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MNOACHUTEJIBHASA 3AIIMCKA

[TporpaMma 1o XUMHUU Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHMs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHUS OCHOBHOHW 00pa3oBaTEeNIbHON MPOrpaMMBI OCHOBHOTO
obmiero o6paszoBanusi, npexacraBieHHbx B @I'OC OOO, a Takke Ha OcHOBE (enepanbHON
pabodeil mporpaMMBbl BOCIIUTAHUS U ¢ YIETOM KOHIICTIIIMU IMPETOJaBaHusl yueOHOro IpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX Opranmu3anusax Poccuiickoit deaepanmm.

[IporpaMmma 1o XuMuU Aa€T MpeACTaBICHHE O IeNAX, OOIIel cTpareruu OoO0y4deHwus,
BOCIIMTAHUS W Pa3BUTHsI OOY4YaIOIIMXCS CpPEACTBAMM Yy4yeOHOro IIpeIMeTa, YCTAHABIIMBAET
o0s3aTeNbHOE TIPEIMETHOE COJEpKAHUE, MPelyCMaTpUBaeT paclpe/esieHne ero mo Kiaccam u
CTPYKTYpHUPOBAHUE 10 pa3jiesiaM U TEMaM MPOrpaMMbl 110 XMMHH, ONPENEISAET KOIMYECTBEHHbIE
U KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUSA, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh
U3YUYCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEJAMETHBIX CBS3EH, JOTMKH y4eOHOTO
mporecca, BO3PacTHBIX 0COOCHHOCTE 00yUaromuXxcsi, OnpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3yiIbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbHOW MPOTPaMMBbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a TakKe TpeOOBaHUI K pe3yibTaTaM O00y4eHHS XUMUU
Ha YypOBHE LeJell u3ydeHHs] IpeIMeTa U OCHOBHBIX BMJIOB Yy4eOHO-II03HaBaTEIbHOU
JEeSTENIbHOCTH 00Yy4aroIIerocs o OCBOCHUIO Y4EOHOTO CO/IepKaHus.

3HaHME XUMUU CIIY)KUT OCHOBOM 115l (pOpMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCs, €ro
NPECTaBICHUN O MAaTePUATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMUPYEMbIE XUMHEH
MPEJICTABICHUS O B3aMOIPEBPAIICHUSIX SHEPTUU U 00 IBOIIOLMHU BEIIECTB B MPHUPOJIE, O MyTSIX
pemieHust TI00aNBHBIX TPOOJIEM YCTOMYMBOTO Ppa3BUTUSI YEJIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOH, MUIEBOI U IKOJIOTHUECKO 0e30M1acHOCTH, TPOOIEeM 3paBOOXPAHECHHUSL.

H3ydenue xumuu:

CIIOCOOCTBYET pealin3allii BO3MOKHOCTEH JJIsi CAMOPA3BUTHA U (POPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ 001Iel u GyHKIIMOHATBLHOW IPaMOTHOCTH;

BHOCHUT BKJIJ] B (DOPMUPOBAHKE MBIIUICHHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
HAaBBIKOB ux CaMOCTOSITEIILHOU yqe6H0i/’I JACATCIIbHOCTH, SKCIICPUMCHTAJIbHBIX n
UCCIICIOBATEIIbCKUX YMCHHH, HEOOXOJMMBIX KaK B IIOBCCIHCBHOW IJKM3HH, TaK M B
npoQeCCHOHAIBHON A TEIHHOCTH;

3HAaKOMUT CO CHGI.IH(bHKOﬁ HAay4YHOT'O MBIIIJICHUSA, 3aKJIIaAbIBACT OCHOBBI LICJIOCTHOT'O

B3IUIAJa Ha EIUHCTBO IIPUPOJABI U YEJIOBEKA, SABIAETCA OTBETCTBCHHBIM JTAallOM
B (hOpPMUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0yYaroLXCs;

crocoOcTByeT (HOPMHUPOBAHHMIO IICHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAyYHBIM
3HAaHUSIM, K TMPHPOJIE, K 4YCIOBEKY, BHOCHUT CBOH BKJIaJ B 3KOJOTHMYECKOE OOpa3oBaHUE
oOy4Jaronuxcs.

I[aHHBIe HalpaBJICHUA B O6y‘l€HI/II/I XAMHHA 00€CIeYHBaIOTCS CHGI.IH(l)HKOfI COACPIKAHUA
y‘~I€6HOI‘O npeamera, KOTOpI)If/'I ABJLICTCA TNEAArornyceCKu  aJaliTUPOBAHHBIM  OTPAKCHUCM
0aszoBoi HAayKH XUMHU HA OHpGHeHéHHOM aTamne eé Pa3BUTHA.



Kypc xuMuu Ha ypoBHE OCHOBHOTO OOILEro oOpa3oBaHHsS OPHUEHTUPOBAH HA OCBOCHUE
00y4aroUMMHUCS CUCTEMbI TIEPBOHAYAIIBHBIX MMOHATUM XUMHH, OCHOB HEOPTaHMUECKOM XUMHUU U
HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHATUN OPTaHUYECKON XUMUH.

CrtpykTypa coiepaHusi IporpaMMbl 10 XUMHUU c(HOpPMHpPOBaAHA HA OCHOBE CHCTEMHOTO
noaxoja kK e€ m3ydenuro. CojepiaHue CKJIAJbIBAETCS U3 CUCTEMBl MOHATUH O XMMHYECKOM
9JIeMEHTE W BEUIECTBE M CHCTEMbl THOHATUH O XHUMHUYECKOW peakuuu. OO 3TU CUCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 10 MNPUHLHUIY IOCJIEI0BATEIbHOIO pPa3BUTHs 3HAHMM Ha OCHOBE
TEOPETHUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— ATOMHO-MOJIEKYJIIPHOT'O YU€HHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,
- Ilepuoaunueckoro 3akoHa [I. . MenzeneeBa Kak OCHOBHOT'O 3aKOHA XUMMH;
— Y4YEHHS O CTPOCHHUM aToMa U XMMUUYECKOH CBSI3H;

— NPEACTaBICHUHN 00 IEKTPOJUTUYECKON AUCCOLUAIMH BEIIECTB B PACTBOPAX.

TeOpeTI/I‘{eCKI/Ie S3HAHUA PACCMATPUBAIOTCA HA OCHOBC OMIIMPUYCCKH IIOJIYUCHHBIX H
OCMBICJICHHBIX (1)aKTOB, Pa3sBUBAIOTCA IMOCJICAOBATCIIBHO OT OJHOIO0 YpPOBHA K Jpyromy,
BBITIOJIHAA (1)yHKI_II/II/I 00BACHEHHST U IMPOIrHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3MOKHOCTEH
MPAKTUYCCKOI'0 IPUMCHCHUA U IMOJTYYCHHUA N3YUaCMbIX BCIICCTB.

OcBoeHue MporpaMMbl 1O XHMHH CHOCOOCTBYET (HOPMHPOBAHUIO TPEACTABICHUS O
XMMHUYECKON COCTaBIISAIOLIEH HAaydyHOM KapTUHbI MHUpa B JIOTUKE €€ CHCTEMHOM NpUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAaHUIO U METO/aM M03HaHUs B Hayke. M3yueHue xumMuu
OPOMCXOJUT C TPHUBJICYCHUEM 3HAHUM M3 paHee M3YYCHHbIX Y4YEOHBIX IPEIMETOB:
«Oxpyxatomuit Mup», «buomnorus. 5—7 knacces» u «®usuka. 7 Kiaccey.

