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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o XMMHHU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs COCTABIICEHA Ha
OCHOBE TpPEOOBAHMI K pe3ysbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTENbHOM MpPOTrpaMMbl
OCHOBHOTO o011ero oopazoBanus, npeacrabieHHbix B GI'OC OO0, a takxke Ha OCHOBE
denepanbHOil pabouell MporpaMMbl BOCIMUTAHMS U C YYETOM KOHUEMUUU MPErnoaBaHUs
yuyeOHOro mpeamera «XuMus» B 0Opa3oBaTeldbHBIX oOpraHu3anusx Poccuiickoi
denepauni.

[Iporpamma mo xumuu Aa€T MpeCTaBICHUE O LEAX, O0IIeil cTparerun oOy4eHus,
BOCIHUTAHUS U Pa3BUTHs 00YUYaIOIIUXCS CPEICTBAMH Yy4eOHOTO MpeMeTa, YCTaHABIMBACT
o0s3aTeNIbHOE TPEIMETHOE COJEpKaHHUEe, MPEAYyCMaTpUBAET pACIpPEICICHUE €ro 1o
KJIacCaM U CTPYKTYPHUPOBAHME MO pa3feiaaM U TeMaM NPOrpaMMBbl 10 XUMUH, ONPEAEIIAET
KOJIMYECTBEHHBIE W KAUECTBEHHBIE XapaKTEPUCTUKH COAECPKAHUSA, PEKOMEHIYEMYIO
MOCJIEI0BATEIILHOCTh U3YUYCHUSI XUMUM C YYETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX
CBs3€l, JIOTMKM Yy4eOHOTO MpoIecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydaroluxcs,
onpejeNsieT BO3MOXKHOCTH TpeIMeTa MJis peaju3alud TpeOOBaHUM K pe3ylibTaTam
OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a Takke TpeOOBaHUU K pe3yibTaTaM OOyYeHHsS XUMHUU Ha ypOBHE Iieieil
U3y4YeHHs] TpeaMeTa M OCHOBHBIX BHJOB Y4YeOHO-TIO3HABATEILHON JIESITEIbHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO CO/IepKaHUSI.

3HaHME XUMHUU CIYXUT OCHOBOM g  (OpMUPOBAHHMS  MHPOBO33PEHHUS
oOy4aromerocsi, €ro MpeACTaBICHUA O MaTEePHATbHOM EIUHCTBE MHpa, BAXKHYIO pPOJIb
urparT (GopMupyeMble XUMHEH MPEACTABICHUS O B3aUMONPEBPAIEHUSAX DHEPTUU U 00
HBOJIIOIIMU BEUIECTB B MPHUPOJE, O MyTSIX PEHIeHUs TI00ambHBIX MPOOJIEM yCTOWYHUBOTO
pa3BUTHS 4YEJIOBEYECTBA — CBIPbEBOM, JHEPreTHYECKOM, MUIIEBOM M 3KOJOTHYECKOU
0e301acHOCTH, MPOOJIeM 3paBOOXPaHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealn3allud BO3MOXKHOCTEH Il caMOpa3BUTHS U (POPMHpPOBAHUS
KyJbTYpBI TUYHOCTH, €€ 0011el U QyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (opMuUpOBaHHE MBIIUICHUS ¥ TBOPYECKUX CIIOCOOHOCTEH
o0yyaroumxcs, HAaBBIKOB UX  CaMOCTOATEJIbHOU yueOHOU JEATEIIBHOCTH,
AKCHEPUMEHTAIBHBIX U UCCIEI0BATEIbCKUX YMEHHM, HEOOXOIUMBIX KaK B MOBCEJHEBHOM
KU3HH, TaK U B MPO(HECCUOHAIBHOU ESITETbHOCTH;

3HAKOMMT CO CHEUU(UKOW HAy4YHOI'O MBIIUIEHHUS, 3aK/Ia/1bIBAET OCHOBBI L[EJIOCTHOIO
B3[UISiJa HA E€IWHCTBO NPUPOABI W YEJIOBEKA, SABJISAETCS OTBETCTBEHHBIM 3TAallOM B
(opMUpPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00Y4JarOIINXCs;

CHOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOIO OTHOUIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K MIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE OO0pa3zoBaHUE
00yYarOITHUXCS.



JlanHbple HampaBieHUss B OOYYEHHHM XUMHUHM OOECIEUYUBAIOTCS  CIEHHPUKON
collepKaHUsl y4eOHOro MpeaMera, KOTOpBIM SBISETCS MeJaroruuyeckd aJanTHpPOBAaHHBIM
OoTpakeHHeM 0a30BOM HAYKH XMMHUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00I11ero oOpa3oBaHMsS OpPUEHTUPOBAH Ha
OCBOCHHE OOYyYalOIMMHUCS CHUCTEMBbl IE€PBOHAYAJIBHBIX TOHATHH XHMHH, OCHOB
HEOPraHUYECKOM XHMHUU M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX IMOHSITHUA OpPraHUYeCKOU
XUMHUH.

CtpykTypa cojaepXaHusi MporpaMmMbl MO XUMHHM CGOPMHpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoza K e€ nzyuenuro. ConepkaHue CKIaAbIBa€TCS U3 CUCTEMBI IIOHATUH O
XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATHI 0 XUMHUYecKoi peakiuu. O0e 3Tu
CUCTEMBI CTPYKTYPHO OPraHW30BaHbI 10 MPUHIIMITY MOCJIEI0BATEIBHOIO Pa3BUTHS 3HAHUM
Ha OCHOBE TEOPETHUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XMMHUUYECKOU CBS3H;

— IpeJICTaBICHUMN 00 AMEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKHU MOJIYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJIENIOBATEIHLHO OT OAHOTO YPOBHSI K APYTrOMYy,
BBITIOJIHSIST  (DYHKIIUKM OOBSICHEHWS U TPOTHO3UPOBAHUS CBOWCTB, CTPOSHUS W
BO3MOKHOCTEW MPAKTUYECKOT0 IPUMEHEHHUS U TOJIYUEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMmsbl MO0 XUMHHM CHIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O
XUMUYECKOW COCTABIISIFOIIECH HAYYHOM KapTHUHBI MUpa B JIOTMKE €€ CUCTEMHOM MPUPOJIBI,
LEHHOCTHOTO OTHOILIECHUS K HAYYHOMY 3HAHHMIO U METOJaM MO3HaHMs B Hayke. M3yueHue
XUMHH TPOUCXOAUT C MPHUBJICUCHUEM 3HAHUM M3 paHee U3YYCHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiacey.

[Ipn w3ydyeHUH XUMHUHU TPOUCXOIUT (HOPMUPOBAHHWE 3HAHUN OCHOB XHMHYECKOU
HAyKd Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, TMPAKTHUECKOW J1eITeTbHOCTH
YeJIoBeKa M KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a1adya y4eOHOro npeamera
cocTouT B (OPMHUPOBAHWU CHUCTEMBI XHMHUYECKHX 3HAHMM — BaKHEHIMX (HaKToB,
MOHSATUNA, 3aKOHOB M  TEOPETUYECKUX  MOJOKEHUM, JOCTYNHBIX  00O0OILIECHHIA
MHPOBO33PEHYECKOTO XapaKTepa, si3bIka HAayKd, B MPUOOIICHHH K HAayYHBIM METOJaM
MO3HAHUS MPU U3YYCHUH BEIIECTB U XUMHUUYECKHUX peaKiuii, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATEIbHBIX yYMEHHM W WX MPUMEHEHUHU B Y4eOHO-TIO3HABATENBHONU U y4deOHO-
HCCJIEI0BATENbCKON JESTENIBHOCTH, OCBOGHHM NPaBWJI 0€30IaCHOrO OOpalleHusl ¢
BEILIECTBAMU B IIOBCEAHEBHOM KU3HHU.

[Ipy wu3yyeHUHM XUMHH Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUS Ba)KHOE
3Ha4YeHUE MTPUOOPETN TaKUE LEIH, KaK:

—  ¢opMHupOBaHUE  WHTEIUIEKTYaJbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO,  COTPYJHUYECTBY, CaMOCTOATEJIBHOMY NPHUHATHIO  pELIEHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;



— HAMpaBJICHHOCTh OOYYEHHUSI HA CHUCTEMATHYECKOE MPHOOIIEHHE O00Yy4YaroImMuXcs K
CaMOCTOSITEJIbHOM  TMO3HABAaTENbHOW JIESITEILHOCTH, HAy4YHBIM METOJaM T[O3HaHUS,
bopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOMIMX MPUOOPETECHUIO 00YUaIOITUMUCS OTIbITA
pa3HOOOpa3HOM JEATEeNbHOCTH, TIO3HAHUS W CaMOIMO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETCHIIUH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE JJIA Pa3IMYHBIX BHUJIOB
NeSATeNIbHOCTH;

— (hopmupoBanue o0uel PyHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B
TOM YHUCJIE YMEHUU OOBSCHSITH W OIEHUBATH SBJICHUS OKPYXAIOIIETO MHPA, UCIOIb3Ys
3HaHUS W ONBIT, MOJYYCHHBIC MPU U3YUYCHUU XUMHUHU, NMPUMEHATh UX MPU PEIICHUU
mpoOJieM B MOBCEAHEBHOMN KU3HU U TPYIOBOU JIESITEIIBHOCTH;

— ¢opMupoBaHUE Yy OOYYaIOIIMXCS TYMAaHHUCTHYECKUX OTHOIICHWUM, MOHUMAaHUS
IIEHHOCTH XWMHWYECKUX 3HAHMM JUIsi BBIPAOOTKH DKOJOTHUYECKH I1€JIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IEJISAX COXPAHEHHUS CBOErO 3/I0POBbS U
OKPY’KAIOIIEH IPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYCHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAaHUIO HAa OCHOBE YCBOCHHUs OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOpY TTPOQ IS U HAMMPABICHHOCTH JAJIbHEUIIIETO 00yUeHHUS.

OO6miee yuca0 YacoB, OTBEAEHHBIX IS M3YUYEHUsS XMMHU Ha YPOBHE OCHOBHOTO
obmrero obpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJENI0), B
9 knacce — 68 yacoB (2 yaca B HEJICIIO).

COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYanbHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMUM B )KM3HU YEJIOBEKAa. XUMHUS B CUCTEME HayK. Tena u
BemiecTBa. dusnueckne CBOKWCTBA BEHIECTB. ArperaTHoe COCTosHue BemiecTB. [loHsTHE O
METOJax MOo3HaHUs B XUMUU. YucThie BemecTBa U cMecu. CrocoObl pa3iesieHus] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHTbl. CUMBOJIbI XUMHYECKUX HJIEMEHTOB.
[IpocTeie u ciloxHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHHE.

Xumunueckass (opmyna. BaleHTHOCTH aTOMOB XHUMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass arToMmHasi wmacca. (OTHOCUTENIbHAs
MOJIEKYJISIpHas Macca. MaccoBast 10151 XMMHYECKOTO 3JIEMEHTA B COSINHEHU.

KommuecTBo BemectBa. Monbs. MossipHass macca. B3anMocCBA3b KOIMYECTBA, MACChI
W YWCcla CTPYKTYPHBIX €AWHHI] BemecTBa. Pacu€tel mo dopmynaM XHMHYECKHUX
COEIMHEHU.

OU3NYECKHE U XUMHUYECKHE SIBJICHUS. XUMUYECKas Peakius U €€ NpU3HaKU. 3aKOH
COXpaHEHMsI MacChl BEHIECTB. XUMHUUYECKue ypaBHeHUs. Kiaccudukaius XUMHUYECKHX
peakiuil (CoeIMHEeHUs, Pa3IoKEHHUs, 3aMeIleHHs, OOMEHa).

Xumuueckuit IKcnepumenm:



3HAKOMCTBO C XUMHYECKOM TMOCYJ0M, MpaBwiamMu paOOThl B JlabopaTopuud U
npuémMamMu oOpanieHus: ¢ Ja0opaTOpHBIM O0OPYJOBaHUEM, H3YYEHHUE U OINMCAHUE
(bU3MYECKUX CBOMCTB 0O0pa3lloB HEOPraHMYECKHX BEIIECTB, HaONOAeHUE (U3UUECKHUX
(Tu1aBieHue BOCKa, TasHUE JIbJla, PACTHUPAHHUE caxapa B CTYNKE, KUMIEHUE W KOHJEHCAIIHS
BOJbI) M XUMHUYECKUX (TOpEHHE CBEUH, MPOKAIMBAHUE MEIHOM  IMPOBOJIOKH,
B3aMMOJICHCTBUE MeJIa C KHCJIOTOMN) sIBJICHUM, HAOMIOJCHUE W OINHUCAHUE MPU3HAKOB
MPOTEKAHUSI XUMHUYECKUX peakuui (pa3jokKeHue caxapa, B3aMMOJEHCTBUE CEpHOM
KHCJIOTBI C XJIOpUIOM Oapusi, pasnokeHue ruapokcuaa menu (ll) mpu HarpeBanuw,
B3auMMoJielicTBHE *kene3a ¢ pacTtBopoMm conu meau (Il), nzydenue crnocoOoB pasneneHus
cMeceil: ¢ TOMONIbI0O MarHuta, (QUIbTpOBaHWE, BBIMAPUBAHUE, JTUCTUIUISAIINS,
xpoMarorpadus, TPOBEJACHUE OYUCTKH IOBAPECHHOW COJIM, HAOJIOJCHUE U OIMHCAHUE
pe3yJIbTaTOB TMPOBEJICHUSI ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl,
CO3/IaHHUE MOJIeNiel MOJIEKYI (IIapOCTEPKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmeck ra3os. CoctaB Bo3ayxa. Kuciaopoa — 3J1EeMEHT M POCTOE BEIIECTBO.
Haxoxnenue kuciopoga B mpupoje, (pusznueckue U XUMHYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. [lpumenenue xuciopoma. CrocoObl TMOMy4YeHUS KHUCIOpoaa B
nabopatopuu U MpoMbIIUIEHHOCTH. KpyroBopor kuciopoma B mpupoge. O30H —
aJUIOTpOITHAas MOAUDUKAIIUS KACIOPO/Ia.

TemnoBoit 3hdexT XuMHUUECKON peakIuu, TEPMOXMMUYECKHE YpPaBHEHHs, JK30- U
SHAOTEPMHUYECKHE peaklUHnH. TOIUIMBO: Yrojib U METaH. 3arps3HEHUE BO3[yXa, YCUIICHHE
NapHUKOBOTO 3P deKTa, pazpyiieHrue 030HOBOTO CIIOSI.

Bonopon — anemeHT m mpocTtoe BemiecTBO. HaxoxkzaeHue Bomopoaa B HPUPOJE,
¢uznueckre U XUMUYECKHE CBOMCTBA, NMPUMEHEHME, CIOCOOBI moiydeHus. Kucimorsl u
COJIH.

MonspHbiii 00BEM ra3oB. Pacd€Tel Mo XMMHUYECKUM YpaBHEHHUSIM.

duznueckue CBoMCTBa BOJbI. Boga kak pactBoputenb. PacTtBopbsl. HackllieHHble n
HEHACBIIIEHHBIE pacTBOPHI. PacTBOPUMOCTH BellIECTB B Boje. MaccoBasi 10Js1 BEILIECTBA B
pactBope. XuMuuyeckue cBoiicTBa BoAbl. OcHoBaHuA. Poib pacTBOpoB B Mpupojie U B
KU3HU YyesoBeka. KpyroBopoT BoJibl B pUpoAe. 3arps3HeHre NpupoaHbIX BoJ. OxpaHa u
OYHCTKA MPUPOJIHBIX BOJ.

Knaccuduxkarus neopranmdeckux coenunennii. Oxcunpl. Knaccudukaims okcumos:
coseoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) H HECoJIeoOpa3yrolIue.
Homenkiarypa okxcunoB. dusznueckne W XHUMUYECKHME CBOWCTBA OKcHAOB. [lonmyueHwue
OKCHJIOB.

OcuoBanusi. Knaccubukanust ocHOBaHUI: MIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuil. OU3NYECKHE MW XHMHUYECKHME CBOWMCTBA OCHOBAHMM.
[Tomydyenue oCHOBaHUM.

Kucnorel. Knaccudukaumss xucnor. Homenknatypa kucinor. @Pusznueckue u
XUMHUYECKHE CBOWMCTBa KHUCIOT. Paa aktuBHocTH MeTtawioB H. H. bekerosa. Ilonyuenue
KHUCJIOT.



