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HOACHUMTEJBHASA 3AIIMCKA

[IporpaMMa 1O XMMHMM Ha YPOBHE OCHOBHOTO 0OIEro oOpa3oBaHHs
COCTAaBJICHA HA OCHOBE TpeOOBAaHMM K pe3yJbTaTaM OCBOEHHS OCHOBHOU
00pa3oBaTeNpHONl  MPOrpamMMBI OCHOBHOTO o0mero oOpa3oBaHus,
npencrasiieHHbix B GI'OC OO0, a takxke Ha OocHOBe (enepanbHON paboueit
IpOrpaMMbl BOCIUTAHUS U C y4ETOM KOHUEMIMU MpernojaBaHus y4eOHOro
npeamera  «Xumus» B 00pa3oBaTelIbHBIX OpraHu3auusax Poccuiickoi
denepanum.

[Iporpamma no xumuu Aa€T NpeAcTaBiICHUE O IENsIX, oOIeH CTpaTeruu
oOy4eHHs, BOCIHTAHHUS M Ppa3BUTUS OOyYalOLIUMXCS CPEACTBAMH Y4YEOHOTO
mpenMera,  yCTaHaBIMBAaeT  00s3aTeNIbHOE  MPEAMETHOE  COJEepKaHue,
MpeayCMaTpUBaeT paclpelie]IeHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHHUE IO
pazzienam M TemMaM OpOrpaMMbl MO XHMHH, OMpPEAENseT KOJUYECTBEHHBIE U
KAuE€CTBEHHBIEC XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHyEMYIO
[IOCJIEOBATENBHOCTh M3YYEHUS XHMHH C YYETOM MEXIPEIAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€W, JIOTUKM y4eOHOro IIpolecca, BO3PACTHBIX
OCOOCHHOCTEH 00yYalomMXCs, OMNPEACNIeT BO3MOXHOCTH TIpeAMeTa s
pean3anuy TpeOOBaHUM K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON
IpOorpaMMBbl Ha YPOBHE OCHOBHOT'O OOILIEro 00pa30BaHuUs, a TaKKe TPeOOBaHUN
K pe3ysibTaraM OOy4YeHHs] XMMHM Ha YpOBHE €€l W3y4deHUs NpeaMera H
OCHOBHBIX BHUJIOB Y4Y€OHO-IIO3HABATEIBHON JEATEIbHOCTH OOYYarolIerocs 1o
OCBOCHHIO YUE€OHOT'0 COJIEp KaHUSI.

3HaHWE XMMHMH CIYXHUT OCHOBOW a1 (DOPMHUPOBAHMSI MHPOBO33PEHMUS
oOyu4aroIerocs, ero npeiCcTaBIeHUi 0 MaTepUaJIbHOM €IMHCTBE MUPA, BAXKHYIO
poJIb UrpatoT (popMUpyeMble XUMHUEN NMPENCTABICHUS O B3aUMOIPEBPAILICHUAX
SHEPrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJIE, O MyTAX PELIECHUs II00aJbHbIX
po0ieM yCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPbEBOW, YHEPIETHUECKOM,
NUIIEBOM U 3KOJOTMYECKON O€30MacHOCTH, MTPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET peau3ali  BO3MOXXHOCTEH JUIsl  CAMOPa3BUTHS U
dbopMupoBaHUsS KYJbTYpbl JUYHOCTH, €€ oOmed u GYyHKIIMOHATLHOMN
I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B JOPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEN
oOydJaroumxcsi, HaBBIKOB HX CaMOCTOATEIbHOM Y4YeOHOW JesTEeIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX KakK B
MMOBCETHEBHOM JKM3HU, TaK U B IPO(HECCUOHATILHOM IeITeTbHOCTH;

3HAKOMUT CO CNEUU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJ(bIBA€T OCHOBBI
LEJJOCTHOIO B3IUIAJla HAa €OUHCTBO NPUPOABI U 4YEJIOBEKA, SBISAETCA
OTBETCTBEHHBIM 3TaroM B (OPMHUPOBAHUU €CTECTBEHHO-HAYUYHON I'PaMOTHOCTHU
00yyarommxcs;

croco0CTBYET (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUSI K €CTECTBEHHO--
HAay4YyHbIM 3HAHUAM, K TPUPOJIE, K UYEJTOBEKY, BHOCUT CBOM BKJIaJ B
HKOJIOTHYECKOE 00pa3oBaHuEe 00yYatOIIUXCsl.

JlanHble HanpaBlieHUsI B 00yYEHUU XUMHH O0ECTICUMBAIOTCS CIIELUPUKON
colepkaHusi y4yeOHOro mpeaMera, KOTOPBIM  SBISETCS  IEeJaroru4ecKu
aJanTUPOBAHHBIM OTPAXKCHHEM 0a30BOM HAYKH XMMUHU Ha OIMPEACIEHHOM dTare
€€ pa3BUTHAL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00IIero oO0pa3oBaHMsl OPUEHTHUPOBAH
Ha OCBOEHHE O0YYaIOUIMMHUCA CUCTEMbI TIEPBOHAYATIBHBIX MOHSATUN XUMUH,



OCHOB HEOPTaHWYECKOW XMMHH U HEKOTOPBIX OTACJBHBIX 3HAUUMBIX MOHSTUN
OPTraHUYECKON XUMHH.

CrpykTypa conepkaHust IpOrpaMMBI [0 XUMUN CHOPMUPOBaHa HA OCHOBE
CUCTEMHOI0 Moaxoja K €€ uzyueHunro. Coaep:kaHue CKIAAbIBACTCA U3 CUCTEMBI
MOHATUH O XUMHUYECKOM OJJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHITHI O
XUMHUECKON peakuuu. O0e ST CHCTEMBbl CTPYKTYPHO OpPraHU30BaHbl IO
OPUHLHUILY TOCIEAOBATEIBHOIO PAa3BUTHS 3HAHWM HAa OCHOBE TEOPETHUUYECKHUX
PEACTABICHUN Pa3HOTO YPOBHS:

~ ATOMHO-MOJIEKYJISIPHOTO YUEHHUS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

[Iepnognueckoro 3akona /I. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA
XUMUH;

- YYEHUS O CTPOCHHH aTOMa U XUMHYECKOM CBSI3U;

- TMpeACTaBICHUN 00 >SIEKTPOJUTHYECKON TUCCOLMALMU BEIECTB B
pacTBOpax.

Teopernyeckne 3HaHUSA paCCMaTPUBAIOTCS HA OCHOBE HMIIMPUYECKU
MOJIyYEHHBIX WU OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT
OJIHOTO ypOBHS K JPYromMy, BBINIONHSSA (PYHKIUH  OOBSICHEHUS U
IPOTHO3UPOBAHUS CBOWCTB, CTPOCHHMS W BO3MOXHOCTEW NPAKTUYECKOIO
NPUMEHEHUS U MOJYUYEHHUS U3yYaeMbIX BEUIECTB.

OcBoeHHe NpOrpaMMbl IO XUMHH CIOCOOCTBYET (OPMHUPOBAHUIO
MPEACTABICHUS] O XWMHMUYECKOM COCTaBILIIOIIECH HAy4YHOW KAapTHHBI MHUpa B
JIOTHUKE €€ CUCTEMHOU MPUPO/]Ibl, IECHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO
M METOJaM I03HaHUs B HayKe. M3yueHne XUMHUU IPOUCXOIUT C IPHUBICUCHUEM
3HaHWM U3 paHee M3YYCHHBIX YUCOHBIX MpeaMeToB: « OKPYKAIOMUNA MUDPH,
«buonorus. 5—7 knacce» u «duszuka. 7 Kiacey.

[Ipu wu3yueHMn XUMHH TPOUCXOAUT (OPMHUPOBAHUE 3HAHUNW OCHOB
XUMHUYECKONM  HAyKHh KaKk o00JlaCTU  COBPEMEHHOI'O  €CTEeCTBO3HAHUS,
OPAKTUYECKON JIESITEIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTypbl. 3ajadya y4eOHOro mpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMUMHUYECKHX 3HAHUN — BaXKHEHUIIUX (DAKTOB, MOHSITUHN, 3aKOHOB U
TEOPETUYECKHUX TOJOKEHUM, JOCTYIHBIX OO0O0OIEHNH MHPOBO33PEHUYECKOTO
XapakTepa, si3bIKa HayKu, B MPUOOIICHUN K HAYYHBIM METOJaM TMO3HAHUS MpU
M3YyUYCHHM BEILECTB UM XUMUUYECKUX peakiuii, B (HOPMUPOBAHUH U Pa3BUTUU
[MO3HABATENIbHBIX YMEHMM M HMX NPUMEHEHUH B Y4YE€OHO-TIO3HABATEIBHOW U
y4eOHO-UCCIIEeI0BATEIbCKON AESITENbHOCTH, OCBOCHHMM IMpaBUil 0€30MacHOro
oOpallleHus C BeIleCTBaMHU B TIOBCETHEBHOM JKU3HU.

[Ipy w3ydeHMM XMMHHM Ha YpPOBHE OCHOBHOTO OOMLIEr0 OOpa3oBaHUS
Ba)KHOE 3HAYEHUE NPUOOPENI TaKKUe 111, KaK:

(GopMHpOBaHME HWHTEUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEILICHUM,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

- HampaBJIEHHOCTh OOy4YEHUSI Ha CHCTEeMaTH4ecKoe MpHOOIIeHHE
00yJaronmxcsi K CaMOCTOSITEIIbHOW MMO3HABATEIIBHON JCATEIHHOCTH, HAYUYHBIM
METOoJIaM MO3HaHMs, (OPMUPYIOLUIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEHN K
XUMUH;

- o0OecrieyeHUe  YCIOBUM,  CHOCOOCTBYIOUIMX  MPUOOPETEHUIO
oOyJarouMMucCsl  OMbITa  Pa3HOOOpPA3HOW  JACSATENbHOCTH, T[O3HAHUS U
CaMOIMO3HAHUs, KIIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHILIUM), HMMEIOIIMX
YHUBEPCAIbHOE 3HAUECHHE JIJISl PA3JIMYHBIX BUJIOB JEATEIbHOCTH;

dbopmupoBanne o0mEeld (YyHKIUMOHATHFHOM W E€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHHIN OOBSCHATHh U OIICHUBATDH SIBJICHUS



OKpY>KAIOIIEeT0 MHpA, UCHOIB3Ysl 3HAHUSA M OIBIT, MOTYYCHHbIE TPU HU3yUYECHUHU
XUMHH, TPUMEHSATh UX TPH PELICHUH NpoOJieM B TMOBCEIHEBHOW >XU3HU H
TPYAOBOH €ATEIBHOCTH;

- (opmupoBaHMEe Yy OOyYarOImMXCS T'yMaHUCTHYECKHX OTHOIICHMH,
[OHMMaHUsl LEHHOCTU XHMMUYECKHUX 3HAHUU MJs BBIPAOOTKH SKOJIOTHMYECKU
L[EJIECOO0PA3HOr0 MOBEACHUS B OBITY U TPYNOBOM AEATENBHOCTH B IEISAX
COXPAHEHMS CBOETO 370POBbS U OKPYKAIOLIEH PUPOAHON CPEJIBI;

- pa3BUTHE MOTHBAIMH K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHUS OOIEYEIIOBEYECKHX IIEHHOCTEM,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY TpoQuisi U  HalpaBICHHOCTH
JaJIbHENIIEr0 00yUYeHusl.

OOmiee 4uMcIO 4YacoB, OTBEAEHHBIX IJIsl W3YYEHUS XMMHUHU HAa YPOBHE
OCHOBHOT0 0011ero o0pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacoB
(2 gaca B Henenro), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPXAHUE OBYYEHUA

8 KJIACC

IlepBoHayaJbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMuUM B )KU3HU YEJIOBEKA. XUMUSA B CUCTEME HAYK.
Tena u BemecTtBa. duU3NUecKre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemlecTB. [IoHATHE O MeTOAAaX MO3HAHUSA B XMMUU. UHCTHIE BEIIECTBA U CMECH.
CriocoObl pa3zzenenus cMecei.

ATOMBI M MOJIEKYJIbI. XUMUYECKHE SIeMEHThl. CHUMBOJIBI XUMUYECKHUX
a1eMeHTOB. [IpocThie U cit0kKHBIE BemecTBa. ATOMHO-MOJIEKYJIIPHOE YUYECHHUE.

Xumuueckass GopMmyna. BaaeHTHOCTH aTOMOB XHMMHYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAs AaTOMHAs Macca.
OTHOcuTeNbHAs MOJIEKYJIIpHAast Macca. MaccoBas 10J1s1 XMMHUYECKOTO 3JIEMEHTA
B COCIMHEHHH.

