 «[IpaBusia paboThl B 1 0 1 12.09.2023 |bubsaunoTteka LLOK
JIabopaTopUM U NPUEMBI OOpalleHHs C https://m.edsoo.ru/ff0d23dc
JIabopaTOpHBIM 060PYAOBAaHUEM»
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Ne Tema ypoka KosinuecTBO 4acoB ‘ Jara JeKTpoHHbIe [UDPOBbIE
n/mo Bcero| Kontpouibbie || llpaktudeckue || A3y9enus ob6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
4 YucTele BenjecTBa U cMecH. CIIocoObl 1 0 0 14.09.2023 ||bubsmoTteka [JOK
paszesieHus1 cMeceun https://m.edsoo.ru/ff0d26ca
5 |[IpakTuueckas pabora Ne 2 «Paznenenue cmecein | 1 0 1 19.09.2023 |bubanoreka LIOK
(Ha mpuMepe 0YHUCTKU MOBAPEHHOMW COJIN)» https://m.edsoo.ru/ff0d28c8
6 ||ATOMBI U MOJIEKYJIbI 1 0 0 21.09.2023 ||bubanoteka LLOK
https://m.edsoo.ru/ff0d2a6¢
7 | XuMHUYecKHe 371eMeHThl. 3HaKU (CHMBOJIbI) 1 0 0 26.09.2023 ||bubanoteka LOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U C/I0XKHBIE BelecTBa 1 0 0 28.09.2023 ||bubsaunoTteka LIOK
https://m.edsoo.ru/ff0d2a6¢
9 ||ATOMHO-MOJIEKYJIIpHOE YyYeHUe 1 0 0 03.10.2023 ||bubanoTeka LLOK
https://m.edsoo.ru/ff0d2d50
10 ||3aKOH MOCTOSIHCTBA COCTaBa BELIECTB. 1 0 0 05.10.2023 ||[bubaunoTteka LIOK
Xumuueckasi popmysia. BaseHTHOCTb aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX 3JIEMEHTOB
11 ||OTHOcuTenbHasa aToMHaa Macca. OTHocuTeabHada| 1 0 0 10.10.2023 ||bubauoTteka IJOK
MoOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 ||MaccoBas f0Jid XUMHUYECKOr0 3JIEMEHTA B 1 0 0 12.10.2023 ||bubauoTteka IJOK
CoeJIMHEHUH https://m.edsoo.ru/ff0d350c
13 ||KosinyecTtBo BeliectBa. MoJsib. MoJsiipHad Macca 1 0 0 17.10.2023 |bubauoTteka [JOK
https://m.edsoo.ru/ff0d5230
14 || ®Pusuyeckue U XMMHYECKHE SBJIEHHS. 1 0 0 19.10.2023 ||bubauoTteka IJOK
XuMHUYecKas peakIius https://m.edsoo.ru/ff0d37fa
15 |[[Ipy3HaKH U YCJI0BHUS NPOTEKAHUS XUMHUYECKUX 1 0 0 24.10.2023 ||bubanoTeka LLOK
peaknuu https://m.edsoo.ru/ff0d3al16
16 ||3aKOH cOXpaHEeHHS MacChl BellecTB. XUMHUUYecKue || 1 0 0 26.10.2023 ||bubauoTteka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 ||BbluMciaeHUs KOJIMYECTBA, MacChl BellleCcTBa I10 1 0 0 07.11.2023 ||[bubaunoTteka LIOK

