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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1Mo XMMHH Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHUs COCTaBJICHA
HAa OCHOBE TpeOOBaHMU K pe3yJabTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeIbHOU
IporpaMMbl OCHOBHOTO 0011ero oOpa3oBanus, npeactaBieHHsix B @I'OC 00O, a
Takke Ha OCHOBe (eaepanbHON pabouell MporpamMmbl BOCIHUTAHUS U C YUETOM
KOHLICTIIMA TPENoAaBaHus y4YeOHOro npenMera «XuMHs» B 00pa30BaTENbHBIX
oprannsauusx Poccuiickon denepannn.

[Iporpamma 1o xuMuUM Aa€T MpEACTaBICHUE O LEJsAX, OOIel cTpaTeruu
oOy4YeHus, BOCHUTaHUS U Pa3BUTUsL OOYUAIOIIMXCS CPEACTBAMH YUYEOHOIO MPEAMETA,
yCTaHaBIMBAeT 00sA3aTeIbHOE MPEIMETHOE  COAEpKAHME, MPEeayCMaTpUBAET
pacopenesieHue ero Io KijaccaM M CTPYKTYpUPOBaHHE IO pasjieiiaM M TeMaMm
NporpaMMbl MO  XUMHUH, ONPEIEISeT KOJIMYECTBEHHbIE U  KaueCTBEHHbIC
XapaKTEPUCTUKU COJEPKAHMS, PEKOMEHIYEMYIO IIOCIIEI0BATEIbHOCTh HW3yUYCHHMS
XUMHHU C YYETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKA yueOHOTrO
MpoILIecca, BO3PACTHBIX OCOOEHHOCTEH OOYy4YaroMMXCs, OMPEEIseT BO3MOKXHOCTU
npeaAMeTa Uil peanu3audd TpeOOBaHWM K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbLHON MpOorpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMs, a TAKXKe
TpeOOBaHUl K pe3ysibTaTaM 00y4YeHHs] XMMHUH Ha YPOBHE IieJIel U3yueHUus MpeameTa
U OCHOBHBIX BHUJOB Yy4e€OHO-IIO3HABATEIbHOM JAEATEIbHOCTH OOydarolerocs Io
OCBOCHHIO YUYE€OHOTO COJEPKAHMUS.

3HaHWE XHUMHH CIY>)KUT OCHOBOM 11 (OPMHUPOBAHMS MHUPOBO33PEHUS
oOyuJarolerocs, ero NpeACTaBIeHU 0 MaTepUaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb
urparot GopMUpYyEeMble XUMUEH MPEACTABICHUS O B3aUMOIIPEBPALLEHUSAX SHEPTUHU U
00 DBOJIOLMHU BEIIECTB B MPUPOAE, O MYyTSIX PELIEHHUs TIOOAIbHBIX MpodiieM
YCTOMYMBOI'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, JHEPIrEeTUYECKOM, MUIIEBOM WU
AKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3paBOOXPAHCHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peaan3alui BO3MOKHOCTEH JUIsl CAMOPA3BUTHS M (POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el U (yHKIUOHATBHOU IPAMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBaHME MBIIUICHUS M TBOPYECKHX CIOCOOHOCTEN
oOydJarouMxcsi, HABBIKOB UX  CaMOCTOSITENIbHOW  y4yeOHOM  JesTeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX W HCCIENOBAaTENIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MMOBCETHEBHOM XKU3HU, TaK U B TPO(PECCUOHATILHOM JCSITEIBHOCTH;

3HAKOMUT €O CHelu(pUKOH HAYyYHOIO MBIIUJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOJBI U YEIOBEKA, SIBJIAETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaroIUXCS;

CrocoOCTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTEeCTBEHHO-
-HaY4YHBIM 3HAHHSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHMYECKOE
o0pa3oBaHUE 00YYAIOIITUXCSI.



JlanHble HampaBieHHs] B OOYYCHHMM XHUMHH OOECIEUMBAIOTCS CHEIUPUKOM
colepkaHusi ~ y4eOHOro  TpeaMeTa,  KOTOPbIA  SBISETCS  MEJaroruyecKu
a/IaITUPOBAHHBIM OTpaXCHHEM 0a30BOM HAYKH XMMHU Ha OTpeNeiIEHHOM 3Tare e
pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHUsS OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIMMUCSI CHCTEMBI ME€PBOHAYATBHBIX MOHATUN XUMHUHU, OCHOB
HEOPraHMYEeCKOW XUMHM M  HEKOTOPBIX  OTACIBHBIX 3HAYUMBIX  ITOHATUU
OpraHUYECKON XUMUHU.

CtpykTypa cojaepxaHusi NpOrpaMMbl MO XUMHUU CHOPMHUpPOBAHA Ha OCHOBE
CUCTEMHOT0 mnoaxojna K €€ wu3ydeHuro. ColepikaHHWe CKIIAIbIBACTCS U3 CUCTEMBI
MOHSTUHA O XUMUYECKOM 3JIEMEHTE W BEIIECTBE U CHUCTEMbI MOHATUN O XUMHUUYECKOU
peakuuu. OO0e 3T CHUCTEMBbI CTPYKTYpPHO OpraHM30BaHbl MO MPUHIUITY
[IOCJIEIOBATEIIbHOTO PAa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKHUX MPEACTABICHUU
Pa3HOro ypOBHS:

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

— Ilepuoanueckoro 3akona /[. . MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHUH;

— YYEHHS O CTPOCHUH aTOMA U XUMHUYECKOM CBSI3H;

— IPEJICTaBICHUN 00 3IEKTPOIUTUYECKOMN TUCCOLMALIMU BEIIECTB B pacTBOPaXx.

Teopernueckue 3HaHMS  PACCMATPUBAKOTCSA HA  OCHOBE  OMIMPUYECKU
MOJIYYCHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS IMOCJIEIOBATEILHO OT OJHOTO
YPOBHS K JPYTroMy, BBITIOJNHSS (PYHKIUK OOBICHEHUS U MPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHHUSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHHS W TMOIYYEHUS H3y4aeMbIX
BEILIECTB.

OcBoeHue  mporpaMMmbl TIO  XUMHUU  CHOCOOCTBYeT  (DOPMUPOBAHHIO
MPEJICTABIICHNUS! O XUMUYECKON COCTABIISIOIIECH HAYYHOM KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJBI, LIECHHOCTHOTO OTHOLICHHMS K HAYYHOMY 3HAaHHMIO M METOJAM
ITO3HAaHUS B Hayke. M3yueHne XuMum NpouCcXoInuT ¢ IPUBJICYEHUEM 3HAHUM U3 paHee
M3YUYEHHBIX YUeOHBIX TIpenMeToB: « OKpyxaromuii Mup», «buonorus. 5—7 Kiacce» u
«@u3uka. 7 Knacey.

[Ipu M3yueHun XuMUU MPOUCXOAUT (HPOPMUPOBAHUE 3HAHUI OCHOB XMMHYECKOU
HayKd Kak 00JIaCTU COBPEMEHHOI'0 E€CTECTBO3HAHMUS, MPAKTUYECKON NEATEIbHOCTH
YeJloBeKa M KakK OJIHOIO M3 KOMIIOHEHTOB MHMPOBOHM KYJBTYphl. 3ajaya y4eOHOro
MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMUUYECKUX 3HAHUM — Ba)KHEUIITUX
(hakTOB, TOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJOKEHHUM, JOCTYMHBIX 0000MIeHN
MHUPOBO33PEHUYECKOTO XapaKTepa, si3blka HAyKH, B MPUOOILIEHUH K HAyYHBIM METOJIaM
MO3HAHUS MPU U3YYEHUH BEUIECTB U XMMHUYECKUX pEaKIHil, B (OpMUPOBAHUU U
Pa3BUTHH MO3HABATEIHHBIX YMEHUN U WX MPUMEHEHUH B YUCOHO-TIO3HABATEIIBHON U
y4eOHO-HCCIEeIOBATENIbCKON  JIeATEIbHOCTH, OCBOCHMHM TpaBWJI  0€30MacHOro
oOpallieHus C BeIeCTBaMU B IOBCETHEBHOM JKU3HHU.



[Ipy m3ydyeHMH XWMHUU Ha ypOBHE OCHOBHOTO OOIEro OOpa3oBaHMs Ba)KHOE
3HaYeHHUE MPUOOPENN TaKUE LI, KakK:

— (QopmMupoBaHHE HMHTEIUICKTYaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEILHOMY TPHUHSATHIO PpEIICHUIH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

— HaIpaBJICHHOCTh O0YUYEHHUS Ha CUCTEMAaTHYECKOE MPUOOIIeHHE 00yYaroUXCs
K CaMOCTOSITEJIbHOM MO3HABaTEIbHOU AEATENIBHOCTH, HAYYHBIM METOAAM IO3HAHMS,
(GbOopMHUPYIOIIMM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecreyeHue yCIOBUHM, CHOCOOCTBYIONIMX MPUOOPETEHUIO 00yYarouuMuCs
OMbITa Pa3HOOOPA3HON JEATETbHOCTH, MO3HAHUSA W CAMOIIO3HAHMS, KIIFOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEpPCAIbHOE 3HAYCHUE A
Pa3JIMYHBIX BUJIOB JEATEIBHOCTH;

— (¢opmupoBaHue O00meld (QYHKIMOHAIBHOM H©  €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM YHUCJI€ YMEHHUI OOBACHSITH U OIICHUBATH SIBJICHUS OKPY>KAOIIETO
MHUPA, UCTIOJIb3YsI 3HAHUS U ONBIT, MOJyYEHHBIE TPU U3YUYEHUH XUMUH, IPUMEHATH UX
IIPU peLIEHUHU IPOOJIEM B OBCEIHEBHOM KU3HU U TPYIOBOM ACSATEINbHOCTH;

— (popMHpOBaHUE Yy 00YHAIOIIUXCSI TYMAaHUCTUYECKUX OTHOIIEHUI, TOHUMaHUS
LEHHOCTH XUMHUYECKMX 3HAHWM A1 BBIPAOOTKM SKOJOTHMYECKH II€JIeCO00pa3HOro
MOBEJEHUS B OBITY U TPYJOBOM AEATENBHOCTU B LEISAX COXPAHEHUS! CBOETO 30POBbS
Y OKpYKarolllel NPUPOJHOMN CPENbL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCHHMTAHUIO HA OCHOBE YCBOEHUS OOIIEYEIOBEUECKUX LIEHHOCTEN, TOTOBHOCTHU
K OCO3HAaHHOMY BBIOOPY MpO(uIIs M HANTPaBJIECHHOCTHU JadbHEUIero 0O0yYeHUsI.

OO111ee YuCiIO 4YacoB, OTBEIEHHBIX JUIsl U3YYEHHUsS XUMHUU Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus, cocraBisger 136 yacoB: B 8 kiacce — 68 vacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COILEPKXAHUE OBYYEHUSA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUK B JKU3HHU 4YEJIOBEKA. XUMHSI B CUCTEME HayK.
Tena u Beniecta. dU3znuecKkue CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB.
ITonarue o meronax mo3HaHus B XuMuu. Yuctele BemiectBa U cMmecu. CrocoObl
pa3aeIeHUs] CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKHE 3IeMEHTbl. CHUMBOJIBI XHUMHYECKHUX
aneMeHTOoB. [IpocThie U CloKHbBIE BellecTBA. ATOMHO-MOJEKYJISIPHOE YUEHHE.

Xumuueckas GopMmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAsT aroMHash Macca. OTHOCUTEIbHAsS
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUYECKOTO 3JIEMEHTa B COCTUHCHUH.

KomuuectBo BemiectBa. Mosb. MonsipHas macca. B3anMocBsi3p KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYpHBIX €AMHMI] BemlecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTUHEHUH.

Ou3nvecKrue U XUMHUUYECKUE SIBJICHUS. XUMHUUYECKas peakius U €€ MPU3HAKU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XuUMHUeckue ypaBHeHus. Kraccudukaims
XUMHUYECKUX PEAKIINi (COeMHEHUS, Pa3JIOKEHUS, 3aMeIlIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMMUYECKOW TOCYJIOM, MpaBUjaMHU pabOThl B Ja0OpaTopuu u
npuéMamu oOpailleHusi ¢ JIabopaTOpHBIM O0OpPYJOBAaHHEM, U3YUYECHHE U OINHUCAHUE
(GU3MYEeCKUX  CBOMCTB  O0Opa3llOB  HEOPTaHWYECKHX  BEIIECTB, HaOI0JeHNe
¢du3ndeckux (IIaBJIeHUE BOCKA, TassHUE JIbJ]a, pACTUPAHUE caXxapa B CTYIKE, KUTICHUE
M KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAIMBAHWE MEIHOU
MPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIOTOM) SIBJICHUM, HAOIIOICHUE U OTIUCAHUE
MPU3HAKOB  MPOTEKaHUs  XUMHUUYECKHUX  peakuui  (pasjiokeHue  caxapa,
B3aMMOJICCTBUE CEPHONM KHUCIOTHI C XJIOPUIOM Oapwisi, pa3ioKEHUE TUAPOKCHIIA
meau (1) mpu HarpeBaHuM, B3aMMOJACHCTBUE *keie3a ¢ pacTBopoM conu meau (11),
M3yYCHHE CMOCO0OB pa3liefieHus CMeced: C TOMOIbI0O MarHurta, (PUIbTpOBaHUE,
BBIITApYBAHUE, TUCTWLISALUS, XpoMarorpadus, MPOBEACHHUE OUYMCTKU IMOBApEHHOM
COJIM,  HAOJIOJIGHHWE W  ONHUCAHUE  PEe3yJbTaTOB  IPOBEJCHUSI  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWSI MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(1rapocTepKHEBBIX ).

