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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XMMHH Ha YPOBHE OCHOBHOT'O OOIIero oOpa3oBaHUs COCTaBIeHa
Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHOM
MporpaMMbl OCHOBHOTO o01ero oopasoBanus, npenacrasieHHbix B ®I'OC 00O, a
TaK)kK€ Ha OCHOBE (penepanbHOl paboyell MporpaMMbl BOCIUTAHUS U C YUYETOM
KOHIEMIMN TpenojaBaHus y4eOHOro mnpenMera «XuMHs» B 00pa30BaTeNbHbBIX
opranu3zanusax Poccurickoin @enepanuu.

[Iporpamma 1o xuMuUM Ja€T MpEJCTAaBICHUE O LEAX, OOIIel cTpaTeruu
0oOy4eHHs1, BOCIIUTAHUS U PA3BUTHS 00YUaIOIIUXCS CPEJCTBAMU YU4€OHOTO MpeaMeETa,
yCTaHaBIUBaeT 00s3aTeIbHOE MPEIMETHOE  COAepXaHHe, MpeaycMaTpUBaeT
pacupenesneHue €ero Mo KijaccaM M CTPYKTYpHUpOBaHUE MO pa3deliaM U Temam
IporpaMmMbl MO XUMHUH, ONPEIEISeT KOJIMYECTBEHHbIE M  KAaYECTBEHHBIC
XapaKTEPUCTUKU COJEPKAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh H3yUYEHHUS
XUMUH ¢ YIETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA YIEOHOTO
npoliecca, BO3PACTHBIX OCOOEHHOCTEH OOydYaromMXcs, OMpeNesieT BO3MOMXHOCTH
npeaMera i peanu3aludyd  TpeOOBaHWM K pe3yjbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTenpHO MPOrpaMMbI Ha YPOBHE OCHOBHOT'O OOIIEro 0o0Opa3oBaHus, a TaKKe
TpeOOBaHU K pe3yJibTaTaM OOy4YeHUsI XUMUU Ha YPOBHE II€JIe U3ydeHUs] TpeaMeTa
U OCHOBHBIX BHJOB Yy4e€OHO-IO3HABATEIbHOU JEATEIBHOCTH OOYYAIOIIErocs II0
OCBOCHHIO YUYEOHOI0 COJEPKAHMS.

3HaHWEe XHUMHH CIY>)KUT OCHOBOM i (OPMUPOBaHUS MHUPOBO33PEHUS
oOy4aromierocs, ero npeJacTaBIeHU 0 MaTEPUAIbHOM €IMHCTBE MHUPA, BAKHYIO POJIb
UrparoT GopMupyeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUH U
00 »HBOJIIOIMU BEUIECTB B TPHUPOAE, O MYTAX PEIICHUS TIJIOO0ANIBbHBIX MpoOsIeM
YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTUYECKOM, IMHUILEBOM U
AKOJIOTHYECKOM 06€30MacHOCTH, TPOOIEM 31PaBOOXPAHCHHSI.

N3yuenune xumuu:

CIIOCOOCTBYET peajin3alii BO3MOXKHOCTE! JIJIsl CaMOPAa3BUTHA U (POPMUPOBAHUS
KyJbTYpbI IMYHOCTH, €€ 0011el U (yHKIIMOHATBHON rPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHME MBIILIEHUS M TBOPYECKHX CIIOCOOHOCTEN
oOydJaronuxcsi, HaBBIKOB HX  CAMOCTOSITEJIbHOW  y4eOHOM  JIeATEeTbHOCTH,
OKCIIEPUMEHTAJIFHBIX W MCCIEOBATEIIbCKUX YMEHUM, HEOOXOJUMBIX KaK B
MTOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM NeSITebHOCTH;

3HAKOMUT €O CHelU(GUKOW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOIO B3IJIS[a HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUU ECTECTBEHHO--HAYYHOU IPAMOTHOCTH OOYYArOIINXCS;

CrocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAY4YHBIM 3HAaHUSIM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJOTMYECKOE
o0pa3oBaHUE O0yJArOITUXCS.

JlanHbple HampaBlieHUs B OOYYEHHUHU XUMHUHU OOECIEeUMBAIOTCS CHEU(UKOM
colepkaHusi ~ y4eOHOro  mpeaMeTa, KOTOPBIM  SBISETCA  NEJArormyecku



aJanTHPOBAHHBIM OTpaXKEHUEM 0a30BOM HAyKHM XHMHHU Ha OINpeJeIEHHOM JTamne eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHMs OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOMIUMHKCS CHCTEMbI II€PBOHAYAJIBHBIX ITOHATHH XWUMHH, OCHOB
HEOPraHWYECKOM XHUMHM M  HEKOTOPBIX  OTACAbHBIX 3HAYMMBIX  IOHSATHH
OPraHUYECKON XUMHHU.

CtpykTypa cojepkaHusi TporpaMMbl MO XUMHUHU CHOPMUpPOBAHA HAa OCHOBE
CUCTEMHOro mnoaxoja kK €€ uzydeHutro. CoJep:KaHuE CKIQAbIBACTCS U3 CUCTEMBI
MOHATUH O XUMHUYECKOM BJIEMEHTE M BEIIECTBE M CHUCTEMbI MOHSATUN O XMMHUUYECKOU
peakiuu. OO0e O3TH  CUCTEMBl CTPYKTYPHO OpPraHW30BaHbl IO  MPUHIUITY
IIOCJICIOBATENBHOIO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEACTABICHUU
Pa3HOIO YPOBHS:

- aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

- Ilepuonnueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

- YYEHHS O CTPOCHUHU aTOMA U XUMHYECKOU CBS3H;

- IIPE/ICTABIICHUI 00 IEKTPOIUTUYECKON JUCCOLIMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHMS  PACCMATPUBAIOTCS HA  OCHOBE  AMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHS K JIpyIrOMY, BBIIOJIHSSI (DYHKIIMM OOBSICHEHHUS U NPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXHOCTEW NMPAKTHUYECKOI'O0 IMPUMEHEHUS U IOJYyYECHHsI M3y4aeMbIX
BEILIECTB.

OcBoeHue  mporpaMmbl O  XUMHHU  CHOCOOCTBYET  (pOPMHUPOBAHUIO
IIPEACTABIICHUS] O XUMUYECKOW COCTABIISIOIIECH HAyYHOU KapTUHBI MUpPA B JIOTUKE €€
CUCTEMHOW IPUPOJBI, LEHHOCTHOTO OTHOLICHMS K HAYYHOMY 3HAHUIO U METOJAM
NIO3HAHUSA B HaykKe. M3ydeHne XuMuM MpOUCXOINUT C IPUBJICYEHUEM 3HAHUM U3 paHeEe
U3YYEHHBIX Y4eOHbIX peaMeToB: « OKpyxaroluid Mupy, «buonorus. 5—7 kiacce» u
«Dusuka. 7 Kaacey.

[Ipu M3ydyeHnn XUMHUHM IPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XUMUYECKOU
HayKH KakK OOJaCTM COBPEMEHHOT0 €CTECTBO3HAHHUS, NMPAKTUYECKOW AESITeTbHOCTU
YelloBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. 3ajadya yueOHOro
npeaMeTa COCTOUT B (DOPMHUPOBAHUH CUCTEMBI XMMHUECKUX 3HAHUN — Ba)KHEHUIINX
(akTOB, MOHSATHI, 3aKOHOB U TEOPETUYECKUX IOJOKEHUU, JOCTYIMHBIX 0000IIEHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, si3bIka HAyKH, B MPUOOIIEHUH K HAYYHBIM METO/IaM
NO3HAHUA TPU U3YYEHUU BELIECTB M XUMHUYECKUX peakiui, B (HOPMUPOBAHUH U
pa3BUTUHN TO3HABATEJIbHBIX YMEHUN U UX MPUMEHEHUU B y4eOHO-IT03HABATEIbHON U
y4e0HO-UCCIIEIOBATEIbCKON  JIEATENbHOCTH, OCBOCHHMU TpaBUil  0€30IacHOro
oOpallleHus ¢ BeIeCTBaMU B TIOBCEIHEBHOM KU3HU.

[Ipy m3ydyeHMH XMUMHUU Ha ypOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUS Ba)KHOE
3HAYEHHE MPUOOPENTH TAKUE LENH, KaK:

- (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTU, TOTOBOM K
caMO00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEILHOMY IPUHSATUIO PELICHUH,
CIIOCOOHOM a/laliTUPOBATHCS K OBICTPO MEHSIOLUIUMCS YCIOBUSM KU3HU;



- HaIlpaBJIEHHOCTHh OOYYCHHS HA CHCTEMAaTUYECKOE MPUOOIIEHUE 00yUJaIOUXCs
K CaMOCTOSITENIbHOW MO3HABATEIbHON JESATEIbHOCTH, HAYYHBIM METOJaM IO3HAHMUS,
dbopMUPYIOTITUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

- o0ecreueHne yClIOBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YYarOIIMMUCS
OMbITa Pa3HOOOPA3HOM [EATEIILHOCTH, IMO3HAHUS M CAaMOIIO3HAHUSI, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMMI), MMEIOLIUMX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3UYHBIX BUJIOB ACSATEIbHOCTH;

- ¢dopmupoBaHue 00miel (GYHKIMOHAIBHOM H  €CTECTBEHHO-HAay4YHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHHU OOBSCHITH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa, UCTIOIL3YSI 3HAHUS U ONBIT, MOJYYEHHBIE TPU U3YUCHUHN XUMUU, TPUMEHSITh UX
IPU PEIICHUHU TPoOJIeM B MOBCEIHEBHOM KU3HU U TPYAOBOM JIESITEIHLHOCTH;

- ¢opMHpoOBaHUE y 00YUYAIOIMNUXCS TYMAHUCTUUECKUX OTHOIIECHUHN, TTOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHWM Il BBIPAOOTKH HKOJOTHYECKH IIeJIeCO00pPa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JIEATEIIBHOCTH B IEJISIX COXPAHEHUSI CBOETO 370POBbsI
Y OKPY’KAIOILIEW TPUPOIHOMN CPELBI;

- pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIMOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAaHUIO HA OCHOBE YCBOEHHUs OOILEYEI0BEUYECKUX LIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpY NPOdUIIS U HAMTPaBICHHOCTH JATbHEHIIEro O0yYeHHUS.

[O011ee uncmo 4yacoB, OTBEAEHHBIX /Il U3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus, coctaBisger 136 yacoB: B 8 kimacce — 68 vacoB (2 yaca B
HeJeno), B 9 kitacce — 68 4acoB (2 4aca B HEJIEIIO).|



COILEPKAHUE OBYUEHUSA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMUM B JKM3HHU 4YeJIOBEKAa. XUMHUSI B CHUCTEME HayK.
Tena u BeniecTBa. Pu3nUecKre CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE BEIIECTB.
[Tonsitue 0 meronmax mo3HaHus B XuMUU. Yucteie BemectBa u cMmecH. CrocoOb
pa3IeIICHUS] CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE HleMEHTbl. CHMBOJIBI XUMHUYECKHUX
sneMeHTOB. [IpocThie U ClI0XKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢popmysia. BaleHTHOCT, aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsipHasi Macca. MaccoBast 10JIs1 XMMUYECKOT0 3JIEMEHTa B COSMHEHUH.

KonuyectBo BemectBa. Monbs. MossipHass Macca. B3auMocBs3b KOJIM4eCTBa,
Macchl M 4HCIIa CTPYKTYpHBIX €IWHHI] BemiecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCIUHECHUMN.

Ou3N4ecKUue U XUMHUUYECKHUE SIBJICHUS. XUMHUUECKas peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHUsI MacChl BellecTB. XuMuueckue ypaBHeHus. Knaccudukanms
XUMUYECKUX PEaAKIUi (COeTUHEHUS, PA3I0KEHU, 3aMEILICHHs], 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKON MOCYJOW, MpaBWjiamMu pabOThl B JIabopaTopuu u
npuéMaMu oOpalieHust ¢ JIabopaTOPHBIM O0OPYJOBAHUEM, M3Y4YEHUE U OIHUCAHUE
bU3UYECKMX  CBOMCTB  0OOpa3lOB  HEOPraHWYECKUX  BEIIECTB, HAOIOJICHUE
dusnueckux (MIaBjieHUE BOCKA, TassHUE JIbJ]a, pACTUPAHUE caxapa B CTYIIKE, KUTICHUE
U KOHJCHCAIUs BOJbI) U XUMHUYECKUX (TOPEHHE CBEUU, MPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOMN) SIBJICHUI, HAOIIO/IEHUE U OMHMCAHKE
NPU3HAKOB  MPOTEKaHUsT  XUMHUYECKUX  peakuumii  (pasjiokeHue  caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pazioKEHHE TUAPOKCUIA
menu (1) mpu HarpeBaHuu, B3auMOJACHCTBHE Kee3a ¢ pacTBopoMm coiiu meau (11),
U3y4YEHUE CIOCOOOB pa3leleHusi CMECEH: C IMOMOIIbI0 MarHuTta, (UIbLTPOBAHUE,
BBITIAPUBAHUE, JUCTWILISALMS, XpoMatorpadus, MPOBEAECHWE OYHUCTKH MOBApPEHHOM
COJIM,  HaOJIOJEHWE W  ONHUCAaHWE  PE3yJbTaTOB  TNPOBEJECHUS  OIbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MAacChl, CO3/aHUE MOJENEH MOJIEKYI
(ILIapoCTEeP>KHEBBIX ).

