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HOACHUTEJIbBHAA 3AIINCKA

[IporpamMma 1Mo XMMHH Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHUS COCTaBlieHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHON MpPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrasieHHbx B DI'OC OO0, a takxke Ha oCHOBE (enepaabHON pabouelt mporpaMMel
BOCIIMTAHUA U C YYETOM KOHLENIIMH MPETNoaBaHus ydeOHOTO mpeaMeTa « XUMHS» B 00pa3oBaTeIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo XumMum Ja€T MpeACTaBICHUE O LENsAX, OOIIel cTpaTerud 00y4eHus, BOCIUTAHUS U
pa3BUTHs 00YYaIOIIMXCSI CPEACTBAMHU yYEOHOIO IMpeIMEeTa, YCTAaHABJIMBACT 0053aTelNbHOE IMPEIMETHOE
coJiep’KaHue, MpeaycMaTpuBaeT paclpelielieHHe ero Mo KjaccaMm U CTPYKTYPHpPOBaHUE MO paszenaM U
TeMaM [pOrpaMMbl IO XHMHH, OIPEIENSECT KOJUYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU
COJIep’KaHUs, PEKOMEHIYEMYIO I0CJIEeI0BAaTEIbHOCTh M3YyUEHHUS] XUMHUHU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOTro Ipolecca, BO3PaCTHBIX OCOOEHHOCTEH oOyuaroluxcs,
onpezensieT BO3MOKHOCTH IpeaMeTa sl pean3aluu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeIbHON TMPOTrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHMM K
pe3ynpraTaM OOyueHUss XMMHUM Ha YPOBHE leleld H3ydeHHus IpelMeTa U OCHOBHBIX BUJOB Y4eOHO-
M03HABATEIbHON AEATEILHOCTH 00y4YaIOUIerocs 0 OCBOCHUIO YU€OHOTO COACpPKAHUS.

3HaHME XUMHH CIY)KUT OCHOBOM s (OpPMHUPOBAHMS MHPOBO33PEHMSI OO0YYaroIIerocs, €ro
MIPEJICTaBICHU O MaTepHaJIbHOM €IUHCTBE MHpa, BaXXHYIO DPOJb UIpaloT (GOopMHUpYyEMble XHUMHEH
MIPEJICTaBJICHMSI O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOIMH BEIIECTB B IPUPOJE, O MYTAX pPELICHUs
TJI00ATBHBIX TTPOOJIEM YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTETUUCCKOM, MUIIEBOU U
9KOJIOTUUYECKOU O€30TTaCHOCTH, MPOOJIeM 3paBOOXPAHEHHUS.

N3ydenne xumuu:

CHOCOOCTBYET peaju3allid BO3MOXKHOCTEH JIsi caMOpa3BUTHS U (POPMHpPOBAHUS KyIbTYpbI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ((POPMHUPOBAHNE MBIILJIEHUS ¥ TBOPUECKUX CITOCOOHOCTEN 00yUaroluxcs, HaBbIKOB
X CaMOCTOSTENbHONW Y4YeOHOU NesSTENbHOCTH, 3KCIEPUMEHTAIbHBIX U HCCIEA0BATEIbCKUX YMEHUH,
HEO0OXO0IMMBIX KaK B MOBCEAHEBHOM KU3HU, TaK U B MPO(HECCHOHATILHOM eI TeIbHOCTH;

3HAKOMUT CO CIEeNU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3TJIsifa Ha
€IMHCTBO MPHUPOJABI U YEJOBEKa, SBISETCS OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHMM €CTECTBEHHO-
HAyYHOU rpaMOTHOCTU OOy4aIONINXCS;

CHocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MIPUPOJIe, K YeIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJOTHYECKOe 00pa3oBaHUe 00YyJarouXCsl.

JlanHble HampaBlieHUs B O0Y4eHUU XUMHUHU 00eCHeuHnBarOTCs CHEHU(PUKON coaepaHusi y4eOHOTO
IpeMeTa, KOTOPBIH ABIISETCS MelIaroruuecky aAanTHPOBAHHBIM OTpaXEHHUEM 0a30BOM HAyKH XMMHH Ha
OTPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 0OIIEro o00pa3oBaHHMS OPUEHTUPOBAH HAa OCBOCHHUE
O0Oy4YaroUMMUCS CHCTEMbl TEPBOHAYAIBHBIX MOHSATHA XHMHH, OCHOB HEOPraHWYEeCKOW XUMHUU U
HEKOTOPBIX OT/IEIbHBIX 3HAUUMbIX MOHITHI OPraHUYECKOU XUMUU.

CtpykTypa coJiep>KaHusl MPOTrpaMMbl 10 XUMHH CPOPMUPOBAHA Ha OCHOBE CUCTEMHOTO MOJIX0/a K
e€ nzydeHnro. ConeprkaHue CKJIAAbIBACTCA U3 CUCTEMBI MIOHATHI O XUMUYECKOM DJIEMEHTE U BELIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTaHM30BaHbI 10 MPUHIIUITY
MOCJIE0BATENLHOTO PAa3BUTHS 3HAHWI HA OCHOBE TEOPETUUYECKUX MPECTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoaunueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTI'O 3aKOHA XHUMHUH;

— YYEHHSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MPECTaBICHUH 00 NMEKTPOIUTUYECKOI TMCCOIMALINYU BEIIECTB B PACTBOPAX.



Teopernueckue 3HaHUs pacCMaTPUBAIOTCS HA OCHOBE AMITUPUYECKHU MOTYYEHHBIX U OCMBICICHHBIX
(hakTOB, Pa3BUBAIOTCS MOCIICIOBATEILHO OT OJTHOTO YPOBHS K APYroMY, BBITIONHSS (DYHKIIUU OOBSICHEHHS
U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS W BO3MOXKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS W TOJy4YeHUs
M3Yy4aeMbIX BELIECTB.

OcBoeHMe TPOrpaMMbl IO XUMHH CHOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKOM
COCTABJISIIOIIEH HAYYHOW KapTUHBI MUpPA B JIOTHUKE €€ CUCTEMHOM MPUPOJIbI, ICHHOCTHOTO OTHOIIEHUS K
HaydHOMY 3HAaHHUIO M METOJIaM IO3HaHMs B Hayke. V3yueHune XUMUU NPOUCXOJIUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX Y4eOHBIX NpenMeroB: «Oxpyxaromuid Mupy», «buonorus. 5-7 ximacce» u
«®Dusuka. 7 Kiacey.

[Ipyn w3ydeHUW XWMHH TPOUCXOIUT (POPMUPOBAHWE 3HAHHWNA OCHOB XHMHUYCCKOW HAYKH Kak
00JTaCTH COBPEMEHHOTO E€CTECTBO3HAHMUS, INMPAKTUYECKOW JAEATEIILHOCTH 4YelOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KYJIbTYphI. 3ajada y4eOHOro mpeaMera COCTOUT B (DOPMUPOBAHHH CHCTEMBI
XUMUYECKUX 3HAHUH — BaXHEWINUX (HAaKTOB, TMOHSTHUM, 3aKOHOB W TEOPETUYECKHX IOJIOKEHUH,
JOCTYIHBIX 000OIIEHUI MUPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B MPHUOOMIEHWH K HAyYHBIM
METOJIaM TO3HAHUSl MPU W3YYCHUHM BEIIECTB U XUMHUYECKHX peakiuil, B (GOPMUPOBAHUH U Pa3BUTUU
MI03HABATEIbHBIX YMEHUN U UX MPUMEHEHUU B y4yeOHO-TIO3HABATEIbHONW M y4eOHO-UCCIIE0OBATENbCKON
NesITeIbHOCTH, OCBOCHUU MPaBUJI 0€3011acCHOr0 0OpaleH sl C BEIECTBAMH B MIOBCEHEBHON KU3HU.

[Ipn u3yyeHnn XMMHHM Ha YPOBHE OCHOBHOT'O OO0IIEro 00pa3oBaHusl B)XKHOE 3HAUEHHUE NPHOOpenu
TaKHe LU, KaK:

— (opMupoBaHUE WHTEUIEKTYyaJbHO pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHMUYECTBY, CAMOCTOSITEIIBHOMY TPHUHATHIO PEIICHUH, CIOCOOHOW aJanTHPOBATHCS K OBICTPO
MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

— HAmpaBJICHHOCTh OOydYeHHsS Ha CHCTEMAaTHYEeCKOe TMpHOOIMeHne OoO0ydJarlomuxcs K
CaMOCTOSITENIbHOM TO3HABATEJIBbHON JAEATEIbHOCTH, HAyYHBIM METOJaM TMO3HaHUs, (OPMUPYIOLIUM
MOTHBAIUIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecredyeHue  YCJIOBUH, CIIOCOOCTBYIOIIMX NPHOOPETEHUIO  OOYYAIOIIMMUCS  OTIBITa
pa3HoOOpa3HOM NeATeNbHOCTH, TO3HAHWA M CAMOIO3HAHMS, KIIOUYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHI[HI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢popmupoBanue o61el QyHKINOHAIBHON U €CTeCTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM 4YHCIIE
yYMEHHH 0OBSCHATH M OLICHUBATH SIBIICHUSI OKPY)KAIOIIET0 MUPA, UCIOJB3Ys 3HAHUS U OIBIT, OJyYeHHbIE
IpU W3YYEHUU XUMUH, NMPUMEHITh UX IPU PEUICHUH MpoOJieM B MOBCEAHEBHOW KU3HU U TPYIOBOU
NesITeNIbHOCTH;

— (opmupoBanre y 0OydarOUIUXCS TYMAaHHUCTHUECKUX OTHOIICHHUN, MOHHUMAHUS ILIEHHOCTH
XMUMHUYECKUX 3HAHUM JJI BBIPAOOTKU KOJOTHYECKU I1eJIeCO00pa3HOro MOBEIEHUSI B OBITY M TPYAOBOMH
JEeSITENHOCTH B LIEJISIX COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOIISH MPUPO THOM CPE/Ibl;

— pa3BUTHE MOTHUBAIMU K OOYyYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCHHTAHUIO Ha
OCHOBE YCBOCHHUS OOIIEYENIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HAIMPaBJICHHOCTH JAJIbHEUIIETO 00yUYeHHUSI.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX IS H3YYEHHS XHMHH Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 "aca B HeJlen0), B 9 kinacce — 68 yacos (2
yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Posib XMMUK B KM3HM YEJNOBEKA. XHMMHS B CUCTEME HayK. Tela M BellecTsa.
du3nyeckue CBOMCTBA BEIIECTB. ArperaTHoe cocrosiHue BelecTB. [loHsATHE O MeTojax IO3HAaHUS B
xuMuu. Yncreie BemecTBa U cMecu. CriocoObl pa3esieHus] CMEcei.