[Tpu u3yyeHUM XUMUU IPOUCXOTUT GOPMUPOBAHNE 3HAHUI OCHOB XUMUYECKOW HAYKU KaK
00J1acTU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOMN NEATEIbHOCTH YEIOBEKA U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. 3a/lada yueOHOro IMpeiMeTa COCTOUT B (pOPMUPOBAHUU
CHUCTEMbl XUMHUYECKUX 3HAHUW — BaXKHEUIIUX (DAKTOB, MOHATHUN, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHUH, JOCTYMHBIX 0000IIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
MPHOOIIEHNN K HAyYHBIM METO/IaM MMO3HAHUS TP N3YYCHHUH BEIISCTB U XUMUUYCCKUX PEaKInid, B
dbopMUpPOBaHUM ¥ PA3BUTHH TMO3HABATEIbHBIX YMEHUH M HUX TNPUMEHEHUU B Yy4eOHO-
MI03HABATEILHON U y4eOHO-HUCCIIE0BATEIBCKOM IEATEIbHOCTH, OCBOCHUH TPABUII O€3011acHOTO
oOpallieHus ¢ BeleCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy W3yYyeHWU XUMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)XKHOE 3HAUCHHUE
nproOpeny Takue e, KaK:

— (hopMHpOBaHNE MHTEIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K CaMOOOpPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY WPHHSATHIO PEIICHUN, CIIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KHU3HU;

— HANpaBIEHHOCTh OOYYEHHS HA CHCTEMAaTHYECKOE TPUOOIIEHHE OOydJalomMxcs K
CaMOCTOSITEJIPHOM ~ [MO3HABaTENbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  IIO3HaHUf,
(GopMHPYIOLIMM MOTUBALIMIO M pa3BUTHE CLIOCOOHOCTEH K XUMUH;



— obecneueHue yCHOBHﬁ, CHOCO6CTByI-OH_II/IX HpI/IO6peTeHI/II-O O6y‘{aIOILII/IMI/IC$I OIIbITa
pa3H006pa3H0171 ACATCIIbHOCTH, IIO3HAHHUA M CAMOIIO3HAHMsA, KJIIFOYCBBIX HABBIKOB (KJ'II-OLIGBBIX
KOMHGTGHHI/Iﬁ), HMCIOIUMX YHUBCPCAJIbHOC 3HAUYCHUC IJIA PA3JIMYHBIX BUAOB ACATCIIbHOCTHU,

— (popmupoBanue o01el PyHKIIMOHAIIBHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
Yrcie YMEHHH OOBSCHATh M OIEHHMBATH SIBJICHHUS OKPY)KAIOIIETO MHPA, MCIIONB3Ysl 3HAHHS H
OTBIT, TMOJYYECHHbIE MPU H3IYYEHUU XHUMHUHU, MPUMEHATh HUX MpPH pPEIIeHUH mpodiieM B
IIOBCEJHEBHOM KU3HU U TPYJAOBOU NEATEIBHOCTH;

— (opmupoBaHue y 00yJaArOIIUXCS TYMAaHUCTHYECKUX OTHOIICHUN, TOHUMAHUS [IEHHOCTH
XUMHUYECKHX 3HAHHWM I BBIPAOOTKH SKOJOTHYECKH I€JIecO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOIHOMN
Cpenbl;

— Pa3BUTUC MOTHUBAIIUU K O6y‘leHI/II-O, CIIOCOOHOCTEH K CaAMOKOHTPOJIIO U CAMOBOCIITUTAHUIO

Ha OCHOBE YCBOCHHS 00IIEYETOBEUECKUX [IEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY
npodusIs ¥ HAIIPaBJIEHHOCTH JANbHEHUIIEro 00y4eHusl.

OO6muIee 9nciI0 YacoB, OTBENEHHBIX ISl M3YYCHHUS] XUMHUH Ha YPOBHE OCHOBHOTO OOIIETO
obpasoBanusi, coctaisieT 136 yaco: B 8 kimacce — 68 yacoB (2 yaca B HefeN0), B 9 kiiacce — 68
4yacoB (2 yaca B HEJCIIIO).

COAEPXAHUE OBYYEHUSA
8 KJIACC
IlepBoHaYa/bHbIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XMMHHM B JKM3HH 4YelIOBeKa. XUMHS B CHUCTEMe HayK. Tema u
BemecTBa. dusnyeckue CBOICTBA BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsitue o
METO/1aX MO3HaHMs B XUMHH. YHCThIC BemecTBa 1 cMecH. CriocoObl pasiesieHrst CMECEH.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE dyeMeHThl. CHMBOIBI XUMHYECKHX D3JIEMEHTOB.
[Ipocteie 1 cnoxHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

XuMuueckas (1)opMyJ1a. BajnenTtHocTh aTOMOB  XMMHWYECKHX  DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCUICCTB. OrnHocurenbHas aroMHasg Macca. OTHOCHTCIbLHAS MOJICKYJISIpHAasA
Macca. MaccoBas JI0JIs XMMHUYECKOIr 0 JIeMEHTa B COSTUHECHUM.

KonuuectBo BemiectBa. Moisb. MomsipHass Macca. B3auMOCBsSI3b KOJIMYECTBA, MAacChl U
YHClia CTPYKTYPHBIX €IMHHUII BenecTBa. Pacu€Tsl mo hopMynaMm XUMUYECKIX COCTUHEHUI.

Ouznueckue M XUMUYECKHE SBJICHUs. XHUMHUYECKas peakius U e€ TpU3HAKU. 3aKOH
COXPaHCHUS MACChl BEIECTB. XUMHUYECKHE ypaBHeHHs. Kiraccupukanmss XUMUYECKUX PEaKIuii
(coemuHeHus, pa3I0KEeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuit yIkcnepumenm:
3HAKOMCTBO C XMMHYECKOW IMOCYAOW, MpaBHJIaMH pabOThl B jabopaTopuu U MpHEMaMHU

oOpareHust ¢ JT1abOpaTOpHBIM O0OpYyIOBAaHUEM, M3YYCHHE W ONMHCAaHWE (U3MUYECKUX CBOHCTB
00pa3IoB HEOPraHMYECKUX BEIECTB, HAOMIOCHUE (PU3NUECKUX (TUIABJICHUE BOCKA, TasTHUE JIbJA,



pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCALlUs BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYH,
IPOKAIIMBaHUE MEIHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIOTON) SIBJICHUN, HAOII0ICHHIE
U ONHCAaHHWE TPU3HAKOB IPOTEKAHUS XMMHYECKHUX peakuuil (pas3jokeHue caxapa,
B3aMMO/ICHCTBHE CEPHON KUCIIOTHI C XJIOpUAOM Oapus, pasznoxenue ruapokcuna menu (1) mpu
HarpeBaHuu, B3auUMoeWcTBUE jkene3a ¢ pactBopoM coinu meau (II), u3yuenuwe crnoco6oB
paszeneHus CMeceil: ¢ IMOMOIbI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHME, IUCTHIUISLIMS,
xpomarorpadus, TNpPOBEIEHHUE OUYUCTKU IIOBApEHHOW COJM, HAOIIOJAEHUE M ONMCaHUE
pe3yabTaTOB IPOBEACHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE
MoJieell MOJIEKyT (IapOCTEP)KHEBBIX ).

Baxkueiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3myxa. Kuciaopox — 371eMEHT M IpOCTOE BEIECTBO.
Haxoxenue kucioposa B npupojie, GU3HUecKre U XUMHYECKUE CBOWCTBA (PEaKIuu TOpPEHUs).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJIydeHHsS KHUCIOpoJa B JlabopaTopuu U
npoMmblIeHHOCTH. KpyroBopot kuciopoja B npupoae. O30H — amioTponHas MoAuduKanus
KHCIIOPOJA.

TermnoBoit 3(dekT XUMHUYECKOH peakIui, TEPMOXMMHUYECKHE YpaBHEHHUS, 5K30- H
SHAOTEPMHUUYECKHE peakUuH. TOoINIMBO: yroiab M MeTaH. 3arpsA3HEHHE BO3[yXa, YCWICHHE
HapHUKOBOTO 3((heKTa, pa3pyleHHe 030HOBOTO CIIOS.

Bomopon — »aneMeHT W mpocToe BeliecTBO. HaxokieHue Bopopoga B IPUPOJE,
(du3nvecKrue U XUMHYECKHE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI ToTydeHus. KUCIIOThI U COoH.

Momnsipabiii 00b€M ra3oB. Pacuérel Mo XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cpolcTBa BoAbl. Bonma kak pactBopurens. PactBopbl. HacellieHHblE H
HEHACBILICHHbIE pacTBOpBl. PacTBopuMOCTb BewmecTB B Boje. MaccoBas [oJs BeElIeCTBa B
pactBope. XuMHuyeckue cBoiicTBa Boabl. OcHOBaHUA. Poiib pacTBOpPOB B NpPHUPOJE U B JKU3HU
yesoBeka. KpyroBopor Boasl B npupone. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Kiaccupukanus Heopranmdeckux coenuHeHuid. Oxkcuabl. Kiaccudukanus OKCHJIOB:

coneoOpa3ymoire (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HecoeoOpasyromue. HoMmenknatypa
okcu10B. du3nyeckne U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyyeHue okcuaoB.