Ba:xHeiimue npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — 3J€MEHT W MPOCTOE
BEIIeCTBO. HaxoxaeHue Kuciopojga B Mpupose, (HU3NYECKUEe U XUMHUYECKHE
cBorictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoaa. CrocoObl
MOJIyYEHHUs KUCIIOPOia B Ja00OpaTOPUU U MPOMBIIIIEHHOCTH. KpyroBopoT kuciaopojaa
B ripupoje. O30H — aJUTOTpoInHas MOAUMUKALIUS KUCIOPO/Ia.

TemnoBoit 3PHeKT XUMHUIECKON pEeaKInK, TEPMOXUMUYECKUE YPABHEHUS, IK30-
U DHJOTEPMUYECKHE peaKiuu. TOIIMBO: Yrojiib M METaH. 3arpsA3HEHuE BO3/1yXa,
YCWJICHHE MapHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.



Bopopon — sneMeHT u nipoctoe BemecTBo. Haxoxnaenue Bojgopoja B Ipupoje,
dusznyueckue ¥ XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI nonyyeHus. Kucmorsl
U COJIU.

Mounsipablit 00bEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPaBHEHUSM.

Odusnueckne CcBOWCTBA BOAbl. Boma kak pactBoputrenb.  PacTtBopsbI.
HacepiieHHbIE M HEHACBHILIEHHBIE PAacTBOPBHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10151 BelIeCTBa B pacTBOpE. XUMHUYECKHE CBOMCTBA BOJAbL. OCHOBaHUS.
Posib pacTBOpOB B mpupoAe U B KU3HU uelioBeka. KpyroBopoT BoAbl B IPUPOJE.
3arpsi3HeHHE NpPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coequHeHuid. Oxcuabl. Kiaccudukanus
OKCHJIOB:  cojieoOpasyromue  (OCHOBHBIE,  KHCJIOTHbIE, amM{OTEpHbIE) U
HecoseoOpasyromue. Homenknarypa okcuoB. @u3nyeckne 1 XUMUYECKUE CBOMCTBA
okcuoB. [lonydenue okcuaos.

OcHoBanns. Krnaccuduxamuss oOCHOBaHMIA: IIETOYM U HEPACTBOPUMBIE
ocHOBaHuA. HomeHnkinatypa ocHoBaHuil. DU3NUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [TosyueHne ocHOBaHUM.

Kucnorel. Knaccudukarus kucinor. Homenknarypa kucior. dusndeckue u
XMMHUYECKUE CBOMCTBAa KUCHOT. Pan axkruBHoctu MerawuioB H. H. bekerosa.
[TomyyeHnue KUCIOT.

Comu. Homenkmatypa coseid. @u3nyeckue W XMMHUUYECKHUE CBOMCTBA COJICH.
ITonyuenue coien.

I'eHeTnueckas CBsI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHHU.

Xumuueckuii IKChepumenm:

Ka4eCTBEHHOE OIPEICICHUE COJAEPKAHUs KHUCIOpOAa B BO3AYyXE, IMOJYYECHHE,
coOupaHue, pacrno3HaBaHUE U HU3YUYEHUE CBOMCTB KHUCJIOpPOJa, HAOII0JICHUE
B3aUMOJICHCTBUS BEUIECTB C KUCIOPOJOM M YCIOBUS BOSHUKHOBEHUS U MIPEKPALLICHUS
ropenus (moxxapa), O3HaKOMJIEHHE ¢ OoOpasllaMyd OKCHJIOB U OIKMCAHUE UX CBOMCTB,
noJiyueHue, cooupanue, pacrio3HaBaHUE U U3Y4YEHUE CBOMCTB BOJOpoia (ropeHue),
B3auMojielictBue Bojgopoaa ¢ okcuaom wmeau (1) (Bo3MOXHO HCIOIB30BaHUE
BUJIEOMATEPUATIOB), HAOIIOJeHHEe OO0pa3loB BEHIECTB KOJIMYECTBOM | MOIb,
MCCJICIOBAHNE OCOOEHHOCTEH PACTBOPEHHMsI BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIECHUE PACTBOPOB C ONPENEIEHHOW MAaCcCOBOM JOJIEM PACTBOPEHHOTO
BEILIECTBA, B3aMMOJICHCTBUE BOJIbI ¢ METa/NIaMU (HATPUEM M KayibI[ueM) (BO3MOMKHO
UCIIOIb30BaHUE BHUJIEOMATEpPUATIOB), HCCIIeAOBaHUE OOpa3IOB HEOPTraHUUYECKUX
BCILIECTB Pa3IMYHBIX KJIACCOB, HAOJIIOJCHHWE W3MEHEHUS OKPACKU HHIUKATOPOB B
pacTBOpax KHUCIOT W IIeNouel, u3ydeHue B3aumojeictBus okcuga meau (II) c
pAacTBOPOM CEPHOM KHCJIOTHI, KHCJIOT C METaUlaMH, PEaKIUid HEUTpan3aluu,
IIOJIy4€HUE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJHOIO METaula APYyTUM W3
pacTBOpa COJIM, PELICHHUE SKCIIEPUMEHTAIBHBIX 33J1a4 10 Teme «BaxkHenmure Kiaccol
HEOPraHUYECKUX COCIUHECHUIN.

IHepuoanuyecknit 3axkoH u Ilepumoauyeckass cucreMa XHMHYECKHX
ieMenToB JI. M. MenageneeBa. CrtpoeHue aTomMoB. XHMHYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBHUTE/IbHbIC PeaKIUH



[lepBble TOMBITKM KJIACCU(UKAIMU XUMHUYECKUX dyieMeHTOB. IloHsTne o
rpynmnax CXOJHBIX JJIEMEHTOB (ILEJIOYHbIE M MICJIOYHO3EMEIbHBIE METaIbI,
rajloreHbl, UHEPTHBIE T'a3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUABI U
TUIPOKCUIBI.

[Tepnonnueckui 3akoH. Ileproanueckas cucTeMa XMMHYECKHX 3JIEMEHTOB /I,
N. MenneneeBa. KopoTkoneproanas u auHHONIEpHoaHAs Gopmbl [leproamaeckoit
cucteMbl xumMuueckux odnemeHToB JI. M. Menneneesa. Ilepuoabl u  Tpynisl.
PU3NYECKHN CMBICII TOPSAAKOBOIO HOMEPA, HOMEPOB MEPHOJIA U TPYIIIIBI SJIEMEHTA.

Crpoenne atomoB. CocraB aToMHBIX saep. M3orTonsl. Dnektponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK  aroMOoB  TepBbiXx 20  XMMHYECKUX  3JIEMEHTOB
[Tepuomnueckoinr cucremsl J[. M. MenngeneeBa. XapakTepuCTUKa XUMHAYECKOIO
3JIEMEHTA 110 ero nosuoxenuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUs pajJnyca aTOMOB XHMHUYECKHX 3IIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB 110 IPyNIaM U epUoJaM.

3nauenue Ilepuogmueckoro 3akoHa u Ilepmogndeckorl CHCTEMBI XUMHYECKHUX
JJIEMEHTOB JUId pa3BuUTHUs Hayku U npaxktuku. JI. M. MenneneeB — yd€HbIM U
IrpaKIaHUH.

Xumuueckass cBsa3b. KoBaneHTHass (MojdsipHass W HENOJIAPHAsi)  CBSI3b.
DIEeKTpOOTPULATENBHOCTh XUMUYECKHUX JIEMEHTOB. VIOHHAs CBA3b.

Crenenp okucienus. OKUCIUTENBHO--BOCCTAHOBUTENIbHBIE peakunu. [Iponeccsl
OKHUCJIEHUS! U BOCCTAHOBJIEHHsI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3yd4eHrne OOpas3IOB BELIECTB METAVIOB M HEMETAJIOB, B3aHMOJCICTBHE
TUAPOKCUIA IIMHKA C pPacTBOpaMM KHCIOT M IIEJIOYEH, IPOBEICHHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPHUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLMMI
(ropeHue, peakuuu pazioKeHHsI, COSUHEHU).

Mescnpeomemmnuie ceasu

Peasmzannst MeXnpeaMETHBIX CBSI3€M IPU M3YYEHHMM XUMUHM B 8 Kiacce
OCYULIECTBJISIETCS YEPE3 UCIIOJIb30BAHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX TTOHITHH,
TaK W TOHATUW, SBISAIONIMXCS CHUCTEMHBIMU JUISI  OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO0mme ecTecCTBEeHHO--HAy4YHbIE TMOHATHS: HAYYHBIM (PaKT, TUIOTE3a, TEOpHs,
3aKOH, AaHaJdW3, CHHTE3, KiIacCU(HUKANUs, IEePUOAUIHOCTh, HAOIIOJACHUE,
JKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: MaTepus, aToM, 3JIEKTPOH, ITPOTOH, HEUTPOH, HOH, HYKJIMJ, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJJICKTPUYECKUM 3apsiji, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BeIlleCTBa, ra3, (U3MUeCKUe BETMUNHbBI, €IMHULIBI U3MEPEHHUS,
KOCMOC, IIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: porocunTes, apixanue, buocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIbl, TOPHBIE MOPOJIBI, MOJIE3HBIC
MCKOIIAa€MbI€, TOILINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHYECKAas] peaKUMs



[lepuonnueckuii 3akoH. Ilepuoguueckas cucrteMa XMMHUYECKUX JJIEMEHTOB [l.
N. MenpeneeBa. CrtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX MEPUOJIOB, KAJIUS, KAIbIUA U UX COCJUHECHUN B
COOTBETCTBHUM C IOJOKEHHUEM 3JIEMEHTOB B [lepuoauueckoi cucreme u CTpOCHUEM
UX aTOMOB.

Crtpoenue BemiecTBa: BHIBI XUMHYECKOW CBA3U. THUNBI KPUCTAILTAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUNA KPUCTAUIMYECKOM PEETKU U
BUJIa XUMHYECKOU CBS3H.

Knaccudpukanuss u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCA K Pa3JUYHbIM KjaccaM HEOPTraHUYECKUX
COCMHEHUN, T€HETUYECKas CBSA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XumMudeckux peakiuii mo pa3indHbIM MPU3HAKaM (110 YUCITY U
COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIIOBOMY (D (PEKTy, M0 N3MEHEHUTO
CTEMCHEW OKHUCICHUSI XUMHUYECKUX OHJIEMEHTOB, IO OOpaTUMOCTH, IO YYacCTHUIO
KaTtaJin3aropa). JK30- U SHI0TEPMUUECKUE PEAKIINU, TEPMOXUMUYECKUE YPABHCHUSI.

[lonsitTue o ckopocTH Xumuueckol peakuuu. [loHsTue 00 00paTUMBIX H
HEOOPATUMBIX XMUMHUYECKHX peakiusX. [IoHsATHEe O TOMOTEHHBIX M T€TEPOTEHHBIX
peakuusx. [lonsatue o karanuze. I[loHsTue o xumuueckoM paBHoBecud. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PpEAKIMH U IIOJ0KEHUE XHUMHUYECKOTO
paBHOBECHUSL.

OKUCINTETBbHO-BOCCTAHOBUTEIIHHBIC peaxkuuu, 3JIEKTPOHHBIN OastaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKunu. CocraBiieHue YpaBHEHUM
OKHCJIMTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUMA C  HCHOJIB30BAHUEM  METOJIa
3JIEKTPOHHOTO OajaHca.

Teopus >IEKTPOJUTHYECKON TUCCOIUALIMU. DJIEKTPOJIUTHI U HEIJECKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MexaHu3M [OuMcCOLMAlMM BELIECTB C Pa3JIMYHBIMH BHAAMU
XUMU4ecKoil cBsizu. CteneHs aucconnanuu. CHIbHBIC U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu monHoro oOMeHa. YCIOBHUSI MPOTEKaHUSI peakluii MOHHOTO OOMEHa,
NOJIHBIE W COKpalléHHbIE WOHHBIE ypaBHEHHs peaknuidl. CBOWCTBa KHCIIOT,
OCHOBAHMI M COJIEW B CBETE MPEACTABICHHUIN 00 3IEKTPOJUTUUYECKON AUCCOLIMALIMH.
KauecTBeHHble peakiiuu Ha HOHBL. [IoHATHE O THApONIU3E CONEN.

Xumuueckuii IKChepumenm:

O3HAKOMJICHUE C MOJICNIIMUA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BCILIECTB — METAUIOB M HemeTauioB (rpadura W anmasa), CJIOXKHBIX BEIECTB
(x7opuma HATpHsl), UCCIETOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOM PEakiuu OT
BO3JICHCTBUSI PA3TUYHBIX (PAKTOPOB, UCCIIEIOBAHUE AJIEKTPOIMPOBOIHOCTH PACTBOPOB
BEILIECTB, IMPOIECCAa JHUCCOLMAIMU KHUCIOT, WIeIoued U cojed  (BO3MOXKHO
UCIIOIb30BAaHUE BHUJEO MAaTEpHAOB), IPOBEAEHUE OMBITOB, WUIOCTPUPYIOLIUX
PU3HAKK MMPOTEKAHUS PEaKIuii HOHHOTO oOMeHa (00pa3oBaHUE OCAaJIKa, BBIJCICHHE
ra3a, oOpa3oBaHUE BOJbI), OMBITOB, HILTIOCTPUPYIOMIUX MPUMEPHI OKHUCIHTEIHHO-
BOCCTAHOBUTEJILHBIX peaKIUi (TOpeHUE, PEaKIMu pasJIOKEHUs, COCIUHECHUS),
pacno3HaBaHUE HEOPraHUYECKUX BEUIECTB C MOMOIIBI) KAYECTBEHHBIX PEAaKUUN Ha
WOHBI, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/a4.