ATOMBI H MOJICKYJIbI. XUMUYECKUE IIeMEHTh. CHMBOJIBI XHMHYECKUX 3JIeMeHTOB. IIpocTeie u
CJIOXHBIE BeIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BajleHTHOCTh aTOMOB XHMHYECKHUX JJICMCHTOB. 3aKOH IOCTOSIHCTBA
coctaBa BemiecTB. OTHOcuTeNbHAs aroMHas Macca. OTHOCHUTENbHAas MOJIEKYJsipHas macca. MaccoBas
JI0JIs1 XUMHUYECKOTO 3JIEMEHTa B CO€MHEHUU.

KomnuectBo BemecrBa. Mosbs. MoiisipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAcChl M YHUCIA
CTPYKTYPHBIX €IMHUII BeecTBa. Pacd€Tel o opMysiaM XHMHUYECKUX COCTMHCHHIM.

du3nyecKkue U XUMUYECKUE SBIICHUS. XHUMHUYECKash peakius W e€ MPU3HAKH. 3aKOH COXPaHCHHSI
MacCchl BEIIECTB. XUMHUYEeCKHe ypaBHeHHUsA. Kiaccudukamus XUMHYECKUX peaknuid (COeIMHCHUS,
pasnoKeHus1, 3aMeleHUs, 0OMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAOH, paBuiiaMy pabOThl B J1aOpaTOpUH U MpuéMaMu 0OpaIieHus
¢ 7nabopaTopHbIM 00OpyIOBaHMEM, W3yYeHHWE H ONHUCAaHWE (PU3NYECKUX CBOWCTB 0O0pa3IioB
HEOPraHMYECKHX BEIIECTB, HaOmoaeHne (U3NYeCKuX (TUIaBJICHHE BOCKA, TasHUE JIbJa, PAcTHpaHUe
caxapa B CTYIIKe, KHIICHHE U KOHICHCAIUS BOJIbI) U XUMHYCCKHUX (TOPEHUE CBEYH, TPOKATTMBAHUE METHOM
MIPOBOJIOKH, B3aHMOJICHCTBHE MeJla C KHUCJIOTOM) SIBJICHWM, HAOMIOJeHHEe M OINUCaHHe IPU3HAKOB
MPOTEKAHUSI XUMUYECKUX peaklnil (pa3sio’keHne caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapus, paznoxxenue rugpokrcuaa Meau (1) mpu HarpeBaHuu, B3aUMOJICHCTBHE JKeJie3a C PaCTBOPOM COJIH
menu (1), m3ydenue crmoco6oB paszenaeHus CMeCeii: C TIOMOIIBI0 MarHUTa, (PHIIbTPOBAaHKE, BEITIAPUBAHUE,
TUCTUIUTSILMS, XpomaTorpadus, MpoBEIEHHE OUYUCTKU MOBAPEHHOW COJM, HAOMIOJEHHE W ONHMCAaHUE
PE3yJbTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHuE MoJesei
MOJIEKYJ (ITIapOCTEPKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bosnyx — cmech razoB. CocraB Bo3nyxa. Kuciaopon — anemeHT u mpocToe BemecTBo. HaxoxaeHue
KHCIIOpO/ia B pUpo/ie, GU3NYEcCKue U XUMHUUecKue cBoicTBa (peakuuu ropenus). Oxcunsl. [lpumenenue
kuciaopoaa. CrnocoObl MOJMy4eHHs] KUCIOpOJa B J1a0OpaTOpuu W MPOMBIILIEHHOCTH. Kpyrosopot
Kucnopo/a B mpupoae. O30H — alioTponHas MoAU(UKALNS KUCIOPOa.

TemoBoil  >PQexT XUMUYECKOW peakuuu, TEPMOXUMHUYECKHE ypaBHEHHUS, DOK30- U
SHAOTEPMHUUYECKUE peakuuu. TOIIMBO: yroyib U METaH. 3arps3HeHHe BO3yXa, YCUJICHHE MapHHUKOBOTO
addekTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — snemeHT M mpocrtoe BemecTBO. Haxoxzaenue Bojgoponaa B mpupoje, pusnueckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTel u conu.

MonsipHblil 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHUSIM.

duznyeckue cBoiicTBa BoAbl. Bosa kak pactBoputens. PacTBopsl. HackllieHHbIE 1 HEHACHIIIIEHHBIE
pacTBopel. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi JOJs BEIIECTBA B PAacTBOpe. XUMHUYECKHE
cBoiicTBa Bojbl. OcHOBaHUs. Ponb pacTBOpOB B MpUpOJE U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B
npupoe. 3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OYUCTKA MPUPOTHBIX BOI.

Knaccudukamuss  Heopranmdeckux  coenuHeHuil.  Oxcuapl.  Knaccudukamuss — OKCHIOB:
coneoOpa3zyromie (OCHOBHBIE, KHCIOTHBIE, amdoTepHble) U HecoseoOpasyromue. Homenkmarypa
okcu0B. OU3NYECKHe U XUMHUYECKHUE CBOMCTBAa OKCUIOB. [lomyueHue OKCHIoB.



OcnoBanus. Knaccudukanus ocHoBaHMi: MIENOYM U HEPACTBOPHMbIE OCHOBaHMs. HomeHknaTypa
ocHoBaHui. duU3nyecKue U XMMUYECKUE CBOMCTBA OCHOBaHUM. loiryueHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaot. @U3NUecKue U XMMUYECKHE CBOHWCTBA
kucnot. Pan aktuBHoctu metauioB H. H. bekerosa. [lomydenue Kucnor.

Conu. Homenknarypa cosneil. @u3nueckue 1 XuMu4eckue cBoiictsa coieil. [lonydenue coseit.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPraHUYECKUX COEUHEHUM.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE OIpeCICHUE COJEp)KaHUsd KUCIOpoJa B BO3JyXe, IOJy4yeHHE, coOupaHHe,
pacrno3HaBaHHe U U3yYEHHUE CBOICTB KUCIIOPOJA, HAOIIOIEHNE B3aUMOJEHCTBUS BELIECTB C KUCIOPOJAOM
U yCJOBHS BOSHUKHOBEHMSI U IPEKpaLIEeHUsl TopeHus (moxapa), 03HaKOMJIEHHE ¢ oOpa3laMu OKCHUIOB U
ONMCAHHWE WX CBOMCTB, MOJy4Y€HUE, COOMpaHHE, paclHO3HaBAaHUE M U3YyYEHUE CBOMCTB BOAOpOJIa
(ropenue), B3aumojeiicTBue Bojopoaa ¢ okcuaom Memu  (Il)  (Bo3mMOkHO — uWcCmoJib30BaHUE
BHJIEOMATEpPUANIOB), HaOII0IeHne 00pa3LoB BEUIECTB KOJUYECTBOM | MOJIb, HCCIeI0BaHNE 0COOEHHOCTEN
pPacTBOpPEHHUsI BEILIECTB C Pa3IMYHON pPAcTBOPHUMOCTBHIO, NMPUTOTOBIIEHUE PACTBOPOB C OMPEIEIEHHOU
MaccoBOM J10J1el pacCTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJbI C METAJUIAMU (HATPUEM U KaJIbLIEM)
(BO3MOXHO HCIOJIb30BaHUE BHJICOMATEPUAIIOB), HCCIEAOBAaHHE OOpa3IOB HEOPraHUYECKUX BEIIECTB
Pa3IMYHbIX KJIACCOB, HAOIOJEHHE U3MEHEHUS! OKPACKM MHAMKATOPOB B PACTBOPAX KUCJIOT W LIEIOYEH,
n3ydeHue B3auMoAeucTBus okcuma meaum (ll) ¢ pacTBOpoM cepHO#l KHCIOTHI, KHUCIOT C METaJUIaMH,
peaxkuil HeHTpaau3aluy, NoJy4eHHe HEPaCTBOPUMBIX OCHOBAHUM, BRITECHEHUE OJTHOTO METaJlIa IPyTUM
U3 pacTBOpa COJIM, PelIeHNE IKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxxHeilne kiacchl HeOpraHU4ecKuX
COCTMHEHUI.

Ilepuoanyecknit 3axkoH u Ilepumoamueckasi cucreMa XumMHYeckux »3jemeHToB JI. H.
MengesneeBa. CrpoeHne aroMoB. XuMHYeCKasd CBfA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu

[lepBple TOMBITKM KIaCCU(PHUKAIMM XUMHUYECKHX »3JeMeHTOB. [loHsATHE O Trpymnmax CXOJHBIX
AJIEMEHTOB (IIEJIOYHbIE W IIEJI0YHO3EMENIbHbIE METallIbl, TaJOT€Hbl, WHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U THAPOKCHIBI.

[lepuoanueckuit 3akoH. Ilepuonmueckas cucrema xumumyeckux sneMeHToB [[. M. Menpneneesa.
Kopotkonepuoanast u jumaHonepuoHas ¢popmsl [leproauyeckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB /.
N. Menpeneesa. Ilepuoael u rpynmnel. @U3HUECKUl CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB NEpHOAA U
TPYIIIBI 3JIEMEHTA.

Crpoenne artomoB. CocTaB aroMHbIX siaep. M3otombl. DiekTpoHbl. CTpPOEHHE SJIECKTPOHHBIX
000s10ueKk aToMOB MepBbIX 20 XUMHUYECKUX 3IeMeHTOB llepmommueckoit cuctembr JI. M. MeHneneena.
XapakTepucTuKa XMMHYECKOTO 3JIeMEHTa o ero mnoJjiokeHuto B Ilepmoaunueckoit cucreme [l U.
Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs paauyca aTOMOB XUMHUYECKHUX DHIIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U MEPUOAAM.

3nauenue llepuonnueckoro 3akona u Ilepuoanueckoi CUCTEMBI XMMHUYECKUX 3JIEMEHTOB s
pa3BuTHUsA HayKu U npakTuku. [. . Mennenees — yd€HbIil U TpaXXAaHNH.

Xumnueckas cBs3b. KoBajeHTHas (HOJsipHAs M HENOJspHas) CBA3b. DJIEKTPOOTPHUIATEIBHOCTD
XMUMHMUYECKUX 3J€MEHTOB. VIOHHas CBSI3b.

Crenenp oxwucieHus. OKHCINTENbHO-BOCCTAHOBUTENBHBIE peakuuu. IIpomeccsl okucieHus u
BOCCTaHOBJIEHUSA. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpas3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aMMOJEHCTBHE THIPOKCHAA IMHKA C
pacTBOpaMu KHUCJIOT M IIEN0YEH, MPOBEACHUE ONBITOB, WIIOCTPUPYIOUIUX IMPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBMTEJBHBIX PeakIfil (TOpeHue, peakiuu pa3aoxKeHHs, COSAUHEHUS).

Mesicnpeomemmnuoie céazu



Peanuzanus MeXNpeaAMETHBIX CBA3CH NMpU M3yYEHUU XUMHUU B 8 KJIACCE OCYILECTBIISIETCS uyepe3
HCII0JIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX NOHATHUM, TaK U MOHATHH, ABJISIOIIMXCS CUCTEMHBIMU
JUIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOm1re ecTeCTBEHHO-HAYYHbIE TIOHATHSA: HAYYHBIH (aKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJINU3, CUHTE3,
KJaccu(uKanys, MepruoANYHOCTb, HAOIIOACHUE, HKCIEPUMEHT, MOJCIMPOBaHHE, M3MEpPEHHE, MOJEb,
SIBJIICHUE.

