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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XWMHUHM Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUsSI COCTaBlieHA Ha
OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHS OCHOBHOW OOpa30BaTEILHOW MPOTPaMMBI
OCHOBHOTO 0o0miero odpasopanus, npeactaBieHHbIXx B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanibHOM paboyeil mporpaMmbl BOCIUTAHUA U C YYETOM KOHIICIIMM MPEToJaBaHUs
y4eOHOro npeaMeTa « XuMus» B 00pa3oBaTelibHbIX opranu3anusx Poccuiickoit denepanumu.

[Iporpamma mo xuMuu Aa€T MPEJCTaBICHUE O IENSIX, OOIIeH CTpaTreruu OO0y4YeHUs,
BOCIIUTAHUSI U PA3BUTUS OOYYAIOMIMXCS CPEICTBAMH y4eOHOTO MpeaMeTa, YCTAHABIMBAECT
00s13aTeIbHOE MIPEAMETHOE COJIepKaHUE, TPEAYCMATPUBAET paclpe/ieieHHe ero Mo Kiaccam
U CTPYKTypUpPOBaHWE II0 pazaeiiaM W TeMaM MpOrpaMMbl TIO0 XHUMHH, OIPEIACSIeT
KOJMYECTBEHHBIE W KAaYeCTBCHHBIE XapPAKTEPUCTUKH COACPKAHUSA, PEKOMEHIYEMYIO
MOCJICIOBATEIPHOCTh M3YyUYCHUSI XUMHUH C YIETOM MEXKIPEAMETHBIX W BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTUKH Y9€OHOTO MPOoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00YUYaIOIUXCsl, OPEesIeT
BO3MOYKHOCTH TIPEIMETA IS peaau3alud TPeOOBAaHUN K PEe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHONM MPOTPaMMbl HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, a TaKkKe
TpeOOBaHUN K pe3yJibTarTaM OOY4YeHHs] XMMUW HAa YpPOBHE IleJiell W3yudeHHs TpeaMera U
OCHOBHBIX BHUJIOB Y4YEOHO-IIO3HABATEIILHON JACSATEIBHOCTH OOYyYaromerocs Mo OCBOEHHUIO
y4eOHOTO COJIepKaHUsI.

3HaHWEe XUMUU CITY>KUT OCHOBOM 11 (POPMUPOBAHUSI MUPOBO33PEHHUS 00YyUaIOIEerocs,
€ro MpejCTaBICHU 0 MaTepUATIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMUPYEMbIC
XUMHUEN TMpeJCTaBICHUSI O B3aUMOIPEBPAIICHUSX SHEPTUM U OO0 DBOJIIOIMH BEIIECTB B
IpUPOE, O MyTSAX PEUICHUs MIOO0ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTUS YEJIOBEYECTBA —
CBIPbEBOM, DHEPreTUYECKON, NHUIIEBOM W HKOJOTMYECKON O€30MmacHOCTH, MpodiIemM
3/IpaBOOXPAHEHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET peaiu3allii BO3MOXHOCTEH JUIsi caMopa3BUTUs U (PopMHUpOBaHUS
KyJIbTYPBI TUIHOCTH, €€ 001el U QyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCHUT BKJaaA B (OPMHUPOBAHHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
00yyarommxcs, HaBBIKOB ux CaMOCTOSITeNIbHOM y4eOHOM NeSATEeIbHOCTH,
AKCIIEPUMEHTAIbHBIX U HCCIIEIOBATEIBCKAX YMEHUHN, HEOOXOAMMBIX KaK B TOBCEIHEBHOU
YKU3HH, TaK U B MPO(HeCCUOHATHHOU JIeATeIbHOCTH;

3HAKOMHUT CO CHENU(HUKON HAy4YHOTO MBIIUICHUS, 3aKJIa/JbIBA€T OCHOBBI IIEIOCTHOTO
B3TJISiJa HAa €AWHCTBO TIPHUPOABI M HYEIOBEKA, SIBISAETCS OTBETCTBEHHBIM JTalloM B
(GbOopMHPOBAHUU €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YYarONTUXCs;

CrIocoOCTBYEeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTEeCTBEHHO--HAyYHBIM
3HaHUSAM, K TPUPOJIC, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B JKOJOTHUYECKOE OOpa3oBaHUE
00yUarommMxcs.

JlaHHbIC HAINpaBJICHUS B 00YYEHUH XUMHUH 00ECIICUNBAIOTCS CIICIM(PUKON COIEPIKaHUS
y4eOHOTO TIpeIMeTa, KOTOPBIM SBISICTCS IEJarorHYecKd aJalTHPOBAHHBIM OTpPaXCHUEM
0a30BOM HayKH XUMHUHU Ha ONIPEACIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIIET0 00pa30BaHUsl OPUCHTUPOBAH HA OCBOCHUE
00yJaronMMuUCs CHCTEMbl TIEPBOHAYAIBHBIX TMOHATAA XWMHUHM, OCHOB HEOPTaHHUYECKOU
XUMUHU U HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TTOHSITHH OPTraHUYECKON XUMUMU.

CtpykTypa cofepskaHus IpOrpaMMbl 10 XUMUHU chopMUpoBaHa HA OCHOBE CUCTEMHOTO
noaxona kK e€ m3ydenuto. Cozepikanne CKIIAIbIBAETCS U3 CUCTEMBI TIOHSITHH O XUMHYECKOM
DJIEMEHTE W BEHIECTBE M CHUCTEMBI MOHATUM O XUMHUYECKON peakmuu. O0e 3TU CUCTEMBI



CTPYKTYPHO OPraHHU30BAHBI MO MPUHLHUIMY MOCJIENOBATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— IpeJICTaBIICHUN 00 3JIEKTPOJIUTUYECKOMN AUCCOLUALIUU BEIIECTB B pacTBOpaXx.

Teopernueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKU MOJYYCHHBIX H
OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCSA TOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYTrOMY,
BBITIOJIHASL PYHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUSI U BO3MOKHOCTEN
MPAKTUYECKOTO MPUMEHEHUS U MMOJTYUYECHUS N3YyYaEMbIX BEILIECTB.

OcBoeHue mporpamMmbl MO XUMHH CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XMMHUYECKOW COCTAaBIISIFOIIECH HAYYHOM KApTHUHBI MHUpPA B JIOTUKE €€ CHUCTEMHOW ITPUPOJIBI,
LEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAaHHIO U METOJaM IO3HaHus B Hayke. M3yueHue
XUMHUHU TPOUCXOJUT C MPUBJICUCHUEM 3HAHUN U3 paHee M3YYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» 1 «du3uka. 7 Kiace».

[Ipy u3ydyeHUH XUMHUHU MPOUCXOAUT POPMUPOBAHUE 3HAHUN OCHOB XMMHYECKON HayKU
KaK 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKON NEeATEILHOCTH YEJIOBEKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOUM KYJIbTYpbl. 3ajada ydyeOHOro MpeaMeTa COCTOUT B
GbopMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — BOXKHEUIIMX (HaKTOB, MOHATHI, 3aKOHOB U
TEOPETUUYECKUX TIOJIOKEHUM, JOCTYIMHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOIO XapakTepa,
A3bIKa HAyKH, B MPHUOOIIEHUM K HAyYHBIM METOJaM IO3HAHUS MPU U3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B (OpPMHUPOBAHWM M PA3BUTUU IMO3HABATEIBHBIX YMEHHM U HUX
NPUMEHEHUU B Y4YEOHO-IIO3HABATEIILHOW M Yy4eOHO-UCCIIENOBATEIbCKON JICSITEIIbHOCTH,
OCBOCHHH MPaBUII OE€30IIaCHOTO OOpAIlIeHHsI C BEIIECTBAMHU B TOBCEAHEBHOM KU3HHU.

[Ipu M3ydyeHnn XUMHUHM Ha YPOBHE OCHOBHOI'O 00IIET0 00pa3oBaHUsl BaXKHOE 3HAUCHUE
npuoOpes Takue 1eld, Kak:

—  (dopMupoBaHME  MHTE/UICKTyaJdbHO  Pa3BUTOM  JIMUHOCTH, TOTOBOM K
caM0o00pa30BaHNIO, COTPYAHUYECTBY, CAMOCTOSITEIILHOMY MPUHATHUIO PEIICHUM, CIIOCOOHOM
a7anTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIIOBUSIM KU3HU;

— HanpaBJICHHOCTh OOYYEHHS Ha CHCTEMAaTHYeCKOe MPHOOIIEHHE OOyJarouuxcs K
CaMOCTOSITEJIBHOM  MO3HABATEJIILHOM  JAESATEIbHOCTH, HAyYHbIM METOJAAaM ITO3HAHWS,
(GhOpPMUPYIOITUM MOTHUBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

— obecrieyeHue YCIJIOBHM, CMOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAOUIUMHUCS OIbITa
Pa3HOOOpa3HOM IeATeTbHOCTH, TO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMIETEHIIN ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE JIJI PA3JIMYHbIX BUJIOB JEATEIIHOCTH;

— (dopmupoBaHue 00IIeH (HYHKIIMOHATBLHON M €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH, B
TOM YHCJIE YMEHUW OOBSACHATH W OIICHUBATH SBJICHUS OKPYXKAIOIIETO MHUpPA, HCIOJIL3YS
3HAHUS U OIBIT, MOJYYEHHBIE NMPU U3YYEHUU XUMUHU, TPUMEHATh UX MPU PEIICHUU TTPoOIeM
B [IOBCEHEBHOM KU3HU U TPYAOBOU AEATEIBHOCTH,

— (QopMupoBaHue y O0Oy4YaIOMUXCAd TYMAHUCTUYECKUX OTHOIICHWM, TOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU JIJI1 BRIPAOOTKHU IKOJOTHYECKHU IIeJIECO00PA3HOTO TTOBEACHUS
B OBITY M TPYJOBOM JESITEIBHOCTH B IESIX COXPAHEHHS CBOETO 370POBbS M OKPY’KAIOIIEH
MIPUPOJHOM CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJII U
CaMOBOCIMTAaHUIO HAa OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJILHEHIIIEro 00yUeHHUS.



OO6miee yncIo 4acoB, OTBEASHHBIX ISl M3YYCHHSI XUMHUH Ha YPOBHE OCHOBHOTO OOIIETO
obpasoBanusi, coctapisieT 136 gacos: B 8 kinacce — 68 wacoB (2 gaca B Hezento), B 9 kiacce —
68 yacoB (2 Jaca B HEJIEINIO).



COAEPKAHUE OBYUYEHUSA
8 KUIACC

IlepBoHayaibHbIe XUMHUYECKHUE TOHATHS

IIpenmer xumun. Ponp XUMUM B KU3HU 4yeloBeKa. XMMHS B CUCTEME HayK. Tena u
BenlecTBa. DU3NYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSIHHE BellecTB. [loHsATHE O
METO/IaxX MO3HaHUs B XUMHUU. YucThle BenecTBa U cMecu. CriocoObl pa3ieNieHus: CMeceu.

ATOMBI M MOJIEKYJIbI. XUMUYECKUE 3JeMEHTbl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U CIIOKHBIE BeleCTBAa. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumuueckass Qopmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aroMHas Macca. (OTHOcCUTENbHas
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHNH.

KommuecTBo BemectBa. Monbs. MonsipHas macca. B3auMoCBsI3p KOIMYECTBA, MAaCChl U
YHUClIa CTPYKTYPHBIX €IMHUIL BemecTBa. Pacu€Tel Mo hopMynaM XUMUYIECKUX COSTUHEHUHN.

Du3nuecKue U XMMHYECKUE SIBIICHHS. XUMHUYECKAs peakius U e€ NMPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEMIECTB. XHUMHUYECKHE ypaBHeHUs. Kiaccumpukamms XUMHUIECKUX
peakiuii (CoeIMHEHMS, pa3JIOKEeHUs, 3aMeleHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOU MOCY/I0M, TpaBuiIaMu padoThl B JabopaTopuu U MpuéMaMu
oOparieHus: ¢ 1ab0opaTOpHBIM 000pYIOBAHUEM, U3YUEHUE U ONUcaHne (GU3UUYECKUX CBOWCTB
00pa3iioB HEOPraHMYECKUX BELIECTB, HaOmoAeHNe (pusndyeckux (TUIaBICHHE BOCKA, TasHHE
JbJa, pacTUpaHUe caxapa B CTyNKe, KUIIEHHE W KOHJICHCAIIHsI BOJIbI) U XUMUYECKUX (TOpeHHE
CBEUM, MPOKAJIMBAHHE MEIHOW MPOBOJOKU, B3aMMOJCHCTBHE MeJa C KUCIOTOI) SIBICHUM,
HAOJIIOZICHUE W OINMCAaHUE IPU3HAKOB MPOTEKAHUS XHMHUYECKUX pPEaKUui (pa3ioKeHHe
caxapa, B3aMMOJEHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pa3ioKE€HUE TUIPOKCUAA
menu (l1) mpu HarpeBaHuu, B3auMOICUCTBUE Kele3a ¢ pacTBopoM cosir Meau (1), uzyuenne
CroCcOOOB pa3/ieNieHus] CMEceil: ¢ TMOMOUIIbI0 MAarHuTa, (UIbTPOBAHHUE, BBIMAPUBAHUE,
JUCTUIUIALMS, XpoMatorpadus, NpoOBEJECHUE OYMCTKH MOBAPEHHOM COJM, HAOIIOJEHUE U
ONMCAHHE PE3YyJIbTATOB NMPOBEAECHUS OIBITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MaccChl,
CO3/1aHHE MOJIeJIe MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeELIECTB

Bo3nyx — cmeck razos. CocraB Bo3nyxa. Kucinopon — 3j1eMEHT M IPOCTOE BELIECTBO.
Haxoxxnenue xucnmopoga B mpupoje, (pusmdeckue M XUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunsl. [lpumenenue xucinopoma. CrnocoObl TOJYYEHHS KHUCIOpOAa B
nabopaTopud W TPOMBINUIEHHOCTH. KpyroBopoT kucinopoga B mnpupomge. O30H —
AITOTPONHAS MOAU(PUKALIMS KUCIOPOIA.