Hemetanbl 1 uX coeinHEeHUA

OOmiass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (U3MUEeCKHEe CBOWCTBA MPOCTHIX
BEIIECTB — I'aJIOTEHOB. XUMHUUYECKHE CBOMCTBA HA IPUMEPE XJIopa (B3aMMOJIEHCTBHE C
MeTaJllIaMM, HeMeTajllamH, wienodamu). Xiopoojgopoa. ConsiHas —KHUCIIOTa,
XHMHUYECKUE CBOMCTBA, OJTYYEHHUE, IPUMEHEHHE. [[efCTBUE XJI0pa U XJIOPOBOIOPOa
Ha OpraHu3M 4esoBeka. BakHelme XJopubl U UX HaXO0XKIECHUE B IPUPOJE.

Obmas xapaktepuctuka 31meMeHToB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHne M (U3MUYECKUE CBOMCTBA
IPOCTBIX BEIECTB — KUCIOPOJa U Cepbl. AJUIOTPONHbIE MOJAU(PUKALKUN KUCIOPOJA U
cepbl. XUMHUYECKUE CBoilcTBa cepbl. CepoBOJOpOJA, CTpOeHUE, (U3HUECKHE U
XUMUYecKrue cBoicTBa. OKCHABI Cepbl KaK NPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kuciora, GU3MYEeCKUe U XUMUYECKUE CBOMCTBA (00IMEe KaK MPeaCTaBUTEIS
Kjacca KHCIOT U crenuduyeckue). XUMUYECKHE peakluu, Jiekalllue B OCHOBE
IIPOMBITINICHHOTO CToco0a TMOJy4YeHUs] CEpHOM KHUCIOTHL. [IpuMeHeHue cepHoi
KucJIOoThl. COJM CEepHOM KHUCIOTHI, KAyeCTBEHHAs pEakUus Ha CyJb(aT-HoH.
Haxoxnenue ceppl M €€ coelMHEHMH B NpUPOJAE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Kalollel Cpe/ibl COeTMHEHUSIMU CEPbI (KUCIOTHBIE J0XKIH, 3arpA3HEHUE BO3TyXa
U BOJOEMOB), CIIOCOOBI €0 MpeI0TBPAIIECHHUS.

OO6miast xapaktepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUSA
aTOMOB, XapaKTEpPHBIE CTENEHU OKHUCIECHHs. A30T, pacHpOCTpaHEHUE B IPHUPOJE,
¢usnyeckue U xumMuueckue cpoiicta. Kpyrosopor a3ora B npupoje. AMMHaK, €ro
¢u3nyeckue U XMMHUYECKHUE CBOWCTBA, MOJy4YeHHE U mnpuMeHeHue. Conu aMMOHHS,
uxX (u3nuecKue M XMMHYECKHE CBOMCTBA, mpuMeHeHHe. KauecTBeHHas peakiusi Ha
MOHBl aMMOHHUA. A30THas KHUCJIOTa, €€ NOoJIydeHHe, (PU3NYEeCKHEe M XUMUYECKHE
cBolicTBa (OOlIME Kak MPEICTaBUTENIs Kjacca KHUCIOT U crenuduyueckue).
Hcnonb3oBaHWe HUTPATOB U COJIEM aMMOHHUS B KaUECTBE MUHEPAIbHBIX YA0OpPEHUM.
XUMHUUYECKOE 3arps3HEHUE OKPY KaIoIIeld cpeibl COSAMHEHUSIMUA a30Ta (KUCIOTHBIC
JOXAMW, 3arps3HEHHE BO3JyXa, MOYBbl U BOA0EMOB). Docdop, alIoTPOIHbIE
momudukanuu docdopa, pusndeckue u xumudeckue cporcta. Oxcug dhocdopa (V)
u (dochopHas kuciora, (UMYECKUE W XUMUYECKHE CBOWCTBA, IOJyYCHHE.
Hcnons3oBanue ¢pocdaToB B KaUECTBE MUHEPAIBHBIX YI00pEHUH.

OO6mass xapakrepucTuka 35ieMeHTOB I[VA-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpPHbIE CTENEHU OKUCIEHUS. YTJIEpOJl, auIOTPONHbIE MOAU(DUKAIIIH,
pacnpocTpaHeHue B Mpupoje, (pu3nyeckrue M XUMHUYECKHe CBOMCTBA. AAcCOpOIus.
KpyroBopor yriepona B npupojie. OKCuabl yriaepoa, ux Gu3nyeckrue 1 XuMUIecKue
CBOICTBA, JCHCTBHE HA JKMUBBIE OPraHU3Mbl, IOJYyYEHHE M TNPHUMECHECHHUE.
DKoJIOTUYECKHe TMpoOJieMbl, CBsi3aHHbIE ¢ oOkcugom yriepoaa (IV), rumoresa
TJI00QIPHOTO TIOTETUICHHS KJIMMaTa, MapHUKOBBIA A (dEKT. YTompHas KUCIOTa U €€
CONMM, WX (U3MYECKHEe W XHUMHUYECKHME CBOWCTBA, MOIYYCHHE U TNPUMEHEHHE.
KauectBenHnass peakuust Ha kapOOHaT-uoHbl. Vcrnonb3oBaHHe KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIILIEHHOCTH U CEJIbCKOM XO31CTBE.



[lepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, dTAHOJI, TJIUIEPUH, YKCYCHasi KUCIIOTA).
[IpupoHbie HCTOYHUKHU YTIIEBOJOPOIOB (Yroib, IPUPOIHBINA Ta3, HEPTH), TPOTYKTHI
ux mnepepaboTku (OEH3WH), UX POJb B OBITY W TPOMBINUICHHOCTU. [loHsTHE O
OMOJIOTUYECKH BAYKHBIX BEIIECTBAX: )KUPAX, OCIIKaX, YIIIEBOJAX — U UX POJIHU B KUZHH
yesnoBeka. MarepualibHOE€ €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usmueckue M XHMMHUYECKHE CBOWCTBA, IOJYyYEHUE H
npumMenenue. CoeluHeHUs1 KpeMHus B nipupoje. OO1ue npeacTaBieHuss 00 OKCUie
kpemHust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HCMOJb30BAaHUE B OBITY, B
IPOMBIIIJIEHHOCTA. Ba)kHelIllne CTpOUTENbHbIE MAaTepHallbl: KEpaMuKa, CTEKIIO,
IIeMeHT, 0eToH, kenme3o00eroH. IlpobOiembl  O€30MaCHOTO  HMCIOJIB30BAHMS
CTPOUTENIbHBIX MATEPUAJIOB B OBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHUE OOpa3I[OB HEOPTaHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
MPOBEJICHNE KaU€CTBEHHBIX PEaKIMil Ha XJIOPUA-UOHbI U HAOJIIOICHUE MTPU3HAKOB UX
MIPOTEKAHUS, OIBITHI, OTPAXKAIONTNE (PU3NUECKUE U XUMHUECKUE CBOWCTBA TAJIOTCHOB
U UX COCIUHEHUHN (BO3MOXKHO HCIOJIH30BAaHUE BUEOMATEPUATIOB), O3HAKOMJIEHUE C
oOpa3uamMu XJOPUAOB (TAJIOr€HHUIOB), O3HAKOMJIEHHE ¢ oOpa3lamMu cepbl U e€
coeIMHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BAaHUE BHUEOMATEpPUAIOB), HAOJIOJICHUE
npolecca OOyriauBaHUsS caxapa IM0j JCHCTBUEM KOHIICHTPUPOBAHHON CEpHOM
KUCIIOTBI, M3y4YEHHE XWMUYECKHX CBOWCTB pPa30aBJICHHON CEpPHOM KHUCIOTHI,
IIPOBEJICHUE KAYEeCTBEHHOW peakiuu Ha Cyib(haT-uoH U HAOJIOJEHUE MpHU3HaKa e
POTEKaHMs, O3HAKOMJICHHE C (u3nyeckuMu CcBOWCTBaMH aszoTa, (ocdopa m ux
COCTMHECHMI (BO3MOKHO MCIIOJIb30BAaHUE BUCOMATEPHUATIOB), O0Opa3iiaMu a30THBIX H
dbochopHbIX yaoOpeHuil, MoiaydyeHHe, coOupaHue, paclo3HABAaHWE W U3YUYCHUE
CBOMCTB aMMHaKa, MIPOBEJICHNE KaueCTBEHHBIX PEaKiMii Ha OH aMMOHUs U (pocdat-
MOH W U3y4YCHUE MPU3HAKOB UX MPOTEKAHUs, B3aUMOJIEHCTBUE KOHIICHTPUPOBAHHOM
A30THOM KHCIOTBI C MEIbl0 (BO3MOXKHO HCIOJB30BAHUE BUIEOMATEPUAIIOB),
U3yYEHUE MOJENe KpUCTAIUIMYECKUX pEmIETOK anmasa, rpadura, ¢yiepeHa,
03HAKOMJICHHE C TIPOIIECCOM aJICOPOIUU PACTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM
yraéM W YCTPOWCTBOM TMPOTHBOTAa3a, MOJydYeHUE, COOWpaHue, pPacro3HABAHHUE H
M3yUYCHHE CBOMCTB YIVICKUCIOTO Tra3a, MPOBEJICHHE KAYECTBEHHBIX pEaKIUil Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yYCHUE MPU3HAKOB UX MPOTEKAHUSI, 03HAKOMJIEHUE C
NPOAYKIMEH CUIIMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE AKCIEPUMEHTAIBHBIX 3a71a4
1o Teme «BakHee HeMeTaIbl U UX COSUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO0m1as XxapakTepUCTUKA XMMHUYECKUX AJIEMEHTOB — METAJ/VIOB HA OCHOBAHUHU HUX
nonoxxeHus B Ilepuonnueckonn cucreme xumuueckux siemeHToB Jl. M. Menneneesa
U cTpoeHus aToMoB. CTpO€HHE METAIIOB. MeTajinueckasl CBA3b U METAJIIMYECKast
KpUCTAJINIMYECKasT PEHETKA. OJIEKTPOXUMUYECKUN PsAJ HalpsHKEHW METallloB.
dusznueckne W XUMHYECKHE CBOWCTBA MeTauioB. OOmIMe CrmocoObl MOTyYeHUS
MeTtauioB. [loHSATHE O KOPPO3WH METAIOB, OCHOBHBIC CIOCOOBI 3alIUTHI UX OT



koppo3uu. CruiaBel (CTajb, YyryH, AIOPATIOMUHHUHN, OpOH3a) U WX NPUMEHCHHUE B
OBITY ¥ POMBIIILJIEHHOCTH.

[Ilenounsle MeTasepl: nosokeHue B llepuoamyeckon cucreme XUMHUYECKHUX
anementoB J[. M. MenpaeneeBa, CTpo€HHE WX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
®u3znyeckue U XUMHUYECKHE CBOWCTBA (Ha mpumepe HaTtpus U Kanus). OKcuabl U
TUJIPOKCUIBI HATPUA U KaJns. [[pruMeHeHne MEI0YHBIX METAJIIIOB U UX COCTMHEHHUIM.

[[lenouyno3eMenbHble  METaJIbl MarHuii M KalbLMH: IIOJIOXKCHHE B
[Tepunonnueckoil cucreme xumuieckux annementoB . 1. MenaeneeBa, CTpoeHre UX
aTOMOB, HaxoXkJieHue B mpupoae. PU3NUYECKUe U XUMUYECKHE CBOMCTBA MAarHusl U
Kanpuud. BaxkHeimme coequHenus Kanblus (OKCUA, TUAPOKCH, coir). KECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AmomMuHuii: nosioxkeHue B llepuonnueckoil cucreMe XUMHYECKUX 3JIEMEHTOB
JI. . MeHnneneeBa, CTpoeHuME aToma, HaxoxJaeHue B mnpupojge. dusznueckue u
XUMHUYECKUE CBOMCTBA aMOMHHHSA. AMQOTEpHbIE CBOMCTBAa OKCHAA W THIPOKCUAA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuognueckoit cucreMe XuMu4eckux sneMeHTon [l. M.
MenpeneeBa, CTpOCHUE aTOMA, HAX0XAEHUE B Npupoje. PU3NYecKue U XUMUUYECKHE
cBoricTBa sxene3a. Okcuiwl, rugpokcubl U conu keneza (II) m xenesa (II), ux
COCTaB, CBOKMCTBA U MOJIyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O00pa3laMu METAJIOB H CIUJIaBOB, HX (U3UYECKUMU
CBOMCTBaMU, U3yUYECHHE PE3YJIbTATOB KOPPO3UU METAILIOB (BO3MOKHO UCIIOJIH30BAHUE
BUJIEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHAA KalbIUS W HATPUS C
BOJIOM (BO3MOKHO HCHOJIb30BAHHE BUJIEOMATEPUATIOB), HCCIEIOBAHUE CBOWCTB
HECTKOM BOJIbI, IIPOLIECCa TOPEHUS KeJle3a B KUCTOPoJie (BOZMOXKHO UCIIOIL30BaHUE
BUJICOMATEPUATIOB), TPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEaKIUi Ha HWOHBI:
MarHus, Kajibllus, adtoMuHus, IuHKa, sxene3a (II) w sxemesa (1), memu (II),
HaAOJII0/ICHHE U OMMCAaHUE MPOIIECCOB OKPAIIMBAHMS TUITAMEHU MOHAMU HATpUSs, KaJlus
U Kanpuus (BO3MOXXHO  UCIIOJb30BaHUE BUJIEOMATEpPUAIOB), HCCIIECIOBAHUE
aM(OTEpHBIX CBOWCTB THAPOKCHJIA AITIOMUHUSA W TUIPOKCHIA IIMHKA, PEIICHHE
AKCIEPUMEHTANIbHBIX 33J1a4 10 TeMe «BakHelIe MeTauibl U UX COSAUHEHUSD.