Comu. Howmenknatypa coneil. PU3NYECKME W XUMHYECKHE CBOWCTBA COJICH.
ITony4enue comen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMHU HEOPTAHUYECKUX COCTUHEHUMU.

Xumuueckuit IKCnepumenm:

KAaUECTBEHHOE OIPENEICHUE COAECPKAHUSA KHUCIOpPOJa B BO3JyXE, IIOJYYEHHUE,
coOupaHue, pacrno3HaBaHUE MW  U3Y4YEHHE CBOMCTB  KHUCJIOpOAa,  HAOJIIOJeHUE
B3aUMOJICHCTBUSI BEUIECTB C KHCJIOPOAOM M YCIOBHUS BO3HHMKHOBEHHUS M MPEKPAIICHUA
ropenust (Tokapa), O3HaKOMJIEHHWE C oOpasllaMHh OKCHIOB W OIHUCAHUE WX CBOMCTB,
MoJIyueHHe, coOMpaHue, pacrno3HaBaHWE W HU3YYEHHE CBOWCTB BOAOpoJa (TOpeHHe),
B3aumozeicTeue Boaopoaa ¢ okcuaoM wmeau ()  (Bo3amokHO uCHONIB30OBaHHE
BUJIEOMATEepUasoB), HAOI0JeHne 00pa3IoB BEIIECTB KOJIMUYECTBOM | MOJIb, HCCIIEJOBAaHUE
OCOOCHHOCTEHM PACTBOPEHUSI BEIIECTB C PA3IMYHONW PACTBOPUMOCTBIO, MPUTOTOBIICHHE
PacTBOPOB C ONPEAEIEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOIO BEIIECTBA, B3AUMOACUCTBUE
BOABI C MeTaulaMH (HaTpueM ©  KajblueM) (BO3MOXXHO  KCIOJIb30BaHHE
BUJIEOMATepHaIoOB), HCCIEIOBAaHUE OOpa3llOB HEOPTraHUYECKUX BEIIECTB Pa3IUYHBIX
KJIacCOB, HAOJIIOJICHUE W3MEHEHUs] OKPacKd WHJIMKATOPOB B pacTBOpax KHUCIOT U
miesnoueid, n3ydeHue BzaumojencTBus okcunaa meau (ll) ¢ pactBopom cepHON KHUCTOTHI,
KHUCJIOT C METAJIJIaMH, PEaKIuii HeUTpaIn3aluu, MoJy4eHue HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOTO META/lJia APYTUM M3 pacTBOpa COJIU, PEHICHUE AKCIEPUMEHTATIbHbBIX
3a/1a4 1o teMe «BaxkHennme kiaccbl HEOPraHMYECKUX COETUHEHUI.

IMepuoauueckuii 3akoH U Ilepuoanyeckass cucreMa XUMHYECKHUX dJIeMeHTOB /.
N. MenaeneeBa. CrpoeHne aToMoB. XuMHUYeCKasi CBsA3b. OKHUCIUTEIBHO-
BOCCTAHOBHUTE/IbHbIE PEAKIMH

[lepBbie MOMBITKH KIaCCHU(PUKAIMU XUMUYECKUX dJeMEHTOB. [loHsTHE O rpymmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U HIEIOYHO3EMENbHBIE METAIIbI, TAJOTE€Hbl, HHEPTHbBIE
ra3bl). DJIIEMEHTHI, KOTOPbIe 00pa3yI0T aM(POTEPHBIE OKCHUJIBI 1 TUPOKCHIBI.

[lepuonnueckuit 3akoH. llepuomuueckas cucremMa XUMUYECKUX siemeHToB J[. .
MenneneeBa. KopoTkonepuoaHnas u jimuHHOTIEproaHast Gopmbl [leprogndeckoid CUCTEMBI
xummnueckux 3neMeHToB . M. Menneneesa. Ileproasl m rpynmbl. OU3HYECKUA CMBICI
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOA U IPYIIIBI JJIEMEHTA.

Crpoenue artomoB. CocTaB aToMHbIX siaep. M3orombl. OnekTpoHbl. CTpoeHHe
AIIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 xuMuueckux snemMeHToB lleprogmyeckoit
cucrembl JI. M. MeHnneneeBa. XapaKTepuUCTMKAa XWMHYECKOTO JJIEMEHTAa MO €ro
nonoxenuto B llepuoanueckoint cucreme [[. 1. Menneneena.

3aKOHOMEPHOCTH  W3MEHEHMsI pajuyca aTOMOB  XHUMHUYECKHX  JJIEMEHTOB,
METAJUTMYECKUX U HEMETAIUIMYECKUX CBOMCTB MO IrpyMaM U Nepruoiam.

3nauenue Ilepmonnueckoro 3akoHa u Ilepmoguyeckoll CcHUCTEMBbI XUMHUYECKUX
3JIEMEHTOB ISl Pa3BUTHUS HAYKHU U NpakTuku. [[. 1. MenneneeB — y4€HbIN 1 rpa)KJaHVH.

Xumunueckass  cBsizb.  KoBaneHTHas  (mosisipHass M HEMOJIApHAsl))  CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.



Crenenp okxuciieHuss. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccsl
OKHCJICHUSI U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuit IKCnepumenm:

M3yueHUE 00pa3lioB BEUIECTB METAVIOB U HEMETAIIJIOB, B3aUMOACHCTBHUE THIPOKCH A
IMHKA C pPacTBOPaMHM KHUCIOT M IIEJOYEH, MPOBEICHUE ONBITOB, HWILTIOCTPUPYIOIIUX
MpUMEPBl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peaKIuil (TOpeHue, peakiuu pa3ioKeHus,
COCTUHECHUA).

Meosicnpeomemmnuie ceasu

Peanuzamus MexnpenMETHBIX CBS3€d MOpU  HK3YYEHUM XUMHM B 8§ Kjacce
OCYIIECTBIISIETCS YEPE3 UCIOIB30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHbBIX TOHSITUMN, TaK U
MOHATHM, SBJISIOIIMXCS CUCTEMHBIMU JJISI OTEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: Hay4dHBIM (pakT, rumoresa, Teopusi, 3aKOH,
aHajau3, CHUHTE3, Kilaccuukamus, TEePUOAUYHOCTh, HAOIIOJEHUE, DKCIICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJIETb, SIBJICHUE.

®usukKa: Marepus, aToMm, 3JEKTPOH, MPOTOH, HEWTPOH, HMOH, HYKJIUJ, HU30TOIHI,
PaIMOaKTUBHOCTh, MOJICKYJIA, JIEKTPUUYECKUM 3apsijI, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BeIeCTBa, ra3, (Qu3nuecKkue BEIWYUHBI, CIAUHHUIBI H3MEPEHUs, KOCMOC,
IUIAHETHI, 3BE3161, CoTHIIe.

buonorus: dorocunTes, npixanue, onocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpabl, TOPHBIE TMOPOJbI, MOJIE3HBIC
UCKOIIa€MbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[lepuonuueckuit 3akoH. llepuomuueckas cucremMa XUMUYECKUX sjemeHToB J[. M.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX NMEPUOJIOB, KaHs, KaJblUsd U UX COCIMHEHUN B COOTBETCTBUU C
NOJIOKEHUEM 3JIeMEeHTOB B [leproauyeckoil cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHnue BemecTBa: BUAbI XUMUYECKOW CBSI3U. THUIBI KPUCTAINIMYECKUX PEIIETOK,
3aBUCUMOCTH CBOWCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKN U BUIA XUMHUYECKOU
CBSI3H.

Knaccuduxkarus u HOMEHKIIaTypa HEOPTaHMYECKUX BEIIECTB. X UMHUECKHE CBOMCTBA
BEIIECTB, OTHOCAIIMXCS K PAa3jJW4YHbBIM KJaccaM HEOPraHWYECKUX COCIMHEHUM,
TEHETHYECKAS CBSI3b HEOPTAHUYECKNX BEIIECTB.

Knaccupukanusa XUMUYECKHX pEaKUUM MO pa3WyHbIM MpuU3HaKaMm ([0 YUCTY U
COCTaBy y4YacCTBYIOIIMX B PEAKIIMHM BEIMIECTB, MO TEIIOBOMY 3(P(EKTy, MO HU3MEHEHHIO
CTENEHEeW OKUCICHHMS] XHMHUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHUIO
KaTaJInu3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIINHI, TEPMOXUMHUYECKHE YPAaBHEHMUS.

[lonsiTue o ckopoctu xumuyecko peakuuu. [loHatrne o0 o00paTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOIEHHBIX U TE€TePOre€HHBIX



peakuusax. Ilonstue o karanuse. IloHsaTMEe O XHMUUYECKOM paBHOBeCHH. DaKTOpBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIIUU U MOJOKEHNE XUMUUECKOTO PABHOBECHS.

OKHUCIUTENHLHO-BOCCTAHOBUTEIIBHBIC PEAKIINH, SJIEKTPOHHBIN OallaHC OKUCIUTEIIBHO-
BOCCTaHOBUTEIBHOMN pPEaKLIMU. CocraBneHue YpaBHEHUH OKHUCJIUTENBHO-
BOCCTAHOBUTEJILHBIX PEAKIIUH C UCIIOIB30BaHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust SJIEKTPOJUTHYECKON JUCCOLMALMU. OJNEKTPOJHUTBI WU  HEDJIEKTPOJIUTHI.
Katnonsl, aHnoHsl. MeXaHU3M JUCCOIMALIMM BEIIECTB C PA3IMYHBIMUA BHUJIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu wmoHHOTO OOMEHa. YCIOBUS NPOTEKAHUS pPEaKIUi HOHHOTO OOMEHa,
MOJIHBIE M COKpalIEHHbIC MOHHBIC ypaBHEHUs peakiuid. CBONCTBa KUCIOT, OCHOBAHUN U
cCoJIe B CBeTE NpPEACTaBICHUU 00 JJIEKTPOJUTUUECKON nucconuanuu. KadecTBeHHbBIC
peakuuu Ha MOHBL. [ToHSITHE O TUAPOIN3E COTEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHUE C MOJIEIAMU KPUCTAIIUUECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METaJUIOB M HEMETAIOB (TpaduTa M anmasa), CIOXKHBIX BEIIECTB (XJIOpHaa HATpPHS),
UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluu OT BO3JACHCTBUS Pa3IMUHbBIX
(GakTopoB, HCCIEOBAHUE AJIEKTPOMPOBOJHOCTH PACTBOPOB  BEIIECTB, Ipoliecca
JTUCCOIMAIIMM KUCIIOT, IIEJI0UeH U cojiel (BO3MOXKHO MCIIOJIb30BaHKUE BUICO MAaTEPUAJIOB),
MPOBEJICHUE ONBITOB, WIIIOCTPUPYIOIIUX TMPU3HAKU MPOTEKAHUS PEAKIUN HOHHOTO
oOMeHa (0Opa3oBaHME OcCajKa, BBIJCICHHE Tra3a, oO0pa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuid (ropeHwue,
peaKkiuu pa3loKEeHUsl, COEIWHEHMS), pPACIHO3HABAHUE HEOPTaHMYECKUX BEIIECTB C
MOMOIIIbIO0 KAUECTBEHHBIX PEAKLIUI HA MOHBI, PEIIEHNE SKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTa/ibl U MX COeIMHEHUS

OO6mast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTepHbIC
crenieHn okuciienus. CTpoeHue u GU3NUECKHe CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOTCHOB.
XUMHUYECKHE CBOMCTBA Ha MpUMepe XJopa (B3auMOJICHCTBUE ¢ METAJNIaMH, HEMETAJIJIaMH,
miesnoyaMu). XaopoBogopod. CosisiHas KHUCIOTa, XMUMHUYECKHE CBOICTBA, IOIY4YEHHE,
IpUMEHEeHHe. J[elicTBHE XJIOpa M XJIOPOBOAOPOJAa HAa OpPraHU3M 4eloBeKa. Baxueimme
XJIOPHUJIBI U KX HAXOXKJICHUE B IPUPOJIE.

O6mast xapakrepuctuka saemMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u Gu3nvIecKkrue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpOJia M Cephl. AJIOTPONHBIE MOAUGUKAIMKM KHCIOpOJa W Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOAOPO/, CTpOoeHUE, (DU3UUECKUE U XUMHUYECKUE CBOMCTBA. OKCHUIBI
Cepbl KaK TPEJCTABUTETN KHUCIOTHBIX OKcuaoB. CepHas Kucnora, (usudeckue u
XAMHYECKUE CBOWCTBA (OOIIME KaK MPEICTABUTENsT Kiacca KUCIOT W CHEeIUpUIECKUe).
XUMHUYECKUE PEeaKklMy, JeKallue B OCHOBE MPOMBILIIJIEHHOTO cIoco0a MOIy4eHUs] CEPHOM
KUcIoThl. [Ipumenenue cepHoil kuciaoThl. Coau CEpHON KHUCIOThI, KAUECTBEHHAS! PEAKIIUS
Ha cynbdaT-uoH. Haxoxnenwme cepbl U €€ COeAMHEHUH B MpuUpojae. XUMHYECKOE
3arps3HEHUE OKPYKarOUIEH Cpelbl COSIMHEHUSIMU Cepbl (KUCIOTHBIC TOXK/H, 3arpsI3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHUS.



OO6mas xapakrepucTuka 371eMeHTOB V A-rpymmbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. A30T, paclpoCTpaHEHUE B NPHUPOAE, (PU3HYECKHE U
XUMH4YECKue cBoiicTBa. KpyroBopoT a3ora B mnpupoje. AMMHUAK, €ro (usmyeckue u
XUMHYECKUE CBOMCTBA, MOJydyeHHEe M npuMmeHeHue. Coiin aMMOHMS, UX (U3HYECKHE U
XUMHYECKUE CBOMCTBA, puMeHeHue. KauecTBeHHas peakiiysi Ha HOHbI aMMOHUS. A30THast
KucioTa, €€ ToJiyueHue, (U3MYeCKMe U XUMHUYECKHE CBOMCTBa (00mmMe Kak
MpeACTaBUTENsl Kilacca KUCIOT M cnenuduueckue). Vcmnoiap3oBaHue HUTPATOB U COJEH
aMMOHMS B KaYECTBE MUHEPAJIbHBIX YA0OpeHUH. XUMHUUECKOE 3arpsi3HEHUE OKpYykKarolen
Cpelbl COCAMHEHHS MU a30Ta (KHUCIOTHbIE [I0XKAM, 3arpsA3HEHUE BO3[yXa, IOYBBI U
B010éMOB). Docdop, amnoTpornHbie Mogudukanuu Gocdopa, puznyeckue 1 XUMHUECKHUE
ceorictBa. Oxcun docdopa (V) u dochopnas kuciora, puznueckue U XUMUYECKHE
cBoiicTBa, nonyuenue. Mcnonb3zoBanue pocharoB B kKauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka 3aemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble  CTENEHH  OKHCIEHMs.  YIJIepoja,  aulOTPOIHble  MoJudUKaluu,
pacnpocTpaHeHue B TMpupoje, (U3MYECKMe U XHMHYECKHE CBOWCTBA. AcopOIus.
Kpyrosopor yrnepoaa B mpupoae. Oxkcuipl yriaepoaa, Ux (pu3ndyeckue M XUMHUYECKUE
CBOICTBA, JIEWCTBUE Ha YKUBbIE OPraHU3MBI, TIOJy4YE€HHUE U MPUMEHEHHE. DKOJIOTHUYECKUe
npoOJieMbl, CBsi3aHHBIE ¢ OKcuaoM yriepona (1V), rumore3a rio0albHOTO TMOTEIJICHUS
KJIUMaTa, MapHUKOBBIA 5(dekT. YronpHas Kuciaora ¥ €€ coiid, UX (QU3NYECKUEe U
XUMHYECKUE CBOMCTBa, MOyYeHUE U npuMeHeHne. KauecTBeHHas peakius Ha KapOoHart-
nonbl. VMcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COEIUHEHHUAX
yriaepoaa (MeTaH, 3TaH, ATHIIEH, AalleTWJICH, JTaHOJ, TJIUIEPHUH, YKCYCHas KHCIIOTa).
[IpupoaHbie UCTOUYHUKH YTIEBOAOPOAOB (Yroiib, MPUPOIHBIN ra3, HEPTh), MPOAYKTHI UX
nepepadboTku (OCH3WH), UX POJb B OBITY W MPOMBINIICHHOCTH. [oHATHE O OHOJOTHYECKU
BaXHBIX BEIECTBAX: XHUpaX, OelKkax, yrieBoJaXx — M HMX POJU B JKU3HH YETOBEKA.
MartepuanibHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COSTMHEHUH.