YPaBHEHHUAM XUMHUYECKHUX peaKL[I/IfI

https://m.edsoo.ru/ff0d5708
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Ne Tema ypoka KosinuecTBO 4acoB ‘ Jara JeKTpoHHbIe [UDPOBbIE
n/mo Bcero| Kontpouibbie || llpaktudeckue || A3y9enus ob6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
18 ||[Kinaccudukauus XMMUYECKUX peak Ui 1 0 0 09.11.2023 ||bubanoreka HOK
(coepuHeHUs, pa3/IOXKeHHs, 3aMellleHNUs], https://m.edsoo.ru/ff0d3f34
obMeHa)
19 |[M. B. JIoMOHOCOB — Y4€HBIU-IHIUKJIONEJUCT. 1 0 0 14.11.2023 ||bubauoTteka [JOK
0600611eHME U CUCTEeMATU3alUsI 3HAHUU https://m.edsoo.ru/ff0d40c4
20 |[KonTpoJsibHasg paboTta N2l no Teme «BeujectBa u 1 1 0 16.11.2023 |bubaunoTteka LLOK
XUMHYECKHE peaKIuu» https://m.edsoo.ru/ff0d4290
21 ||Bo3agyx — cmech ra3os. CocTaB Bo3ayxa. 1 0 0 21.11.2023 ||bubauoTteka [JOK
Kuciopoa — ajieMeHT U IPoCToe BeleCTBO. https://m.edsoo.ru/ff0d448e
O30H
22 ||®usryeckue U XMMUYECKHe CBOMCTBA KUcaopozal| 1 0 0 23.11.2023 ||[bubanoTreka LIOK
(peakuyu okucaeHus, ropeHue). [lousTue 06 https://m.edsoo.ru/ff0d4614
OKCHJax
23 ||Cnoco6bl MoJIydYeHUs KUCI0po/ia B IabOpaTOPUU 1 0 0 28.11.2023 ||bubauoTteka [JOK
Y IPOMbIIIJIEHHOCTH. [I[pyMeHeHHe Kucaopoa https://m.edsoo.ru/ff0d497a
24 ||TensioBoM 3 PeKT XMMHUUYECKON peaKIUH, 1 0 0 30.11.2023 ||bubauoTteka [JOK
MOHSTHE O TEPMOXHMHUYECKOM YPaBHEHHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHA0TEPMUYECKUX PEAKIHUIX
25 |TonnuBo (HedTh, yroyb U MeTaH). 3arpsi3HeHUe 1 0 0 05.12.2023 ||bubanoTeka LLOK
BO3/1yxa, CHOCOOBI ero npeoTBpaleHus https://m.edsoo.ru/ff0d4c4a
26 |[IpakTnueckas pabora Ne 3 no teme «Ilonyyenue| 1 0 1 07.12.2023 ||bubanoteka LLOK
Y coOOMpaHUe KMCJI0pOo/ia, U3yYeHUe ero CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
27 ||Bomopoj — 3/ieMeHT U IPOCTOE BeLLeCTBO. 1 0 0 12.12.2023 ||bubauoTteka IJOK
HaxoxaeHue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 | dusunyeckre 1 XMMHUYECKHE CBOMCTBA BOJAOPO/A. 1 0 0 14.12.2023 ||bubauoTteka IJOK
[IppuMeHeHMe BOJOpO/A https://m.edsoo.ru/ff0d4dd0
29 |[loHsaTHe 0 KUCJIOTAX U COJIAX 1 0 0 19.12.2023 ||bubauoTteka [JOK

https://m.edsoo.ru/ff0d50d2
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Ne Tema ypoka KosinuecTBO 4acoB ‘ Jara JeKTpoHHbIe [UDPOBbIE
n/mo Bcero| Kontpouibbie || llpaktudeckue || A3y9enus ob6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
30 ||Cnoco6bl moJsiydyeHus BOAOPO/Aa B IabopaTOpUH 1 0 0 21.12.2023 ||bubauoTteka [JOK
https://m.edsoo.ru/ff0d4dd0
31 |/[IpakTuueckas padora Ne 4 o teMe «[lonyyenue| 1 0 1 26.12.2023 ||bubanoteka LOK
M co6MpaHNe BOJOPO/a, U3yYeHHE ero CBOWCTB» https://m.edsoo.ru/ff0d4f42
32 |MosasspHbIK 00bEM ra3oB. 3aK0H ABOraZipo 1 0 0 28.12.2023 ||bubanoteka LOK
https://m.edsoo.ru/ff0d542e
33 ||BeruucieHuss 06’b€Ma, KOJIM4eCTBa BELECTBA 1 0 0 09.01.2024 ||bubaunoTteka LIOK
rasa 1o ero Mu3BeCTHOMY KOJIMYeCTBY BellleCTBa https://m.edsoo.ru/ff0d55a0
WA 06 bEMY
34 |BbluucsieHHs 00'(bEMOB ra3oB 10 YpaBHEHHIO 1 0 0 11.01.2024 |\bubaunoTteka [JOK
peakIMy1 Ha OCHOBE 3aKOHA 00'bEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIEHU ra30B
35 || dusuyeckue U XMMHUYECKHEe CBOMCTBA BOJIbI 1 0 0 16.01.2024 |bubauoTteka IJOK
https://m.edsoo.ru/ff0d587a
36 ||CoctaB ocHOBaHHUM. [loHsATHE 06 UHAUKATOPAX 1 0 0 18.01.2024 |bubauoTteka [JOK
https://m.edsoo.ru/ff0d59e2
37 ||Bopa kak pactBopuTeJib. HachllieHHbIE U 1 0 0 23.01.2024 |bubauoTteka LIOK
HeHachlllleHHbIe pacTBOpbl. MaccoBas A0Jist https://m.edsoo.ru/ff0d5b40
BellleCTBa B pacTBOpe
38 |[[IlpakTuyeckas paborta N2 5 no Teme 1 0 1 25.01.2024 ||bubauoTteka [JOK
«[IpuroToB/ieHME PaCTBOPOB C ONpeseEHHOU https://m.edsoo.ru/ff0d5eba
MacCOBOM Jj0J1ell paCTBOPEHHOI0 BellleCTBa»
39 |[KonTposibHas paboTa N22 no Teme «Kuciaopog,. 1 1 0 30.01.2024 |bubauoTteka LIOK
Bonopoa. Boaa» https://m.edsoo.ru/ff0d6342
40 ||OkcuApbl: cocTaB, KaaccudUuKaius, 1 0 0 01.02.2024 |bubauoTteka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
41 |IlonyyeHUe U XMUMHUYECKUE CBOMCTBA KUCJIOTHBIX, 1 0 0 06.02.2024 |bubaunoTteka LIOK