XuMHA H OKpY:Ka0LIas cpeaa

BemectBa u marepuanbl B TOBCEIHEBHOM W3HM 4YeEJIOBEKa. bezomacHoe
WCITOJIb30BAaHNE BEIIECTB W XUMHUYECKUX peakiuii B ObIiTy. [lepBas momoris mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HCHUE OKpYXarollel cpeanl (mpenesibHas J0omycTUMast
KOHIIeHTpanus BemiecTB, gaidee — I[1/IK). Ponb XxumMuu B pelieHHH SKOJOTHUUECKUX
poOJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIABbI METAJJIOB, IMOJUMEPHbBIC
MaTEepHaIbl).

Mesxcnpeomemmnuwie ceasu



Peanm3zanuss MEXNpeAMETHBIX CBS3€H NpU U3YYCHUHM XHMHH B 9 Kiacce
OCYUIECTBJISIETCSl Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHH,
TaK W T[OHSATHM, SABJIAIOIIMXCS CUCTEMHBIMH Il OTHEIbHBIX IPEIMETOB
€CTECTBEHHO--HAyYHOTO IUKIIA.

OOmue ecTeCTBEHHO-HAY4YHBIE TOHATHUS: Hay4HbI (DakT, TuUmores3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KIacCH(pHUKAIuUs, TMEepPUOAUYHOCTh, HAOIIOJIEHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3P (DEKT,
TEXHOJIOTHsI, MaTEPUATIBI.

®dwusuka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUJ, W30TOIIHI,
PaAMOAKTUBHOCTD, MOJIEKYJIa, AIIEKTPUUECKHM 3aps, IIPOBOTHUKH,
HOJYIPOBOJHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TEI0, 00bEM, arperaTHoe
COCTOSIHME BEIIEeCTBa, ra3, pacTBOpP, PAaCTBOPUMOCTb, KpHUCTaNIMYECKas peIIETKa,
CIUIaBbl, (PU3MUYECKUE BEIIMYMHBI, SAUHHUIIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO,
I1aHeTsl, 3BE3/1b1, CoHIIE.

buonorusa: QorocunTe3, apixaHue, Ouocdepa, SKOCHUCTEMA, MHHEpAIbHBIC
yA00pEeHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE TTOPOJIbI, MMOJE3HBIC
UCKOIAaeMbI€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE  pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl  OCHOBHOT'O  OOIIEro
o0pa3oBaHMs JIOCTUTAIOTCS B XoJie OOy4YeHHs XMMHHM B €JAMHCTBE Y4YeOHOU u
BOCIIUTATEIIBHOW JEATEIbHOCTH B COOTBETCTBHM C TPAAULMOHHBIMU POCCHIUCKUMH
COI[MOKYJIbTYPHBIMH W JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPHUHSITHIMU B
oOIecTBe TMpaBWJIaMU M HOPMaMU TIOBEJCHUS U CIOCOOCTBYIOT IIpoIlleccam
CaMOITO3HAaHUs1, CAMOPA3BUTHUS U COLMAIU3ALUN 00y4arOIUXCS.

JIngyHOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTh 00yYaromuXxcs
PYKOBOJICTBOBATbCS ~ CUCTEMOM  TO3UTUBHBIX  I[IEHHOCTHBIX  OpPUEHTAMU U
pacuiMpeHue omnbITa ASsTeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTHU:

1) naTpUOTHYECKOTO BOCIIMTAHMS:

LHEHHOCTHOT'O OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACJIE[IUI0, TOHMMAaHWA 3HAYEHUS XUMHUUYECKOM HAyKh B KU3HU
COBPEMEHHOT0 OOIIEecTBa, CIIOCOOHOCTH BJIANIETh JIOCTOBEPHOW HHGPOpMAIUEH O
MEPEOBbIX JOCTHIKEHUSAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHMSA:

MPEJCTABICHUSI O COLMAIBHBIX HOPMax U TNpaBUJAX MEKIMYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTUBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, YueOHO-UCCIeA0BATEIBLCKOM, TBOPUECKON U IPYTUX BUJIAX JCSATEIBLHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JESITENIbHOCTH TMPU  BBITIOJIHEHUH
y4eOHBIX, TIO3HABATEIbHBIX 3a/1ay, BBIMIOJIHEHUH XHMHUYECKUX DSKCIEPUMEHTOB,
CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHHUIO U B3aHMMOIIOMOIIH
B IIpoliecce 3TOM y4eOHOU JesATeTbHOCTU, TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE U
MOCTYIKH CBOMX TOBAPHUIIEH C MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHHUS TIOCJIEICTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O O3HAHMSL:

MHPOBO33PEHUYECKHUE TMPEJCTABICHUS O BEIIECTBE M XUMHUUYECKOW peaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTUA HAyKH W COCTaBJISIOLINE
OCHOBY ISl TIOHUMAaHUsl CYIIHOCTH HAYYHOM KapTHUHBI MHpa, MPEACTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS TPUPOJbI, B3aUMOCBS34X 4YEJIOBEKAa C
MIPUPOJTHOM CPEION, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTE;

MO3HAaBaTEJbHbIC MOTHUBBI, HANPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOJUMBbIC ISl OOBSCHEHUS HAOIIOJaeMbIX MPOLIECCOB U SBJICHUH,
MO3HABATEIbHOM, WHQPOPMAIMOHHON W YUTATENbCKON KYJIbTYphl, B TOM YHUCIE
HAaBBIKOB  CaMOCTOSITEJIbHONH pabOTBl C Y4eOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEPATypOd, JTOCTYNMHBIMH TEXHUYECKUMU CpPEJICTBaMH  MHGOPMAIIMOHHBIX
TEXHOJIOTHH;



UHTEpEC K OOYYeHHI0 M [O3HAHMIO, JHO003HATEIBbHOCTb, T'OTOBHOCTh U
CIIOCOOHOCTH K CaM000pa30BaHHUI0, MPOEKTHON U UCCIIEI0BATEIbCKON JIEATETbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIIPaBJIEHHOCTU U YPOBHS O0yUYEHUS B JajbHEHIIEM;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbSI:

OCO3HaHUE UEHHOCTH KM3HU, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3J0pOBBIM 00pa3 ’KW3HU, OCO3HAHWE IOCJIEACTBUNA M HENPUITHE
BPEAHBIX  MpUBbIYEK  (YNOTpeOJIEHHs  aJIKOroJyis, HapKOTHKOB,  KypeHHs),
HEOOXOJMMOCTU  COOJIFOJIEHUST MpaBwil  0€30MacHOCTH MpU  OOpaIlleHUU  C
XUMUYECKMMHU BEILIECTBAMU B OBITY U PEANIbHOW KU3HH;

5) Tpy10BOIr0 BOCIMTAHMS:

MHTEPEC K MPAKTUYECKOMY HM3Yy4eHHIO Mpodeccuil U TpyAa pazuyHOro poja,
yBaXEHUE K TPYAY U pe3yibTaTam TPYIOBOH JEATEIbHOCTH, B TOM YMCJIE Ha OCHOBE
OPUMEHEHUS MPEIMETHBIX 3HaHUN 110 XMMUHU, OCO3HAHHBIN BHIOOP MHIUBUAYAIbHON
TPACKTOPUM TMPOAOKEHUS 00pa3oBaHUsl € YYETOM JIMYHOCTHBIX MHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, ycCreurHou
npo(hecCHOHANBFHON ACSITENFHOCTH M Pa3BUTUSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTD
aJanTHUPOBAThCA B MPOPECcCUOHANIBHOU CPEE;

6) 3K0JI0rH4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKHU LIeNecO00pa3HOe OTHOLIEHUE K MPUPOJIE KAK UCTOYHUKY KU3ZHH
Ha 3emje, OCHOBE €€ CyYIIECTBOBAaHMS, IOHUMAHUE LIEHHOCTU 3J0pOBOTO H
O0e3zomacHOro o0Opa3a JKM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJICHUS
paBuJl OE30MACHOTO MOBEIEHUS MPU paboTe C BEIIECTBAMHU, a TaKXKE B CUTyalUsX,
YTPOXKAIOIIMX 3/I0POBbIO U )KM3HU JIOJEH;

CIIOCOOHOCTH MPUMEHATh 3HAHWS, MOJy4aeMble NPH W3YYEHUU XUMUH, IS
pelmeHns 3a1a4, CBA3AHHBIX C OKPY)KAIOLIEH NMPUPOMHOW CPENOM, ISl TOBBIIICHUS
YPOBHSI ~ 3KOJIOTMUECKOW  KYJbTYpbl, OCO3HaHMS  TJIOOQJIBHOIO  Xapakrepa
HKOJIOTMYECKUX NpOoOJeM M MyTed HX PELICHUS IMOCPEACTBOM METOJ0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS MM B II03HABATEILHOM,
KOMMYHUKATUBHOM U COIMATIBHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX PE3yJbTATOB  BBIACISIOT 3HAYMMBIE A
dbopMHUpOBaHUS MUPOBO33PEHUSI OOIICHAYYHBIE MOHATHSA (3aKOH, TEOPHSs, MPUHIIUII,
runoresa, (axkr, cucrema, IMpoLecc, OKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCTIOJB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YYE€OHBIX MpPEAMETax W IO3BOJSIOT Ha
OCHOBE 3HAHMH M3 ATHX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHUE O MEIOCTHOU
HAy4YHOM KapTUHE MUpPA, U yHUBEpCAJIbHbIC Y4YEOHbIE JE€UCTBHS (IIO3HABATEIbHBIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIe OOECNEeYUuBaOT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHUIO Y4eOHOM
JESITEILHOCTH.

Ilo3HaBaTeabHBbIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUS

ba3oBble JJornyeckue 1eicTBus:



YMEHUSl HCIMOJb30BaTh MPUEMBI JIOTUYECKOIO MBIIUICHUS TPU OCBOCHHUH
3HAHUW: PACKPHIBATh CMBICH XUMHUYECKHX IOHATUN (BBIIEIATH WX XapaKTEpHbIE
NPU3HAKYU, YCTAHABJIMBATh B3aUMOCBA3b C JAPYIMMH IOHSATUSIMH), HCIIOIb30BAThH
HOHATUA JJi1 OOBSCHEHUS OTAENBHBIX (PAKTOB M SIBJICHUI, BHIOMpATh OCHOBAHMS U
KPUTEpUHU I KJIacCU(UKAIMM XUMUYECKHX BEIIECTB U XMMHMUYECKUX DPEaKIIH,
yCTaHaBIUBATh MPUYUHHO-CICACTBEHHBIE CBSA3M MEXIy OOBEKTaMU H3Yy4YCHHUS,
CTPOUThH JIOTUYECKHE PACCYXACHUS (MHAYKTHUBHBIE, IE€IyKTUBHbBIC, MO AHAJIOTHUH),
JIeNaTh BHIBOJbI U 3aKJIIOYEHUS;

yMEHUE TMPUMEHSATh B IIpolLlecce TMO3HaHUS TOHATUS (NIpeAMETHbIE U
METaNpeAMETHBIE), CUMBOJIMYECKHUE (3HAKOBBIE) MOJENH, UCIIOJIb3YEMbIE B XUMMH,
npeoOpazoBbIBaTh IMIMPOKO MPUMEHSEMbIE B XHMHUU MOJENIbHbIE MPEJICTaBICHUS —
XUMHUYECKUHA 3HAK (CHUMBOJ OJJIEMEHTA), XHUMHUYecKas QopMmyjia U YypaBHEHHE
XUMHUYECKON pEeaKkUUH — NPH PELICHUH Y4YeOHO-IIO3HABATENbHBIX 3a/1ad, ¢ YYETOM
3TUX MOJIEJBHBIX MNPEICTABICHUN BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHBIE
OPU3HAKH M3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIHil,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH,  IPUYUHHO-CIEJICTBEHHBbIE  CBA3M WU
IPOTUBOPEYHS B U3yHAEMbBIX MIPOLIECCAX U SIBICHUSX.

Ba3oBnle ucciienoBarejbcKkye 1eMCTBUSA:

YMEHHUE HCIIOJIB30BaTh IIOCTABJIEHHBIE BONPOCHI B KAadyeCTBE WHCTPYMEHTA
MO3HAaHMsI, a TAKXKE B KaUeCTBE OCHOBBI JJIsi ()OPMUPOBAHUS TUIIOTE3bI IO MTPOBEPKE
[IPABUJIBHOCTH BBICKA3bIBAEMBIX CYK/ICHHI;

NpUOOpEeTEeHUE OMbITa M0 I[JIAHUPOBAHUIO, OpPraHU3alMU U TPOBEACHUIO
YUYEHHUYECKUX OJKCIIEPUMEHTOB, yMEHUE HalJogaTh 3a XOJOM  Ipollecca,
CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3ylsbTar, (opMyIHpoBaTh 00OOLIEHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O
pojesaHHON padoTe.