Kpemuunii, ero ¢gusnyueckne m XUMUYECKHE CBOMCTBA, MOJIYYCHUE W MPUMEHEHUE.
Coenunenus kpeMuus B mpupoje. OOmue npeactaBieHus o0 okcunae kpemuus (1V) u
KpeMHHEeBOW Kkucinote. CUIMKAThl, UX HCIOJb30BAHUE B OBITY, B MNPOMBIIUIEHHOCTH.
Baxwneilmine cTpouTenapHbIE MaTepUalbl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. I[IpobieMbl 0G€30MacHOTO HCIOJIB30BaHUSI CTPOUTEIBHBIX MaTEpHUajoB B
[MOBCEHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpa3lloB HEOPraHWMYECKUX BEIIECTB, CBOICTB COJISIHOW KHCIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEAKIMA Ha XJIOPHI-UOHBI M HAONIOJCHHWE NPU3HAKOB HX
MPOTEKAHUS, OMBITHI, OTpaKaromue GU3NIECKIE U XUMUIECKHAE CBOMCTBA TAJIOTEHOB U UX
COeIMHEHU (BO3MOXHO MCIIOJIb30BaHUE BUIEOMATEPUAJIOB), O3HAKOMJIEHUE ¢ 00pa3aMu
XJIOpUJIOB (TaJOTCHUI0B), O3HAKOMJICHHE C oOOpas3laMu cepbl U €€ COCIUHCHHUSIMH
(BO3MOKHO HCHOJIb30BAaHUE BHUJIEOMATEpUANIOB), HAOIIOJEHUE TMpolecca OOyrIIMBaHUS



caxapa moJ JCWCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOThI, MU3YYEHHE XUMHYECKUX
CBOICTB pa30aBICHHONW CEpPHOW KHCIOThI, NPOBEJECHHWE KAaYyeCTBEHHOM peakIuu Ha
cynb(aT-uoH U HAONIOJEHUE MPU3HAKA €€ MPOTEKaHUs, 03HAKOMJIEHUE C (PU3MUECKUMHU
cBoiicTBamMu a3zora, ¢ochopa U UX COEAUHEHUH (BO3MOXKHO HCIOJIb30BAaHUE
BUJI€OMATEpUaoB), oOpa3lamMu a30THBIX M (OCHOpPHBIX yIOOPEHUW, MOJyUYEHUE,
coOupaHue, pacrno3HaBaHUE W HM3yUYCHHE CBOMCTB aMMMAaKa, MPOBEJCHUE KAYECTBEHHBIX
peakiuii Ha HMOH aMMOHHS U (ocdaT-HOH U H3yUYECHHE NPU3HAKOB UX MPOTEKAHUS,
B3aMMOJIEUCTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeAblo  (BO3MOXKHO
WCIIOJIb30BaHUE BUJICOMATEPUATIOB), H3YUYCHHE MOJCIIEH KPUCTAUIMUECKUX PEIIETOK
anmasa, rpadura, QyiepeHa, 03HAKOMJIEHHWE C TPOILIECCOM aJICOPOIMU PacTBOPEHHBIX
BEI[ECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTA3a, MOJydeHHe, coOupaHue,
pacrno3HaBaHUE€ U HW3YUYEHUE CBOWCTB YIJIEKUCIOrO Tras3a, IPOBEJCHHE KauyeCTBEHHBIX
peakiuii Ha KapOOHAT W CWIMKAT-UOHBl M W3yYCHHE TMPU3HAKOB HX MPOTEKaHUS,
O3HAKOMJICHME  C  MNPOAYKIMEH  CWIMKATHOHM  MPOMBIIUIEHHOCTH,  PEIICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelne HeMeTauibl U X COCITMHEHUSI».

MeTta/uibl M UX COETHMHEHMS

OO6mrast XapakTepUCTHKAa XUMHYECKHUX JSJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
noynoxkeHuss B Ilepuoauueckoi cucreme xumuueckux snemeHToB J[. M. MenpaeneeBa u
ctpoeHus aroMoB. CTpoeHue MeTamioB. Meramnuyeckas CBsI3b W METaUIMYecKas
KpUCTAJUIMYECKAs] ~ pEIIETKA. JJNEKTPOXUMUYECKUN pAl  HANpsKEHW  METaJIOB.
duznyeckre U XUMUYECKHE CBOMCTBA MeTasuioB. O01IMe crocoObl MOTyYeHHs] METAJIJIOB.
[loHsiTHE O KOPPO3UM METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(ctanp, 4yTryH, JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIILIEHHOCTH.

[llenounble metaiuibl: mnosiokeHue B llepuomuueckol cuUCTEME XUMHYECKUX
snementoB JI. WM. MenaeneeBa, CTpOCHHME HX AaTOMOB, HAxXOXJICHUE B MPHUPOJE.
@u3nuecKkue W XUMHUYECKHE CBOMCTBa (Ha mnpuMepe Hatpus U Kanusi). OKCUIbl H
TUAPOKCUABI HATpUS U Kanus. [[puMeHeHne MEeI0UHbIX METANIOB U UX COEUHEHU.

[IlenoyHo3eMeNbHBIE METAJUIBI MAarHUM U KAJIbLWM: TMOJIo)keHUe B [lepuonnueckon
cucreme xuMuieckux 3semeHToB 1. M. MenaeneeBa, CTpoeHME UX aTOMOB, HAX0XKICHUE B
npupojie. PU3NUECKME W XMMHUYECKHE CBOMCTBA MAarHhsi W Kaiublusa. Baxnenmme
COCIMHEHUS Kalblus (OKCUJ, TUAPOKCHH, coiin). JKECTKOCTh BOABI M CIHOCOOBI €&
YCTpPaHECHHUS.

AnroMuHMN: nojioxkeHue B [lepuoanyeckoit cucreme XuMu4eckux 3jemMeHToB Jl. M.
MenzaeneeBa, CTpOCHHE aToma, HaxoXJaeHue B npupone. dusznueckne U XUMHUYECKHUE
CBOICTBA amFOMUHUSA. AMDOTEpHBIC CBOMCTBA OKCH/IA U THAPOKCHIA ATFOMUHUS.

Keneszo: nmosoxxkenue B Ileproamyeckoil cucTtemMe XUMU4YeCKUX aiaemeHTtoB J[. U.
MenzaeneeBa, CTpO€HHE aToma, HaxoXJaeHue B npupone. Du3znuecKkne U XUMHUYECKHE
cBoicTBa xkeneza. Okcuapl, ruapokcuansl u conu xene3a (l1) u xenesa (l11), ux cocras,
CBOICTBA U MOJIy4YECHHE.

Xumuueckuit IKCnepumenm:



O3HAKOMJICHHE C oOpasllaMyd METaJUIOB U CIUIABOB, UX (PU3MYECKUMH CBONCTBAMH,
W3yYE€HUE  pe3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXXHO  HCIOJIb30BAaHHE
BUJICOMATEPUATIOB), OCOOEHHOCTEN B3aMMOJICUCTBUSI OKCHJA KaJbllUsl U HATPHUS C BOJOH
(BO3MO’KHO HCIOJIb30BaHUE BHJICOMATEPUANIOB), UCCIICIOBAHNE CBOMCTB JKECTKOW BOJIBI,
mpoiiecca ropeHus kejie3a B KUCIOpoie (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPHUATIOB),
MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KaJbIUs, aTIOMUHUS,
nuuka, skenesa (I) u xeneza (Ill), mequ (), HaOmoneHne U omucaHue MPOIECCOB
OKpallMBaHUs TJIaMEHM MOHAMHU HATpHs, Kajlus W Kajdblus (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUATIOB), HCCIIEIOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHUIA aTIOMUHUS U
TUAPOKCHUA IIMHKA, PEIICHUE dKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelue MeTaibl
U UX COCJIUHCHUS».

XuMHA H OKpY:Kallas cpeaa

BemectBa u Martepuasipl B TIOBCEIHEBHOM JKM3HM 4eJioBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB W XHUMHUYECKUX peakiuii B OwiTy. llepBas mnomomis mpu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSAX.

XUMHUYECKOE 3arps3HEHHE OKpyXkarmed cpeapl (mpeaenbHas — JOMyCcTUMas
KOHIleHTpauusi BemecTB, nainee — II[JIK). Ponp XuMum B pemIeHUM 3KOJOTMYECKUX
npooieM.

Xumuueckuit IKCnepumenm:

U3y4eHHe O0O0pa3IoB MaTepuajgoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJMMEpHBIE
MaTepHuaJbl).

Mescnpeomemmnuwie ceaszu

Peanuzanusa MeXnpeaMETHbIX CBSA3€d IMpU H3YyYEHHMHM XHUMUUM B 9 Kiacce
OCYIIECTBIISIETCS Uepe3 UCTIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U
NOHSTUH, SABJISIIOIIMUXCA CUCTEMHBIMU JJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0mMe ecTeCTBEHHO-HAYYHBIE MOHSATHUS: HAYYHBIN (akT, TUoTe3a, 3aKOH, TEOpHs,
aHanu3, CHUHTE3, Kiaccu(UKaIusi, TMEePUOJAUYHOCTh, HAOIIOJEHUE, JKCIIEPUMEHT,
MOJICIUPOBaHNE, HW3MEPEHHE, MOJENb, SBICHUE, MAPHUKOBBIM AP(EKT, TEXHOIOTHS,
MaTepualbl.

@du3nka: maTepusi, aToM, 3JIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIIbI,
PauOaKTUBHOCTh, MOJIEKYJa, J3JIEKTPUUYECKUU 3apsii, MPOBOAHUKH, MOJYIPOBOJIHUKH,
TURIICKTPUKH, (POTOIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBA,
ra3, pacTBOp, pacCTBOPUMOCTh, KPHCTANIMYECKAs PEMmETKA, CIUIaBbl, (HU3UIECKUE
BEJIMYMHBI, €IUHUIIBI M3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
Connue.

buonorusi:  dotocunre3, gpixaHue, Owuocdepa, OSKOCHCTEMa, MHUHEPATbHBIC
YIOOpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MuHEpandbl, TOPHbIE MOPOAbI, IOJIE3HbIE
HCKOIaeMbl€e, TOILTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATbDI

JIMYHOCTHBIE pPe3yJabTaThl OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOCTUTAIOTCS B XOA¢ OOy4YeHUsS XHMHH B EIUHCTBE Y4YeOHOW U BOCIHMTATEIHLHOMN
JESATETHPHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCHHUCKUMHU COIMOKYJIBTYPHBIMUA U
JTYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, TIPUHATBIMHA B OOIIECTBE MPAaBWIAMH U HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMUS, CAMOPA3BUTHS M COLMATH3AIIH
00y4Jaromuxcs.

JIMYHOCTHBIC PE3yJbTAThl OTPAXKAIOT TOTOBHOCTh O0YUYAOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOW TIO3UTUBHBIX [ICHHOCTHBIX OPUEHTAIUN M PACIIUPEHUE OTBITA JICATCILHOCTH Ha
e€ OCHOBE, B TOM YHUCJIC B YACTHU:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS

IICHHOCTHOTO OTHOIICHUS K OTCUYCCTBCHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJICJUIO, TTOHMMAaHHUS 3HAYCHUS XUMHUYCCKOW HAYKW B KU3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH  BIANETh JOCTOBEpHOW wuH(pOpMammeld O TepeoBhIX
JOCTIKEHUSAX M OTKPBITHSX MHPOBOW M OTCUCCTBCHHOW XMMHH, 3aMHTCPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA M OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEJICTABIICHUSI O COIMAIBHBIX HOPMaX M MpaBUIaX MEKIUIHOCTHBIX OTHOIICHHUH B
KOJJICKTUBE, KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  TOJIE3HOM,
y4eOHOMCCIIeIOBATEILCKOM, TBOPUYECKOH W JPYTUX BUAAX ACSITEILHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOW ACSITENFHOCTH TIPU BBITOJIHEHUN YY€OHBIX, TO3HABATEITHLHBIX
3a/a4, BBIMOJHCHUA XHMHUYCCKUX OKCIIEPUMECHTOB, CO3JaHUM YYEOHBIX IIPOCKTOB,
CTpEMJICHHS K B3aUMOIIOHUMAHHWIO M B3aWMOIIOMOIIM B TIpOIlECCe ITOW y4eOHOM
JESATEILHOCTH, TOTOBHOCTH OICHHBATh CBOE MOBEJACHHUE W TIOCTYNKH CBOUX TOBAPHIIEH C
MO3WIIMA HPABCTBCHHBIX W TIPABOBBIX HOPM C YUYETOM OCO3HAHHUS TOCIEICTBUN
MOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHMUS:

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEHIECTBE U XUMHYECKOW pEaKIHH,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIISIOIINE OCHOBY JIJIsI
MOHUMAaHUS CYINHOCTH HAyYHOW KApTUHBI MHpa, TMPEACTaBlIeHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3AUMOCBS3SIX YEIIOBEKA C MPUPOTHON Cpeaou, O
POJIM XMMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHBIC MOTHBBI, HANIPABICHHBIC HA TMOJYYECHUE HOBBIX 3HAHHM 10 XUMUH,
HE0OXoMUMBbIe NIl O0BSICHEHUST HAOII0IaeMbIX MPOIECCOB U SIBICHUM, MMO3HABATEIIHHOM,
MH()OPMAITMOHHONW M YUTATEIbCKOW KYJIbTYPHI, B TOM YHCJIE HAaBBIKOB CAMOCTOATEIHLHOMN
paboThI C y4eOHBIMU TEKCTaMH, CIIPABOYHOUN JHTEPATypOH, JOCTYIHBIMUA TEXHUYECKUMHU
cpencTBamMu HHPOPMAITMOHHBIX TEXHOIOTHI;



MHTEpEC K 00YyYEHHUIO U TO3HAHUIO, JTH0O03HATENBHOCTh, TOTOBHOCTh U CIOCOOHOCTh
K CaM000pa30BaHMIO, IPOEKTHOM U HCCIEAOBATEIBCKONU JEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH U YPOBHS 00yUEHUS B JaJbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHHME UEHHOCTH U3HHM, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 30pPOBBIO,
YCTAaHOBKHM Ha 3[I0pOBbII 00pa3 *U3HU, OCO3HAHHUE MOCIEACTBUN U HENPUITHE BPEIHBIX
NpUBBIYEK  (YNOTpeOJeHUs  aJKOrojs, HApKOTHKOB, KypeHHUs), HEOOXOJIUMOCTH
coOI0IeHus ITpaBuil 0€30MaCHOCTU IPHU OOPAIIEHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY
U peaJbHOU )KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEeC K NPAKTUYECKOMY HU3Y4YeHHIO npodeccuii W Tpyna pa3inuyHOIro poja,
yBaXEHHE K TPyAy M pe3yibTaTaMm TPYIOBOM NESITENbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHS] TPEAMETHBIX 3HAHUM 1O XHUMHH, OCO3HAHHBIA BBIOOP WHAMBUIYATHHOU
TPACKTOPUU TPOJOJKEHUsT 0Opa3oBaHUs C€ YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCIEIIHON
npodeccuOHaIbHOM AESTENIbHOCTH U Pa3BUTUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