BakHeluue npeacTaBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmecek razos. CocraB Boznyxa. Kuciopom — 3J€MEHT M IPOCTOE
BemeCcTBO. Haxoknmenue Kuciopoga B mpupone, (Pu3ndeckue W XUMUYECKHE
cBoiictBa (peakumm topeHus). Oxcunmbl. [lpumenenue xucnopoma. CrocoOsI
MOJIyYSHUST KHCIIOpOoa B 1ab0paTopuu U MPOMBIIUICHHOCTA. KpyroBopoT kucimopoaa
B nipupoe. O30H — auioTpoIiHas MoAUpUKAIISA KUCIOpOaa.



TemnoBoii 3ppeKT XUMUIECKON peakIni, TEPMOXUMUUECKIE YPaBHEHUS, 9K30-
U SHJIOTEPMHUYECKUE peaKlUH. TOIUIMBO: yrojib M METaH. 3arpsS3HCHHE BO3/yXa,
yCHJIEHHE TTApHUKOBOTO 3P QeKTa, pa3pylnieHue 030HOBOTO CIIOSL.

Bonopon — snemeHT u npoctoe BeniecTBo. Haxoxnenue Bogopoaa B MpUpPOJE,
¢du3MYecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moayueHus. KucnoTs
U COJIH.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

Odusnueckne cBoucrBa BoAbl. Boma kak  pactBopurenb.  PacTBOpBIL
HacelllleHHBIE W HEHACBIIIEHHBIE PAacTBOPbl. PacTBOpUMOCTH BELIECTB B BOJE.
MaccoBasi 107151 BellIECTBA B PacTBOpPE. XHMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHWS.
Ponbs pacTBOpoB B mpupojie U B KU3HMU 4YesoBeka. KpyroBopoT BOJbI B MPHUPOJIE.
3arpsi3HeHHe NPUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coeauHenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cojieoOpasyrome  (OCHOBHBIE,  KHUCJOTHbIE, aM{(OTepHbIE) U
HecoseoOpasytomue. Homenknarypa okcuioB. @uznueckne U XUMUYECKHE CBOMCTBA
okcuoB. [lonyueHrne oKcUI0B.

OcHoBanus. Knaccudukanuss OCHOBaHM: WIENOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBaHui. PuU3NUECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. Pusznueckue u
XMMHUYECKUE CBOMCTBa KHUCHOT. Panm axktuBHoctn MetamuioB H. H. bekerosa.
[TosmyyeHnue KUCIOoT.

Comu. Homenkinarypa coneil. OuU3nyecknue W XHUMHUYECKHE CBOWCTBA COJIEH.
[Tomyyenue coueil.

I'eneTnueckas CBsI3b MEXIY KJIaCCaMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumMenn.

KaueCTBEHHOE ONPEACIICHUE COJIEpkKaHUsS KHUCIOpoAa B BO3yXe, IMOIYUYCHHE,
coOupanue, pacro3HaBaHWE W W3YyUYCHHE CBOWCTB KHUCIOpOAa, HabOI0IeHne
B3aMMO/ICHCTBUS BEIIECTB C KMCIOPOJAOM M YCIOBUSI BOSHUKHOBEHUS U MIPEKPAILICHUS
ropenus (moxapa), 03HaKOMJIEHHE ¢ oOpasllaMy OKCHJIOB U OINHMCAHUE UX CBOMCTB,
MoJIy4yeHHue, coOMpaHue, pacrlo3HaBaHUE U HW3YUYECHHE CBOMCTB BoAopoia (rOpeHHe),
B3aumojehcTBue Bojaoposa ¢ okcugoM Meau (IlI) (BO3MOXKHO HCTHOJIB30BaHUE
BHUJICOMATEPHAIIOB), HAOIIOJIeHHe OO0pa3lloB BEHIECTB KOJIMYECTBOM | MOJb,
MCCJIeI0BaHNE OCOOEHHOCTEN PaCTBOPEHMSI BEIIECTB C Pa3IMYHON PaCTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHOWM MAacCOBOM [I0JIEM PAaCTBOPEHHOIO
BEILIECTBA, B3aUMO/JICUCTBUE BOJBI C METANIaMU (HATpUEM U KaJbI[ueM) (BO3MOXKHO
WCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), HCCIENIOBaHWE OOpa3l0oB HEOPTaHMYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHUE W3MEHEHHUS OKpPAacKd WHIUKATOPOB B
pacTBopax KHCIOT W Iesiodei, u3ydeHue B3auMmozeincTus okcumaa meau (1) ¢



pPacTBOPOM CEpPHOM KMCIOTHI, KHUCJIOT C METAUIAMH, DPEaKUMM HEWTpaIu3aluu,
MOJyYEHNE HEPACTBOPUMBIX OCHOBAHHM, BBITECHCHHE OJHOIO METAJIa JAPYTUM U3
pacTBOpa COJIM, PEIICHUE IKCIIEPUMEHTAIBHBIX 3aJa4 110 TeMe « BakHenme Kiraccsl
HEOPTraHUYECKUX COEAUHEHUI.

IMepuognueckuid 3akoH u Ilepuoagnuyeckass cucremMa XUMHYECKHX
aaementoB JI. M. MenpaeneeBa. CrpoeHue aroMoB. XHMHYECKAsi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUuu

[lepBble TOMBITKM KJIAcCU(DUKAIMKM XUMUYECKUX dyeMeHToB. [lonsTtHe o
Ipynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MICJIOYHO3EMEIbHBIE METaIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aMPOTEpHBIE OKCUJIBI U
TUJIPOKCHUJIBI.

[Tepunonnueckuit 3akoH. Ilepuonnyeckass cucreMa XMMHUYECKHX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuonasi u aivHHonepuoHas ¢opmsl [lepuoanueckoit
cucreMbl xuMmuueckux dnemeHtoB JI. WM. MenneneeBa. Ileproasl U TpyIIIIbL
DU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYMIIBI JJIEMEHTA.

Crpoenne atomoB. CocraB aTOMHBIX saep. M3oronsl. Onexktponbl. CtpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB  MepBbIX 20  XMUMHUYECKHX  DJIEMEHTOB
ITepuomnueckoinr cucremsl Jl. U. MenneneeBa. XapakTepucTHKa XUMUYECKOIO
3JIEMEHTA T10 ero noyoxeHur B [lepuoandeckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHS paguyca aTOMOB XHUMHUYECKHUX JJEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIaM U MEPUOIaM.

3nauenue Ilepuommueckoro 3akoHa u Ilepuoanmveckoll CUCTEMbI XUMHYECKHUX
AJIEMEHTOB UId pa3BuThs Hayku U npaktuku. . V. MenaeneeB — y4€HbIA U
rpakIaHUH.

Xumudeckass cBsi3b. KoBasieHTHass (MOJsipHAass W HEMOJSpHasi) CBA3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX A1EMEHTOB. IOHHAs CBS3b.

Crenenb okucieHusi. OKUCIUTETbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporeccl
OKHCJICHHS U BOCCTAHOBJICHHS. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenn.

U3ydeHue o0pa3loB BEUIECTB METANIOB M HEMETAJIOB, B3aWMOJEHCTBUE
TUIPOKCUAA IIMHKAa C pPacTBOpAMHU KHUCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3noKeHusl, COSAUHEHHUS).

Mescnpeomemmnuie ceazu

Peannzannss MeXnpeaMETHBIX CBSI3€M NpPU M3YYEHHM XHMHUM B 8 KJjacce
OCYIIECTBIISIETCS Yepe3 UCIIOJIH30BAaHUE KaK OOIUX €CTECTBEHHO--HAYYHBIX TTOHITHH,
TaK W TIOHSATUM, SBIAIONIUXCS CUCTEMHBIMH JUISI OTACIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O [TUKJIA.



OO01Iue ecTecTBeHHO--HAyUHbIE MOHSTHUS: HAy4YHbIM (DakT, TMIIOTE3a, TEOpHUS,
3aKOH, AaHaliM3, CHHTE3, KiIaccuuKamus, TMEePUOJUYHOCTh, HAOIOJCHHE,
AKCIIEPUMEHT, MOJICITUPOBAHNE, U3MEPECHHE, MOJICITb, SIBIICHHE.

®duzuka: Matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIH]I, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, OJJICKTPUUYECKUN 3apsij, BEIECTBO, TeJ0, O0bEM,
arperaTHOE COCTOSTHHE BEIEeCTBa, Ta3, GU3NICCKUE BETUINHBI, SIUHUIIEI U3MEPCHUS,
KOCMOC, TUTaHETHI, 3BE371b1, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE MOPOIbI, MOJIE3HbIC
MCKOIIaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeirecTBo u xXuMHUYecKasi peakuus

[lepuonuueckuii 3akoH. [lepuonuueckas cuctemMa XUMHYECKUX 3J€MEHTOB Jl.
. MenpaeneeBa. CTtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYICCKUX DJIEMEHTOB MIEPBBIX TPEX MEPHOJIOB, KIS, KAbIIUI U UX COCTUHECHUN B
COOTBETCTBHUH C TOJIOKEHHUEM 3JIEMEHTOB B [leproamdeckoil CUCTEME U CTPOSCHUEM
UX aTOMOB.

CtpoeHue BelmiecTBa: BHJBI XHMHUYECKOW CBSI3H. THUIBI KPUCTATUIMUYECKHUX
pPEmETOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THMA KPUCTAJUIMUECKOW PEIETKH U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukanyus M HOMEHKIIaTypa HEOPTaHWYECKHUX BEIIECTB. XUMHUYCCKUC
CBOMCTBAa BEIIECTB, OTHOCSIIMXCS K Ppa3IMYHBIM KJaccaM HEOPTaHUYECKHUX
COCIMHEHU, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XumMrudeckux peakiuii mo pa3iInyHbIM Ipu3HaKkaM (TI0 YUCITy U
COCTaBY YYaCTBYIOIIUX B PEAKITUU BEIIECTB, IO TEIIOBOMY A (DEKTY, 110 U3MEHEHHUIO
CTCTICHEH OKHWCJICHUS XUMHUYCCKHUX OJJIEMEHTOB, IO OOpPAaTUMOCTH, IO YYaCTHIO
KaTtaau3aTopa). JK30- U YHJAOTEPMHUYECKUE PEAKITUN, TEPMOXUMUYECKUE YPABHEHUS.

[TonsitTue o ckopocTH XuMHueckou peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XHMHUYECKHX peaknusaxX. [[OHATHE O TOMOTE€HHBIX M TeTepPOTeHHBIX
peakuusax. Ilonstne o karamuse. [loHsTHE O XMMHMYECKOM paBHOBECHHU. DAKTOPBHI,
BIIUSIONINE HA CKOPOCTh XHWMHUYCCKOW PpEaKIUH U TOJOKEHWE XHMHYECKOTO
paBHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE  PEaKIINH, AIIEKTPOHHBIN Oananc
OKHCJTUTEIIBHO-BOCCTAHOBUTEIHLHOM peaKIum. CocraBieHue ypaBHEHUH
OKHUCJIUTENIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKIUMH €  HCIOJIb30BAaHHEM  METOJIa
AIIEKTPOHHOTO OanaHca.

Teopus >MEKTPONUTUYECKONW MUCCOIUANANA. DIEKTPOIUTHI M HEAICKTPOIUTHIL.
Kartnonbl, aHnoHbl. MexaHW3M AHCCONMAIIMMA BEUIECTB C Pa3IMYHBIMH BHJIAMU
XUMHU4eckoil csizu. CteneHs auccounanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.



Peakuu moHHOro oOMeHa. YCJIOBHS MPOTEKAHHS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpPAILEHHBIE HWOHHBIE YypaBHEHHMs peakuuil. CBOWCTBa KHCIIOT,
OCHOBAaHMI M COJIEH B CBETE MPEACTABICHUA 00 AIEKTPOIUTUUECKON AHCCOLUUALINU.
KauecTBeHHbIe peakiiuu Ha HOHBI. [IoHATHE O THIpONIH3E CONEN.

Xumuueckuii IKCnepumMennt.