OcnoBanus. Kriaccudukanuss OCHOBaHHMI: WIENIOYM M HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBanuil. ®Pu3snueckue M XHMMHUYECKHE CBOWCTBAa ocHOBaHMU. I[lomyueHue
OCHOBaHUMH.

Kucnorel. Knaccudukanus kucnor. Homenkinarypa kucinor. Ou3UUecKue U XUMHUECKUE
cBoiicTBa KucnoT. Ps aktuBHocTn metaiuioB H. H. bekerosa. [TostyuyeHue Kucior.

Conu. Homenkiarypa cosneid. dusnueckue U XMMUYECKUE CBOMCTBa cojieid. [lomydyenue
coJeil.

I'eneTnyeckas cBs3b MCXKAY KiIaCCaMM HCOPTaHUYCCKHUX COGHHHGHHﬁ.

Xumuueckuit yIkcnepumenm:



KaueCTBEHHOE ONpE/IE/ICHNEe COAEPKaHMsI KUCIOpoJa B BO3JyXe, NOJMydyeHue, cCoOOupaHue,
pacro3HaBaHUE M M3yYEHUE CBOMICTB KUCIOpOJa, HAOJIOJECHUE B3aUMOJACHCTBUS BEILIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS W TNPEKpallleHUs ropeHus (moxkapa), 03HaAKOMIICHUE C
oOpa3laMu OKCUJOB M ONHUCAaHHE MX CBOICTB, IOJy4YeHHE, COOMpaHuE, pPACIIO3HABaHUE U
U3y4eHHUE CBOWMCTB BoaOpoaa (ropeHue), B3aumojnencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MOYKHO HCITOJIb30BAHKE BHJICOMATCPUAIIOB), HAOIIOICHIE 00PA3IOB BEIIECTB KOJIMIECTBOM
1 Monb, HccienoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPENEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTaulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), MCCIEJIOBAaHHE OOpA3L0B HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOIIO/ICHUE M3MEHEHUS OKPACKH WHIMKATOPOB B PACTBOPAaX KHUCIOT U IEIOYeH, U3ydyeHue
B3aumoeiicTBuss okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCIOT C MeETalIaMH,
peakiuil HeWTpalu3aluu, IIOJy4eHHEe HEepPACTBOPUMBIX OCHOBAHHI, BBITECHEHHE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHUE SKCIIEpUMEHTANIbHBIX 33/]1a4 110 TeMe «BaxHeilmune
KJIACChl HEOPTAHUYECKUX COCTUHEHU.

Iepuoanyecknii 3axkon u Ilepuoguyeckasi cucreMa xummuyeckux jiementos /. U.
MenpeneeBa. CTpoeHue aToMOB. XUMHY€ECKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

HepBI)IG IIOIIBITKH KJ'IaCCI/I(l)I/IKaLII/II/I XUMHUYECKHX dJIeMeHTOB. [ToHsATHE O rpyimimax CXO0JHbIX
9JIEMEHTOB (IEIOYHbIC U IIETOYHO3EMEbHBIC METAJIIbI, TAJIOTCHbI, THEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIe 00pa3yoT aM(pOTEPHBIE OKCHJIBI U TUAPOKCH/IBI.

Ilepuonnueckuit  3akoH. llepuogmueckas cucrtema XUMHUYECKHX diemMeHTOB /I
U. MenneneeBa. Kopotkonepuonnas u anuHHornepuoaHas ¢opmsl [lepuoanueckoit cuctemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HUECKUN CMBICH
MOPSIIKOBOTO HOMEPa, HOMEPOB MEPUO/IA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocraB aromsbIx szuep. MW3oromsl. Onektponsl. CrTpoenue
AJIEKTPOHHBIX 000JI0UYEK aTOMOB MEpBbIX 20 XuMHUYECKHUX IeMEeHTOB [lepunoanueckoil cucTembl
J. W. MenzgeneeBa. XapakTepUCTUKa XUMHUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUIO B
[Tepnonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS PaInyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U NIEPUOIAM.

3nauenue [leproanyeckoro 3akona u [lepuoandeckoil CUCTEMbI XUMHUUECKUX JIEMEHTOB
JUTS pa3BUTHs HayKu U npakTuku. JI. V1. MeneneeB — y4€HbIA U TPAKIAHUH.

XuMuyeckas CBSI3b. KoBanenrnas (momnsipHas u HEMNoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 2JIEMEHTOB. MloHHAas CBSI3b.

Crenenb okuciaeHus. OKUCIUTEIbHO-BOCCTAaHOBUTEIBLHEIC pCaKIuu. Hpoueccm OKHUCICHUA
1 BoccTaHoBJIeHUS. OKMCIUTEIIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumernmnt.
HN3YUCHUC O6pa3LIOB BC€IICCTB MCTATJIOB M HEMCTAJLIIOB, B3aUMOCHUCTBHE TUAPOKCHU A

LMHKA C pacTBOPAMHU KHUCIOT W IIEIOYEH, IIPOBEICHUE OIBITOB, WIIOCTPUPYIOIIUX IIPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKLuil (FOpeHUE, peakluu pa3yioKeHNs, COEJUHEHUS).



Meosicnpeomemmnvnie ceasu

Peanuzamusi MeXXnpeaMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHU B 8 KJIACCE€ OCYILECTBISAETCS
4yepe3 UCIOJNb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX IOHSATHH, TaK W TOHSITHIA,
SIBIIIFOIINXCSI CHCTEMHBIMU JIJISI OTAECIBHBIX MPEJIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC TIOHATHS: HAyYHBIH (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAJIH3,

CHHTC3, Knaccn(bmcaum[, MEpUOANIHOCTD, Ha6JIIOZ[€HI/I€, SKCIICPUMCHT, MOJACIIMPOBAHUC,
HU3MCPCHHUC, MOJICJIb, SABJICHUC.

®dusnka: Marepusi, aroM, 3JCKTPOH, IPOTOH, HEHTPOH, HMOH, HYKIHWJ, H30TOIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, SJCKTPUUSCKHUU 3apsijl, BEMIECTBO, TEJO, O0BEM, arperaTHoe
COCTOSTHHE BEIECTBA, ra3, (PU3NYCCKUEC BEIUYHMHBI, CIUHHUIIBI M3MEPEHHS, KOCMOC, IUIAHETHI,
3BE3161, ComHILE.

buomnorus: potocuntes, npixanue, ouocdepa.

['eorpadus: armocdhepa, ruapocdepa, MHHEpaIbl, TOpPHBIE TOPOIBI, IOJIE3HBIE
MCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC
BemecTBO M XUMHYECKasi peaKkus

[lepuomuueckuii  3akoH. [lepuojuueckas cuUCTeMa XHMHUYECKHX 3JeMeHTOB  JI.
N. MenneneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOWMCTB XHMHYECKUX
AJIEMEHTOB TEPBBIX TPEX TEPUOJOB, Kajusl, KaJIbIMs MW HMX COCJAMHEHUH B COOTBETCTBHH C
MOJIO’KEHUEM 3JIeMeHTOB B [lepuoindeckoii CUCTEME U CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XMMHUYECKON CBS3M. THIBI KPUCTAUNIMYECKHX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAIUNINYECKON PEIIETKN U BUAA XUMUYECKON CBS3H.

Knaccupukanus m HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XHMHUYECKHE CBOHCTBA
BEILECTB, OTHOCAILIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKHX COEIMHEHMH, IeHeTHYecKas
CBSI3b HEOPTraHMYECKUX BEILIECTB.

Knaccudukanmss XMMHYECKHX PEAKIMA MO Pa3TUYHBIM MPHU3HAKaM (T10 YHCIYy U COCTaBy
YUYaCTBYIOIIMX B PEAKIUU BEUICCTB, IO TEIUIOBOMY J(PQEKTy, MO H3MEHEHHUIO CTEICHEH
OKHUCJICHUST XUMUYECKUX JJIEMEHTOB, TI0 OOpAaTHMOCTH, IO YYacTHIO Karaiam3aTopa). DK30- U
SH/IOTEPMHUYECKUE PEAKIIMH, TEPMOXHUMUYCCKHE YPABHCHUSI.