TennoBolr (QPeKT XUMUYECKON peaKUuu, TEPMOXMMUYECKHE YPaBHEHHUS, 3K30- U
SHIOTEPMUYECKUE pEAKUMH. TOIUIMBO: yrojb M MeETaH. 3arps3HEHUE BO3.yXa, YCHUIICHHE
NapHUKOBOTO 3 (DeKTa, pa3pylIeHHEe 030HOBOTO CIIOA.

Bomopon — »simeMeHT M mpocToe BemecTBo. HaxoxkneHue Boaopoaa B IPUPOJE,
(bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI nofyueHus. Kucnorel u conu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoMcTBa BOAbl. Boma kak pactBoputenb. PactBopsl. HacelieHHble u
HEHACBIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BelIECTB B BOAE. MaccoBasi J0Jis BEIIECTBA B
pacTBope. XUMUYECKHE CBOKMCTBA BOJIbl. OCHOBaHUA. Posib pacCTBOPOB B MPUPO/JIE U B )KU3HU
yenoBeka. KpyroBopot BoJibl B Ipupo/ie. 3arpsa3HeHne NpupoAHbiX BoA. OXpaHa U OYUCTKA
IIPUPOIHBIX BO.



Knaccudukanus Heoprannyeckux coenuHeHuid. Oxcuapl. Knaccudukanus OKCHAOB:
coneoOpa3zymomue (OCHOBHBIE, KHUCIOTHBbIe, am(oTepHbIE) U  HecoJeoOpa3yrollue.
Homenknatypa okcuaoB. Duznueckue M XUMUYECKHE CBOMCTBA OKCUAOB. llomydyenue
OKCH/JIOB.

OcHoBanus. Knaccudukanuss ocHOBaHUM: IIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. @U3MUECKUE U XUMUUYECKHUE CBOMCTBA OCHOBaHUU. [lomydeHue
OCHOBaHUHU.

Kucnotel. Knaccudpukammss kucinor. Homenknatypa kucior. Pusudeckue u
XUMHYECKHE CBOWCTBA KUCIOT. Psap aktuBHoctn MeraiuioB H. H. bekerosa. IlomyueHue
KHUCJIOT.

Conu. Homenknatypa coseil. @uznueckue U XuMuueckue cpoiictBa comneit. [lomydyenue
coJei.

['eneTnyeckas CBsI3b MEXIY KJIacCaMU HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KAQYECTBEHHOE ONPENCICHUE COJEPKAHUSA KHUCIOPOJAa B BO3IyXE, MOJYYCHHE,
coOupaHue, pacrio3HaBaHUe U U3yUYCHHE CBOMCTB KUCIOpOa, HAOIOICHHE B3aUMOICHCTBUS
BEIIIECTB C KHUCJIOPOJOM M YCJIOBHS BO3HUKHOBEHMSI U TPEKpalleHus] ropeHus (Tosxkapa),
O3HAaKOMJIEHHE C OoOpas3llaMh OKCHUJIOB M OIKMCAaHUE WX CBOMCTB, IMOJYy4YEHUE, COOMpaHHE,
pacro3HaBaHHe U W3Y4YEHUE CBOMCTB BOAOpoja (TOpeHHE), B3aUMOJEHCTBHUE BOJOpOJAA C
okcugoMm meau (11) (Bo3MOKHO HMCTOIB30BaHKUE BUACOMATEPUATIOB), HaOIIOJeHUE 00pa3IioB
BEIIIECTB KOJUYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MACCOBOM JIOJIEH
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJICHCTBUE BOJbI C MeTaUlaMH (HATPUEM U KaJbLIKEM)
(BO3MOXXHO HCITOJIb30BAaHUE BUJIEOMATEPUATIOB), HCCIIEJOBaHUE 00pa3llOB HEOPraHUYECKHUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOIO/ICHHE U3MEHEHUSI OKPACKU MHIMKATOPOB B pacTBOpPax
KUCJIOT U IIeJoudei, uzydeHue B3aumojerictBusi okcuaa meau (llI) ¢ pactBopom cepHoit
KHUCJIOTBI, KHUCJIOT C METAJJIaMH, pPEaKIuid HEeUTpaau3aluu, IMOJIyYeHHE HEPacTBOPUMBIX
OCHOBAaHWM, BBITECHEHHWE OJHOTO METaajga JpPyruM M3 pacTBOpa COJIM, PEHICHUE
DKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe « BaKHENIIne KIIacChl HEOPTAHUYECKUX COCIUHEHUI.

IHepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumMuyeckux iementos /1. U.
Menpgeneena. Crtpoenue aTOMOB. Xumuueckas CBA3b. Oxuc/iaIuTeIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKINH

[lepBble TOMBITKM KIAaCCU(DUKAIIMKM XUMUYECKUX djemMeHToB. [loHsTHe O Tpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBbIE M WIEJIOYHO3EMEIbHBIE METAJJIbI, TAJIOT€HbI, UHEPTHBIC
rasbl). DJIIEMEHTbI, KOTOpbIE 00pa3yroT aM(OTEPHBIE OKCUIBI U TUAPOKCUIBI.

[Tepuonnueckuii 3akoH. I[lepuoamyeckas cucrtema Xumuyeckux snemeHTtoB [l H.
MenpneneeBa. Kopotkonepuonnas u aiMHHONEpHoHas (GopMbl [leprnonnyeckoil cucteMbl
xumudeckux snemeHToB . WM. Menpeneesa. Ilepuonsl m rpynmbel. OU3NYECKUN CMBICT
MOPSAKOBOIO HOMEPA, HOMEPOB TMEePHOa U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB atomHbIX sAzaep. W3otomsl. OnekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000JI0YEK aTOMOB IMepBbIX 20 XuMHUYecKuX 3jeMeHToB [lepuoanueckoit
cuctemsl J[. 1. MenaeneeBa. XapakTepuCTHKA XUMUYECKOTO 3JIEMEHTA 10 €T0 MOJOKEHUIO B
[Tepunonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH  M3MEHEHHUsI  paguyca  aTOMOB  XHUMHYECKHX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO rpynaM U Mepuoaam.

3nauenue Ilepuogmueckoro 3akoHa u Ileproguyeckol CHCTEMBI XHUMHYECKUX
AJIEMEHTOB ISl pa3BUTHUS HAyKU U npakTuku. [[. 1. MenneneeB — yu€HbIN U rpaKJaHNH.



Xumuueckass  cBia3b.  KoBasieHTHass ~ (mojsipHass W HENOJSPHAs)  CBSA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSA3b.

Crenenp oxucieHus. OKHCIUTEIBHO--BOCCTAHOBUTENbHbBIE peakuuu. [Iponecchbl
OKHCJICHHS] U BOCCTAHOBJICHHS. OKHCIIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHue 0Opa3lOB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aUMOJCHCTBUE THIPOKCUAA
LMHKA C PaCTBOPaMHU KHUCJIOT U IIEJIOYEH, TPOBEAEHUE ONBITOB, WILTFOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (FOpeHue,  peaklud  PassIoKEeHHs,
COCIUHEHUS ).

Mestcnpeomemmnuie ceasu

Peanmnszanuss MeEXNpeIMETHBIX CBA3CHM NpPU H3YYEHUMM XUMHM B 8§ Kiacce
OCYLIECTBIISIETCS YEPE3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATUH, TaK U
NOHATUH, SBIAIOMIMXCA CUCTEMHBIMH I OTIAEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OO1ue ecTecTBEHHO--HAyYHbIE TMOHATHSA: HAy4YHBIA (akT, TUIOTE3a, TEOPHsl, 3aKOH,
aHallu3, CHUHTE3, KIacCUpuKauus, MNEPUOAUYHOCTb, HAONIOJEHUE, HKCIEPHUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHE.

®duznka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWTPOH, HMOH, HYKIHJI, H30TOIBI,
PaZMOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKHUI 3apsl, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, I'a3, (PU3MUECKUE BEIUUUHBI, €IUHULBI U3MEPEHMSI, KOCMOC, IJIAaHETHI,
3BE3161, CoJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocepa, rugpocdepa, MHHEpandbl, TOPHbIE MOPOIBI, IOJIE3HbIE
MCKOIIa€MbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KNIACC

BemecTBo M XUMHYeECKasi peaKIHsA

[lepnognueckuit 3akoH. Ilepmommyeckas cucremMa XuMH4YecKux dieMeHTtoB [[. .
MenpaeneeBa. CtpoeHue atomMoB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB XUMHYECKHX
AJIIEMEHTOB IEPBBIX TPEX NMEPHOJOB, Kajlus, KaJdbLUUs U MX COCIWHEHHHA B COOTBETCTBUU C
NIOJIOXKEHUEM 3JIEMEHTOB B [leproanueckoil cucTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BeniecTBa: BHJbI XMMHUYECKOW CBSI3U. THIIBI KPUCTANIMYECKHUX DPELIETOK,
3aBHCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOM PELIETKH U BUAA XUMUUYECKOU
CBA3U.

Knaccudukaiysa nu HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XMMUYECKHUE CBOWCTBA
BEILECTB, OTHOCSIIUXCS K PA3IMYHBIM KJIACCAM HEOPraHUYECKUX COCAMHEHUI, FTeHeTUYeCcKast
CBS3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanmsa XUMHUYECKUMX pEakUMid MO pa3MyHbIM Mpu3HaKaM (M0 YHUCIy H
COCTaBy Y4YAaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(PQEKTy, MO0 H3MEHEHUIO
CTENEHEH OKHUCIEHUS XUMHYECKHMX DJIEMEHTOB, MO O0paTUMOCTH, IO YYacTHUIO
KaTanu3aTtopa). JK30- U SJHIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKHE YPAaBHEHUSI.

[TonsiTue o ckopoctu xumMudeckoi peakuuu. [TonsiTue 06 0OpaTUMbIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [[oHATHE O TOMOTE€HHBIX M TeTEepOreHHbIX peakuusx. [loHarue o
karanuse. lloHsatne o xuMuyeckoM paBHOBecHH. DaKTOphI, BIMSIOIIME HA CKOPOCTb
XUMHUYECKON pEaKIUU U MOJ0KEHHE XUMUYECKOTO PAaBHOBECHS.

OKUCANTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU, 3JIEKTPOHHBIN OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHON pEeaKkLyuH. CocraBnenue YpaBHEHUI OKHUCJIMTEJIbHO- -
BOCCTAaHOBUTEJIbHBIX PEAKIUi C UCIIOJIb30BAHUEM METO/1a JJIEKTPOHHOTO OajaHca.



Teopust AAEKTPOIUTUYECKOW AUCCOIMALMU. ODIEKTPOJIUTHI U  HEIIEKTPOJHTHI.
KaTtnonsl, aHnoHbl. MexaHu3M JHUCCOLMAIMU BEIIECTB C PA3IMUYHBIMU BUAAMU XUMUYECKOU
cBs3u. Crenenpb qucconuan. CuiabHbIE U c1a0ble AIEKTPOIUTHI.

Peakiiuu nonHoro ooOMeHa. Y cia0BHUs TPOTEKaHUS Peakuii HOHHOTO 0OMEHa, MOJIHbIE U
COKpAaIllEHHbIC NOHHBIE YpaBHEHUS peakuuid. CBOMCTBA KHUCIOT, OCHOBAHHI U COJIEW B CBETE
MPEACTaBICHUM 00 AJIEKTPOIUTHUECKOW nucconuanuu. KauecTBeHHbIE peaklud Ha HOHBI.
[ToHsITHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BEIIECTB —
METAJJIOB U HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJOpUIa HATpHs),
UCCJIEIOBAHUE 3aBHUCHUMOCTU CKOPOCTH XMMHMUYECKOW PEAaKLHMH OT BO3JECUCTBUS Pa3IMYHBIX
¢dakTOpoB, UCCIEIOBaHHE  DJIEKTPOIPOBOAHOCTH  PACTBOPOB  BEIIECTB, Mpolecca
JUCCOLIMAIIMN KUCJOT, IIEJ0Yeld U cojiel (BO3MOXKHO MCIOJIb30BAaHUE BUIEO MAaTE€pHANIOB),
IIPOBEJICHHUE OIBITOB, WILTIOCTPUPYIOIINUX MPU3HAKK NMPOTEKaHUSl PeakUnid HOHHOTO OOMeHa
(oOpa3oBaHue Oca/ka, BBIICICHHUE ra3a, 00pa3oBaHUE BOAbBI), ONBITOB, WILTIOCTPUPYIOIIMX
IPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (FOpeHre, peakIuu pas3lIoKeHUs,
COCIMHEHMsI), PpACIlO3HABAaHUE HEOPTaHWYECKUX BEIIECTB C IOMOIIBIO KauyeCTBEHHBIX
peaKuuii Ha HOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3aa4.