OCHOBHBIX U aM(l)OTeprIX OKCHU 0B

https://m.edsoo.ru/ff0d664e
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Ne Tema ypoka KosinuecTBO 4acoB ‘ Jara JeKTpoHHbIe [UDPOBbIE
n/mo Bcero| Kontpouibbie || llpaktudeckue || A3y9enus ob6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
42 ||OcHOBaHHMS: COCTaB, KJaccuPUKaALHUSA, 1 0 0 08.02.2024 | bubanoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 |[lonyyeHre U XMuMHUYeCKHe CBOMCTBA OCHOBAHUH 1 0 0 13.02.2024 |bubanorteka LIOK
https://m.edsoo.ru/ff0d67ca
44 ||KHca0ThI: COCTaB, KJIacCUPUKALUS, 1 0 0 15.02.2024 |bubauoTteka IJOK
HOMeHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 |IlonyyeHue M XMMHUYECKHE CBOMUCTBA KUCIOT 1 0 0 20.02.2024 |bubanoTteka LLOK
https://m.edsoo.ru/ffOdfee2
46 ||Conu (cpefiHHE): HOMEHKJIATYPA, CIOCOODI 1 0 0 22.02.2024 |bubauoTteka LIOK
noJly4yeHUsl, XUMHUYeCKHe CBOMCTBA https://m.edsoo.ru/00ad9474
47 |llpakTuyeckas pab6oTta Ne 6. PemeHnue 1 0 1 27.02.2024 |bubanoteka LOK
3KCIepUMeHTa/bHbIX 33/1a4 110 TeMe «OCHOBHbIE https://m.edsoo.ru/00ad9b7c
KJIaCCbl HEOPTaHUYECKUX COeJUHEHU N »
48 |['eHeTHYecKas CBSA3b MEXAY KJacCaMH 1 0 0 29.02.2024 |bubauoTteka [JOK
HeopraHUYeCKUX COeJUHEHU N https://m.edsoo.ru/00ad9a50
49 ||0O6061IeHMe U cUcTeMaTHU3alg 3HaHUH 1 0 0 05.03.2024 ||[bubanoTteka LIOK
https://m.edsoo.ru/00ad9cb2
50 |KoHTposibHas pabota Ne3 no TeMe "OCHOBHbIE 1 1 0 07.03.2024 ||bubanoteka LLOK
KJIACCbl HEOPraHUYECKUX COeJUHEHU " https://m.edsoo.ru/00ad9%e1la
51 |/[lepBble NONBITKU KJACCUPUKALLMA XUMUYECKUX 1 0 0 12.03.2024 |bubanorteka LJOK
3yieMeHTOB. [loHATHe 0 rpynnax cXoAHbIX https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
52 |[[lepuoauyeckuii 3aKkoH u [lepuogudeckas 1 0 0 14.03.2024 ||bubaunoTteka [JOK
CcUCTeMa XMMH4YeCKUX 3yieMeHTOB /l. Y. https://m.edsoo.ru/00ada52c
MeHpeeeBa
53 |[lepuo/ibl, TPYIIBI, HOATPYIIIbI 1 0 0 19.03.2024 | bubauoTteka [JOK
https://m.edsoo.ru/00ada52c
54 ||CTpoeHue aToMoB. COCTaB aTOMHBIX Si/IEP. 1 0 0 21.03.2024 |bubauoTteka LIOK