KomnuectBo BemecrBa. Monb. MossgpHas wMacca.  BzauMocBssb
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €AUHUIl BEHIeCTBA. Pacyérel 1o
dbopMyIamM XUMHUUECKUX COSTUHEHUM.

dusznyeckue W XUMHUYECKHUE SBJICHHS. XHUMHUYECKas peakuus u e
MPU3HAKK. 3aKOH COXPAHEHUs MacChl BEIIECTB. XWUMHUYECKHE YPAaBHEHHS.
Knaccudukanus XuMudeckux peakiui (CoeuHEH s, pa3ioKEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuit IKCnepumMenm:

3HAKOMCTBO C XHUMMUYECKOW MOCY/I0H, IpaBWiIaMu padoThl B JabopaTopuun
u mnpuéMamMu OOpallleHus ¢ Ja0OpaTOpHBIM O0OpyAOBaHUEM, H3y4YCHUE U
onucaHue (PU3NYECKUX CBOMCTB OOpa3LOB HEOPraHMYECKUX  BEIIECTB,
HaOmoneHrne Gu3nveckux (TUTaBJIeHUE BOCKA, TasHUE JbJa, paCTUPaHUE caxapa
B CTYIIKE, KMIIEHUE WU KOHAEHCAlUs BOAbl) U XUMHYECKUX (FOpPEHHE CBEYH,
IPOKaJMBAHUE MEIHOW TIPOBOJIOKH, B3aUMOJEHCTBUE MeEJIa C KHUCJIOTOM)
SBJICHUN, HAOJIOJEHUE M OINUCAHWE TMPU3HAKOB TMPOTEKAHUS XUMHUYECKHUX
peakiuii (pasyioxkeHue caxapa, B3auMOJICHCTBUE CEPHON KHUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJCHCTBUE
xenesza ¢ pactBopom coiiu meau (I1), uzydenue cnocoO0B pasaeneHus: cMecei: ¢
MOMOIIBI0  MarHuta,  (QWIbTpOBaHWE,  BbIIApUBAHUE,  JUCTUILISALIUS,
xpomatorpadusi, TpOBEACHUE OYMCTKH TMOBAPEHHON COJM, HAONIOACHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUSA ONbITa, WUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHUSI MACChI, CO3/IaHNE MOJIEJIe MOJIEKYJT (IIIapOCTEP>KHEBBIX ).

Baxuelue npeacTaBuTe/;Id HEOPraHM4YeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — aneMeHT U mpoctoe
BelecTBo. HaxokneHue kuciopoga B mpupojie, GU3MUECKHME U XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kuciopoga. CrocoOb
MOJIy4eHUsST KUCIopoAa B JlabopaTtopw M TpoMmbInUieHHOCTH. KpyroBopor
KHCJIopoJa B ipupoe. O30H — aIoTponHass MOAU(PUKAIINS KUCIOPOIa.

TernnoBoit 3pPexT XUMMUYECKON peakluy, TEPMOXUMHUUYECKUE YpaBHEHMUS,
9K30- M JHJIOTEPMUYECKUE PEaKUUU. [OIUIMBO: Yroib U METAH. 3arps3HECHUE
BO3/yXa, YCHJIEHHUE TApHUKOBOTO 3P QeKTa, pa3pylIeHHE 030HOBOTO CIIOS.

Bonopon — smeMmeHT M mpocTtoe BewiecTBo. HaxoxkneHuwe Bomopona B
npupojse, (U3NYECKHe U XUMHYECKHE CBOWCTBA, NMPUMEHEHHE, CIIO0COOBI
nonyuyeHus. KucinoTsl u comnu.

Mousipablit 006EM ra3oB. PacuéTel Mo XMMHUECKUM YPaBHEHUSM.



Odusnyeckne CcBoOMCTBa BOAbl. Boma kak pacrtBopurenb. PacTBOpSL.
Hacpimmennble 1 HEeHAChIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIMIECTB B BOJE.
MaccoBass nmons Bemectsa B pacTBOpe. XHMMHUYECKHE CBOMCTBA  BOJBI.
OcHoBanusi. Ponb pacTBOpOB B MPHUPOJE M B KWU3HU 4eloBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsI3HEHUE TPUPOIHBIX BoA. OXpaHa U OYMCTKA MTPUPOIHBIX
BOJI.

Knaccudukanusa neoprannueckux coequHenuit. Oxcunpl. Kinaccudukarms
OKCHUJIOB: coJieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aM@oTepHble) U
HecosieoOpaszyronme. Homenknatypa okcuaoB. DuU3MYECKUE U XUMUYECKUE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccudukanus OCHOBaHMI: IIETOYM W HEPACTBOPHUMBIE
ocHoBaHus. HomeHknatypa ocHOoBaHuM. PU3NYECKUE U XUMUYECKHE CBOKCTBA
ocHoBaHuU. [losryyeHre oCHOBaHUM.

Kucnotel. Knaccugpukanus kucnor. Homenknarypa kucnor. Ousnyeckue
U XMMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTH MetaiuioB H. H. bekerona.
[TonydeHnue KUCIoT.

Comu. Homenknatypa coiseil. ®PuU3NUECKME M XHUMHUYECKHE CBOMCTBA
conei. [Tomyuenue comen.

['eHeTnyecKkas CBsA3b MEXKY KJlaCCaMUA HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepuMeHm:

Ka4eCTBEHHOE OIPENICIICHUE COJCPKAHUS KHUCIOpPOoJa B  BO3AYyXE,
MOJy4YeHHe, CcOoOUpaHHe, PpACMO3HABAHUE W H3YyUYEHHE CBOWCTB KHCJIOPOJA,
HAOJIIOICHHE  B3aMMOJICHCTBUSA  BEIIECTB C  KUCIOPOJAOM U  YCIIOBUSA
BO3HUKHOBEHHUSI U TMpEKpallleHuss TropeHus (moxapa), O3HAKOMIIEHHE C
oOpa3lilaMd OKCHJIOB W OIKMCaHUE UX CBOWCTB, TMOJy4YeHHE, COOUpaHue,
pacno3HaBaHWE M HW3YUYEHUE CBOMCTB BOJOpOJa (rOpeHHuE), B3aHMMOJEHCTBUE
Bosopoja ¢ okcusoM meau (II) (Bo3MOXKHO UCTOIb30BAHUE BUIEOMATEPUAIIOB),
HaOJIOICHHE OOpa3IloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIIEIOBaHUE
OCOOEHHOCTEW pacTBOPEHMSI BEIIECTB C PA3IUYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHON MAacCOBOU JTOJIEM pACTBOPEHHOIO
BELIECTBA, B3aMMOJEHUCTBHE BOJBI C MeTallaMH (HAaTPUEM U KaJIbLIUEM)
(BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), HCCIEJOBAaHUE OOpa3IioB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHUE W3MEHEHUs
OKpAaCKH HWHJHMKATOPOB B pAacTBOpaxX KHCIOT U IIEJIOYEH, U3YyUYECHUE
B3aumozencTBus okcuaa mMeau (II) ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT C
METa/IaMHU, PEAKIU HEUTPAIN3AINY, MIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOT0 MeTajula JPYyruM U3 pacTBOpa COJIM, pEUICHUE
AKCIEPUMEHTANIbHBIX 3aJlady Mo TeMe «BaxHelme Kiacchbl HEOPraHUYECKUX
COCIMHEHU.

Ilepuoanuecknii 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHUX
iemeHTOoB JI. . MenneneeBa. CTtpoeHue aroMoB. XMMH4YeCKasi CBS3b.
OxHcanTeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[TepBbie MOMBITKU KJIACCU(UKAIIUU XUMHYECKUX dJIeMEHTOB. [loHsTHE O
IpyIax CXOJHBIX DJIEMEHTOB (IIEJTOYHBIC U IIEJIOYHO3EMEJIbHBIC METALIbI,
raJIOreHbl, WHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yloT amdoTepHbIe
OKCH/JIbI U THIPOKCH/IBI.

[Tepnonnueckuit 3akoH. Ileproanueckas cucTreMa XUMHYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas u JJIMHHONEPUOAHAS (OPMBI
[lepuomnueckort cucremMbl xumuueckux odiemMeHTtoB JI. WM. Menneneena.
Ilepronpl u rpymnmbl. PU3MYECKHNM CMBICH MOPAIKOBOTO HOMEpPA, HOMEPOB
repuoja v rpynibl 3JIEMEeHTa.



Crpoenne aromoB. CocraB aToMHbIX siaep. M30Tombl. DIEKTPOHBI.
CrtpoeHue 3IeKTPOHHBIX 000J0UYEK aTOMOB MEPBbIX 20 XUMUUECKUX 3JIEMEHTOB
[Tepuonnueckon cucremsl [. M. Menneneea. XapakTepuCTUKa XUMHAYECKOTO
3JIEMEHTA 10 €ro nojoxeHuto B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS paguyca aTOMOB XUMHYECKHUX HJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVMCTB I10 TPYNIIaM U IEPUOJAM.

3nauenue Ilepmoamueckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI
XUMHYECKUX DJIEMEHTOB JIJIsl pa3BUTHUS Haykd W npakTtuku. J[. . Mennenees —
YUYEHBIN Y TPaKIaHUH.

Xumuueckasi cBs3b. KoBaneHTHast (TosisipHass U HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. MIoOHHAs CBA3b.

Crenenb okuciaeHus. OKUCIUTEILHO-BOCCTAHOBUTENBHBIE — PEAKIIUH.
[Ipoueccel OkucIIeHUsT 1 BOCCTAHOBIICHUA. OKUCIUTEIN U BOCCTAHOBUTEU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3lioB BEIIECTB METAJJIOB U HEMETAIJIOB, B3aHMMOJICHCTBUE
TUJIPOKCHUAA IIMHKA C PACTBOPAMH KHUCIOT W IIEJIIOYEH, MPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX pPEaKIUU
(ropenue, peakiiuu pazioKeHHs], COSTUHEHU).

Mexcnpeomemnunie ceasu

Peanm3zannst MeXInpeaMETHBIX CBA3€H NPU U3yYEHUM XUMHH B 8 Kjacce
OCYILIECTBIISIETCA 4epe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TAaK W TOHATUH, SBJISAIOLIMXCS CUCTEMHBIMU Uil OTIEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TMOHSATHUS: HAy4HbIH (HaKkT, THUIMOTE3a,
TEOpHsl, 3aKOH, aHaJlIW3, CHUHTE3, KiIaccupukanus, MNEePUOJIUYHOCTD,
HaOJI0/ICHHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, U3MEPEHUE, MOJICIb, SIBJICHUE.

dusznka: marepus, arom, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU]I,
U30TOMBI, PAJUOAKTUBHOCTH, MOJIEKYJa, JJEKTPUYECKUU 3apsiji, BELIECTBO,
Teno, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ta3, (PU3MYECKUE BEIUYHWHBI,
€MHUIBI U3BMEPEHHUS, KOCMOC, TUIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: dborocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHBIC TMOPOIBI,
IIOJIE3HBIE UCKONIAEMBbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTtBo U XUMHYECKasl peak s

[Tepunonnueckunt 3akoH. Ileproanueckas cucreMa XUMHYECKUX JIEMEHTOB
. 1. Mengeneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, KM, KalblUsi U MX
COCMHEHUN B COOTBETCTBHUM C IOJIOKEHUEM 3JIEMEHTOB B llepmommueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BelecTBa: BUIAbl XUMUYECKON CBA3U. THIBI KPUCTAUIMYECKUX
PELIETOK, 3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUINA KPUCTAIUIMYECKOU PELIETKU
1 BHUJa XUMHYECKOU CBS3H.

Knaccudukanys ©  HOMEHKIATypa  HEOPTraHUYECKHUX  BEIIECTB.
XUMHUYECKHE CBOMCTBA BEUIECTB, OTHOCSAIIMXCSA K PAa3JIMYHBIM KJIacCaM
HEOPraHUYECKUX COCIMHEHUM, TCHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudpukanuss XUMUYECKUX peakuuil Mo pa3audyHbIM Ipu3HaKam (1o
YUCITy U COCTaBY YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3D (DEKTY,
[0 H3MEHEHHID CTEIEHEM OKHUCJICHHUS XUMHYECKMX JJIEMEHTOB, IO
o0paTUMOCTH, MO YYacTHIO KaTajlu3aTopa). IK30- M OSHAOTEPMHUYECKUE
peaKuuu, TEPMOXUMUYECKUE YPABHEHHUS.



[TonsiTie o ckopoctu xuMudeckoi peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakuusax. I[loHsTHE O TOMOreHHBIX U
reTeporeHHbix peakuusax. llonstne o karanuze. [loHATHE O XHMHYECKOM
paBHOBecuU. DaKTOphI, BIMSIOIMIME HA CKOPOCTh XMMHUYECKOW pEAKUUHA U
MOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIANTENFHO-BOCCTAHOBUTEIbHBIC  PEAKIMU, OJJIEKTPOHHBIM  OamaHC
OKHCIIUTENIbHO-BOCCTAHOBUTENBbHOM  peakiuu. CoCTaBlI€HHE  YpaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIM € HCHOJIb30BAHHUEM METOJIa
AJIEKTPOHHOTO OanaHca.

Teopus  SJIEKTPOIUTHUYECKOM  JTUCCOLMALIMH. DJIEKTPOJIUTHl U
HEANEeKTpoauThl. KaTHOHBI, aHMOHBL. MexaHU3M JHCCOLMALMU BEIIECTB C
pPa3IMYHBIMHA BUJAMH XUMUYECKOU CcBA3U. CteneHp nucconuanuu. CUIbHBIE U
CcJ1a0bl€ ANEKTPOJIUTHL.

Peakuuu wmoHHOro oOMeHa. YcCIoOBUS TPOTEKaHUS PEaKUUid HOHHOTO
oOMEHa, TOJIHBIE M COKpaulEHHbIE WMOHHBIE ypaBHEHUs peakuui. CBoMcCTBa
KHCJIOT, OCHOBaHHUM U COJIEl B CBETE NPEACTaBICHUN 00 3JIEKTPOJUTHUECKON
nucconmanuu. KauecTtBeHHbIe peakiny Ha HOHBL. [IoHsTHE O THIPOIU3E CONEH.