[TonsiTre o ckopocTu XxuMH4Yeckoi peakiuu. [lonarue 06 0oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTEHHBIX M TETEPOTeHHBIX peakuusx. [lonarue o
karanu3e. llonarue o XxumuueckoM paBHOBecud. DaKTOpbI, BIUSIONIME Ha CKOPOCTh
XUMUYECKON PEAKIIUU U TIOJIOKEHUE XMMUYECKOTO PABHOBECHSI.

OKUCIUTENIBHO-BOCCTAHOBUTENIBHBIE PEAKLUU, 3JIEKTPOHHBIA OalaHC OKHUCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUHW OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii C UCIOJIB30BAaHUEM METO0/1a SJICKTPOHHOTO OasaHca.



TGOpI/IH SHGKTpOHI/ITH‘{eCKOﬁ Jucconuanuu. SHGKTpOHI/ITBI U HCIJICKTPOJIMTHI. KaTI/IOHLI,
aHUOHBI. MexaHu3Mm Jaucconuany BCHICCTB € pPAa3JIMYHBIMHU  BUIAMU XUMHYCCKON CBS3H.
CreneHb Jucconuanuu. CusnbHbIE U caa0bIe QJICKTPOJIUTHI.

Peakuun nonHoro oOMeHa. YciaoBUs MPOTEKAaHUS pEaKLMil MOHHOIO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakuuil. CBONCTBa KHCJIOT, OCHOBAaHUM U COJEll B cBeTe
IpeCTaBiIeHU 00 3JIEKTPOJUTHUYECKON Jucconuanuu. KadyecTBeHHbIE pPEaKLMU Ha HOHBI.
[TonsiTue 0 THAPOIN3E COJIEH.

Xumuueckuit IKcnepumenm

O3HAKOMJIGHHE C MOJIEJISAMU KPHCTANIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJJIOB M HEeMeTaluloB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJIOpHAa HaTpus),
UCCIICIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOW peakIUu OT BO3JACHCTBUS pa3IMYHbIX
(akTOpOB, UCCIEN0BAHUE IJIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MPOLECCAa JUCCOLMALUU
KUCIIOT, LIeJI04Yel 1 conel (BO3MOXKHO MCII0JIb30BaHUE BUJIEO MAaTEPHUAJIOB), IPOBECHHE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKU NPOTEKAHUs peakluil MOHHOro oOMeHa (0OpazoBaHUE OCaJKa,
BbIJICJIEHUE Ta3a, 00pa30BaHUE BOJIbl), OINBITOB, WILIIOCTPUPYIOIIUX NPUMEPBI OKUCIUTEIBHO-
BOCCTAQHOBUTEIIBHBIX PEAKIUi (TOpeHHe, peakluu pPas3joKEeHHs, COCAMHEHHS), paclo3HaBaHHE
HEOPraHMYECKUX BELIECTB C IIOMOIBIO KAueCTBEHHBIX pEaKlMil Ha MOHBI, pELICHHUE
IKCTIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/jibl U UX COeAMHEHUS

OOmass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHbIE
crenean okucieHus. CTpoeHWe W (DU3MUECKHE CBOMCTBA TMPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYECKHE CBOMCTBA Ha MpHUMepe Xjopa (B3aUMOJCHCTBHE C MeETaUIaMH, HeMeTallIaMH,
niesoyamu).  XuopoBogopos. CounsiHas —KUCIOTa, XMMHYECKHE CBOMCTBA, IOJIyYEHHE,
npuMmeHenue. JlelicTBre xJiopa U XJI0pOBOAOPOIa Ha OPTaHU3M ueoBeka. BaxkHeiiue Xmopuasl
U UX HaXO0KJICHHE B TIPUPOJIC.

OO6mas xapakrtepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3Myeckue CBOWCTBA NMPOCTBIX BELIECTB —
KHUCJIOpPOJia U Cepbl. AJUIOTPONIHbIE MOAU(DUKALNN KUCIOPOJA U cepbl. XMMUYECKUE CBOMCTBA
ceprl. CepoBoJOopoJ, CTpoeHue, (u3ndYeckue M XUMudeckue cBorcTBa. OKCHIBI Cepbl Kak
MNpEaACTAaBUTCIIN KHUCJIOTHBIX OKCH/IOB. CepHasl KHCJIOTAa, (1)I/I3I/I‘I€CKI/I€ N XAMHYECKHE CBOICTBa
(oOme Kak MpeaCTaBUTENs Kiacca KUCJIOT M creuududeckue). XHUMHUYECKHE PEaKIMH,
JeKallie B OCHOBE IPOMBIIUICHHOIO CIOcOo0a IMOIyd4eHus cepHOM KuciaoTel. [IpumeHeHue
cepHOi KucnoTsl. CoIM CepHOM KMCIOThI, KAUeCTBEHHAs peakuus Ha cylbdar-uoH. Haxoxnenue
ceppl U €€ COeIMHEHUM B MpUpoAe. XHUMHUECKOE 3arpsA3HEHHUE OKpYKawolleld cpeibl
COEMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsa3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[IPEIOTBPAILECHUS.

OOmas xapakrtepucTuka 3jgeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHMA. A30T, paclpoCTpaHEHHE B MpHUpojJe, (GU3NYECKUEe WU
XuMHueckue cpoiictBa. Kpyrosopot a3zora B npupojie. AMMHUaK, ero pU3n4eckue u XMMHUUECKHe
CBOWCTBa, MoylyueHue 1 npumenenue. Conu aMMoHus, UX GU3NYecKre U XMMUYECKHE CBOICTBA,
npuMmeHeHne. KauecTBeHHas peaklds Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IOJIy4eHHE,
dusnyeckne M XUMHUYECKHE CBOicTBa (0OLIMe Kak MNpeAcTaBUTENs Kilacca KUCIOT U
cnenuduueckue). lcnonp3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAIbHBIX
ynoopeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKaIoleH Cpe/ibl COSIMHEHUSIMU a30Ta (KUCIOTHBIC
JIOXK/IM, 3arpsi3HEHHE BO31yXa, MOYBbI U BOAOEMOB). docdop, amioTporHble MOIU(PUKALUH



docdopa, dusznueckue u xumudeckue cpoictBa. Okeun docdopa (V) u pochopnas kuciuora,
dusnyeckue M XMMHUYECKHE CBOWCTBA, moiydeHue. Mcmonb3oBanue ¢ocdaroB B KauecTBe
MUHEPAIbHBIX YIOOPCHUN.

OO6mas xapakTtepuctuka s31eMeHTOB [VA-rpynmnbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIEHHS. YTJIEPO, aJTIOTPOIHbIE MOIMU(UKAIIUH, PACIPOCTPAHEHUE B
npupojie, Gu3nueckue U XuMHYeckue cBoicTBa. AxcopOuus. KpyroBopot yriepona B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKUe U XMMUYECKHE CBOMCTBA, JEWCTBHUE HA >KUBbIE OPraHU3MBI,
MOJly4YeHUE U MPUMEHEHUEe. DKOJIOTnYeckue mpooOiieMbl, CBsi3aHHBIE ¢ okcuaoM yriepoaa (IV),
THIIOTE3a TII00ATBHOTO MOTEIUICHUS KIIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u eé
conmu, X (pU3MUecKkre M XMMUYECKUE CBOWCTBa, MONy4YeHHE U NpuMeHeHue. KadecTBeHHas
peakiusi Ha  KapOoHar-moHbl.  Vcmonb3oBaHume — KapOOHAaTOB B OBITY, MEIHIIMHE,
MPOMBILIUIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHauanbHble TOHATHSA 00 OpPraHMYECKHX BELIECTBaX KaK O COEIMHEHUSX Yriiepoja
(MeTaH, 3TaH, ATWJEH, AalETUJEeH, 3TAaHOJ, IJIMLEPUH, YKCycHas kuciora). I[IpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (Yrojb, HPHUPOJAHBIN Tra3, HEPTh), HNPOAYKTHI HX NepepaboTKu
(6eH3uH), UX POJb B OBITY U MPOMBILUIEHHOCTH. [ToHATHE O OMOIOrMYECKN BaXKHBIX BELECTBAX:
KUpax, OeNkax, yriaeBoJax — M HUX pOJU B KHU3HU 4YeJIOBeKa. MarepuallbHOE E€IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAMHEHUI.