Pabora ¢ undgopmanmeii:

YMEHHME BbIOMpATh, AHAJIU3UPOBATH U HUHTEPIPETUPOBATH HH(POPMALIHIO
pa3IMyYHbIX BUJOB U (OPM IPEACTABICHUS, MOIYyYaeMYyI0 U3 pPa3HbIX MCTOYHHKOB
(Hay4HO-TIOMYJIIpHAs JIUTepaTypa XUMUUYECKOTO COIEP KaHUs, CIIPAaBOYHbIE TTOCOOUS,
pecypcebl HTEepHETa), KpUTHUYECKH OLEHUBATH IIPOTUBOPEUYHMBYIO U HEJLOCTOBEPHYIO
uH(pOopMaIuIo;

YMEHUE MPUMEHATh Pa3JIMYHbIE METOAbl U 3aMpPOCHl MPU IMOUCKE M OTOOpE
uH(pOpMaIlMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBIIOJHEHUS
y4eOHBbIX M TMO3HABATENbHBIX 3aJlay ONpEeNeIEHHOr0 THIMa, MPUOOPETEHUE ONbITA B
o0nacT  MCHONB30BaHUS  HMH(OPMALMOHHO-KOMMYHHMKATHBHBIX  TEXHOJIOTHH,
OBJIAJICHHE KYJbTYpOH aKTHBHOI'O MCIOJb30BAHUS PA3JIMYHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BbIOMpaTh ONTUMAaJIbHYIO (OpMY MpencTaBieHHus MHGOpMALUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3a/Ja4d  HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
apyrumu Gopmamu rpaduKu U UX KOMOWHAITUSIMU;

YMEHUE HCHOJB30BATh W  aHAIM3UPOBATh B Ipolecce y4yeOHOH H
UCCIIEIOBATENbCKOM JIEATETbHOCTH WH(OPMAIMI0 O BIUSHUM HPOMBIILIEHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH TPUPOIHON CPEbI.



KoMMyHHMKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

yYMEHHUSI 33J1aBaTh BOMPOCHI (B X0/ Auaiora u (WiM) IUCKYCCUHU) IO CYIIECTBY
oOcyxmaemMoll  TeMmbl, (OPMYJIUPOBATh CBOM  NPEAJOKEHHUS  OTHOCUTEIHHO
BBIITOJTHEHUS NPEITIOKEHHOM 3a/1auu;

YMEHUSI  TPEACTABIATh  IIOJYYEHHbIE  pe3yJbTaTbl  I103HABATEIbHOU
JEATENBHOCTH B YCTHBIX M IMCBbMEHHBIX TEKCTaxX; A€JIaTh MPE3CHTALUIO PE3YJIbTaTOB
BBITIOJTHEHUST XUMHUYECKOTO AIKCIIEPUMEHTa (J1abopaTOpHOTO OMBITA, JTabOPaTOPHOMA
pabOThI O UCCIIEAOBAHUIO CBOMCTB BELIECTB, yUEOHOI0 IPOEKTA);

yMEHUsT y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NIO3HABATEJIbHOM U HMCCIIEIOBATEIBCKON AEATEIIBHOCTH MPHU PELICHUH BO3ZHUKAKOLIUX
npo0ieM Ha OCHOBe Yyu€ra OOIIMX MHTEPECOB U  COTJIACOBAHUS  IMO3UIIMMA
(0OcyxeHus, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPAHHAIIMS COBMECTHBIX
NENUCTBUMN, OMpe/ieJICHUE KPUTEPHUEB IO OLIEHKE KayecTBA BBITIOJIHEHHOW PabOThI U
JpyTHe).

PeryasiTuBHBIC YHHBEpPCAJbHbIC YYeOHbIE 1eHCTBUSA:

YMEHHUE CaMOCTOSTEIBHO ONPEAEHATh LEIH JEITEIbHOCTH, IUIAHUPOBAT,
OCYIIECTBJISATh, KOHTPOJHUPOBATH M TPH HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JesITeNbHOCTh, BBIOMpaTh Hambosiee 3(PPEeKTUBHBIE CHOCOOBI pelieHus Yy4eOHBIX H
NIO3HABATEIBHBIX 3a/la4, CaMOCTOSITEJIbHO COCTaBJSITh WM  KOPPEKTHPOBATH
NPEMIOKEHHBIA ANTOPUTM  JEHCTBUM TPU BBINOJIHEHWH 3aJaHUM C  YYETOM
MOJIyYEHHUsI HOBBIX 3HAHMN 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsiX,
OLICHUBATh COOTBETCTBUE IMIOJIYUYEHHOIO pE3yJbTaTa 3asBICHHON LEIHW, YMEHHUE
VCIIOJIb30BATh U aHAIIM3UPOBATh KOHTEKCTHI, ITPE/JIaracMble B YCIOBUHU 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mpenMETHBIX pe3yJbTaTOB IO OCBOEHHUIO  00s3aTEIBHOrO
colepKaHUsl, YCTAHOBICHHOTO JaHHOW (enepalibHOW pabouell Mmporpammoi,
BBIJICTIAIOT: OCBOCHHBIE OOYYaIOIMMHKCS HAYYHBIC 3HAHUS, YMEHUS W CIOCOOBI
NeHCcTBUH, crienuUaecKue sl IPeAMETHON 0071acTh « XUMUS», BUIBI JEATEILHOCTH
0 TOJYyYEHHIO HOBOTO 3HAaHMUS, €ro HWHTEpPHpeTalud, MpeoOpa3oBaHUI0 H
MIPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K xoniy o0yuyenusi B 8 kjacce npeiMeTHbIE pe3yibTaThl HA OA30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

* pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IIOHSATHUW: aToM, MOJIEKYJa,
XUMHAYECKUN DJIEMEHT, IIPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT M HEOJHOPOAHAs1), BAJEHTHOCTb, OTHOCUTEIbHA aTOMHAs M
MOJIEKYJISIpHAs Macca, KOJWMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J0Ji1 XUMUYECKOIO 3JIEMEHTa B COECIMHEHHH, MOJISIPHBIA OOBEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, 3JEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas peakius, Kiaccudukanus peakiuil: peakuuu
COCIMHEHMSI, PEAKIIMK PA3JIOKEHUS], pEaKIMU 3aMElIECHUs, peakiuu oOMeHa,
9K30- M DHIOTEPMUYECKHE PEaKIMU, TEIUIoBOM 3(QeKT peakiuu, sapo
aToma, DSJEKTPOHHBIA CJIOW aroMa, aToMHas OpOuTal b, pPaguyC aToma,
XUMUYECKasi CBsI3b, MOJSIPHAS U HEMOJSIpHAs KOBAJEHTHAsl CBsI3b, MOHHAs



CBsI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBasi JI0JIs BeIlecTBa (MPOIEHTHAS
KOHIIEHTpAIMs) B paCTBOPE;

WUIKOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHSITUH U
MPUMEHSITh 3TH OHATHUSA MPU OMMCAHUY BELIECTB U UX MPEBPAILICHHII;
UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJII COCTaBJICHUST (hOPMYJT BEIIECTB
Y YPAaBHEHUI XUMUYECKUX PEAKIINM;

ONPENCNIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIUHEHUSX,
CTETEeHb OKUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, TPUHAJTICAKHOCTh
BCILIECTB K OMNPEIeNEHHOMY KJIacCy COC€AMHEHUW 1o QopMmysiaM, BHUJT
XUMUYECKOM CBA3M  (KOBajJeHTHasT W HWOHHAs) B  HEOPraHUYECKHX
COEIMHEHUSX;

packpeiBatb cmbicn [lepuogmueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUYECKUX DJIEMEHTOB OT MX mojoxxkeHuss B llepuonuueckoil cucreme,
3aKOHOB  COXpaHEHUs  MacChl  BEIECTB, IIOCTOSIHCTBA  COCTaBa,
ATOMHO--MOJICKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTapo;

OMUCBHIBATh M XapakTepu3oBaTh TaOmuuHyr Qopmy Ilepuoanueckoit
CUCTEMbI XMMUYECKUX AJIIEMEHTOB: Pa3inyaTh NOHATUS «TJIaBHAs MOATpyNNa
(A-rpynma)» u «mnobounas mnoarpynna (b-rpynma)», manbie u OGombliue
NEPUOJbI, COOTHOCUTH OOO3HAYEHUsA, KOTOpPhIE HMEIOTCS B TabmuIe
«Ilepuoguueckass cucteMa xumudeckux sineMeHToB [[. M. MenaeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XUMHUUYECKUX 3JIEMEHTOB
(coctaB U 3apsn szpa, oOllee YUCIO DJIEKTPOHOB U pacIpe/iesieHue UX IO
AJIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHl, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (1o 4YHMCIy M COCTaBy YYAaCTBYIOIIMX B pEaklIUU
BEIIECTB, 10 TEIIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBAa BEIIECTB
pPa3JIMYHBIX KJIACCOB, MOATBEPXkIasi ONMUCAHHUE MPUMEPAMHU MOJICKYJISIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHHMS XHUMHYECKUX MpeBpallecHud B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOTO JJIEMEHTa 1O (QOpMyJie COEIUHEHUS,
MacCOBYIO JIOJIF0 BEUIECTBA B pacTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKON PEaAKIINH;

MPUMEHSITh OCHOBHBIE ONEPAIIMU MBICIUTEIBHONU JACATEILHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0O00IIeHUEe, CUCTeMaTU3aluIo, KiacCU(UKaINIO,
BBISIBJICHUE TMPUUYUHHO--CJICIACTBEHHBIX CBSI3€H — IS W3YUYEHHs] CBOUMCTB
BEILIECTB M XMMUYECKUX PEaKIUuii, €CTeCTBEHHO-HAYUYHbIC METO/IbI TTO3HAHMS
— Ha0IrofeHue, U3MEpEeHue, MOCIUPOBAHUE, IKCIIEPUMEHT (peasibHbIA U
MBICJIEHHBIN );



CJIeI0oBaTh MpaBUJiaM TMOJIb30BaHUSI XUMHUECKOW MOCYAOW U J1aOOpaTOPHBIM
o0opy/noBaHUEM, a TaKkKe IpaBUiIaM oOpalleHHs C BeELIEeCTBAaMH B
COOTBETCTBUM C MHCTPYKIUSIMH IO  BBIIIOJHEHUIO  JJAOOPaTOPHBIX
XUMHUYECKUX OIBITOB 10 MOJYYEHUIO0 U COOMPAHMIO ra3000pa3HbIX BELIECTB
(Bolopoja W KHCIOpOAa), NPUIrOTOBIEHHIO PACTBOPOB C ONpPENEIEHHON
MacCOBOW JI0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHWPOBATH W ITPOBOAUTH
XUMHUYECKUE 3KCHEPUMEHTBI MO PACIO3HABAHUIO PACTBOPOB WIEIOYEH U
KHUCIIOT C MOMOIIbIO MHJIUKATOPOB (JIaKMYyC, (heHON(PTaNIeHH, METUIIOPAHK U

JPyTHE).

K xoniy o0yuyenusi B 9 kjacce nmpeiIMETHbIE pe3yibTaThl HA 0Oa30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUIN 3JIEMEHT,
aToM, MOJEKyJa, HOH, KAaTHOH, aHWOH, IPOCTOE BELIECTBO, CI0XHOE
BEILIECTBO, BAJIEHTHOCTB, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHMCIICHMS,
XUMUYECKasl peaKiysl, XUMUUECKas CBsI3b, TEIJIOBOM 3(EKT peaKkiuu, MOJIb,
MOJISIPHBIN 00BEM, pacTBop, AIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTHUYECKAs] AUCCOLMALIMS, PEAKIIMM HOHHOTO OOMEHa, KaTajau3arop,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M  HeoOpaTHMblE  peakluH,
OKHUCJIUTEIIBHO-BOCCTAHOBUTENBHBIE PEAKLIUN, OKUCIIUTEINb, BOCCTAHOBUTEIID,
OKHCJIEHUE U BOCCTAHOBJIEHUE, AJUIOTPONHs, aM(pOTEPHOCTh, XUMHUYECKAs
CBA3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKAs), KPUCTAIUIMYECKAsT PEIIETKA,
KOPpO3Usl METAJUIOB, CIUIABbI, CKOPOCTh XMMHMYECKOM PEaKUUH, NMPEIEIbHO
nonyctumas koHuentpauus [IJIK BemecTsa;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHUYECKHX TMOHSTHH U
OPUMEHSThH ATH MOHATHSI PYU ONTMCAHUU BEUIECTB U X MPEBPAICHU;
UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJISi COCTaBIEHUSI (JOPMYJI BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLINM;

ONpPEIENATh BAICHTHOCTh U CTENEHb OKHCICHHS XUMHUYECKHUX 3JIEMEHTOB B
COCIMHEHMSIX  PA3JIMYHOIO  COCTaBa, NPHUHAMIEKHOCTh  BELIECTB K
onpeAenéHHOMY KJIacCy CO€IMHEHUH 1Mo (GopMysiaM, BUI XUMUYECKON CBS3H
(KOBaJIeHTHAsl, MOHHAs, METAJUIMYECKasi) B HEOPraHUYECKHX COEIMHEHUSX,
3aps]l HOHA MO XMMHUYECKOU (popMyIie, XapakTep Cpelibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHUM, TUTT KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO
BELIECTBA;

packpbiBaTh cmbich llepumogmueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: ONUChIBAaTh W  XapaKTepU30BaThb
Tabnuunyto (opmy Ileprogumueckoil CUCTEMBl XHUMHUYECKHUX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «rjaBHas mnoarpynmna (A-rpymma)y U  «1moOoyHas
noarpynmna (b-rpynna)», wayible U OOJbIIME TEPUOABI, COOTHOCHUTH
0003Hau€HUs, KOTOPbIE UMEIOTCS B NMEPUOJIMYECKON TAOJIUIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn  szpa, oO0Illee 4YMCI0 3JEKTPOHOB M pacHpelesieHue uX 110
AJIEKTPOHHBIM CJO0M), OOBSCHATH OOILIME 3aKOHOMEPHOCTH B W3MEHEHUU