HU3oTonbl

https://m.edsoo.ru/00ada342
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Ne Tema ypoka KosinuecTBO 4acoB ‘ Jara JeKTpoHHbIe [UDPOBbIE
n/mo Bcero| Kontpouibbie || llpaktudeckue || A3y9enus ob6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
55 ||CTpoeHue 3/1eKTPOHHBIX 060J104€K aTOMOB 1 0 0 04.04.2024 |bubauoTteka [JOK
asnieMeHTOB [leproauyeckou cucremsl /1. Y. https://m.edsoo.ru/00ada6bc
MeHpeeeBa
56 |XapakTepuCTHKa XMUMUYECKOTO 3JIEMEHTA M0 €r0 1 0 0 09.04.2024 |bubauoTteka LIOK
noJioxkeHuio B [lepuoguyeckolt cucreme /. U. https://m.edsoo.ru/00ada824
MeHpeneeBa
57 |3naueHue [lepuoaryeckoro 3akoHa /st 1 0 0 11.04.2024 ||bubsanoTteka [JOK
pa3BUTHSA HAayKH U pakTUKHU. [l. U. MeHesieeB https://m.edsoo.ru/00ada96e
— Y4EHBIN, earor U rpakAaHuH
58 ||Ds1ekTpooTpHUIaTEIBHOCTh AaTOMOB XMMHUY€ECKUX 1 0 0 16.04.2024 | bubauoTteka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 ||MoHHas XuMHYecKasl CBSI3b 1 0 0 18.04.2024 |bubauoTteka [JOK
https://m.edsoo.ru/00adac34
60 |KoBasieHTHas noJisspHasi XUMHU4YeCKas CBSA3b 1 0 0 23.04.2024 |bubauoTteka [JOK
https://m.edsoo.ru/00adaab8
61 |KoBasieHTHas HemoJisipHasi XMMHA4ecKas CBSI3b 1 0 0 25.04.2024 |bubauoTteka [JOK
https://m.edsoo.ru/00adaab9
62 |[CTeneHb OKUCJIEHUS 1 0 0 30.04.2024 |bubaunoTteka LIOK
https://m.edsoo.ru/00adae28
63 ||OKUCJMTENIbHO-BOCCTAaHOBUTEJIbHbIE peaKIi i1 1 0 0 02.05.2024 ||bubauoTteka [JOK
https://m.edsoo.ru/00adb076
64 ||OKUCAXUTENU U BOCCTAHOBUTEIU 1 0 0 07.05.2024 |[bubaunoTteka LIOK
https://m.edsoo.ru/00adb076
65 |[KonTposibHas paboTa N24 no Teme «CTpoeHUe 1 1 0 14.05.2024 | bubauoTteka [JOK
aToMa. XMuMH4ecKasi CBSI3b» https://m.edsoo.ru/00adb486
66 |Pe3epBHbIil ypok. 060611eHHE U 1 0 0 16.05.2024 |bubanoTteka LIOK
cMCcTeMaTH3alusi 3HaHUM https://m.edsoo.ru/00adb33c
67 |Pe3epBHbIi ypok. 060611eHUE U 1 0 0 21.05.2024 |bubanoTeka LLOK