Kpemuuii, ero ¢usnuyeckue M XUMHYECKME CBOMCTBA, IOJIY4YE€HHE U TPUMEHEHHE.
CoenuHenns kKpemHusi B mpupone. OOmme mpencraBieHuss o0 okcuae kpemaus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHKE B OBITY, B IPOMBILIIEHHOCTH. Baxkuelme
CTPOUTEIIbHBIE MaTepHajbl: KEPaMHUKa, CTEKJIO, ILEMEHT, OeToH, eyne300eToH. I[IpoGiemsr
6€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuit yIkcnepumenm:

u3ydeHre 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOM KHCIIOTHI, TIPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUUN Ha XJIOPUA-MOHBI U HAOIIOJECHHE MPHU3HAKOB MX MPOTEKAHUs, OIBITHI,
oTpakaromue (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCIMHEHUH (BO3MOYKHO
UCIIOJIb30BAaHUE BUJEOMATEpPHANIOB), O3HAKOMIIEHHE € O0pa3liaMu XJIOPUIOB (TaJIOr€HUI0B),
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COEAMHEHUAMU (BO3MOYKHO HCIIOJIb30BAHUE
BUJEOMaTepuaioB), HaOdroAeHHe Tpouecca oOyIJIMBaHUS — caxapa MOjA  JIeHCTBHEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIIOTHI, U3y4YeHHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOU
KUCIJIOTBI, MPOBEJICHHE KAaueCTBEHHOM peakluu Ha Cyiab(haT-WOH M HaAOJIOJeHHE MpHU3HaKa eé
NPOTEKAaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMH a30Ta, (ocdopa W WX COeNUHEHHM
(BO3MOKHO HMCIIOJIL30BAaHUE BUICOMATEPHUAIIOB), 0Opa3iiaMu a30THBIX U PocPOpHBIX YA00OpEHNUHH,
NoJy4eHue, coOupaHue, paclo3HaBaHWE ¢ HW3yYeHHE CBOWCTB aMMHaKa, IPOBEICHHE
Ka4eCTBEHHBIX peaklUii Ha HOH aMMOHUSA U (pocdhaT-uoH U U3yyeHHEe PU3HAKOB UX MPOTEKaHUs,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOM a30THOM KHMCIOTHI C ME/bI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), H3Y4YEHUE MOJENeH KpUCTAJUIMYECKUX peléToK anmasa, rpadura,
¢dymiepeHa, 03HaKOMIIEHHE C TIPOLIECCOM aJICOPOLIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yrIéM W YCTPOMCTBOM NpOTHMBOrasa, MOJydyeHue, coOupaHue, paclio3HaBaHUE U H3ydyeHHE
CBOICTB yIJIEKUCIIOrO Ta3a, IPOBEJECHUE KaUeCTBEHHBIX peaklUii Ha KapOOHAT U CUIIMKAT-HOHBI
U W3YyYCHUE [PU3HAKOB MX MPOTEKaHUS, O3HAKOMIICHHE C MPOLYKIHUEH CHUIMKaTHOU
IPOMBIIIIEHHOCTH, PELIEHHE 3KCIEPUMEHTAIbHBIX 3a7a4 1o TeMe «BakHeline HemeTauibl U
UX COCIIUHEHUS.

MeTaJJIbl M UX CO€TUMHEHUS



OO0mass xapakTepUCTUKa XUMHUYECKMX SJEMEHTOB — METa/NIOB HAa OCHOBAHHUU HX
nonoxkeHus B [lepuoanueckont cucreMme xumuyeckux aementoB . . Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBs3b M METAJUIMYECKas KpHUCTAJIMYecKas
pemeéTka. DIIEKTPOXUMUYECKUM psAJl HaNpsHKeHUH MeTauioB. dusnyeckue M XUMHUUYECKHE
cBoiicTBa MeTayioB. OOmme cnocoObl moxydeHus: MeTaioB. [loHATHEe O KOPPO3UK METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTallb, YyT'yH, JIOPATIOMUHNN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[lenouynble MeTasuIbL: MoONOXKeHHe B [lepuoanyeckoil cucteMe XMMHUECKUX 3JeMEHTOB /.
W. MenneneeBa, cTpoeHHE UX aTOMOB, HAaXOXIEeHHE B npupoje. Puznueckue U XMMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIIOB U UX COEIMHEHUH.

[IlenoyHO3emMenbHBIE METAIBI MarHuid W KalblMii: mosnokeHue B llepumoamyeckoii
cucreme xumuueckux anemeHtoB [[. M. MenneneeBa, CTpoeHHME HX aTOMOB, HAXOXICHHUE B
npupoje. Pu3nyeckue U XMMHUYECKUE CBOMCTBA MarHusi U Kajibliud. BakHeiue coeauHeHus
KaJbIUs (OKCUI, TUAPOKCHU, cOJN). JKECTKOCTD BOJIBI U CITOCOOBI €€ YCTpaHCHUS.

AmoMuHuii: mnonoxeHue B llepuonnyeckoil cuctemMe XHMHMUYECKHUX 3JI€MEHTOB [l
N. MenpaeneeBa, CTpoeHUE aroma, HaxoxkaeHue B mpupone. Pusznueckne M XUMHUYECKHE
CBOWCTBA aIOMUHHA. AM(OTEPHBIE CBOWCTBA OKCUIA U TUAPOKCH/IA ATFOMUHHUSL.

Kene3o: mnonoxenne B Ilepuoguueckoil cucreMe XHUMHYECKHX 23ieMeHTOB /I
W. MenzaeneeBa, CTpoeHHE aToma, HaxoxkjaeHue B mpuponae. Dusznueckue M XUMHUYECKUE
cBomcTBa xene3a. Oxcusl, ruapokcuabl U conu xenesa (I1I) u sxenesa (III), ux cocras, cBoiicTBa
U TIOJy4YeHHE.

Xumuueckuii IKcnepumernmnt.

O3HAaKOMJICHHE C oOpa3namMu METaJUIOB M CIUIAaBOB, MX (U3NYECKHUMHU CBOWCTBAMH,
U3y4YeHHE pe3yJbTaTOB KOPPO3UHM METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUJIA KAJIbIUs U HATPUs C BOJOM (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEI0BaHME CBOHCTB >KECTKOM BOJBI, Ipoliecca TOPEHHs dKejle3a B
KHUCIOpoJie  (BO3MOXKHO  MCIIOJIb30BaHME  BUIEOMATEpUAIOB), IMPU3HAKOB  IPOTEKaHUs
Ka4eCTBEHHBIX PEaKIUil Ha MOHbI: MAarHUs, KaJblHs, allOMMHUSA, [IMHKa, xkene3a (II) u xenesa
(D), meau (II), HaOmroieHNE U ONMMCAHUE IIPOLIECCOB OKPALIMBAHUS IJIAMEHM MOHAMH HaTpus,
KaJIus U KaJbLUs (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUANIOB), HCCIeI0BaHUE aM(pOTEPHbIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THUJIPOKCH/IA LIMHKA, PELIEHHE SKCIEPUMEHTAIbHbBIX 33Ja4 110
Teme «BajkHel1ne MeTaibl U UX COeIMHEHUSD.

XuMHA U OKPYKA0IIAS cpeaa
BemecrBa u maTepuasbl B IIOBCEHEBHON JKM3HU YEJIOBEKA. be30IacHOe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas moMomip Npu XUMHUYECKUX OXKOTrax u

OTpaBJICHUSIX.

XHMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpebl (MpeaeibHas A0IycTUMas KOHLUEHTpalus
Beniects, nainee — [1/1K). Pons XxuMuu B pemieHuN 3KOI0THIECKUX TPOOIIEeM.

Xumuueckuit IKcnepumenn:

u3ydeHue o0pa3loB MaTepuasioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUabl).