®duznka: Marepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOIIbI, PaJIMOAKTUBHOCTb,
MOJIEKYNa, JJIEKTPUYECKUIN 3apsij, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSIHME BEIEeCTBa, Ias,
¢bu3nvecKre BEIMYMHBI, SANHUIBI H3MEPEHHsI, KOCMOC, IIIaHeTHl, 3BE3161, COJHIIE.

buonorus: porocunres, npixanue, ouochepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpPAIbl, TOPHbIE TOPOIBI, MOJIE3HBIE HMCKOMAeMEbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 xXuMHYecKasi peaKius

Ilepnoanueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux sneMeHToB [[. M. Menneneesa.
CrpoeHue atoMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHUU CBOWCTB XMMMUECKHUX JJIEMEHTOB IMEPBBIX TPEX
MEepPUOJIOB, Kaius, KajblUs M HMX COECIUHEHUH B COOTBETCTBHUHM C IIOJIO)KEHHEM DJJIEMEHTOB B
[Iepnoanueckoil cucreMe U CTPOEHUEM X aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMHUYECKON CBS3U. THIBI KPUCTAUIMYECKUX PEUIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKU U BUJA XUMHYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHMYECKHWX BellecTB. XHMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMXCS K pa3jgMYHbIM KJlaccaM HEOPraHMYeCKUX COEIMHEHUH, TeHeTHYecKas CBS3b
HEOPraHMYECKUX BEILECTB.

Knaccupukanuss XMMHUYECKMX peakUMid MO pasiMyHbIM NpU3HAKaM ([0 YUCIy U COCTaBy
YUYacCTBYIOUIMX B PEAKIMM BELIECTB, IO TEMJIOBOMY 3(G(eKTy, N0 H3MEHEHHUIO CTENEHEH OKUCIEeHUs
XMMUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO y4YacCTHIO KaTaju3aTopa). DK30- M 3HIOTEpPMUYECKUE
peakuuu, TepMOXUMUYECKUE YPABHEHUS.

[lonsitue o ckopocT Xxumuueckoil peakuuu. Ilonstue 00 00paTUMBIX U HEOOpPaTHUMBIX
XMMHMUYECKUX peakuuax. IIoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [loHarme o kartanmse.
[lonsiTie O XMMHUYECKOM paBHOBeCHH. DaKTOpHI, BIMSIOIIAE HAa CKOPOCTh XMMHUYECKOW pPEaKLUU U
II0JIOKEHHE XMMHYECKOTO PABHOBECHS.

OKHUCIIUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIM  OajJaHC  OKMCIMTENbHO-
BOCCTaHOBHUTEIBHOU peakuuu. COCTaBIIEHNE ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN C
HCIOJIb30BAHUEM METO/Ia JIEKTPOHHOrO OanaHca.

Teopus 2JIEKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOJIMTHI U HEAIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHn3M AMCcCOLMAlMK BEILECTB € Pa3IMYHbIMUA BHJAMU XUMHUYECKOH cBs3U. CTENEHb NUCCOLMALINN.
CunbHble U cllabble 3JEKTPOJIUTHI.

Peakiun uoHHOrO oOMeHa. YCIOBHS MpPOTEKaHMs pEakUUid HOHHOIO OOMEHa, IOJIHBIE MU
COKpAallEHHBbIE HOHHBIE YypaBHEHMS peakuuil. CBoMCTBa KHCIOT, OCHOBAaHHH WU COJEd B CBETE
IpeJCTaBICHUNH 00 3JIEKTPOIUTHYECKOM nuccorumanuu. KauecTBeHHble peakiuu Ha HOHBL [loHsTHE O
TUIPOJIA3E COJIEM.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHUE C MOJEISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB U
HeMeTauoB (rpaduTa M anMasa), CJIOKHBIX BEILIECTB (XJOpHAA HATpHs), UCCIEIOBAHHE 3aBUCUMOCTH
CKOPOCTM  XMMHYECKOW  peakIud OT  BO3MEHCTBHS  Pa3NMYHBIX  (PAKTOpOB,  HCCIEIOBAHUE
NIEKTPOIPOBOJHOCTH PAaCTBOPOB BEILIECTB, NPOLECCA IUCCOLMALMU KHUCIOT, IIEN0Yed M Ccoyed
(BO3MOYKHO HCIIOJIB30BAHME BMJIEO MATEPHANIOB), MPOBEIEHUE OIBITOB, WILIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHMUsI peakiuil MOHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BBIAEICHHE ra3a, 0Opa3oBaHUE BOJIbI),



OTIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKuil (ropeHne, peakiiuu
pa3oKeHus, COCAMHEHUS), pPAClO3HAaBaHHE HEOPraHMYECKHX BEHIECTB C IOMOIIBI0 KaueCTBEHHBIX
peakuii Ha HOHBI, pEIIEHHE YIKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtasibl 4 X cOeTUHEHUS

OOmiast xapakTepucTHKa TajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTEICHU
okucnenus. CTpoeHrne U (U3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMUMUYECKHUE CBOWCTBA
Ha [IpUMepe XJopa (B3auMoIeHCTBHE C METaJIIaMH, HEMETallJIaMy, Leno4amu). Xioposogopo. ConsiHast
KHCJIOTa, XAMHUYECKHUE CBOWMCTBA, IOJIydeHHE, NMpUMEHeHHue. JeHCTBHe Xjopa M XJIOpOBOJOpOAa Ha
OpraHu3M 4YejoBeka. BaxkHeimme XJIopuapl 1 UX HAXOKICHHE B TIPUPOJIC.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC
crerieHu okucienus. CTpoeHue U (PU3NYECKHe CBOICTBA MPOCTBHIX BEIIECTB — KHCIOPOAA M CEPBHI.
AmnoTponHbie MOJU(UKAIIMU KHUCIOpOJa W Cepbl. XHUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOI,
CTpoeHHe, (u3NYeckne W XUMHUYecKHe CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX
okcuioB. CepHast kucioTa, pU3MYECKHe M XMMHUYECKHE cBOWCTBa (0OIIMe Kak IMpeICTaBUTENs Kiacca
KHACIOT M crenupudeckue). XUMUYECKHe pEeaKkIiy, JIe)Kalde B OCHOBE IMPOMBINIICHHOTO Crocoda
TOJTy4eHUS] CEepHOU KHUCIOTHL. [Ipumenenue cepHoil kucioThl. COJM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peaknus Ha cynabdar-noH. HaxoxkmeHune cepbl U €€ COeAMHEHUH B TPUpOAe. XUMHUECKOE 3arps3HeHNE
OKpYKAroIIeH Cpeabl COSAWHEHHSIMHU Cephbl (KUCIOTHBIC IOXKIHW, 3arps3HCHHE BO3IyXa W BOJIOEMOB),
CrocoOBI €ro TPeI0TBPAIICHHUS.

OO6mras xapaktepucTuka ieMeHToB VA-rpymnmbl. OcoOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIS
CTETIEHN OKHUCIIeHHs. A30T, paclpoCTpaHEHHE B MpPHUPOJIC, (PHU3UYECKHE W XHUMHUYECKHE CBOWCTBA.
KpyroBopoT azora B mpupose. AMMHaK, ero (u3W4ecKHe W XUMHUYECKHE CBOICTBA, IMOJyYCHHE H
npuMmeHenune. Coau aMMOHUs, UX (U3MYECKHe M XMMUYECKHe CBOWCTBa, mpuMeHeHue. KauecTBeHHas
peakiusi Ha MOHbI aMMOHHUA. A30THas KUCIOTa, €€ MmoyiydyeHue, pu3nyecKue M XMMUYECKHe CBOMCTBA
(oOmme Kak TpencTaBHTENs Kiacca KUCIOT M crenuduueckue). Vcmosib30BaHWE HUTPATOB M COJICH
aMMOHHMSI B KauecTBE MHMHEpAIbHBIX ynoOpeHuil. XuMHUecKoe 3arps3HEHHE OKpYKalolel cpelbl
COCTMHCHUSIMH a30Ta (KUCJIOTHBIE MOXIH, 3arps3HEHUE BO3ayxa, MouBbl W BoAoéMoOB). docdop,
ajutoTpornHbie Moaudukanuu Gocdopa, ¢uznueckre u xumuueckue cBoictBa. Okcun docdopa (V) u
dbochopHas kucioTa, PU3MUSCKUE U XUMHUYECKHE CBOMCTBA, moJsiyueHue. Mcmons3oBanue docdaToB B
KauyecTBE MUHEPAIbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 31eMeHTOB |V A-rpymnmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTETEeHH OKHUCIICHHUS. YTJIEpO/l, aJUIOTPOIHbIE MOJU(PHUKAIINH, PACIPOCTPAHEHHE B MPUPOJE, HU3HUECKUE
U XUMHYecKHe cBoiicTBa. Azacopbuus. Kpyrosopor yriepona B mpupone. Okcuisl yriepoaa, HX
¢buznuecKkue M XUMHUYECKHE CBOICTBa, JEMCTBHE HA >KUBBIE OPraHU3MBI, MOJy4eHHE U MPHUMEHEHUE.
DKoJoruveckre mpobieMsbl, cBsizaHHbIe ¢ okcuoM yriepona (1V), rumoTe3a rio6aabHOrO MOTEIICHUS
KJIUMaTa, TapHUKOBLIN 3 (deKT. YrosibHasg KUCIOTa U €€ COJH, UX (PU3NYECKHE U XUMHYECKHE CBOMCTBA,
noyiyueHue u npuMmeHeHue. KauectBeHHas peakius Ha KapOOHAaT-vOHBI. lcmonb3oBaHue kapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO3SIHCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHUX yriepoja (MeTaH,
9TaH, ATUJICH, alleTUJICH, 3TaHOJI, INIMIEPUH, YKCYCHas KucioTa). [Ipupo/iHble HCTOUHUKHU YIIIEBOIOPOJIOB
(yronb, mnpupoAHbIM ra3, He(dTh), NPOAYKTHI HMX THepepaboTku (OEH3UH), MX poJib B OBITY U
npoMblIeHHOCTH. [loHsATHE 0 OMONIOTHYECKH Ba)KHBIX BEIIECTBAX: KUpPAxX, OENMKax, yrieBojJax — U HX
POJIH B KU3HU YenoBeka. MarepuaabHOE €TUHCTBO OPraHMYECKMX U HEOPraHNYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, MOJlydeHHE M IpuMeHeHue. CoenuHeHHs
KpemMHHus B mpupoje. OOmue mnpencraBieHus o0 oxcuae kpemMHus (1V) U KpeMHHEBOH KHCIIOTE.
CunukaTel, UX UCHOJIB30BAaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxkHeWIne cTpouTeabHbIe MaTepHAallb:
KepaMHKa, CTEeKJIO, LIeMeHT, OeToH, kene300eToH. [IpoGiembl 0e30MacHOro  MCMOJIb30BaHUS
CTPOMTENBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.