CuCTeMaTu3anud 3HaHUU

https://m.edsoo.ru/00ad9cb?2
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Ne Tema ypoka KosinuecTBO 4acoB ‘ Jara JeKTpoHHbIe [UDPOBbIE
n/mo Bcero| Kontpouibbie || llpaktudeckue || A3y9enus ob6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
68 ||Pe3epBHbIi ypok. 060611eHHUE U 1 0 0 23.05.2024 |bubauoTteka [JOK
CcUCTeMaTHu3al X 3HaHUU https://m.edsoo.ru/ff0d61c6
|OBILEE KOJIMYECTBO YACOB I10 IPOTPAMME | 68 | 4 | 6 [
9 KUIACC
Ne Tema ypoka KosinyecTBO 4acoB ‘ JlaTta JeKTpoHHbIE [UPPOBbIE
n/mo Bcero| KouTtposbhbie || Ipaktuueckue || U3Y4eHHA o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
1 [lepuoguyeckuii 3akoH. [lepruogudeckas cucrema 1 0 0 01.09.2023 | bubsanoTeka [JOK
XUMHU4YecKux 3sieMeHTOB /l. U. MeHzaeneeBa https://m.edsoo.ru/00adb59e
2  ||3aKOHOMEpPHOCTH B U3MEHEHUU CBOUCTB 1 0 0 05.09.2023 | bubauroTeka LIOK
XUMHUYECKUX 3JIEMEHTOB MEPBbIX TPEX MEPHUOI0B https://m.edsoo.ru/00adb6b6
3 ||Knaccudukanus ¥ HOMeHKJIaTypa 1 0 0 08.09.2023 |bubsaunoTteka LJOK
HeopraHUYeCKHX BellecTB https://m.edsoo.ru/00adb7e?2
4 Buibl XUMUUYECKOM CBSA3H U THUIIbI 1 0 0 12.09.2023 |bubsanoreka [JOK
KPUCTaAJINYECKUX PEIIETOK https://m.edsoo.ru/00adbacé
5 ||[KouTposnbHas pabota Ne1 no Teme «[loBTopenune u| 1 1 0 15.09.2023
yrjy6eHre 3HaHWU OCHOBHBIX pa3/iesioB Kypca 8
KJ1acca»
6 ||[Knaccudpukanusa XuMHU4eCKUX peaKIui o 1 0 0 19.09.2023 |[bubaunoTeka [JOK
pPa3JIMYHbIM IPU3HAKaM https://m.edsoo.ru/00adbcb0
7 [loHATHE O CKOPOCTU XUMUYECKON peaKILUH. 1 0 0 22.09.2023 |bubsaunoTteka [JOK
[loHATHE O TOMOTE€HHBIX U TETEPOTEHHBIX https://m.edsoo.ru/00adbe9a
peakuusx
8 |[[loHATHE 0 XMMHYECKOM paBHOBeCHH. PaKTOPBHI, 1 0 0 26.09.2023 | bubauoTeka LIOK
BJIMSIIOIIME HA CKOPOCTb XUMUYECKOM peaKLuu U https://m.edsoo.ru/00adc28c
NoJIOXKeHH e XUMHUY€eCKOT0 PaBHOBECH s
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Ne Tema ypoka KosinuecTBO 4acoB ‘ Jlata JeKTpoHHbIe [UPPOBbIE
n/mo Bcero| KouTtposbhbie || IpakTuyeckue || U3y 4€HHA ob6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
9 OKHMC/IMTENIBHO-BOCCTAHOBUTEJIbHBIE peaKIuU 1 0 0 29.09.2023 |bubsmoreka LIOK
https://m.edsoo.ru/00adcade
10 |Teopus 3/1eKTPOJUTUYECKON JUCCOLHUALIVH. 1 0 0 03.10.2023 |bubsanoTteka [JOK
CuJibHBIE U c1abble 3JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 |[MoHHBbIe ypaBHEeHHUS peaKL U1 1 0 0 06.10.2023 | bubaunoTeka LIOK
https://m.edsoo.ru/00add448
12 | XuMHU4ecKHe CBOMCTBA KUCJOT U OCHOBAHHUH B 1 0 0 10.10.2023 |bubsaunoTeka [JOK
CBeTe Mpe/ICTaBJeHUN 06 3JIEKTPOJTUTUYECKOUN https://m.edsoo.ru/00add5d8
JHUCCOLMALU
13 |[XuMH4YecKHe CBOMCTBA COJIEN B CBETE 1 0 0 13.10.2023 |bubsaunoTeka [JOK
npeACcTaBJAeHUN 06 3JIEKTPOJIUTHUYECKOUN https://m.edsoo.ru/00add8b2
JUCCcOL AU
14 |[loHsaTHE O TUAPOJIU3E COJIEN 1 0 0 17.10.2023 |bubsaunoTeka [JOK
https://m.edsoo.ru/00add9d4
15 ||O60061IeHe U CHCTeMaTU3al U 3HaHUH 1 0 0 20.10.2023 | bubauoTeka [JOK
https://m.edsoo.ru/00addd12
16 |[lpakTudeckas pa6ota Ne 1. «PemeHnue 1 0 1 24.10.2023 |bubaunoTeka LIOK
3KCIepHUMeHTa/bHbIX 3a/1a4» https://m.edsoo.ru/00addbfa
17 ||KonTpoJsibHas pabota N22 no Teme 1 1 0 27.10.2023 | bubauoTteka LIOK
«IJIEKTPOJIUTHYECKAS IUCCOL Al Usl. XUMUYeCKHe https://m.edsoo.ru/00addecO
peakiL Uy B pacTBOpax»
18 |O6mas xapaKTepuCTHKA rajJloreHOB. XUMUYEeCKHe 1 0 0 07.11.2023 | bubauoTteka LIOK
CBOMCTBA Ha MpUMepe XJIopa https://m.edsoo.ru/00addfe2
19 |Xnoposogopo. CosisiHasA KMCI0TA, XUMHUYECKUE 1 0 0 10.11.2023 ||bubsnoTeka [IOK
CBOMCTBA, OJIyYeHUE, IPUMEHEHHUE https://m.edsoo.ru/00ade104
20 |[MpakTuyeckas paboTta N2 2 no Teme «IlosrydyeHue 1 0 1 14.11.2023 ||bubauoTteka LLOK
COJITHOW KUCJIOTbI, U3yUYeHUE e€ CBOMCTB» https://m.edsoo.ru/00ade348
21 |BberyvcieHHA 10 ypaBHEHUAM XUMHUYECKUX 1 0 0 17.11.2023 ||bubauoTeka LLOK