HemeTauibl 1 X COeIMHEHU S

OO6mast xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIC
cTeneHu okucieHus. CTpoeHue U (PU3NUYECKHEe CBOWCTBA MPOCTHIX BELIECTB — rajOr€HOB.
XHWMHUYECKHE CBOWCTBA Ha MpHUMeEpEe XJIopa (B3aMMOJEHCTBHE C METAJJIaMH, HEMETAJIJIaMH,
niesnioyamu). XjopoBoaopod. CoiisiHass KHUCIOTa, XMMHYECKHE CBOWCTBA, IOJIyYECHHE,
IIpUMEHEHHUE. [lelicTBME XJIOpa M XJOPOBOJAOPOJAa HA OpraHM3M 4YeNOBEeKa. BakHeimme
XJIOPUJIBI M X HAXOXKEHUE B PUPOJIE.

OO6mas xapakrepuctuka 31aeMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHre u PU3nYecKne CBOKWCTBA MPOCTHIX BELIECTB —
KHCIIOpOJa U cepbl. AJUIOTPONHbIE MOAU(UKAIMU KHUCIOPOJa U Cepbl. XHUMHUYECKHUE
cBoiictBa ceprl. CepoBOJOpO, CTpOeHHE, (PU3MUECKHEe U XUMHUYECKHe CBOMCTBA. OKCHAbBI
ceppl Kak TIPEICTaBUTENM KHUCIOTHBIX oOkcuaoB. CepHas Kkuciora, Qusnyeckue W
XUMUYECKHE CBOMCTBa (OOIIME Kak MPEJCTABUTENs KJacca KHUCIOT U CHelupUuYecKue).
XUMHUYECKHE PEeaKInH, JIeXkKAIIHe B OCHOBE MPOMBIIINICHHOTO CIOCO0a MOJIYYeHHS] CEpHOMN
KUCIOTHI. [IpuMenenue cepHoit KucaoTsl. CoM CEPHOM KUCIIOThI, KAUECTBEHHAs] PEaKIUs Ha
cynbdar-uon. Haxoxxnenue cepbl U €€ COeNMHEHHU B Mpupojie. XUMHUYECKOE 3arpsi3HEHHE
OKpY’Kalollled cpefbl COECAMHEHUSIMUA Cephbl (KUCIOTHBIE NOXKAM, 3arps3HEHUE BO3[ayXa U
BOJIOEMOB), CITIOCOOBI €r0 MPEI0TBPAIICHUSI.

OOmast xapaktepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIECHHS. A30T, paclpoOCTpaHEHHE B NpHUpoje, (HU3UYECKUEe U
xumuyeckue cBoictBa. KpyroBopoT azora B mnpupoge. AMMHAK, ero (uU3HUEeCKUe U
XUMUYECKUE CBOMCTBA, MojydyeHue U mnpumeHeHue. Conu aMMOHUA, UX (U3UYECKUE U
XUMHUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakiius Ha MOHBI aMMOHUsS. A30THas
KHCIIOTa, €€ ToJlydeHne, Pu3nueckre M XUMHYECKUE CBOMCTBaA (00IIMe KaK MpeAcTaBUTENs
KJlacca KUcJoT u crenuduueckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHUSI B KQ4eCTBE
MUHEPAIbHBIX YAOOpEHHU. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOMIEH CPebl COCTUHEHUSIMHU
a3oTa (KUCIOTHBIC JOXKIIW, 3arps3HEHHE BO3AyXa, MO4YBHl U BogoémoB). Docdop,
aloTponHeie  Moaudukanuu ¢Gocdopa, ¢Guznueckue U XUMUYECKHe cBoicTBa. Okcun



docdopa (V) u dochopnas kucnora, pusndeckne M XUMHUIECKHE CBOWMCTBA, MOJyUCHHE.
HcnonpzoBanue ¢pocdaroB B KaueCTBE MUHEPAIbHBIX YI00pEHUH.

O6mast xapakrepuctuka 31aeMeHTOB |V A-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE  CTENEHW  OKUCIEHHUs.  YTIIepohd,  auIOTPONHbIE  MOAUUKAIINH,
pacmpocTpaHeHue B Tpupojae, (U3MYECKHEe M XUMHYECKHE CBOWCTBA. AjcopOrus.
Kpyrosopot yriaepoga B mnpupojae. Okcuabl yriaepoja, ux (U3MUYECKHE U XHUMHYECKUE
CBOMCTBa, JCHCTBUE Ha >KUBBICE OPraHU3MbI, MOJYYCHHE U MPUMEHEHHE. DKOJOTUYECKHE
npoOJyieMbl, CBsI3aHHBIE ¢ OkcuaoMm yriepona (IV), rumoresa r1006anbHOTO TOTEIICHUS
KJIMMaTa, NapHUKOBBIM »h@dexT. VYroibHas kuciota u €€ colu, HuX (¢U3NUECKHE U
XMMHUYECKHE CBOMCTBA, MOJy4YeHHEe W mpuMeHeHune. KauecTBeHHas peakius Ha KapOOHAT-
uoHbl. lcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX YIiiepoa
(MeTaH, 3TaH, STWJIEH, AlETHJIEH, J3TAHOJ, TJIMLEPHH, yYKCycHas Kuciora). [Ipupomnbie
WCTOYHUKHU YTIEBOJAOPOAOB (Yrojib, MPUPOIHBIN Ta3, He(PTh), MPOAYKTHl HX IMEepepabOTKH
(OeH3MH), X poJib B OBITY W MNPOMBINUICHHOCTU. [loHSATHE O OHOJOTMYECKH Ba)KHBIX
BEII[ECTBAX: KUpaX, OelKax, YrJieBoJlax — M UX POJU B KU3HHU 4YesoBeka. MaTtepualibHOe
€JIMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUHN.

KpemHunii, ero ¢usnyeckue U XUMHUYECKHE CBOWCTBA, MOJIYYECHHUE U MPUMEHECHHE.
Coenaunenust kpemHusi B npupoje. O6mme npencrasienus o0 okcune kpemuus (1V) u
KpeMHueBoi kuciore. CWIMKAThl, MX HCIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxxueiiimme crpouTtenabHbIe MaTepHallbl: KepaMUKa, CTEKIIO, IIEMEHT, OETOH, JKEIe300€TOH.
[TpoGieMbl Ge30macHOTO HWCMOJB30BAaHUS CTPOUTENBHBIX MaTepuajoB B IOBCEIHEBHOMN
KU3HH.

Xumuueckuii IKCnepumMeHm:

U3yuyeHue oOpas3lOB HEOPraHWYECKUX BEIECTB, CBOWCTB COJSTHOM  KHUCJOTBHI,
MIPOBE/ICHHE KAueCTBCHHBIX pEaKIWi Ha XIJIOPHI-HOHBI W HAONIONCHHWE TPU3HAKOB HX
MPOTEKaHUS, OMBITHI, OTpPaKAIOIINE (PU3NIECKUE W XUMHUYECKHE CBOWCTBA TAJIOTCHOB U WX
COCIMHEHMM (BO3MOXKHO HCIIOJIb30BaHHWE BHJIEOMATEPUATIOB), 03HAKOMJICHHE C OOpasiamu
XJOpUAOB (TaJIOTEHUJIOB), O3HAKOMJICHHE C oOOpa3iaMud cepbl u €€ COCIUHCHUSIMHU
(BO3MOXXHO HCIOJIb30BaHUE BHJIEOMATEpHANIOB), HAOIIOJEHNE TMpolecca OO0yriIMBaHUs
caxapa moJ JEHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3YYEHHE XUMHUUYECKHUX
CBOMCTB pa30aBJICHHON CEPHOM KUCIIOTHI, MPOBEJACHUE KAYECTBEHHON peaKIMu Ha CyJbQaT-
WOH M HaAOJIO/ICHHE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3MUYECKUMU CBOMCTBAMHU
azora, ¢ochopa u uX coeaUHEHHN (BO3MOXKHO WCIOJIb30BAaHHE BHUACOMATEPUAIIOR),
oOpa3naMu a3oTHBIX U PochOpHBIX yA0OpeHUit, mojiydeHrne, coOnupanue, paclio3HaBaHuEe U
U3YUYCHUE CBOWCTB aMMHaKa, TMPOBEJICHHUE KAYECTBEHHBIX DPEAKIMA HAa WOH aMMOHHS H
dbocdaT-uoH U U3ydeHre MPU3HAKOB MX MPOTEKAHMSI, B3aMMOICHCTBIEC KOHIICHTPUPOBAHHON
a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO WCIOJIh30BAaHUE BHIACOMATEPHATIOB), HM3YYCHHUE
MOJIeJIel KPHCTAJUIMYECKUX PpemeETOK anMmasa, rpadura, ¢ynaepeHa, O3HAKOMIICGHHE C
poLeccCOM acOpOLMHU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTHUBOTa3a, TMOJyYeHHE, COOMpaHUE, PACMO3HABAHUE M M3YyUYEHHE CBOMCTB YTJIEKHUCIIOTO
raza, MPOBEICHHE KAYECTBECHHBIX pPEaKIMi Ha KapOOHAT W CHUJIMKAT-UOHBI U W3Y4YCHUE
MPU3HAKOB WX MPOTEKaHMS, 03HAKOMIICHHE C TMPOIYKIIMEN CHIIMKATHOW MPOMBIIUIEHHOCTH,
peIIeHNe SKCIEPUMEHTATBHBIX 3a71a4 10 TeMe « BaxkHeire HeMeTalIbl U UX COSTUHEHUS.

MeTtasibl 1 MX COeTUHEHUS



OOmiasi XxapakTepUCTUKA XUMHUYECKHX HJIEMEHTOB — METAUIOB HAa OCHOBAaHMM HX
nonoxxkenuss B llepuonnueckon cucreme xummudeckux anemeHtoB Jl. M. MenneneeBa n
ctpoeHusi atoMoB. CrTpoeHne MeTtaiuioB. MeTramnyeckass CBs3b M METaJUIMYecKas
KPUCTAJUTNYECKAs! PEIIETKA. DJIEKTPOXUMUYECKUI PsI/i HANIPSKEHU MeTauioB. DOusndeckue
U XUMHYECKHE CBOMcTBa MeTayioB. OOmIMe crnocoObl moiydyeHus metauioB. [lonsitue o
KOPPO3HH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CiuiaBbl (CTallb, YYT'YH,
JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounble MeTaUIbL: NOJIOkKEHNE B [lepnoanueckoi cucTeEMe XUMUYECKHUX 3JIEMEHTOB
. N. MenneneeBa, CTpOCHHME HUX aTOMOB, HaxoXJAeHUE B mnpupone. Pu3nuecKkue Hu
XUMHUYECKUE CBOMCTBA (Ha mpumepe HaTpus W Kanusi). OKCUABI U TUJIPOKCUJIBI HATPUSA U
kanus. [[puMeHeHne menoYHbIX METAIUIOB U KX COCIMHEHUI.

[llemoyHO3EeMENBHBIE METAJIBI MATHUM M KaJbLMMK: MOJokeHue B llepumonnueckon
cucreMe xumMudeckux 3iemeHToB . . MenaeneeBa, CTpOCHHE UX aTOMOB, HAXOXKJICHUE B
npupone. Dusmyeckue MW XUMHUYECKME CBOMCTBA MarHus W Kaiapuusd. Baxuenmme
COCIMHCHMS KaibItus (OKCHJ, THUAPOKCHHA, coiu). JKECTKOCTh BOJBI H CIOCOOBI €€
YCTpPaHECHUS.

AmoMuHHI: TIoNokeHue B llepmoandeckoi cuctemMe XUMHYecKuUx 3neMmeHTtoB 1. U.
MenzgeneeBa, CTpOEHHE aToOMa, HAXOXICHUE B Mpupoje. PHU3UUECKHE U XUMHUUYECKHE
CBOMCTBa aTtOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCUAA U TUAPOKCH]IA ATFOMUHHUS.