O3HAKOMJIEHUE C MOJACISAIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX
BEIIECTB — METAUIOB W HEMeTauioB (rpadura u anmasa), CIOKHBIX BEIIECTB
(xJopuga HaTpHsi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOW PEaKIMH OT
BO3JICHCTBUSI Pa3TUYHBIX (PAKTOPOB, UCCIIEIOBAHUE IIEKTPOIMPOBOJHOCTH PACTBOPOB
BEILIECTB, IIpollecca AUCCOLMALMM KHCIOT, IIEJIoYed U cojedl  (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJIEO MAaTEpUATOB), MPOBEICHUE OIBITOB, HIUIFOCTPUPYIOLINX
MPU3HAKU MPOTEKAaHUs PEaKLUUii HOHHOrO oOMeHa (00pa3oBaHUE OCaJKa, BbIACIICHUE
rasza, oOpa3oBaHME BOJbI), OMNbBITOB, WLIIOCTPUPYIOIIUX MHPUMEPHl OKHCIUTEIIBHO-
BOCCTAHOBUTEJbHBIX peakUui (ropeHue, peakuuud pas3jioKEeHUs, COCIUHEHUS),
pacno3HaBaHWE HEOPraHWYECKHX BELIECTB C MOMOUIBI0 KAaY€CTBEHHBIX PEaKIUil Ha
MOHBI, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranbl U MX coeiMHEeHUA

OOmass xapaktepucTuka rajoreHoB. (OCOOEHHOCTHM CTPOEHHSI AaTOMOB,
XapakTepHble cTereHu okuciaeHus. CTtpoeHne u (U3NYECKHue CBOMCTBA IMPOCTHIX
BEILECTB — TAJIOT€HOB. XMMHUYECKUE CBOMCTBA HA TPUMEPE XJIopa (B3aUMOJIEHCTBHE C
METaJulaMH, HeMeTajUlaMH, Iuenodyamu). XjopoBoaopold. ConsiHas KHCIIOTAa,
XAMUYECKUE CBOMCTBA, OJYYEHHUE, MPUMEHEHHE. [[eCTBHE XJIOpa U XJIOPOBOIOPOA
Ha OpraHu3M 4esoBeKa. BaykHelume XJIOpHIbl U UX HaXO0XKICHUE B IPUPOJIE.

O6mras xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTerneHu OkKucieHus. CTpoeHue W (PU3HYECKHe CBOMCTBA
MPOCTHIX BEILECTB — KUCIOPOJa U Cepbl. AJUIOTPONHbIE MOAU(PUKAIMK KUCIOpOAa U
ceppl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOpOMa, CTpoeHue, (GU3NUECKHEe U
XUMHUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MNPEICTABUTENN KHUCJIOTHBIX OKCHIOB.
CepHas kuciora, GpU3HMUecKue U XMMHUYECKUE CBOMCTBA (00IIME KaK MPeaCTaBUTEIS
KJlacca KHUCIOT M crnenuduyeckue). XMMUYECKHE pEaKIMH, JeKallhie B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOJy4YeHUs CepHOM KHCIOThl. IlpuMeHeHune cepHOU
kucnotbl. ConM CepHOM KHUCIOTHI, KaueCTBEHHAsh peaklus Ha Cyab(aT-HoH.
Haxoxnenune ceppl M €€ COCOUHEHUM B MNpUPOAEC. XHUMHYECKOE 3arpsi3HCHUE
OKpY>Kalolllel Cpe/ibl COeIMHEHUSIMU CEPbI (KUCIOTHBIE A0XKIH, 3arpsA3HEHUE BO3yXa
1 BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPALICHUS.

OO6mass xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHCIECHHs. A30T, pacnpoCTpaHEHUE B MIPHPOJE,
busznueckrue u xuMuueckue cporictsa. KpyroBopot azora B mpupoae. AMMHAaK, €ro
du3nUecKkue U XMMUYECKHUE CBOICTBA, MojdyuyeHue U npuMeHnenue. Conu aMMOHUS,



ux (pusnyeckue M XMMHUYECKHE CBOWCTBA, MpuMeHeHHE. KadecTBeHHas peakmus Ha
WOHBI aMMOHHUS. AB3OTHas KHCJIOTa, €€ TOoJIydeHHe, (PU3NYECKHe W XUMUYECKUC
cBoiicTBa (OOmMEe Kak TMPEACTABUTENS Kjacca KUCIOT U crenuduaeckue).
Hcnonb3oBaHrne HUTPATOB U COJIEH aMMOHHUS B Ka4eCTBE MUHEPAJbHBIX YAOOPEHUIA.
XHUMHUUYECKOE 3arps3HEHUE OKpPYXKarolled cpeibl COSAMHEHUSMH a30Ta (KUCIOTHBIC
JIOKIM, 3arpsi3HCHHWE BO3MyXa, IMOYBBI M BOAoEMOB). Docdop, amIoTpomHbIC
moaudukarmm dochopa, usndeckue u xumudeckue cBorctBa. Oxeup dpocdopa (V)
u ¢dochopHas kuciora, (U3MUYECKUE U XUMUYECKHE CBOMCTBA, IOJyUYCHHE.
Ucnonb3oBanue hocharoB B KauecTBE MUHEPATIBHBIX YI00OPEHUH.

O6mrass xapakrepuctuka 3yeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEePHBIC CTETICHU OKHUCJICHHS. YTJIEPOl, aUIOTPOITHbIE MOAU(PUKAIINH,
pactpocTpaHeHuEe B MPHUPOJE, (PU3NUSCKHE W XUMHUYECKHE CBOMCTBA. AACOpOIHS.
KpyroBopor yriepona B npupojie. OKCuabl yriaepoaa, ux GU3ndeckue u XuMUYeCKue
CBOMCTBa, JEHCTBUE HA JKUBBIE OPraHU3MBbl, TOJy4YeHHE U TNPUMECHEHHE.
DKoyiornyeckue mpoOJieMbl, CBsI3aHHBIE € okcuaoMm yriepoaa (l1V), rumoresa
100aJbHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIA 3(Q(deKT. YroiapHas KUCIOTa U e
com, WX (U3MYECKHEe W XWMHUYECKHE CBOWCTBA, IOTYyYEeHHE M TNPUMCHCHHE.
KauectBennas peakuusi Ha kapOoHaT-uoHbl. VMcmonb3oBaHue KapOOHATOB B OBITY,
MEUITMHE, TPOMBIIIIEHHOCTH B CEIbCKOM XO035HCTBE.

[TepBoHavabHBIE TIOHATHS 00 OPTaHUYECKUX BEIICCTBAX KaK O COCIWHCHHUSX
yriepona (METaH, 3TaH, THJICH, alleTHJICH, dTaHOJ, TJIUIEPUH, YKCyCHasT KUCJIOTA).
[IpupoaHbIe CTOYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, He(PTh), MPOTYKTHI
ux mnepepaboTku (OE€H3WH), UX POJb B OBITY W TpOMbIIUICHHOCTH. [loHsTHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: )KUPaAX, O€NKaxX, yrieBoJax — U UX POJIH B KU3HU
YeloBeKa. MarepruaabHOE €IMHCTBO OPTaHUYECKUX M HEOPTAHUYECKUX COSTUHEHUH.

Kpemuwmii, ero ¢u3myeckue W XUMHUYECKHE CBOWCTBA, TIOJYYCHHE U
npumeHenue. CoequHeHus: kKpeMHausi B mipupoze. Oomue npeacTaBiaeHus: 00 OKcHie
kpemuust (IV) m kpemuHueBoit kucimore. CUIUKATHI, WX HUCIIOJB30BAaHWE B OBITY, B
MIPOMBINIUICHHOCTH. Ba)kKHeWIne CTpPOWTEIbHBIE MaTepuajbl: KEpaMHKa, CTEKIIO,
IIeMEeHT, OeToH, keyie300eToH. IIpobOsiemMbl  G€30MaCHOrO  HMCIOJIb30BAHMS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

XumuuecKkuii IKCnepumMeHm:

M3ydeHue OO0pa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSHON KHCIIOTHI,
MIPOBE/ICHUE KaUYECTBEHHBIX PEAKIINI HA XJIOPU/I-WOHBI M HAOJIFOICHHE TIPU3HAKOB UX
POTEKAHUs, ONBITHI, OTPAKAIOIIKNE (PU3UIECKUE U XUMUYECKUE CBOMCTBA rajJOreHoOB
U UX COSAMHEHUH (BO3MOXHO MCIOJb30BAHUE BUICOMATEPUAIOB), O3HAKOMIICHHUE C
oOpasiiaMu  XJIOpUAOB (TaIOTEHHUIOB), O3HAKOMJICHHE C OOpas3iamMu ceppl U €
COCMMHECHUSIMHU  (BO3MOXHO WCIOJB30BaHUE BHUIEOMATEPUATIOB), HAOIIOICHNE
npolecca OOyriauBaHUsS caxapa IMoJ JACHCTBUEM KOHIICHTPUPOBAHHOW CEpHOMU



KHUCIIOTBI, HW3Y4YCHHE XHMHYECKUX CBOMCTB pa30aBICHHOW CEpHOM KHCIOTHI,
MIPOBE/ICHUE KAYECTBEHHOW peaKIMu Ha CyiIbh(haT-uoH M HAOJIIO/ICHWE MPHU3HAKa €&
MpOTEKaHusl, O3HAKOMJICHHE C (PU3MUYECKMMHU CBOWCTBaMHU a30Ta, (ochopa U ux
COEIMHEHUI (BO3MOKHO MCIOJIb30BaHUE BUICOMATEpUAIOB), 00pa3llaMu a30THBIX U
dbochopHbIX yAOOpEeHMH, MONIydYeHUe, COOMpaHUe, pACIO3HABAHUE U H3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KAaUeCTBCHHBIX PEaKIMi HAa NOH aMMOHUS U (ocdart-
VWOH U W3y4YCHUE NMPU3HAKOB UX MPOTEKAHUS, B3AMMOJCKUCTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHCIOTBI C MeEAbl0 (BO3MOXKHO HCHOJB30BAHHE BUICOMATEPUAIIOB),
U3y4eHUE MOJeIe KpUCTAUIMUECKUX pemEToKk anmasza, rpadura, QyJiepeHa,
O3HAKOMJICHUE C TIPOIIECCOM aJCOpOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIJIEM W YCTPOMCTBOM MPOTHMBOrasza, MOJIydeHUEe, coOupaHue, paclo3HaBaHUE U
W3y4YEHUE CBOMCTB YTJIEKHCIIONO Ta3a, MPOBEACHHUE KAYECTBCHHBIX PEAKIMN Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yYEHHE MPU3HAKOB UX MPOTEKAHMS, O3HAKOMIICHHUE C
MPOAYKIMUEN CUWIMKATHON IPOMBILUIEHHOCTH, PEIICHUE JKCIIEPUMEHTAIBHBIX 3a/1a4
1o Teme «BakHenIne HEMETauIbl U UX COCTUHEHHUS.

MeTajuibl 4 UX COCAMHEHMS

OO0m1as xapakTepUCTUKA XMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUU HUX
nonoxxeHus B [lepuonnueckoit cucreme xumnueckux siemeHToB /. M. Menneneesa
U cTpoeHust aToMoB. CTpoeHUE METaJUIOB. MeTainueckas CBA3b U METaIIMYECKast
KPUCTAJUIMYECKAsd PEETKA. ODJEKTPOXUMHUUYECKUN PAX HANPSHKEHUHM METAJIOB.
dusznyeckue U XUMHUYECKUE CBOMCTBa MeTauioB. OOmue CrocoObl MOTYyUYEHUs
MeTtasuioB. [loHsTHE O KOpPpO3UM METAIOB, OCHOBHBIE CHOCOOBI 3aIUTHI UX OT
koppo3un. CruiaBbl (CTallb, YyT'yH, AIOPATIOMUHUN, OpOH3a) MU WX MPUMEHEHUE B
OBITY ¥ IPOMBIIIIJIEHHOCTH.

[[lenounsie MeTabl: MOJIOKEHUE B Ileproanyeckoil CUCTEME XHMHUYECKUX
anemeHToB JI. M. MenneneeBa, CTpoeHHME UX aTOMOB, HAXOXJIECHUE B IPUPOLE.
du3nyeckue U XMMHYECKHUE CBOMCTBA (Ha mpumepe Hatpus U Kamus). OKCHabl U
TUIPOKCUABI HATPUSA U Kanus. [[puMeHeHne MEeI0YHbIX METAIIJIIOB U KX COCITMHEHUN.

IllenouyHO3eMeNIbHBIE  METaAJAbl MAarHMM W KaJdblMH: MOJOXXCHHUE B
[Tepuonnueckon cucreme xumuueckux sneMeHToB . 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxoXXJeHue B mpupoae. OPU3MyYecKue U XUMUYECKHE CBOMCTBA MArHusl U
Kanpliusa. Baxuenmme coenuHeHUs Kaiablius (OKCUA, TUAPOKCU, COJIN). JKECTKOCTD
BOJIbI U CITOCOOBI €€ yCTpaHCHHUSI.