pea}cunﬁ, €CJIM OVH U3 peareHToB JaH B HU30bITKE

https://m.edsoo.ru/00ade488
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Ne Tema ypoka KosinuecTBO 4acoB ‘ Jlata JeKTpoHHbIe [UPPOBbIE
n/mo Bcero| KouTtposbhbie || IpakTuyeckue || U3y 4€HHA o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThl
22 ||O6uias xapaKTepuCcTHUKa 3JieMeHTOB VIA-rpynnbl 1 0 0 21.11.2023 | bubauoTeka LIOK
https://m.edsoo.ru/00ade64a
23 ||AnnotponHble MoauduUKaluu cepbl. HaxoxaeHue 1 0 0 24.11.2023 | bubanoreka [JOK
cepbl U €€ coe;lMHEeHUU B Ipupofe. XUMUYeCcKHe https://m.edsoo.ru/00ade64a
CBOMCTBA Cepbl
24 ||CepoBoaopoj, cTpoeHHe, GU3UYEeCKHE U 1 0 0 28.11.2023 | bubauoTteka LIOK
XMMHYEeCKUe CBOMCTBA https://m.edsoo.ru/00ade802
25 ||Okcuppbl cepbl. CepHasi KUCI0Ta, PU3UUECKHE U 1 0 0 01.12.2023 | bubauoTeka LIOK
XUMHUYeCKUe CBOMCTBA, IPUMEeHEeHHEe https://m.edsoo.ru/00adea28
26 |XuMHUYeCKHe peaklL1y, Jexalujyue B OCHOBe 1 0 0 05.12.2023 | bubsaunoTeka [JOK
NPOMBIIIJIEHHOTO CI0C06a MOJYYeHUsI CEPHOU https://m.edsoo.ru/00adec8a
KUCJIOThl. XMMUYeCKOe 3arpsi3HeHHe OKpYKarolei
CpeJZibl COeJUHEHUSMU CEPbI
27 ||BbryvcieHHe MacCOBOM /J10JIM BbIX0Ja MPOAYKTaA 1 0 0 08.12.2023 | bubaunoTeka [JOK
peakiu https://m.edsoo.ru/00adec8a
28 ||061uas xapaKTepuCTHKa 3/1eMeHTOB VA-Trpynnsbl. 1 0 0 12.12.2023 ||[bubaunoTeka [JOK
A30T, pacnipocTpaHeHHe B IpUpo/Jie, pusnieckue U https://m.edsoo.ru/00adeea6
XMMHYEeCKUEe CBOMCTBA
29 ||AMMHUak, ero ¢pusuvYecKue U XMMUYeCKHe 1 0 0 15.12.2023 ||bubauoTteka LLOK
CBOUCTBA, MOJyYeHUe U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 |[[TIpakTuyeckas paboTta N2 3 nmo Teme «IlosyyeHue 1 0 1 19.12.2023 ||bubauoTeka LLOK
aMMHaKa, U3y4eHue ero CBOMCTB» https://m.edsoo.ru/00adf180
31 ||A30THas KMCJ0Ta, € pu3nyecKkre ¥ XMuMHUYEeCKHe 1 0 0 22.12.2023 |bubaunoTeka LIOK
CBOMCTBA https://m.edsoo.ru/00adf306
32 |Hcnosib30BaHUE HUTPATOB U COJIe aMMOHUSA B 1 0 0 26.12.2023 |bubaunoTeka LIOK

KayeCcTBe MUHEepPaJIbHbIX YA00peHU . XUMHUUYeCKOoe
3arpsi3HeHHe OKpYyKawller cpefibl CoeJUHEHUAMU
asoTa