Kenezo: mnonmoxenue B llepuoguueckoit cucreme xumMuueckux sjaemeHtoB . H.
MenzaeneeBa, CTpOEHHE aToMa, HAXOXICHUE B Mpupoje. PHU3UUECKHE U XUMHUUYECKHE
cBoiicTBa xene3a. Okcuabl, TUAPOKcuasl U conu sxkene3a (l1) u xenesa (lll), ux cocras,
CBOICTBA U MOJYyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C O0Opa3laMu METaJUIOB U CIUJIaBOB, MX (PU3MYECKUMHU CBONCTBAMH,
U3YUYEHHUE PE3YNIbTATOB KOPPO3HH METAUIOB (BO3MOKHO MCIOJIb30BAHUE BUIEOMATEPHAIIOB),
OCOOEHHOCTE B3aMMOJCICTBUS OKCUAA KalblMsl M HATpUs C BOAOW (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), HCCIEJIOBAHME CBOMCTB MKECTKOM BOJBI, Mpolecca
TOpEHUs Keje3a B KUCIOpoJe (BO3MOXKHO HCIOIb30BAHUE BHIEOMATEPHANIOB), MIPU3HAKOB
MPOTEKAHMS KAUECTBEHHbBIX PEAKIIMi HA MOHBI: MAarHUsl, KaJblUsl, AIFOMUHMS, IIUHKA, )KeJe3a
(1) u xene3a (111), meau (I1), HaOMOACHWE ¥ OMKMCAHUE MPOIECCOB OKPAIIMBAHUS IJIAMEHU
WOHAMHU HATpHUs, Kajdusi ¢ KaiblMsl (BO3MOXKHO HCIIOJIb30BAHUE BHUICOMATEPUAIIOB),
uccienoBanne amQpOTEPHBIX CBOMCTB THUJPOKCHUIA QIIOMUHUS W THAPOKCHUIA IIMHKA,
pelIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaKHEeHIlIre MEeTaJUIbl U KX COCTMHEHUS.

XHUMUA ¥ OKpPY:KaoUas cpeaa

BemecTtBa u Marepuanibl B IIOBCEIHEBHOM KWU3HM 4YeloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUUECKUX peakinii B ObITY. [lepBasi mOMOIIL TPU XUMUYECKUX
0’KOTaxX W OTPABJICHUSIX.

XUMUYECKOE  3arpsi3HEHUE  OKpyXkaromiew cpeawpl  (MpeneibHas  JOMycTUMAas
KOHLIeHTpalus BeecTs, aanee — [1J1K). Pons XuMuu B pelieHuu 3KOJIOTUYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pas3ioB MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, TOJUMEPHBIC
MaTepualbl).

Mesicnpeomemmnuie ceasu

Peanuzanusi MEXNpPEIMETHBIX CBA3€d MpU HM3YYEHUM XUMUU B 9  Kjacce
OCYIIECTBIISIETCS YepPe3 MCIOIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U



TIOHSITUH, SIBIISIONIMXCS CUCTEMHBIMU JUIS OTHENBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
IUKJIA.

OOuire ecTecTBEHHO-HAy4YHbIE TOHSATHS: HAay4HbIM (DakT, THIoTes3a, 3aKOH, TEOpus,
aHaIM3, CHUHTE3, KJIAacCUPUKAIMI, NEPUOJUYHOCTb, HAONIONEHUE, HSKCIEPUMEHT,
MOJICIMPOBAaHNE, W3MEpPEHUEe, MOJeNb, SBICHHE, NapHUKOBBIH 3ddekr, TexHomOorHs,
MaTepHalIbl.

dusuka: marepus, aToOM, ODJEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIHJI, H3O0TOIbI,
pPalMOaKTUBHOCTb, MOJIEKYJA, ODJIEKTPUYECKUH 3aps], NPOBOJAHUKH, MOIYIPOBOJHUKH,
TURJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BhEM, arperaTHoe COCTOSIHUE BEIIeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMUECKAs PEIHIETKA, CIUIaBbl, (PU3UYECKUE BEIMYUHBI,
eIMHULIBI U3MEPEHUs, KOCMHUECKOE MPOCTPAHCTBO, MJIaHETHI, 3BE3 161, COMHIIE.

buonorus: dorocunrtes, apixanue, 6mochepa, s3xocucreMa, MUHEpaIbHbIE YA00pEHUs,
MUKPO3JIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BELIECTBA.

['eorpadus: armochepa, ruapochepa, MHUHEpadbl, TOPHBIE TIOPOJbI, IOJIC3HBIC
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHH HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMSI MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs
JNOCTUTalOTCSl B XOA€ OOydYeHHUs] XUMUUM B E€IUHCTBE Yy4eOHONM M BOCIMTATEIHHOMN
NESATEIbHOCTH B COOTBETCTBUU C TPATUIUOHHBIMH POCCUUCKUMHU COIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU 1IEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBHIaMU U HOpMaMu
MOBEJACHUS M CIOCOOCTBYIOT IMPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHUSL U COLUATU3ALNU
00yJaroImXxcs.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArONTUXCSI PYKOBOJICTBOBATHCS
CHUCTEMOU TTO3UTUBHBIX IICHHOCTHBIX OPUEHTAITUI U PACIIUPEHUE OTBITA JACSITSIIBHOCTH Ha €€
OCHOBE, B TOM YFHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMUS

IIEHHOCTHOTO OTHOIIECHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJICIHI0, TIOHNMAHHS 3HAYCHUS XMMHWUYECKOW HAyKH B YKU3HH COBPEMEHHOTO
o01ecTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHOU HH(POPMAIIUEH O TIEPEIOBBIX TOCTIKCHUSIX H
OTKPBITUSX MUPOBOM U OTEYECTBEHHON XUMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUS] O COLMAIBHBIX HOPMax W MpaBUJaX MEXJIUYHOCTHBIX OTHOIIECHUW B
KOJUIGKTUBE, = KOMMYHUKATHUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4e0HO-MCCIIEIOBATEIbCKON, TBOPUECKOW M JAPYTUX BHUJAX JESATEIBHOCTH, TOTOBHOCTU K
Pa3HOOOpa3HOW COBMECTHOM JEATENBHOCTH NPH BBINOJHEHUHU Y4YEOHBIX, MMO3HABATEIbHBIX
3a/1a4d, BBIOJTHCHUM XHMHUYECKHX OJKCIIEPUMEHTOB, CO3JaHWH YYE€OHBIX IPOCKTOB,
CTpEeMJIEHHUS K B3aWMOIOHMMAaHUIO W B3aUMOIIOMOIIM B TMpolecce ITOM ydeOHOM
NEeATEeTLHOCTH, TOTOBHOCTH OIICHWBATh CBOE MOBEICHHWE M TMOCTYIKHA CBOWX TOBAPHIICH C
MO3UIIMY HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCIICICTBHM MOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33pEHUYCCKHAE TPEACTABICHUS O BEHIECTBE W XUMHUYECKOW PEaKINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIONINE OCHOBY IS
MOHUMAHUSl CYIIHOCTH HAy4YHOW KapTUHBI MHpa, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOIBI, B3aMMOCBS3SIX YEJIOBEKa C MPUPOTHON Cpenoi, o
POJIM XMMUU B TTIO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAINPaBJICHHBIC HA TMOJYYCHHE HOBBIX 3HAHWUU MO XHUMHUH,
HE0OXoaUMbIe ISl OOBSICHEHUs HAOII0JaeMbIX IMPOIIECCOB M SIBJICHUM, MO3HABATEIIHHOM,
WH()OPMAITMOHHOW W YHMTATENbCKOW KYJIBTYpPhl, B TOM YHCJIC HaBBIKOB CaMOCTOSITEIHHOU
paboThl C Y4eOHBIMH TEKCTaMH, CIIPABOYHOW JUTEPATYpPOH, MOCTYITHBIMH TEXHHYCCKUMH
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHI;

HWHTEpeC K OOYYEHHUIO M TO3HAHMIO, JTH0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHOM W MCCIIEIOBATEIBCKON JEITCILHOCTH, K OCO3HAHHOMY
BBIOOPY HAIMPABICHHOCTH M YPOBHS OOYYCHHS B TaJIbHCHUIIIEM;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO,
YCTAaHOBKH Ha 37I0POBBIM 00pa3 >KW3HU, OCO3HAHWE TOCIEACTBUN M HENPUATHE BPETHBIX
MPUBBIUEK (YIMOTPEOJICHUS AJKOTOJIs, HAPKOTUKOB, KypeHHUs ), HEOOXOAMMOCTH COOIIIOICHUS



npaBuil 0€30MAaCHOCTH MPHU OOPAIICHUH ¢ XMMHYECKHUMH BEIIECTBAMU B OBITY M peaTbHOU
JKHA3HH,

5) TpyA0BOr0 BOCIIUTAHUSI:

HMHTEpEeC K MPAKTUYECKOMY U3YUYEHHI0 MPodeccuil U Tpy/a pa3InuyHOIo pojia, YBaXKCHUE
K TPyAy W pe3yJibTaTaM TPYJIOBOH JAESATEIHHOCTH, B TOM YHCJIE Ha OCHOBE INPHUMEHEHUS
NpPEAMETHBIX 3HAHUN 110 XUMHUM, OCO3HAHHBIM BBHIOOP HHAWBUIYATBHON TpacKTOPUU
MIPOJIOJKEHUS O00pa3oBaHUsA C YYETOM JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHUMHH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCrenHol nmpodecCuoHaIbHON AeITeIbHOCTH
U pPa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTH aJalTHPOBAThCA B MPodeCCHOHAIBHOU
cpene;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

HKOJIOTHYECKH TIeJIecCO00pa3HOe OTHOIICHHWE K TMPHUPOAEC KaK HCTOYHUKY >KU3HU Ha
3emite, OCHOBE €€ CyIIeCTBOBaHUS, TIOHUMAaHKE IICHHOCTH 3/I0POBOTO B O€30macHOro odpasa
KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3NUECKOMY U TCHXHYECKOMY
3I0POBBIO, OCO3HAHME IIEHHOCTH COOIOACHUS TIPaBUI 0€3011aCHOTO TIOBEACHHS MpU paboTe
C BEILIECTBAMH, a TAK)KE B CUTYAIIUSIX, YTPOKAIOIIMX 30POBBIO U )KU3HH JIFOCH;

CIIOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJyYaeMble MPU U3YYCHUU XHMHUU, ISl PEIICHHS
3a7a4, CBS3aHHBIX C OKPYXKAWIIEH MPUPOAHOM CpPEeAOM, I TOBBIIMICHUS YPOBHS
AKOJIOTHYECKON KYJIBTYPhI, OCO3HAHUS TJI00AJBLHOIO XapaKTepa JKOJOTHYECKUX MPOoOIeM H
MyTed HUX PEHICHUS] MOCPEJACTBOM METOJOB XUMHHU, HKOJOTHYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBAThCS UM B TTIO3HABATEIbHON, KOMMYHHUKATHBHON U COITMAILHOMN ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATHI

B cocTtaBe mMeTanpeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYMMBbIC NI (POPMHUPOBAHUS
MHUPOBO33pEHUS OOIICHAYYHbIC TOHATUS (3aKOH, TEOpHs, NPUHIMII, THUIOTE3a, (QakKT,
CUCTEeMa, MPOIIECC, AKCIEPUMEHT M JAPYroe.), KOTOPbIE MCIOJIb3YIOTCS B €CTECTBEHHO-
HAay4YHBIX Y4YEOHBIX MpeAMeTax M TO3BOJISIIOT HAa OCHOBE 3HAHUN W3 ATUX MPEIMETOB
dbopMuUpOBaTh MPEACTABICHUE O IIEJIOCTHON HAyYHOW KapTHHE MHpa, U YHUBEpPCAJIbHbBIC
yueOHbIe JAeiicTBUs (TO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYJIATHUBHBIE), KOTOpPHIC
obecnieunBarOT (HOPMHUPOBAHWE TOTOBHOCTH K CaMOCTOSATEIBHOMY IUIAHHPOBAHUIO U
OCYIIECTBJICHUIO YU4eOHOH AeATESILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE yUeOHbIE el CTBUA

ba3oBble JlornyecKkue 1eiCcTBUA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TIPH OCBOCHUW 3HAHWIA:
pacKphIBaTh CMBICI XHMHYCCKMX TIOHATHH (BBIACIATH WX XapaKTepHBIC TPH3HAKH,
yCTaHABJIMBAaTh B3aUMOCBS3b C JAPYTUMU TOHSTUSMH), HCIOJB30BATh TOHATUS IS
OOBSCHEHHSI OTHCNBHBIX (AaKTOB W SBJIICHHWHA, BBIOMPATh OCHOBAaHWUS W KPUTCPUU IS
KJ1acCU(PUKAIMA XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIMiA, yCTaHABIMBATH MPUYNHHO-
CJICJCTBEHHBIC CBSI3M MEXAY OOBEKTaMU HW3YUYCHHS, CTPOUTH JIOTMYECKUE PACCYKICHUS
(MHIYKTUBHBIC, JCTYKTHBHBIC, IT0 aHAJIOTHH ), IEIaTh BBIBOJIbI M 3aKITIOUCHUS,

yMEHHE TTPUMEHSTh B IIPOIIECCE TTO3HAHUS MOHITHS (MPEIMETHBIC U METANPEIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJENIH, WCIOJIb3YyEeMbI€ B XUMHH, MPEOOPa3OBbIBATH IITUPOKO
IMPUMCHSIEMbIE B XUMHH MOJCIBbHBIC NPEACTABICHUS — XHMHYECKUH 3HAK (CHMBOJI
JIEMEHTa), XUMU4eckass GopMysia U ypaBHEHHUE XUMHUYECKON pPEaKIud — TMPU PErieHUN
y4eOHO-TIO3HABATEIBHBIX 3374, C Y4ETOM 3TUX MOJEIBHBIX MPEJCTABICHUN BBIABIATh U
XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKA U3y4aeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB U
XUMHUYECKUX PEaKIMH, BBIBIATH OOIINE 3aKOHOMEPHOCTH, MMPUYNHHO-CIIC/ICTBEHHBIC CBS3HU
Y TIPOTUBOPEUHSI B U3y4aeMbIX MPOIECCaX U SIBICHUSIX.