AJIIOMUHUI: TI0JI0)KeHUE B llepnoanueckol cUCTEME XMUMHUYECKHUX 3JIEMEHTOB
J. 1. MeHnneneeBa, CTpoeHME aTOMa, HaxoXJeHUE B Tmpupone. Duszndeckue u
XUMUYECKHUE CBOMCTBA amtoMHUHHS. AM(OTEpHBIE CBONWCTBA OKCHAA W THUIPOKCHIA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XuMH4eCKux 3yemenToB [1. U.
MeHneneeBa, CTpOEHUE aTOMa, HaX0XkKAeHUE B npupoae. Prusndyeckne u XUMUYECKHUE



cBoicTBa xene3a. Okcuawl, rugpokcuabl U conu keneza (Il1) m xenesza (), ux
COCTaB, CBOVCTBA U ITOJIyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O0Opa3llaMu METAIOB M CIUIaBOB, HX (U3HUUYECKUMU
CBOMCTBaMHU, U3yUYEHHUE PE3YJIHTATOB KOPPO3UU METAIIOB (BO3MOKHO UCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJEWUCTBUA OKCHAA KaJblUs U HATPHUS C
BOJOW (BO3MOYKHO HCIOJIb30BAaHUE BHUJICOMATEPUATIOB), MCCIIEJOBAHUE CBOMCTB
KECTKOM BOJIBI, MpoOIecca TOPEHUs JKeJle3a B KUCI0poe (BO3MOXKHO MCIOIb30BAHKE
BUJICOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEAKIMl Ha WOHBIL:
MarHus, KajablMs, amoMuHus, uHKa, skenesa () w xemesa (I), memu (1),
HaOJII0ICHUE U ONMCAHUE MPOLIECCOB OKPAIIMBAHMS TUIAMEHN MOHAMU HATpPHs, Kalus
M KanblUs (BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPHANIOB), HCCJIEIOBAHHE
aM(OTEpHBIX CBOWMCTB THAPOKCHUJIA ATIOMUHUSA M TUAPOKCHAA IMHKA, PEIICHHE
AKCIEPUMEHTAIIbHBIX 3aJ1a4 10 TeMe «BajkHeme MeTaulbl U UX COEAUHEHUSD.

XHMMHUA ¥ OKpPY:KaLIas cpeaa

BemecTtBa um Marepuanbl B ITOBCEIHEBHOM JKM3HM 4YeloOBeKa. be3omacHoe
MCIIOJIb30BAaHUE BELIECTB M XUMHUYECKMX peakiuil B ObITy. [lepBas momomis npu
XUMHYECKUX 0KOrax M OTPABIICHUSIX.

XVAMHUYECKOE 3arpsA3HEHUE OKpPYJKaloIlled cpelapl (mpenenbHas JOoIyCcTUMast
KOHIleHTpalus BemiecTs, nanee — [IJIK). Pons XuMuu B peIIeHUH SKOJOTHYECKUX
npoO0sem.

Xumuueckuit IKCnepumenm:

U3ydyeHrne oOpa3loB MaTepuanoB (CTEKJIO, CIJIaBbl METaIOB, MOJIMMEpHBIC
MaTepuabl).

Mesxcnpeomemmnuwie ceasu

Peanuzanuss MeXnpeIMETHBIX CBSI3€M MNpU M3yYeHMH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSITHM,
TaK W TIOHSATUM, SBIAIOIIUXCS CUCTEMHBIMH JUISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT0 IUKJIA.

OOmre ecTeCTBEHHO-HAy4YHble MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KIacCUPUKaLMs, MNEPUOAUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJICTUPOBAaHUE, U3MEPEHHE, MOJICIIb, SBJIEHUE, TAPHUKOBBIN 3 (DEKT,
TEXHOJIOT U, MaTEPHAIIbI.

®duzuka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaauOaKTUBHOCTb, MOJIEKYJIA, ANEKTPUYECKUI 3apsn, IIPOBOJIHHKHU,
MOJIyPOBOIHUKHU, TUAJNEKTPUKH, (POTORIEMEHT, BELUIECTBO, TE€JO0, 00BbEM, arperaTHoe
COCTOSIHHE BELIECTBA, a3, pacTBOP, PaCTBOPUMOCTb, KPUCTAIMYECKAs PEIIETKA,
CIUIaBbl, (PU3UUECKUE BEIMYUHBI, EAMHHUIIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO,
IJ1aHeThl, 3BE€3/b1, CONHIIE.



buonorus: ¢orocunres, apixanue, Ouochepa, SKOCHCTEMA, MHUHEPAIBHBIC
yIOOpEHHS, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEPAIbI, TOPHBIC MOPOBI, TTOJIC3HBIC
MCKOTIaeMBbIE, TOTUIUBO, BOJHBIC PECYPCHI.



IHJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yNbTaTbl OCBOEHUS MPOrpaMMbl  OCHOBHOIO  OOIIETO
o0pa3oBaHMsI JIOCTUTAIOTCS B XoJie OOy4YeHHs] XMMHHM B €IMHCTBE Y4YeOHOU U
BOCITUTATEILHOW JCATEIHPHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHUHCKUMH
COIMOKYJBTYPHBIMA M JTyXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH, TPUHSATHIMH B
oOlecTBe TMpaBWUIaMd M HOpPMaMd TOBEJACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTO3HAHUS, CAMOPA3BUTHUS U COLIMATIU3AIIMHN 00yYarOIIUXCS.

JInaHOCTHBIE pe3yiabTaThl OTpaXKaroT TOTOBHOCTH oOy4Jaronmxcs
PYKOBOJICTBOBATbCS ~ CHCTEMOM  TIOBUTHUBHBIX  IICHHOCTHBIX  OPHCHTAIMM |
pacIIMpEeHNE OTBITA JISATSILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIICHMSI K OT€UECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY U
HAyYHOMY HACJICJWIO, TIOHMMAaHWS 3HAYCHHS XUMHUYECKOW HAYKH B IKU3HH
COBPEMEHHOT0 OO0IIeCTBa, CIIOCOOHOCTH BIAAETh IOCTOBEPHOW HHpOpMammenr o
MEePEAOBBIX JOCTIKEHUSAX W OTKPBITUAX MHPOBOM W OTCUYCCTBEHHOW XHWMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

MPEACTABIICHUSI O CONMAIBHBIX HOPMax H TMPaBWIIAX MEXITMIHOCTHBIX
OTHOIIECHUN B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIICTCHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, YU4eOHO-UCCIIE0BATEIbCKOM, TBOPUECKON U IPYTUX BUJIAX JNEATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESITEIBHOCTH TIPU  BBITIOJHEHUU
y4eOHBbIX, TMO3HABAaTEIbHBIX 3a/a4, BBITOJIHCHUH XHUMHUYECKUX DJKCIEPUMEHTOB,
CO37aHUH YUEOHBIX TPOEKTOB, CTPEMJICHHSI K B3aMMOTIOHUMAHHUIO ¥ B3aWMOITOMOIIIN
B TIpOIIecce ITON YUeOHOU ACATEIBPHOCTH, TOTOBHOCTH OIICHHBATh CBOE TTOBEACHUE U
MOCTYTIKH CBOUX TOBAPHIIEH C TIO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM
OCO3HaHMS TIOCIIEJICTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHUYCCKHE TPEJCTABICHUS O BEIICCTBE M XUMHYECKON pEaKInH,
COOTBETCTBYIOIIMNE COBPEMCHHOMY YPOBHIO pa3BUTHS HAYKHM W COCTaBIISIOIINC
OCHOBY I TIOHMMAaHHUSl CYIIHOCTH HAay4YHOW KapTHHBI MHpPA, MPEICTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUSI TPHUPOJIbI, B3aUMOCBS3SX YEJIOBEKA C
OPUPOAHON CPEAOM, O POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO03HABATENIbHBIE MOTHBBI, HANpaBJIECHHbIE Ha TOJYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAUMBIE UIsi OOBSICHEHHS HAOTIOaeMbIX MPOIIECCOB U SIBICHHUIA,
MO3HABATENbHON, MH()OPMALIMOHHOM W YHMTATEIbCKOM KYJIBTYpPhl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHONW paboThl C y4YeOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPaTypoOl, MTOCTYHNHBIMH TEXHHUYECKUMHU CPEICTBaMU  WH(OPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYyYEeHHI0O M TO3HAHHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTB K CaM000pa30BaHUIO, IPOEKTHOM U UCCIIEI0BATEIbCKON IEATENbHOCTH,
K OCO3HAaHHOMY BBIOOPY HamlpaBJIE€HHOCTH U YPOBHS 00y4€HUs B JaJIbHEHIIEM;

4) popMupoBaHUSI KYJIbTYPHI 310POBbSI:

OCO3HaHUE EHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0pOBBbIM 00pa3 >KU3HH, OCO3HAHWE IOCIEICTBUA U HEIpPUSITHE
BpPEIHBIX  MpHUBBIYEK  (YNOTpeONEHUS  AJKOTOJis, HApPKOTHKOB,  KYpPEHHS),
HEOOXOJUMOCTH  COOJIIOJIEHUs] MpaBWil  O€30IacHOCTH MpU  OOpalleHuu ¢
XUMUYECKMMHU BEIIECTBAMHU B OBITY U PEANIbHOW KU3HH;

5) Tpy10BOr0 BOCHIMTAHUS:

UHTEpPEC K MPAKTUYECKOMY HM3y4YeHUIO Mpodeccuil U TpyAa pasiIuyHOro poja,
YBaXEHHUE K TPYAY U pe3yibTaTam TPYIOBOH JEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHUS PEIMETHBIX 3HAHUI 110 XUMHUHU, OCO3HAHHBIA BBIOOP MHIUBUYAIbHON
TPAEKTOPUHM TPOJOJDKEHUS O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHEIIHOW
npo(hecCHOHANBHON AESITENbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUH, FOTOBHOCTb
a/IalTUPOBATHCA B MPO(ECCUOHATIBHOM cpenie;

6) IKOJIOrHY€CKOTr0 BOCIIUTAHMS

AKOJIOTMYECKHU LIENIeCO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyYIIECTBOBAHMS, ITOHUMAHUE LIEHHOCTU 3I0pOBOrO U
O0e3zomacHOoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nyeckoMy M TICHUXHMYECKOMY 3[0POBBIO, OCO3HAHHME LIEHHOCTH COOJIIOJICHUS
npaBuil 0€30MacHOrO MOBEIECHUS MpPU padboTe ¢ BEIIECTBAMU, a TAKXKE B CUTyalUsX,
YIPOXKAOUIUX 310POBBIO U KU3HU JHOJEH;

CIIOCOOHOCTH TPHUMEHSATHh 3HAHUS, IOJIy4aeMble MPH U3YYCHUU XUMHUH, I
pelIeHusl 3a7a4, CBS3aHHBIX C OKPYKAIOLIEW NPUPOAHOM CPENOH, ISl MOBBIIICHUS
YPOBHSL  DKOJIOTMUECKOM  KYyJIbTYpbl, OCO3HaHMS  TJIOOQJIBHOIO  Xapakrepa
HKOJOTUYECKUX NpOoOJeM M MyTed HX pEeLIEeHUs MOCPEICTBOM METOAOB XHUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS MM B IMO3HABATEILHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMETHBIX PE3ydbTaTOB BBIJIEISAIOT 3HAUYUMbIEC IS
(opMHpPOBaHUS MUPOBO33PEHUS OOIIEHAYYHbIE NOHATUS (3aKOH, TEOpUSs, MPUHLIMII,
runore3a, (akT, cucTeMa, MpoLecC, OHKCIEPUMEHT U JPYyroe.), KOTOpbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEAMETax W IMO3BOJSIIOT Ha
OCHOBE 3HAHMU M3 ATHX MPEAMETOB (HOPMHPOBATH MPECTABICHHUE O LEIOCTHOU
HayYyHOW KapTHHE MHpa, U YHHUBEpCAJIbHbIE yueOHbIE NEHCTBUS (IIO3HABAaTEJbHBIE,



KOMMYHUKAaTUBHBIE, PETYJSTHBHBIE), KOTOpbIE OOecrneyuBaroT (HOPMHUPOBAHUE
TOTOBHOCTM K CaMOCTOSITEJIBHOMY IUIAHHUPOBAaHUIO M OCYIIECTBICHUIO YYEOHOM
NEeSATENBHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eifiCTBUSA

Ba3oBble Jiornyeckue aAeiicTBHA:

YMEHUS HCMOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHHS TP OCBOECHUHU
3HAHWI: pPaCKpbIBATh CMBICI XMMHUYECKHX MOHSATHUH (BBIIEIATh UX XapaKTEpHbIC
NPU3HAKKM, YCTAHABJIMBATh B3aMMOCBA3b C JAPYIMMH MOHSTUSMHU), HCIOIb30BATh
NOHATHUS 1J11 OOBACHEHUS OTACNbHBIX (PAKTOB U SIBJICHUM, BHIOMpATh OCHOBAHUS U
KpUTEPUHU JUIsl KIacCU(UKAIIMM XUMHUYECKUX BEHIECTB U XUMUYECKHUX PEaKIIH,
YCTaHABIMBATh IPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY OOBEKTaMHU W3YyUECHMUS,
CTPOUThH JIOTUYECKHE PACCYXACHHS (MHAYKTHBHBIC, NEAYKTUBHBIE, N0 AHAJIOIHH),
JieNaTh BBIBOJIbI M 3aKJIFOYEHUS;