Meosicnpeomemmnvnie ceasu

Peanuzanust MexXnpeaMeTHBIX CBSI3€M MPU U3YYEHUU XUMHUHU B 9 Kilacce OCyIEeCTBISAETCS
4yepe3 UCIOJNb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX IOHSATHH, TaK W TOHSITHIA,
SIBIIIFOIINXCSI CHCTEMHBIMU JIJISI OTAECIBHBIX MPEJIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC TIOHSTHS: HAyYHBIH (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAJIU3,
CHUHTE3, KiacCU(UKaIUs, TIEePUOJUIHOCTh, HAOIIOICHHE, OSKCIEPUMEHT, MOJCIMPOBAHUE,
U3MEpCHHE, MOJICTh, SIBJICHUE, TTAPHUKOBBIN 3(DPEKT, TEXHOJIOTUS, MATEPHAITBI.

®dusnka: Marepus, aroM, OJJCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
PaIMOaKTUBHOCTb, MOJICKYJa, JJICKTPUYECKUW 3apsill, MPOBOJAHUKH, IOJIYIPOBOJHUKH,
TUDJIEKTPUKHU, (DOTOIEMEHT, BEIIECTBO, TEIO, 00BEM, arperarHoe COCTOSHHE BEIEeCTBa, Tas,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMYECKas pPEMIETKa, CIUIaBbl, (U3WYECKUE BEIIMYHHBI,
€MHUIBI U3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHIIE.

Buonorusi: ¢orocunTes, apixanue, Ouocdepa, IKOCHCTEMa, MUHEpPAIbHBIE YIO0OpEHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

l'eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIC MOPOMABI, IIOJEC3HBIC
HCKOIaeMbIe, TOITHBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOT'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE pe3yiibTaTbl OCBOCHHUA IIPOI'paMMbl OCHOBHOI'O O6H_I€FO O6paSOBaHI/I${
JOCTUTIalOTCA B XOJI€ O6Y‘I€HI/IH XHUMHUHU B €AUHCTBEC y‘IG6HOfI M BOCIIMTATCIbHOU JCATCIIBHOCTH B
COOTBCTCTBHUH C TpaIulMOHHBIMU pOCCHfICKHMPI COLUMOKYJIbTYPHBIMHA n JAYXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6III€CTB€ [paBuJIaMM U HOpMaMu NOBCACHUA U
CHOCO6CTBYIOT npoueccaM CaMOITIO3HaHHA, CAMOPA3BUTHUA U COIUAIIN3AlIUH 06yqa101u14xc;[.

JInyHOCTHBIE peE3yJIbTaTbl OTPAXKAKOT TI'OTOBHOCTH 06yqa101u14xc;1 PYKOBOJACTBOBATLCA
CHCTEMOM ITO3UTHUBHBIX HOECHHOCTHBIX OpI/IeHTaLII/Iﬁ N paCclHIMpPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBC, B TOM 4HCJIC B YAaCTH:

1) mnaTpMoTH4eCKOro BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJEIUI0, TOHMMaHMs 3HAYEHHs XMMHYECKOW HAayKH B JKM3HH COBPEMEHHOrO OOINECTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW HH(OPMAIUEH O MEPEeIOBBIX JOCTHKEHHSX M OTKPBITHUSIX
MHPOBOHM M OTEUECTBEHHOH XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPOWCTBE
Mupa 1 oOIIeCTBa;

2) IpaKIaHCKOI0 BOCIIUTAHUA:

IPEJCTaBICHUS] O COLMAJIbHBIX HOPMax M NPaBWJIAX MEXKIMYHOCTHBIX OTHOLICHUM B
KOJIJIEKTHBE, KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B OOIIIECTBEHHO  IOJIE3HOM,
yu4eOHOUCCIIEI0BATEIbCKONW, TBOPUYECKOM M JIPYrMX BHJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOM /1€ TEIbHOCTH MPH BBIIIOJHEHUN y4EOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIITOJIHEHUH XWMHUYECKHUX OKCIEPUMEHTOB, CO3AaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHS K



B3aMMOIIOHUMAHHUIO W B3aUMOIIOMOION B ITPOLCCCE 3TOU yqe6H0171 ACATCIIBHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE MOBEACHUE U IMMOCTYIIKM CBOUX TOBapHHIGfI C MO3WIMKU HPABCTBCHHLBIX U
IMpaBOBBIX HOPM C y‘{éTOM OCO3HaHMHA HOCJ'IG,I[CTBI/Iﬁ ITOCTYIIKOB;,

3) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

MHUpPOBO33PEHUYECKHE  IPEACTaBICHUS O  BEIIECTBE U XMMHYECKOM  peakluw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABJIAIOIIME OCHOBY MJIs
NOHMMAHUS  CYHIIHOCTH HAy4HOM KapTUHbl MHpa, HpPEJICTaBI€HHS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOABI, B3aMMOCBA35X YEJIOBEKA C MPUPOJHOU CPEIOH, O poJn
XUMUH B [TIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIC MOTHUBBI, HAIIPABJICHHBbIE Ha IIOJIy4YCHUE HOBBIX 3HAHUM 10 XHMMHH,
HEoOXoauMble il OOBSCHEHMs HaOJI0JaeMbIX IIPOLECCOB U SBJICHUMN, II03HABATENIbHOM,
MH(POPMALMOHHON M YUTATEIbCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHOM paObOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, AOCTYHHBIMH TEXHHYECKHMHU CpPEICTBAMU
UH(POPMALMOHHBIX TEXHOJIOTHIA;

MHTEpEC K OOYYEHHIO U TO3HAHUIO, JHOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
€caM000pa30BaHUI0, TIPOSKTHOM M HCCIICAOBATEIbCKON JEATSIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH W YPOBHsI 00yUeHUS B JaJIbHEHIIEM;

4) popMupoBaHUSA KYJbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3I0pOBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KW3HH, OCO3HAHUE IOCIEACTBHA W HENPHITHE BPEIHBIX
NpUBBIYEK (YHOTPEONECHUSI alKOrojs, HapKOTHKOB, KypEeHHs), HEOOXOAMMOCTH COOIO/ICHUS
MPaBHJI OE30MMACHOCTH MIPU OOPAICHUH ¢ XHMHYSCKUMH BEIICCTBAMHY B OBITY U pEaIbHOMN KH3HU;

5) Tpya0BOIro BOCIUTAHMS:

MHTEpEeC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuii U TpyAa pa3iudyHOro poja, yBakeHHE K
TpyAy M pe3ynbTaraMm TpYJIOBOM JA€ATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUs
OPEIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIM BBIOOP WHIUBUAYAIbHOW TPACKTOPUU
IPOJIOIDKeHHsT 00pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB W CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHol mpodeccuoHalbHON AeATeIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTh aIaITHPOBATHCS B MPO(ECCHOHANBHOM CpeIe;

6) 3K0JIOrMYeCKOro BOCIIMTAHUS:

HKOJIOTMYECKHU 11€1ec000pa3HOe OTHOUIEHHE K MPUPOJE KaK MCTOYHUKY JKU3HHU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 30POBOr0 M 0€30macHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/ICHHUS MPaBUil OE30MacHOT0 MOBEACHUS IIPU paboTe ¢ BEIeCTBaMHU,
a TaK)K€ B CUTYyALUAX, YTPOKAIOIIUX 30POBBIO U JKU3HU JIFOJCH;

CIIOCOOHOCTHU MPUMEHATH 3HAHUS, TTOJTy4aeMble MPU U3YUYECHUU XUMHUH, JUIS PEIIeHUs 3a/1a4,
CBSI3AHHBIX C OKPYXKAIOLIEH IPUPOJHON CPEAOM, JJISI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJOTHYECKUX MPOoOJieM U MyTed MX pelieHus
MIOCPEACTBOM METOJOB XUMHHM, SKOJIOTHYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOACTBOBAThCA UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOMN M COLUATILHON MIPAKTHUKE.



METAINPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX PE3YNBTATOB BBIACISAIOT 3HAUYMMBIE 1L  (DOPMHUPOBAHHS
MHUPOBO33PEHUS OOLIECHAyUHbIe MOHATHS (3aKOH, TEOpUs, MPUHLMII, TUIOTe3a, (HakKT, cucTema,
IpOIIEeCC, IKCIIEPUMEHT U JIPYTO€.), KOTOPbIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMH U3 ATHX NMPeAMETOB (pOPMUPOBATH MPEACTABIECHUE O
[IEJIOCTHOM HAyYHOH KapTHHE MHpa, U YHUBEpCAIbHBIC ydeOHbIe AEWCTBUS (IIO3HABATEIBHBIC,
KOMMYHHUKATHBHbIE, PETyJsATHUBHbIE), KOTOpbIe OOeceynBarOT (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEILHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHO! AEATEIbHOCTH.