HKOJIOTHYECKHU 1EJeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK MCTOYHUKY KM3HHM Ha
3emile, OCHOBE €€ CYIIECTBOBaHUS, MOHMMAHHE IEHHOCTH 3J0pPOBOTO M 0€30MacHOro
oOpaza KHU3HM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3HUECKOMY U
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHHWE IIEHHOCTH COOJIIOICHHUSI TpaBuil 0e30MacHOro
MOBEJICHUSI TIPU pabOTe C BEUIECTBAMHU, a TAK)KE B CUTYAIUAX, YTPOXKAIOIINX 3J0POBHIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH IPUMEHSTH 3HAHUS, MMOJTyYaeMble MPU U3yUYEHUU XUMUU, IJIs1 peIIeHUs
3aJla4, CBA3aHHBIX C OKPYJKAIOWICH NPUPOJHOW CpEeIoW, sl TMOBBIIICHUS YPOBHS
HKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHUS TI00aTBFHOTO XapaKTepa dKOJOTUYECKUX MPOoOIeM
U IIyTEil UX pELICHUs TOCPEICTBOM METOJI0B XUMHUH, SIKOJIOTUUECKOT0 MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATHCSI UM B IIO3HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLIMAJILHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B coctaBe MeTanpeMETHBIX PE3YIbTATOB BHIACISIOT 3HAYUMBIE TSl (POPMUPOBAHHMS
MHUPOBO33pEHUsI OOIICHAYYHbIC TOHATHS (3aKOH, TEOpHSs, MPUHIUI, THUMNOoTe3a, (akT,
CUCTEMA, MPOLECC, 3KCHEPUMEHT MU JPYroe.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-
Hay4YHbIX YYEOHBIX MpEIMETaX M IO3BOJISIIOT HAa OCHOBE 3HAHUW M3 3THUX MPEIMETOB
dbopMHUpOBaTH TPECTABICHUE O IETOCTHOW HAYyYHOW KapTWHE MHpPA, M YHUBEPCAIbHBIC
ydeOHble JeWcTBHUS (TMMO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), KOTOPHIC
oOecrieunBalOT (HOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITENIBHOMY IUIAHUPOBAHUIO U
OCYIIIECTBJICHUIO YU€OHOM NEeATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBUA:



YMEHHUSI HUCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS! MPU OCBOCHUU 3HAHUM:
PacKpbIBaTh CMBICI XUMUYECKUX TMOHATHN (BBIIENATh HUX XapakTEpHblE MPU3HAKH,
YCTaHaBJIMBaTh B3aUMOCBSI3b C JAPYTUMU TOHSATHUSMH), HCIOJIb30BaTh MOHATUS IS
OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBIICHWM, BHIOMpPATh OCHOBAHUSI M KPUTEPUU IS
KJIaccupUKalMi XUMHUUYECKUX BEIIECTB W XUMUUYECKUX PpEaKlUi, YCTaHaBJIUBAThH
MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMU HW3YUYEHHUs, CTPOUTH JIOTUYECKHE
paccyxaeHus: (MHIYKTHBHBIE, JEAyKTUBHbIC, IO aHAJOTWHU), JejaTh BBIBOJALI U
3aKJIIOYCHUS;

yMEHHE TPUMEHATh B TpoOllecce TIMO3HAHUS TMOHATHS  (MPEIAMETHBIE U
MeTanpeaIMEeTHbIE), CHUMBOJIMYECKHE (3HAKOBBIC) MOJIENU, WCIOJb3yeMble B XUMHH,
npeoOpa3oBbIBaTh IIUPOKO TMPUMEHSEMbIE B XHUMHHU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHMMBOJI 3JIEMEHTA), XUMHUYecKast (opMyJia U YpaBHCHUE XUMHUYECKOU
peakiuu — NP pelIeHUH y4eOHO-TIO3HABATEIBHBIX 3a/1ad, C YYETOM ATHUX MOJEIIbHBIX
NPEACTaBICHUN BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX
OOBEKTOB — XUMHUUYECKUX BEIIECTB W XUMHUYECKUX PEaKIH, BBISIBIATH OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CIICJICTBEHHBIC CBSI3M M TPOTHBOPEYHUS B H3y4aeMbIX
mpoliieccax U sIBJICHUSX.

Ba3oBrble nucciaenoBaTeIbCKHeE TeiCTBHA.

yYMEHHUE UCIOIb30BaTh MOCTABJICHHBIE BOMIPOCH B KaU€CTBE MHCTPYMEHTA MMO3HAHUS,
a TaKke B KaueCTBE OCHOBHI Il (POPMHPOBAHUS THUIIOTE3BI TIO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKJICHUMH;

npuoOpeTeHne OmbITa IO IUIAHUPOBAHUIO, OpTraHW3allMd U  IPOBEICHUIO
YUYCHUYECKUX IKCIIEPUMEHTOB, YMEHHUE HAOII0AaTh 32 XOJ0M Mpoliecca, CaMOCTOSITEIHHO
IIPOTHO3UPOBATH €T0 PE3yJIbTaT, PopMyIUpOBaTh 000OIIEHNS U BBIBOJBI 10 Pe3yIbTaTaM
IPOBEAEHHOTO OMBITA, UCCIICA0OBAHUS, COCTABIIATH OTUET O IIPOJICTaHHON padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BbIOMpPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH WH(DOPMAILIHIO PA3TUIHBIX
BUJIOB W (OpM TMPEICTABICHUSA, TOJy4aeMyl0 HW3 pa3HbIX HCTOYHUKOB (HAY4YHO-
MONYyJIsipHAsl JUTEepaTypa XHUMHYECKOTO COJIEp)KaHUs, CIPaBOYHBIE IMOCOOUS, PECYpChl
HNHuTepHeTa), KpUTHYECKH OIIEHUBATh MIPOTUBOPEUHMBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE TMPUMEHSATH pa3IMYHBIC METOJbI W 3alpoChl IIPHU IIOMCKE M OTOOpe
nH(pOpMAaMK ¥ COOTBETCTBYIOIMINUX JAHHBIX, HECOOXOAUMBIX IS BBIITOJHEHUS YUSOHBIX H
MMO3HABATEIBHBIX 3a/Ja4 ONPEACIIEHHOTO THIA, MPUOOPETECHUE OIbITa B 00JaCTH
HCTOJIb30BaHUs MH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIaJICHUE KYIbTYpPOil
AKTHBHOTO HCIIOJBb30BAaHUS PA3IUYHBIX ITOMCKOBBIX CHUCTEM, CAMOCTOSTEIIBHO BBIOMPATH
ONTHUMaJIbHYI0 GOpMYy TpeACTaBiICHUS HWHOOPMAMK W WUTIOCTPUPOBATH pelIacMbIe
33/1a9M HECJIIOKHBIMHA CXEMaMH, JuarpaMMaMH, JIPYTUMH GopMaMH TpaduKd H HX
KOMOMHAIIUSIMU;

YMEHHE MCIIOIb30BaTh U aHAJIM3UPOBATH B Mpoliecce YUeOHONW M MCCIEI0BATEIBCKOM
NEATeIBHOCTA WHOOPMAIIMIO O BIMSHHUH TMPOMBIIIJICHHOCTH, CEJIBCKOTO XO3SHCTBA H
TPaHCTIOpTa HA COCTOSTHUE OKPY>KAIOIIECH TPUPOTHOM CPEIbI.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

yMEHHUS 3aJlaBaTh BOIPOCHI (B XOJie auanora u (WiM) IUCKYCCHUU) MO CYIIECTBY
oOcyxJ1aeMoi Tembl, (HOPMYJIUPOBATh CBOM MPEJIOKEHUS OTHOCUTEIBHO BBITOJIHEHUS
NPEIOKEHHOW 3a/1a4u;

YMEHHS MPEACTABIATh MOJYUYEHHbIE PE3yNbTAaThl MMO3HABATENIBHON NEATEIbHOCTU B
YCTHBIX U THCHBMEHHBIX TEKCTaX; JieJlaTh MPE3CHTAIUI0 PE3YyJIbTaTOB BBITIOTHEHUS
XUMHUYECKOTO JKCIepUMEHTa (JJa00opaTOpPHOrO OMbITa, JIabopaTOpHOM pPabOTHI 1O
MCCJIEI0BAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

YMEHHUS  y4eOHOro  COTpYJHUYECTBA CO CBEPCTHUKAMHU B  COBMECTHOM
MO3HABATEIbHOM M HCCIEOBATENIbCKOW JEATEIbHOCTH TMPU PEIIEHUH BO3HUKAIOIIUX
npo0sieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTrJacoBaHHsS MO3ULUN (00CyXAeHMUS,
oOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbI», KOOPAWHAIIMSI COBMECTHBIX JEHUCTBUH,
OTpeJieieHHe KPUTEPUEB 0 OLIEHKE KaYeCTBA BBINIOJHEHHON paOOThl U APYTHE).

PeryisiTUBHBIE YHUBEpPCAJIbHbIE YYeOHbIEe 1eiCTBHS:

YMEHHE CaMOCTOSITEIBHO  ONpPENEeNsiTh LETd  JCSITeNIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATH U TPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JEeSITENbHOCTh, BbIOMpaTh Hambonee >P(GEeKTHUBHBIE CMOCOObI pelIeHUusT Y4eOHBIX U
MO3HABAaTEIbHBIX  3aJlad,  CAMOCTOSITEJBHO  COCTAaBISATh  WJIM  KOPPEKTUPOBATh
PEJIOKEHHBIH QJITOPUTM JCHCTBUM TNMPU BBIOTHEHUU 3aJIaHUN C YYETOM TOJyUYEHUS
HOBBIX 3HAHMI 00 u3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OICHUBATh
COOTBETCTBHE TIOJYYEHHOTO pe3yjbTaTa 3asBICHHOW 1€, YMEHHE HCIOJIb30BaTh U
aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCJIOBUU 3aJaHUH.

NPEAMETHBIE PE3YJIBTATHI

B cocTtaBe mpemMeTHBIX Pe3yNbTaTOB MO OCBOEHHUIO 0053aTEIBLHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JTaHHOW (QeqepanbHOi padoueld MporpamMmoi, BBIACISIIOT: OCBOCHHBIC
o0ydJaroImuUMHCsl HaydHbIE 3HAHUS, YMEHUS M CIIOCOOBI JCHCTBUM, crenuduueckue s
peIMETHON 00nacTu «XUMHUS», BUIBI ACSTEIBHOCTH MO TOTYYSHUIO HOBOTO 3HAHUSA, €TO
UHTEPIIpPETAllMU, MPEeoOpa3oBaHUI0O U TMPUMEHEHUIO B PA3UYHBIX y4YE€OHBIX U HOBBIX
CUTyalusX.

K konmy oOyuenus B 8 Kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e pACKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IOHSATHUI: aToM, MOJIEKYIIa,
XUMHYECKUN 3JIEMEHT, NPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpPOIHAsT M HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEJbHAs AaTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca, MaccoBast
JI0JIsI XUMUYECKOTO 3JIEMEHTA B COCAMHEHUU, MOJISIPHBIM 00BEM, OKCHI, KUCIIOTA,
OCHOBaHUE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCJICHUS, XUMHYECKas
peaknus, KaaccuuKaIms peakiuii: peakiiui COSTMHECHUSI, PEaKIIUU Pa3JIoKeHHUS,
peakiuu 3aMelleHusl, peakluu OOMeHa, 3K30- U SHIOTEPMHUYECKHE PEaAKIUU,
TEIUIOBOM 3 (EeKT peakiuu, SaApo aToMa, SJISKTPOHHBIM CIOH aTroMa, aTOMHas
opOuTtanb, paauyc aroMa, XUMHUYECKas CBsA3b, IMOJSPHAsT M HEMNOJspHas



KOBAJICHTHAs CBA3b, MOHHAS CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBAs 10
BelllecTBa (MPOLIEHTHAs! KOHIICHTPAIlUs) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX IOHSITUA W HPUMEHSTH
AT MOHSTHUS MPHU OMTMCAHUU BEIIECTB U UX NPEBPALICHUI;

MCIIOJIb30BaTh XUMHMYECKYIO CHUMBOJIUKY JUIsl COCTaBieHUs (OpMys BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUN;

OINpeJeNsITh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIICHb
OKHUCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, TPUHAIJIEHKHOCTh BEIIECTB K
ONnpefenEHHOMY KJlacCy COEIMHEHMH 1o ¢GopMmynaMm, BHA XUMHYECKOH CBS3H
(KOBaJICHTHAsI U1 MIOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

packpbiBaTh  cMmbici  Ilepuogmueckoro  3akona JI. WM.  Menngeneesa:
JEMOHCTPUPOBATh  IMOHMMAaHUE  MEPUOJUYECKOW  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT UX NOJIOKEHHUs B llepuoanueckoil cucteMe, 3aKOHOB
COXpPaHEHMsSI MacChbl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
y4€HUsI, 3aKOHa ABOTaapo;

ONMKCHIBATh M XapakTepu3oBaTh TabnuuHyto ¢opmy Illepuoanueckoil cucTteMbl
XUMHYECKUX JIEMEHTOB: Pa3IMyaTh MOHATHUS «TJaBHas noArpymnna (A-rpynmna)» u
«robounas noarpynna (b-rpymnma)», manbie U OOJbIINE MEPUOJbI, COOTHOCHUTD
o0o3HaueHusi, KoTopble wuMmeroTcss B Tabmuue «llepuoanueckas cucrema
xumuyeckux snemeHToB JI. M. MeHneneeBa» C YHMCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsj flpa, 00Iee 4ucio
ANIEKTPOHOB U PACTIPEEIICHUE UX TI0 AIEKTPOHHBIM CIIOSM);

KJacCu(UIUPOBaTh XUMHUYECKHE DJIEMEHThI, HEOPraHUYeCKHE BEIleCTBa,
XUMUYECKHE peakiuu (110 YHUCIy W COCTaBY YYaCTBYIOUIUMX B PEAKIMM BEIECTB,
0 TeTuIoBOMY (P deKTy);

XapaKkTepu3oBaTh (OMHCHIBATH) OOLIME XUMHUYECKHME CBOWMCTBA  BEIIECTB
pa3JIMYHBIX KJIACCOB, MOATBEpXkAasi OINKHCAaHUE NPUMEPAMU MOJIEKYJISAPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIU;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTM OT HUX KayeCTBEHHOI'O
COCTaBa, BO3MOYXHOCTH IPOTEKAaHUS XHUMUYECKUX MPEBPALICHUN B Pa3IUYHBIX
YCIOBUSIX;

BBIYUCIIATE OTHOCHUTENIBHYIO MOJIEKYJSIDHYKO M MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOr0 3Je€MEHTa MO (hopMmyse COeAMHEHHUS, MaCCOBYIO
JIOJIF0 BEILIECTBA B PAacTBOpE, MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKOMN

peaKInm;
MPUMEHSATh OCHOBHBIC OIEPAIIMU MBICIUTEILHON JEATEIbHOCTH — aHalIu3 H
CUHTE3, CpaBHEHHE, 0000IIECHNE, CHCTEMAaTH3AIMIO, KIIaCCH(UKAIIUIO, BBISIBICHUC
MPUYMHHO-CJICJCTBEHHBIX CBSI3€ — JJIsI W3yYEHUS CBOWCTB BEIIECTB W

XUMUYECKUX PEaKIUd, €CTECTBEHHO-HAYyYHbIE METO/bl TTO3HAHUSI — HAOIIOJICHHUE,
U3MEpEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN );



CJIeI0BaTh IpaBWJIaM IIOJb30BAHUS XMMHUYECKOM MOCyaod W 1ab0paTOpHBIM
000py0OBaHUEM, a TAK)KE MPaBUIIaM OOpPALIEHUs C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKIUSIMU TIO BBIIIOJIHEHUIO JIA0OPATOPHBIX XHMMHUUYECKHX OMNBITOB IO
MOJIYYEHUIO U COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB (BOJAOpPOJa M KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHON MaCcCOBOW J0JIEM PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATh M MPOBOAUTH XUMHMUYECKHME DKCIEPUMEHTBHI 10
pPAcIlO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TOMOIIBK HMHAMKATOPOB
(makmyc, dheHondTaners, METHIOPaHXK U APYTHE).