YMEHHE TMPUMEHATh B TPOLECCE TIO3HAHUSA MOHATUS (IIPEIMETHBIE U
METaIpeAMETHBIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJIEIHU, MCIOJIb3YyEMbIE B XHMHH,
peoOpa30oBbIBATh IIUPOKO MPUMEHSEMbIE B XMMHUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HAaK (CUMBOJ DJJIEMEHTa), XuMuueckas GQopmyna U ypaBHEHHE
XUMUYECKON peaklud — TP PEIIeHUd Y4eOHO-TIO3HABATENbHBIX 3a/lad, ¢ Y4ETOM
ATUX MOJEIBHBIX MPEICTABICHUIN BBIABISTE M XapPAKTEPU30BaTh CYILECTBEHHBIE
MPU3HAKK M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIHil,
BBUSIBJIATH  OOIIME  3aKOHOMEPHOCTH,  NPUYUHHO-CJIEICTBEHHBbIE  CBA3U WU
MIPOTUBOPEYHS B U3yUaeMbIX MIPOLIECCAX U SIBIICHUSIX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHUE HCIIOJIb30BaTh IIOCTABJIEHHBIE BOIPOCHI B KadyeCTBE HHCTPYMEHTA
MO3HAHHU, a TAK)KE€ B KAUECTBE OCHOBBI JJI1 (POPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

npuoOpeTeHue OmbiTa M0 I[UIAHUPOBAHWIO, OpPraHM3allMM U IPOBEICHUIO
YUYEHUYECKUX OKCIEpPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOJIOM Ipolecca,
CaMOCTOSTENIbHO TPOTHO3UPOBATh €ro pe3yJibrar, (popmylMpoBaTh 0000UIEHUS U
BBIBOZIbI IO pe3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUYET O
MpoJIeJIaHHOM padore.

Pabora ¢ undopmanueii:

yMEHUE BBIOMpPATh, aHATU3UPOBATH W HWHTEPIPETUPOBATH HWH(MOpPMAIUIO
pPa3IMYHBIX BUAOB M (OPM MpEACTaBICHUS, MOJIYYaEMYI M3 Pa3HbIX MCTOYHHUKOB
(Hay4YHO-TIOMYJISIpHAS JIUTEpATypa XUMUUYECKOTO COJIEP KaHUsI, CIPaBOYHBIE MTOCOOUS,
pecypcebl UHTEepHETA), KpUTUUECKH OLEHUWBATH NPOTUBOPEUYHMBYIO U HEJIOCTOBEPHYIO
uH(pOpPMaIIHIO;

yMEHHE MNPUMEHATh pa3jnyHble METOAbl M 3alpochl MpH MOHUCKE U 0TOOpe
uH(bOpMAIIMM W COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOAMMBIX JUISl BBIMOJHEHUS



y4eOHBIX U MO3HABATEJBHBIX 3a7a4 OMNPENIENEHHOr0 TUIA, MPUOOPETEHUE OMbITA B
0o0JlaCTH  WCTONB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpPOM aKTMBHOTO HCIOJb30BaHUS PA3TUYHBIX MOUMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTHUMANbHYIO (DopMy mpeacTaBieHus MHpoOpMauu u
WUIFOCTPUPOBATh pEIIaeMble 3aJayd  HECIIOXKHBIMU CXEMaMH, JuarpaMMaMH,
apyrumu GopMaMu rpaduKi U UX KOMOUHAIMSIMU;

yMEHHE UCMOJb30BaTh W  AaHANU3UpPOBaTh B  IMpolecce ydeOHOM U
UCCJIEIOBATENLCKON JIEATETbHOCTH MHGOPMAIIMI0 O BIUSHUU TMPOMBIIIICHHOCTH,
CEJILCKOr0 X035MCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAOIIEH TPUPOTHON CPELBI.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHbIE y4eOHbIe JeHCTBUS:

YMEHHUS 3aJ1aBaTh BONPOCHI (B X0Jie auajora u (WiM) IUCKYCCUU) IO CYIIECTBY
oOcyknaeMoii  TeMmbl, (OpPMYJIHpPOBaTH CBOM  MPEHJIONKEHUS]  OTHOCUTEIHHO
BBITIOJTHEHUS PEJITIOKEHHOM 3a/1a4u;

YMEHUSI  TPEICTABISATh  MOJYYEHHBIE  pe3yJIbTaThl  IO3HABATEIbHOMU
NEATEIbHOCTU B YCTHBIX M MUCHhMEHHBIX TEKCTAX; JAENaTh MPE3EHTALUIO PE3yJIbTaTOB
BBITIOJTHEHUSI XMMHYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa, Ja0OPATOPHOI
pabOThI MO UCCIEAOBAHUIO CBOMCTB BELIECTB, yU€OHOTO IIPOEKTA);

yMEHUSI y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MM03HABATEJIbHON U HMCCIIEIOBATENBCKON JEATEIBHOCTH MPH PEIICHUH BO3HUKAOIINX
npobjieM Ha OCHOBE Yyd4éTa OOIIMX HWHTEPECOB M COTJACOBAHUS  TO3MIIUI
(oOcyxneHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPJUHAIIUS COBMECTHBIX
JICUCTBUMN, OMpeelIeHNe KPUTEPUEB MO OIEHKE KAayeCTBA BBITIOJHEHHON padOThI U
TpyTue).

PeryisiTuBHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA:

YMEHUE CAMOCTOSITENBHO OMNPEAENITh UEeNH ACSITENbHOCTH, IJIAHUPOBATh,
OCYILIECTBIIATh, KOHTPOJUPOBATH U TPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Hambosee 3(HPEeKTUBHBIE CIIOCOOBI pelieHUs YUEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSTEIbHO COCTAaBJISATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIM  QJITOPUTM JEUCTBUM NPU BBIIIOJHEHUM 33aJaHUU C  YYETOM
MOJYUYEHHs] HOBBIX 3HAHMM 00 HM3y4aeMbIX OOBEKTaxX — BEIIECTBAX M PEaKIUsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHON 1€, YMEHHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MIpe1jiaraeMble B YCIIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMEeTHBIX PE3yJbTATOB IO OCBOCHHUIO  00S3aTEIBHOIO
COJICp)KaHMs, YCTAHOBJIEHHOTO JaHHOM (denepanbHON pabodelt MporpamMmoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYalONIMMUCS HAY4YHBIC 3HAHWS, YMEHUS W CIOCOOBI
JENCTBUH, crieruUIecKue s MPeAMETHOM 001acTi « XUMUS», BUIBI IEATETLHOCTH
M0 TIOJyYCHHWIO HOBOTO 3HAHMS, €ro WHTEPHpPETalHH, MPeoOpa3oBaHUI0 U
IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIMSIX.



K koniy oOyuenus B 8 kiiacce npeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBIC OCHOBHBIX XHMHYECKMX TMOHSITUN: aToM, MOJIEKYJa,
XUMHAYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJI0XKHOE BEIIECTBO, CMECh
(oHOpOAHAsT M HEOJHOPOJHAs), BAJIGHTHOCTh, OTHOCHUTENIbHAsI aTOMHas U
MOJIEKYJIIpHAsi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi J0Jisl XUMHUYECKOr0 3JIEMEHTa B COCJIUHEHHUH, MOJIAPHBIA 00BEM,
OKCHJI, KHUCJOTa, OCHOBAHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTDh, CTEIICHb
OKHUCJICHUS, XMUMHUYECKas peaklus, KiacCu(UKaUs peakluil: peaxkiuu
COCIMHEHMUSI, PEAKIIMK PA3JIOKEHUS, PEaKIIMN 3aMEIICHUs, peakIuu oOMeHa,
9K30- U HHIAOTEPMHUYECKHE pPEaKIuu, TEIIoBOM 3(hQeKT peakiuu, sapo
aToMma, JJIEKTPOHHBIM CJOM aToma, aTOMHas OpOuTadb, paauyc arToma,
XUMHYECKasi CBS3b, MOJSPHAS WM HEMNOJSPHAs KOBAJEHTHAs CBS3b, MOHHAS
CBsI3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBas J10JIs1 BEIIeCTBA (MPOIICHTHAs
KOHLIEHTpalus) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHATHM W
MIPUMEHSTh ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUI;

e HCIMOJb30BaTh XUMUYECKYIO CUMBOJIMKY JUISI COCTaBlIeHUs (POPMYI BEIIEeCTB
Y YPAaBHEHUN XUMUYECKUX PEAKLUN;

e OMNpENENATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIUHECHUSX,
CTETEeHb OKUCJICHUS 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, TPUHAJIC)KHOCTh
BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEIUWHEHUU 10 GdopMmyiaMm, BUT
XUMUYECKON CBA3U  (KOBaJieHTHasT W HWOHHAs) B HEOPTraHUYECKUX
COEIMHEHUSAX;

e packpbiBaThb cMmbici [lepuomnueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX D3JIEMEHTOB OT HX TMojoxkeHus B llepuogmyeckoil cucreme,
3aKOHOB COXpPAaHEHUS MacChl BEILIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO--
MOJICKYJISIPHOTO YUEHHUSI, 3aKOHA ABOTapo;

e ONWCHIBATH M XapakTepuzoBaTh TabmuuHyro ¢dopmy Ilepuoanyeckoit
CHUCTEMbl XMMUYECKHUX AJIEMEHTOB: pa3jinyaTh MOHATHUS «TJaBHAs MOJrPYIIa
(A-rpynma)» u «mobounas noarpynna (b-rpynma)», Mameie u Oosbiiue
MEePUOJIbI, COOTHOCUTH OOO3HAUYEHHUsS, KOTOpPhIE HWMEIOTCS B TaOIHUIE
«Ilepuoguueckas cucrema xumuueckux diemeHToB . M. MennpeneeBa» c
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHS ATOMOB XMMHUYECKHX JJIEMEHTOB
(coctaB u 3apsan siapa, oOIIee YUCIIO JIEKTPOHOB M PACHpPEACIICHUE WX TI0
ANIEKTPOHHBIM CJIOSIM);



KJIACCU(PUIIUPOBATh XMMHUYECKUE JIIEMEHTHI, HEOPTaHMYECKHUE BEIIECTBA,
XUMUYECKUE peakuuu (M0 YHCIy M COCTaBy YYaCTBYIOIIMX B pPEAKUUU
BEIIECTB, 110 TETLIOBOMY 3PEKTY);

XapaKTepu30BaTh (OMMCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIAcCOB, MOATBEP)KIasi ONUCAHUE MPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TPOTEKAaHUS XMMHYECKUX IpPEBpalleHUl B
Pa3INYHBIX yCIOBUSIX;

BBIYKCIIATH OTHOCHUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChbl BEILECTB,
MacCOBYIO JIOJIIO XHMHYECKOTO JJIEMEHTa IO (QOopMyJie COEIUHEHUs,
MacCOBYIO JIOJIF0 BEILIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI 0 YPABHEHUIO
XUMHUYECKON pEeaKIUu;

IPUMEHATH OCHOBHBIE ONEPALMH MBICIUTENBHONW JIESITEIBHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, OO00OIIEHUE, CHUCTEMATH3allMIo, KiacCU(pUKAIHIO,
BBISIBICHUE NPUYUHHO--CIEIACTBEHHBIX CBSI3€M — JI1 M3Y4YEHHUS CBOMCTB
BEILIECTB U XUMUYECKUX PEAKIIMI, €CTECTBEHHO-HAyYHbIE METO/Ibl TO3HAHUS
— HaOJ0JeHNe, U3MEpPEHUEe, MOJIECIMPOBAHHUE, SKCIIEPUMEHT (peasibHbId U
MBICJIEHHBIN );

CJIeI0BaTh MpaBUJIaM MOJIb30BaHUS XUMHUUYECKOW MOCYI0M U J1a00paTOPHBIM
o0opyIOBaHMEM, a TakKKe IMpaBuiaM oOOpallleHus C BelleCTBaMU B
COOTBETCTBUM C MHCTPYKIHUSMH TIO  BBIINOJHEHUIO  J1a00paTOPHBIX
XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoa M KHCIOPOJA), IPUTOTOBJIEHHIO PACTBOPOB C OIPEACIEHHON
MAacCOBOM JIOJIE PAcTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IPOBOAUTH
XUMHUYECKUE BKCIEPUMEHTBI IO PpaClO3HABaHUIO PACTBOPOB IIEJIOYEe U
KHUCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMycC, (peHONMPTaNCHH, METHIIOPAHK U

JpyTHE).