CBOMCTB D3JIEMEHTOB M HX COCJAMHEHUN B TMpejerax MallbIX IMEPUOJIOB U
TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHMYECKHUE BEIEeCTBa,
XUMUYECKHE peaknuu (10 YHUCIy W COCTaBy Y4YacTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PdeKTy, M0 HW3MEHEHUIO CTETICHEH OKUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME U CHEUUPUUYECKHE XUMUUYECKHUE
CBOMCTBAa TPOCTBHIX M CJOXHBIX BEIIECTB, TMOJTBEpPKIas OIMUCAHUE
IpUMEPaMH  MOJICKYJIIPHBIX W HMOHHBIX YPaBHCHHH COOTBETCTBYIOIIHMX
XUMUYECKUX PeaKInii;

COCTaBJISATh YPABHEHUSI 3JIEKTPOIUTUYECKON AUCCOIMALUN KHUCIIOT, IEI0Yeit
U COJICH, TOJHBIE M COKpAIIEHHBIC YPaBHEHUS pPEaKIMii MOHHOTO OOMEHa,
ypaBHEHUSI pEaKlWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHUE TEHETHUYECKOU
CBSI3U MEXK]1y BEILIECTBAMHU PA3JIMUHBIX KJIACCOB;

packpbiBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEJBHBIX  peaKIui
MOCPEJICTBOM COCTaBJICHUSI JIEKTPOHHOTO OajlaHCca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX CTPOCHWS,
BO3MOXXHOCTH TMPOTEKAHUSI XHUMHUYECKUX TMPEBpaAlIeHU B pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOTO JJIEMEHTa TO (QOpMyJie€ COCIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XMMHUYECKOUN peaKIuu;

coOJiroaTh MpaBujia MOJIb30BAHUSI XUMUYECKONU MOCYA0M U J1a00paTOpHBIM
obopysoBaHMEM, a TakXe TMpaBuia oOpamieHuss C BEHIECTBaAaMH B
COOTBETCTBHUM C HHCTPYKUMSMH TIO  BBINOJHEHUIO  J1abOpaTOpPHBIX
XUMUYECKUX OIBITOB MO MOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMUakKa u yriaiekucioro rasa);

IIPOBOJUThH PEAKIIMHU, TTOATBEPKAAIONTNE KAaYECTBEHHBIN COCTaB Pa3IMYHBIX
BEILIECTB: PACMO3HABATh ONBITHBIM NYTEM XJIOPUA-, OpPOMUI-, HOIUI-,
kapOoHar-, Qocdar-, cunukar-, cyiabhar-, TUAPOKCHI-MOHBI, KATUOHBI
aMMOHHUSI W WOHBI HW3YYCHHBIX METAJIOB, MPHCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIECTB;

IPUMEHSTH OCHOBHBIE ONEPAlMU MBICIUTEIBLHON AEATENBHOCTA — aHAIIU3 U
CHUHTE3, CpaBHEHHE, 0000IICHNE, CUCTEeMAaTHU3AINIO, BBISBICHHUE MPUYUHHO-
CJIEACTBEHHBIX CBSI3€d — JUIsl U3YUYEHHUsI CBOMCTB BEIIECTB U XUMHUECKUX
peaknmii, ©eCTeCTBCHHO-HAyYHbIE METOJbl TO3HAHUS — HaOIIOJCHUE,
U3MEpEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
No HauMenoBauue KoauyecTBO yacoB
o/ A3ICIIOB 1 TeM ” - DJIeKTpOHHbIE (LM (pPOBbIE)
P Beero OHTPOJILHEBIC paKTHiecKune o0pa3oBaTe/ibHbIE PeCypChl
I NporpaMMal padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
XuMusi — BayKHas
11 00J1aCTh €CTECTBO3HAHUS 5 ) bubmuoreka [JOK
' Y IPAKTUYECKOU https://m.edsoo.ru/7f41837¢
JIeATCIIBHOCTH YeJIOBEKa
12 BemecTBa u XuMHuecKue 15 1 bu6nmoreka [JOK
' peakuun https://m.edsoo.ru/7f41837¢c
Hroro no pasneny 20
Pa3nes 2. BaskHelimne npeacTaBuTe Il HEOPTaHUYECKHUX BelleCTB
21 Boznayx. Kucnopoa. 6 bu6mmoreka [JOK
’ ITousTie 00 OKCcHIax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonsitue o g 1 bubmuoreka [JOK
' KHUCJIOTaX M COJISAX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. 5 1 1 bubnuorexa [JOK
' [TousTHe 00 OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIC KJIACCHI
2.4 HEOPraHUYECKUX 11 1 1 bubmiorexa [JOK
' p - https://m.edsoo.ru/7f41837¢
COCIMHCHUI
Hroro no pazgeny 30

Pasznea 3. Ilepuoguueckuii 3axoH u [lepuoauveckas cucrema xummuueckux 3aemMeHToB /. M. MenneneeBa. CTpoeHue aToMoB.
Xumnyeckas cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE PC€aKIuu
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepuoanueckuii 3aKOH U
[lepuonnueckas cucrtema

bu6mmoreka [JOK

3.1 XUMUIICCKHX SIICMCHTOB 7 https://m.edsoo.ru/7f41837¢
J. 1. Mennene-eBa. :
Ctpoenue aToma
XUMHAYECKAS CBI3b.
39 OKuCIUTEIbHO- g bu6mmoreka [JOK
' BOCCTAHOBUTECJIbHBIC https://m.edsoo.ru/7f41837¢
peakuuu
bu6mmoreka [JOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 Bubmzorexa LIOK
p P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO 63

YACOB 110 ITPOTPAMME
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9 KUIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPOorpaMMblI

KoaudecTBO 9acoB

Bcero

KonTposabhbie
padoThbI

IIpakTHyeckue
padoThbI

JnekTpoHHbIe (IU(POBbLIE)
o0pa3oBaTe/bHbIE PeCypChl

Pa3znen 1. BelecTBO U1 XUMHYECKHE peakuuu

[ToBTOpEHME N

11 yriayOseHue 3HaHUM 5 1 bubnuorexa [IOK
' OCHOBHEBIX Pa3/JeioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OCHOBHBIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa LOK
) p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEeAKIUN
DNIEKTPOIUTHYECKAS
13 JIACCOITHAITHS. 2 1 1 bubmuoreka [JOK
’ XUMUYECKUE PEAKIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro o pasneny 17

Pa3gen 2. HeMeTa/JIBLI M X CO€XUHEHUS

OO0mras xapakTepucTHKa

bu6mmoreka [JOK
2.1 XUMHUYECKHUX JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anoressl
OO0111as xapakTepuCcTHKa
29 XUMHUYECKUX AJIEMEHTOB 6 bubmuorexa [JOK
’ VIA-rpynnsl. Cepa u e€ https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO01as xapakTepucTHKa
bu6mmoreka [{OK
2.3 XMMUYECKHUX DJIEMEHTORB 7 1

VA-rpynnsl. A30T,

https://m.edsoo.ru/7f41a636
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dochop n ux
COCTUHEHHS

OO01as xapakTepucTHKa
XUMHNYCCKHUX 3JICMCHTOB

bu6nmoreka [JOK
2.4 IVA-rp}:nan. yraepon n 8 https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COEUHEHUS
Uroro no pazneny 25
Pa3znen 3. MeTa/uIbl H HX COeIMHEHUSA
31 OO01ure cBONCTBA 4 bubmuoreka [JOK
' METAILIOB https://m.edsoo.ru/7f41a636
39 Baxueiinie Metauibl U 16 bu6mmoreka [IOK
' AX COECINHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasnen 4. Xumusi u okpy:kaiomas cpeaa
41 Benectsa u maTepuansl 3 bu6mmoreka [{OK
’ B JKU3HU YeJIOBEKa https://m.edsoo.ru/7f41a636
Hroro o pazneny 3
P 3 bubmuoreka [JOK
C3CPBHOC BpEMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
N KoJsn4yecTBo 4yacoB
JIEKTPOHHbBIE
1| Hara nudposbie
/ Tema ypoka Bcero KonTpoasasre IipaxTHiecKkue U3y4eHusl o0pa3oBaTe/bHbIE
. padoThI padoThI pecypebi
[Ipenmer xumuu. Pons xumun B bu6mmoreka [IOK
1 JKU3HU YyesloBeka. Temna u 1 01.09.2023 https://m.edsoo.ru/ff0d2 1
BEI[ECTBA Oc
[TonsiTHE O METOIaX TIO3HAHUS B bubmmorexa LOK
2 1 06.09.2023 https://m.edsoo.ru/ff0d22
XUMUHU
Te
[IpakTrueckas padora Ne 1
«lPlpaBI/ma pa60111)1 B 1aboparopun Bubmorexa ITOK
3 N 1 1 08.09.2023 https://m.edsoo.ru/ff0d23
U IpUEMBI 0OpaIleHus ¢ de
1abopaTOpHBIM 000PYIOBAHUEM o
YucTeie BemecTBa 1 CMECH bubmmorexa LOK
4 m " ] 13.09.2023 https://m.edsoo.ru/ff0d26
Crnioco0bl pazaeneHus: cmecei ca
[Ipa eckas padora Ne 2
<<l£)aSI<Z;FSII{eH:I<€ sél\]iece; (Ha bubnnorexa [IOK
5 . 1 1 15.09.2023 https://m.edsoo.ru/ff0d28
MpUMepe OYUCTKU TTOBAPEHHOM o8
COIIN)» c8
bu6mmorexa [IOK
6 ATOMBI U MOJIEKYJIBI 1 20.09.2023 https://m.edsoo.ru/ff0d2a
6c
XUMUYECKHUe FJIEMEHThI. 3HAKU bu6mmoreka [{OK
1 22.09.202
7 (CUMBOJIBI) XHMHYECKUX 09.2023 https://m.edsoo.ru/ff0d2b
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3JIEMEHTOB e8
bu6mmoreka [IOK
[IpocTeie 1 cioXxHBIE BELleCTBa 27.09.2023 https://m.edsoo.ru/ff0d2a
6c
bu6mmoreka [IOK
ATOMHO-MOJIEKYJISIPHOE YUEHHE 29.09.2023 https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BelIeCcTB. XUMHU4eckas hopmyia bubmorexa LIOK
m ) pMyJ1a. 04.10.2023 https://m.edsoo.ru/ff0d2e
BanentHocts aTOMOB I
XUMHYECKHX 3JIEMECHTOB o
OrtHocuTenbHas aTOMHAs Macca. bu6mmoreka [IOK
OTHOcHTENbHASI MOJIEKYJISIPHAS 06.10.2023 https://m.edsoo.ru/ff0d32
Macca 3c
MaccoBas 10511 XMMHAYECKOTO bubmorexka [IOK
A 11.10.2023 https://m.edsoo.ru/ff0d35
3JIEMEHTA B COCTMHCHUH 0c
KonuuecTBo BemecTBa. Moiib bubmorexa [IOK
I ) ) 13.10.2023 https://m.edsoo.ru/ff0d52
MoumnspHas macca 30
DOU3NYECKUE U XUMUUYECKHUE bubnorexa [IOK
18.10.2023 https://m.edsoo.ru/ff0d37
SIBIICHUsI. XUMHUYECKas peaKius f
[Ipu3Haku u ycioBus NpOTEKaAHUS bubnnorexa [IOK
p y N p 20.10.2023 https://m.edsoo.ru/ff0d3a
XUMHYECKHUX PEaKIIHii 16
3aKOH COXpPaHEHUs MaCChI bub6nuoreka [IOK
BEIIECTB. XUMUUYECKHE 25.10.2023 https://m.edsoo.ru/ff0d3b
YpaBHEHUA 88
Brrunciienus koimuecTBa, Macchbl bubnuorexa [JOK
27.10.2023
BEILECTBA 10 YPABHEHUAM https://m.edsoo.ru/ff0d57
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XUMHUYECKHUX PEaKUi

08

Knaccudukanus xumuaeckux

bubmuoreka [JOK

! peaKimii (coeumenus, 08.11.2023 https://m.edsoo.ru/ff0d3f
8 pa3iioKeHusl, 3aMEeILCHHUS, 14
oOMmeHa) 34
1 M. B. JIoMOHOCOB — yu&HBI- bubnuorexa [JOK
9 sHIMKIoneauCcT. O000IIeHNE 1 10.11.2023 https://m.edsoo.ru/ff0d40
cucTeMaTu3anus 3HaHUM c4
) KonTponbnas pabora Nel no teme bubnnorexa [HJOK
0 «BemecTBa u xXuMHUYECKHE 15.11.2023 https://m.edsoo.ru/ff0d42
peaKIm» 90
) Bo3ayx — cmech razos. Cocras bubnnorexa [JOK
1 Bo3ayxa. Kucnopog — anemeHr u 17.11.2023 https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
dusnueckue U XUMHYECKHe BuGmiorexa LIOK
o UOINOT
2 CBOHCTBA KHCIIOPOAA (peaxiun 22.11.2023 https://m.edsoo.ru/ff0d46
2 oKucJeHus, ropenue). [lonsatue 14
00 okcuaax =
CriocoObI moTydeH s KHCI0poa BuGmiorexa LIOK
2 B 1a00paTOpHH 1 24.11.2023 https://m.edsoo.ru/ff0d49
3 NpOMBIIIICHHOCTH. [IpumMenenne Ta
KHUCJIOpPOJIa o
TenoBoii 3¢ pexT xumuueckoit
) peakuuu, MOHATUE O bubnunorexa [JOK
4 TEPMOXHUMHUYECKOM YpaBHEHUH, 29.11.2023 https://m.edsoo.ru/ff0d47
9K30- U SHJOTEPMUYECKHUX 90
peaxiusx
) TomnuBo (HedTh, yroiab U METaH). bubnuorexa [JOK
5 3arpsi3HeHUE BO3/yXa, COCOOBI 01.12.2023 https://m.edsoo.ru/ff0d4c
4a

€TO IMPpCAOTBpAlICHUS
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IIpakTnueckas padora Ne 3 o