Xumuueckuii IKCnepuUMenm:

O3HAaKOMJICHUE C MOJEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJUIOB M HEeMETaUIOB (TpaduTta u anmasa), CIOKHBIX BEIIECTB
(xopuga HaTpus), MCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuuu  OT  BO3JCHCTBUS  pa3iuM4HbIX  (DAKTOpPOB,  HCCIEOBaHUE
AJIEKTPOINPOBOJHOCTH PAaCTBOPOB BEIIECTB, IMPOLECCAa JUCCOLUMALNN KHCIIOT,
1IeJ104€eil ¥ coliel (BO3MOYKHO MCIOJb30BaHUE BUIEO MAaTEPUAIIOB), IPOBEACHUE
OMBITOB, WUTFOCTPUPYIOIIUX MPU3HAKH MPOTEKAHUS PeakUuid HOHHOTO oOMeHa
(oOpazoBanue ocajka, BBIJCJICHHE Ta3a, OOpa30oBaHUWE BOJIbI), OIbBITOB,
WUTIOCTPUPYIOIIUX IPUMEPBl  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX —PEaKLIUN
(ropenue, peakuuu Pa3oKeHMs, COEIMHEHHS ), pacro3HaBaHKe
HEOPraHWYECKUX BEIIECTB C IMOMOIIbI) KAayeCTBEHHBIX pEaKIMil Ha HOHBI,
pelieHre 3KCepUMEHTAIbHBIX 3a/1a4.

Hemeranibl 1 UX cOeIMHEHUS

OOmiass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeNeHH okucaeHus. CTpoeHue u pU3NYecKue CBOMCTBA MPOCThIX
BEIIECTB — TrajJoreHoB. XWMHYECKHE CBOWCTBA Ha IMPUMEPE XJOpa
(B3aMMOJEHCTBHE C METalUIaMH, HEMETAJUIaMH, IIeo4aMH). XIJIOPOBOAOPO.
ConsiHast KUCI0Ta, XMMUYECKUE CBOMCTBA, MOTyUYeHUe, npuMeHenue. JleiictBue
XJIOpa ¥ XJOPOBOJOPOJIa HA OPraHM3M 4YelloBeKa. BakHeilne XJIopuapl U UX
HaXO0XK/JEHUE B IPUPOJE.

O6mass  xapakrepuctuka ds1eMeHTOB  VIA-rpynmel.  OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU OKuciIeHUsl. CTpoeHue u pusnveckue
CBOMCTBAa MPOCTBIX BEUIECTB — KUCIOPOAA U Cepbl. AJIIOTPOIHbBIE
MoauUKAIIMKI KACTIOPOaa U CEpbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOAOPOI,
cTpoeHue, (U3MYEeCKue W XUMHUYEeCKue CBoMcTBA. OKCHABI Cepbl  Kak
NPENCTaBUTENIM KUCIOTHBIX OKcuaoB. CepHasi KuciaoTa, (¢GU3HUECKHE U
XUMHUYECKHe CBOWCTBa (OOIlIMe Kak TMPEJACTAaBUTENsl Kjacca KHUCJIOT U
cnenuduueckre). XUMHUYECKUE PEaKIUH, Jie)Kallie B OCHOBE MIPOMBIIIJIEHHOTO
croco0a TMoy4YeHus:i cepHoil KHUCIOTHL. [Ipumenenue cepHoii kuciaotel. Comu
CCPHOI1 KHCIIOTBI, Ka4ECTBCHHAs Peakiys Ha Cyinbhar-noH. Haxoxaenue cepsl
U €€ COEAMHEHUH B MpUpoAe. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOUIEN Cpelbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE IO, 3arpsi3HEHHE BO3yXa M BOJAOEMOB),
CIOCOOBI €0 MPEJOTBPALLEHUS.



OO6mas xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHS. A30T, pacIpOCTPAHEHHE B
npupoje, husndeckue U XumMmuieckue cpoiictea. KpyroBopor azora B npupo/e.
AMMHaK, ero pu3nyeckre U XMMHYECKHE CBOMCTBA, MOTyYEHUE U TPUMEHECHHE.
Conn aMMoOHUS, UX (U3MYECKHE M XHMHYECKHE CBOMCTBA, INPUMEHEHHE.
KauecTBeHHast peakuus Ha MOHbI aMMOHUSA. A30THasi KUCJIOTa, €€ MOJy4YEeHHE,
¢u3nueckue M XUMHUYECKHE CBOMCTBa (00IIME Kak MpeAcTaBUTENs Kiacca
KUCIOT W crnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJEl aMMOHHS B
KaueCTBE MHUHEPAIbHBIX YJ0OpeHuN. XUMUYECKOE 3arps3HEHUE OKpYyKarolen
Cpelibl COEMHEHUSIMHU a30Ta (KHCIOTHBIE JOXKIH, 3arpsI3HEHUE BO3/IyXa, ITOYBbI
1 BOI0EMOB). Docdop, auIOTPOIHbIE MOI[I/I(bI/IKaLII/II/I docdopa, pusnyeckue u
xumudeckue  cpoiictBa.  Okeup  pocdopa (V) u dochopHas xuciora,
(uznyeckue u XMMUYECKUE CBOMCTBA, noayuyeHue. Mcnonb3oBanue gocharos B
KaueCTBE MUHEPAIIbHBIX YA0OpEHUM.

O6mass  xapakrepuctuka d31eMeHTOB [VA-rpynmel. OcoOeHHOCTH
CTPOEHHUsI aTOMOB, XapaKTEpHbIE CTEIEHU OKHCIICHHUSA. YTIEPOJ, aUIOTPOITHBIE
MOIU(DUKALMK, PAaCIPOCTPAHEHUE B MpUpoAe, (U3NYECKHE U XUMHUYECKUE
cBoiictBa. AncopOuusi. KpyroBopor yriepona B npupone. Okcuabl yriepoja,
X (U3HYECKHME M XUMHUYECKHE CBOMCTBA, JIEHCTBUE HA >KUBBIE OPraHHU3MBI,
MOJIyYEHUE U MPUMEHEHHE. DKONOTHYECKHE IPOOJIEMBI, CBSI3aHHBIC C OKCHAOM
yriepona (IV), rumore3a Ti00anbHOTO TOTEIUICHHUS KIMMATa, MApPHUKOBBIHM
s¢¢dekr. YrombHasg KUCIOTa U €€ COJIM, UX (PU3NYECKUE U XUMHUYECKHE
CBOMCTBa, MOJy4Y€HHE M NpuUMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHsbl. Mcnons3oBaHue kapOOHATOB B OBITY, MEIUIMHE, IPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHayanbHble TMOHATHS 00 OpraHMYEeCKHX BEHIECTBaX Kak o
COEIMHEHUIX yriiepoja (MeTaH, 3TaH, 3TWUJICH, alleTUJICH, 3TaHOJI, TJIMLEPHH,
yKCcycHass kuciora). IIpupogHble HMCTOYHUKH  YIieBOAOPOJOB  (Yroib,
MPUPOIHBINA a3, He(Th), MPOIYKTHI UX NEepepadOTKU (OE€H3HH), UX POJIb B OBITY
U MpOoMbIIUIEHHOCTU. [IoHATHE O OMOJOrMYEeCcKH Ba)KHBIX BEIIECTBAX: >KHUpax,
Oenkax, yriieBoJax — U UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IMHCTBO
OpraHUYEeCKUX U HEOPTAaHUYECKUX COECIUHEHUH.

Kpemuuii, ero ¢usmyeckne M XHUMHUYECKHE CBOMCTBA, IOJIYYEHUE U
npuMmeHenue. CoeluHeHUs1 KpemHus B mpupoje. OOuume mnpeactaBieHus o0
okcuze kpeMuus (IV) u kpemaneBoit kucnore. CUIMKATHI, KX UCIIOJIH30BAHUE B
OBbITY, B IPOMBIIIJICHHOCTH. BaxkHelline cTpouTenbHble MaTepUabl: KEpaMuKa,
CTEKJIO, IIEMEHT, OCTOH, kesie300eToH. [IpoOemMbl 6€301acHOT0 UCI0JIb30BAHMS
CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCETHEBHON KU3HH.

Xumuueckuii IKCnepumenm:

M3ydeHue O0O0pa3Il0OB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJITHOU
KHCIIOTHI, POBE/IEHNE KaUECTBEHHBIX PEaKluii Ha XJIOPHUI-HOHBI U HAOTIOACHHE
NPU3HAKOB MX MPOTEKAHHUS, OMBITHI, OTpaXKaloIue PU3NYECKUEe U XUMHUYECKUE
CBOMCTBA TaJOr€HOB M HMX COEAMHEHHH (BO3MOXXHO HCIOJIb30BAaHUE
BUJICOMATCPUAIIOB), O3HAKOMIICHHE € 00pasuamu XJIOPHAOB (TalOreHUIIOB),
O3HaKoOMJIeHHe ¢ oOpa3uamMu cepbl M €€ COEAMHEHUSAMU (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEpPHANIOB), HaOJIOEHUE Tpolecca OOYTIMBaHUS
caxapa moJa JCHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOW KHUCJIOTBI, H3y4YE€HUE
XUMUYECKUX  CBOWCTB  pa30aBICHHOW CEpPHOM  KHUCIOThI, IPOBEJCHUE
KaueCTBEHHOW peakuuu Ha cynbpar-uoH U HaOMIEeHUWE TNpu3HaKa e¢
MPOTEKaHus1, 03HAKOMJIEHHE C (PU3MUECKUMU CBOWCTBaMU a30Ta, (hocdopa u ux
COEIMHEHUI (BO3MOXXHO HCIOJIB30BaHUE BUCOMATEPHANIOB), 0OpasliaMu



a30THBIX U (OCPOPHBIX yIAOOPECHHI, TOTyIeHUE, COOMpaHNe, PacTlO3HABAHUE U
W3y4YEHUE CBOWCTB aMMMaKa, IPOBEICHUE KAYECTBEHHBIX pPEAKIUMHA Ha HOH
aMmMoHusi U ¢dochaT-uOH U HU3YyYECHHE TMPU3HAKOB MX MPOTEKAHUS,
B3aMMOJIEUCTBHE KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJbI0 (BO3MOXKHO
WCIIOJB30BaHUE BHUJIEOMATEPUATIOB), HM3YUYCHUE MOJIENICd KPUCTAITMYECKUX
pem€Tok anmasza, rpadura, QymnepeHa, O03HAKOMJIEHHE C  IPOLECCOM
a7IcopOIMKM pACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTIEM U YCTPOHCTBOM
NpOTHBOrasa, MojydyeHue, coOMpaHue, pacrno3HaBaHHE W H3y4YEHHE CBOMCTB
YTJEKUCIIOTO Tas3a, MPOBEJCHUE KAayeCTBEHHBIX peaklMii Ha KapOoHAT u
CUJINKAT-HOHbl W HW3YyYEHHWE NPU3HAKOB HX MNPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEN CUIIMKATHOW MPOMBIIIJICHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHelmue HeMeTaulbl U UX COCTUHEHUS».

MeTaJsibl 1 X COeAMHEHUSA

OO0mast xapakTepUCTHKAa XHUMHYECKHUX DJIEMEHTOB — METalIOB Ha
OCHOBAaHUWU UX MOJ0XEHUS B [leproandeckoil cucteMe XMMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa u ctpoeHust arToMoB. CTpoeHre MeTaimioB. MeTtamnueckas
CBSI3b M METAJUIMYECKAs] KPUCTAIUIMYECKAs PEIIETKA. DIEKTPOXUMUUYECKUIN P
HaIpsDKEHU MeTauioB. PU3MYECKHE W XUMUYECKHE CBOWCTBA METAJLIOB.
OO6mume crocoObl ModyueHus MeTauioB. [loHSATHE O KOpPpO3uHM METaIOB,
OCHOBHBIE CIIOCOOBI 3amuThl UX OT Kkoppo3ud. CriaBbl (CTallb, YYyTYH,
JTIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHUE B OBITY M IPOMBIIIJIEHHOCTH.

[llenounsle  MeTayuipl: nosiokeHWe B Ilepuoandeckoil  cucreme
xuMudeckux aneMeHToB [. 1. MenzaeneeBa, CTpo€HHUE UX aTOMOB, HAXOXKJICHUE
B mnpupojae. Puzmyeckrue M XUMHUUYECKHME CBOWCTBA (Ha MpUMEpPE HATpUS U
Kanusi). OKCUAbl U TUIPOKCUJBI HaTpus W Kanus. [IpuMeHeHue MIeNI0YHBIX
METAJIOB U UX COCIUHECHUH.

[[lenouyHO3eMeENbHBIE METAJUIBI MAarHuii M KaJdbLUUM: TOJIOKEHUE B
[lepuoanueckort cucremMe xumuueckux osiemeHToB J[. . MeHnneneena,
CTPOEHHE MX aTOMOB, HAXOXJE€HUE B mpuponac. Pu3N4YecKue U XUMHUYECKUE
CBOMCTBAa MarHus W Kajaplius. BaxHeWmmme coeIuHEHUS KalbIds (OKCH/I,
TUAPOKCU/I, colin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUS.

AmomuHuii: nonoxkeHue B llepuoanueckoi cUcTEME XUMHUYECKUX
anemeHtoB JI. M. MenaeneeBa, CTpO€HHME aToMa, HAXOXKACHUE B IPHUPOJIE.
®u3znyeckre U XUMHUYECKHUE CBOICTBA amOMHHMS. AMQOTEpHBIE CBOMICTBa
OKCHJA U TUAPOKCHUIA ATFOMUHUSL.

Kenezo: nomoxenne B [lepruoandeckoii CUCTEME XUMUYECKUX 3JIEMEHTOB
1. 1. MenneneeBa, CTpOCHUE aTOMa, HaXOXKJA€HUE B npuponae. Ousndueckue u
XUMUYECKue cBoiicTBa xene3a. Okcuabl, rugpokcuabl u conu xkeinesa (II) u
xenesa (III), ux cocra, CBOMCTBA U MOJTYUYCHHE.