K koHiy oOydyeHus B 9 kJjiacce mpeIMETHbIE Pe3yibTaTbl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHU:

PacKphIBaTh CMBICIT OCHOBHBIX XUMHUYECKHUX MOHITHIA: XUMHUYECKHI dJIEMEHT,
aToOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHHUS,
XUMHYECKasl peaKkivs, XUMHUECKast CBS3b, TETUIOBOM 2PPEKT peaKkiuu, MOJb,
MOJISIPHBIN 00BEM, pactBop, AIIEKTPOJIMTHI, HE3JIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs TUCCOLMALIMS, PEAKIIM MOHHOTO OOMeHa, KaTaau3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTUMble M  HEOOpaTUMbBIE  PEaKIuH,
OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKUCIUTEIh, BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTAHOBJICHHE, AJUIOTPONHUSA, aM(OTEPHOCTb, XUMHUECKas



CBsI3b (KOBaJICHTHAsl, MIOHHAsI, METAJUIMYECKasi), KpUCTAIUINYECKasl PEeIIETKa,
KOppO3Usl METaJUIOB, CIUJIABbl, CKOPOCTh XMMHYECKON PEaKIUU, MPEAeIbHO
nonycrumas koHuentpauus [1JIK Bemecrsa;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATUH U
IPUMEHSTH 3TH OHATHUSA IPU ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
HCIIOJIH30BaTh XUMUYECKYI0 CHMBOJIUKY JJISI COCTaBJIeHUs (DOPMYJT BEIIESCTB
Y YPABHEHHUN XUMUAYECKUX PEAKIIHM;

ONPENEIIATh BAJEHTHOCTh U CTENEHb OKHCICHUS XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX  PAa3IMYHOTO COCTaBa, NPUHAJIEKHOCTh BEHIECTB K
onpenenEHHOMY KJaccy COeIMHEHUN 1o ¢hopMyiaM, BUI XUMUYECKOMN CBSI3U
(KoBaJIeHTHasi, MOHHAS, META/NINUECKasi) B HEOPraHUYECKUX COCTUHECHUSX,
3apsii MOHA TI0 XUMUYECKOU (hopMyJie, XapaKTep Cpe/ibl B BOJHBIX PACTBOPaX
HEOPTraHWMYECKUX COEAUHEHUN, TUIl KPUCTATUIMYECKON PEMIETKA KOHKPETHOTO
BEILIECTBA;

packpeiBath cmbica Ilepuonnueckoro 3akona [J[. M. MenaeneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAaHHUE: OINUCHIBATH W  XapaKTEPU30BaTh
Tabnuuynyto ¢opmy Ilepuonnueckoil CUCTEMbl XUMHUYECKHX DSJIEMEHTOB:
pasnuyaTh TOHSATHSA «rJaBHasg moarpymnmna (A-rpymnma)» U «1moOodHas
noarpymnmna (b-rpymma)», Mameie U OOJbIIME TIEPUOJBI, COOTHOCUTH
0003HaYEHUs, KOTOPhIE UMEIOTCSI B MEPUOIUUECKON TabyUIle, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XHMHMUYECKUX DJIEMEHTOB (COCTaB M
3apsan  Amapa, oOIIee YHCIO DJIEKTPOHOB U pacmlpeneieHrue X 10
AJIEKTPOHHBIM CJIOSIM), OOBSICHSATH OOIKME 3aKOHOMEPHOCTH B W3MEHEHUU
CBOWCTB 3JIEMEHTOB M HX COCJAMHEHUW B TpeAenax MallbIX MEepUOIOB H
[JIABHBIX MOJTPYMI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPraHMYECKHE BEILECTRBa,
XUMUYECKUE peakuuu (MO0 4YHMCIYy M COCTaBy YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIIOBOMY 3 (dEKTy, MO HM3MEHEHUIO CTENEHEH OKUCIIEHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIME U cHenupuyecKkrue XUMHUUYECKUe
CBOMCTBA TIPOCTBHIX M CJIOXKHBIX BEIIECTB, IMOJATBEPKIAs OIMCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX U HWOHHBIX YpPaBHEHHM COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIIHIM;

COCTaBJIATh YPABHEHUSI DJICKTPOTUTHUECKON AUCCOIMAIIN KUCIIOT, IEI0UeH
U COJICH, MOJHBIE W COKpPAIIEHHbIE YpaBHEHUS pPEaklUii MOHHOTO OOMEHa,
YpaBHEHUSl pEaKIui, MOATBEPKIAOIINX CYIIECTBOBAHUE T€HETUYECKOU
CBSI3U MEXK]1y BEILIECTBAMHU PA3JIMYHbBIX KJIACCOB;

packpblBaTh  CYIIHOCTh  OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHca 3TUX PEeaKIuid;



MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYECKUX TMPEBpaIlIeHU B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XHMHUYECKOTO »JJIeMEeHTa I0 (opMyse COeIuHEHUs,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI 0 YPABHEHHIO
XUMHUYECKOU pEaKIINu;

coOJiroaTh IpaBujia MOJIb30BaHUS XUMHYECKOW MOCYA0NW W J1abopaTOpHBIM
obopymoBaHuMeM, a TakXe TMpaBuia oOpalieHus ¢ BEIIeCTBaMH B
COOTBETCTBUM C HHCTPYKIHMSAMU TI0  BBIMIOJHEHUIO  JIaOOPATOPHBIX
XUMUYECKUX OIBITOB TI0 MOJYYCHUIO M COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(amMMmaka M yrieKucIiioro rasa);

IIPOBOJIMTH PEAKIIMH, IMOJTBEPKIAIOIINE KaueCTBEHHBI COCTaB Pa3IMYHBIX
BCILIECTB: PACIO3HABaTh ONBITHBIM MYTEM XJOPHA-, OpPOMHUI-, HOIUI-,
kapOoHat-, Qocdar-, cuIMKaT-, CyJab(}ar-, TUAPOKCHI-UOHBI, KATUOHBI
aMMOHHUSI ¥ WOHBl HM3YYCHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJIHBIX
pacTBOpax HEOPTAaHUICCKUX BEIICCTR;

IPUMEHSITh OCHOBHBIC OIEPAIIMM MBICIUTEIBLHON NEITCIHPHOCTH — aHAIU3 U
CHUHTE3, CpaBHCHHE, 0000IICHNE, CUCTEMATH3AINIO, BBISBICHUE MPUYUHHO-
CIICICTBCHHBIX CBSI3€H — JUIsI M3yYCHHUS] CBOWCTB BEIIECTB M XWMHUYECKHUX
peakIuii, ©eCTeCTBCHHO-HAyYHbIE METOJbl TIO3HAHWS — HaOIIOACHHUE,
U3MEpEHUE, MOCITMPOBAHUE, SKCIIEPUMEHT (pEeaIbHBIM M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumMeHoBaHHUe KoandecTBO yacosB
Ne DJIeKTpPOHHbIe (LM (pOBbIe)
pa3ie/ioB H TEM KonTposabHubie IIpakTH4eckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NporpamMmsl padoThI padoThI
Pa3znea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XUMHUA — BaKHas
00J1aCTh €CTECTBO3HAHMS bubmuorexa [JOK
1.1 . 5 0 2
Y MPaKTUYECKOU https://m.edso0.ru/7f41837c
JIeSITEILHOCTH YeI0BeKa
BemectBa 1 xumnueckue bu6nuoreka [IOK
1.2 15 1 0
peakuuu https://m.edso0.ru/7f41837c
Utoro no pazneny 20
Pasnen 2. BaxkHeiine npeacraBuTe/ i HEOPraHMYECKUX BellleCTB
91 Bosayx. Kucnopos. 6 0 0 bubnmnoreka [JOK
' ITonsTHE 00 OKCUIAX https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonstue o 8 0 1 bu6nuorexa [IOK
' KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PacTBopsl. 5 1 1 bu6nuorexa [IOK
' ITousitTe 06 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChI Eubs 110K
HOIHNOTEKA
2.4 HEOPraHUYECKUX 11 1 1
p . https://m.edsoo.ru/7f41837c
COeTUHEHUH
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummnueckux 3jemMeHToB /I. M. MenneneeBa. CTpoenne aToMoB.



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

XumMuuyeckasi cBi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€akKnumn

Ilepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema
3.1 XUMUYECKHUX JIECMEHTOB 7 0
J. . Menaene-ena.
Ctpoenue aToma

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

XUMHYECKasA CBIA3b.

3. OKHUCIUTENbHO- 8 1 bu6mmoreka IIOK
' BOCCTAHOBUTEIbHBIE https://m.edsoo.ru/7f41837c
peaKIuu
bubmuorexa [IOK
u 15
TOTO o pasaeiy https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
P
C3CPBIOC BpeMA 3 0 https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 08 4



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

9 KIIACC

HaumenoBanue KosunyecTBO 4acoB
Ne DJIeKTPOHHbIe (LM (ppOBbIE)
pa3iejioB u TeM KoHnTtpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NporpamMmsl padoThI padoThI
Pa3znea 1. BemecTBo 1 XUuMHUYeCKHe peakuuu
[ToBTOpEHUE N
yrayOseHue 3HaHU bubnmnorexka HOK
11 5 1 0
OCHOBHBIX Pa3JiesioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 0 0 bubmorexa LOK
' p . https://m.edso00.ru/7f41a636
XUMUYECKHUX PEaKIIui
DIIEKTPOTUTHIECKAs
JYCCcoIManusl. bu6anoreka LIOK
13 8 1 1
XUMHUYECKUE PEAKIIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pasnen 2. HemeTa/uibl M HX COeIMHEHUS
OOGm1as xapakTeprucTruKa
P P bu6anoreka LIOK
2.1 XUMHYECKHUX JIEMEHTOB 4 0 1
https://m.edso00.ru/7f41a636
VIIA-rpynnst. 'anorenst
OO61mas xapakTepucTHKa
99 XUMHYECKHUX IJIEMEHTOB 6 0 0 but6mmorexa [IOK
' VIA-rpymmst. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHECHUS
2.3 OO61mas xapakTepucTHKa 7 0 1 bu6muoreka [JOK



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

XHMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/7f41a636
VA-rpynrsl. A30T,
dbocdop 1 uxX CoOeTMHECHUS
OO0m1as XxapakTeprucTruKa
XUMHYECKHUX DIIEMEHTOB BuG 10K
HOIHOTEKA
24 IVA_Fp}:HHH' Yraepon u 8 https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COEIUHEHUS
Utoro no pazneny 25
Pazgen 3. MeTa/uIbI M HX COeTUHEHU S
OO0mue cBoiicTBa bubmnoreka IIOK
3.1 4
METAaJIJIOB https://m.edsoo.ru/7f41a636
3.9 Baxneiimme MmeTamisl 1 16 bubnuorexa [IOK
' UX COEIUHEHHUS https://m.edso00.ru/7f41a636
Hroro no pazneny 20
Pasnea 4. Xumus n okpy:kawmas cpeaa
41 BemectBa u matepuansl B 3 bubnuotexa [JOK
' JKM3HHU YeJOBEKa https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMst 3 bubmmorexa TIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68
YACOB I10 I[TPOT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

Jara usydyenus

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

[Ipenmer xumuu. Pois xumun B

but6mmoreka [IOK

1 JKU3HM YesioBeka. Tema u 1 04.09.2023 https://m.edsoo.ru/f0d210¢
BEIIICCTBA
ITonsTre o MeTOAaX MO3HAHUSA B bubmuorexa [JOK
2 XUMHH 1 07.09.2023 https://m.edsoo.ru/ff0d227e
[TpakTuueckast padorta Ne 1
3 «HpaB“I/IJIa paboThI B TabopaTopuu 1 11.09.2023 bubmuorexa [IOK
1 IpUEMBI 0OpAILIEHHUS C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYIOBAaHUEM)
YucThle BElIECTBA U CMECH. bu6anoreka IIOK
4 1 14.09.2023
CrniocoOsI pa3aenenus cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2
5 «lfas eJIeHne cﬁeceﬁ (Ha mpumepe 1 18.09.2023 Bubnmorexa [IOK
a . puMep R https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIN)»
bubanoreka LIOK
0 ATOMBI H MOTEKYIIbI 1 21.09.2023 https://m.edso0.ru/ff0d2a6c
XHUMHYECKUE DJIEMEHTHI. 3HAKU Eus 10K
noIMoTeKa
7 1 25.09.2023
(CHMBOLI) XHMHECKHX https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
bu6nunorexa LIOK
IT 1 28.09.202
8 POCTBIC U CIIOXHBIC BENIECTBA 8.09.2023 httos://m.edsoo.ru/f0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 02.10.2023 bubnuotexa [JOK