Xumuueckuii IKCnepumenm:

M3y4YeHHE O0OpaslloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCJIOTBI, TIPOBEICHHE
KaueCTBEHHBIX pEaKIuid Ha XJIOPUA-HOHBI W HAOMIOJCHHE MPU3HAKOB WX TMPOTCKAHHS, OTIBITHI,
oTpaxaromue (pU3MYecKne W XUMHUYECKHE CBOWCTBA TaJlOrCHOB W WX COCOUHEHHHA (BO3MOXKHO
UCTOJb30BAHME  BUACOMATEPHAIOB), O3HAKOMIIEHHME C oOpasnamMu XJIOpUIOB  (TaJIOTCHHIOB),
03HAaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COCNUHEHUSIMU (BO3MOXHO HMCIOJIb30BaHUE BUICOMATEPHUATIOB),
HaOJIOJICHUE Tpoliecca OOyIJIMBaHMS caxapa IMOJ JCWCTBHEM KOHIICHTPHUPOBAHHOW CEPHOM KHCIIOTHI,
M3Y4YE€HHE XMMHYECKUX CBOMCTB Pa30aBIIEHHON CEpHON KUCIIOTHI, IPOBEJEHUE KaU€CTBEHHOM peaklyy Ha
cynbhaT-uoOH U HAONIOJCHHWE TpHU3HAKA €€ MPOTCKaHWs, O3HAKOMIICHWE C (PU3NYCCKUMHU CBOWCTBAMU
azota, ocdopa u Ux coeqUHECHUN (BO3MOXKHO HCIIOIB30BAaHUE BHICOMATEPHAIIOB), 00Opa3iaMu a30THBIX
n (ochopHBIX ymoOpeHUH, TONydeHHE, COOMpaHWe, PAcIiO3HABAHWE W HM3YYCHHE CBOWCTB aMMHAKa,
MPOBEJCHUE KAYECTBEHHBIX peaklUii Ha WMOH aMMOHHS U (ocdar-uoH W M3ydeHHE TPU3HAKOB HUX
MPOTEKAHUS, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHON Aa30THOM KHUCIOTBI C MeIbl0  (BO3MOXHO
WCIIOJIb30BaHUE BUCOMATEPUAJIOB), U3yUYE€HHUE MOJIEIEH KPUCTAUIMUECKUX PEHIETOK anMmasa, rpadwura,
(dbynnepeHa, 03HAKOMJICHHE C TTPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOUWCTBOM MPOTHUBOTa3a, MOJydeHrue, cOOMpaHue, pacro3HaBaHUE W M3YyYEHUE CBOMCTB YTJIEKHCIIOTO
rasza, MpoBeJIEHNE KAa4eCTBEHHBIX pEaKIMil Ha KapOOHAT W CHUIIMKAT-HOHBI U M3y4eHUE MPU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJICHHE C  TNPOAYKIMEH  CHJIMKATHOW  TPOMBINIJIEHHOCTH,  pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BaxHenme HeMeTauibl U X COSIMHEHUS.

MeTaJulbl M UX COETMHEHUS

OO0mrast XxapakTEepPUCTHKAa XUMHYECKHX AJIEMEHTOB — META/UIOB HA OCHOBAaHWU WX TOJIO)KCHHS B
[Tepuonnueckoit cucreme xumuuyeckux snemeHToB [[. Y. MenneneeBa m crtpoeHus aromoB. CTpoeHue
MeTauI0B. Metamnuyeckasl CBsA3b M METaJUIMYECKas KpUCTAJUIMYECKas PemETKa. DIEKTPOXUMHUYECKUI
psAn HampsDKeHWHW MeTaiuioB. Dusnyeckne W XUMHUYECKHE CBOMCTBa MerayuioB. OOmume crmocoObl
nostyueHusi MetayioB. [loHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HH.
CrmuaBsl (CTanb, YyryH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: TosiokeHue B Ilepumogmyeckoid cucreMe xumuueckux anemeHtoB [ U.
MenneneeBa, CTpoeHHE X aTOMOB, HaXOXJeHHe B mpupoje. Pusnueckue U XUMHUYECKUE CBOICTBa (Ha
npuMepe HaTpus U Kanusi). OKCUABI U TUAPOKCUIBI HATPUS U Kanus. [IpruMeHeHue 1elouHbIX METaIoB
U UX COEOUHEHUN.

[[lenoyHO3eMeNnbHBIC METAIBI MarHUi M KajdblMid: moJiokeHue B Ilepuomumueckoil cucreme
xumudeckux anemeHToB [[. . MenaeneeBa, CTpoeHHE UX aTOMOB, HaX0XkJACHUE B npupojie. Pusnueckue
U XUMUYECKHe CBOICTBa MarHus M Kainplus. Baxueilline coeauHeHUs Kaiblus (OKCHUI, THAPOKCH]L,
coin). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEeHHSI.

Amomunuil: onoxxenue B [lepronnueckoit cucreme xumudeckux sneMeHToB /. M. Menneneena,
CTPOCHHME aToMa, HaxoxJaeHue B mpupoje. Dusznueckue U XUMHUYECKHE CBOMCTBA aJIIOMHUHUSL.
AmboTepHbIe CBOWCTBA OKCH/IA U TUIPOKCUIA ATIOMUHUS.

Kenezo: nmonoxenue B Ilepumonnueckoin cucreme xumudeckux siemeHToB [[. M. Menneneena,
CTPOEHHME aToMa, HaxoxkJeHue B mpupoie. dusmueckue M XUMUUYECKHE CBOICTBa xkene3a. OKCUIbI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u mosryueHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3laMu METajlIOB U CIUIaBOB, MX (PU3NYECKUMH CBOICTBaAMH, U3yueHUE
pE3yNbTaTOB KOPPO3WM METAIIOB (BO3MOXHO HCIOJNBb30BaHHE BHUIEOMATEPHUATIOB), OCOOEHHOCTEH
B3aMMO/ICHCTBUSI OKCUAA KaNblUg M HATPUS C BOAON (BO3MOXKHO HCIOJB30BAHUE BUIACOMATEPHUAIIOB),
WCCIIEIOBAHUE CBOMCTB JKECTKOW BOJBI, TMpollecca TOPEHHUs JKele3a B KUCIOpoae (BO3MOXKHO
WCIIOJIb30BAHUE BUACOMATEPUATIOB), MPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEAKLIM Ha MOHBI: MarHus,
KabIus, alloMUHuUs, uHKa, xxene3a (1) u xenesza (I11), mequ (1), HabmroaeHne U onucaHue MPOIECCOB
OKpalllMBaHUs IUIaMEHM HMOHAMM HATpus, Kaiusg M Kaublusd (BO3MOXKHO  MCHOJIb30BaHHE



BHJICOMATEPHAIIOB), HCCIIEOBaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCHIA AIFOMUHUS U TUAPOKCHJIA LIMHKA,
pellIeHNEe FKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxxHelne MeTaibl U UX COEIMHEHUS.

Xumus 1 oOKpy:Kawuas cpeaa

BemecTBa 1 Marepualibl B IOBCEAHEBHOM JKM3HU 4ellOBEKa. be3onacHoe MCnosib30BaHuE BEILIECTB
Y XUMHUYECKUX peakuuii B ObITy. [lepBas moMoIb Ipyu XUMUYECKUX 05KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsA3HEHUE OKpYy)Kawlled cpeapl (mpeaenbHas AONMyCcTUMas KOHLIEHTPALUs
BelecTs, nanee — [1JIK). Posib xuMuu B pelieHuu 3K0JI0rH4eCcKUX npooiieM.

Xumuueckuii Ikcnepumenm:

M3y4eHue 00pa3lioB MaTepUaioB (CTEKIIO, CIJIaBbl METAJUIOB, IIOJUMEPHbIE MaTEPHUAIIBI).

Mesrcnpeomemmnoie ceasu

Peanuszanus MeXNnpeaMETHBIX CBA3CH NMpU M3y4EHUU XUMUU B 9 Kilacce OCYILECTBISIETCS uepe3
HCI0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U MOHATHH, SBJISIIOIIMXCS CUCTEMHBIMU
JUIS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OO011ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAYYHBIHN (aKT, TMIIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJIacCU(pUKaIus, NEPUOAUYHOCTb, HAOIOJIEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHHE, MOJIEIb,
SIBJIICHUE, TAPHUKOBBIN 3(h(PeKT, TEXHOIOTHsI, MaTepHaIbl.

®uznka: Matrepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOIIbI, PaIMOAKTUBHOCTD,
MOJIEKYNa, DJIEKTPUYECKHI 3aps]l, MNPOBOJHUKH, MOJYNPOBOJHUKU, AUIIEKTPUKH, (POTOIIEMEHT,
BEIIIECTBO, TeJo, OOBEM, arperaTHoe COCTOSHHWE BEIIECTBA, Tra3, pacTBOp, PacTBOPHUMOCTH,
KpUCTAJIJIMYECKas pemérka, CIiaBbl, (U3MYECKHWE BEIUYMHBI, €IUHUIBI H3MEPEHMs, KOCMUYECKOe
MIPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, COHILE.

buonorus: ¢orocunres, napixaHue, Ouocdepa, 5sKocUcTeMa, MHHEpaIbHbIE YIOOpEHHUS,
MHUKPO3JIEMEHTHI, MAKPOJIEMEHTHI, TUTATEIbHbBIC BELECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE TOPOJBI, TOJE3HBIC HCKOIAaeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuyHOCTHBIE PEe3yNbTaThl OCBOCHHS IPOTPAMMbI OCHOBHOTO 001IeT0 00pa30BaHMsl JOCTHTAIOTCS B
Xxone OOy4eHHsT XUMHH B €JUHCTBE Y4eOHON W BOCHHMTATEILHOW JEATEIBHOCTH B COOTBETCTBHU C
TPaJMLIMOHHBIMU  POCCUNCKMMU  COLMOKYJIBTYPHBIMU W JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH,
IIPUHATHIMU B OOLIECTBE MPaBUJIaMU U HOPMaMHU MOBEJEHUSI U CIIOCOOCTBYIOT MPOLIiEccaM CaMOTIO3HAHUS,
CaMOPA3BUTHA U COLMATIN3ALMN 00yJarOIUXCS.