Xumuueckuit IKCnepuMenm:

O3HAKOMJICHHE C O00pa3laMyd METAJUIOB M CIUIABOB, MX (U3HMUYECKUMHU
CBOWMCTBAMHU, H3YyUYEHUE PE3YJbTATOB KOPPO3HH METAUIOB  (BO3MOMKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), OCOOCHHOCTEW B3aMMOJCHCTBUSA OKCHJIA
KaJIBIIUS W HATpUs C BOJAOW (BO3MOXKHO KCIOJIb30BAaHHE BHUEOMATEpPUAIIOB),
MCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLECCAa TOPEHUS JKEIE3a B KUCIOPOIE
(BO3BMOXKHO HCIIOJIb30BAHUE BUJECOMATEPUATIOB), NPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha HOHbI: MAarHUsl, KaJbIUs, aTFOMUHUSA, [IUHKA, KeJe3a
(1) u xenesa (III), memu (Il), wHaOmOmEeHWE W ONMUCAHHWE MPOILIECCOB
OKpalllUBaHUsl IJJAaMEHW MOHAMU HATpus, Kaius U KaJlblus (BO3MOXKHO
WCIIOJIb30BAaHUE BUIEOMATEPHUATIOB), HCCIEAOBaHUE aMQpOTEPHBIX CBOWCTB



TMAPOKCHIA ATIOMUHUS U TUAPOKCHIIA LIMHKA, PEHIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxxHenmme MeTaiibpl U UX COSTUHEHUS.

XUMHA U OKPYKAOUIAA Cpeaa

BemecTBa 1 Marepuainbsl B OBCEHEBHOM KU3HU YEJNOBEKA. be3zomacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMHUECKUX peakiuii B ObITy. [lepBast momols rnpu
XUMHUYECKUX OKOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arpsiI3HEHNE OKpYKaroleh cpebl (peaesibHas A0y CTUMAas
KoHIleHTpalusi BemiectB, pgainee — I[IJIK). Pomp xumum B pelnieHuu
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4yeHue o0pasoB MaTepuaioB (CTEKIIO, CILIaBbl METAJUIOB, OJMMEPHBIC
MaTrepuabl).

Mesxcnpeomemnbnie ceasu

Peanm3zannst MexnpeaMeTHbIX CBA3€W NPU M3yYEHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX
NOHATUH, TAaK W TOHATHM, SBISIFOIIUMXCS CUCTEMHBIMH JUISL  OTHEIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE IOHATHS: HAYyYHBIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpUs, AaHaIW3, CHUHTE3, KiIaccu(uKalus, NEpUOJUYHOCTh, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJECIb, SIBJICHUE, MapHUKOBBIA
3¢ eKT, TEXHOTIOTHSI, MAaTEPUATIBI.

®uznka: Marepus, aroM, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOH, HYKIHU],
M30TONBI, PAJMOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUYECKUNA 3aps]l, TPOBOIHUKH,
HOJYIPOBOJHUKHU, JUANIEKTPUKHU, (OTORIEMEHT, BELIECTBO, TENO, OOBEM,
arperaTHoe  COCTOSIHME  BEIIeCTBa, Ia3,  pPacTBOpP,  PacTBOPHUMOCTb,
KpUCTaJUIMUECKasi pelETKa, CIUIaBbl, (PU3MYECKHE BEIUYMUHBI, €JIUHUIIbI
M3MEPEHHsI, KOCMUYECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COHIIE.

buonorus: gorocunTes, npixanue, duocdepa, 3KocUcTEMa, MUHEPAJIbHBIE
y10OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TMOPOIBI,
MOJIE3HBbIE UCKOMAaeMbl€, TOIIUBO, BOAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOIO OOIIEro
o0pa3oBaHMsl JOCTUTAIOTCA B XOJI¢ OOy4YEHHUSI XMMHUU B €IMHCTBE y4eOHOU U
BOCIUTATEIBHON  JIEATEIBHOCTU B  COOTBETCTBUU C  TPaAUIMOHHBIMU
POCCUUCKUMHU COLUUOKYJBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSMH,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMH TOBEACHUS U CHOCOOCTBYIOT
npolieccaM CaMOIMO3HAHUS, CAMOPA3BUTHUS U COITMATM3AIMU O0YHYArOITUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBaTbCS CUCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAIUN U
paciIMpeHre OMbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOT0 BOCIUTAHMS

HEHHOCTHOTO  OTHOLIEHHWS K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIIEJIUIO, OHUMAHHUS 3HAYEHUS XHUMHUYECKOU
HayK{ B JKU3HU COBPEMEHHOI'O O0IIECTBa, CIIOCOOHOCTH BIAAETh JIOCTOBEPHOM
nHpopmaliuei O TMEepeOBbIX JTOCTHXKECHUSIX U OTKPBITHUSX MHUPOBOM U
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakAAHCKOT0 BOCTIMTAHUSI:

NpEACTABICHUS O COIMAJIbHBIX HOpPMAaxX M MpaBUJIaX MEKIMYHOCTHBIX
OTHOIIEHUH B  KOJUICKTUBE, KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMOJE3HOM, y4eOHOMCCIEeN0BAaTENbCKOM, TBOPUYECKON MU APYTHX
BUJIaX JCSITEIBHOCTH, TOTOBHOCTH K pa3HOOOPA3HON COBMECTHOM JESITEIHLHOCTU
IIPY BBITIOJIHEHUN YYEOHBIX, TTO3HABATEIBHBIX 3a/1a4, BHIMOTHEHUN XUMUYECKUX
OKCIEPUMEHTOB,  CO3JJaHMM  YYEOHBIX  TPOEKTOB,  CTpPEeMJIEHUA K
B3aMMOIIOHMMAHUI0O M  B3aMMOIIOMOIIM B  TIpollecce OTOM  ydeOHOU
NEeATEeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX
TOBApUILEH C MO3UIIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS
IIOCJICACTBUU ITIOCTYNKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHYECKHUE MPEICTABICHUS O BEIIECTBE U XUMUYECKOU PEeaKivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIISIOIINE
OCHOBY JIJIsl TOHUMAaHUS CYIIIHOCTHA HAyYHOU KapTUHBI MUPA, TIPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHUPOJbI, B3aUMOCBA3SAX YEJIOBEKA C
IPUPOTHOMN CPENION, O POJIA XUMHUHM B MO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAMPABJICHHBIC HA MOJYyYEHUE HOBBIX 3HAHUM
M0 XHUMHH, HEOOXOIHUMBIC Il OOBSCHEHUS HAOII0JaeMbIX TMPOILIECCOB U
SIBJICHHM, TMO3HABATENbHOW, MH(MOPMAIIMOHHONW M YUTATEIhCKOW KYJIbTYpHI, B
TOM YHCIIE€ HABBIKOB CaMOCTOSITEIBHOW pPabOThl ¢ YYEOHBIMU TEKCTaMH,
CIIPAaBOYHOM  JIMTEPATypOH, JOCTYNHBIMU  TEXHUUYECKUMH  CpeJICTBaMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpEeC K OOYYEHUIO U TO3HAHMIO, JIIDOO3HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOCKTHOM U  HMCCIEI0BATEIHCKON
NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJIECHHOCTH M YPOBHS OOyUYCHHUS B
JIabHEHIIIEM;

4) dbopMupoOBaHUA KYJbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >KU3HH, OTBETCTBEHHOIO OTHOILIECHHS K CBOEMY
3I0POBBIO, YCTAHOBKM HA 37I0OPOBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEIACTBHI U
HETIPUSITHE BPEIHBIX MPUBBIUCK (YMOTPEOJICHUS ajJKOTOJsl, HAPKOTHUKOB,



KypeHHs), HEOOXOJWMOCTH COOJIOACHHUS TpaBHJl  O€30MacHOCTH  MpH
o0OpalieHN ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M pEajbHOM KU3HMU;

5) Tpy10BOT0 BOCHIUTAHUSI:

UHTEpPEC K MPAKTUYECKOMY H3Yy4YeHHIO mnpodeccuid ¥ Tpyla paziIudHOro
pOJia, YBOXKEHUE K TPYAY U pe3yJibTaTaM TPYJOBOU JESITEILHOCTH, B TOM YKCIIE
HA OCHOBE MPHUMEHEHHUS NMPEIMETHBIX 3HAHUWA MO XUMHUHU, OCO3HAHHBIA BBIOOP
WHJUBUyIbHOM TPAaeKTOPUU TMPOJOJDKEHHS 00pa3oBaHHs C  YYETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HUHTEPECOB U
NOTpeOHOCTEH, yCHENmIHOW MPOQPECCHOHATILHON JESITENIbHOCTH W Pa3BUTHUSA
HEOOXOUMBIX YMEHHUH, TOTOBHOCThH aJalTHUPOBATHCS B MPOdeCcCHOHATbHON
cpene;

0) K0JI0rNYecKOro BOCHUTAHMA:

AKOJIOTMYECKU LEIECO00Pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HM Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE [ICHHOCTH 30POBOTO
u Oe3zonmacHoro oOpa3a KHW3HHM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(pU3HMUECKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE LIEHHOCTU COOJIIOICHHUS
nmpaBwJl OE30MACHOTO MOBEACHUSA IMpU paboTe C BElIECTBAMHU, a TaKXKE B
CUTYALMSIX, YTPOKAIOIIMX 310POBBIO U )KU3HU JIOAEH;

CIIOCOOHOCTH MPUMEHSATH 3HAaHUS, IOJy4aeMble IPU U3yUYEHUU XUMUU, AJIs
peuieHus 3ajay, CBSA3aHHBIX C OKPYJKAWOIIEW MPUPOJHOM Cpenou, Ui
MOBBIIICHHUSI YPOBHS HKOJOTMYECKON KYJIbTYpbl, OCO3HaHUS TIJI00ATBHOIO
XapakTepa H3KOJIOTMYECKMX MNpo0JieM M MyTed HMX pEeHIeHUs MOCPEICTBOM
METOJIOB XMMUH, 3KOJIOTMYECKOT0 MBIIUICHUS, YMEHHSI PyKOBOACTBOBATHCS UM
B II03HABATEJILHON, KOMMYHUKATUBHON U COIIMAIBHON MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMeTHBIX pPE3yJbTATOB BBIJACISIOT 3HAYUMBIE ISt
dbopMuUpOBaHUS MHPOBO33PEHHUSI OOIICHAYYHBbIE TMOHATHUS (3aKOH, TEOpHus,
MPUHIMUI, TUNoTe3a, (akT, CUCTEMa, MPOIEeCcC, IKCIEPUMEHT M JApPYroe.),
KOTOpbIE MCIIONB3YIOTCSI B €CTECTBEHHO-HAyUHBIX YYEOHBIX MpeAMeTax u
MO3BOJIIIOT HA OCHOBE 3HAHMW U3 OJTUX MNpeAMETOB  (OPMHUPOBATH
MPEACTABIICHHE O LEJOCTHOM HAy4YHOW KapTUHE MHpA, U YHUBEPCAIBHBIC
y4yeOHble JeHCTBUS (ITO3HABAaTENIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIE),
KOTOpble OOecrneunBaloT (OPMUPOBAHME TOTOBHOCTHM K CaMOCTOSITEIbHOMY
IUTAaHUPOBAHUIO U OCYIIECTBIICHUIO YUeOHOU IS TEIbHOCTH.

Ilo3naBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUSA

ba3oBble 1ornueckue aeicTBU:

YMEHUSI UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPU OCBOEHUU
3HAHWI: PACKPHIBATh CMBICT XUMUYECKUX MOHSATUHN (BBIIACISITH UX XapaKTEPHbBIS
MPU3HAKH, YCTAaHABINBATH B3aUMOCBSI3b C APYTHUMH MOHSATUSMU ), UCTIOIH30BATh
HNOHATHS U1 O0BSICHEHUSI OTACNIbHBIX (PAKTOB U SIBJICHUM, BEIOUpPATh OCHOBAHUS
U KpUTEpUM IS KJacCU(UKAMU XMMHYECKUX BEIIECTB M XHUMHUYECKHX
peakiuii, yCcTaHaBIUBaTh NMPUUYUHHO-CIICACTBEHHbBIE CBSI3U MEXAY OOBEKTaMH
W3YYEHUS, CTPOUTH JIOTUYECKUE PACCYKICHUs (MHIYKTHBHbBIC, IETYKTHBHBIE,
[0 aHAJIOTUH), AEJIaTh BHIBOJBI U 3aKIIOUEHUS;

yMEHUE MPUMEHSITh B MPOLECCE TMO3HAHUS MOHATHS (MpPEIMETHBIE U
METanpeIMETHbIE), CHUMBOJIUYECKHE (3HAKOBBIE) MOJIEIHU, HCIOJIb3yeMbIe B
XUMHH, TPeoOpa3oBbIBATh IIMPOKO MPUMEHSEMble B XHMHUU MOJEIIbHbIC
MPE/ICTaBICHUS — XUMHUYECKHI 3HaK (CUMBOJI 2JIEMEHTA), XuMuieckas opmyiia
U ypaBHEHUE XMMUYECKOW pEaKIMU — MPHU pelIeHUH y4eOHO-TI03HABATEIbHBIX
3ajay, C Y4€TOM OITHUX MOJEIbHBIX MPEACTABICHUNA  BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHbIC MPU3HAKU M3YyYaEMbIX OOBEKTOB —



XUMHUYECKUX BEHIECTB M XHMHUYECKUX  pEaKIMid, BBIBIATH  0OOIIHe
3aKOHOMEPHOCTH, IPUYHHHO-CJIEICTBEHHbIE CBA3M W INPOTUBOpEUYHs B
U3y4aeMbIX IPOLECCAX U SBICHUSAX.

Ba3oBrle ncciiegoBarejbcKkHe JeCTBYA.

YMEHUE UCIIOJIB30BaTh IIOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMUS, a TaKXKe€ B KayeCTBE OCHOBBI JUIsi ()OPMUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CY K/ICHHI;

IpUOOpETEHNE OMbITa MO IUIAHWPOBAHMIO, OPTaHMU3AMM U IPOBEICHUIO
YUYEHHYECKUX OSKCIEPUMEHTOB, YMEHHE HaOMI0JaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIBHO MPOTHO3UPOBATh €r0 pe3yibTat, (OpMYyJIUPOBATH 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIEAOBAHMS, COCTABIATh
OTY€T 0 IpoAeaHHON paboTe.