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe qelCTBUS
Ba3oBble 1oruyeckue aeicTBusi:

YMCHUA HCIIOJIb30BATh HpI/IéMBI JIOTUYCCKOIr0 MbBINUJICHUA IIpU  OCBOCHHHU 3HAHUM:
PaCKpbIBaATh  CMBICIT  XUMHYCCKUX MMOHSATUN (BI)IZ[GJIHTI) HUX  XApaKTCPHLIC  IIPU3HAKHU,
YCTaHABJIMUBATL B3aMMOCBA3b C APYI'MHA HOHHTI/IHMI/I), HUCIIOJIB30BAaTh IOHATHA OJIA 00BACHEHUS
OTACIBbHBIX q)aKTOB n $[BJI€HI/II7I, BI)I6I/IpaTb OCHOBAaHHA W KpPUTCPUU JIA KJIaCCI/I(l)I/IKaIII/II/I
XUMHNYCCKHUX BCIICCTB U XMMHNUYCCKHX peaKHI/Iﬁ, YCTaHaBJIMBATb NPUIHMHHO-CIICACTBCHHBIC CBA3H
MCKOY 00BbEeKTaMu HU3YUYCHUSA, CTPOUTD JIOT'MYCCKUE PACCYIKACHUA (I/IHI[}IKTI/IBHI)IG, ACAYKTUBHBIC,
10 aHaJIOFPII/I), ACJIaTh BBIBOJbI M 3aKJIFOYCHUA,

yMEHHUE MPUMEHATHh B MPOLIECCE MO3HAHUS MOHATHSA (NMIPEAMETHBIE U METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMHUU, MPeoOpa3oBBIBATH MIMPOKO
MPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEJICTABICHUS — XUMUUYECKUIM 3HAK (CUMBOJI RJIEMEHTA),
xuMH4eckass (GopMylia W ypaBHEHHE XUMHYECKOW peakluud — TMPU pelIeHud YydeOHO-
MO3HABATENbHBIX 3aJlay, C YYETOM OTHX MOJEIbHBIX TMPEJICTABICHUN BBIABISTH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKH H3y4a€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKIUM, BBIABIATH OOIIUE 3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBEHHBIC CBSI3U U
MPOTUBOPEUHS B U3y4aEMbIX MPOIECCAX U SIBICHUSX.

Ba3oBrble ucciienoBarebcKue AeiiCTBHUS:

YMCHHC HCIIOJIB30BaTh ITOCTABJICHHBLIC BOIIPOCHI B KAa4YCCTBC HMHCTPYMCHTA IIO3HAHHA, a
TaKXXC B Kady€CTBC OCHOBBLI A (1)OpMI/IpOBaHI/IH TUIIOTE3blI 10 IIPOBCPKE MNPABUIBHOCTH
BBICKA3bIBACMBIX Cy)K,I[GHHﬁ;

IpUOOpeTeHUe OMbITa IO IUIAHUPOBAHMIO, OPraHM3AllMM U IPOBEJICHUI0 YYEHHUUECKHUX
9KCHEPUMEHTOB, YMEHHE HAa0II01aTh 32 X0/10M IPOIIecca, CAMOCTOSTEIbHO TPOrHO3UPOBATh €T0
pe3yabTar, (GOpMyIHpPOBATH OOOOIICHHS W BBIBOJBI IO PE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIEIOBaHMs], COCTABIIATh OTYET O MPOJIEIaHHOM padore.

Pa6ora ¢ undopmanmeii:

yMeHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIMIO PA3TMUHBIX BHIOB
U GOpM IPECTaBICHUS, IOJyYaeMYI0 U3 Pa3HbIX HICTOYHHUKOB (HayYHO-IIOMYJIsIpHAs JUTEpaTypa
XUMHYECKOTO COJIep)KaHUs, CIOpPaBOYHBIE TMOCOOMs, pecypchl HWHTepHeTa), KpPUTHUYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMCHHUC IPUMCHATH Pa3JIMYHbIC MCTOAbLI U 3aIIPOCHI IIPU IMOUCKE U OT60p€ HH(bOpMaHHH n
COOTBCTCTBYIOIINX JAaHHBIX, H€O6XOI[I/IMBIX JJI BBIITIOJIHCHU S yT-I€6HI)IX 1 IIO3HABaTCJIbHbBIX 3a/a4



OIPENEIEHHOTO THUIA, MPHOOPETEHHE OIbITa B 00JAaCTH HCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOU aKTUBHOTO HCIIOJIB30BAHHS PA3TMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMYy TIpeAcCTaBICHUS
UHPOPMAIIMK W WILTIOCTPUPOBATH pEIIaeMbIe 3a/Ja4d HECJIOKHBIMH CXEMaMH, JHAarpaMMaMU,
IpyrumMu hopmamu rpaduKu U UX KOMOMHAITUSIMU;

YMEHHE HCIOJB30BaTh M aHAIM3UPOBATh B Mpollecce yueOHOW M HCCIIeN0BaTeNbCKON
JeATEeTbHOCTH NH(HOPMAITUIO O BIUSHUM MPOMBIIIJIEHHOCTH, CEJIbCKOTO X035MCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH MPUPOAHOMN CPEebl.

KomMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMs 3a/laBaTh BOINpOCHl (B XO0jA€ Auajgora M (Wiau) IUCKYCCHM) IO CYILECTBY
oOcyxiaeMoil Tembl, (HOPMYIUPOBATh CBOM MPEUIOKEHUS] OTHOCHUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUS TPEJCTABNIATH IMOTYICHHBIC PE3YyIbTaThl IO3HABATEIIFHON JCATCILHOCTH B YCTHBIX
U [HCHbMEHHBIX TEKCTaxX; JeJiaTh MPE3CHTAIUI0 PEe3yJIbTAaTOB BBINOJHEHHS XHMHUYECKOTO
IKCIIEPUMEHTa (JTa0OpPaTOPHOrO OMbBITa, JTAOOPATOPHON pPadOTHI MO WCCICAOBAHUIO CBOHCTB
BEIIECTB, y4eOHOTO ITPOCKTA);

YMEHHUSI Y4eOHOI'O COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOW MO3HABATECIBLHOU W
UCCIIEIOBATEIBCKON JICATEIIbHOCTH TPH PEIICHUH BO3HUKAIOMIMX IMPOOJIEeM Ha OCHOBE y4éra
OOIIMX WHTEPECOB M COTJIACOBaHMs MO3HMIUN (0OCYXIEHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAMHAIIMS COBMECTHBIX JICUCTBHIA, OIPEICIICHIE KPUTSPUEB TI0 OIICHKE KauecTBa
BBITIOJTHEHHOW paOOTHI U IPYTHE).

PeryasiTuBHble YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITEIIbHO OIPENENATh LN JeSTeIbHOCTH, MJIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIUPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTHPOBaTh CBOIO JIEATEILHOCTH, BBIOMpATH
HanOonee dS(QeKTHBHbIE CIOCOOBI pEHIeHHs YYeOHBIX M IO3HABaTEIbHBIX  3ajad,
CaMOCTOSATENIFHO COCTABJIATh WJIM KOPPEKTUPOBATH IPEUIOKEHHBIH aJrOpUTM JICHCTBHHA TPU
BBIITOJIHEHUH 33/J1aHUH ¢ y4€TOM TMIOJIydeHHUS HOBBIX 3HAaHMKA 00 M3y4aeMbIX OOBEKTaX —
BEILIECTBAX U PEAKIMAX, OLIEHHBATh COOTBETCTBHE MOIYYECHHOTO Pe3ysibTaTa 3asBICHHOH Lienu,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMbIe B YCIIOBUH 3a/IaHUI.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pPE3YJIbTaTOB II0 OCBOSHHIO 00S3aTEIBHOTO COJEPXKAHUS,
YCTAHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpaMMmoi, BBIIENISIOT: OCBOCHHBIE
oOyyarolUMUCs Hay4Hble 3HAHUS, YMEHUS M CHOCOOBI JEWCTBUM, crneuuduueckue s
npeaMeTHOW ob6nactu «XUMHs», BUIBI JESATEIbHOCTH IO IOJIYYEHUI0 HOBOI'O 3HAHHUSA, €ro
UHTEPIPETALNH, TPEOOPA30BAHMIO U TIPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYaIlUsX.