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

https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

but6mmoreka [IOK

10 BajieHTHOCTB aTOMOB 05.10.2023 https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX JIEMEHTOB
OTHOCuTENBHAs aTOMHAs Macca. Eubs 1OK
noIMoTeKa
11 OTHOCUTENBHAS MOJICKYJISIpHAs 09.10.2023 https://m.edsoo.ru/f0d323c
Macca
12 MaccoBas 107151 XUMHYECKOTO 12.10.2023 bubnuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. 16.10.2023 bubmnoreka IIOK
Monsipnas macca https://m.edso0.ru/ff0d5230
14 Ddu3znuecKkrue U XUMHUYECKIE 19.10.2023 bubmnoreka IIOK
SIBJICHUS. XUMHYECKas peakius https://m.edsoo.ru/ff0d37fa
15 [Tpusnaku u yCJIOBI/mv MPOTEKAHUS 93.10.2023 bubnmnoreka [JOK
XUMHUYECKUX peaKkiui https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMsI MaCChI Bu6 110K
noIMoTeKa
16 BEIIIECTB. XUMHUICCKHE 26.10.2023 https://m.edsoo.ru/ff0d3b8s
ypaBHEHUS
Brrancnenus konmmaecTBa, MacChl Bu6 11OK
nonIMoTeKa
17 BEIIECTBA I10 ypaBHeims[M 09.11.2023 https://m.edsoo.ru/Ff0d5708
XUMHUYECKHUX PEAKITHHA
Knaccudukanus XuMUIecKux
18 peakiuii (CoequHEHUS, 13.11.2023 bubnmnoreka [JOK
Pa3JIOKEHHMS, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
obmMmeHa)
19 M. B. JlIoMmoHOCOB — yu&€HBIN- 16.11.2023 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

sHmukioneauct. O0o0IEeHue
CHCTEMAaTH3alNs 3HAHUI

Konrponsnas padora Nel o teme

bubnunorexa LIOK
20 «BerecTBa 1 XUMHUYECKHE 20.11.2023 https://m.edsoo.ru/Ff0d4290
peaKIum»
Bo3agyx — cMmech razos. Cocras Bu6 110K
nOJIMOTEeKA
21 .K — 23.11.202
BOSAyXa. RHCIOPOA ~= STEMEHT | 3 023 https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
DU3NYECKUE U XUMUICCKHEC
29 CBOMCTBA KHCJIOpOJia (peaKkiuu 97 11.2023 bubnuorexa [IOK
okucieHus, ropenue). [lonarue https://m.edsoo.ru/ff0d4614
00 okcugax
Crioco0sbI MOTy9eHHST KHCIIOpO1a
93 B J1a0opaTopuu U 30.11.2023 bubnmnorexka LHOK
MPOMBINIUIEHHOCTH. [IpruMeHenune https://m.edsoo.ru/ff0d497a
KHCTIOpoJia
TemoBoit 3 pexT xumuueckon
€aKIIUH, TIOHSATHUE O
24 IT)e ML(I)XI/IMI/IIIGCKOM aBHEHUHU 04.12.2023 Bubnmorexa [IOK
P P ’ o https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUECKUX
peaKIusax
TomnuBo (He(dTh, yrolb U METaH).
25 3ar $I3HCI-EI/IC(1];O3 yxa cnocoGH) 07.12.2023 Bubnmorexa [IOK
P yxa, o https://m.edsoo.ru/ff0d4c4a
€ro Npe0TBPaIICHUS
[Tpaktuyeckas padora Ne 3 o
26 teme «llonmydenue u cobupanue 11.12.2023 bu6muoreka [JOK

KHUCJIOpOJa, U3YUYEHUE €0
CBOUCTB»

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

BOI[OpOI[ — OJIEMCHT U IIPOCTOC

bubnunorexa LIOK

27 BelecTBO. HaxoxkneHue B 14.12.2023 https://m.edsoo.ru/Ffod4ddo
IpupoJIe
®dusndecKkue 1 XUMHIECKUE BuG 10K

. nOIMoTEKA

28 cBoiicTBa Bojopoaa. [Ipumenenue 18.12.2023 https://m.edsoo.ru/ffod4ddo

BOJZIOpOA
bubnunoreka LIOK

29 IToHsTHE O KHCITOTaX U COJISIX 21.12.2023 https://m.edsoo.ru/F0d50d2

30 CniocoObI moy4eHust BOA0poia B 95 122023 bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTiueckas pabota Ne 4 o

31 teme «llonydenue u cobupanue 98.12.2023 bubnmnorexka HOK
BOJZIOPOJA, U3YUYEHUE Ero https://m.edsoo.ru/ff0d4f42
CBOICTBY

39 Monsipabiii 00bEM ra3oB. 3aKoH 11.01.2024 bubmuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brranciaenust 00n€Ma, KoIM4yecTBa

33 BEILIECTBA ra3a M0 €ro U3BECTHOMY 18.01.2024 bu6anoreka IIOK
KOJIMYECTBY BEILLECTBA WU https://m.edsoo.ru/ff0d55a0
00BEMY
Brruucnenus 00bEMOB ra3oB 10
YPAaBHEHUIO PEaKIUU Ha OCHOBE bubmuoreka [JOK

34 " . 18.01.2024
3aKOHa 00BEMHBIX OTHOIICHHI https://m.edsoo.ru/ff0d5708
rasoB
DduU3nvecKue U XUMUYECKHUE but6mmoreka [IOK

35 22.01.2024
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanuii. [lonsarue 00 95 01.2024 but6mmorekxa [IOK

HHJUKaTOpax

https://m.edsoo.ru/ff0d59e2
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Bopa kak pactBoputeb.
HacplileHHble 1 HEHACHIILIEHHBIE

bubnunoreka LIOK

37 29.01.2024
pactBopbl. MaccoBas 1014 https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[TpakTtrueckas padora Ne 5 mo
38 TeMe «HpI/.I.FOTOfJ'IeHI/Ie paSTBOPOF 01.02.2024 bu6muoreka [IOK
C ONpeNeNEHHON MacCOBOM JTOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BELIECTBA
39 KonTponbnas paborta Ne2 o teme 01.02.2024 bubnuorexa [IOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, 05.02.2024 bubmnoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyuyeHue u XUMUYECKHE Eub 10K
nonImoTexa
41 7 .02.2024
CBOMCTBA KHUCIOTHBIX, OCHOBHBIX 08.02.20 httos://m.edsoo.ru/ff0d664e
U aM(pOTEPHBIX OKCHUJIOB
42 OcCHOBaHUS: COCTAB, 12.02.2024 bu6anoreka IIOK
KJaccuukanus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
[TosrydyeHnue u XxuMu4yeckue bubmuoreka [JOK
4 15.02.2024
3 CBOMCTBAa OCHOBaHUM 50220 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, 10.02.2024 bubmuorexa [IOK
KJaccuukanus, HOMEHKIJIATypa https://m.edsoo.ru/ff0dfee2
45 HonqueHHe U XUMHYECKHE 99 02.2024 bubmuoreka [JOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocoébllj nlz)n ‘{)eHI/Iﬂ " 26.02.2024 bubmorexa [OK
y L o https://m.eds00.ru/00ad9474
XUMHUYECKHE CBONCTBA
47 [Tpaktuyeckas padora Ne 6. 29.02.2024 bubmuoteka [IOK



https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

Pemrenne OKCIICPUMCHTAJIBHBIX
3aJa4 110 TEMC «OCHOBHBIE
KJIaCChbl HCOPIraHUYCCKUX

https://m.edsoo.ru/00ad9b7c

COETMHEHUIN
['eHeTrdeckas CBA3b MEXIY Eus 10K
nonIoTexa
48 KJIacCaMH Hveopl"aHI/I‘leCKI/IX 04.03.2024 https://m.edsoo.ru/00ad9a50
COCTMHCHU I
O06o01IeHre U cucTeMaTr3aIus bu6mmoreka IIOK
49 3HAHUM 07.03.2024 https://m.eds00.ru/00ad9ch2
KonTponbhas padorta Ne3 o teme Bu6 LIOK
n NOJINOTCKA
50 OCHOBHBIE KJIaCChI y 11.03.2024 https://m.edsoo.ru/00adge1a
HEOPraHWYECKHX COCTMHCHUI
IlepBbIe MONBITKH
51 KJIacCU(UKAUN XUMHYECKIX 14.03.2024 bubnmnorexka LHOK
snemeHToB. [loHsTHE O rpymnax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
ITepuoauueckuii 3aK0H U
59 Ilepuoauueckas cucrema 18.03.2024 bu6anoreka IIOK
XAMUYECKHX 351eMeHTOoB J[. 1. https://m.edsoo.ru/00ada52c
MenneneeBa
bu6anoreka LIOK
53 IT 21.03.2024
CPHOBL TPYIHIR, HOMPYHIH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB 01.04.2024 bubmmoreka [JOK
aTOMHBIX siaep. M3orornsl https://m.edsoo.ru/00ada342
CrtpoeHnue 3eKTPOHHBIX
55 000J10Y€K aTOMOB AJIECMEHTOB 04.04.2024 but6mmorekxa [IOK

Ilepunonnueckon cucremMs! /1. 1.
Menneneena

https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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XapaKTepI/ICTI/IKa XUMHNYCCKOI'O
3JIEMCHTA I10 €I'0 IIOJIOXKCHHIO B

bubnunoreka LIOK

56 08.04.2024
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [leprnoandeckoro
3aKOHA JIJIsl Pa3BUTHUS HAYKU U bubnuotexa [JOK
57 11.04.2024
npaktuku. J[. 1. MenaeneeB — https://m.edsoo.ru/00ada96e
Y4EHBIN, IEJAror U IpakIaHuH
58 DIIEKTPOOTPULIATEITLHOCTh 15.04.2024 bubnuorexa [IOK
aTOMOB XMUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 HNonnas Xumudeckas CBsI3b 18.04.2024 https://m.edsoo.ru/00adac34
50 KoBasieHTHas mosipHas 99 04.2024 bubnmnoreka HOK
XHMHYECKasl CBS3b https://m.edsoo.ru/00adaab8
61 KoBanienTHas HenonsipHas 95 04.2024 bubmuoreka [IOK
XAMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6anoreka IIOK
62 CreneHb OKUCTIEHUS 29.04.2024 https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO- 06.05.2024 bubmuorexa [JOK
BOCCTAHOBUTEIIbHBIE PEAKLIUU https://m.edsoo.ru/00adb076
bu6nuorexa [IOK
64 13.05.2024
OKHCIHTEIIN 1 BOCCTAHOBHTCIIH https://m.edsoo.ru/00adb076
Konrpomnsnas padora Ne4 o reme Bu6 110K
noIMoTeKa
. X 16.05.2024
65 «Ctpoenue aroma. XUMHYECKas 6.05.20 https://m.edsoo.ru/00adbAg6
CBSI3bY
66 PesepBHsiit ypok. O000mIeHHE U 90.05.2024 bubnmnoreka [JOK

cHCTeMaTHU3alus 3HaHU!

https://m.edsoo.ru/00adb33c
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https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

67 Pe3epBHBIiT ypoOK. 06061116Hﬂe u 1 93.05.2024 bubmmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHbIit ypoK. O6o6iueHne u 1 97 05.2024 bubmmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KIIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Jara usydyenus

DJIeKTpPOHHbIe U (pPOBbIE

Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
[Tepuonuueckuii 3aKOH.
1 [Tepuonuueckas cucrema 1 06.09.2023 bu6muoreka [IOK
XHMHYECKHUX dJIeMEHTOB /I, https://m.edsoo.ru/00adb59e
N. MenneneeBa
3aKOHOMEpPHOCTH B
M3MEHEHUU CBOMCTB bubnuorexa [JOK
2 1 09.09.2023
XHMHUYECKUX DJIEMEHTORB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB
Knaccudukanms n By 10K
noIMoTeKa
3 1 13.09.2023
HOMEHICIATYpa https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIECTB
Bunpl xuMuueckou CBS3U U Bu6 110K
nOIMoTEKa
4 1 16.09.2023
mmf KPHETATTIHECIAR https://m.edsoo.ru/00adbac6
pemeéToK
KontponbHas padora Nel
no teme «IloBropenue u
5 yri1yOJieHre 3HaHUH 1 20.09.2023
OCHOBHBIX Pa3IeJIOB Kypca
8 kiracca»
Knaccudukanus BuG 10K
nOIMoTEKa
i 1 23.09.202
6 XUMHHCCIHX peaitiind 1o 3.09.2023 https://m.edsoo.ru/00adbch0
Pa3IUYHBIM MPU3HAKAM
I1
7 OHSITHE O CKOPOCTH 1 97.09.2023 bubnmnorexa [JOK

XUMHYECKOU pCaKknuu.