ba3oBble ucciaenoBarejbcKue 1eMCTBUA:

YMEHHUE UCIOJIb30BaTh MOCTABJICHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TaKK€ B KauyeCTBE OCHOBBI MJisi ()OPMHUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKAa3bIBAEMBIX CYXKIECHUN;

npUOOpPETEHUE OMbITA MO TUIAHUPOBAHUIO, OPTAaHU3AIMU U TIPOBEICHUIO YUEHHUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAO0/1aTh 32 XOA0M IPOIIecca, CaMOCTOATEIBLHO MTPOTHO3UPOBATh
ero pe3ynbTar, (GOpMyIHpPOBaTh OOOOIIEHHUS M BHIBOABI MO PE3yJbTaTaM IPOBEAEHHOIO
OTIbITA, UCCIIEIOBAHUS, COCTABISATh OTUET O MPOJICIIaHHOMN padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHHE BBIOMPATh, AHATM3UPOBATH W HHTEPIPETHUPOBATH WHGOPMAIIUIO PA3TUUHBIX
BUJIOB U (DOpPM MpeACTaBICHUS, MOTYIaeMYIO U3 Pa3HbIX MUCTOYHUKOB (HAy4YHO-TIOMYJISIpHAs
JUTEpATypa XUMHUYECKOTO COJEp>KaHMs, CIpaBOYHbIE MOCOOMs, pecypcbl HWHTepHeTa),
KPUTHUYECKH OIICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OPMAIINIO;

YMEHHE MPUMEHSITH Pa3TUYHbIE METO/IBI U 3aMPOCHI IPU MOUCKE U 0TOOpe nH(popMau
¥ COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX JIJIsl BBIMOJIHEHNUS YU€OHBIX U MO3HABATEIBHBIX
3aad  ONpENENIEHHOTO THIA, MPUOOPETEHHWE OmbiTa B 00JacTU  HUCIOJIb30BaHUS
UH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUM, OBJIAJICHUE KYJIbTypOM aKTUBHOIO
UCIOJIb30BaHUS PA3IMYHBIX NOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMPATh ONTHUMAJIBHYIO
dopMy mpencraBiaeHuss UHGOPMALMU U WILIIOCTPUPOBATh PEIIaeMble 3aJja4l HECIOKHBIMU
cXeMaMu, IuarpaMmmamu, ApyruMu GopMaMu rpa@uku U uX KOMOMHAIIMSIMU;

YMEHHME HCIOJIb30BaTh M aHAJU3UPOBATh B Ipolecce Yy4eOHOW M HCCIEA0BATEIbCKOM
NEeATEIbHOCTH HWH(OpPMALMI0O O BIMSHUM NPOMBIIIJIEHHOCTH, CEJIbCKOIO XO3SICTBa M
TpaHCIOPTa HA COCTOSIHUE OKPY’KAOIIEH MPUPOTHOM CpEIbI.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUS 3a/JaBaTh BOMPOCHl (B XOJe auayiiora W (WIH) JUCKYCCHUHU) MO CYIIECTBY
o0cyxmaemMoil TeMbl, (HOPMYJIMPOBATH CBOM MPEMAJIOKEHUS OTHOCUTEIBHO BBINIOJIHEHHUS
MPEITIOKEHHON 3a]1a4u;

YMEHUSI MPEACTABIATh MOJYUYECHHbIE PE3YJIbTaThl MO3HABATENLHON AESTENbHOCTU B
YCTHBIX M TMCBMEHHBIX TEKCTaX; JE€JaTh IPE3CHTALMI0 pPE3YJbTaTOB BBINOJHEHUS
XUMHUYECKOTO DJKCIepuMeHTa (J1abopaTOpHOTO OmbITa, JabopaTopHOM pabOTHI MO
UCCIJIEJOBAaHUIO CBOWCTB BEUIECTB, yU€OHOTO MPOEKTA);

YMEHHMsI y4eOHOTO COTPYAHHUUECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEILHON U
UCCJIEIOBATENBCKOM JIEATENbHOCTH MPHU PEIICHUH BO3HUKAIOLIUX MPOOJIEM Ha OCHOBE yuéTa
0OIIIMX WHTEPECOB M COTJIACOBAHMS MO3ULIUN (0O0CYXIeHHs, OOMEH MHEHHUSIMHU, «MO3TOBBIC
HITYPMBbD», KOOpPAMHAIUMS COBMECTHBIX JEWCTBHI, ONpENEJCHUE KPUTEPUEB IO OLEHKE
KaueCcTBa BBITIOJIHEHHON pabOTHI U APYrue).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

YMEHUE  CaMOCTOSITEIbHO  ONpENesiTh  LEeNu  JeATEIbHOCTH,  IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJUPOBaTH W TMpPU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
NesATEeIbHOCTh, BbIOMpaTh Haubonee HP EKTUBHBIE CHNOCOObI pPEIICHUS YYEeOHBIX W
MO3HABATEJIbHBIX 33/a4, CAMOCTOSITEIbBHO COCTABIATh WJIM KOPPEKTUPOBAThH MPEJIOKEHHBIN
JITOPUTM JCUCTBHUI MpPU BBIMOJHEHUHM 3aJaHU C y4€TOM MOJYy4YEHUS HOBBIX 3HAHMUA 00
U3ydaeMbIX OOBEKTaX — BEIECTBAX M PEaKLHUAX, OLEHUBAThb COOTBETCTBUE IOIYYEHHOIO
pe3ynbrara 3asBJICHHOM LEIW, YMEHHE MCIOJIb30BaTh W AHAJIM3HPOBATh KOHTEKCTHI,
IpeajiaraéMple B YCIOBUM 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI



B cocraBe mpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO O0S3aTEBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JaHHOUW deaepanbHoil padodeil MporpaMMOl, BBIIETSIOT: OCBOSHHBIC
0o0ydJarouMMucs HaydyHbIE 3HAHUS, YMEHHUS M CIOCOOBI JeWCTBUM, cnenuduyueckue s
npeaMETHON 00JacTH «XUMHUs», BUIBI JEATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMUS, €ro
UHTEpHpeTaluy, MNpeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTYyalUsIX.

K xoH1y 00yueHus B 8 kyacce npeaMeTHbIe pe3yJbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHI: aTOM, MOJIEKYJa, XUMUYECKUI
AJIIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMeCh (OJAHOpPOJIHAsA U
HEOJHOPOJIHAsA), BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAas M MOJIEKYJIsIpHas macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MAaccoBas JOJISI XUMHUYECKOIO
3JIEMEHTa B COCIUHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIEKTPOOTPHULIATENIBHOCTh,  CTENEHb  OKHCIECHHS,  XHMHYECKas  peakuus,
KJIacCU(pUKALMs PeaKlMid: PEeaKkIuy COCAUHEHUS, PEaKlUU Pa3NIoKEHHUs, peaKluu
3aMELICHUs], PEeaKIUu OOMEHa, 3K30- U SHIAOTEPMHUYECKHE PEaKIMH, TEIIOBOU
3pdeKT peakuuu, SOpo aroMma, 3JIEKTPOHHBIA CJIOM aroma, aTOMHas OpOuTalb,
paguyc aToma, XMMHUYECKas CBA3b, MOJSAPHAs U HENOJIApHAs KOBAJIEHTHAs CBSA3b,
MOHHAs CBsI3b, MIOH, KATUOH, aHUOH, PACTBOP, MAacCOBas /1015 BelleCTBa (MPOLICHTHAs
KOHIIEHTpAaIusl) B pacTBOPE;

WUIFOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XMMHWUYECKUX MOHATHA M NPUMEHATH 3TU
MOHATHUS NIPU ONMCAHUHU BEIIECTB U UX MPEBPALLCHUN;

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJIEHUS (QOpMyJ BEUIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpEENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUWHEHUSX, CTENEHb
OKHUCJIEHHUSI 3JEMEHTOB B OHMHAPHBIX COEIUHEHUSX, NMPUHAIJIEHKHOCTh BEIIECTB K
ONMpeNeNEHHOMY KJIACCY COEQUHEHUM Mo QopMyliaM, BHUJ XUMHUYECKOW CBS3H
(KOBaJIeHTHasl U MIOHHAsI) B HEOPTraHUYECKUX COEAMHEHUSIX;

packpbiBaTh cMbIci [lepuoanueckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHUX 3JIEMEHTOB OT MX
nosioxkeHus: B llepuoguueckoil crucreMe, 3aKOHOB COXPAHEHHsS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO yYEHUs, 3aK0OHa ABOrajpo;
ONKCHIBAaTh M XapakTepus3oBaTh TaOiuuHyro ¢opmy Ilepuonnyeckoil cucteMsl
XUMHUYECKHUX 3JIEMEHTOB: pazinyaTh MOHATUS «TJIaBHasg MoArpymna (A-rpymnmna)» u
«moboyHass noarpymnmna (b-rpynma)», maneie W OOJbIINE MEPHUOJbI, COOTHOCUTH
0003HauYeHus1, KOTOpble UMEIOTCs B Tabnuie «llepuognueckas cucreMa XUMUYECKUX
anemeHToB /JI. 1. MenaeneeBa» ¢ YMCIOBBIMHA XapaAKTEPUCTUKAMUA CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsija d1pa, OOIlee 4YHUCIO DSJIEKTPOHOB U
pacrpeiesieHue UX MO JIEKTPOHHBIM CIOSM);

KJIacCU(PUIMPOBATh  XMUMHYECKHUE  DJIEMEHThl, HEOPraHWYeCKHe  BEIECTBa,
XUMHUYECKHE peakluuu (M0 YKUCITy U COCTaBY YYaCTBYIOUIUMX B PEAKIUU BEUIECTB, IO
TerIoBoMy b (DEKTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMUYECKHWE CBOMCTBA BEILIECTB Pa3IMYHBIX
KJIACCOB, TOJTBEpXkAasl ONWCAaHWE IPUMEPAMH  MOJEKYJSIPHBIX YpPaBHEHUU
COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIMIA;

IIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KaYE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHNSI XUMUYECKHUX NIPEBPALLECHUN B PA3JINYHBIX YCIOBHUSX;



BBIUHCIIATh OTHOCUTEIBHYI0 MOJEKYJSIPHYHO M MOJSPHYH) MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3JeMEHTa Mo (opMmysie COeAMHEHHUs, MacCOBYIO
JIOJII0 BELIECTBA B PAaCcTBOPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHUYECKOU
peakuuu;

IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON JNEATENIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O000O0IIeHHe, CUCTEMAaTH3alUlo, KIacCU(HKAIUIO,  BBISIBICHUE
NPUYUHHO--CJIEJICTBEHHBIX CBSA3E€U — JIJISl M3YUYEHHUsI CBOWCTB BEILIECTB U XUMUYECKUX
peakuui, eCTeCTBEHHO-HAayyHbl€ METOJbl INO3HaHMsS — HaOJIOJIEHUE, HU3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEASIbHBIN U MBICJICHHBIN);

CIIeIOBaTh IpaBWJaM MOJb30BaHUS XHMHUYECKOW TMOCYJIOM M J1abOpaTOpHBIM
00Opy/IOBaHUEM, a TaKXKe MpaBWJIaM OOpaIECHHUS C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKIUSIMUA TIO BBIIIOJIHEHHIO JIA0OPATOPHBIX XUMUYECKHUX OIBITOB IO
MOJYYEHUI0O W COOMpAHUIO Ta3000pa3HbIX BEIIECTB (BOAOpOJAa W KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MACCOBOM JOJEH PaCTBOPEHHOIO
BEILECTBA, IUIAHUPOBATh M  MPOBOAUTH XHMHYECKHUE HKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOUIbIO UHJIUKATOPOB (JIAKMYC,
(deHondTanen, METUIIOPaHK U JIPyTHeE).