K koHny oOyueHus B 9 Kjacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacCKpbIBaTh CMBIC] OCHOBHBIX XMMHYECKUX TOHSATUM: XUMHUYECKHU JJIEMEHT,
aToM, MOJICKYJia, WOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BaJICHTHOCTb, JJICKTPOOTPHUIIATENIBHOCTh, CTENEHb OKHUCJICHHS, XUMHYECKas
peakiusi, XUMHYECKas CBs3b, TEIIOBOM 3d(deKT peakuuu, MOIb, MOJISIPHBIN
00bEM,  pacTBOp,  DJEKTPOJMTHI,  HEAICKTPOJUTHI,  AICKTPOJIUTHUECCKAS
JUCCOIMAIINSI, PEaKIIM HOHHOTO OOMEHa, KaTajau3aTop, XUMUYECKOe pPaBHOBECHE,
oOpatuMble W HEOOpaTHUMBbIE pEAKIUU, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE
peaKIuu, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHUCICHHE ¢ BOCCTAaHOBJIEHUE,
ajutotponusi, amMQpOTEPHOCTh, XUMHUUYECKas CBsI3b (KOBaJe€HTHAasl, WOHHAas,
MeTaJUTMYecKas), KpPUCTA/UIMYECKas peméTka, KOppo3Ws METauIoB, CIUIABHI,
CKOPOCTh XMMHYECKON peakiuu, NMpeAeiabHo aonyctumas koHueHTtpauus [TK
BEIIIECTBA;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHSITUA U NPUMEHSTH
ATH MOHSTHUS MPU ONMTMCAHUU BEILIECTB U UX MPEBPALICHUIA;

UCIIOJIB30BaTh XUMHYECKYI0 CHMBOJIHMKY JJISi COCTaBJICHUS (OpMYyJ BEIIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIINN;

ONpeAeisiTh BAJEHTHOCTh M CTEMEHb OKHUCICHHUS XHMHYECKUX OHJIEMEHTOB B
COCIMHEHUAX PA3JIMUYHOrO0 COCTaBa, MPUHAIJICKHOCTh BEIIECTB K OMpPEICIEHHOMY
KJIACCy COEIWHEHUW 1o QGopMysnaM, BHJ XUMHUYECKOW CBS3M (KOBAJICHTHAs,
MOHHAs, METaJUIMYeCKas) B HEOPraHMYECKUX COEOUHEHHUSX, 3aps] HOHA IO
XUMHYECKOW (popmyrie, xapakTep Cpeabl B BOAHBIX PACTBOpPAX HEOPTaHUYECKUX
COEIMHEHUM, TUIl KPUCTAINTUYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMbIci llepuommueckoro 3akona JI. WM. MeHnngeneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAHHUE: OMUCHIBATH U XapaKTepHU30BaTh TAOJIMYHYIO
dopmy [leprogndeckoit CUCTEMBI XUMUYECKHX AJIIEMEHTOB: Pa3iNvaTh MOHATHS
«rmaBHas noarpymnma (A-rpynmna)» u «mobounas noarpynma (b-rpymma)y», manbie
U OONbIIME TEPHOABI, COOTHOCUTH OO0O3HAYCHHS, KOTOPhIE WMEIOTCS B
MEPUOANYECKON TaOIMIE, C YUCIOBBIMU XApAaKTEPUCTUKAMU CTPOEHHUS ATOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, oOlllee YHUCIO 3JIEKTPOHOB U
pacmpeneneHrue ux 1o JIEKTPOHHBIM CJI0SIM), OOBSICHIThH 00IIHE 3aKOHOMEPHOCTH



B U3MEHEHUHU CBOWCTB AJICMEHTOB U UX COCIMHCHUN B TIpe/ieaX MaJIbIX MIEPHUOI0B
Y TJIABHBIX MOATPYII C YYETOM CTPOCHHS MX aTOMOB;

KIacCU(UIMPOBATh  XUMHYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIECTBa,
XAMHYECKUE peakiuu (M0 YHCIy U COCTaBY yYaCTBYIOIIUX B PEAKIMU BEIICCTB,
Mo TeioBoMYy 3((eKTy, M0 U3MEHCHHIO CTCICHEW OKHCICHHS XUMHUYECKUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CIIENU(PUUECKHE XUMUUECKHUE CBOMCTBA
MPOCTBIX W CIIOKHBIX  BEIIECTB, IMOATBEPXKIAs OIKMCAHWE IPUMEpPaMHU
MOJICKYJIIPHBIX U HOHHBIX YPABHCHHH COOTBETCTBYIONTUX XUMUYCCKUX PEAKITUH;
COCTaBIIATh YPaBHCHUS DJIEKTPOJMTHYECKOW JUCCOIMAIMUA KHUCIIOT, IIEIOYCH |
coJiel, TIOJIHBIE W COKpAIIEHHBIC YypaBHCHHWS pEaKIUii HOHHOTO OOMEHa,
YPaBHCHHS PEaKIMi, IMOATBEPKIAIONINX CYIIICCTBOBAHUE TCHETUUYECKOH CBS3H
MEX Ty BEIICCTBAMHU Pa3TUYHBIX KJIACCOB;

pacKpbIBaTh CYITHOCTh OKHUCJTMTEIIbHO-BOCCTAHOBUTEIIBHBIX peakiuii
TIOCPEJICTBOM COCTAaBJICHHUS JICKTPOHHOTO OajaHca 3THX PeaKITui;
NPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHWUS,
BO3MOXXHOCTH MPOTEKAHUS XMMHUYCCKUX MPEBPAICHUHN B Pa3IMYHBIX YCIOBHUSIX;
BBIUMC/ISATh OTHOCUTCIBHYIO MOJICKYJISIDHYIO W MOJSPHYHO MAacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOT'0 3JIEMEHTa 1O (QopMyJie COCTUHEHUS, MAacCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHl MO YPABHEHHIO XUMHUYECKON
peakuuu;

coONI0aTh TpaBWia TOJb30BAHUS XUMHUYECKON TMOCynol u 1abopaToOpHBIM
o0opyAoBaHUEM, a TaKXKe MpaBuiia OOpalleHus C BEIIeCTBAMH B COOTBETCTBUHU C
WHCTPYKIMSIMU IO BBITIOJIHEHHUIO JIA0OPATOPHBIX XHMUYECKHX OIBITOB TIO
MOJIYYCHUIO U COOMpaHWI0 Ta3000pa3HBIX BEIIECTB (aMMHUaKa U YTIEKUCIIOTO
rasa);

NPOBOAUTH PEAKIUH, TOITBEPKIAIONINE KAYeCTBEHHBIH COCTAaB Pa3IHMYHBIX
BEIIECTB: PAaCIO3HABATh OINBITHBIM MYyTEM XJIOpHUI-, OpOMU-, HOIUI-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCUII-UOHBI, KATHOHBI AMMOHHUS M HOHBI
M3YYCHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTaHHMUECKUX
BEIIECTB;

MPUMEHSATh OCHOBHBIE OIEpAaIllii MBICTUTEIBHONU JCATENBHOCTH — aHAlUu3 U
CHUHTE3, CpaBHCHHE, OOOOIICHHE, CHUCTEMATHU3aIldi0, BBISBICHUE MPUIHMHHO-
CJICICTBEHHBIX CBSI3€H — JJIs1 M3YyUYEHHUS CBOWCTB BEIIECTB U XUMUYECKUX PEAKITUH,
€CTECTBEHHO-HAYYHBIE =~ METOJbl TO3HaHUS — HAOJIOJCHUE, W3MEpEHue,
MOJICIUPOBAHME, SKCTIEPUMEHT (PEaTbHBIA U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoauuyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
bu6moteka [IOK
1.1 BemectBa €CcKHe pea 15 1
HIECTRA M XHMHIHCCKHIE peakiit https://m.edso0.ru/7f41837c
XuMusg — BakHas 00J1aCcTh
1.2 €CTECTBO3HAHMUS U IIPAKTUYECKOMI 5 2 bubmmorexa TTOK
' p https://m.edsoo.ru/7f41837c
JESITEILHOCTH YEJI0BEKA
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB
51 Bosayx. Kucnopon. [Tonsarue 06 6 bubnuoreka [IOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonstue o kucnorax u 8 1 bu6moreka [IOK
' COJISIX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 bu6mmoreka [IOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pasnean 3. Ilepuoanyeckuii 3axkon u llepuoguveckas cucrema xumudeckux 31eMeHToB /I, . MengeneeBa. CtpoeHue arToMoB. XMMHYeCKas

c¢BiA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuun

3.1

[Iepuonnueckuii 3aK0H U
[lepuoanueckas cucrema
XUMHUYECKUX 31eMeHTOB /1. H.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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MemnpneneeBa. CtpoeHue atoma
. )éHMquCKa;I CBSA3b. . . BuGmiorexa LIOK
. KHUCIIUTEIIbHO-
BOCCTAHOBHTENBHbIE PEAKIHH https://m.edsoo.ru/7f41837c
bubnuorexa [JOK
Hroro mo paszeity 15 https://m.edsocla_.[ ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOTPAMME
9 KJIACC
KonuvecTBo yacos
HaumeHoBaHue pa3ieioB U TeM daexkTpoHHble (HUGpoBbIE)
Ne ni/m Konrpoabnsie | IlpakTHueckue
NPOrpaMmsbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3znen 1. BenmecTBo M XUMH4YeCKHe peaKIun
11 [ToBTOpEeHME U yriuyoOieHue 3HaHUH 5 1 bubnuorexa [JOK
OCHOBHBIX Pa3JIejoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubnuoreka [JOK
peakuui https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLMALIMS. 8 1 1 bubnuoreka [JOK
XUMHUYECKHE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Utoro no pazneny 17
Pasznen 2. HeMeTaslsIbI M X COeIMHEHUS
51 OO11ast XapakTepUCTHKAa XMMUYECKUX 4 1 bubnuorexa [IOK
snemeHToB VIIA-rpynmnsl. [anorenst https://m.edsoo.ru/7f41a636
99 OO1mast XxapakTepUCTUKAa XUMUYECKUX 6 bubnuorexa [IOK
aneMmeHToB VIA-rpynmel. Cepa u eé https://m.edsoo.ru/7f41a636
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COCAMHCHUA

OO1ast XapakTepUCTUKAa XUMUYECKUX

bubmuoreka [IOK

2. VA- A 7
3 OJICMEHTOB FPYMIIBL. ASOT, ocdop u nx https://m.edsoo.ru/7f41a636
COCANHCHUA
OO0mas XxapakTepUCTUKA XUMUIECKIX
2.4 aiieMeHTOB |VA-rpymmsl. Yriuepon u 8 Bubmrorexa HOK
' . PYIHEL P https://m.edso0.ru/7f41a636
KpCMHI/II/I 1 UX COCAUHCHU S
Wroro mo pazueny 25
Pa3znea 3. MeTa/LIbl M MX COCIHMHEHU S
. bubnuorexa [JOK
3.1 006 4
HIHE CBORCTRA METAILIOB https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 B 16
AKHCUIIINEC METAJIJIBI U UX COCANHCHU S https://m_edsoo_ru/7f41a636
Hroro mo pazgeny 20
Pasznen 4. Xumus v OKpy:Kamomas cpeaa
4.1 BentectBa 1 MaTepuaibl B )KU3HA YEJIOBEKA 3 bubmorexa LIOK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOC BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 A KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoiabubie | IlpakTHyeckue
n/n Bcero H3y4YeHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yesioBeka. Tesa 1 BelecTsa 05.09.2024 | https://m.edsoo.ru/ff0d210c
2 [ToHusTHE 0 METOAX MMO3HAHUSA B XUMUU 1 bubnmorexa LHOK
A 05.09.2024 | https://m.edsoo.ru/ff0d227e
[Teprouyeckast cucTeMa XUMHAYIECKUX
3 snemenToB JI.1. MenneneeBa . 3Haku 1 bubmorexa OK
o A ) 12.09.2024 | https://m.edsoo.ru/ff0d23dc
XAMHAYECKUX DIEMEHTOB
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
paszeneHust cMecen 12.09.2024 | https://m.edsoo.ru/ff0d26ca
[Tpaktuueckast pabota Ne 2 «Paznenenue
5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 bubmorexa OK
PUMEP P 19.09.2024 | https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK
6 A 1
TOMBLH MOJICKYITET 19.09.2024 | https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CMBOJIBI) 1 bu6mmoreka [JOK
XUMHUYECKHUX DJIIEMEHTOB 26.09.2024 | https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CHOHBIE BEIECTBA 1 bubmnorexa [IOK
p Hl 26.09.2024 | https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIISIPHOE YUEHUE 1 bubmiorexa LIOK
yp i 03.10.2024 | https://m.edsoo.ru/ff0d2d50
3aKoH MOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BaneHTHOCTh aTOMOB 1 Bubmmorexa LIOK
pAyIa. 03.10.2024 | https://m.edsoo.ru/ffod2eae

XUMHWYCCKHUX JJICMCHTOB
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1 OTHocuTeNbHAs AaTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTEIbHAS MOJIEKYJISIpHAS Macca 10.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XMMHUYECKOTO dJIEMEHTa B bubmuoreka [JOK
COCJIMHEHUH 10.10.2024 | https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemecrBa. Mosbs. MossipHast bubnuorexa [JOK
Mmacca 17.10.2024 | https://m.edsoo.ru/ff0d5230
14 DOu3n4ecKrue U XMMUYECKHE SIBIICHHUS. bubmmoreka [{OK
XuMHUYECKas peaKIus 17.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHUS bubnuorexa [JOK
XUMUYECKUX PEaKIHii 24.10.2024 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHS MACChI BEIIECTB. bubmuorexa [JOK
XUMHUYECKUE YpaBHEHUS 24.10.2024 | https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus KonmudecTBa, MacChl BEIISCTBA bu6moreka [IOK
M0 YPaBHEHUSIM XUMUYECKUAX PEAKIINN 07.11.2024 | https://m.edsoo.ru/ff0d5708
Kitace a ec €aKIIHil
o | o oo
A P ’ - ’ 07.11.2024 | https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIi- bubnuoreka [JOK
SHIMKJIONEIUCT. 14.11.2024 | https://m.edsoo.ru/ff0d40cd
20 Kontponbhas padoTta Nel o teme «BerecTBa bubnuoreka [JOK
1 XUMUYECKUE PEAKITHI) 14.11.2024 | https://m.edsoo.ru/ff0d4290
B — .C .
21| Knetopox— snewert n npoctoe netectao Batimorera IIOK
pos P B ’ 21.11.2024 | https://m.edsoo.ru/ff0d448e
O30H
OuznyecKkue U XUMUYECKHE CBONCTBA
22 KHCTIopoa (peakinu OKUCICHUS, TOPEHHE) Bu6mmorexa LIOK
POXa \pea > TP ' 21.11.2024 | https://m.edsoo.ru/ff0d4614
[Tonsitre 06 okcuaax
C 0
2 saGopatopin  mpovGH T Eubmacnera 10K
patop P ’ 28.11.2024 | https://m.edsoo.ru/ff0d497a

HpI/IMeHCHI/IC KHcJIiopoaa
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TemmoBoii 3¢ (heKkT XUMHUECKON peaKinH,

24 IIOHATHUEC O TCPMOXUMHNYCCKOM ABHCHHUHU BH6HH0TeKa HOK
p P ’ 28.11.2024 | https://m.edso0.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHIX
TOHJII/IBO HE(PTH, OJIb U MCTAH ).
25 3ar ameéneq};os a a, CII0COOBI ()3r0 bubmorexa HOK
P AR, 05.12.2024 | https://m.edsoo.ru/ffod4c4a
MIPEIOTBPAILICHUS
[IpakTrueckas padora Ne 3 o Teme
26 «ITomyyenne u cobnpanme KUCIOpOaa bubmmorexa [TOK
i . P poaa, 05.12.2024 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE er0 CBOMCTBY
97 Bozopox — areMeHT 1 MpoCTOe BEIIECTBO. bubnuorexa [JOK
Haxosxnenne B mpupoe 12.12.2024 | https://m.edsoo.ru/ff0d4ddO
28 dOu3nvecKknue U XMMHUYECKHUE CBOMCTBA bu6moreka [IOK
Bozopoaa. [Ilpumenenune Bogopoaa 12.12.2024 | https://m.edsoo.ru/ff0d4ddO
29 ITonsiTHe 0 KHUCIIOTaX U COMISIX bubmmorexa [OK
19.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CrocoOpl moTy4eHus BOJAOPO/Ia B bubmuorexa [JOK
nabopaTtopuu 19.12.2024 | https://m.edsoo.ru/ff0d4dd0
[Ipaktruueckast pabota Ne 4 o Teme
31 «ITonyuenne u codbupanune BOJOPOIa bubmorexa LOK
i N p Aopoaa, 26.12.2024 | https://m.edsoo.ru/ff0d4f42
W3YYCHHE €ro CBOMCTBY
. " bu6mmoreka [JOK
32 MousipHiii 06EM rasos. 3akon ABorazpo 26.12.2024 | https://m.edsoo.ru/ff0d542¢e
Brrancienus 00béMa, KOJIMUECTBA BEIECTBA
33 rasa o €ro U3BeCTHOMY KOJHNUYECTB bubmnorexa [IOK
. y y 09.01.2025 | https://m.edsoo.ru/ff0d55a0
BEIIECTBA WK 00BEMY
Brruncnenus 006EMOB ra3oB M0 ypaBHEHHIO
34 €aKI[MHA Ha OCHOBE 3aKOHA 00HLEMHBIX bubmnorexa [IOK
pearh . 09.01.2025 | https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 dusnyeckre 1 XUMUYECKHE CBOMCTBA BOJIBI bubmotera [JOK
8 16.01.2025 | https://m.edsoo.ru/ff0d587a
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bubmuoreka [JOK