Pabora c undgopmanmeii:

yMEHHME BBIOMpATh, aHAJIW3UPOBATh M HHTEPIPETUPOBATH HH(OPMALNIO
pa3aMyYHBIX BUAOB M (OPM NPEICTaBICHMS, IMOJYyYaEMYyH0 U3 Pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJISIpHAs JIUTEpaTypa XHUMHUYECKOTO COJEpKaHHUS,
CIpaBOYHbIE MOCOOMs, pecypcbl MHTepHeTa), KpPUTUYECKH OLIEHUBATH
IPOTUBOPEUMBYIO U HEJOCTOBEPHYIO HHPOPMALIHUIO;

YMEHHE IPUMEHATh Pa3IMYHbIE METO/bI U 3aIPOCHI IIPU MOUCKE U 0TOOpE
UHPOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIUMBIX Ui BBIIIOJIHEHUS
y4eOHBIX M MO3HABATENbHBIX 33]1a4 ONPEAEIEHHOTO THIIA, PUOOPETEHNE OMbITA
B 00JIACTH MCMOJB30BAHMS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHMA,
OBJIAJICHAE KYJIbTYPOW AaKTUBHOI'O HCIIOJIB30BAHMS PA3JIMYHBIX IOMCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY NpeaCTaBICHUS
MH(pOpMaMK U WIUIIOCTPUPOBATH PEIIAEMbIE 3a/1a4M HECIOKHBIMU CXEMaMH,
auarpaMMamu, Ipyrumu popmamu rpaduki 1 KX KOMOMHAIMSMU;

YMEHUE WCIOIb30BaTh W AHAIM3UPOBATH B TIpoliecce YYEOHOW U
UCCJIEI0BATEIBCKON NEATEIbHOCTH UH(pOpMaIUIO 0 BIIUSTHAN
OPOMBIIUIEHHOCTH, CEJIbCKOIO0 XO3SIICTBA M TPAHCIOPTAa Ha COCTOSIHUE
OKpY>Karoller MPUPOTHON CPEIBI.

KoMMyHHMKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHA:

YMEHHUs 3aJaBaTh BONPOCHI (B XoAe auanora U (Wid) IUCKYCCUH) IO
CYLIECTBY 00CyXaaeMol Tembl, (OpPMYIMpPOBaTH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEIJI0KEHHOMN 3a1auH;

YMEHHUS MPEICTaBIATh IOJYYEHHbIE pPE3yJbTaThl  [MO3HABATEIbHOU
NEeSATEIbHOCTH B YCTHBIX M THCbMEHHBIX TEKCTax; JAeNaTh MPE3CHTALHUIO
pEe3yJIbTAaTOB BBIMOJHEHUSI XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOpHOIo
OTbITa, Ja00PaTOPHOI pabOTHI MO HCCIEAOBAHNIO CBOMCTB BEIIECTB, YUEOHOTO
MIPOEKTA);

yMEHUsl y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENIbHOM W MCCIENOBATENbCKONM  JEATEIBHOCTH TPU  PEIICHUU
BO3HHUKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3unuii  (oOcyxnmeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC  IITYpPMBD»,
KOOpJIMHALIUA COBMECTHBIX JACHCTBUM, OMpENECHUE KPUTEPUEB IO OICHKE
KaueCcTBa BBITTOJTHEHHON paboThI U APyTHUe).

PerynsiTuBHbIE YHUBepcaibHbIe y4eOHbIE 1eiiCTBUS:

YMEHUE CaMOCTOSITENIbHO ONPEAENSITh UEIN AESTEIbHOCTH, MIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPH HEOOXOJUMOCTH KOPPEKTHUPOBAThH CBOIO
JesITeNIbHOCTb, BBIOMpaTh Hanbosnee 3¢ (HeKTUBHBIE CIOCOOBI PEeIIeHUsT Y4eOHBIX
U IIO3HABATEJIBHBIX 3a]a4, CAMOCTOSATEIbHO COCTaBIIATh WIM KOPPEKTHUPOBATH
MPEIOKEHHBIN aJITOPUTM JEUCTBUU IIPU BBINIOJHEHUH 3aJaHUM C YYETOM



MOJTYYEHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX O0BEKTaX — BEIIECTBAX M PEAKIIUSX,
OLICHMBATh COOTBETCTBHME MOJIyYEHHOI'O PE3yJIbTAaTa 3asBJICHHOM L€, YMECHHE
UCIIOJb30BaTh M AHAJM3UPOBATh KOHTEKCTHI, MpEIJaraéMble B YCJIOBUU
3aJIaHUMN.

HNPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pE3YJBTATOB IO OCBOECHUIO O005S3aTEILHOIO

COJIep)KaHus, YCTAHOBJICHHOTO NaHHOW (enepaibHON paboueit mporpaMMoii,
BBIJICJIIIOT: OCBOCHHBIE O0YUYalOIIMMKCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOObI
nercTBuil, crenuduyeckue I MPEeIMETHOM o0jactu «XUMHUS», BB
NEATEIBHOCTH MO0 TIOJYYEHHI0 HOBOTO 3HAHUS, €ro HWHTEpIPETalnH,
peoOpa30BaHUIO ¥ MPUMEHEHHUIO B PA3JINYHBIX YICOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy oOyuenus B 8 kijacce IpeIMeTHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

¢ PACKpPBIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHIL: aTOM, MOJIEKYJIa,
XUMHYECKUI DJIEMEHT, ITPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs
U MOJIEKYJIsIpHasg Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHAas
Macca, MaccoBas JOJisI XUMHUYECKOTO »JJEMEHTa B COCJAUHEHUH,
MOJISIDHBI ~ 00BEM,  OKCHUJ,  KHUCIOTa, OCHOBaHHE,  COJb,
AIEKTPOOTPULIATENBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKasl pPeaKius,
KJ1accu(pUKanuMs peaklmii: peakui COEIMHEHUS, PEAKIIMH Pa3JI0KEHUS,
peakiMy 3aMEeIEHUs, pPeakuuu OOMEHa, 3K30- U IHIAOTEPMUUYECKUE
peakiuu, TersIoBoi 3(EKT peakiuu, aIpo aroMa, dJIECKTPOHHBINA CION
aToMa, aTOMHas OpOuTalb, paguyc aToma, XHUMHYECKas CBS3b,
MoJIsipHasi W HEMOJsipHAs KOBAaJCHTHasi CBsA3b, MOHHAs CBs3b, HOH,
KaTHOH, aHWOH, pacTBOpP, MaccoBas [0Jis BelecTBa (MPOLEHTHas
KOHIICHTpAIs1) B PaCTBOPE;

¢ WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX IMOHATHN H
MPUMEHSIThH 3TU TOHSATHUS MPU OMTUCAHUM BEIIECTB U UX MIPEBPAIICHU;

¢ HCIOJb30BATh XUMHUYECKYI0 CHUMBOJMKY [JIsi COCTaBJIEHHS (opmyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

o ONpENeNsiTh BaJCHTHOCThH aTOMOB  JJEMEHTOB B  OWHApHBIX
COCIMHEHUAX, CTEMEeHb OKHUCJIEHUS DJJEMEHTOB B  OMHApHBIX
COEIMHEHUAX, NPHUHAIJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJACCy
coeiMHEeHU 1o (GopmysiaMm, BUJI XUMUYECKOW CBSA3U (KOBAJEHTHAs U
MOHHAs) B HEOPraHUYECKUX COCTMHEHUSX;

o packpsiBaTh cMmbicn [lepuommueckoro 3axona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh MMOHUMAHUE TEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT UX MOJIokeHUs B [lepuoanyeckoil cucreme,
3aKOHOB COXPAHEHHMsI MACChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSI, 3aKOHA ABOrajipo;

¢ OIKCHIBATH M XapakTepu3oBaTh TabiuuHyro (opmy Illepuonuueckoit
CHUCTEMbl XMMHUYECKMX OJJIEMEHTOB: pa3iuyaTh TOHATUS «TJIaBHas
noarpynmna (A-rpynna)» u «mnodouynas noarpynmna (b-rpynna)», manbie
U OOJIbIIIE TEePUOABl, COOTHOCUTh 0003HAYCHUS, KOTOPhIE UMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMuueckux siemeHtoB J[. U.
MeHnneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOECHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsia  sjapa, oOlee 4YHucio
AIIEKTPOHOB U PACHPENCIICHUE UX MO 3JIEKTPOHHBIM CJI0SIM);



K

KIaccu(pUIupoBaTh ~ XUMHYECKHUE  DJIEMEHTBI,  HEOPTaHMYCCKHUE
BEIECTBA, XUMUYECKHUE PEAKITUH (TI0 YUCITy U COCTaBy yYaCTBYIOIIUX B
peaKIuy BEIIECTB, 10 TEIIoBOMY 3P heKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHUE CBOMCTBA BEIIECTB
pa3IUYHBIX  KJIAcCOB,  MOATBEP)KIAs  OMHCAHWE  MpPUMEpaMu
MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIONTUX XUMUUYECKHUX PEAKITUN;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B  3aBUCUMOCTH OT  HUX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXKHOCTU TMPOTEKAHUS XUMHUYECKUX
MPEBPAIlCHUI B PA3JIMYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISIDHYIO W MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JOJI0 XHUMHYECKOTO OJJIeMeHTa 1o (dopmyJie
COCJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIleCTBa B PACTBOpPE, MPOBOAMTH
pacy€Thl 10 YPAaBHEHUIO XUMHUUECKOU PEaKIIvH;

IMPUMEHATh OCHOBHBIC ONEPAIMHM MBICTUTEIBHON JEATEIBHOCTH —
aHalu3 W CHUHTE3, CpaBHEHHE, OO0O0OIICHUE, CHUCTEeMaTU3AIIHIO,
KJ1acCU(UKAIMIO, BBIABICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€H — IS
U3YUYCHUSI CBOMCTB BEIIECTB M XHMMHUYECKHX PEAKIUH, €CTECTBEHHO-
HAay4YHbIE  METOJbl  TO3HAHUSA —  HaONIOJICHUE, HU3MEpEHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (peaJIbHBIM U MBICIICHHBIN );

CIEN0OBATh TMpPABWJIAM  I[IOJB30BAHUS XUMHUYECKOM TOCYAOM H
7abopaTopHbIM 000pYJIOBaHMEM, a TaKkKe NpaBWwiaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHMSAMHU TIO BBITOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OITBITOB IO TOJYYCHHIO M COOHMPAHHIO
razoo0pa3HbIX BEIIECTB (BOJOPOJA U KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACHEHHOM MacCOBOM JIOJIEM  PacTBOPEHHOTO
BEII[ECTBA, IUIAHUPOBATh U MPOBOJAUTh XUMHUYECKUE DKCIIEPUMEHTHI 110
pacrmo3HaBaHWIO PACTBOPOB IENOYEed U KHUCIOT C  TOMOIIBIO
WHIUKATOPOB (JaKMycC, peHoI(pTaenH, METUIOPAHXK U JIpyTHUE).

KOHITy oOydeHmsi B 9 KJjiacce TpeIMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JJOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PACKpBIBaTh CMBICI OCHOBHBIX XWMHWYECKUX IOHATHUWA: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, UOH, KaTMOH, aHUOH, IPOCTOE BELIECTBO,
CJI0’KHO€ BEILIECTBO, BAJICHTHOCTb, DJIEKTPOOTPULATEIIBHOCTD, CTEIECHb
OKHCIICHHS, XMMHMYECKas peakuus, XUMHUYECKas CBs3b, TEILUIOBOU
abdexT peakuuu, MoJb, MOJSPHBIA OOBEM, PACTBOP, DIICKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIUTUYECCKAs NUCCOLUALUA, PEaKIIUi UOHHOTO
oOMeHa, KaTalau3aTrop, XWMHUYECKOE paBHOBECHE, OOpaTHUMble W
HEOOpaTUMBbIE PEaKIUU, OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCJIUTEIb, BOCCTAHOBUTEIb, OKHUCICHUE W  BOCCTAHOBJICHHUE,
aloTponusi, aMQpOTepHOCTh, XUMHUYECKas CBs3b (KOBAJCHTHAs,
WMOHHAs, MeTaJuIMYecKas), KpUCTajuIMueckas pemérka, Koppo3us
METAJUIOB, CIUIABBI, CKOPOCTb XHWMHYECKOM pEaKLUHUH, IPeIesIbHO
nonyctuMas koHueHntpauus [IJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX IMOHITUUA H
MIPUMEHSATH ITU MTOHATHUS IPU ONKMCAHUU BEIIECTB U UX MPEBPALIECHU;
UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHUs (HOpMys
BELIECCTB U YPABHEHUN XMUMUUYECKUX PEAKLINM;

ONpPEACHATh BAJCHTHOCTb M  CTEIEHb OKUCICHUS XUMHYECKHUX
JJIEMEHTOB B COEIMHEHUSX pa3jIUYHOIO COCTaBa, INPUHAILICKHOCTD
BEIIECTB K OMNpEAENEHHOMY KIJIacCy COEOUHEHHM 1o ¢dopMyliaM, BHI
XUMHUYECKOU CBsI3U (KOBAJIEHTHAs, MOHHASI, META/NINYECKasi) B