JIMYHOCTHBIE PE3yNIbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYaIOUIUMXCS PYKOBOJICTBOBATHCS CHCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMNA U PACILIUPEHUE OMbITA AEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YJacTu:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W Hay4dHOMY
HaCJIEIUI0, TOHUMAaHUsI 3HAUE€HUsI XMMHUYECKON HayKu B JKU3HHM COBPEMEHHOI'O OOIIecTBa, CIOCOOHOCTH
BJIQJIETh JOCTOBEPHOW HH(pOpMalMed O TNepeloBbIX JTOCTHKEHUSX U OTKPBITUSAX MHPOBOM U
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHbIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOLIECTBA;

2) rpaIaHCKOTr0 BOCIIUTAHMSA:

MIPEJICTaBJICHHS O COLMAIbHBIX HOPMaxX W MpaBWJIaX MEKIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE,
KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TOJIE3HOH, yueOHOMCCIe10BaTENbCKOM,
TBOPUYECKON M APYrUX BUIAX JEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPAa3HONW COBMECTHOM AESITEIbHOCTH
IIpU  BBHINIOJHEHUHM Y4YEOHBIX, IO3HABATENIbHBIX 3aJay, BBIIOJHEHUH XHUMHUYECKHUX SKCIEPHUMEHTOB,
CO3/IaHUM y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAaHMIO M B3aMMOIIOMOIIM B IPOLECCE 3TOU
yu4eOHOH JAEATeNbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJECHHWE M IOCTYNKH CBOMX TOBApHILECH C
MTO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIECACTBUN OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XMMHMYECKOM PpEakLUH, COOTBETCTBYIOILHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTAaBJISAIOLIUME OCHOBY JUIsl IOHUMAHUS CYIHOCTH HAay4YHOH
KapTUHbl MHpa, NPEJCTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPHUPOJbI, B3aUMOCBA3SIX
4eJI0BEKA C IIPUPOJIHOU CPENOl, O POJIM XUMHH B ITO3HAHUU ITUX 3AKOHOMEPHOCTEN;

[I03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIEC HA MOJy4YeHNE HOBBIX 3HAaHUM MO XMMMHU, HEOOXOUMBbIE
sl OOBSICHEHUs HaONIONAaeMbIX IPOLECCOB M SIBICHUH, I03HABATENbHOH, HH()OPMALMOHHOW U
YUTATENICKOM KyJIBTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHOM paboThl C y4yeOHBIMH TEKCTaMHU,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPeJICTBAMHU HH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOY4EHHI0O M I[O3HAHHUIO, JIH0O03HATENBbHOCTh, T'OTOBHOCTb U CIOCOOHOCTH K
caM000Opa30BaHUIO, IPOEKTHOM M HCCIENOBATENIbCKON JIEATENIBHOCTH, K OCO3HAaHHOMY BBbIOOpY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE ILIEHHOCTH >XM3HHU, OTBETCTBEHHOTO OTHOLICHMS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha
3JI0pOBBbII 00pa3 *HU3HH, OCO3HAHUE IOCIEACTBUI M HENpPUATHE BPEIHBIX MPUBBIUEK (YMOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHHsI), HEOOXOAUMOCTH COOJIIOIEHUS MTPaBUII OE30MIaCHOCTH MPU 0OpallleHHH
C XMMHMYECKMMHM BELIECTBaMU B OBITY U pealbHOM )KU3HH;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpeC K MPaKTUYECKOMY M3Y4YEHUIO NMpodeccHii 1 Tpyaa pa3iuyHOro pojia, yBaXEHUE K TPYAY U
pe3yiabpTaTaM TPYIOBOM IEATENbHOCTH, B TOM YHUCIE Ha OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUHU IO
XMMUHU, OCO3HAHHBII BHIOOP WHAMBHUIYAIBHON TPAaeKTOPHUH MPOJOJDKEHHs 0O0pa3oBaHUs C YUETOM
JMYHOCTHBIX MHTEPECOB M CHOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH,



YCIIENTHOW MPO(ECCUOHANBHON AEATEIPHOCTH U PAa3BUTHS HEOOXOJUMBIX YMEHUW, TOTOBHOCTH
aIalITUPOBATHCS B MPO(eCcCHOHANTBHON cpefie;

6) PKOJIOrHYeCcKOro BOCIIHMTAHMA:

9KOJIOTMYECKH IIeTIECO00pa3HOEe OTHOIICHUE K MPHUPOJAE KaK MCTOYHUKY JKM3HU Ha 3eMJjie, OCHOBE
e CyIecTBOBaHUS, MOHMUMAHHUE IIEHHOCTH 3JI0POBOTO M 0€30MacHOro o0pasza KM3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (U3MUYECKOMY M TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHE IEHHOCTH
coOroficHUsT TIpaBWJI OE30IMaCHOTO TIOBEACHUS TpH paboTe C BEIIECTBAMH, a TAKKE B CHUTyaIUsX,
YIPOKAOLIUX 3I0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, IMOJyJ9aeMble TPU HW3YYCHUW XHUMHH, IS PEIICHUS 3ajad,
CBSA3AHHBIX C OKPYXarolleld NPUPOJHOW CPENOM, I NOBBIIMICHHUS YPOBHS JKOJIOIMYECKOW KYJIbTYpHI,
OCO3HAHHUS TJIOOATBLHOTO XapakTepa SKOJOTHYECKHX NpoOJieM M IMyTed WX PEeHICHHs] TOCPEICTBOM
METOJIOB XHMHH, HKOJOTHYECKOTO MBIIUICHHS, YMEHUS PYKOBOJCTBOBATHCA WM B ITO3HABATENIBHOM,
KOMMYHUKATUBHOM U COIIMAJILHOM MTPAKTUKE.

METAIIPEMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMEeTHBIX pe3yAbTATOB  BBIACIAIOT 3HAYUMBIE Ui (OPMUPOBAHUS
MHPOBO33PEHUsI OOIIEHAYYHBIE TTOHATHUS (3aKOH, TEOpHs, MPUHIUII, TUNIOTE3a, (aKT, CUCTeMa, MpOoIecC,
OKCIIEPUMEHT W JIPyroe.), KOTOPBI€ HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
TTO3BOJIAIOT Ha OCHOBE 3HAHUH W3 3TUX MPEAMETOB (JOPMHUPOBATH MPEACTABICHUE O 1ETOCTHON HAyUYHOMH
KapTUHE MHpa, W YHUBEpPCAIbHBICE Y4YeOHBIC JEeHCTBUs (TIO3HABaTeIbHBIC, KOMMYHUKATHBHEIE,
peryasTUBHBIC), KOTOpbIe oOO0ecreuynBarOT (QopMUpPOBaHHE TOTOBHOCTH K  CaMOCTOSITEILHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NIEATETHHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBrble Jornvyeckue aelcTBUSA:

YMEHHSI HUCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] MPU OCBOCHWM 3HAHUMW: PaCKpPBIBATH
CMBICJT XHMHUYECKHUX TOHATHHA (BBIACIATh WX XapaKTEpHbIC MPHU3HAKH, YCTAHABJIMBATh B3aWMMOCBS3b C
OPYTUMHU TIOHSATHSMH), HWCIIOJB30BaTh TMOHATHSA JUII OOBSACHEHHS OTIEIBHBIX (DAKTOB W SIBIICHUH,
BBHIOMPATh OCHOBAHMS W KPUTEPHUH I KIAaCCH(PUKAINA XUMHUUECKHX BEIIECTB M XUMHYECKUX PEaKIui,
YCTaHABJIWBATh IMPUYUHHO-CIICJICTBCHHBIC CBS3M MEXIY OOBEKTaMH HM3yYEHHUS, CTPOHUTH JIOTHUECKUE
paccyxieHus (MHIyKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTUH), IeJIaTh BBIBOJIBI U 3aKJIFOUYCHHS;

yMEHHE TIPUMEHATh B TPOIECCEe TMO3HAHUA TOHATHA (TPEAMETHBIE W MeETalpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, UCIIOJIb3YEMbIE B XUMHUH, MPE0OPA30BHIBATH MTMPOKO MPUMEHSICMbIC
B XMMHH MOJICJIbHBIC MPEACTABICHUS — XUMHUYECKHI 3HaK (CUMBOJI DJIEMEHTA), XUMUYecKas GpopMylia u
yYpaBHEHHE XUMHUYECKOW PEAKIMU — TPH PEIICHWHU Y4YeOHO-TTO3HABATEIbHBIX 3aJad, ¢ y4ETOM OTUX
MOJIENIbHBIX TPEJCTABICHUN BBISBIATH M XApAKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKH H3Y4aeMbIX
00BEKTOB — XHMHYECKHX BCIIECTB M XHMHYCCKHX PEaKIMi, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYMHHO-CJIEICTBEHHBIE CBA3U U POTUBOPEUHS B U3y4AEMBbIX MTPOLECCAX U SABICHUSIX.

ba3oBrle nccienoBarebCcKHue AeHCTBHS.

YMEHHUE HKCIOJb30BATh MOCTABJICHHBIE BOMPOCHl B KaYECTBE MHCTPYMEHTA MO3HAHHUS, A TaKXKE B
KauecTBE OCHOBBI s (OpPMHUpPOBAHHS THUIIOTE3Bl IO TPOBEPKE MPABHUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUM;

MpuOOpeTeHne OMbITa M0 MJAHUPOBAHUIO, OPraHuU3allud ¥ TPOBEACHUI0 yUYEHUYECKHX
SKCMEPUMEHTOB, yYMEHHE HAONIOJaTh 3a XOJOM IIpoIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0
pe3ynbTaT, GopMynupoBaTh O00O0OIIEHHS ¥ BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNaHHOM paboTe.

Padora ¢ undpopmanueii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETHPOBATH HH(OPMALIUIO PA3INMYHBIX BHAOB U GOpM
MPEACTABJICHUS, MOJYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-MOMYJSIpHAs JIMTEPATypa XUMHUYECKOTO



CoJiepKaHus, CIpaBOYHbIE MOCOOUs, pecypchl HTepHeTa), KpUTUYECKH OLIEHUBATh MPOTHBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

yYMEHHUE TPHUMEHATh pPA3IMYHBIE METOJbl M 3alpochl NpU TOUCKE M 0TOOpe HHGpOpMAIMU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOMUMBIX MJIsi BBINOJHEHHS Y4eOHBIX W TI03HABATENBHBIX 3a]ad
OTpeNeNEHHOr0 TUMA, MNPUOOPETeHHE OmbITa B O0JIACTH  KCIOJNB30BaHUS  HMH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIA, OBJAJCHUE KYJbTYpOH AaKTHBHOTO HCIIOJIB30BAHMS PA3TUIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIHFHO BHIOMPATh ONTUMAIBLHYIO (popMy mpencTaBieHus HHPpOpMaIH 1
WUTIOCTPUPOBATh pEIIacMble 3aJadd HECIOKHBIMH CXEMaMHM, JuarpaMMmaMu, Ipyrumu (opmamu
rpaduky 1 UX KOMOWHAIMSMUY;

YMEHHE UCTIOJIb30BaTh M aHAIM3UPOBATH B IIPOIlecCe YIeOHOH M MCCIIe0BATEIbCKOM e TeIbHOCTH
MHPOPMALMIO O BIMSHUHM TPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SHCTBAa W TPAHCIOPTa HA COCTOSHHE
OKpY’Karolel NPUPOTHON CPEIBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIE TelCTBHUS:

YMEHHUS 3a/laBaTh BOIPOCHI (B XOJ€ AWaiora U (WJIM) JAUCKYCCHU) TIO CYIIECTBY OOCYKIaeMOu
TeMBI, POPMYIMPOBATH CBOM TPEIIIOKEHNSI OTHOCUTENIFHO BBITIOJIHEHHSI TPEIOKEHHON 3a1a4H;

YMEHHUSI TIPE/ICTABIATH TOJTYYEHHBIE Pe3yJbTAaThl IMO3HABATEIBHON JESATENHHOCTH B YCTHBIX W
MUCHMEHHBIX TEKCTaX; NeNlaTh MPE3CHTAINI0 PE3YJIbTATOB BBIMIOJHEHUS XUMHUYECKOTO JKCIIEPHMEHTA
(JrabopaTtopHOTO OTBITa, JAaOOpPATOPHON pPabOTHI IO WCCIECIOBAHUIO CBOWCTB BEIIECTB, y4EOHOTO
MIPOEKTA);

YMEHHUSI YYeOHOTO COTPYJAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIBHOW W
WCCIIEIOBATENILCKOM NESITeIbHOCTH TIPH PENICHHH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE y4éra OOIMMX
MHTEPECOB M COIVIacOBaHUS Mo3uluil (oOcyxkaeHus, OOMEH MHEHHUSMH, «MO3TOBbI€ MITYPMBbI»,
KOOpJUHAIMS COBMECTHBIX ACWCTBUI, OMNpEleNeHne KPUTEPHEB IO OIICHKE KayecTBa BBHINOJHEHHON
paboTHI U ApyTHe).