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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IloHsiTHE O TOMOT€HHBIX U
I€TEPOrcHHBIX PCAKIUAX

TlonsaTue o XUMHUYECKOM
paBHOBecun. DakTopswl,
BJIMSIIOIIME HA CKOPOCTh

bu6nunoreka LIOK

8 01.10.2023
XUMHYECKOHN peaKkiuu 1 https://m.edsoo.ru/00adc28c
MOJ0KEHHE XUMHUYECKOTO
paBHOBECHs
OKUCIUTEIILHO- o 110K
HOJINOTEKA
9 04.10.2023
BOCCTAHOBHTCIBHBIC https://m.edsoo.ru/00adcade
peakuuu
Teopus
AICKTPOJIUTUYECKON bubnmnoreka [HOK
10 07.10.2023
mucconuanuu. CUIbHBIE U https://m.edsoo.ru/00adcd68
cy1a0bIe AIEKTPOITUTHI
1 HOHHLI? ypaBHEHUSA 11.10.2023 bubmuoreka [JOK
peakuui https://m.edsoo.ru/00add448
XHUMHYeCKHe CBOMCTBA
KHCJIOT U OCHOBaHHUH B BuG 10K
HOIHNOTEKA
12 i1 00 14.10.2023
cBete HpeHCTaBHeH?H © https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON
IHUCCOLMAIIAN
XHUMHUYECKHE CBOMCTBA
coJiei B CBETE Bu6 110K
HOIHoTEKA
13 1 00 18.10.2023
MPEACTABIICHHH O . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON
IHUCCOLIUAINA
14 [lonsiTue o rugponuze 21.10.2023 bu6nunorexa LIOK



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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coneit

https://m.edsoo.ru/00add9d4

O06006111EHE U

bubnunorexa LIOK

15 cUCTeMaTU3alsl 3HAHUN 25102023 https://m.edsoo.ru/00addd12
[TpakTuyeckast padora Ne 1.
«Pemenue but6mmoreka [IOK

16 IKCIIEPUMEHTATBHBIX 28.10.2023 https://m.edSO(])—.[ ru/00addbfa
3a1a9»
KonTponbnas padorta Ne2
10 TeMe
«DIIEKTPOIIUTHYCCKAS bu6mmoteka IIOK

17 nnccougaum. 08.11.2023 https://m.edso:;.[ ru/00addecO
XHUMHYECKHE PEaKIUU B
pacTBopax»
OO01as xapakTepucTuKa

18 ran(zreHOB. XHMHYECKHUE 11.11.2023 bubmnoreka IIOK
CBOHCTBA Ha IIPUMEPE https://m.edsoo.ru/00addfe2
XJIopa
XnopoBoaopoa. ConsiHas

19 KI/ICJVIOTa, XUMHYECKHE 15.11.2023 bu6anoreka IIOK
CBOICTBA, IIOJIyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[TpakTuueckas paborta Ne 2
o Teme «Ilonydyenue but6mmorexa [IOK

20 COJIAHOMU KI/ICJIzTBI, 18.11.2023 https://m.edsogrUIOOade348
HU3y4YEHUE €€ CBOWCTBY»
Brrunciaenus mo BuGmorexa LIOK

21 YPaBHEHUSM XUMHUYECKUX 22.11.2023

peakiuii, eciiu OJMH U3

https://m.edsoo.ru/00ade488
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pE€arcHTOB JaH B HN30BITKE

OOm1ast xapaKTepUCTHKA

bubnunorexa LIOK

22 25.11.2023
aneMeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
Annorponssie
MOJTU(UKAIIIH CEPBI.

o ,

93 axoxcz[eHIEe cephl U eé 99.11.2023 bubmmoreka [JOK
COEIMHEHHH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOMCTBA
Ccephl
CepoBoa0po, CTPOEHHUE,

24 @HFS)HHGSKEGIII/I XI/II;/II/I‘ICCKI/IC 02.12.2023 bubmorexa LHOK

. o https://m.eds00.ru/00ade802
CBOICTBa
Oxcuppl cepol. CepHas

o5 KHCJIOTA, q)mnqevcm/le i 06.12.2023 bubmnoreka IIOK
XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE PEAKIINH,

TeKalue B OCHOBE
MPOMBIIIJICHHOTO CII0c00a Eubs 1IOK
NOJIMOTEeKA

26 i 09.12.2023
HOIYHEHI COpHOM https://m.edsoo.ru/00adec8a
KHCITOTHI. XUMHUYECKOE
3arpsi3HEHUE OKPYXKaIOIEen
CpeIIbl COCTMHEHUSIMHU CePhI
Brruncnenue maccoBoit BuG 10K

nOIMOTeKa

27 13.12.2023
AOIH BEBXOMA TpOAyKcTa https://m.edsoo.ru/00adec8a
peaknun

08 OO01mas xapakTepucTUKa 16.12.2023 bubnmnoreka [JOK

3J1IeMEHTOB V A-TpyTIIIBI.

https://m.edsoo.ru/00adeea6
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A30T, pacpocTpaHeHue B
npupoae, Gpuznueckue u
XUMHYECKHE CBOICTBA

AMMuak, ero ¢puznyeckue

bubnunorexa LIOK

29 M XMMHYECKHE CBOMCTBA, 20.12.2023 https://m.edsoo.ru/00adf004
MIOJIyYeHHE U IPUMEHEHUE
[TpakTuyeckas padora Ne 3
o teme «Ilonyuenue bubnmnoreka HOK
30 23.12.2023
aMMUakKa, U3y4eHUE ero https://m.edsoo.ru/00adf180
CBOMCTB»
A30THas KUCIoTa, eé BuG 1IOK
noIMoTeKa
31 (I)HBF‘{GCKHG 1 XUMUYECKHE 27.12.2023 https://m.edsoo.ru/00adf306
CBOMCTBa
Hcnons3oBanne HUTPATOB
U cosiell aMMOHHMS B
KayecTBE MUHEPAIbHBIX Bub 1IOK
noImoTeKa
32 i X 13.01.2024
yRobpenui HMH%CKOGV https://m.edsoo.ru/00adf518
3arps3HEHUE OKpYXKarolein
Cpeabl COeTMHEHHUSIMA
azoTa
®dochop. Oxeun docdopa
\Y
33 (V) u pocdoprnas kucioTa, 17 01.2024 bu6muoreka [JOK
(hU3UYECKHEe U XUMHUYECKUE https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYEHUE
Hcnonb3oBanue Gocdarton
34 B KQ4€CTBE MUHEPATbHBIX 90.01.2024 bubmmoreka [JOK

ynoOpeHuit. 3arpsi3HeHHE
MPUPOIHON CpeIbl

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

Yraepon,
pacnpocTpaHEHHE B

bubnunorexa LIOK

35 24.01.2024
npupoae, hpuznyeckue u https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxcunpl yriaepoaa, ux
¢buznvecKre 1 XUMHUECKUE Bu6 OK

36 CBOMCTBA. DKOJIOTUYECKHUE 20.01.2024 nommorexa L

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

MPOOJIEMBI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)
YronbpHas KUCIOTA U €€ bubmnoreka IIOK

3 coun 24.01.2024 https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4
o teMe "[lonyuyenue BuG LIOK

HNOJIMOTEeKA

38 YIIGKUCIOL0 rasa. 21.01.2024 https://m.edso0.ru/00ae027e
KauecTtBeHHas peakuus Ha
kapOoHaT-uoH"
[TepBoHayaNbHbBIE MOHATHUS

39 00 OpraHMyYecKux 31.01.2024 bubmuoreka [JOK
BEILIECTBAX KaK O https://m.edsoo.ru/00ae054e
COEMHEHUSX yTIepoaa
Kpemuuii u ero bubmuoreka [JOK

40 03.02.2024
COCIUHEHHUS https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
Pemenue Bu6 OK

41 AKCIEPUMEHTAIIbHBIX 337124 07.02.2024 mommotexa I1

no TeMe «Baxnelme
HEMETAJJIbI U UX

https://m.edso0.ru/00ae0bf2
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COCAUHCHUA»

KonrtponsHas pabora Ne3
no teMe «Baxneime

bubnunorexa LIOK

42 10.02.2024
HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0el18
COEIMHEHU S
OOm1ast xapaKTepUCTHKA
XUMHUYECKHUX DIIEMEHTOB —
MeTaJIoB. MeTalutnuecKast BuG LIOK
NOJInOTEKA
43 14.02.2024
CBASH U MeTaMquCKa}_I, https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas peiIéTKa.
dusznueckue cBoiicTBa
METAJLIIOB
XUMHYECKHE CBOMCTBA
44 METAaJLIIOB. ) 17 02.2024 bubnuorexa [JOK
DNEKTPOXUMHUYECCKUN P https://m.eds0o.ru/00ae1156
HaIpsHKEHUH METaJUIOB
OO011e crocoo0sl
MOJTyYEHUsI METAJIOB.
CruiaBel. Beruucinenus mo Bu6 11OK
HOJINOTEKA
4 21.02.2024
> ypaBHteMM NHMHHACCIX 02.20 https://m.eds00.ru/00ae1156
peakIuii, eciiv OJNH U3
pEareHTOB COJEPKUT
puMecu
46 [TonsiTue o Koppo3uu 94.02.2024 bubnuotexa [JOK
METaJIOB https://m.edsoo.ru/00ael1278
but6mmorexa [IOK
47 28.02.2024
[Henourpie MeTal el https://m.edsoo.ru/00ael14b2
48 OKCHIBI U THIAPOKCHUIBI 02.03.2024 bubanoreka LJOK



https://m.edsoo.ru/00ae0e18
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HaTpuA U KaJIUuAg

https://m.edsoo.ru/00ae14b2

[llenoyno3zeMenbHbIC

. bubnuorexa [{OK
49 MeTamiH Kbl H 06.03.2024 https://m.edso0.ru/00ae15e8
MarHui
Baxueiime coeuHEHUs bubnuotexa [JOK
.03.2024
S0 KaJIbLUs 09.03.20 https://m.edsoo.ru/00ael5e8
51 Obobmerme 1 . 13.03.2024
CUCTEMaTHU3aIlUsl 3HAHUH
59 H(eCTKOCTEiBO,I[LI u 16.03.2024 bubmuorexa [IOK
CrocoObI e€ yCTpaHeHus https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 Bu6 110K
A HNOJIMOTEeKA
53 10 TEME }K?CTKOCTB Boz[i,I 20.03.2024 https://m.edsoo.ru/00ae1ae8
Y METOJIbI €€ YCTpaHCHHS
. bubnuorexa [JOK
>4 Admomuimil 23.03.2024 https://m.edso0.ru/00aelc64
55 AmdorepHbIe cBOMCTBA 03.04.2024 bu6muoreka [JOK
OKCHJIa ¥ THIPOKCHAA https://m.edsoo.ru/00aelc64
bu6nuorexa [IOK
56 Kereso 06.04.2024 https://m.eds00.ru/00ae1d86
OxcHIBI, THIPOKCHUIBI H
bu6nuorexa [IOK
S7 ((3I(:J:)I/I xkenesa (I1) u xxenesza 10.04.2024 https://m.edsoo.ru/00ae3566
58 Obobumertte ) 13.04.2024
CUCTEMaTHU3aIUs 3HAHHUH
ITpakTuyeckas pabora Ne 7. BuG OK
59 Pewerne 17.04.2024 nomorexa 1]

OKCIICPUMCHTAJIBHBIX 3aJ1a4

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

o teMme «Baxuelinue
MeTaJUIbl U UX
COEINHEHUS»

Brrancaenus mo
YpaBHEHUSM XUMHYECKHX
peaKkIuii, eciii OJIMH U3
pearcHTOB JIaH B H30BITKE

but6mmoreka [IOK

60 20.04.2024
WA COAEPKUT IPUMECH. https://m.edsoo.ru/00ae1750
Brrunciienust MaccoBoit
JIOJIA BBIXO/JIa TIPOTyKTa
peakiumn
61 Obobuere i . 24.04.2024
CHUCTEMaTHU3aIlis 3HAHUM
KonTponbnas padorta Ne4
62 1o Teme «Baxuernimme 97.04.2024
METaJIIBI U UX
COCJIMHECHHUSI»
BemectBa 1 Matepuansl B Bub 10K
. noIMoTeKa
63 MTOBCETHEBHOM JKU3HU 04.05.2024 httns://m.edsoo.ru/00ae3f50
YesioBeKa
64 XI/IMI/I‘IGCKOCUSal"pHBHeHI/Ie 08.05.2024 bubnmnoreka [JOK
OKpYKarolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHun 11.05.2024 bu6muoreka [JOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
PesepBHBIil ypOK.
but6mmorexa [IOK
66 O6obmere u . 15.05.2024 https://m.edsoo.ru/00ae0d0a
CUCTeMaTH3aIusl 3HAaHUH
67 PesepBHBIit ypoxk. 18.05.2024 bubnuotexa [JOK



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

O060011EeHNE U
CUCTEMATHU3ALU 3HAHUI

https://m.edsoo.ru/00adb33c

Pe3epBHblii ypok.

bubnunoreka LIOK
68 O60bmerme 1 . 1 22.05.2024 https://m.edsoo.ru/00ad9ch?2
CUCTEMATU3alMs 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., Octpoymo W.I'., Cnaakos C.A., AKnroHepHOE
obmectBo «M3narenscTBo «IIpocBerieHme»

» Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 00111eCTBO
«M3natenbcTBO «IIpocBenieHue»

* Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB U.I'., Cnagkos C.A.,

AxnuonepHoe odiectBo «M3aaTensctBo «lIpocBerienue»

METOIUYECKHUE MATEPHUAJIBI JIJI1 YUUTEJISA
Xumust:ypoku B 8 kiacce. [locobue nnst yunrens H.H. T'apa ; Xumusi: ypoku B 9

knacce.lTocooue mist yunrens H.H. I'apa

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HMHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/