2 teme «llonydeHue u cobupanue Bubmiorexa [IOK
06.12.2023 https://m.edsoo.ru/ff0d4a
6 KHCJIOPOJIa, U3YYCHUE €r0 )
CBOICTBY B
5 Bonopon — 31neMeHT 1 mpocToe bubmaunorexa LIOK
7 BeuecTtso. Haxoxnenue B 08.12.2023 https://m.edsoo.ru/ff0d4d
TIPHPOJIC do
5 Ou3nIeCcKue U XUMUYCCKHE bu6munoreka [JOK
2 cBoiicTBa Bojoposa. [Ipumenenue 13.12.2023 https://m.edsoo.ru/ffod4d
BOZIOpOJIa do
) bubmuoreka [JOK
9 ITonsaTHE 0 KUCIOTAX U COIAX 15.12.2023 https://m.edsoo.ru/ff0d50
d2
3 Crioco0bl TToTy4eHus1 BOAOPO/Ia B bubmmorexa [TOK
20.12.2023 https://m.edsoo.ru/ff0d4d
0 nabopaTopun 40
IIpakTrnueckasg padora Ne 4 o
3 TepMe «ITox qelfne U coOupanue Bubmiorexa LHOK
y p 22.12.2023 | https:/m.edsoo.ru/ff0d4f
1 BOJIOPOJIA, U3YUYEHHUE €T0 42‘
CBOMICTB)» -
. . bu6mmoreka [{OK
3 MonapsEId 065EM rasor. 3aKoH 27.12.2023 https://m.edsoo.ru/ff0d54
2 ABorazipo e
Brrunciaenus o00néma,
3 K(I))JIIIII/IquTBa BEILECTBA ra3a I1o0 €ro Bubmiorexa LHOK
- 29.12.2023 https://m.edsoo.ru/ff0d55
3 W3BECTHOMY KOJUYECTBY a0
BEIIECTBA WU 00BEMY T
Brruncienust 00EMOB ra3os I10
3 BEIII]ZHCHI/IIO €aKIU1 Ha OCHOBE Bubmiorexa LIOK
yp ,.p i . 10.01.2024 https://m.edsoo.ru/ff0d57
4 3aKOHA 0OBEMHBIX OTHOLLIEHUI 08

ra3oB
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dumsnyeckre 1 XUMHUUECKHE

bu6muoreka [JOK

N 12.01.2024 https://m.edsoo.ru/ff0d58
CBOMCTBA BOJIbI 7
CocraB ocHoBanwuii. [Tonstre 00 Bubmiorexa IJOK
) 17.01.2024 https://m.edsoo.ru/ff0d59
WHAUKATOpaxX >
B .
HZ];[:I Kag;gifeT ]:IOII{)?;;::; CHHBIC Bubmrorexa LIOK
n B 19.01.2024 https://m.edsoo.ru/ff0d5b
pacTtBophl. MaccoBast 1o1s 40
BEIlIECTBA B PaCTBOPE o
I1 6ota Ne 5
reste lpuroToBIeHe pacTBOpoS BuGmorera 11K
eMe «Ib . . P N P . 24.01.2024 https://m.edsoo.ru/ff0d5e
C onpeeaEHHON MacCOBOM JI0JICH ba
pacTBOPEHHOTO BEIIECTBAY o
bu6muoreka [JOK
Konrposbras pabora Ne2 mo reme 26.01.2024 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopon. Boga» 47
OKcuapl: cOCTaB Bubmnorexa IOK
FBL ’ 31.01.2024 https://m.edsoo.ru/ff0d66
KiaccuuKamms, HOMCHKJIATypa de
[TonyuyeHnue u xumMmudeckue bubnnorexa [JOK
CBOICTBA KHUCIOTHBIX, OCHOBHEIX 02.02.2024 https://m.edsoo.ru/ff0d66
1 aM(pOTEPHBIX OKCHJIOB 4e
OCHOBaHUS: COCTaB Bubmmorexa IOK
) ’ 07.02.2024 https://m.edsoo.ru/ff0d67
KiaccuuKaIus, HOMCHKJIATypa ca
[Tony4yeHue U XuMHUECKHE Bubmuorexa LIOK
\,y . 09.02.2024 https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAHUI ca
Kucnotsl: coctas, bu6mmoreka [JOK
14.02.2024
KiaccuuKamms, HOMCHKJIATypa https://m.edsoo.ru/ff0dfe
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e2

IMonyueHune u XUMHUYECKHUE Bubmiorexa [IOK
vy 16.02.2024 https://m.edsoo.ru/ff0dfe
CBOICTBA KHUCJIOT )
Conu (cpennue): HOMEHKIIATypa, bubmuoreka [JOK
CIOCOOBI MOJTYYEHHUS, 21.02.2024 https://m.edsoo.ru/00ad9
XUMHYECKHUE CBOIICTBA 474
[TpakTrueckas padota Ne 6.
Pemrenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3aga4 no reMe « OCHOBHBIE 28.02.2024 https://m.edsoo.ru/00ad9
KJIaCChl HEOPTaHUYECKHIX b7c
COCIUHCHUI»
I'eHeTnueckas CBA3b MEXKILY bubnuorexa [JOK
KJIACCaMHU HEOPraHU4ECKUX 01.03.2024 https://m.edsoo.ru/00ad9
COCIUHCHUN as0
O000I11IeHIE U CUCTEMATH3AINS Bubmorexa [IOK
_ 06.03.2024 https://m.edsoo.ru/00ad9
3HAHUI
cb2
KonTponbhas padora Ne3 no teme bubnnorexa [JOK
"OCHOBHBIE KJIACCHI 13.03.2024 https://m.edsoo.ru/00ad9
HEOPraHUYeCKUX CoequHEHUN" ela
IlepBEIe MONEBITKU
Knapccmbnxa AU XUMUYECKUX bubnnorexa [IOK
1 15.03.2024 https://m.edsoo.ru/00ad9of
aneMeHToB. [TonsTHE O rpynnax &
CXOJIHBIX DJIEMEHTOB o
Ilepnoanueckuii 3aK0H U
Hepnoﬂnqecmﬂ cucreMa Bubmiorexa HOK
PHOA 20.03.2024 https://m.edsoo.ru/00ada
XUMUYeCKUX 3jiemeHToB J[. U. 5 2;
Menpeneena o
[Iepuonsl, rpynnsl, MOATPYIIIBI 22.03.2024 bubmorexa [JOK

https://m.edsoo.ru/00ada
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S2¢

bu6mmorexa [IOK

5 )
Crpoenue atomos. Cocras 03.04.2024 https://m.edsoo.ru/00ada
4 aTOMHBIX sifiep. M3oTomnbl 347
CrpoeHue 3J1eKTpOHHBIX
5 000JI04€K aTOMOB JJIEMEHTOB Bubmiorexa HOK
N 05.04.2024 https://m.edsoo.ru/00ada
5 [Tepuonuueckont cucremsr /. U. 6b2:
Menpeneena T
XapakTepucTuka XMMHIECKOTO
5 3JIEMEHTA TI0 €T0 MOJI0KEHHUIO B Bubmiorexa HOK
N 10.04.2024 https://m.edsoo.ru/00ada
6 [Tepuoanueckoii cucreme /1. 1. 224
Menpeneena T
3nauenue [lepuoanueckoro
5 3aKOHa I Pa3BUTHUA HAYKU U Bubmorexa ITOK
12.04.2024 https://m.edsoo.ru/00ada
7 npaktuku. . 1. Mennenees — 9 6‘6
YYEHBIN, IEJAror U rpaXkIaHuH -
5 DIIEKTPOOTPULIATEITBHOCTD bubmaorexa [JOK
17.04.2024 https://m.edsoo.ru/00adaa
8 aTOMOB XMMHUYECKUX DJIEMEHTOB b3
5 bu6mmoreka [IOK
9 HMonnas xumMudeckas CBsI3b 19.04.2024 https://m.edsoo.ru/00adac
34
6 KoBanentnas nonsipHas bubmmorexa LOK
24.04.2024 https://m.edsoo.ru/00adaa
0 XUMHUYECKAS CBA3b bs
6 KoBanentnas nenomnsipHas Bubnorexa [IOK
26.04.2024 https://m.edsoo.ru/00adaa
1 XUMHUYECKAS CBA3b bo
6 bu6mmorexa [IOK
) CreneHp OKUCICHUS 03.05.2024 https://m.edsoo.ru/00adae

28
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6 OKUCINUTEIBHO- Bubmiorexa HOK
1 08.05.2024 https://m.edsoo.ru/00adb
3 BOCCTaHOBUTEJIbHBIE PEAKIINU 076
6 bubmuoreka [JOK
4 OKUCINUTEIN U BOCCTAHOBUTEIN 1 15.05.2024 https://m.edsoo.ru/00adb
076
6 KonTponsHas padora Ne4 no teme bubnnorexa [JOK
5 «Ctpoenue aroma. XUMHUYECKas 1 17.05.2024 https://m.edsoo.ru/00adb
CBSI3b) 486
bu6mmoreka [IOK
6 O6O6£HeHHe 1 cHeTeMATH3ALHA 1 22.05.2024 https://m.edsoo.ru/00adb
6 3HAHUI
33c
bu6mmorexa [IOK
6 O6O6¥,HGHHC 1 cucTeMaTsats 1 24.05.2024 https://m.edsoo.ru/00ad9
7 3HaHUHU
cb2
bu6mmoreka [IOK
6 P 060? HICHHC 1 CHCTCMATH3aHA 1 25.05.2024 https://m.edsoo.ru/ff0d61
8 3HAHUH 6

OBUIEE KOJIMYECTBO YACOB
10 ITPOT'PAMME

68
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9 KUIACC

Ne KoJsimyecTBo yacoB
DJIEeKTPOHHbIE
Hara nugposbie
7 Tema ypoka Bcero KonTpoasnbie HpakTuyeckue U3y4yeHHust o0pa3oBaTe/bHbIE
. padoThl padoThI pecype
Ilepnonnueckuil 3aK0H.
Hepnoinqecxas{ cucrema bubmiorexa LOK
1 p 1 05.09.2023 https://m.edsoo.ru/00adb5
XUMHYECKHX 3JIeMEHTOB /I, 9e
N. Menneneena -
3aKOHOMEPHOCTH B
I/ISMGHGHI/IEI CBONCTB bubnmorera LIOK
2 1 07.09.2023 https://m.edsoo.ru/00adb6
XUMHUYECKHX 3JIEMEHTOB b6
MEPBBIX TPEX MEPHOIOB T
Knaccudukanus n bubmmoreka [JOK
3 HOMEHKJIaTypa 1 12.09.2023 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIIECTB 2
Bunasl xumMu4eckoil cBsA3U U bu6mmoreka [IOK
4 THUIIBI KPUCTANINYECKUX 1 14.09.2023 https://m.edsoo.ru/00adbac
pemeToK 6
KonTponbhas padota Nel
1o reme «IloBropenue u
5 yri1yOJieHHe 3HaHUI 1 1 19.09.2023
OCHOBHBIX Pa3JIeIoB Kypca
8 kiacca»
Knaccudukamms bubmmoreka [JOK
6 XMMHUYECKHUX PEaKIMH 10 1 21.09.2023 https://m.edsoo.ru/00adbcb
pa3INYHBIM MPU3HAKAM 0
[TonsiTue o ckopoctu bubnmnorexa HOK
7 XUMUYECKON PEaKIIUH. ! 26.09.2023 https://m.edsoo.ru/00adbe9
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IIoHsiTHHE O TOMOI€HHBIX U
TCTCPOTCHHLBIX PCAKIUAX

i)

TlonsTue 0 XUMHYECKOM
paBHOBecun. PakTOpHI,
BIIMSIIOLLAE HA CKOPOCTh

but6mmoreka [IOK

8 . 28.09.2023 https://m.edsoo.ru/00adc28
XUMUYECKON PeaKuu 1 .
MOJIOKEHUE XUMHIECKOTO
paBHOBECHs
OKHUCIUTENbHO- bubmuoreka [JOK
9 BOCCTaHOBUTEIIbHBIC 03.10.2023 https://m.edsoo.ru/00adcad
peaKiuu €
Teopus
BHCIE)TpOHHTquCKOﬁ bubmiorexa [JOK
10 05.10.2023 https://m.edsoo.ru/00adcd6
nuccoranuu. CUabHbIC U %
ci1a0ble IEKTPOIUTHI B
HonHble ypaBHEHHS bubnnorexa LIOK
11 . 10.10.2023 https://m.edsoo.ru/00add4
peaxiuit 43
XUMHUYECKUE CBOMCTBA
KHUCJIOT ¥ OCHOBaHUM B bubmuoreka [JOK
12 | cBete npencraBnenuii 06 12.10.2023 https://m.edsoo.ru/00add5
3JIEKTPOJIUTUYECKON d8
JIACCOINAITAN
XUMHUYECKUE CBOMCTBA
COJIeH B CBETE but6mmoreka [IOK
13 | mnpencraBnenuii 00 17.10.2023 https://m.edsoo.ru/00add8
ANEKTPOJIUTUYECKON b2
JIMCCOLMAIN
[TonsiTue o ruaponuse bubmorexa LIOK
14 19.10.2023 https://m.edsoo.ru/00add9

coiei

d4
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O00011eHNEe 1

bu6nuoreka [IOK

15 . 24.10.2023 https://m.edsoo.ru/00addd
CHCTEMaTH3alMs 3HAaHUH 1
[IpakTuyeckas padota Ne EuG 110K
1 «P HOJINOTEKA
16 «retienne 26.10.2023 https://m.edsoo.ru/00addbf
AKCTICPUMECHTATBHBIX .
3a71a9» B
KontponbHast padora Ne2
10 TEME
«DIEKTPOIUTHUECKAS Bubmmorexa LIOK
17 P 07.11.2023 https://m.edsoo.ru/00addec
IICCOIAAIIHNS. 0
XUMUYECKUE PEAKIUU B N
pacTBopax»
OO01as XxapaKkTepUCTHKA
ranoreHOBp XI/IMI?/IHGCKI/IG Bubmnorexa HOK
18 . | 09.11.2023 https://m.edsoo.ru/00addfe
CBOICTBa Ha IpUMeEpe 5
XJIopa B
Xioposogopoxa. Consaaas
KI/ICJIPOTa inlzwlfqecxne Bubmnorexa HOK
19 . 14.11.2023 https://m.edsoo.ru/00ade10
CBOICTBa, MMOJIyYCHHE, 4
MPUMEHEHUE B
[TpakTnueckas pabora Ne 2
1o teme «Ilonyuenune bubnnorexa LIOK
20 N 16.11.2023 https://m.edsoo.ru/00ade34
COJITHOH KHUCJIOTHI, 2
U3y4YEHUE €€ CBOWCTBY» -
Brraucnenns mo
aBHEHHUSAM XHMHYECKUX Bubmnoreka HOK
21 yp . 21.11.2023 https://m.edsoo.ru/00ade48
peaxiuii, eCm OJ1H U3 2
peareHToB J1aH B U30BITKE -
2 OO11as xapakTepucTHKa 23.11.2023 bubnunorexa HOK

aneMeHTOB VIA-rpynmsl

https://m.edsoo.ru/00ade64
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i)