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbI€ 1eCTBUSA:

YMEHHE CaMOCTOSATENbHO OIpeaeisITh LEIu JeSTeNIbHOCTH, IUIaHUPOBaTh, OCYILECTBIIATH,
KOHTPOJMPOBaTh M HpU HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO AESITEIHHOCTb, BBIOMpaTh Hamboiee
s¢dekTUBHBIE CIOCOOBI pelIeHns yYeOHbIX U MO3HABATENbHBIX 33/1a4, CAMOCTOSITENIbHO COCTAaBJISATh WU
KOPPEKTUPOBATh MPEUIOKCHHBIN alrOPUTM ACUCTBUM NMPHU BHINOJHEHUH 33JaHUN ¢ Y4ETOM MOJIy4EHUs
HOBBIX 3HaHUN 00 WH3ydaeMbIX OOBEKTaxX — BEIIECTBAX U pEaKIUsIX, OLIEHHWBATh COOTBETCTBHE
MOJIyUEHHOTO pe3yabTaTa 3asBICHHOM €M, YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI,
npeyiaraéMble B YCIOBUU 3aJJaHHIM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yabTaTOB M0 OCBOCHUIO 00S3aTENLHOTO COAEPIKAHUS, YCTAHOBIEHHOTO
JTaHHOU (enepalbHON paboueil mporpaMMoi, BBIJIEISAIOT: OCBOCHHbBIE 00YYaIOIIUMHUCS HAayYHbIe 3HAHUS,
YMEHHUSI U CTIOCOObI NeHCTBUH, cienurueckue i NpeAMeTHOHN o6nactu «XuMHush», BUABI ACITEIbHOCTU
M0 TOJYYEHHUIO HOBOTO 3HAHMSI, €r0 MHTEPIpETaIlH, MPeoOpa3oBaHUIO0 M MPUMEHEHUIO B Pa3IHYHBIX
y4eOHBIX U HOBBIX CUTYaIHIX.

K xonimy oOyuyenus B 8 kJiacce mpeaMeTHBIE pe3ylbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPakaTh
Cc(OPMHUPOBAHHOCTh y OOyUAIOIUXCS YMEHUI:

® PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSITUNA: aTOM, MOJIEKYJa, XUMUYECKHI 3JI€MEHT,

IIPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOAHAS U HEOJAHOPOJHAs), BaJCHTHOCTB,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYNIspHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBas JOJii XUMHYECKOTO JJIEMEHTa B COCAMHEHHMM, MOJISIPHBI 0O0BEM, OKCHUI,
KHCIIOTa, OCHOBAaHHUE, COIb, JJIEKTPOOTPHUIATENLHOCTh, CTENEHb OKHCICHUS, XHUMHUYECKas
peakiusi, KiacCU(pUKAIUS PEaKIUil: PEaKIuu COCIUHEHUs, PEaKIMU Pa3lIoKECHUS, PEaKIuu
3aMeIIeHuUs, peaKIui 0OMeHa, 9K30- U SHIO0TEPMUYECKUE PEAKLIUH, TeIJI0BOH 3((eKT peakuuu,
SJIPO aTOMa, AIEKTPOHHBIN CIIOW aToMa, aTOMHAasi OpOUTalb, PAINyC aTOMa, XUMUYECKasl CBS3b,



IOJISIpHAsT W HEMOJIApHAs KOBAJEHTHAs CBS3b, MOHHAs CBA3b, MOH, KaTHMOH, aHUOH, pPacTBOp,
MaccoBas J10J1s1 BELECTBA (MIPOLIEHTHAs! KOHLIEHTpAlMsl) B pacTBOPE;

® JUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHMUYECKHMX TMOHSTHH U MPUMEHSATH 3TU TOHITHS
IIPU OTMMCaHUH BEIIECTB U UX MPEBPAIICHUI;

® UCMOJB30BATh XMUMUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHHs (POpPMyJ BEIIECTB M YpaBHEHHI
XUMHYECKUX PEAKIIU;

® OIpeleNsITh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECJUHEHMSIX, CTENEHb OKHUCICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHHUAX, NMPUHAIICKHOCTh BEIIECTB K OMIPEACIEHHOMY Kiaccy
COCMHEHUN 10 (QopMysaM, BHUJ XHMHUYECKON CBs3u (KOBaJeHTHasT M HWOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpeiBaTh cMbicn Ilepuommueckoro 3akona [J[. WM. MeHngeneeBa: JI€MOHCTPUPOBATH
MMOHUMAaHHE NMePUOANUECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS
B Ilepuoaunueckoil cucreme, 3aKOHOB COXpPAaHEHHUS MacChl BEIECTB, MOCTOSHCTBAa COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO yY€HUSs, 3aKOHa ABOTajpo;

® OIUCBHIBaTh U XapakTepu3oBaTh TabauuHytro ¢opmy llepmoanueckoil cHUCTEMBl XUMHUYECKUX
AJIEMEHTOB: Pa3/IMyaTh MOHATHS «TJIaBHasl nmoArpynna (A-rpynmna)» U «mnoOodHas MOArpymma
(b-rpymnma)», manple u OoJbLINE MEPHOJbI, COOTHOCUTh 0003HAUYEHUS, KOTOPbIE HMEIOTCS B
tabmuie «llepronnueckas cuctema xumudeckux snemeHToB [[. . MenneneeBa» ¢ 4uCIOBBIMH
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij siapa, obiiee
YHCIIO 3JIEKTPOHOB M PaCHpeIesIeHNE UX MO 3JIEKTPOHHBIM CIIO0SAM);

e iaccuuIUpPOBATh XUMUYECKUE IEMEHTbI, HEOPraHUYECKUE BEIeCTBA, XUMHUUECKHE PEaKINU
(TI0 YKCy U COCTaBY YYaCTBYIOIINX B PEAKIIUU BEIIECTB, MO TETUIOBOMY 3P deKTy);

® XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEILIECTB PAa3JIMYHBIX KJIAcCOB,
MOATBEp)KJas ONUCAaHUE MPUMEPaMU  MOJEKYJISPHBIX  ypaBHEHUH  COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKIINH;

® T[IPOTHO3UPOBATH CBOMCTBAa BEHIECTB B 3aBHUCHUMOCTH OT HX KadeCTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHUH B PA3TUYHBIX YCIOBUSIX;

® BBIYUCIATH OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MAacCCOBYIO JOJIO
XMMHUYECKOTO 3JIEMEHTa 1Mo (QopMyse COEIWHEHHUS, MAcCOBYIO JIOJII0 BELIECTBAa B PacTBOpE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKIiu;

® [IPUMEHSATH OCHOBHBIE OINEPAIlMK MBICIUTEIBHON IESTEIILHOCTH — aHAINU3 U CUHTE3, CPABHEHHE,
0000111eHIe, CUCTEMAaTH3AIINIO, KIIacCCU(UKALINIO, BBISIBJICHUE TPUUYNHHO-CIEACTBEHHBIX CBs3EH
— JUIS U3YyYEHUS CBOWCTB BEIIECTB M XUMHMUYECKUX pPEaKIMid, €CTeCTBEHHO-HAyYHbIE METObI
MO3HAHUST — HaONIoIeHWEe, H3MEpPeHHe, MOJEINPOBAHUE, OSKCIEPUMEHT (peanbHbli U
MBICJICHHBIH );

e cJenoBaTh MpPaBUiIaM MOJB30BAHUS XUMUYECKOU MOCYI0HN U J1abopaTOpHBIM 000PYIOBaHHUEM, a
TaKkKe MpaBuiiaM o0pallleHus ¢ BeUIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMU T10 BBITIOTHEHUIO
1ab0paTOPHBIX XUMHUYECKUX OTMBITOB IO TMOJYYCHHIO U COOMPAHHIO T'a3000pa3HBIX BEIIECTB
(BoOpoJla M KHCJIOPOJA), MPHUTOTOBIEHUIO DPACTBOPOB C OIpENeNEHHOW MaccoBOW Joiei
pPacTBOPEHHOrO BEIECTBA, IUIAHUPOBATh M TNPOBOJUTh XUMHUYECKHE SKCHEPUMEHTHI IO
pacro3HaBaHUIO pAacTBOPOB IIEJOYEH M KUCIOT C TIOMOLIbI0 HMHIUKATOPOB (JIAaKMYC,
¢beHondTanenH, METUIOPAHK U JAPYTrHe).