HEOPTaHWYECKUX COCTUHEHUSX, 3aps HOHA TI0 XUMUYECKOH (opmyIie,
XapakTep cpellbl B BOJHBIX PAacTBOpaX HEOPTaHUYECKUX COCAMHEHUN,
THUI KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BELIECTBA;

packpsiBath cMbIica Ilepuoamueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHHMMAHHWE: OINKCHIBATh M XapaKTepHU30BaATh
Tabnmmunyto Gopmy [lepuoanueckoit CUCTEMbl XUMHUYECKUX JIEMEHTOB:
pasznuyaTh MOHATUS «TJaBHasg NoAarpymnmna (A-rpymma)» U «rmodouyHas
noarpynmna (b-rpymnma)», Maneie U OoJbIIME TEPUOJBI, COOTHOCUTH
0003HauYeHUsl, KOTOpPhIE HMEIOTCS B MEPUOJAMYECKONW Tabiuie, C
YUCJIOBBIMU  XapAKTEPUCTUKAMU CTPOCHUS aTOMOB XMUMHUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsll siapa, OOIIee YHCIO DJICKTPOHOB U
pacmpesiesieHue WX IO DBJICKTPOHHBIM CJIOsIM), OOBICHATH 0OIIue
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB AJIEMEHTOB U UX COCAUHEHUN B
npezenax MajiablX MEPUOJOB U TIABHBIX MOJTPYII C YYETOM CTPOCHHS
UX aTOMOB;

KIaccu(pUIMpoBaTh ~ XUMHYECKHUE  DJIEMEHTBhl,  HEOPraHMYEeCKUe
BEI[ECTBA, XUMUYECKUE PEaKIUH (110 YUCIy U COCTaBy y4aCTBYIOIIUX B
peaKIMK BELIECTB, MO TEIIoBoMy 3(PeKTy, M0 U3MEHEHHUIO CTeNeHen
OKHCJICHUS] XUMUYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIME U CrieM(PUUECKUE XUMHUUECKUE
CBOMCTBA MPOCTBIX M CIIOXKHBIX BEIIECTB, MOATBEPXKIAsl OINHCAHUE
pUMEpaMHi MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHN COOTBETCTBYIOIIMX
XUMHYECKUX PEAKLINN;

COCTaBIISAITh YPaBHEHHS DJJIEKTPOJUTUUECKON JUCCOIMAIMUA KHUCIIOT,
HIEJ0YEd W COJIEW, IOJHBIE W COKPAIIEHHBIC YPABHEHHUs pPEaKUun
MOHHOTO  OOMEHAa, ypaBHEHHUS  pEaKluid,  MOATBEPKIAIOIINX
CYIIECTBOBAHHE T€HETHUUYECKON CBSA3M MEXKAY BEIIECTBAMH PA3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX pPEAKIIHMA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajaHca ITUX PEaKIUi;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOCHHS,
BO3MOXXHOCTH MPOTEKAHUS XWMHYECKUX MPEBpaAlEHUA B Pa3TUUYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JOJI0 XUMHYECKOTO JJieMeHTa 1o (dopmyie
COEIMHEHUs, MAaCCOBYIO JIOJIO0 BEIIECTBA B pPACTBOPE, MPOBOAUTH
PACYETHI 10 YPABHEHUIO XUMUYECKON PEAKIINY;

coOmoaTh  TIpaBujia  TOJB30BAHUS  XMMHUYECKOM  MOCyIoH U
7abopaTopHbIM 000pYy/IOBaHHWEM, a TakKe TpaBWia OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSAMH TIO BBIIOJHEHUIO
Ja00pAaTOPHBIX XWMHUYECKHUX OMBITOB IO MOJYYECHHIO W COOMpPAHUIO
ra3zo000pa3HbIX BENIECTB (aMMHUaKa M YTJIEKUCIIOrO ras3a);

MPOBOAUTL  PEaKIUu, TOATBEPKIAIONIMEe KAYyeCTBEHHBIM COCTaB
pa3JIMUHBIX BEIIECTB: PACIO3HaBaTh OMNBITHBIM MOYTEM XJIOPUI-,
Opomuna-, womua-, kKapoOoHart-, ¢docdar-, cumukar-, cymnbdar-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI M MOHBI M3YUYCHHBIX METAJLIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE ONEPAllMd MBICTUTEIbHON JEATEIbHOCTH —
aHaNMW3 W CHUHTE3, CpaBHEHHE, 0000IIeHNne, CHUCTEeMaTH3aIIUIo,
BBISIBJICHUE TTPUUMHHO-CJIEJICTBEHHBIX CBSI3€U — ISl U3YUYEHHUS CBOICTB
BEILECTB U XMMHUYECKUX PEaAKIUi, €CTeCTBEHHO-HAYYHbIE METO/IbI



NO3HaHUs — HAOIIOJEHNE, U3MEPEHHE, MOJICIUPOBAHNE, IKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
HaumeHoBanue KoanuecTBo yacoB
Ne JaekTpoHHbIe (HU(POBHIE)
pa3iejioB U TeEM KonrpoJibubie IIpakTHyeckne
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmsbl padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE MOHSITHUSI
XuMHsT — BaKHas
11 00J1acTh €CTECTBO3HAHUS 5 ) bubmmoreka [JOK
' U [IPAKTHYECKON https://m.edso00.ru/7f41837¢
JesITeIbHOCTH YellOBEeKa
12 BertectBa 1 XuMuueckue 15 1 bu6mmoreka [JOK
' peaKIuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 20
Pazgen 2. BakHeliliue npeacTaBuTe 1M HEOPraHUYECKUX BelllecTB
21 Boznyx. Kucnopog. 5 bubnnorexa [HOK
' ITonsiTue 00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonsitue o g 1 bubnuoreka [IOK
' KHUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c
53 Bopa. PacTBopsl. 5 1 1 bubnnoreka [JOK
' [TonsiTHe 06 OCHOBaHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChI BuG OK
24 HEOPTaHUYECKUX 11 1 1 nomoteka L1

COCTUHEHUN

https://m.edsoo.ru/7f41837¢




Hroro no pazneny 30

Pa3nen 3. [lepuonnyeckuii 3axoH u [lepnoauyeckas cucrema xumudeckux 3j1eMeHToB [. U. MenaeneeBa. CTpoeHHe aTOMOB.
Xumuyeckasi ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[Tepuonuueckuii 3aKOH U

IIepnonnueckas cucrema
bu6mmorexa [IOK

3.1
XUMHHCECKHX SJCMCHTOB ! https://m.edsoo.ru/7f41837c¢

. 1. MeHnneneena.
CrpoeHnue atoma

XUMHYECKasl CBS3b.

3.9 OkucnauTenbHO- g 1 bu6mmorexa [IOK
' BOCCTaHOBUTEJIbHBIE https://m.edsoo.ru/7f41837c
peakimn
bu6mmoreka [IOK
Hroro mo pasnery 15 https://m.edsoo.ru/7f41837c
PesepBHOC BpeMs 3 bubmuorexa [JOK

https://m.edsoo0.ru/7f41837c¢
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9 KIIACC

HaumenoBanue KonuyectBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iejioB U TeEM KonrpoJibubie IIpakTnyeckne
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NPOrpamMMbl padoThI padoThI
Pa3nes 1. BemecTBo M XUMHYeCKHe peaKIMU
[ToBTOpEeHue
11 yriryOnaeHue 3HaHUM 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeJIoB https://m.eds00.ru/7f41a636
Kypca 8 kinacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 Bubmiorexa LIOK
' p . https://m.edso00.ru/7f41a636
XUMHYECKHUX PeaKIuit
DNEeKTPOIUTHYECKAs
13 JUCcOoLMaIus. g 1 1 bu6mmoreka [IOK
' XHUMUYECKUE PEAKIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazgeny 17
Pasznen 2. HeMeTa/LlIBI M UX CO€IMHEHUSA
OO01as xapakTeprucTuKa
2.1 xpnxl/llilqecxflx SHSMGHTOB 4 1 Bubmiorexa LIOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
2.2 OO01as xapakTeprucTuKa 6 bubnuoreka [IOK

XUMHNYECKHUX DJIEMEHTOB
VIA-rpynnel. Cepa u e€

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




COCIMHEHHUS
OO6m1ast xapakTepucTHUKa
53 XHMHUYECKHUX DJIEMEHTOB 7 bubmuorexa [JOK
' VA-rpynmnsl. A3or, https://m.edso00.ru/7f41a636
dbocdop 1 UxX coeTMHECHUS
OO6m1ast XxapaKTepucTUKa
XUMHYECKHX 3JICMEHTOB Eub 10K
nOJIMOTEKA
2.4 IVA- )
rp;:nnm Yriepo i 8 https://m.edsoo.ru/7f41a636
KPEMHHH U BX
COCIMHEHHS
Htoro no pazneny 25
Pa3znen 3. Meraaibl M HX COeIUHEHUS
31 OO0mne cBoiicTBa 4 bubmuorexa [JOK
' METaIJIOB https://m.edso00.ru/7f41a636
3.9 Baxneiimme MeTallIbl U 16 bu6mmoreka [IOK
' WX COEINHEHNUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pazgen 4. Xumusi 1 oKpyskamomas cpeia
41 BemecTBa u maTepuaisl B 3 bubnuorexa [JOK
' JKU3HHU YEJI0BEKa https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PesenBHOE BheMS 3 bu6mmorexa [IOK
p P https://m.edso0.ru/7f41a636
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
N Koan4yecTBO 4yacon
DJIeKTPOHHbIE
n Hara nugposeie
Tema ypoka KonTpoJbHble IIpakTHyeckue
/ Bcero U3ydeHust o0pa3oBaTeJIbHbIE
padoThbI padoThbI
n pecypchl
[Ipenmer xumuu. Poiabs Xxumuu B bu6nunoreka [IOK
JKHU3HU 4yesioBeka. Tena u 1 04.09.2023 https://m.edsoo.ru/ff0d21
BEILECTBA Oc
[TonsTHE O METOIaX TIO3HAHUS B bubmorexa TTOK
1 06.09.2023 https://m.edsoo.ru/ff0d22
XUMHH
e
[TpakTuyeckas paGora Ne 1
«IIpaBua paboThl B TabopaTopuu bubmrorexa HOK
pa 1 11.09.2023 | https://m.edsoo.ru/ff0d23
1 Ipu€MBbI 0OpaleHus ¢ de
1abopaTOPHBIM 000PYIOBAHHEM) o
YucTele BellecTBa U CMECHU Bubmiorexa LIOK
. 1 13.09.2023 https://m.edsoo.ru/ff0d26
Crioco0bl pazaenieHus cMecei ca
[MpakTryeckas pabora Ne 2 bub6muoreka [IOK
«Pa3nenenue cmeceii (Ha mpumepe 1 18.09.2023 https://m.edsoo.ru/ff0d28
OUYHUCTKYU TTOBAPEHHOM COJN)» c8
ATOMBI U MOJICKYJIBI 1 20.09.2023 bubnuorexa [JOK

https://m.edsoo.ru/ff0d2a




6C

XUMHUYECKUE DJIIEMEHTEL. SHAKU

but6mmoreka [IOK

(CMMBOJIBI) XUMHUYECKHX 25.09.2023 https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
but6mmoreka [IOK
[IpocThie 1 CIIOKHBIE BEIIECTBA 27.09.2023 https://m.edsoo.ru/ffod2a
6¢
bu6mmoreka [IOK
ATOMHO-MOJIEKYJISIPHOE yUEHHE 02.10.2023 https://m.edsoo.ru/ffod2d
50
3aKOH TOCTOSIHCTBA COCTaBa
BEIIECTB. XuMUUeckas popmyna bubmorexa HOK
' pMYyJId. 04.10.2023 https://m.edsoo.ru/ff0d2e
BanenTHocTh aTOMOB a6
XMMHUYECKHMX DJIEMEHTOB o
OtHocuTeNnbHAs aTOMHAs Macca. but6mmoreka [IOK
OTtHOocHTENbHASI MOJIEKYJIISIPHAS 16.10.2023 https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBas 70JIsI XHMHYECKOTO bubmmorexa OK
A 18.10.2023 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COCTUHCHUH oc
KomnmnuecTBo BemectBa. Moib bubmorexa LOK
' ' 23.10.2023 https://m.edsoo.ru/ff0d52
MounsipHast macca 30
du3nYecKue ¥ XUMUICCKHE bubmorexa HOK
25.10.2023 https://m.edsoo.ru/ff0d37
SBJICHUsI. XUMHUUYECKash PEaKIIHs fa
IIpu3Haky U ycia0BUs IPOTEKAHUS 30.10.2023 bubmuoreka [IOK




XHUMHUYCCKUX peaKHI/Iﬁ

https://m.edsoo.ru/ff0d3a
16

3aKOoH COXpaHEHUsI MaCChl

bubnunorexa LIOK

BELLECTB. XUMHUYECKUAE 01.11.2023 https://m.edsoo.ru/ff0d3b
YpaBHEHHUS 88
Brrunciaenus KoIm4ecTBa, MacChl bubmnoreka IIOK
BEIIECTBA 10 yPAaBHEHUAM 06.11.2023 https://m.edsoo.ru/ff0d57
XUMUYECKUX PEaKIIUH 08
Kiaccudukamnus XuMuaeckux

€aKIui (CoeqMHEHUS bubmaorexa LIOK
p ’ 08.11.2023 | https:/m.edsoo.ru/ff0d3f
pa3oKEHUs, 3aMEIICHUS, 34
oOMeHa) 34
M. B. JIoMOHOCOB — y4€HBI1- bubmmoreka [IOK
sHImKIoneaucT. O000IIeHE 1 13.11.2023 https://m.edsoo.ru/ff0d40
cUCTeMaTU3als 3HAHUI c4
KonTponbnas padota Nel o reme bubmuoreka [JOK
«BemiecTBa 1 XUMHUUECKHE 15.11.2023 https://m.edsoo.ru/ff0d42
PEaKIMn» 90
Bo3nyx — cmecs razos. Cocras bubmnorexa [JOK
BO3ayXxa. Kucmopom — snemeHT u 27.11.2023 https://m.edsoo.ru/ff0d44
npoctoe BemiecTBo. O30H 8e
dusnueckue U XUMHUYECKHE
CBOMCTBa KHCIIOPO/a (peaKkiuu bubmorexa LIOK

p 29.11.2023 | https:/m.edsoo.ru/ff0d46

OKucyeHus1, roperne). [loasTue 14
00 oxkcumax =
CriocoObI ToNTydeHust KUCIOPoa 04.12.2023 bubnmoreka [JOK