36 C i. 11 0
OCTaB OCHOBATIL. HIOIWITHE 05 HiLkatopax 16.01.2025 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE U
37 He}i[acm GI:HHI)IG paCTBO bl Ma](-:LZOBaH 0JIs1 bubmorexa LHOK
. PACTROPE. A 23.01.2025 | https://m.eds00.ru/ff0d5bA40
BEII[ECTBA B PaCTBOPE
[Ipaktuyeckas padora Ne 5 o reme
38 «[IpuroToBiieHNE PaCTBOPOB C ONPEICIEHHON bubmorera [JOK
. . . 23.01.2025 | https://m.edsoo.ru/ff0d5eba
MacCOBOM JIOJICH pacTBOPEHHOTO BEIIIECTBAY
39 KonTpomabnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnmopon. Bomopo. Bomay 30.01.2025 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnuoreka [IOK
HOMEHKJIaTypa 30.01.2025 | https://m.edsoo.ru/ff0d664e
[Tosydenne n XuMHU4YECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEpPHBIX bubmorera [JOK
’ P 06.02.2025 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuoreka [IOK
HOMEHKJIaTypa 06.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [Tonydenune u XuMHUYECKUE CBOMCTBA bubnuoreka [JOK
OCHOBaHUU 13.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bubnuoreka [JOK
HOMEHKJIaTypa 13.02.2025 | https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue 1 XuMUYECKHE CBOMCTBA KUCIIOT bubmmorexa [JOK
oA 20.02.2025 | https://m.edsoo.ru/ffOdfee2
Conu (cpemHue): HOMEHKIIATypa, CIOCOObI bubnunoreka [JOK
46 .
MOJIy4eHUs, XHMUYECKHE CBOWCTBA 20.02.2025 | https://m.edsoo.ru/00ad9474
Pemenne skcriepuMeHTANBHBIX 337124 IO TEMe
47 «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa [JOK
. P 27.02.2025 | https://m.edsoo.ru/00ad9b7c
COETMHEHUIN
48 I'enernueckas cBs3b MEXAY KilaccaMu bubnuorexa [IOK
HEOPraHUYECKUX COEAMHEHUN 27.02.2025 | https://m.edsoo.ru/00ad9a50
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O0001IeHME U cUCTEMATU3ALM 3HAHUM IO

bubmuoreka [JOK

49 :"O
TeMe "CHOBHHe 1C1ACCHT HEOPTAHMHECIR 06.03.2025 | https://m.edsoo.ru/00ad9ch2
BEILECTB
50 KonTpomnsnas padora Ne3 mo teme "OCHOBHBIE bubnuorexa [JOK
KJIACChl HEOPTraHUYECKUX COCTUHECHHI" 06.03.2025 | https://m.edsoo.ru/00ad9ela
[TepBbIe MOTBITKA KIIACCHU(PUKAITUU
51 XUMHYECKHUX DJIEMEHTOB. [loHATHE O IpyIIIIax bubmorexa [IOK
) Pyl 13.03.2025 | https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas
52 cUcTeMa XUMUYECKUX 351eMeHToB . U bubmorexa HOK
o 13.03.2025 | https://m.edsoo.ru/00ada52c
Meuneneena
53 ITepuoapl, TPYIIIbL, ITOATPYIIIIBI bubmorexa LOK
PHOJIBL, TPYIHIBL, TOATPYI 20.03.2025 | https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX sIZIEP. bubmuorexa [JOK
H3oToms! 20.03.2025 | https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JI0YeK aTOMOB
55 anemenToB Ilepnomnueckoit cucremsr 1. 1 bubmorera [IOK
pHOZ o 03.04.2025 | https://m.edsoo.ru/00adasbc
Meuneneena
XapakTepucTHKa XUMHUYECKOTO 3JIEMEHTA T10
56 €ro I0JIOKeHuIo B Ileproanueckoii cucreme Eubmorexa HOK
pHOA 03.04.2025 | https://m.edsoo.ru/00ada824
. Y. MengeneeBa
3 I1
B
P Y ip . A 10.04.2025 | https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIHN, IEIaror U rpaKJaHUH
58 DIEeKTPOOTPULIATENLHOCTh ATOMOB bubnunoreka [JOK
XUMHAYECKHAX DIIEMEHTOB 10.04.2025 | https://m.edsoo.ru/00adaab8
59 HMounas xumnueckas CBs3b Bubmiorexa OK
17.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanenTHas moiaapHast XUMHUYECKAsS CBI3h bubmorexa LIOK
p 17.04.2025 | https://m.edsoo.ru/00adaab8
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bubmuoreka [JOK

61 KoBanenTnas HenoJsipHas XMMUYECKas CBSI3b 1 17.04.2025 | httos://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CTeneHe okucneHHS 1 17.04.2025 | https://m.edsoo.ru/00adae?8
63 OKHCIUTENTEHO-BOCCTAHOBUTEIIBLHBIC PEAKITHH 1 bubnmorexa LOK
24.04.2025 | https://m.edsoo.ru/00adb076
bubmmoreka [{OK
64 OKHCIHTEH H BOCCTAHOBHTEIIH 1 24.04.2025 | https://m.edso00.ru/00adb076
65 KonTponsnas pabora Ne4 no teme «CtpoeHue 1 bubnuorexa [JOK
aToMa. XUMUYECKasi CBSI3b» 15.05.2025 | https://m.edsoo.ru/00adb486
O06o0meHre 1 cHCTEMAaTH3alKs 3HAHUHT 110
66 teme: "KosmuecTBEeHHEBIE OTHOIIEHHS B 1 bubmorexa HOK
. 15.05.2025 | https://m.edsoo.ru/00adb33c
XUMHH
O06o0meHre B cHCTEMAaTH3alKs 3HAHUHT 110
67 teme: "llepuoauyueckuii 3aK0H 1 1 bubnuoreka [IOK
TepuoANYEcKasi CUCTEMa XUMHUIECKUX 29.05.2025 | https://m.edsoo.ru/00ad9ch2
anemenToB .. Menneneena"
68 O06o001eHNEe B CHCTEMAaTH3alKs 3HAHUH 110 1 bubnmuoreka [JOK
Teme: "XuMudeckas CBSI3b" 29.05.2025 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 b KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoiabubie | IlpakTHyeckue
n/n Bcero H3y4YeHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yesioBeka. Tesa 1 BelecTsa 04.09.2024 | https://m.edsoo.ru/ff0d210c
2 [ToHusTHE 0 METOAX MMO3HAHUSA B XUMUU 1 bubnmorexa LHOK
A 04.09.2024 | https://m.edsoo.ru/ff0d227e
[Teprouyeckast cucTeMa XUMHAYIECKUX
3 snemenToB JI.1. MenneneeBa . 3Haku 1 bubmorexa OK
o A ) 11.09.2024 | https://m.edsoo.ru/ff0d23dc
XAMHAYECKUX DIEMEHTOB
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
paszeneHust cMecen 11.09.2024 | https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota Ne 2 «Paznenenue
5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 bubmorexa OK
PUMEP P 18.09.2024 | https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK
6 A 1
TOMBLH MOJICKYITET 18.09.2024 | https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CMBOJIBI) 1 bu6mmoreka [JOK
XUMHUYECKHUX SIEMEHTOB 25.09.2024 | https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CHOKHBIE BEIECTBA 1 bubmnorexa [IOK
p H 25.09.2024 | https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIISIPHOE YUEHUE 1 bubmiorexa LIOK
yp i 02.10.2024 | https://m.edsoo.ru/ff0d2d50
3aKoH MOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BaneHTHOCTh aTOMOB 1 Bubmmorexa LIOK
pAyIa. 02.10.2024 | https://m.edsoo.ru/ffod2eae

XUMHWYCCKHUX JJICMCHTOB
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1 OTHocuTeNbHAs AaTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTEIbHAS MOJIEKYJISIpHAS Macca 09.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XMMHUYECKOTO dJIEMEHTa B bubmuoreka [JOK
COCJIMHEHUH 09.10.2024 | https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemecrBa. Mosbs. MossipHast bubnuorexa [JOK
Mmacca 16.10.2024 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XuMHUYECKas peaKIus 16.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHUS bubnuorexa [JOK
XUMUYECKUX PEaKIHii 23.10.2024 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHS MACChI BEIIECTB. bubmuorexa [JOK
XUMHUYECKUE YpaBHEHUS 23.10.2024 | https://m.edsoo.ru/ff0d3b88
17 BrramcineHns Kojgm4yecTBa, Macchl BEMIECTBA bu6moreka [IOK
10 YPaBHCHUSM XUMHYCCKHUX PEaKIIni 06.11.2024 | https://m.edsoo.ru/ff0d5708
Kitace a ec €aKIIHil
10| (coommmenms pemomona, seonss Bubmionera LIOK
A P ’ - ’ 06.11.2024 | https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIi- bubnuoreka [JOK
SHIMKJIONEIUCT. 13.11.2024 | https://m.edsoo.ru/ff0d40c4
20 Kontponbhas padoTta Nel o teme «BerecTBa bubnuoreka [JOK
1 XUMUYECKUE PEAKITHI) 13.11.2024 | https://m.edsoo.ru/ff0d4290
B — .C .
21| Knetopox— snewert n npoctoe netectao Batimorera IIOK
pos P B ’ 20.11.2024 | https://m.edsoo.ru/ff0d448e
O30H
OuznyecKkue U XUMUYECKHE CBONCTBA
22 KHCTIopoa (peakinu OKUCICHUS, TOPEHHE) Bu6mmorexa LIOK
poAd {peatd > TP ' 20.11.2024 | https://m.edsoo.ru/ff0d4614
[Tonsitre 06 okcuaax
C 0
2 saGopatopin  mpovGH T Eubmacnera 10K
patop P ’ 27.11.2024 | https://m.edsoo.ru/ff0d497a

HpI/IMeHCHI/IC KHcJIiopoaa
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TemmoBoii 3¢ (heKkT XUMHUECKON peaKinH,

24 IIOHATHUEC O TCPMOXUMHNYCCKOM ABHCHHUHU BH6HH0TeKa HOK
p P ’ 27.11.2024 | https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHIX
TOHJII/IBO HE(PTH, OJIb U MCTAH ).
25 3ar ameéneq};os a a, CII0COOBI ()3r0 bubmorexa HOK
P R, 04.12.2024 | https://m.edsoo.ru/ffod4c4a
MIPEIOTBPAILICHUS
[IpakTrueckas padora Ne 3 o Teme
26 «ITomyyenne u cobnpanme KUCIOpOaa bubmmorexa [TOK
i . P poaa, 04.12.2024 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE er0 CBOMCTBY
97 Bozopox — areMeHT 1 MpoCTOe BEIIECTBO. bubnuorexa [JOK
Haxosxnenne B mpupoe 11.12.2024 | https://m.edsoo.ru/ff0d4ddO
28 dOu3nvecKknue U XMMHUYECKHUE CBOMCTBA bu6moreka [IOK
Bozopoaa. [Ilpumenenune Bogopoaa 11.12.2024 | https://m.edsoo.ru/ff0d4ddO
29 ITonsiTHe 0 KHUCIIOTaX U COMISIX bubmmorexa [OK
18.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CrocoOpl moTy4eHus BOJAOPO/Ia B bubmuorexa [JOK
nabopaTtopuu 18.12.2024 | https://m.edsoo.ru/ff0d4dd0
[Ipaktruueckast pabota Ne 4 o Teme
31 «ITonyuenne u codbupanune BOJOPOIa bubmorexa LOK
i N p Aopoaa, 25.12.2024 | https://m.edsoo.ru/ff0d4f42
W3YYCHHE €ro CBOMCTBY
. " bu6mmoreka [JOK
32 MousipHiii 06EM rasos. 3akon ABorazpo 25.12.2024 | https://m.edsoo.ru/ff0d542e
Brrancienus 00béMa, KOJIMUECTBA BEIECTBA
33 rasa o €ro U3BeCTHOMY KOJHNUYECTB bubmnorexa [IOK
. y y 15.01.2025 | https://m.edsoo.ru/ff0d55a0
BEIIECTBA WK 00BEMY
Brruncnenus 006EMOB ra3oB M0 ypaBHEHHIO
34 €aKI[MHA Ha OCHOBE 3aKOHA 00HLEMHBIX bubmnorexa [IOK
pearh . 15.01.2025 | https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnueckre U XUMHUYECKUE CBOIICTBA BOIBI bubmorexa LIOK
8 22.01.2025 | https://m.edsoo.ru/ff0d587a
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bubmuoreka [JOK

36 C i. 11 0
OCTAB OCHOBAHIIL. TIOIATHE 05 HIVIHKATOpAX 22.01.2025 | hitps://m.edso0.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE U
37 He}i[acm GI:HHI)IG paCTBO bl Ma](-:LZOBaH 0JIs1 bubmorexa LHOK
. PACTROPE. A 20.01.2025 | https://m.edsoo.ru/ff0d5bA40
BEII[ECTBA B PaCTBOPE
[Ipaktuyeckas padora Ne 5 o reme
38 «[IpuroToBiieHNE PaCTBOPOB C ONPEICIEHHON bubmorera [JOK
. . . 29.01.2025 | https://m.edsoo.ru/ff0d5eba
MacCOBOM JIOJICH pacTBOPEHHOTO BEIIIECTBAY
39 KonTpomabnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnmopon. Bomopo. Bomay 05.02.2025 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnuoreka [IOK
HOMEHKJIaTypa 05.02.2025 | https://m.edsoo.ru/ff0d664e
[Tosydenne n XuMHU4YECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEpPHBIX bubmorera [JOK
’ P 12.02.2025 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuoreka [IOK
HOMEHKJIaTypa 12.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [Tonydenune u XuMHUYECKUE CBOMCTBA bubnuoreka [JOK
OCHOBaHUU 19.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bubnuoreka [JOK
HOMEHKJIaTypa 19.02.2025 | https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue 1 XuMUYECKHE CBOMCTBA KUCIIOT bubmmorexa [JOK
oA 26.02.2025 | https://m.edsoo.ru/ffOdfee2
Conu (cpemHue): HOMEHKIIATypa, CIOCOObI bubnunoreka [JOK
46 .
MOJIy4eHUs, XHMUYECKHE CBOWCTBA 26.02.2025 | https://m.edsoo.ru/00ad9474
Pemenne skcriepuMeHTANBHBIX 337124 IO TEMe
47 «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa [JOK
. P 05.03.2025 | https://m.edsoo.ru/00ad9b7c
COETMHEHUIN
48 I'enernueckas cBs3b MEXAY KilaccaMu bubnuorexa [IOK
HEOPraHUYECKUX COEAMHEHUN 05.03.2025 | https://m.edsoo.ru/00ad9a50
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O0001IeHME U cUCTEMATU3ALM 3HAHUM IO

bubmuoreka [JOK

49 :"O
TeMe "CHOBHHe 1C1ACCHT HEOPTAHMHECIR 12.03.2025 | https://m.edsoo.ru/00ad9cb2
BEILECTB
50 KonTpomnsnas padora Ne3 mo teme "OCHOBHBIE bubnuorexa [JOK
KJIACChl HEOPTraHUYECKUX COCTUHECHHI" 12.03.2025 | https://m.edsoo.ru/00ad9ela
[TepBbIe MOTBITKA KIIACCHU(PUKAITUU
51 XUMHYECKHUX DJIEMEHTOB. [loHATHE O IpyIIIIax bubmorexa [IOK
) Pyl 19.03.2025 | https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas
52 cUcTeMa XUMUYECKUX 351eMeHToB . U bubmorexa HOK
o 19.03.2025 | https://m.edsoo.ru/00ada52c
Meuneneena
53 ITepuoapl, TPYIIIbL, ITOATPYIIIIBI bubmorexa LOK
PHOJIBL, TPYIHIBL, TOATPYI 02.04.2025 | https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX sIZIEP. bubmuorexa [JOK
H3oToms! 02.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JI0YeK aTOMOB
55 anemenToB Ilepnomnueckoit cucremsr 1. 1 bubmorera [IOK
pHOZ o 09.04.2025 | https://m.edsoo.ru/00adasbc
Meuneneena
XapakTepucTHKa XUMHUYECKOTO 3JIEMEHTA T10
56 €ro I0JIOKeHuIo B Ileproanueckoii cucreme Eubmorexa HOK
pHOA 09.04.2025 | https://m.edsoo.ru/00ada824
. Y. MengeneeBa
3 I1
B
P Y ip . A 16.04.2025 | https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIHN, IEIaror U rpaKJaHUH
58 DIEeKTPOOTPULIATENLHOCTh ATOMOB bubnunoreka [JOK
XUMHAYECKHAX DIIEMEHTOB 16.04.2025 | https://m.edsoo.ru/00adaab8
59 HMounas xumnueckas CBs3b Bubmiorexa OK
23.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanenTHas moiaapHast XUMHUYECKAsS CBI3h bubmorexa LIOK
p 23.04.2025 | https://m.edsoo.ru/00adaab8
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bubmuoreka [JOK