K xoniy oOyueHus B 9 kJiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTPakaTh

Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

® PACKpBIBATh CMBICI OCHOBHBIX XUMUUYECKUX MOHATHUN: XUMUYECKUN AJIIEMEHT, aTOM, MOJIEKYyIa,
HUOH, KaTHOH, AaHHUOH, IIPOCTOE€  BELIECTBO, CJOYKHOE  BEIIECTBO,  BAJIECHTHOCTD,
ANEKTPOOTPUIATENBHOCTb, CTENEHb OKHUCIEHHUS, XMMHMUECKas peaklMsi, XUMHUYECKas CBS3b,



TETI0BOM 3(h(heKT peakiuu, MOJIb, MOJIAPHBII 00BEM, paCTBOP, SJIEKTPOIUTHI, HEITEKTPOIUTEHI,
ANIEKTPOJIMTUYECKAs JUCCOLMAIMS, PEAaKIMd MOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOe
paBHOBecue, oOpaThMble W HEOOpaTHMble pEaKIHH, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC
peakuuyu, OKHUCIINTENb, BOCCTAHOBUTEIb, OKHUCIEHME M BOCCTAaHOBJIEHHUE, AJUIOTPOIIMS,
aM(pOTEpPHOCTh, XUMHUYECKas CBSA3b (KOBAJCHTHAs, NOHHAs, METAJNINYECKas), KPUCTATTNIECKas
pemérka, KOppOo3Usl METAJIOB, CIUIABbl, CKOPOCTb XHMHYECKON pEaKIUH, MpPeAeIbHO
nonycrumas konuentpanus [1JIK Bemecra;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHA W TPUMEHSTH ITH TOHSTHUS
MIPY OTIMCAHHUH BEIIECTB M WX MTPEBPAICHUI;

WCIOJb30BaTh XMUMHYECKYI0 CHMBOJIMKY JJISI COCTaBJICHHS (OPMYJS BEUIECTB M ypaBHEHUH
XUMHUYECKUX PEAKIIU;

ONpEENATh BaJEHTHOCTh M CTENEHb OKHUCIIEHUS XMMHUYECKHUX DJIEMEHTOB B COEIUHEHMSX
Pa3IMYHOIO COCTaBa, NMPUHAUIEKHOCTh BEIIECTB K OIpENelIEHHOMY KilacCy COEAMHEHHUH IO
(dbopmMynaMm, BUJI XUMUUYECKOM CBSI3M (KOBaJCHTHAsl, MOHHASI, METAININYECKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsaj MOHA MO0 XUMHUYECKOW (opmyre, XxapakTep cpeabl B BOJHBIX PAacTBOpax
HEOPraHUYECKUX COECAMHEHUH, TUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,
packpsiBaTh cMbich [lepunoanueckoro 3axona J[. M. MeHnneneeBa m JAEeMOHCTPUPOBATH €rO
MMOHMMAaHMEe: OIUCHIBaTh M XapakTepus3oBaTh TabiuuyHyro ¢opmy llepmoanueckoil cuctemsl
XUMHMUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas nmoArpynna (A-rpynmna)» u «mmodoyHas
noarpynna (b-rpynmna)», maneie u 6ojbllIMe HEPUOMABI, COOTHOCHUTH O0O3HAUEHUs, KOTOpPbHIE
UMEIOTCS B NEPUOAMYECKON TabnmuIe, ¢ YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XMUMHMUYECKUX AJIEMEHTOB (COCTaB M 3apsj sfApa, oOlee YUCIO0 IEKTPOHOB U pacIlpesieieHne uX
M0 DJJICKTPOHHBIM CJIOSIM), OOBACHITH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOMWCTB
AJIEMEHTOB M UX COCJAMHEHUU B TMpefeniaX MajlblX MEepPHOJOB U TJIABHBIX MOJATPYII C Y4ETOM
CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMUYECKHE JIEMEHThI, HEOPraHWYEeCKHe BEIIECTBA, XUMUUECKUE pPeaKLun
(Mo 4YMCIy W COCTaBy Y4YacTBYIOIIMX B PEaKIMH BEIIECTB, MO TemioBoMy 3(dekry, 1o
M3MEHEHUIO CTENEeHEeH OKUCIECHUS! XUMUYECKIX JIEMEHTOB);

XapakTepu30BaTh (ONHUCHIBaTh) 00IIKME U crenu(uyecKkue XUMHUYECKHUE CBOWCTBA IMPOCTBHIX U
CJIOXHBIX BEIIECTB, MOATBEPKIAsi ONKMCAHUE MTPUMEPAMHU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIHIA;

COCTAaBIIATh YPABHEHUSI JICKTPOIUTHUECKON ITUCCOLMAIUU KUCIIOT, HIEJI0OUel U COJIeH, OJTHbIe
U COKpalIéHHBIE ypaBHEHHsA  peakuuid HOHHOrO oOOMEHa, ypaBHEHHs  pEeaKIIHid,
MOATBEPKIAIOIIUX CYLHIECTBOBAHUE T'E€HETHUYECKON CBSI3M MEXKJY BELIECTBAMHU Pa3IUUYHBIX
KJIaCCOB;

pacKpblBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUid  TOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

MIPOTrHO3UPOBATH CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTU MTPOTEKAHUS
XMUMHYECKUX TMPEBPAIICHUI B Pa3TMUHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacchl BEIIECTB, MACCOBYIO JOJIO
XHMUYECKOT0 3JeMEHTa Mo (opMyle COEAMHEHHs, MAacCOBYIO JOJIO BEIIeCTBA B PacTBOpE,
MIPOBOJUTH PACUETHI 0 YPABHEHUIO XUMUYECKOM PEaKInu;

coOuroIaTh MpaBuia MoJIb30BaHUsSI XMMUYECKON MOCYJ0H M 1ab0paTOpHBIM 000pyIOBaHHEM, a
TaKXKe TMpaBuiia OOpAIICHHs C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIUSMH IO BBITIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB IO MOJYYEHHUIO M COOMpPAaHHIO ra3000pa3HbIX BEIIECTB
(aMMMaKa ¥ yriaeKuclioro rasa);



MPOBOJUTH PEAKIMH, MOATBEP)KJAIOIINE KAYeCTBEHHBIH COCTaB PA3JIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUA-, OpOMUI-, HOAMI-, KapOoHaT-, (ocdar-, cHIMKaT-,
cynbdar-, THUAPOKCHUA-MOHBI, KATHOHbBI aAMMOHHUS M HMOHBl HM3YYEHHBIX METaJlIOB,
MPUCYTCTBYIONIUE B BOAHBIX PACTBOPAX HEOPraHMYECKUX BEILECTB;

MPUMEHSATH OCHOBHBIE ONIEPAIIUH MBICIUTEILHON JIEITEIbHOCTH — aHAIN3 M CUHTE3, CPaBHEHHE,
0000IIeHne, CHCTEeMAaTH3alMIO, BBISIBICHUE MPUYMHHO-CIICJACTBEHHBIX CBS3EH — IS M3YydeHHS
CBOMCTB BEIIECTB M XHUMHYECKHX pEaKIHi, eCTeCTBEHHO-HAyYHbIE METOJbl IO3HAHHUA —
HaOJr0/IeHNe, N3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (PEaIbHBIN U MBICTICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 1 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKIII/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIMALIMS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoabusie | Hparrireckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Poss xuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
genmoBeka. Terna u BemecTna 07.09.2023 | https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeTomax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHH 08.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuia
paboTHI B TaOOPATOPUN U TIPUEMBI 1 0 1 bubmuorexa [JOK
oOpallieHus ¢ J1abopaTOPHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMecu. CriocoObl 1 0 0 bubmuorexa [JOK
pa3aesieHust cMecei 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
«Paznenenne cmeceit (Ha mpumepe 1 0 1 bubmorexa HOK
. 14.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
ATOMBI 1 MOTIEKYIEL L 0 0 15.09.2023 | https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 0 0 bubmuoreka [JOK
(CMMBOJIBI) XMMHUYECKUX JIEMEHTOB 20.09.2023 | https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
Hpoctere it croxkHbIe BerecTsa L 0 0 20.09.2023 | https:// m.edsocl)_.[ ru/ff0d2a6c
ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 0 0 Bu6mmorexa LIOK
27.09.2023 | https://m.edsoo.ru/ff0d2d50



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 MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

1 X .B
0 mmirieckas popuyna. Bazentrocts 28.09.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JICMECHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 04.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEeMEHTa B COCTMHCHUHT 05.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. bubmmoreka [{OK
MomnsipHast Mmacca 11.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuUMHUYecKasi peaKIus 12.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKAX PEaKITHA 18.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEILIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHECHHUSI 19.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BCIICCTBA 10 YPABHCHHUSAM XUMHYECCKUX bubmorexa IOK
» . P 25.10.2023 | https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanuss XauMU4ecKuX peakiinii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ 26.10.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul 08.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIUI) 09.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 15.11.2023 | https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS brbmmorexa [OK
poAia (peaxtt ’ 16.11.2023 | https://m.edso0.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
Cr1ocoObl MOIyYEHNs KUCIOPOIa B
23 naboparopuu ZIqH OMBIHIJIerHOIiTI/I bubmmorexa [TOK
patop p ) 22.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U 23.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUIX
T , .
S R buGmorexa LIOK
p yxa, 29.11.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenne u coOupanmne KUCIOPoaa bubmorera [IOK
i . P poza, 30.11.2023 | https://m.edsoo.ru/ffod4ae2
M3y4YEHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BemecTBo. HaxosxieHue B mpupoie 06.12.2023 | https://m.edsoo.ru/ffod4ddo
28 du3ndecKnue U XUMUYECKHUE CBOMCTBA bubnmuoreka [JOK
BoJiopona. [Ipumenenue Bogopoaa 07.12.2023 | https://m.edsoo.ru/ffod4ddo
29 ITousiTHe 0 KHUCIIOTaX U COMIAX bubmotera [JOK
13.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOIa B bubnnoreka [JOK
nabopaTopuu 14.12.2023 | https://m.edsoo.ru/ff0d4ddO
IIpakTtuyeckas padora Ne 4 o reme
31 «ITonmyyenne u cobnpanue BogOpoOaa bubmotera [JOK
ya p AOPOA, 20.12.2023 | https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTBY



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo 21.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ra3a [0 €r0 U3BECTHOM bubmmorexa [TOK
5 My 27.12.2023 | https://m.edsoo.ru/ffods5a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brrunciienus 006MOB ra3os 10
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
P . peakt . 28.12.2023 | https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B
35 du3nvecKrue U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJBI 10.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 bubnuoreka [IOK
WHJIUKATOpax 11.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HacemeHHbIE
37 H HZHaCLIpeHHBIE aCTBOPEI B bubmorexa HOK
m P PPl 17.01.2024 | https://m.edsoo.ru/ff0d5h40
MaccoBas 107151 BEIIeCTBa B PaCTBOPE
[IpakTruueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
onpeneaEéHHON MacCCOBOM JI0JIeH 18.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopox. Bomgopoa. Boga» 24.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa 25.01.2024 | https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P 31.01.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KIaccuduKaims, bu6mmoreka [JOK
HOMEHKJIAaTypa 01.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43 OCHOBaHUH 07.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHnue u XuMHU4ECKUE CBOKMCTBA bubnuorexa [JOK
KHCJIOT 14.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeanne): HOMEHKIATypa,
46 CHOCO((SI)I;) H)i)ﬂyll)eHI/Iﬂ XI/IMI/I‘IZEKI/IG bubmorexa HOK
N ’ 15.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX 21.02.2024 | https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHUYECKUX COCTMHCHUI 22.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HaAHUH 28.02.2024 | https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [JOK
. 29.02.2024 | https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XUMHYECKHUX 3yIeMeHTOB. [lonsaTue o bubmorexa HOK
06.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 [Teproauueckasi cucTeMa XUMUYECKUX bubmorexa HOK
07.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 Ilepuopl, rpymnbl, NOATPYIIIBI Bubmmorexa LIOK
13.03.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3otombl 14.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 anMOB BHGMGHTI())B [Tepuoanueckoit bubmorexa LHOK
20.03.2024 | https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[epuomnyeckoii cucreme /1. U. 21.03.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronnyueckoro 3akoHa
57 JUIsl pa3BUTHS HayKu U npaktuku. J[. W. bubnuoreka [IOK
MenyeneeB — y4E€HBIN, TIEIaror U 03.04.2024 | https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETHLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX 3JIEMEHTOB 04.04.2024 | https://m.edsoo.ru/00adaab8
59 WNonnas xumuieckast cBsi3b bubamorera LOK
10.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas bubnuoreka [JOK
CBSI3b 11.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenossipHasi XuMHUYECKast bubnuoreka [JOK
CBSI3b 17.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS Bu6mmorexa LIOK
18.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnnoreka [JOK
peakuuu 24.04.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTENH bubmmorexa [JOK
25.04.2024 | https://m.edsoo.ru/00adb076
65 KonTtponeHas padota Ne4 o teme bubnuoreka [IOK
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«CtpoeHne atroMa. XUMHYECKas 02.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b)

66 O06o0011eHrEe ¥ CUCTeMAaTH3AITHS 1 bubmmoreka [IOK
3HaHUH 08.05.2024 | https://m.edsoo.ru/00adb33c

O06001eHrEe ¥ CUCTeMAaTH3AITHS

67 3HaAHUHN 1 bubnuorexa [JOK
Pe3yabTaThl BHINOJTHEHUS 15.05.2024 | https://m.edsoo.ru/00ad9ch2
TeMaTHYECKUX MPOBEPOUYHBIX PadoT.