K xoHIly 00yueHus B 9 kjacce rnpeaMeTHbIe pe3yJbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMbBICI OCHOBHBIX XUMHUYECKHX MOHSATHUI: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KaTUOH, AaHWOH, IIPOCTOE BELIECTBO, CJI0XHOE BEUIECTBO,
BAJICHTHOCTb, JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl peaKIus,
XUMUYECKasl CBSA3b, TEIJIOBOM A(DPEKT peakiuu, MoJib, MOJIIPHBIA 00BEM, PacTBOp,
AJEKTPOJIUTBI, HEANEKTPOJUTBI, DJICKTPOJIUTUYECKAsT AUCCOLMALUS, PEaKIUU
MOHHOTO OOMEHa, KaTajiu3aTtop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKIMU, OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUUA, OKUCIUTEND,
BOCCTAHOBUTEJb, OKHCICHHE M BOCCTAHOBJICHHE, aIOTpomnusi, amM(pOTEPHOCTH,
XUMHUYECKasi CBS3b (KOBaJEHTHAsl, WOHHAs, METa/IMuecKas), KpuCTaJTnyecKas
pelmeéTKa, KOppo3usi METAIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON PEaKIuu, MPeaeIbHO
nomnyctumas koHrenrpanus [1JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUNA U MPUMEHSTH 3TH
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

UCIIOJI30BAaTh XWMUYECKYIO CHUMBOJIUKY [IJII COCTaBJEHUS (OPMYyJT BEHIECTB H
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONpENENATh BAJCHTHOCTh M CTENEHb OKUCICHHUS XHUMHYECKUX JJIEMEHTOB B
COEMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OMNPEICIEHHOMY
KJIaCCy COeIUHEHUM 1Mo (hopMyiam, BUJ XUMUYECKON CBsI3U (KOBaJIGHTHAs, HOHHAS,
METaJJTMYeCcKasi) B HEOPTraHUYECKUX COCIUHECHUSX, 3apsj HOHA MO XUMHUYECKOU
dbopmyiie, XxapakTep cpeibl B BOAHBIX pacTBOpaX HEOPTaHUUECKUX COCTUHECHUM, TUTI
KPUCTAJUIIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpeiBath  cMmbicn  Ilepmomnueckoro 3akona J. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHWMAHME: OINHKCHIBATH U XapaKTEePU30BaTh TaOIHMYHYIO
dbopmy I[lepmonuueckoil CHUCTEMbI XHMHUYECKHX JJIEMEHTOB: pa3inyaTh TMOHSITHUS
«rnaBHas noArpymma (A-rpymma)» u «rmodounas noarpynna (b-rpymnma)y, mansie u
OOJBIINE TIEPUOIBI, COOTHOCUTHh 0003HAYEHUS, KOTOPHIE UMEIOTCS B TIEPUOIUYECKON
Tabnuie, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB XHMHUYECKHUX
AJIIEMEHTOB (COCTaB U 3apsl sSapa, 00IIee YUCIIO0 FIEKTPOHOB U paclpeiesIeHUE UX 1Mo



AIIEKTPOHHBIM CIJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
AJIIEMEHTOB U UX COEJAMHEHUI B MpEAeNIax MalbIX [IEPUOIOB U IIaBHBIX MOATPYIII C
y4€TOM CTPOCHHUSI UX aTOMOB;

KJIaccu(pUIMpOBaTh  XMMHYECKHUE  DJIEMEHThl, HEOPraHWYeCKHe  BEIeCTBa,
XUMHUYECKUE peakiuu (10 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, 1O
TersioBoMy 3(dekTy, M0 H3MEHEHUI0 CTENeHEH OKHUCICHUS XMMHYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaTH) OOLIME U cHelupUYECKUue XUMHYECKHE CBOMCTBa
MPOCTBHIX U CIIOXKHBIX BEIIECTB, OATBEPXkKAasi ONMMCAHUE ITPUMEPAMH MOJIEKYJISIPHBIX
Y MOHHBIX YPABHEHUU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

COCTABJISITh YPAaBHEHUS SJEKTPOJMTHUYECKOM IHCCOLUMALMU KHUCIOT, IIEJIOoYed |
COJICH, MOJIHBIE W COKpAIIEHHBIE YPaBHEHUS pEaKUUi MOHHOTO OOMEHa, YpaBHEHHUS
peakuuii, TOATBEPKIAIOIIUX CYIIECTBOBAHUE TI'E€HETUYECKOHM CBSI3HM  MEXKIY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLHN IMOCPEACTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OanaHca ITUX PEaKIUii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTU
MPOTEKaHUSI XMMHUYECKUX MPEBPAIICHUIN B pa3IMUHbIX YCIOBUSIX;

BBIYHMCIIATH OTHOCHUTEIBHYI0 MOJEKYJSIPHYIO W MOJSPHYKO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3JEMEHTa Mo (opMmysie COEAMHEHUS, MacCOBYIO
JIOJIF0 BEIlECTBAa B PAacTBOPE, MPOBOJIUTH PACYETHI MO YPABHEHUID XHMHYECKOU
peakuuu;

coOI0aTh MpaBWia IMOJb30BAHUS XHMHYECKOM TOCYIOM U Ja0OpaTOPHBIM
00OpyZOBaHUEM, a TAK)KE MpPaBWIIa OOpAaIlleHHUs C BELIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMUA TIO BBINOJIHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB 10
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKHUCIOTo Ta3a);
IPOBOJUTh PEAKUUHU, MOATBEPKAAIONINE KAueCTBEHHBIM COCTaB  Pa3JIMYHBIX
BEILECTB: PACIO3HABATh OMBITHBIM MyTEM XJOpPUA-, OpoMHUA-, HOAUA-, KapOOHAaT-,
docdar-, cwmmkar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHHl aMMOHHUS M HWOHBI
U3YYEHHBIX METAJJIOB, NPHUCYTCTBYIOIIME B BOJHBIX pPAacTBOpPaX HEOPIaHMYECKHUX
BEILECTB;

IIPUMEHATH OCHOBHBIE ONEPALMA MBICIUTEIBHON AEATENBHOCTH — AHAJIN3 U CHHTE3,
CpaBHEHHE, 0000IleHHe, CUCTEeMAaTH3alMI0, BbISBICHHE NPUYUHHO-CIIEACTBEHHBIX
CBSI3€M — JUISl M3YyYEHUs CBOWMCTB BELIECTB U XMMHYECKUX PEAKIMH, €CTECTBEHHO-
Hay4yHbIE METOJAbl TMO3HAHMS — HaOMIOJEHHUE, HW3MEPEHHE, MOJEIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U TeM K dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NporpamMmel Bcero OHTPOJIBHbIC IIpakTnyeckune o0pa3oBaTe/bHbIE PeCypChl
padoThI
padoTshI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUS
X — Ba)kHast o0Jac

1.1 ecI;I;/I(I:/IT’iaosH]ZHHE I/;II npeleKT;zecxoﬁ 5 0 2 buGnnorexa LIOK

. https://m.edsoo0.ru/7f41837c

IEeITEILHOCTH YeJIOBEKA
bu6nuoreka [IOK

1.2 BemecTBa 1 xuMuuecKue peakiuu 15 1 0 https://m.eds0o.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopoa. Ilonsitue 06 6 0 0 bubnuoreka [JOK

' OKCHIaX https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax u 3 0 1 bubnnoreka IIOK

' COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 00 5 1 1 bu6nmoreka [IOK

' OCHOBaHHUIX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJ1acChl 11 1 1 bubnmnorexka HOK

' HEOPTraHUYECKUX COCTMHEHHI https://m.edsoo.ru/7f41837c

Hroro mo pazmeny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /I, U. MenaeseeBa. CTpoeHne aToMoB. XUMHYECKas
cBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIHA

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema

bubmmoreka [IOK

31 XUMHUYECKUX dieMeHToB /1. 1. ! 0 0 https://m.edso0.ru/7f41837¢
Menpene-eBa. CTpoeHue aroma
X .
32 Owemmenmo- 5 ) 0 BuGnorera LIOK
' https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEIIbHBIE PEAKIIHH
bu6nuoreka [IOK
Hroro no pasnexy 15 https://m.edso0.ru/7f41837c
PeszepBHOE BpeMs 3 0 0 bu6mmoreka [JOK
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KounuectBo yacos
Ne n/m HaumeHoBaHue pa3jiesioB U TeM Kontponbuete  TpakTmaeckue dueKkTpoHHbIe (LM pPOBbLIE)
NMPOrpaMmblI Bcero paGOTLI paGoThI o0pa3oBaTe/bHbIE Pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpenue u yriyOiaeHue 3HaHUHA 5 1 0 bubnmoreka [JOK
OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmnoreka HOK
peakuuin https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLINAIIHS. 8 1 1 bubnuotexa [HOK
XHWMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO0m1as XxapakTepucTUKa XUMHUYECKUX 4 0 1 bubnmnoreka HOK
snemeHToB VIIA-rpynmnel. ["anorenst https://m.edsoo.ru/7f41a636
e | e e ; ; o Bimomalox
COCHHEHNS https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX En6anorexa LIOK
2.3 Zg:ﬁ;ﬁ;ﬁi;lA‘rpynHH' AsoT, ocop n ! 0 1 https://m.edsogru/7f41a636
24 onevenros NArpymes Viepor : ) 2 Bumiorera LIOK
KpEMHHI 1 X COEMHEHN https://m.edsoo.ru/7f41a636
Hroro mo pazueny 25
Pa3nes 3. MeTanibl 1 UX COeINHEHUS
3.1 OO0mrme cBOWCTBa METAIIIOB 4 0 0 Egg?ﬁ%fg;gﬁﬁf 11636
3.2 Bakueiiire MeTaibl U UX COSIUHEHUS 16 1 2 Eg&?ﬁ%ﬁﬁ)gﬁ}% 414636
Hroro mo pazueny 20
Pasznea 4. Xumus 1 OKpysKamomas cpeaa
4.1 ‘ BemecTBa 1 MaTepHaibl B )KHU3HN YEIOBEKA 3 0 0 bubmmnoreka LIOK
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\ https://m.edsoo.ru/7f41a636

Hroro no pazueny 3

P 3 bu6nmoreka [IOK
C3CPBHOC BpEMA https://m.edso0.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara nugposbie
n/n Tema ypoka Bceero K06H TPOTLHBIE Hpgucnmeclme H3yYeHUs oOpa3oBaTe/ibHbIE
padoTbl padoThI pecypesi
IIpeamer xumun. Pois XumMuu B KU3HA bubnuoreka [JOK
1 yeJjoBeKka. Tesa U BelecTsa 1 0 0 06.09.2023 https://m.edsoo.ru/ff0d210c
bub6nmoreka [IOK
2 [TousTre 0 MeTOAAX MO3HAHUS B XUMUHU 1 0 0 07.09.2023 https://m.edsoo.ru/ff0d227e
I1 o] «I
3 e naGomasonm n s oo 1 0 1 13.00.2023 ~ Promuorera LIOK
patopuit 1 1p pati hae https://m.edso0.ru/ffod23dc
1a0b0PATOPHBIM 000PYTIOBAHUEM)
Yucreie BemecTBa 1 cMecu. CriocoObl bubnuoreka [{OK
4 pazzaesneHus cMecen 1 0 0 14.09.2023 https://m.edsoo.ru/ff0d26ca
IT 0 02 «P
S cecel (na npiwepe oswcriot ronapenmof ) 0 ) 20002023  DnGmorexa LOK
o https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuoreka [{OK
6 ATOMBI U MOJIEKYJIBI 1 0 0 21.09.2023 https://m.edsoo.ru/ff0d2a6e
XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) bubnnorexa [JOK
! XAMHUYECKHUX IIIEMEHTOB 1 0 0 27.09.2023 https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 0 0 28.09.2023 Bubmuorexa LIOK
o https://m.edsoo.ru/ff0d2aéc
bubmmoteka IIOK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 0 0 04.10.2023 https://m.edsoo.ru/f0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. BuGmorexa LIOK
10 Xummueckas popmyra. BalieHTHOCTh aTOMOB 1 0 0 05.10.2023 https://m.edsoo.ru/ffod2eae
XUMHUYECKUX DJICMEHTOB
OtHocuUTeNbHAs aTOMHAs Macca. but6mmorekxa [IOK
1 OTHOcHTeNbHASI MOJIEKYJISIPHASL Macca . 0 0 11.10.2023 https://m.edsoo.ru/ff0d323c
MaccoBasi 1071 XUMAYECKOT0 dJIeMEHTa B but6mmoreka [IOK
12 COEAMHEHUU 1 0 0 12.10.2023 https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Moinbs. MonspHas 1 0 0 18.10.2023 bubnmnorexa [JOK

mMmacca

https://m.edsoo.ru/ff0d5230
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dusndyeckne ¥ XUMHUIECCKHUE SIBIICHHS.