https://m.edsoo.ru/00adf518
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Ne Tema ypoka KosinuecTBO 4acoB ‘ Jlata JeKTpoHHbIe [UPPOBbIE
n/mo Bcero| KouTtposbhbie || IpakTuyeckue || U3y 4€HHA ob6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
33 ||®ocdop. Okcua pocdopa (V) u pocdopHas 1 0 0 29.12.2023 | bubauoTeka LIOK
KU CJI0Ta, PU3UYECKHe U XMMUYeCKHe CBOMCTBA, https://m.edsoo.ru/00adf68a
noJiydyeHue
34 |Hcnosb3oBaHue GpocPaToB B KaUeCTBE 1 0 0 09.01.2024 |bubsauoTteka LJOK
MUHEpPaJIbHbIX y100peHUH. 3arpsi3HeHue https://m.edsoo.ru/00adfc20
npupoJHo# cpeibl pochaTamu
35 ||Yrsepon, pacnpocTpaHeHUe B IPUPO/IE, 1 0 0 12.01.2024 |[bubauoteka [JOK
du3nyecKre U XMuMHUYeCKUe CBOMCTBA https://m.edsoo.ru/00adfd9c
36 |Okcuppl yriaepoja, ux GUsriecKrue U XMuMU4ecKkue 1 0 0 16.01.2024 ||bubanoTeka LIOK
CBOMCTBA. JKOJIOTUYECKHE NTPOOIEMBI, CBSI3aHHbIE https://m.edsoo.ru/00adfebe
c okcuioM yrJiepoaa (IV)
37 ||YroJsbHad KHCJI0Ta U €€ COJIH 1 0 0 19.01.2024 | bubaunoTeka [JOK
https://m.edsoo.ru/00ae006¢
38 |llpakTHueckas pabota N2 4 o teme "[losryyeHue 1 0 1 23.01.2024 |bubauoTeka LIOK
yrJIEKACI0r0 ra3a. KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
Kapb6oHaT-UOH"
39 |[[lepBoHava/ibHbIE MOHATHSA 06 OPraHUYECKUX 1 0 0 26.01.2024 |bubsaunoTteka LJOK
BeleCTBaxX KakK 0 COeIMHEHUSX yIaepo/ia https://m.edsoo.ru/00ae054e
40 |KpeMHUI U ero coeJUHEHHUS 1 0 0 30.01.2024 | bubsuoTeka [JOK
https://m.edsoo.ru/00ae080a
41 |[IpakTuueckas pabora N2 5. PeureHue 1 0 1 02.02.2024 |bubaunoTeka LIOK
3KCNepHUMEeHTa/IbHbIX 33/1a4 N0 TeMe «BaxkHeH11ue https://m.edsoo.ru/00ae0bf2
HeMeTaJlJlbl U UX COeJUHEHUS»
42 |[KonTpoJsibHasg paboTa Ne3 no Teme «BaxkHel11ne 1 1 0 06.02.2024 |bubsauoTteka LLOK
HEMEeTaJlJIbl U UX COeJUHEHUSI» https://m.edsoo.ru/00ae0el18
43 ||O61asa xapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB 1 0 0 09.02.2024 | bubauoTteka LIOK

— MeTaJ/lJ1I0B. MeTasindyecKkad cBA3b U
MeTa/lJInYecKasi KpUCTa/UInYecKasl penéTka.
dusnyeckue CBOUCTBA METAJLJIOB