61 KoBanenTnas HenoJsipHas XMMUYECKas CBSI3b 1 30.04.2025 | https://m.edsoo.ru/00adaabg
bubmuoreka [JOK
62 CTeneHe okucneHHS 1 30.04.2025 | https://m.edsoo.ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIIBLHBIC PEAKITHH 1 bubnmorexa LOK
07.05.2025 | https://m.edsoo.ru/00adb076
bubmmoreka [{OK
64 OKHCIHTEH H BOCCTAHOBHTEIIH 1 07.05.2025 | https://m.edsoo.ru/00adb076
65 KonTponsnas pabora Ne4 no teme «CtpoeHue 1 bubnuorexa [JOK
aToMa. XUMUYECKasi CBSI3b» 14.05.2025 | https://m.edsoo.ru/00adb486
O06o0meHre 1 cHCTEMAaTH3alKs 3HAHUHT 110
66 teme: "KosmuecTBEeHHEBIE OTHOIIEHHS B 1 bubmorexa HOK
. 14.05.2025 | https://m.edsoo.ru/00adb33c
XUMHH
O06o0meHre B cHCTEMAaTH3alKs 3HAHUHT 110
67 teme: "llepuoauyueckuii 3aK0H 1 1 bubnuoreka [IOK
TepuoANYEcKasi CUCTEMa XUMHUIECKUX 28.05.2025 | https://m.edsoo.ru/00ad9ch2
anemenToB .. Menneneena"
68 O06o001eHNEe B CHCTEMAaTH3alKs 3HAHUH 110 1 bubnmuoreka [JOK
Teme: "XuMudeckas CBSI3b" 28.05.2025 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 A KUIACC

Kosau4vecTBO YyacoB DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero HU3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepronueckas
1 cUCTeMa XUMUYECKUX 351eMeHToB /. U 1 bubmorexa HOK
o 05.09.2024 | https://m.edsoo.ru/ff0d210c
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XHUMHYECKUX JIEMEHTOB IEPBBIX TPEX 1 bubmotera [JOK
05.09.2024 | https://m.edsoo.ru/ff0d227e
MepUOI0B

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYECKUX BEIIECTB 12.09.2024 | https://m.edsoo.ru/ff0d23dc

4 Bunel XuMH4eCcKoil CBS3U U THUIIEI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEIIETOK 12.09.2024 |  https://m.edsoo.ru/ff0d26ca
Kontponbnas padorta Nel o teme

5 «IToBTOpEHUeE U yriyOneHne 3HaHUI 1 1 bubmorexa IOK

P yHLy 19.09.2024 | https://m.edsoo.ru/ff0d28c8
OCHOBHBIX Pa3felIoB Kypca 8 Kiraccay

6 Knaccudukanus XuMu4ecKuX peakiuu 1mo 1 bubnuoreka [JOK
pa3IMYHBIM IPHU3HAKAM 19.09.2024 |  https://m.edsoo.ru/ff0d2a6¢
[ToHsATHE O CKOPOCTH XUMHUYECKON PEaKIUH.

7 [ToHsATHE O TOMOTEHHBIX M T€TEPOTCHHBIX 1 bubmmorexa [IOK

P 26.09.2024 | https://m.edsoo.ru/ff0d2be8
peaKImsIX
[ToHATHE O XUMHYECKOM PaBHOBECHH.

3 @akTopbl, BIUSAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMUYECKON PEaKLUU U MOJOKEHUE 26.09.2024 | https://m.edsoo.ru/ff0d2a6¢
XMUMHUYECKOTO PaBHOBECHS

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC 1 bubnmuoreka [JOK
peakuuu 03.10.2024 | 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
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10 Teopus 31EKTPOIUTUUECKON AUCCOLIALIH. bubmuorexa [IOK
CunbHbIe U cradble AIEKTPOIIUTHI 03.10.2024 | https://m.edsoo.ru/ff0d2eae

11 MoHHbIe ypaBHEHNS PEAKIIUN buGnuorexa [IOK

P peaidl 10.10.2024 |  https://m.edsoo.ru/ffod323c
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIPEACTaBICHUIT 00 bubnmorexa LOK
Tiped 10.10.2024 | https://m.edsoo.ru/f0d350c
AIEKTPOJIATHICCKON TUCCOITUAITTT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHUHA 00 DIIEKTPOIUTHUECKON bubnmorexa LOK
P p 17.10.2024 |  https://m.edsoo.ru/ffod5230
JIUCCOLMAIAN
14 TloustTie o runpoIN3e cojie bubmmorexa [TOK
AP 17.10.2024 | https://m.edsoo.ru/ff0d37fa

15 O06001eHre U cucTeMaTrU3aIus 3HaHUH 110 bubmuorexa [JOK
Teme: "BemiecTBa u XUMUYECKHAE peakiuu'" 24.10.2024 | https://m.edsoo.ru/ff0d3a16

16 Pemrenune sxcriepuMeHTaNbHBIX 3a0a4 bubmorexa LOK

P A 24.10.2024 | https://m.edsoo.ru/ff0d3b88
KontponbHas padota Ne2 o teme
17 «DIEKTpOIUTHYECKAS TUCCOLIUALNS bubmmorexa [OK
P A HHALI. 07.11.2024 | https://m.edsoo.ru/ff0d5708
XHUMHYECKHE PEAKIIUU B PACTBOPAX»

18 OO6mrast XxapakKTepUCTHKA FaJIOTeHOB. bubnuoreka [JOK
XHUMHUYECKHE CBOMCTBA Ha ITPUMEPE XJI0pa 07.11.2024 | https://m.edsoo.ru/ff0d3f34
Xnoposogopoa. CoasHas KUCIOTA,

19 XI/IME‘IGCI?I/IS CEOﬁCTBa [IOJIyYEHUE Bubmorexa OK

’ i ’ 14.11.2024 | https://m.edsoo.ru/ff0d40c4
MIPUMEHCHHE
[IpakTuueckas padbora Ne 2 o Teme
20 «[TomydueHne COJISTHON KUCIIOTBI, H3yUEHUE bubmnorexa [IOK
B y? - YT 14.11.2024 | https://m.edsoo.ru/ff0d4290
€é CBOCTBY»
BrrunciaeHus 1o ypaBHEHUSAM XUMHUYECKUX

21 €aKIIHii, ECIIU O yI/l:H U3 pPeareHToB IaH B bubmorexa [IOK

peartui, g p a 21.11.2024 | https://m.edsoo.ru/ff0d448e

U30BITKE
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OO6mas xapaktepuctuka aneMeHToB VIA-

bubmuoreka [JOK

22 TPYIIITBI 21.11.2024 | https://m.edsoo.ru/ff0d4614
ANIOTpOIHBIE MOAU(DUKAIINH CEPBI.

23 HaXO)KI;IGHI/Ie CephI I/I(beé coeIn/IHeII)mﬁ B bubnmorexa LOK

. 28.11.2024 | https://m.edsoo.ru/ff0d497a
pHUpoJie. XUMUYECKHE CBOHCTBA CEPBI

24 CepoBojiopo1, cTpocHHE, (PU3HUECKUE U bubnuorexa [JOK
XHUMHYECKUE CBOMCTBA 28.11.2024 | https://m.edsoo.ru/ff0d4790
Oxcuppl cepbl. CepHast KHCIIOTA,

25 (buznyeckrue 1 XMuMHUYECKUE CBOMCTBA. bbmmorexa [OK

’ 05.12.2024 | https://m.edsoo.ru/ff0d4cda
MIPUMCHCHHE
XUMHUYECKUE PEAKIIUH, JIeKaAIIE B OCHOBE

26 MIPOMBIIIIJIEHHOTO CIIoco0a MoTydeHus bubnuoreka [IOK
CEPHOM KUCIIOTBL. XUMHUYECKOE 3arpsSI3HEHHE 05.12.2024 | https://m.edsoo.ru/ff0d4ae2
OKpY)KarolEen CpeJibl COETUHEHUSIMH CEPbI

97 Beruncnenne MaccoBoii 70U BEIXOa bubmuorexa [JOK
MIPOJYKTa peaKkIuu 12.12.2024 | https://m.edsoo.ru/ff0d4dd0
OO6mrast XxapakTepucTuka 31eMeHToB VA-

28 rpynmnbl. A30T, paCIpOCTPAHEHUE B bubnuoreka [IOK
npupo/ie, GU3NIECKUE U XUMHIECCKUE 12.12.2024 | https://m.edsoo.ru/ff0d4dd0
CBOMCTBA

29 AMMHaK, ero pu3ndecKkue U XUMUICCKUE bubnuoreka [JOK
CBOICTBA, MOJIyYEHUE U IPUMEHEHUE 19.12.2024 | https://m.edsoo.ru/ff0d50d2
[IpakTrueckas padorta Ne 3 o Teme

30 <<TI;0J1yquI/Ie aleMHaKa U3YyUEHUE ero Bubmmorexa LIOK

N ’ 19.12.2024 | https://m.edsoo.ru/ff0d4ddo
CBOMCTB»

31 A3oTHas KucCI0Ta, €€ pusndeckue u bu6mmoreka [JOK
XUMHUYECKHE CBOMCTBA 26.12.2024 | https://m.edsoo.ru/ff0d4f42
Hcnonb3oBaHue HUTPATOB U COJIEN

32 aMMOHHSI B KQUeCTBE MUHEPATbHBIX brbmmorexa [JOK

26.12.2024 | https://m.edsoo.ru/ff0d542e

ynoopeHuil. XuMudeckoe 3arpsi3HeHHe
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OKpY’Karollei cpeabl COeANHEHHSIMH a30Ta

dochop. Oxeun dpochopa (V) u pochopuas

33 KHCIIOTA, (PU3NYECKHE U XUMHUECKHUE Bubmmorexa LIOK
L 09.01.2025 | https://m.edsoo.ru/ff0d55a0
CBOWCTBA, MMOJTy4CHUE
Hcnonb3oBanue pocdaTtoB B KauecTBe
34 MHUHEPAJIBbHBIX YI0OOpEeHUH. 3arpsi3HEHNE bubnmorexa LOK
p N yA00p - 24P 09.01.2025 | https://m.edsoo.ru/ff0d5708
MPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacnpocTpaHeHHE B IPUPOJE, bubnuoreka [JOK
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA 16.01.2025 | https://m.edsoo.ru/ff0d587a
Oxcuppl yriaepojaa, ux pusndeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJOTHIECKHUE bu6moreka [IOK
po0JIeMBbl, CBSI3aHHBIE C OKCHJIOM YTJiepoJa 16.01.2025 |  https://m.edsoo.ru/ff0d59e2
(V)
37 VYropHas KUCIIOTa U €€ COJIH bubmorexa LOK
23.01.2025 | https://m.edsoo.ru/ff0d5b40
[TpakTruueckas padota Ne 4 o Teme
38 "[Tony4yeHne yriIeKUCIOro rasa bubmorexa LOK
v T ) 23.01.2025 | https://m.edsoo.ru/ff0d5eba
KadectBennas peaxius Ha kapOoHAT-HOH"
[TepBoHauanbHBIC TOHATHS 00
39 OpraHNYEeCKUX BENIECTBAX KaK O Eubmorexa HOK
p H 30.01.2025 | https://m.edsoo.ru/ff0d6342
COCIMHCHUSX YTIIepoia
40 KpeMuunii 1 ero coeqauHeHus bubmnorexa [IOK
P s 30.01.2025 | https://m.edsoo.ru/ff0d664e
Pemrenne skcniepuMeHTAIBHBIX 33124 110
41 Teme «BakHeie HeMeTawIbl U UX Bubmiorexa OK
06.02.2025 | https://m.edsoo.ru/ff0d664e
COEIUHEHUSD)
KonTtponpHas padota Ne3 o teme
42 «Baxueiime HeMeTauIbl U UX Bubmorexa OK
06.02.2025 | https://m.edsoo.ru/ff0d67ca
COEIUHEHUSD
43 OO1ast XapakTepUCTUKAa XUMUYECKUX bubnuorexa [IOK
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3JIEMEHTOB — METAJUIOB. MeTajindecKkas 13.02.2025 | https://m.edsoo.ru/ff0d67ca
CBi3b U MCTAJIJIIMYCCKAas KpI/ICTaJIJII/I‘IeCKaH
pemiéTka. PuU3nYECKUE CBOMCTBA METAIOB
XUMHYECKHE CBOMCTBA METAJLIOB.
44 DIEKTPOXUMAYECKAN DA HAIPSDKCHAH bubnmorexa LOK
P A P 13.02.2025 | https://m.edsoo.ru/ff0dfee2
METAIUIOB
45 OO6mmue cnocoObl MOTYYSHHS METAIIOB. bubnuoreka [JOK
CruiaBebl. 20.02.2025 | https://m.edsoo.ru/ff0dfee2
46 IToHsATHE O KOPPO3UK METAIIOB bubnmorexa LHOK
pp 20.02.2025 | https://m.edsoo.ru/00ad9474
bu6moreka [IOK
47
[lenourpie MeTa bl 27.02.2025 | https://m.edsoo.ru/00ad9b7c
48 OKCI/I bl UTHU OKCHUIbI HATPUA U KAaJIUA BH6HHOTeKa HOK
8 P a P 27.02.2025 | https://m.edsoo.ru/00ad9a50
49 Illenoyno3eMeNnbHbIC METAIIIBI — KAJIBIIHN 1 bubmuorexa [JOK
Mar"ui 06.03.2025 | https://m.edsoo.ru/00ad9ch2
50 Baxueime coequHEHNS KaJIbIU bubmmorexa [OK
g t 06.03.2025 | https://m.edsoo.ru/00ad9ela
Brruncienus mo ypaBHEHUSIM XUMHYECKUX
51 €Ak, ECJIM OJIUH U3 PEareHTOB Eubmaorexa HOK
PCAKIUIH, a p 13.03.2025 | https://m.edsoo.ru/00ad9ffa
COJICPXKUT IPUMECH
52 JKEcTKOCTh BOIBI M CIIOCOOBI €6 yCTpaHEeHU s Bubmorexa OK
a yerp 13.03.2025 | https://m.edsoo.ru/00ada52c
II 3] Ne 6
53 | ™KEcrxocs nomemMeTom B BuGnuorea 1K
\ A 8 20.03.2025 | https://m.edsoo.ru/00ada52c
yCTpaHEeHHs
N bubnmuoreka [JOK
54 An
FOMHHIH 20.03.2025 | https://m.edsoo.ru/00ada342
55 AmdoTepHbIe CBOICTBA OKCHJIA U bubnuorexa [IOK
TUAPOKCHIA 03.04.2025 | https://m.edsoo.ru/00ada6bc
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bubmuoreka [JOK