bubnunoreka LIOK

14 XuMHueckas peakuus 0.5 19.10.2023 https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBus NPOTEKaHUs bubnuoreka [JOK
15 XUMHYECKUX PEaKIui 0.25 25.10.2023 https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUsI MacChl BELIECTB. bubmmoreka [JOK
16 XUMHYECKUE YPABHEHUS 0 26.10.2023 https://m.edsoo.ru/ff0d3b88
17 Brruncienus KkoaudecTBa, MacChl BEIIECTBA 110 0 08.11.2023 bubnunoreka LIOK
YPaBHEHUSAM XUMHUYECKUX PEaKIUM o https://m.edsoo.ru/ff0d5708
K .
18 (ciiziﬂH(ggim;Zﬁﬁ?{f; avencms 0 09.11.2023 ~ buomzorexa LIOK
’ ’ ’ o https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoOMOHOCOB — y4€HBIii-
bubnunoreka LIOK
19 SHIMKJIOTIETUCT. O606IEI€HI/I€ u 0 15.11.2023 https://m.edsoo.ru/f0d40c4
CUCTeMAaTH3AIHsI 3HAHHHA
KonTponbnas padora Nel no teme «BemiectBa bubnuoreka [IOK
20 Y XUMHYECKUE PEAKIIUN 0 16.11.2023 https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Coctas Bo3ayxa.
bubmuoreka [IOK
21 Kucnopon — snemMeHT U mpocToe BEIIecTBO. 0 22.11.2023 https://m.edsoo.ru/ff0d448e
O30H
Ouznyeckue U XMMHUYECKHE CBOMCTBA Bumorexa LIOK
22 KHCIIOpo/1a (peaKIuy OKUCIICHHUS, TOPCHHE). 0 23.11.2023 https://m.edsoo.ru/f0d4614
[TonsTre 06 okcuaax
Crioco0sl MostydeHus: KUCaopo/ia B
bu6nmorexa LIOK
23 1abopaTopuu U MPOMBIIUIEHHOCTH. 1 29.11.2023 https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
T . .
24 HonsTre o ii’fjﬁié‘ﬁfii?ﬁ P;II;:;II{(?II{/I;IH 0 30.11.2023 ~ bubmaorexa IOK
’ o https://m.edso0o.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX
TonnuBo (He(Th, yroiab U METaH).
but6mmorexa [IOK
25 3arpsi3HeHue BO3AyXa, CIOCOOBI €ro 0 06.12.2023 https://m.edsoo.ru/ffodAcda
TIPEIOTBPAICHUS
IT 6ota Ne 3
26 onyserte 1 coGmpaste KHeOpOa 1 07.12.2023 ~ bromnorera [IOK
. ’ T https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTBY
27 Bonopon — 31eMeHT B MPOCTOE BEIIECTBO. 0 13.12.2023 bubmuorexa [IOK

Haxoxnenue B mpupone

https://m.edsoo.ru/ff0d4dd0
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dusnueckre U XUMUYECKHE CBOMCTBA

bubnunoreka LIOK

28 Bojopoaa. [Ipumenenne Bogopoaa 0.25 14.12.2023 https://m.edsoo.ru/ff0d4ddo
bubnunoreka LIOK
29 [ToHsITHE O KUCIOTaX U COJSAX 0 20.12.2023 https://m.edsoo.ru/f0d50d2
CriocoOsl MmostydeHus BOAOPOIa B bubmmoreka [JOK
30 naboparopun 0.5 21.12.2023 https://m.edsoo.ru/ff0d4ddo
I1 6ota Ne 4
31 «ﬁilfyﬁ:;?; Eieﬁim BIZZEEfEa 1 27.12.2023 ~ bubmiorexa [JOK
. ’ o https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
. .. bubnunorexa LIOK
32 MomsipHblii 005EM ra30B. 3aK0H ABOTAIPO 0 28.12.2023 https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KOIMYECTBA BEIIECTBA
33 rasa Io ero U3BECTHOMY KOJIMYECTB 0 10.01.2024 bubmnorexa [IOK
oMy Y o https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITU 00BEMY
Brruncnenus 00bEMOB ra3oB M0 ypaBHEHUIO
. bubnuoreka [{OK
34 PEaKI1K Ha OCHOBE 3aKOHA 00BEMHBIX 0 11.01.2024 https://m.eds0o.ru/ff0d5708
OTHOIIICHUH T'a30B
. bubnuoreka [IOK
35 dusznyeckre 1 XUMHUYECKHUE CBOMCTBA BOIbI 0 17.01.2024 https://m.edsoo.ru/ff0d587a
. bubnuorexa [IOK
36 CocraB ocHoBaHui. [ToHssTHE 00 MHIMKATOPAX 0 18.01.2024 https://m.edsoo.ru/f0d59e2
Bopa kak pactBopurens. HackiieHHsie u
bubnmorexa LIOK
37 HEHACHIIIICHHBIE PacTBOPHI. MaccoBast 10Jst 0 24.01.2024 https://m.eds00.ru/f0d5b40
BEIIECTBA B paCTBOPE
II °5
B ipmrorosnenne paormopen ¢ onpercréroii ) 2501204  BuSmHOTeKa LIOK
. . R o https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JI€i paCTBOPEHHOTO BEIIECTBAY
KonrtponsHas pabota Ne2 o reme bubmuoteka [IOK
39 «Kucnopoa. Bonopoa. Boga» 0 31.01.2024 https://m.edsoo.ru/ff0d6342
Oxcupl: cocTaB, KnaccupUKaIys, bubmuoreka [JOK
40 HOMEHKJIaTypa 0 01.02.2024 https://m.edsoo.ru/ff0d664e
[TonydeHne u XuMHYECKHE CBOCTBA
bubnunorexa LIOK
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX 0.5 07.02.2024 https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, 0 08.02.2024 bubnmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHE CBOCTBA

bubnunoreka LIOK

43 OCHOBaHHM 0 14.02.2024 https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukaus, bub6nmoreka [IOK
44 HOMEHKJIaTypa 0 15.02.2024 https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnne u XMMUYECKHE CBONCTBA KMCIIOT 0.5 21.02.2024 bubmiorexa LIOK
' T https://m.edsoo.ru/ffOdfee2
16 Conu (cpenanue): HOMEHKJIATYpa, CIIOCOOBI 0 92 02.2024 BI/I6J'.II/IOTeKa HOK
MOJYYECHUS, XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubnuoreka [JOK
47 «OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX 1 28.02.2024 https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
48 ['eneTndeckast CBSI3b MEKIY Kaccamu 0 29 02.2024 EI/I6J'II/IOTeKa HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bubnunoreka LIOK
49 O000111eHIE U CUCTEMATH3aIU 3HAHUI 0 06.03.2024 https://m.eds00.ru/00ad9ch?
KontponsHas padora Ne3 o treme "OcHOBHBIE Bu6moteka [JOK
50 o 0 07.03.2024 .
KJIACChl HEOPTaHUYECKUX COCAMHEHUIN https://m.edsoo.ru/00ad9ela
[TepBbie TOMBITKY KIACCHPUKAITUN
bubnuoreka [{OK
51 XUMHUYECKUX 37ieMeHTOB. [loHsTHE O Tpymax 0 13.03.2024 https://m.edsoo.ru/00adoffa
CXOJTHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepronnueckas
52 cUcTeMa XMMU4Yeckux anemeHToB [1. M. 0 14.03.2024 BH6J?HOTeKa HOK
https://m.edsoo.ru/00ada52c
Menpeneena
bu6mmoteka IIOK
53 Ilepuonsl, TpymIIbL, MOATPYIIIEI 0 20.03.2024 https://m.eds0o.ru/00ada52c
Crpoenne atToMoB. CocTaB aTOMHBIX SJIEP. bubmmnoreka HOK
>4 N3oTomsl 0 21.03.2024 https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI04Y€K aTOMOB
. but6mmorekxa [IOK
55 anemeHToB llepuoguueckoit cucremsr /. U. 0 03.04.2024 https://m.edsoo.ru/00adasbe
Menneneena
XapakTeprucTuKa XUMHUECKOTO dJIEMEHTA TI0
56 ero nosioxeHuto B [lepuoguueckoit cucreme 0 04.04.2024 BH6J?HOTeKa LOK
https://m.edsoo.ru/00ada824
. . MenneneeBa
57 3nauenue [lepuonnueckoro 3akoHa s 0 10.04.2024 bu6muoreka [JOK

pa3BuTHUA HAayKu U npaktuku. /. .

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

MenpeneeB — y4€HbIU, NTEIaror 1 rpaKJaHuH

58 DIEeKTpOOTPULIATEIBHOCTh ATOMOB 1 0 11.04.2024 BI/I6J-II/IOTCK8. HOK

XUMHYECKHX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 WNonnas xumuyeckas CBs3b 1 0 17.04.2024 buGnuorexa LIOK

T https://m.edsoo.ru/00adac34
bu6nmoreka [IOK

60 KoBaneHTHas nossipHasi XMMUYECKasi CBA3b 1 0 18.04.2024 https://m.eds00.ru/00adaabs
bubnunoreka LIOK

61 KoBasieHTHast HEMOsApHAs XMMHUYECKask CBSI3b 1 0 24.04.2024 https://m.edsoo.ru/00adaab9
bu6nmmoreka [IOK

62 CreneHb OKUCICHUS 1 0 25.04.2024 https://m.edso0.ru/00adae28
) bubnuoreka [IOK

63 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 1 0 01.05.2024 https://m.eds00.ru/00adb076
bubnunoreka LIOK

64 OKucauTeny U BOCCTAHOBUTEIIU 1 0 02.05.2024 https://m.eds0o.ru/00adb076
KonTponbnas padota Ne4 o teme «CtpoeHue bubmmorexa [JOK

65 aToMa. XUMHUYECKAas CBSI3b» 1 0 08.05.2024 https://m.edsoo.ru/00adb486
PesepHblit ypok. O6001eHue u bubnuoreka [IOK

66 cucTeMaTu3als 3HaHU| 1 0 15.05.2024 https://m.edsoo.ru/00adb33c
PezepBublit ypok. O60011eHNE U Bbu6moreka [JOK

67 cucTeMaTu3alus 3HaHui 1 0 16.05.2024 https://m.edsoo.ru/00ad9ch2
PesepBHblil ypok. O606111eH1E 1 bubmmnoreka HOK

68 cucTeMaTu3anus 3HaHU1 1 0 22.05.2024 https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 9.5
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HOYPOYHOE IINTAHUPOBAHUE

9 KIIACC
KounvecTBO 4acoB DJIeKTPOHHBbIE
Ne HMara uugposbie
w/n Tema ypoka Beero K06}[Tp0.JILHLIe HpﬁaKTI/I‘IGCKI/Ie wysenus 0Bpa30OBaTEABHBIE
padoThI padoThI pecypesi
[Tepuoanueckuii 3akoH. [lepuoanueckas
bubnunoreka LIOK

1 cHUcTeMa XMMHUYECKUX 3yeMeHToB []. M. 1 0 0 06.09.2023 https://m.edso0.ru/00adb59e
Meneneena
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB

.. bubnunoreka LIOK

2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 0 0 07.09.2023 https://m.edso0.ru/00adbb6
MEPUOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 0 0 13.09.2023 BI/I6J'II/IOTeKa HOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunaper xumnueckoit CB}I?I/I M TUIIBI 1 0 0 14.09 2023 BI/I6J'-II/IOTCK8. 1HOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabora Nel mo teme

5) «IToBTOpenue u yriay0neHue 3HaHu 1 1 0 20.09.2023
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca

6 Knaccugukanus XuMHUecKuX peakuui no 1 0 0 21.09.2023 BI/I6J"II/IOTCKa HOK
pPa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOM PEaKINH.

bubmmoteka IIOK

7 [loHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 0 0 27.09.2023 https://m.edsoo.ru/00adbeda
peaKIusIxX
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

8 daxTopsl, BIWAIOIINE Ha CKOPOCTE 1 0 0 28.09 2023 BI/I6J"II/IOTCKa HOK
XMMHYECKON PEAKIIUU U MOJO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE 1 0 0 04.10 2023 BI/IGJ:II/IOTeKa HOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bu6muoreka [IOK

10 CunbHbIe U clladble JIEKTPOJIUTHI 1 0 0.25 05.10.2023 https://m.edsoo.ru/00adcd68

. but6mmorekxa [IOK
11 HonHble ypaBHEHHUS peakiuit 1 0 0.25 11.10.2023 https://m.edsoo.ru/00add448
12 XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAHMI 1 0 0.25 12.10.2023  bub6mmoreka [IOK
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B CBETE MPEJCTaBICHUN 00
BHGKTpOHHTquCKOﬁ aucconualnu

https://m.edso0.ru/00add5d8

XUMHNYECKUE CBOMCTBA COJIEU B CBETE

bu6nunorexa LIOK

13 MPEACTABICHUH 00 AIEKTPOTUTHUECKON 0 18.10.2023 https://m.edso0.ru/00addgb?
JUCCOITUAITII
. bubnunoreka LIOK
14 [TonsiTHE 0 TUApPOH3E CONeH 0 19.10.2023 https://m.edsoo.ru/00add9da
. bub6nmoreka [IOK

15 O06o01IeHre U cucTeMaTU3alus 3HaHUN 0 25.10.2023 https://m.edso0.ru/00addd12

16 [Tpaktuyeckas padora Ne 1. «Permenune 1 26.10.2023 BI/I6J'.II/IOTeKa HOK
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
K 60ota No2

17 Onexrpommmecxas anccotuatu 0 08112023 Bnbmorexa LIOK

' " https://m.edsoo.ru/00addecO
XUMUYECKUE peakllui B PACTBOPAX»

18 OO01as xapaKTepUCTHKA raJIOr€HOB. 0 09.11.2023 bubmmoreka [JOK
XHMMHMUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa o https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoJisiHast KUCIIOTA,

N bubnunoreka LIOK

19 XMMHUYECKHE CBOICTBA, MOJIyUYeHHE, 0.25 15.11.2023 https://m.edso0.ru/00ade 104
MIPUMCHCHUE
I1 6ota Ne 2

20 lonyesme conmoi knerots, myicse ¢ ) 16112003  Bubmmotexa LIOK

. ’ o https://m.edsoo.ru/00ade348
CBOMCTBY»
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
. bubmmoreka IIOK

21 peakIuii, eciii OJIMH U3 PeareHTOB JaH B 0 22.11.2023 https://m.edsoo.ru/00ade488
M30bITKE
O6mas xapakrepucTuka 31emMeHToB VIA- bubmuoreka [IOK

22 TPYIITIBI 0 23.11.2023 https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.

" N bubmmoreka IIOK

23 Haxoxnenue cepsl u eé COGUI[I/IHCHI/II/I B 0 29.11.2023 https://m.edsoo.ru/00ade64a
MIPUPOJIe. XUMUIECKHE CBOHCTBA CEPBI
CepoBoaopon, cTpoeHue, hu3ndecKue u bubnuotexa [JOK

24 XMMHYECKHUE CBOMCTBA 0 30.11.2023 https://m.edsoo.ru/00ade802
Oxcupl cepbl. CepHast KHCIIOTa, GU3HIESCKIE bubnmnorexa [JOK

25 . 0 06.12.2023 .