https://m.edsoo.ru/00ael03e



https://m.edsoo.ru/00adf68a
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Ne Tema ypoka KosinuecTBO 4acoB ‘ Jlata JeKTpoHHbIe [UPPOBbIE
n/mo Bcero| KouTtposbhbie || IpakTuyeckue || U3y 4€HHA ob6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
44 | XyMHYeCKHe CBOMCTBA METAJIJIOB. 1 0 0 13.02.2024 | bubsunoreka LIOK
JJIEKTPOXMMHUYECKUN pAJl HAIPSXKeHUH MeTaJ/lJIOB https://m.edsoo.ru/00ae1156
45 ||O6uue cnoco6bl MoJIydeHus MeTasia0B. ClJ1aBbl. 1 0 0 16.02.2024 |bubanoteka LJOK
BeryucyieHUs o ypaBHEHUAM XUMHUYECKUX https://m.edsoo.ru/00ae1156
peakLuy, ecv O MH U3 peareHTOB COZlePKUT
npuMecu
46 |lloHAaTHE 0 KOPPO3UU METAJLJIOB 1 0 0 20.02.2024 |bubauoTeka LIOK
https://m.edsoo.ru/00ae1278
47 |llleso4HBIE METAJIBI 1 0 0 27.02.2024 | bubauoTteka LIOK
https://m.edsoo.ru/00ael14b2
48 ||OKcubl U TUAPOKCUBI HATPUS U KaJIus 1 0 0 01.03.2024 | bubaunoreka [JOK
https://m.edsoo.ru/00ae14b2
49 |llleso4yHO3€eMe/IbHbIE METAJLJIbI — KaJIbLIUHN U 1 0 0 05.03.2024 | bubauoTeka LIOK
MarHum https://m.edsoo.ru/00ael15e8
50 |BaxxHeMIlIMe coeIUHEHHUS KaJbIUA 1 0 0 12.03.2024 | bubsaunoTeka [JOK
https://m.edsoo.ru/00ael15e8
|51 |O606LueHne Y CUCTeMaTH3alus 3HaHUH H ‘ H H 15.03.2024 H
52 |PKécTkocTb BOJbI U CIIOCOOBI €€ yCTpaHeHUs 19.03.2024 |bubsauoTeka LLOK
https://m.edsoo.ru/00ae1886
53 |[llpakTuyeckas paborta N2 6 o Teme "¥EécTKocThb 1 0 1 22.03.2024 |bubaunoTeka LIOK
BOJIbl U METO/bl €€ yCTPAaHEHUS" https://m.edsoo.ru/00aelae8
54 ||AnoMuHUT 1 0 0 02.04.2024 | bubanoreka [JOK
https://m.edsoo.ru/00aelc64
55 ||[AMdoTepHbIe CBOMCTBA OKCHU/A U THIPOKCH/A 1 0 0 05.04.2024 | bubauoTeka [JOK
https://m.edsoo.ru/00aelc64
56 |XKeneso 1 0 0 09.04.2024 | bubanoTeka LJOK
https://m.edsoo.ru/00ael1d86
57 |Okcuppl, ruapokcuabl U coau xkenesa (II) uxenesza| 1 0 0 12.04.2024 |bubauoTeka [JOK
(I11) https://m.edsoo.ru/00ae35e6
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Ne Tema ypoka KosinuecTBO 4acoB ‘ Jlata JeKTpoHHbIe [UPPOBbIE
n/n Bcero| Kontposbhbie || [lpaktuueckue || H3YIeHUA 06pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
|58 HO6o6meHHe Y CUCTeMaTHu3alus 3HaHUHU 0 H 0 H 16.04.2024 H
59 |llpakTHueckas pabota N2 7. PewieHue 0 1 19.04.2024 |[bubaunoteka [JOK
3KCIIepUMeHTAaJIbHbBIX 33/la4 10 TeMe «BaxkHeHn1une https://m.edsoo.ru/00ae3de8
MeTaJlJIbl U UX COeJUHEHUS»
60 |Bpruyncienus no ypaBHeHUAM XMMHUYECKUX 1 0 0 23.04.2024 |bubauvoreka LIOK
peakIii, ec/id OJIMH U3 peareHTOB JaH B U30bITKe https://m.edsoo.ru/00ael1750
WJIU COIEPXKUT MPUMECH. BbluKcieHUs MacCOBOM
Jl0JIM BbIX0O/]a NPOJYKTA peaKLuu
|61 HO606LueHHe Y CUCTeMaTHU3alus 3HaHUH 1 0 H 0 H 26.04.2024 H
62 |[KoHTposbHas paboTa N24 no TeMe «BaxkHel1me 1 1 0 30.04.2024
MeTaJlJIbl U UX COeJUHEHUSI»
63 |BeuiecTBa U MaTepUasibl B NOBCEJHEBHOW )KU3HHU 1 0 0 03.05.2024 | bubaunoTeka [JOK
yes0BEKA https://m.edsoo.ru/00ae3f50
64 |XuMHUYeCcKoe 3arpsisHeHHE OKpYKalllel cpeabl 1 0 0 07.05.2024 | bu6auoTeka LIOK
https://m.edsoo.ru/00ae4270
65 ||[Posib XMMUH B pellieHUH 3K0JIOTUYECKHUX TPo6JieM 1 0 0 14.05.2024 ||bubauoTeka LLIOK
https://m.edsoo.ru/00ae4270
66 |Pe3epBHbIN ypok. 06061€eHME U CHCTeMaTHU3aALUS 1 0 0 17.05.2024 ||bubanoTeka [IOK
3HAHUH https://m.edsoo.ru/00ae0d0a
67 |Pe3epBHbIN ypok. 0600611eHUE U CHCTEMATHU3aLUS 1 0 0 21.05.2024 |bubauoTteka LJOK
3HAHUH https://m.edsoo.ru/00adb33c
68 |Pe3epBHbIN ypok. 0600611eHUE U CHCTEMATHU3aLUS 1 0 0 24.05.2024 |bubauoTteka LJOK
3HAHUH https://m.edsoo.ru/00ad9cb2
|OBLIEE KOJIMYECTBO YACOB 10 TPOTPAMME | 68 | 4 [ 7 [

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIAA YYEHUKA
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» Xumus, 8 kimace/ Pymsutuc I'.E., ®enpaman @.I°., Akuroneproe obmiectBo «M3marenberBo «lIpocBemenne»

» Xumus, 9 kmace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe obmiectBo «M3marenserBo «lIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkimonepHoe obmiectBo «M3aarenscTBo «IIpocBerenne»

» Xumus, 9 kiacc/ Pymsuruc I'.E., ®enpaman @.I°., Akimoneproe obmiectBo «M3maarenscTBo «lIpocBenienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://workprogram.edsoo.ru/work-programs/542764