56 X
eIes0 03.04.2025 | https://m.edsoo.ru/00ada824
57 Oxkcunpl, ruapokcusl u conu xxenesa (1) u bubnmoreka [JOK
xenesa (I11) 10.04.2025 | https://m.edsoo.ru/00ada96e
[Ipaktudeckas padora Ne 7. Pemenue
58 IKCIEPUMEHTAIBHBIX 33124 110 TEME bubmorera [JOK
. 10.04.2025 | https://m.edsoo.ru/00adaab8
«Baxueime MeTamibl U UX COSIUHEHUSD
BerurcnieHust o ypaBHEHUSIM XHMHYECKAX
59 CaKIUH, €CITH OJTMH W3 PEarcHTOB JaH B bubmorexa HOK
Pealtii, A P A 17.04.2025 | https://m.edsoo.ru/00adac34
M30BITKE WIIN COICPKUT IPUMECH
60 Brruncienns MaccoBOi JOJIM BEIXOJA bu6moreka [IOK
MIPOJIyKTa peaKiuu 17.04.2025 | https://m.edsoo.ru/00adaab8
O06001eHre U cucTeMaTrU3aIus 3HaHUH 110
61 Teme "BaxkHeime MeTaiibl U X bubmorexa [OK
" 17.04.2025 | https://m.edsoo.ru/00adaab9
COeIMHEHUS
62 KontponbHas padorta Ned4 o teme bubnuoreka [IOK
«Baxuelnne MeTayuibl 1 UX COEINHEHU 17.04.2025 | https://m.edsoo.ru/00adae28
63 BemiecTBa n maTepuanbl B TOBCEAHEBHOM bubnuoreka [JOK
YKU3HU YeJIOBEKa 24.04.2025 | https://m.edso0o.ru/00adb076
64 XUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOIICH bubnuoreka [JOK
cpebl 24.04.2025 | https://m.edsoo.ru/00adb076
65 Ponb xuMuu B pelieHnn 3K0JI0THUECKUX bubnunoreka [JOK
npooeM 15.05.2025 | https://m.edsoo.ru/00adb486
0606 i
8 | ree PasrooGpasic neopramicerin Bubmrorers LIOK
" P P 15.05.2025 | https://m.edsoo.ru/00adb33c
BEILIECTB
67 O06o001IeHre U cCUuCcTEMaTH3aIus 3HaHUH 110 bubnmuoreka [JOK
Teme "XuMHUecKue peakiuu' 29.05.2025 | https://m.edsoo.ru/00ad9ch2
68 DKOJOTHYECKHE MPOOIEMBI CBS3aHHBIE C bubnmoreka [JOK
XMUMHUYECKON IIPOMBIIIIIEHHOCTHIO 29.05.2025 | https://m.edsoo.ru/ff0d61c6
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9 b KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue

n/n Bcero u3yyeHusi | oOpa3oBaTesIbHbIE

padoThl padoTsbI pecypest
[Tepnoanueckuit 3axoH. [lepnoanueckas Bu6 1OK
nonmorexa
N 1
CHCTEMa XHMHHCCKIX DIEMEHTOB /] 04.09.2024 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUHU CBOMCTB Eu 1IOK
nonmoTexa
N 1
XUMITICCICIX JTCMEHTOB [Ieport TPex 04.09.2024 | https://m.edsoo.ru/00adb6b6
MEepHOJIOB
Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYECKHUX BEIIECTB 11.09.2024 | https://m.edsoo.ru/00adb7e2
Bunel xXuMuueckoil CBS3U U THUIIEI 1 bu6mmoreka [JOK
KPUCTAJUTMYECKUX PEIIETOK 11.09.2024 | https://m.edsoo.ru/00adbac6
Kontponbnas padorta Nel o teme
«IToBTOpEHUe U yriyOneHne 3HaHUI 1 1
18.09.2024

OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay
Knaccudukanus XuMu4ecKuX peakiui 1mo 1 bubnnoreka [JOK
Pa3IMYHBIM IPU3HAKAM 18.09.2024 | https://m.edsoo.ru/00adbch0
[TonATHE O CKOPOCTU XUMHUYECKOHN pEeaKIUU. Bu6 OK
[ToHATHE O TOMOTEHHBIX M T'€TEPOTE€HHBIX 1 95.09.2024 htI;Isz'I/I;I;T:cli(si)cI)_[ru 100adbeda
peaKImsx o — '
[TonaTHE O XUMHYECKOM PaBHOBECHH. 1 bubnmnoreka [JOK
@DaxTOopBl, BAUAIOLINE HA CKOPOCTh 25.09.2024 | https://m.edsoo.ru/00adc28c
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XUMUYECKON PEAKLUU U MOJI0KEHUE
XMMHUYECKOTO PAaBHOBECHS

OKHCIMTEIFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peaxiuu 02.10.2024 | https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPOIIUTUYECKON TUCCOLIALUY. bubnuorexa [JOK
CunbHbIE U crtadble AIEKTPOIIUTHI 02.10.2024 | https://m.edsoo.ru/00adcd68

11 HMounrie ypaBHeHUS peakiui bubmmorexa [TOK

yp peart 09.10.2024 | https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHUI B CBETE MPEACTABICHUN 00 bubmmorexa [TOK
. pest 09.10.2024 | https://m.edsoo.ru/00add5d8
AIEKTPOJIATHICCKOM JTUCCOITUAITTN
XUMHYeCcKHe CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHNI 00 DIIEKTPOIUTHUECKON bubmmorexa [OK
p p 16.10.2024 | https://m.edsoo.ru/00addgb?2
IIACCOIHAIIAN
14 ITousiTre 0 THAPOIIHU3E COTIEH bubmmorexa [OK
AP 16.10.2024 | https://m.edsoo.ru/00add9d4

15 O06o001meHre B CHCTEMAaTH3alKs 3HAHUH 110 bubmuorexa [JOK
Teme: "BelliecTBa U XUMHYECKHE peakuu" 23.10.2024 | https://m.edsoo.ru/00addd12

16 Pemrenne sxcrnepuMeHTAILHBIX 3a1a4 bubnmorexa [TOK

P A 23.10.2024 | https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 mo teme
17 «DIEKTPOIIUTHYECKAS JUCCOIIHAIIHS bubnmorexa [IOK
P A HHAIL 06.11.2024 | https://m.edsoo.ru/00addecO
XHWMHYECKHE PEAKIIUU B PACTBOPAX»

18 OO1as XxapakTepucTUKa raJloreHoB. bubnunoreka [JOK
XHUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa 06.11.2024 | https://m.edsoo.ru/00addfe2
XnopoBogopoa. CosHas KUCIIOTA,

19 XI/IMIlz‘{eCIf[I/I: cioﬁCTBa MOJIyYeHHUE bubmiorexa LIOK

’ i ’ 13.11.2024 | https://m.edsoo.ru/00ade104
MIPUMEHEHHE

20 [Ipaktuyeckas padora Ne 2 o teme bubnuorexa [IOK

«[lony4yeHne coJIIHON KUCIIOThI, U3y4EHUE 13.11.2024 | https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

bubmuoreka [JOK

21 DCATTLIH, CCIIH O 13 pEarciiion Aat B 20.11.2024 | https://m.edsoo.ru/00ade488
M30BITKE
29 OO0mas xapakrepucTuka aneMeHToB VIA- bubnuorexa [JOK
TPYIIIBI 20.11.2024 | https://m.edsoo.ru/00ade64a
ANnOTpONHBIE MOAU(PUKALIUNA CEPBHI.
23 Haxomr;eHHe cepE.JI1 I/Iq)eé C:GJII/IHGII)-II/Iﬁ B bubnmorera [TOK
’ 27.11.2024 | https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKUE CBOMCTBA CePhI
24 CepoBonopo, cTpoeHue, pu3nyeckue u bubnuorexa [JOK
XMUMHYECKUE CBOMCTBA 27.11.2024 | https://m.edsoo.ru/00ade802
Oxcunasl cepel. CepHast KHCIIOTA,
25 q)nznilleCKHE " XI/II\]/;I)I/I'—ICCKI/Ie CBONCTBa bubnmorexa [JOK
’ 04.12.2024 | https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKHE peaKlnu, JIeXkKaIIle B OCHOBE
26 MPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs bubnuoreka [IOK
CEPHOM KUCIOTHI. XUMUYECKOE 3arpsI3HCHNE 04.12.2024 | https://m.edsoo.ru/00adec8a
OKpY’Karolllel Cpeibl COeAUHEHUSIMHU CEPhI
97 Brruncinenne MaccoBo 101 BBIXO/1a bubnmuoreka [JOK
MPOAYKTA PEAKIIUH 11.12.2024 | https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 3J1eMeHToB VA-
08 rpynnsl. A30T, paclipOCTpaHEHUE B bubnunoreka [JOK
npupoe, GU3nuecKrue U XMuMUYECKUe 11.12.2024 | https://m.edsoo.ru/00adeea6
CBOMCTBa
29 AMMHMaK, ero pu3ndecKkue 1 XUMUICCKUE bubnunoreka [JOK
CBOJMCTBA, MTOJIyYEHUE U IPUMEHEHUE 18.12.2024 | https://m.edsoo.ru/00adf004
[Ipaktuueckas paborta Ne 3 mo Teme
30 «l?lonyquHe al\fMI/IaKa U3Yy4EHUE €T0 Bubmmorexa LIOK
. ’ 18.12.2024 | https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3zoTHas kucnora, e€ pusnueckue u bu6nmoreka [JOK
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XHMHYECKHE CBOMCTBA 25.12.2024 | https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB U COJICH
32 aMMOHHUS B KQU€CTBE MUHEPAIBbHBIX bubnmoreka [JOK
ynoOpeHuii. XuMU4eCKoe 3arps3HeHHE 25.12.2024 | https://m.edsoo.ru/00adf518
OKpYXKaIOIEH Cpeibl COEAMHEHUSIMHU a30Ta
dochop. Okcun dpocdopa (V) u pochopuas
33 KHCIIOTA, ((PU3MYECKHE U XUMHUECKUE brbamorexa [OK
L 15.01.2025 | https://m.edsoo.ru/00adf68a
CBOCTBa, MMOJTydeHUE
Hcnonb3oBanue pocdaTtoB B KauecTBe
34 MUHEpaJIbHBIX y100peHuil. 3arps3HeHne brbmmorexa [OK
N y ) 15.01.2025 | https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJE, bubmuorexa [JOK
¢bu3nvecKkrne 1 XUMHYECKHE CBOCTBA 22.01.2025 | https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeposaa, ux Gusndeckue u
36 XHMHUYECKHE CBOMCTBA. DKOJIOTHUYCCKHUE bubmuorexa [JOK
po0JIeMbl, CBSI3aHHBIE C OKCHJIOM YTJiepoJa 22.01.2025 | https://m.edsoo.ru/00adfebe
(V)
37 VYroJibHAs KUCIOTA U €€ CONn bubmorexa OK
29.01.2025 | https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "[TomyueHue yriekucioro raza bubmorexa HOK
I s ) 29.01.2025 | https://m.edsoo.ru/00ae027e
KauectBenHnas peakius Ha kapOoHAT-HOH"
[lepBoHauanbHbIE TOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmmorexa [IOK
P B 05.02.2025 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiiepoa
40 KpemHuuii u ero coennHeHus Bu6mmorexa LIOK
P A 05.02.2025 | https://m.edsoo.ru/00ae080a
Pemenne skcriepuMeHTANBHBIX 337124 O
41 Teme «BakHeinme HeMeTaibl U uX bubmorexa HOK
12.02.2025 | https://m.edsoo.ru/00ae0bf2

COCAUHCHU A
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KonTtponesHas padota Ne3 mo teme

42 «Baxueiime HeMeTauIbl U UX Bubmorexa IOK
12.02.2025 | https://m.edsoo.ru/00ae0el8
COEIMHEHU S
OO0mas XxapakTepUCTUKA XUMUYICCKIX
43 2JIEMEHTOB — MeETauIoB. MeTramumueckas bubnuorexa [JOK
CBSI3b U METAJUIMUECKasi KPUCTAINYECKAs 19.02.2025 | https://m.edsoo.ru/00ael03e
peméTka. @u3nuecKre CBOMCTBA METAIIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.
44 DIIEKTPOXUMHUYCCKHUIN P HATIPSHKESHHI bubmorexa HOK
P A P 19.02.2025 | https://m.edsoo.ru/00ae1156
METaJIJIOB
45 OO6mwme cnocoObI MOTYICHHS METAJIOB. bubmuorexa [JOK
CruiaBsbl. 26.02.2025 | https://m.edsoo.ru/00ael156
46 IToHATHE O KOPPO3UK METAIIOB bubmorexa LOK
pp 26.02.2025 | https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
47 [lenourpie MeTan bl 05.03.2025 | https://m.edsoo.ru/00ael4b?2
48 OKCHUIbl M THAPOKCUIBI HATPHS U KAJTHS bubmorera [IOK
g P a p 05.03.2025 | https://m.edsoo.ru/00ael14b?2
49 Illenoyno3eMeNnbHbIC METAIIbI — KAJIBIHUN 1 bubnmuoreka [JOK
MarHuu 12.03.2025 | https://m.edsoo.ru/00ae15e8
50 Baxuelmue coeTMHECHNS KaJIbIIHs bubmmorera [JOK
A i 12.03.2025 | https://m.edsoo.ru/00ael5e8
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX
51 7
peaKIyii, €ClIM OJIMH U3 PEarcHTOB 10.03.2025
COJICPXKUT IPUMECH
52 JKécTkocTh BOIBI M CHOCOOLI €€ yCTpaHEHUS bubmnorexa [IOK
g yerp 19.03.2025 | https://m.edsoo.ru/00ae1886
ITpaktuueckas padora Ne 6 o Teme
53 ")IIZéCTKOCTb BOpr 1 METOJBI €€ bubmiorexa LIOK
g g 02.04.2025 | https://m.edsoo.ru/00aelae8

ycTpaHeHUs"
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bubmuoreka [JOK

>4 AdtiomiHil 02.04.2025 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIE CBOHCTBA OKCHIA U bubmuoreka [IOK
THJIPOKCUA 09.04.2025 | https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
% AKeneso 09.04.2025 https://m.edsocIJ_.[ru/OanldSG
57 Oxcunpl, Tuapokcu bl u cosn xkemnesa (1) u bubnuorexa [JOK
xenesa (I11) 16.04.2025 | https://m.edsoo.ru/00ae35e6
[IpaxTueckas padota Ne 7. Pemenue
58 HKCTIEPUMEHTABHBIX 33/1a4 110 TeMe brbmmorexa [OK
BaKHCHIINE METAMIB H HX COCTHHCHNSY 16.04.2025 | https://m.edsoo.ru/00ae3de8
BerarcieHus o ypaBHEHUSM XHMHYECKHAX
59 CaKIUH, €CITH OJTMH M3 PEarcHTOB JaH B
513613:1"1(6’1/1.]11/1 co;IepmHTI;pHMecn ’ 23.04.2025
60 Beruncnenus maccoBoii 101 BBIXO/1a bubmuorexa [JOK
MPOIYKTA PEAKIINH 23.04.2025 | https://m.eds0o.ru/00ae1750
O06001IeHne U cucTeMaTU3alMs 3HAHNUI 110
61 TeMe "Ba)KHSfIIHHG MeTaJUTbl U UX 30.04.2025
COeIMHEHUS
62 KontponbHas padota Ne4 o teme
«Baxuennne MeTaUIbl 1 UX COSIUHEHUS 30.04.2025
63 BemiecTBa u maTepualnbl B IOBCEAHEBHOM bu6mmoreka [JOK
YKU3HU YeJIOBEKa 07.05.2025 | https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE OKPYXKarolen bubnunoreka [JOK
cpebl 07.05.2025 | https://m.edso0.ru/00ae4270
65 Ponp XuMuM B peIIeHNH SKOJIOTHUECKUX bubnuoreka [IOK
npobaem 14.05.2025 | https://m.edsoo.ru/00ae4270
O06o006meHne u cucTeMaTu3alus 3HaHu| 1o
66 teme "PazHooOpa3ue HeOPraHUn4eCKux Bubmmorexa LIOK
14.05.2025 | https://m.edsoo.ru/00ae0d0Oa

BerecTs"
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67 O06o01IeHne U cucTeMaTu3alus 3HaHu| TI0 1 bubnmoreka [JOK
teme "XuMuueckue peakuun" 28.05.2025 | https://m.edsoo.ru/00ad9cb2
68 3KOHOFHHG€KHC pOoOJIEMBI CBSI3aHHBIC C 1 98.05.2025 bubnuorexa [JOK
XUMHUYECKOHN ITPOMBIIIIIEHHOCTHIO https://m.edsoo.ru/00adh33c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus: 8- ki1acc: 6a30BbIN ypOBEHB: YUCOHUK; 5-€¢ U3ganue, nepepadoTaHHoe,
8 kiacc/ I'abpuensia O.C., OctpoymoB WN.T"., Cnagkos C.A. AKITMOHEPHOE

obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET
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