U XUMHYECKHUE CBOICTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28

2% XHUMHYECKUE PEAKLIUH, JIEKALUE B OCHOBE 0 07.12.2023 bu6muoreka [IOK

IMPOMBIIIJIICHHOT'O crocoba IIOJIYUCHUA

https://m.edsoo.ru/00adec8a
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CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE
OKpY>Karollel cpelibl COEAUHEHUSIMU CEPBI

BrlunciieHrne MaccoBOil JOJIU BBIXOA

bu6nmoreka [IOK

21 MPOJYKTa pEaKkIuu 13.12.2023 https://m.edsoo.ru/00adec8a
| S — A ooz BT 0K
PYIIIEL » bactipoctp . PHPOE, o https://m.edsoo.ru/00adeea6
¢bu3nyecKkrue 1 XuMHUYeCcKre CBOMCTBA
29 AMMHaK, ero GU3NIeCKue 1 XUMUICCKHE 20.12.2023 bubnmnoreka HOK
CBOMCTBA, IOJIYYCHUE U IPUMECHEHUE o https://m.eds00.ru/00adf004
IT 6ota No 3
g | meomepbonledio e Aoz B 10K
N ’ o https://m.eds00.ru/00adf180
CBOMCTB»
A3OTHAas KUCIOTa, €€ (hru3ndecKue u bubmmoreka [JOK
31 XMMHYECKHE CBOMCTBA 27.12.2023 https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS
30 B KaueCTBE MUHEPAIbHBIX YAOOpEHUH. 28.12.2023 bubmmorexa [JOK
XHWMHMUYECKOE 3arpsI3HEHUE OKPYXKaIoIen " https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUsIMU a30Ta
O .0 \Y
B ron, gumccne nmaeoe 10012024  BubmnoTera LIOK
N o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJTyuYeHHE
nu
| Tmmoormme ey e ovanms  BiEmerea 10K
. ' o https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hochaTamu
35 VYrnepon, pacnpocTpaHeHue B IPUpPoOIe, 17.01.2024 bubnnorexa [JOK
(bu3nuecKkrue U XUMHUYeCKHe CBOMCTBA T https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gpusndeckue u
XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHE bubnuoreka [{OK
36 18.01.2024 .
po0JIeMBl, CBA3aHHBIE C OKCUIIOM YIIiepoja https://m.edsoo.ru/00adfebe
(V)
.. but6mmorekxa [IOK
37 VroapHas KUCIIOTa U €€ COJIU 24.01.2024 hitps://m.eds00.ru/00ae006¢
I1 o4
B Tonysemme yroemmorororase, 25012024 ~BuGMHOTeKa LIOK
ya yr i " o https://m.edsoo0.ru/00ae027e
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
39 IlepBoHauaIbHBIE TOHATHUS 00 OPraHUYECKUX 31.01.2024 @ Bubnuoteka [IOK
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BEIIIECTBAX KaK O COCUHEHUAX yIriiepoja

https://m.edso0.ru/00ae054¢

but6mmoreka [IOK

40 Kpemuuii u ero coenunenust 01.02.2024 https://m.eds00.ru/00ae080a
I1 o6ota Ne 5. P
41 3Kiii$q§§§?§nﬁ$1aﬂaq o Teve 07.02.2024  bubmorexa LIOK
N T https://m.edso0.ru/00ae0bf2
«BaxHeiimne HeMeTaJUIbl U UX COCAUHEHHS
KonTtponsHas padora Ne3 o reme bubnunoreka [JOK
42 . 08.02.2024 i
«Baxuelnme HeMeTaUIbI U UX COEIUHEHUS)) https://m.edsoo.ru/00ae0el18
OO6m1ast XxapaKTepruCTHKa XUMUYECKHUX
3JIEMEHTOB — METaJJIOB. MeTajuindeckas bubmuorexa [IOK
43 14.02.2024 .
CBSI3b M METAJUIMYECKAs] KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
pemrérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XUMHYECKHE CBOMCTBA METAJJIOB.
. . bubnunoreka LIOK
44 DNEKTPOXUMHUYECKUI PsiJl HAPSIKEHUN 15.02.2024 https://m.edso0.ru/00ae1 156
METaJIJIOB
O61ue cnocoObl MOTy4YeHHUS] METAJLIOB.
CmuiaBbl. Beruuciienust o ypaBHEHUSIM bubnnorexa [JOK
45 . 21.02.2024 i
XUMHYECKUX PEaKIUi, €CIu OJUH U3 https://m.edsoo.ru/00ae1156
pPEareHTOB COACPKUT MPUMECH
bubnunoreka LIOK
46 [TonsTHE O KOPPO3UM METAIIIOB 22.02.2024 hitps://m.eds0o.ru/00ae1278
bubnunorexa LIOK
47 [lenounbie MeTaIIBI 28.02.2024 https://m.eds00.ru/00ae14b2
bu6nunorexa LIOK
48 Okcubl ¥ THAPOKCUBI HATPUS U KNS 29.02.2024 https://m.edsoo.ru/00ael4b2
[llenouHo3eMenbHBIC METAIUTBI — KATBITI 1 bubnuoreka [{OK
49 MarHum 06.03.2024 https://m.edsoo.ru/00ae15e8
. bu6nmorexa LIOK
50 BaxxHelmnme coenMHEHNS KAJIbIUS 07.03.2024 https://m.edsoo.ru/00ael5e8
51 O06o00mmenne 1 cucTeMaTH3alus 3HAHUH 13.03.2024
.. .. but6mmorekxa [IOK
52 XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS 14.03.2024 hitps.//m.eds00.ru/00ae1886
[IpakTuyeckas pabora Ne 6 o Teme bu6muoreka [IOK
53 s R " 20.03.2024 ]
JKEcTKOCTh BOJIBI U METOJIBI €€ YCTPaHEHUS https://m.edsoo.ru/00aelae8
54 AmoMurHit 21.03.2024  bromorexa HOK

https://m.edsoo.ru/00aelc64
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AmMdoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK
95 TUJIPOKCUIA 1 03.04.2024 https://m.edsoo.ru/00aelc64
bubnunorexa LIOK
56 Keneso 1 04.04.2024 https://m.edsoo.ru/00ae1d86
Oxcupl, THIPOKCUIBI U cosn kene3a (1) u bu6nunoreka LIOK
57 xenesa (1) 1 10.04.2024 https://m.eds00.ru/00ae35e6
58 O06001IeHre U CHCTeMaTH3alus 3HAHUN 1 11.04.2024
IT 6ora Ne 7. P
59 3Kiii$q§§§?§nﬁ$1aﬂaq o Teve 1 17.04.2024 ~ Dubmiorexa [JOK
. o https://m.edsoo.ru/00ae3de8
«BakHelIe MeTaibl U UX COCTUHCHHS
Brruncnenus mo ypaBHEHUSIM XHMHYECKUX
peaxui, eciu OJUH U3 PEareHTOB JIaH B
bubnuoreka [IOK
60 M30BITKE WU COZCPIHHT IPUMECH. 1 18.04.2024 https://m.edsoo.ru/00ae1 750
Brruncnenus MaccoBoii 1011 BBIXOa
MPOAYKTA PEAKIIHI
61 O000111eHIE U CUCTEMATU3aIlUs 3HAHUI 1 24.04.2024
62 KOHTpOJ:I'LHa}I pabota Ned o Teme 1 25 04.2024
«BakHeWIe MEeTaIbl H UX COCTUHCHHS
BeniecTBa u maTepuaibl B TOBCEITHEBHOM bubnnoreka [JOK
63 YKW3HU YeJIOBEKa 1 01.05.2024 https://m.edsoo0.ru/00ae3f50
XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH bubmuorexa [IOK
64 cpeasl 1 02.05.2024 https://m.edsoo.ru/00ae4270
Ponp XxumMuM B pelIeHnN SKOJIOTUYECKHUX bubmmnoreka HOK
65 mpo0sem 1 08.05.2024 https://m.eds00.ru/00ae4270
66 PesepBHBIit ypok. 06061116lee " 1 15.05.2024 BI/I6J'.II/IOTeKa HOK
cucTeMaTHu3alis 3HaHuH https://m.edsoo.ru/00ae0dOa
PezepBHblit ypok. O6o011eHNE U bu6mmoteka [JOK
67 cucTeMaTu3alus 3HaHui 1 16.05.2024 https://m.edsoo.ru/00adb33c
PesepBHrlit ypok. O60011eH1Ee 1 bubmuoteka [IOK
68 cUCTeMaTU3alus 3HaHUI 1 22.05.2024 https://m.edsoo.ru/00ad9cb?2
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
HNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 8 kinacc/ 'abpuensia O.C., OctpoymoB WU.I'., Cnagkor C.A., AKIIHOHEPHOE
obmectBo «M3natenbetBo «IIpocBenienne»

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe 0011eCTBO
«M3parenbctBO «IIpocBemienne»

» Xumus, 9 kiacce/ I'abpuensia O.C., Octpoymos WU.I'., CnaakoB C.A., AKIOHEpHOE
obmectBo «M3natenbctBo «IIpocBenienne»

» Xumus, 9 kimace/ Pyasurtuc I'.E., ®enpaman @.I'., AkimorepHoe o0IIeCTBO
«3marensctBO «lIpocBemenue»

- IONOJIHUTEIbHAS TUTEpaTypa

1. XKypnan «XuMust B IKOJIEY;

2. Kontpen - Xumust juis Beex (http://kontren.narod.ru). - nadopmMamosHo-
00pa3oBaTeNbHBIN CAUT 71 TEX, KTO U3y4aeT XUMHUIO, KTO €€ MPENoIaeT, AJII BCEX KTO
UHTEPECYeTCs XUMUEH.

3. Anxumuk (http://www.alhimik.ru/) - ogun U3 Ty4mmx caiToB pycCKOA3BIYHOTO
XUMUYecKoro MHTepHeTa OpUEHTUPOBAHHBIN HA YUUTENS U YUCHUKA, IPENIOAABATEIIS U
CTyJICHTA.

4. DHIMKIONEANYECKUAN CIIOBAPh FOHOTO XMMHUKA

METOJIUYECKHUE MATEPHUAJIBI JJJISA YUYUTEJISA

1. 'abpuensu O.C. U3yyaem xumuto B 8 Kki1.: nuaakTudeckue matepuaisl / O.C.
[Mabpuensn, T.B. CmupHoBa. — M.: bauk mitoc

2. Xumusi: 8 Kj1acc: KOHTPOJIbHBIE U IPOBEpOUYHBIE paboThl kK yueOHuky O.C. ['abpuensina
«Xumus. 8 kinace» / O.C. I'abpuensn, [1.H. bepeskun, A.A. YmakoBa u ap. — M. : lIpoda;
3. I'abpuensu O.C., BuckoOoiinukosa H.II., SlurykoBa A.B. HactonpHas kHUra yunTess.
Xumus. 8 ki1.: Meroauueckoe nocooue. — M.: [lpoda;

4. T'abpuensn O.C., Pynos H.H., Tonkynos B.1. Xumuueckuii 5KCIepUMEHT B IIKOJE. §
kiacc. — M.: [lpoda

5. Anxumuk (http://mwww.alhimik.ru/) - ogus U3 TydImMx caiToB PyCCKOS3BIYHOTO
xuMudeckoro HTepHeTa OpUeHTUPOBAHHBIN HA YYUTENS M YUYECHUKA, TIPENO1aBaTelis U
CTYJICHTA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
3. Menuapecypchl.
[1 CD «Heopraaudeckasi XUMHS, U31aTEITBCTBO « Y UATEITb)
1 CD «lIkona Kupumia u Medoaus», n31aTenbCTBO «Y YUTEIb
[ Xumus. [Ipoceemenue «Heoprannueckas xumus», 8 kiacc. (Ha 2-X IUcKax)
[ Xumus (8-11 kimacc). BuptyanbHas naboparopust (yueOHOE IEKTPOHHOE U3/IaHKE)
https://resh.edu.ru
https://www.yaklass.ru