68 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
CUCTeMAaTH3aIis 3HAHUH 16.05.2024 | https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnuorexa [JOK
XHUMHYECKUX 3eMeHTOoB []. 1. 06.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYIECCKHX DJIEMECHTOB 1 0 0 bubmorexa TOK

. 07.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 1 bubnuoreka [JOK
HEOPraHMYECKHUX BEIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 0 0 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK 18.09.2023 | https://m.edsoo.ru/00adbac6
KontponpHas padota Nel o teme

5 I1 0 i 1 1 0
«[loBTOpeHue u yrinyOneHue 3HaHUM 91.09.2023
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

5 Knaccudukanus XuMuaeckux 1 0 0 bubnunoreka [JOK
peaKIuii o pa3IMYHBIM MpU3HAKAM 25.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE O TOMOTCHHBIX U 1 0 0 bubmmorexa [JOK
DA, 28.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX
[ToHsiTHE O XUMUYECKOM

8 aBHOBecHH. DAKTOPBI, BIUSIONINE 1 0 0 bubmorexa HOK
P ' PEL 0 02.10.2023 |  https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHMHUYECKOH pCakuun u
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II0JIOKEHUE XMMHYECKOT0
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC

bubmmoreka [{OK

9
peaxiuu 05.10.2023 | https://m.edsoo.ru/00adcade
Teopust 3NEKTPONTUTHIECKOU
10 ncconuanmy. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
s AT 09.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LOK
yp peaxtt 12.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bu6moreka [IOK
00 2JIEKTPOJIUTUUECKON 16.10.2023 | https://m.edsoo.ru/00add5d8
TIIUCCOLAIAN
XHUMHYeCKHEe CBOMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubmmorexa [OK
pes N 19.10.2023 | https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITonsarue o ruaponse conen bubmorexa LOK
AP 23.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHS bubnmuoreka [JOK
3HAHUI 26.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perienue s3xcnepuMeHTAIIBLHBIX bubmnorexa [IOK
P 06.11.2023 | https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIIUTHYECKAS TUCCOIIHUAINS bubnnorexa [IOK
p g HHATHA. 09.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKllii B pacTBOPax»
18 OO11as XxapakTepucTUKa raJIoreHOB. bubnmnoreka [JOK
XVMHYECKHE CBOWCTBA HA TIpPUMEpPE 13.11.2023 | https://m.edsoo.ru/00addfe2
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XJiopa

XnopoBogopoa. CossHast KHCIIOTA,

19 XMUMHMUYECKHE CBOMCTBA, MOJIyYEeHUE brbmmorexa [OK
’ ’ 16.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyuenne coNTHON KUCIOTHI brbmmorexa [OK
. N ’ 20.11.2023 | https://m.edsoo.ru/00ade348
U3y4eHUE € CBOMCTBY
Brrurcnenus o ypaBHEHUSM
21 XUMHYECKUX PEaKIIHi, eCITH OJHWH U3 brbmmorexa [OK
23.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynns 27.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBHI.
23 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [IOK
B MpUpoie. XUMHUECKHE CBOMCTBA 30.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecCKre 1 XUMUYECKHUE CBOKCTBA 04.12.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (hbM3UYEeCKrEe U XUMHUYECKUE bubmorexa HOK
§ 07.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKIInu, JIeKAIIHNE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
26 MOJTY4YEHUS] CEPHOUM KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE 11.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>Karollei cpeibl CoeANHEHUSMU
cepbl
27 Brruncnenue maccoBoii J0IM BEIXOJa bu6mmoreka [JOK
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MPOAYKTA pPEaKIHU 14.12.2023 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTepUCTHUKA SIIEMEHTOB

08 VA-rpymisl. A3o0T, bubnuorexa [JOK
pacmipocTpaHeHHue B PUPOJIC, 18.12.2023 | https://m.edsoo.ru/00adeea6
(bu3HUecKre U XUMUYECKUE CBOMCTBA
AmMHEak, ero pu3nIecKue u

29 XMMHUYECKHE CBOMCTBA, MOJIyY€HUE U brbmmorexa [OK

’ 21.12.2023 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTrueckas padota Ne 3 o Teme
30 «[Tony4yeHne aMMuaKa, U3yudeHHE ero bubmorexa HOK
N 25.12.2023 | https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA 28.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX

32 ynoOpeHuit. XuMu4ueckoe Bubmmorexa [JOK

. 11.01.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okecup dhochopa u
33 (bocg)o;r))Ha;I KI/I(?J‘I(E))Ta,q)(bI/II)SI/I(‘I\giKI/IC u bubmorexa HOK

. 15.01.2024 | https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl 18.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacpocTpaHeHUE B

35 an/IpI(j;e[, gmnlfiecxl;e Y XUMUYECKHE Bubmmorexa LIOK

22.01.2024 | https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxcunpl yriaepoaa, ux Gu3ndecKue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTUYECKHE MTPOOIIEMEI, 25.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)
37 VYroapHas KucioTa U €€ Cou bubmorexa LHOK
29.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme
38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KagecTBeHHast peakius Ha KapOOHAT- 01.02.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHavaNbHBIE TIOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubnmorexa [JOK
05.02.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIIIepo/ia
40 Kpemuwuii u ero coenuHeHUst bubmorexa LOK
08.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenune skcnepuMeHTaNbHBIX 33724 bubnuoreka [IOK
1o TeMme «BakHeHIe HeMeTallIbl 1 12.02.2024 | https://m.edsoo.ru/00ae0bf2
HUX COCTUHCHUS»
KontponpHas padota Ne3 mo teme
42 «BakHeine HeMeTaIbl U UX bubmmorera [JOK
15.02.2024 | https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO6mras xapakTepucTuKa
XUMHYECKUX DJIIEMEHTOB —
43 MeTajuioB. Metajuinueckas CBsI3b U bubmuoreka [JOK
MeTaJUIMYecKasi KpUCTaNIMUecKast 19.02.2024 | https://m.edsoo.ru/00ael03e

pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB
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XUMHYECKHE CBOMCTBA METAJIOB.

44 DIEKTPOXUMHUUECKUI PsI bubmorexa LIOK
p N P 22.02.2024 | https://m.edso00.ru/00ae1156
HaNPsDKCHUN METAIIJIOB
OOmire cnocoObl MOTyYeHUs
metauioB. Ciurasel. Berauciienus mo
45 aBHEHUSIM XMMHWYECKHUX PEaAKUU bubnmorexa LHOK
P PeaKIutiL, 26.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJIEPIKHUT
MIPUMECH
46 TToHaTHE O KOPPO3UU METAILIOB bubmmorexa [TOK
pp 29.02.2024 | https://m.edsoo.ru/00ael1278
bu6moreka [IOK
47
[lenourpie MeTa bl 04.03.2024 | https://m.edsoo.ru/00ael4b?2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus 07.03.2024 | https://m.edsoo.ru/00ael14b?2
49 [[lerouyHO3EMENTBHBIE METAILITBI — bubnuoreka [JOK
KaJIBIIUM ¥ MarHuif 11.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxneiime coequHEHNS KaJIbLIU bubmorexa LOK
a t 14.03.2024 | https://m.edsoo.ru/00ae15e8
51 O0001IeHNEe U cCUCTEMATU3ALIIS
3HAHUNI 18.03.2024
52 JKEcTkoCTh BOABI M CIIOCOOBI €& bubmuoreka [JOK
yCTpaHEHHUS 21.03.2024 | https://m.edso0.ru/00ae1886
[IpakTueckas pabota Ne 6 o Teme
53 "YKEcTKoCTh BOABI U METOIBI €€ Bubmorexa OK
; 8 A 04.04.2024 | https://m.edsoo.ru/00aelaed
yCTpaHEeHHs
N bubnmuoreka [JOK
54 An
FOMIHITH 08.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
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TUAPOKCUA 11.04.2024 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
>0 Aeneso 15.04.2024 | hitps://m.eds00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) 18.04.2024 | https://m.edsoo.ru/00ae35e6
58 O060011eHre U cucTeMaTu3anus
3HAHUHN 22.04.2024
[IpakTnueckas padora Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 33024 bubmmoreka [{OK
1o TeMe «BakHeHIe MeTayuTbl U HX 25.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHEHUSD)
Beruucnenus o ypaBHEHUAM
XUMHYCCKUAX PEaKIIHi, eCITH OJHH U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COJICPXUT IpUMeCH. Berauciienus 29.04.2024 | https://m.eds0o.ru/00ae1750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTA
peakuuu
61 O6001eHne u cucTeMaTu3anus
3HAHUH 02.05.2024
KontponbHas padota Ned4 o Teme
62 «Baxneiliue MeTaIbl 1 UX 06.05.2024
COEIMHEHUS
63 Bemectsa u marepuaisl B bubnunoreka [JOK
IOBCEIHEBHOM KU3HU YEJIOBEKA 13.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPY’KaIOILLEN Cpebl 16.05.2024 | https://m.eds0o.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM 20.05.2024 | https://m.edso0.ru/00ae4270
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66 O06o0meHne 1 cucTeMaTH3aIus 1 bubnmoreka [JOK
3HaAHUH 21.05.2024 | https://m.edsoo.ru/00ae0dOa
O06001IeHNe U CUCTEMaTU3 AL
3HAHHH.

67 Pe3yJbTaThbl BHIIOJIHEHHUS 1 bubmorexa LHOK

22.05.2024 | https://m.edsoo.ru/00adb33c

TeMaTHYeCKHUX MPOBEPOYHbBIX
pabot

68 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
CUCTEMaTH3aIUs 3HAHUH 23.05.2024 | https://m.edso0o.ru/00ad9ch2

OBIIEE KOJJMYECTBO YACOB I10 68

[TPOI'PAMME
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