AnoTponHsie
MOTU(DHUKAIAH CEPHI.
Haxoxnenue cepsl u e€

bu6nmoreka [IOK

23 N 28.11.2023 https://m.edsoo.ru/00ade64
COCIIMHEHUI B IPUPOJIE. .
XHUMHYECKHE CBONCTBA a
cepsl
CepoBoaopoj, CTpoeHuUE, bu6nuoreka [IOK
24 | ¢usHueckue U XUMUYECKUE 30.11.2023 https://m.edsoo.ru/00ade80
CBOMCTBa 2
Oxkcuabl cepsl. CepHas
Kncn(f[Ta (pﬁsﬂqecine u bubnnorexa LOK
25 ’ N 05.12.2023 https://m.edsoo.ru/00adea2
XUMUYECKHE CBOMCTRA, 2
MIPUMEHEHUE h
XUMHUYECKUE PEAKLUU,
JIeXKAIEe B OCHOBE
MIPOMBIIIUICHHOTO CII0c00a
ngn YEHHUSI CEPHOI Bubmiorexa ITOK
26 y P 07.12.2023 https://m.edsoo.ru/00adec8
KHCJIOTBl. XMMHUYECKOE a
3arpsi3HEHUE OKPYIKAOIIeH B
Cpellbl COETMHEHUSIMU
cepbl
Brruuciienue maccoBoii bubnnoreka LIOK
27 | nonu BBIXOJA MPOAYKTa 12.12.2023 https://m.edsoo.ru/00adec8
peaxkiuu a
OO01as xapakTepuCTHKa
3JIeMEHTOB V A-Tpynibl. bubmuorexa [JOK
28 | A3oT, pacpoCTpaHEHHUE B 14.12.2023 https://m.edsoo.ru/00adeea

npupoze, Gpu3ndeckue u
XMMHUYECKHE CBOMCTBA

6
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AmMmuak, ero puznveckue

bu6nuoreka [IOK

29 1 XUMHYECKHE CBOMCTBA, 19.12.2023 https://m.edso00.ru/00adf00
MOJTyYeHUE U PUMEHEHHE 4
[TpakTuueckas pabora Ne 3
H(E) TeMe «HonyzeHHe bubmmorexa TIOK
30 21.12.2023 https://m.edsoo.ru/00adf18
aMMUaKa, U3y4eHue ero 0
CBOICTB»
A3oTHas KucoTa, e€ bubanoreka [JOK
31 buznyecKkrue 1 XUMHUYECKUE 26.12.2023 https://m.edsoo.ru/00adf30
CBOIicTBa 6
Hcnonp3oBanue HUTPATOB
Y COJIE aMMOHMUS B
KauyecTBE MUHEPATIbHBIX bubnmnoreka [HJOK
32 | ynoOpenuii. Xumudeckoe 28.12.2023 https://m.edsoo.ru/00adf51
3arpsi3HEHUE OKpY Karolen 8
Cpellbl COCTMHCHUSIMU
aszora
®docdop. Okeua pocdopa
V) IE) @IZ)CQ)OPH);? KI/I(CbJ'I(E[a bubnnorexa LIOK
33 ’ 09.01.2024 https://m.edso0.ru/00adf68
¢du3nUecKrue 1 XUMUYECKHE a
CBOIICTBa, MOJIyYCHHE
Hcnons3oBanue pochaton
B KQUECTBE MUHEPAIIbHBIX bubnuorexa [JOK
34 | ynoOpenwuii. 3arps3HeHue 11.01.2024 https://m.edsoo.ru/00adfc2
MIPUPOJIHOM cpeabl 0
dbocharamu
Yraepor, Bubmmoreka ITOK
35 | PactipocTparerue s 16.01.2024 https://m.edsoo.ru/00adfd9

npupoze, Gpu3ndeckue u
XMMHUYECKHE CBOMCTBA

(¢
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Oxcuppl yraepozaa, ux
du3nueckre 1 XMMUYECKHE

bubmuoreka [JOK

36 CBOICTBA. DKOJIOTHYECKHE 18.01.2024 https://m.edsoo.ru/00adfeb
po0JIEMBbI, CBSI3aHHBIE C e
okcuoM yriepona (IV)
VYroibHast KUCIO0TA U €€ bubnmorera LIOK
37 23.01.2024 https://m.edso0.ru/00ae006
coJu ‘
[TpakTuyeckas padora Ne 4
o teme "[lonyuenue bubnmnorexka HOK
38 | yIJIeKUCIoro rasa. 25.01.2024 https://m.edsoo.ru/00ae027
KauecTBeHHas peakuus Ha e
KapOoHaT-HoH"
[TepBoHayasbHbIE TOHATHS
061()) TaHUYCCKUX buGnuorexa LIOK
39 p 30.01.2024 https://m.edsoo0.ru/00ae054
BEII[ECTBAX KAK O o
COCIMHCHMSIX yIiICpoaa B
KpeMHmii 1 ero but6mmoreka [IOK
40 p 01.02.2024 https://m.eds00.ru/00ac080
COEIMHEHUS .
[TpaxkTrueckas padora Ne
5. Pemienue
AKCIIEPUMEHTAJIbHBIX 33724 bubnnorexa LIOK
41 p . 06.02.2024 https://m.edso0.ru/00ae0bf
1o TeMe «Baxuernume ,
HEMETAJLIbI U UX B
COEJIMHEHUS
KontponsHas padora Ne3
o TGII\)/IG «Baxciefmme bubnnorexa LOK
42 08.02.2024 https://m.edsoo.ru/00ae0e

HEMCTAJJIBI 1 UX
COCAUHECHUA»

8
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https://m.edsoo.ru/00ae0bf2
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OO0m1as xapakTepucTUKa
XMMHUYECKUX 3JIEMEHTOB —
MeTaiioB. Metammnueckast

bu6nmoreka [IOK

43 CBSI3b M METAJUIMYECKAs 13.02.2024 https://m.edsoo.ru/00ae103
KpUCTaJUTHUeCKast €
pemérka. Pu3nvecKue
CBOMCTBA METAJIJIOB
XuMHYECKHEe CBOMCTBA
METAILIOB bubmuoreka [JOK
44 ' . 15.02.2024 https://m.edsoo.ru/00ael15
DNEKTPOXUMHUECKUH Psifl p
HaIPsHKECHUN METalIoB B
OO6m1me crnocoOs
MOJTyYCHUST METAIIJIOB.
CnnaBsl. Berancnenus mo bu6nuoreka [IOK
45 | ypaBHEHUSIM XUMHYECKUX 20.02.2024 https://m.edsoo.ru/00ael15
PEaKIHii, €CITU OJIUH U3 6
PEareHTOB COJEPIKUT
IPUMECH
ITonsiTve 0 KOppoO3UU Bubmorexa ITOK
46 pp 22.02.2024 https:/m.eds00.ru/00ae127
METaJIOB 2
bubmuoreka [JOK
47 | IllenouHble MEeTaIbI 27.02.2024 https://m.edsoo.ru/00ae14b
2
OKCHITBI ¥ THIPOKCH/IBI Bubmaorexa ITOK
48 AP 29.02.2024 https://m.edsoo.ru/00ae14b
HATPUS U KaJaus )
[llenouHo3emMenbHbBIE bubmuorexa [JOK
49 METaJJIbl — KAJIBIUNA U 05.03.2024 https://m.edsoo.ru/00ael5e

Maruum

8
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https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
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https://m.edsoo.ru/00ae14b2
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Baxxneiinie coeauHeHus

bu6nuoreka [IOK

50 07.03.2024 https://m.edsoo.ru/00ael5e
KaJIbIIUs ?
51 | Ooobwenne n ) 12.03.2024
cUCTeMaTH3allHs 3HAHUI
JKécTkoCTh BOJIBI U bubmmorexa LIOK
52 i 14.03.2024 https://m.edsoo.ru/00ae188
CrocoObI €€ ycTpaHeHUs 6
[TpakTuueckas pabora Ne 6 bubnnorexa HOK
53 o teme "XKEcTKoCTh BOJIbI 19.03.2024 https://m.edsoo.ru/00aclae
U METOJbI €€ ycTpaHeHus" 8
but6mmoreka [IOK
54 | AmomuHuin 21.03.2024 https://m.edsoo.ru/00aelc6
4
AmdotepHble cBOiiCTBa bubmmorexa HOK
55 02.04.2024 https://m.edsoo.ru/00aelc6
OKCHJIa M THIPOKCHU/IA 4
bu6nmoreka [IOK
56 | XKeneso 04.04.2024 https://m.edsoo.ru/00ae1d8
6
OKCH/IBI, THIPOKCHJIBI U bubaunoreka [JOK
57 | comm xene3a (II) u xenesa 09.04.2024 https://m.edsoo.ru/00ae35¢
(1II) 6
sg | OQOobuwetme i ) 11.04.2024
CUCTeMaTH3all¥sl 3HAHHUHA
[IpakTuyeckas padota Ne
7. Pemienue
9KCIIEPUMEHTAJILHBIX 337124 bubmmorexa LIOK
59 P 16.042024 | https://m.edsoo.ru/00ac3de

o TeMe «Baxueiniue
MCTAJIJIBI U UX
COEIUHEHUS

8
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Brraucienus mo
YPaBHEHUSAM XUMUYECKHUX
peaKuid, €ClIi OJIMH U3
pEareHTOB J1aH B U30BITKE

Bbu6nuoreka [JOK

60 18.04.2024 https://m.edsoo.ru/00ael75
WA COJICPYKHUT TIPUMECH. 0
Brraucnennsa maccoBoi B
JIOJTU BBIXOJIA TIPOAYKTa
peakiuu
61 | OOoOmenue u 5 23.04.2024
cUCTEMATH3AIMS 3HAHUN
KonTponbhas padota N4
62 o TeMme «Baxueinime 25.04.2024
METAJUIBI U UX
COEIUHEHUSDY
BeniectBa u maTepuaisl B bubmuotexa [JOK
63 [IOBCEIHEBHON KU3HU 02.05.2024 https://m.edsoo.ru/00ae3f5
YyeJI0BeKa 0
XUMUYECKOe 3arpsi3HEHUE Bubmiorexa IJOK
64 . 07.05.2024 https://m.edsoo.ru/00ae427
OKPY KaroIieH cpeibl 0
Ponp xumuu B penieHun bubmmorexa TIOK
65 14.05.2024 https://m.edsoo.ru/00ae427
9KOJIOTUYECKUX MTPOOIIEM 0
bu6numoreka [IOK
66 O6obmerne u . 16.05.2024 https://m.eds00.ru/00ae0d0
cUCTEMATH3AIUs 3HAHUN .
bu6nuoreka [IOK
67 | ©Oobmenne n 5 21.05.2024 https:/m.eds00.ru/00adb3
cUCTEMATH3AIMs 3HAHUN 1
68 O06o0061IEHNE U 73.05.2004 bu6nmoreka [IOK

cCUCTeEMaTHU3aus 3HaHUN

https://m.edsoo.ru/00ad9cb
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YYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

» Xumusi, 8 knacc/ ['abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AkunronepHoe o61iecTBo «3mareabcTBo

«HpOCBGHlCHI/Ie»

» Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB WU.I'., CnankoB C.A., AkupoHepHoe o6iiecTBo «M31aTenscTBo

«IIpocsemienue)|

METOANYECKUE MATEPUAJIBI IS YUUTEJIA

FXumus B TecTax, 3agavax, ynpaxHenusx. 8-9 knacc./I'abpuensa O.C., Cmupnona T.B., Cnaakos C.A., JIPODA,
koprnoparus "Poccuiickuii yueOHUK"

-Xumus. Metonnueckoe nocodue s yuurens. 8-9 knacc/["abpuensa O.C., Kymmosa A.B., JIPODA, koprnoparus
"Poccutickuii yueOHUK"

-Xumusi. KoHTpoabHbIi 1 npoBepouHblie padoThl. 8-9 kinacc/I'abpuensn O.C., Kpacnosa B.I'., [PO®A, kopnioparius

H|

"Poccuiickuil yueOHUK

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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