B J1a0oparopuu u
IIPOMBILIEHHOCTH. [ IpuMenenue
KHCIIOpoJa

https://m.edsoo.ru/ff0d49
7a

TemnoBoit a3 dexT xumMuyeckon
peakiuu, MOHATHE O

but6mmoreka [IOK

TEPMOXUMHUYECKOM ypaBHEHHH, 06.12.2023 https://m.edsoo.ru/ff0d47
9K30- M SHIOTEPMUUECKUX 90
peaKIusix
TomnuBo (HedTh, yroiab U METaH). bubnuoreka [OK
3arps3HEHnE BO3lyXa, CIOCOOBI 11.12.2023 https://m.edsoo.ru/ffod4c
€ro IpeI0TBPAICHIUS 4a
[IpakTuueckas pabora Ne 3 o
teme «[lomydenue u cooupanue bubmmorexa [JOK
y p 13.12.2023 https://m.edsoo.ru/ffod4a
KHCIIOPO/1a, U3y4YeHHUE ero 02
CBOKCTBY ==
Bonxopon — sneMeHT u pocroe bubmuoreka [JOK
BemecTBo. Haxoxnenue B 18.12.2023 https://m.edsoo.ru/ff0d4d
pupoIe do
DOu3ndecKre U XUMHIECKUE but6mmorexa [IOK
cBolicTBa Bojiopoa. [Ipumenenue 20.12.2023 https://m.edsoo.ru/ffod4d
BOZOpO/IA do
bu6nuorexa [JOK
[ToHsTHE O KUCIOTAX U COMSIX 25.12.2023 https://m.edsoo.ru/ff0d50
d2
CriocoOsI oTy4eHust BOAOPOa B bubmorexa TIOK
Y HOPOA 27.12.2023 https://m.edsoo.ru/ff0d4d

nabopaTtopuu

do




[Ipaktuyeckas padora Ne 4 o

teme «Ilomyuenne u cobupanue buGnuorexa [IOK
Y p 10.01.2024 https://m.edsoo.ru/ff0d4f
BOJIOPO/a, U3yUECHUE €TO 42
CBOMCTB» -
. " but6mmoreka [JOK
M § .3
OZVIPHBII ODBEM FA308. SaKOH 15.01.2024 | https://m.edsoo.ru/ffods4
ABorazipo 2e
Brrunciaenus o0b€Ma, KoIM4uecTBa BuG LIOK
noIMoTEKA
POHIECTRA Ta3a IO CTO M3BECTHOMY 17.01.2024 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIlleCTBA WM 20
00BEMY o
Brruucienus 00bEMOB ra3oB 10 BuG 110K
nOIMOTEKA
ypaBHeHmo"peaKuHH Ha OCHO?G 22.01.2024 https://m.edsoo.ru/ffod57
3aKOHa 00BEMHBIX OTHOIIICHUM 08
rasoB 08
q)I/ISI/I‘IGCKI/IC U XUMHUYCCKUC BI/I6HI/IOTCK3. HOK
5 24.01.2024 https://m.edsoo.ru/ff0d58
CBOMCTBA BOJIbI 23
. bu6nuorexa [IOK
C ! 0
OCTaB OCHOBAMIH. HIOWITHE O 29.01.2024 | nhttps://m.edsoo.ru/ffods9
UHIUKATOPax 02
Bopna xak pacTBOpuUTED. Bus 10K
nOIMOTEKA
H
ACBIICHHBIC H ACHACHIIEHHEIC 31.01.2024 https://m.edsoo.ru/ff0d5b
pacTtBopbl. MaccoBas 10Jist 40
BEIIIECTBA B PaCTBOPE o
[Ipaktuyeckas padora Ne 5 o 05.02.2024 bubmuoreka [IOK

teMe «[IpuroroBnenue pacTBopoB

https://m.edsoo.ru/ff0d5e




C OIPENIEIEHHON MacCOBOM JOJIEH
PacTBOPEHHOIO BELIECTBA

ba

Konrtponsnas padora Ne2 o teme

but6mmoreka [JOK

07.02.2024 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boxa» 42
Oxkcupl: cocTaB, Kilaccuukanus bubmmorexa LOK
AR ’ A, 12.02.2024 https://m.edsoo.ru/ff0d66
HOMEHKJIAaTypa 4
4e
[losydyeHne u xuMu4eckue bu6nuoreka [JOK
CBOMCTBA KHCIOTHBIX, OCHOBHBIX 14.02.2024 https://m.edsoo.ru/ff0d66
1 aM(OTEPHBIX OKCHIOB de
OcHOBaHUS: COCTaB bubnnorexa [IOK
' ’ 26.02.2024 https://m.edsoo.ru/ff0d67
KJIacCU(UKAIIHS, HOMEHKIIATypa ca
Ilonyuenne u XUMHIECKHE Bubmaorexa ITOK
Vy . 28.02.2024 https://m.edsoo.ru/ff0d67
CBOIMCTBa OCHOBaHUI ca
Kucnotsr: cocras bubmorexa TTOK
' ’ 04.03.2024 https://m.edsoo.ru/ffOdfee
KJIacCU(UKAIIHS, HOMEHKIIATypa 5
[TonyueHue 1 XUMUYECKHE bubmorexa TTOK
Vy 06.03.2024 https://m.edsoo.ru/ffOdfee
CBOMCTBA KMCIIOT )
Conu (cpeaHue): HOMEHKIATypa, bubnuoteka [JOK
CTIOCOOBI IOTYYCHUS, 11.03.2024 https://m.edsoo.ru/00ad9
XAMUYECKHE CBOMCTBA 474
[TpakTrueckas padota Ne 6. 13.03.2024 bubnuorexa [JOK




Pemenne sxcniepuMeHTaNbHBIX
3aj7a4 1o Teme « OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COCIUHCHUID

https://m.edsoo.ru/00ad9
b7c

I'enetnueckas cBA3b MCKIY

but6mmoreka [IOK

KJIaCCaMH HEOPTaHUYECKUX 18.03.2024 https://m.edsoo.ru/00ad9a
COCIMHEHMI 50
O00011IeHNEe 1 CHCTeMAaTH3AIHS bubmorexa [JOK
. 20.03.2024 https://m.edsoo.ru/00ad9c
3HAHUU
b2
Konrtponsnast padora Ne3 mo teme bubnmnorexka HOK
"OCHOBHBIE KJIaCCHI 25.03.2024 https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX COeTUHEHNN" la
[TepBbie MOMBITKH
KIacCU(PUKALUN XUMHUYECKUX bubmorexa HOK
27.03.2024 https://m.edsoo.ru/00ad9f
anemeHTOB. [loHATHE 0 rpymmax fa
CXOJHBIX 3JICMEHTOB o
[Tepuonnueckuii 3aKOH 1
[Tepuonuueckas cucrema bubmorexa [IOK
08.04.2024 https://m.edsoo.ru/00ada5
XUMHUYECKUX 3jiemenToB /1. 1. 2
Meneneesa o
bu6nuorexa [JOK
[leproipl, TPYIIIBL, TOATPYIIIIHI 10.04.2024 https://m.edsoo.ru/00ada5
2c
Crpoenne atomoB. CocTaB bubmorexa [JOK
P i 15.04.2024 https://m.edsoo.ru/00ada3

aTOMHBIX sep. M3oTomnbl

42




CrpoeHue 3JIeKTPOHHBIX

000JI0YEK aTOMOB DJIEMEHTOB Bubmorexa HOK
N 17.04.2024 https://m.edsoo.ru/00ada6
IIepunonnueckon cucrems! /1. 1. be
MenerneeBa o
XapakTepucTuKa XUMUYECKOTO
3JIEMEHTA 110 €0 IMOJI0KEHUIO B Eubmaorexa LOK
N 22.04.2024 https://m.edsoo.ru/00ada8
IIepnonnueckoii cucreme /1. 1. 24
MemnenieeBa o
3nauenue [leprogmaeckoro
3aKOHa JJI1 pa3BUTHUA HAYKH U BI/I6JH/IOTGK3. HOK
AU P y 24.04.2024 https://m.edsoo.ru/00ada9
npaktuku. J[. . MenneneeB — 6e
Y4EHBIN, ITEJAror 1 rpakJaHuH o
DIIEKTPOOTPHULIATEIBHOCTD Bubmorexa [JOK
TpooTpHIL 29.04.2024 https://m.edsoo.ru/00adaa
ATOMOB XUMHNYCCKUX DJICMCHTOB b8
bu6nuorexa [IOK
HMoHHasg xuMu4deckas CBI3b 06.05.2024 https://m.edsoo.ru/00adac
34
KoBaneuTtHas nongapHas Bubmuorexa [JOK
p 08.05.2024 https://m.edsoo.ru/00adaa
XUMHNUYCCKasa CBA3b b8
KoBanenTtHas HemoasgpHast bubmmorexa [JOK
p 13.05.2024 https://m.edsoo.ru/00adaa
XAUMHUYECKAS CBA3b
b9
bu6nuorexa [JOK
CreneHsb OKHUCIIEHUS 15.05.2024 https://m.edsoo.ru/00adae

28




bubmuorexa [JOK

0 OxucaueibHo- 1 20.05.2024 https://m.edsoo.ru/00adb
3 BOCCTAHOBUTEIIbHBIC PEAKITUH 076
6 but6mmoreka [JOK
4 OKUCIIUTEN U BOCCTAHOBUTEIN 1 22.05.2024 https://m.edsoo.ru/00adb
076
6 KonrponsHast padora Ne4 o teme bu6nuoreka [JOK
5 «Ctpoenue aToMa. XUMHUECKas 1 23.05.2024 https://m.edsoo.ru/00adb
CBSI3b» 486
. bubnuorexa [JOK
P .
6 CICPRIRI YPOX 0606? cae 1 24.05.2024 https://m.edsoo.ru/00adb
6 cHCTeMAaTH3aIus 3HaHU!
33c
. bubnuotexa [JOK
P .
0 C3CPBHBIN YPOIK 06061116}1“6 " 1 24.05.2024 https://m.edsoo.ru/00ad9c
7 CHCTEMATH3alMs 3HAHUI b
. bu6nuoreka [JOK
6 P .
CICPRIRIL YPOX 0606? erne 1 24.05.2024 https://m.edsoo.ru/ffod61
8 CUCTEMATHU3AIUS 3HAHUMN o6
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME




9 KIIACC

Ne KosimyecTBo 4acoB
DJIeKTPOHHbIE
Jara uudgposbie
n | Tema ypoka KonTpoabHbie IMpakTnyeckue
Bcero U3y4YeHHUs o0pa3oBaTeJIbHbIEe
/ padoThI padoThI
. pecypchbl
Ilepnonnueckuil 3aK0H.
[Tepuonnueckas cucrema bubmorera OK
1 1 05.09.2023 https://m.edsoo.ru/00adb59
XHMHUYECKUX 3JIeMEHTOR /I. e
U. Meneneesa ]
3aKOHOMEPHOCTH B
M3MEHEHUU CBOUCTB bubmmorexa [OK
2 1 06.09.2023 https://m.edsoo.ru/00adb6b
XMMHUYECKHX JIEMEHTOB 6
IIEPBBIX TPEX MEPHUOIOB B
Knaccudukanus u bubmuoreka [JOK
3 HOMEHKJIaTypa 1 12.09.2023 https://m.edsoo.ru/00adb7e
HEOPraHMYECKHUX BENIECTB 2
Bunapl XUMU4YeCKOH CBSA3U U bubnunorexa LIOK
4 THUIBI KPUCTAIITHUECKUX 1 13.09.2023 https://m.edsoo.ru/00adbac
peréTok 6
KonTponbnas padora Nel
o teme «IloBropenue n
5) yriyOJeHUe 3HAaHUH 1 1 19.09.2023
OCHOBHBIX pa3zIelioB Kypca
8 kacca»
6 Knaccudukanus 1 20.09.2023 bubmmoteka [IOK




XUMHUYECKHUX PEAKLUN 10
Pa3IMYHBIM NIPU3HAKAM

https://m.edsoo.ru/00adbcb
0

IlonsTue o CKOpPOCTH
XHUMHYECKOH pE€aKkunu.

bubnunoreka LIOK

7 26.09.2023 https://m.edsoo.ru/00adbe9
[TonsATHE O TOMOT€HHEBIX U a
T'CTCPOrCHHBIX PCAKIUAX B
[ToHsATHE O XUMUUYECKOM
paBHOBecuH. DaKTOPHI,
BJIASIOIHAE HA CKOPOCTH Bubmaorexa IIOK
8 . p 27.09.2023 https://m.edsoo.ru/00adc28
XUMHUYECKON PEAKIUU U c
IIOJIOKEHUE XUMHUUYECKOT O N
paBHOBECHs
OKHUCIUTEITbHO- but6mmoreka [IOK
9 BOCCTAHOBUTEJLHBIE 03.10.2023 https://m.edsoo.ru/00adcad
peakiumn e
Teopus
SJIEKTPOIUTHIECCKON Bubmiorexa IIOK
10 P 04.10.2023 https://m.edso0.ru/00adcd6
nucconuani. CUIbHBIE U 3
ci1a0ble AIIEKTPOJIUTHI B
Mounusle ypaBHeHUSA bubnmorexa [IOK
11 . yp 17.10.2023 https://m.edsoo.ru/00add44
peakmuit 3
XHUMHUYECKHE CBOMCTBA
KHCIIOT U OCHOBaHUM B but6mmorexa [IOK
12 | cBere npexacraBieHuit 00 18.10.2023 https://m.edsoo.ru/00add5d

JJIEKTPOJIUTUYECKON
JUCCOLAlUU

8




XUMHUYECKUE CBOUCTBA
CoJIell B CBETE

but6mmoreka [IOK

13 | mnpexacraBnenuii 06 24.10.2023 https://m.edsoo.ru/00add8b
3JIEKTPOJIUTUYECKON 2
T CCOIIMAITUH
[TonsiTue o ruaponuse bubmoreka HOK
14 5 p 25.10.2023 https://m.edsoo.ru/00add9od
coneit p
bubmuorexa [JOK
15 | Oocbmeine . 31.10.2023 | https://m.edsoo.ru/00adddl
cucTeMaTH3alus 3HAaHUN >
[IpakTuueckas padora Ne 1.
«Pemmenme but6mmoreka [IOK
16 01.11.2023 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIBHBIX N
3aad) a
KontponbHas padorta Ne2
1o TeMe
«ONeKTpOTUTHYECKAs BrbmaoTexa LIOK
17 P 07.11.2023 https://m.edsoo.ru/00addec
JICCOITUAITHSI. 0
XHWMHYECKHUE PEAKIUU B B
pacTBopax»
OO0mas xapakTepuCTHKa
ranlj)lreHOB pXI/IMiLIeCKI/Ie Brbmrorexa [IOK
18 . ’ 08.11.2023 https://m.edsoo.ru/00addfe
CBOWCTBA Ha IpUMeEpe "
XJIopa -
19 | Xnoposogopoxn. ConsiHast 14.11.2023 bubmmoteka [IOK

KHCJI0Ta, XUMHYCCKHUEC

https://m.edsoo.ru/00adel0




CBOWCTBA, IMOJy4YEHUE,
MIPUMEHEHUE

|

[IpakTrueckas padora Ne 2
o Teme «Ilomydenue

bubnunoreka LIOK

20 N 15.11.2023 https://m.edsoo.ru/00ade34
COJISTHOM KHMCJIOTHI, 3
H3y4YECHUE €€ CBOKCTBY -
Brruncnenus o
aBHEHUSIM XUMHUYECKAX Bubmaorexa IIOK
p1 | YPARHEH 28.11.2023 | https://m.edsoo.ru/00ade48
peaKIui, eciiu OJIUH U3 3
peareHToB J1aH B H30BITKE B
OO01ast XapakTepUCTHKA Bubmaorexa IIOK
22 H p p 29.11.2023 https://m.edsoo.ru/00ade64
anemMeHToB VIA-rpynisl N
AnnotponHsie
MoIUGUKAIIAU CEPBI.
Haiogi eHII;IIG ce 11,31 ueé bubmmorexa LIOK
23 FISHHE Cep 05.12.2023 | https://m.edsoo.ru/00ade64
COCJTMHEHHH B MPUPOJIC. 3
XUMUYECKHE CBOMCTBA a
Ccephl
CepoBoopo/1, CTpoeHHUe, bubnmoreka [JOK
24 | ¢usnvecKkue u XMMUIECKHE 06.12.2023 https://m.edsoo.ru/00ade80
CBOMCTBa 2
Okxcunsl cepel. CepHasg
KI/IC)‘I(f’lFa q)ifmqeciue u Bubmorexa IOK
25 ’ . 12.12.2023 https://m.edsoo.ru/00adea2
XUMHYECKHE CBOKMCTBA, 3
MIPUMEHEHUE B
26 XUMHYECKHE PEaKIInH, 13.12.2023 but6mmoreka [{IOK




JeXKalue B OCHOBE
MIPOMBIIIJICHHOTO CII0C00a
IIOJIyYEHUS CEPHOMI
KHUCJIOTBL. XUMUYECKOE
3arpsI3HEHUE OKPYKaAIOLIEH
CpeIbl COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/00adec8
a

Brrunciienue maccoBoii bubmuorexa [JOK

27 | monu BBIXOZA MPOIYKTA 19.12.2023 https://m.edsoo.ru/00adec8
peakunu a
OO6mas xapakTepucTUKa
371eMEHTOB VA-Tpynibl. bubmuoreka [IOK

28 | AB3oT, pacnpocTpaHeHHE B 20.12.2023 https://m.edsoo.ru/00adeea
npupoae, GuzndecKue u 6
XHUMHYECKHE CBOICTBA
AMMHaK, ero pu3nuecKue bubnuotexa [JOK

29 | u XMMHYECKHE CBOMCTBA, 26.12.2023 https://m.edsoo.ru/00adf00
MOJTyYCHUE U TIPUMEHEHUE 4
[TpakTuyeckas padora Ne 3
o teme «Iloxyuenune bubmorexa HOK

30 y 27.12.2023 https://m.edsoo.ru/00adf18
aMMHaKa, H3y4eHue ero 0
CBOMCTB» -
A30THas KHCIIoTa, eé bubnunorexa LIOK

31 | ¢usHYeckue n XUMUYECKHE 09.01.2024 https://m.edsoo.ru/00adf30
CBOMCTBA 6

32 | Hcnonb3oBaHue HUTPATOB 10.01.2024 bubmuoreka [IOK

U COJIE aMMOHHUS B
Ka4eCTBE MUHEPATbHBIX

https://m.edsoo.ru/00adf51
8




yaoopeHuit. XumMudeckoe
3arpsi3HEHUE OKPYIKaroLIeH
Cpelibl COeIMHEHUSIMU
azoTa

docdop. Oxcnn pochopa
(V) u hochopnas kuciora,

but6mmoreka [IOK

33 16.01.2024 https://m.edso0.ru/00adf68
(bu3HUYECKre U XUMUYCCKUE 2
CBOICTBA, OJyuYEHUE -
Hcnons3zoBanue GocdaTon
B KaueCTBE MUHEPAIbHBIX bu6nuoreka [JOK
34 | ynoOpenwmii. 3arpsizHeHHE 17.01.2024 https://m.edsoo.ru/00adfc2
HPUPOJTHOM CPEJIbI 0
dbocdharamu
Yraepon,
but6mmoreka [IOK
g5 | PACTIPOCIPANEHHE B 23.01.2024 | hitps://m.edsoo.ru/00adfd9
npupoae, pu3ndeckue u c
XUMHYECKHE CBOMCTBA
Oxkcupl yraepoja, ux
¢bu3nyecKrue U XUMUYEeCKue bubmuorexa [JOK
36 | cBoiicTBa. JKOIOTHYECKHE 24.01.2024 https://m.edsoo.ru/00adfeb
MPOOJIEMBI, CBSI3aHHBIE C e
okcugoM yriepona (1V)
VYronbHasg KUCI0Ta U €€ bubmmorexa [TOK
37 30.01.2024 https://m.edso0.ru/00ae006
conu c
38 | IIpaktuyeckas pabora Ne 4 31.01.2024 bubmmoteka [IOK

o teme "l[lonydenue

https://m.edso0.ru/00ae027




YTJICKHUCIIOIO ra3a.

KauectBennas peakuus Ha e
KapOoHaT-MOH"
[lepBoHayasIbHbIE TOHTHS
bubnunoreka LIOK

00 OpraHUYECKUX

39 06.02.2024 https://m.edso0.ru/00ae054
BEIIECTBAX KaK O o
COCIMHEHUSX YIIIepoIa -
Kpeiuii 1 ero bubnuorexa [JOK
40 P 07.02.2024 https://m.edso0.ru/00ae080
COCONHCHUA 3
[IpakTuueckas padora Ne 5.
Pemrenue
SKCIICPUMCHTAJIbHBIX 3aJa4 BI/I6HI/IOTCK3 HOK
41 p . o 13.02.2024 https://m.edsoo.ru/00ae0bf
o teMme «Baxuelmune ”
HCMCTAJIJIBI U UX -
COEIMHEHUS
KonTponbnas pabota Ne3
o teMme «Baxuelmune bubnmorexa LHOK
42 14.02.2024 https://m.edsoo.ru/00ae0el
HCMCTAJIJIBI U UX 8
COEINMHEHUS -
OO01mas xapakTepucTUKa
XUMHYECKHUX DJIEMEHTOB —
MeTajoB. MeTamnudeckas bubnunorexa LIOK
43 CBS3b U METAJUINYECKAS 27.02.2024 https://m.edso0.ru/00ae103

KpUCTa/UIMYECKas peleTKa.
®dusnueckue CBOMCTBA
MCTAJ1JII0OB

e




XUMHUYECKUE CBOUCTBA

METAILIOR bubnunoreka LIOK
44 ' . 28.02.2024 https://m.edsoo.ru/00ae115
DICKTPOXUMHYUCCKHHA PSJT 6
HaNPSDKEHUH METAJIIIOB B
OO61me criocoObl
MOJIyYCHHS METAJUIOB.
CnnaBsl. Beraucnenus mo bu6nunorexa [IOK
45 | ypaBHEHUSM XUMHUYCCKHX 05.03.2024 https://m.edso0.ru/00ae115
peaxIMii, eClIM OJMH M3 6
pEareHTOB COJCPKUT
MIPUMECH
ITonsTHE O KOPPO3UU Bubmaorexa ITOK
46 PP 06.03.2024 | https://m.eds0o.ru/00ae127
METAJIOB 8
but6mmoreka [IOK
47 | Illeno4yHble METAILIbI 12.03.2024 https://m.edsoo.ru/00ae14b
2
OKCHIBI M THIPOKCHIBI Bubmorexa [JOK
48 P 13.03.2024 https://m.edsoo.ru/00ae14b
HATPHUS U KaJTus >
[[lerouHO3EMENBHBIE bubnuotexa [JOK
49 METaJIIbI — KAJIBIINHA 1 19.03.2024 https://m.edsoo0.ru/00ae15e
Mar"ui 8
Bakueiimume coequHEHNS Bubmiorexa LIOK
50 20.03.2024 https://m.edsoo.ru/00ael15e
KaJIbIHAS 3
51 O06o061ieHue U 26.03.2024




cUCTeEMAaTH3alud 3HAHUN

XKéctkocTh BOJIBI M bubmmorexa HOK
52 . 27.03.2024 https://m.edso0.ru/00ae188
CTOCOOBI €€ yCTpaHCHHS 6
[IpakTuyeckas pabora Ne 6 bubnuorexa LIOK
53 | mo Teme "XKécTKoCTh BOJIBI 09.04.2024 https://m.edsoo.ru/00aelae
U MeTo/1bl €€ ycTpaHeHus" 8
bu6mmoteka [IOK
54 | AnromuHWMIA 10.04.2024 https://m.edsoo.ru/00aelc6
4
AmMdoTtepHbIe CBOICTBA bubmorexa HOK
55 P 16.04.2024 https://m.edsoo.ru/00aelc6
OKCHJIa U TUJPOKCHUIA 4
but6mmoreka [IOK
56 | Kemeso 17.04.2024 https://m.edsoo.ru/00ae1d8
6
Oxcupl, TMIPOKCHIBI U bubmuoreka [JOK
57 | comm xenesa (I1) u xernesa 23.04.2024 https://m.edsoo.ru/00ae35e
n) 6
5g | Qocbmee i . 24.04.2024
CUCTEMaTHU3aIMs 3HAHUH
[IpakTruyeckas padora Ne 7.
Pemenne
AKCIICPUMEHTAIIBHBIX 337124 bubmorexa TTOK
59 P 30.04.2024 https://m.edsoo.ru/00ae3de

no TeMe «Baxnelme
METaJUIBI ¥ UX
COEIUHEHUS)

8




Bruucnenus no
YPaBHEHUSIM XUMHUYECKUX
peaKkuuii, €Ciii OJUH U3

€areHTOB JIaH B U30LITKE Brbmuorexa LIOK
60 p 07.05.2024 https://m.edso0.ru/00ae175
WJTU COJICPYKUT IMPUMECH. 0
Brruncnennsa maccoBoit B
JIOJIU BBIXOJ1a IPOAYKTa
peaku
000
g | Oooouenne n § 08.05.2024
CUCTEMATHU3ALNI 3HAHUHI
KonTponbnas pabota Ne4
62 1o TeMe «Baxxneimue 14.05.2024
METAJUIBI U X
COEIMHEHUA
BemecTBa u maTepuaisl B bubnuotexa [JOK
63 IIOBCEIHEBHOM KU3HU 15.05.2024 https://m.edso0.ru/00ae3f5
YyeJIOBEKa 0
XUMHYECKOe 3arpsi3HEHNE bubmorexa [JOK
64 . p 21.05.2024 https://m.edso0.ru/00ae427
OKpY’Kalollen cpebl 0
Pons xuMuu B pelnieHuu Bubmiorexa LIOK
65 P 22.05.2024 | https://m.eds00.ru/00ae427
9KOJIOTMUYECKUX MTPpodsieM 0
Pe3epBHbIii ypok. bubnuotexa [JOK
66 O06001menne u 25.05.2024 https://m.edso0.ru/00ae0d0
CHCTEMAaTH3aIus 3HaHUH a
67 | PesepBHBI YpOK. 25.05.2024 bubnmoreka [JOK




O06006111EHE U
CHCTEMATHU3ALNS 3HAHUMN

https://m.edsoo.ru/00adb33
c

Pe3epBHbIii ypok.

but6mmoreka [IOK

68 O000611EeHE U 1 25.05.2024 https://m.edsoo.ru/00ad9ch
CHCTEMAaTH3aINs 3HAHUH 2
OBILIEE KOJIMYECTBO 68

YACOB II10 [TPOTPAMME