K kxoHuy oOyueHus B 8 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI
OTpaxkaTb c(hOPMHUPOBAHHOCTh Y 00YUaIOIIUXCSI YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX MOHSITHUH: aTOM, MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OHOPOJIHAS M HEOJHOPOAHAS), BaJIEHTHOCTD,
OTHOCHTEJIbHASI ATOMHAs U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBasi J0Jii XUMHUYECKOTO 3JEMEHTAa B COCIUHEHUH, MOJSAPHBIA OO0BEM, OKCHI, KHCIOTA,
OCHOBAaHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCICHUSA, XUMHYECKAs pPEaKLus,
KJIacCU(UKaAILUs PEeaKIHii: peakuu COSAMHEHUS, PEaKIMH PA3JI0KECHHs, PEaKIUU 3aMeIleHuUs,
peaxiu 0OMeHa, IK30- M SHJO0TEPMUYECKHE PEaKINH, TeIUIOBOH 3(h(eKT peakuu, sapo aToma,
AIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, PauyC aToMa, XUMUYECKasi CBsA3b, MOJSpHAs U
HEIOJISIPHAsT KOBAJICHTHAs CBSI3b, MOHHAS CBA3b, MOH, KATHOH, aHUOH, PACTBOP, MAacCcOBast AOJIA
BellecTBa (MPOLIEHTHAs KOHIIEHTPAIKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSATH 3TU NOHITUSI IPU
ONMCAHUU BEUIECTB U UX MPEBPALLECHUN;

UCIIOJIb30BaTh XMMUYECKYIO CHMBOJIMKY JJISi COCTaBJi€HHMsS (OpMyJ BEIIECTB U ypaBHEHUN
XUMUYECKUX PEAKLUI;

OTIpeNeNATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHHUSX, CTETIEHb OKHCICHUS
9JIEMEHTOB B OMHApHBIX COCIUHEHUSX, MPUHAAJICKHOCTh BEIIECTB K OIMpeIeIEHHOMY Kiaccy
COCAMHEHUH 10 PopMyIiaM, BUI XUMUYECKON CBSI3U (KOBAJICHTHAS M MOHHAS) B HEOPTaHMYECKUX
COEIMHECHUSIX;

packpsiBaTh cMmbich [lepuoanueckoro 3akona JI. . Menaeneesa: J1eMOHCTPUPOBATH TOHUMAaHUE
NEePUOIUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX JJIEMEHTOB OT HX TIOJOXEHHUS B
[Iepnoanueckoii cucreme, 3aKOHOB COXPAaHEHHsI MacChl BEIIECTB, IIOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOraipo;

ONKCBHIBATh W XapaKTEepHU30BaTh TabmuuHyto ¢opmy llepmoauueckoil cHCTEMBl XUMHUYECKUX
9JIEMEHTOB: pa3jiNyaTh MOHITHS «TJIaBHAS MOArpymnmna (A-rpymnmna)» u «mnobouynas noarpymnmna (b-
TpyIIna)», Majable U OOJbIINE TIEPUO/IbI, COOTHOCUTH 0003HAYCHHUSI, KOTOPbIE UMEIOTCS B TaOJIUIIE
«lepuoguueckas cucrema xumuueckux odiemeHToB JI. M. MenneneeBa» ¢ 4YHMCIOBBIMU
XapaKTEePUCTHKAMH CTPOCHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsn sjapa, ooiiee
YHCIIO 3JIEKTPOHOB U paclpeieNieHne UX MO SJIEKTPOHHBIM CIIO0SIM);

KJIaccu(UIMPOBATh XMMHUYECKUE 3JIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XMMUYECKHE PEaKIHH
(110 YKCITy U COCTaBY Y4acTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY 3D (DEKTy);
XapaKTepu3oBaTh (OMUCHIBATh) OOMIME XWMHYECKHE CBOMCTBA BEUIECTB PA3JIMYHBIX KIIACCOB,
NOATBEP)KJAsi  ONHMCAHME MPUMEPAMU  MOJEKYJISIPHBIX ~ YPAaBHEHUW  COOTBETCTBYIOLIHUX
XUMHYECKUX PEAKIIUM;

IIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCHUMOCTH OT HX KAuye€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHX IIPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYHO MacChl BEILIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOI'0 3JIEMEHTa MO0 (QopMyJie COEIUHEHHS, MACCOBYIO JOJIO BELIECTBAa B PACTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIny;

IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBbHOCTH — AHAJI3 U CUHTE3, CPAaBHEHHE,
0000111eHrEe, CUCTEeMAaTHU3allNI0, KIaCCU(PUKAIUIO, BBISBICHUE MPUUMHHO-CIEICTBEHHBIX CBS3e
— JI U3y4YEHUs CBOMCTB BELIECTB M XMMHYECKUX PEAKIUI, €CTECTBEHHO-HAYyYHbIE METO]IbI
MO3HaHUs — HaONoJIeHHWe, HW3MEpEeHUe, MOJEIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICJICHHBIN);

CJIeIOBAaTh MpaBUJIaM IOJIb30BAHHS XUMUYECKON MOCYAON U J1a00paTOPHBIM 00OPYIOBaHHUEM, a
TaKXKe MpaBUJIaM OOpAIEHHsI C BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKIMSMU IO BBITOJTHEHHIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYCHUIO M COOMPAHUIO ra3000pa3HBIX BEIIECTB



(Bogopoa M KHCIOPO/A), HMPUTCOTOBJICHHIO PACTBOPOB C OMNPENENEHHONW MaccoBOil ojeit
paCTBOpéHHOFO BCIICCTBA, IIJIAHUPOBATL MW IMPOBOAWUTL XHMHUUYCCKHUE OKCICPUMCHTBI I10
pacIO3HABAHMIO PACTBOPOB MIENOYCH M KHUCIOT C IOMOIIBI HHIUKATOPOB (JIAKMYC,
denondranent, METHIIOPAHX U IPYTHE).

K xonuy oOyuyeHus B 9 kijacce npeaMeTHbIE pe3ysabTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb y OOYUAIOLINXCS YMEHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX MOHSITHHA: XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJa,
UOH, KaTHOH, AaHHUOH, IMPOCTOE  BEIIECTBO,  CJIOXKHOE  BELIECTBO,  BAJIEHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XMMMYECKas pPEaKiusl, XUMUYEcKas CBS3b,
Ter10BoM 3P QeKT peakuuu, Mojab, MOJSPHBIM 00BEM, PacTBOP, PIEKTPOJIUTHI, HEINEKTPOIMTHI,
AJIEKTPOJINTUYECKAsT JUCCOLMAIMS, PEAKIMM HOHHOTO OOMEHa, KaTajlu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTHMblEe pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peaKkIyy, OKUCIUTENIb, BOCCTAHOBUTENIb, OKUCIEHWE U BOCCTAHOBIEHHE, aJUIOTPOIUS,
aM(pOTEepHOCTh, XMMHUYECKasl CBS3b (KOBaJECHTHAs, MOHHAs, METANIN4YecKas), KpHUCTaLINUuecKas
pemérka, KOppo3us METaJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKUuu, MpeaesbHO
nomycrtumast konnentpauus I1JIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSATH 3TU NOHSITUS IPU
OIKCaHWUHM BEIIECTB U UX MPEBPALLIECHUN;

UCTIOJIF30BAaTh XUMHUYECKYI0O CHUMBOJIUKY JUIS COCTAaBJICHUS (OPMYJ BEIIECTB M ypaBHEHHM
XMMHUYECKHX peakiuii;

ONpEAEATh BAJEHTHOCTh M CTENEHb OKHUCIIEHUS XUMHUYECKHX D3JIEMEHTOB B COEAMHEHHUSAX
Pa3IMYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K ONpPENENEHHOMY KJAcCy COEIMHEHHH Mo
(dopMynaM, BUJI XUMUYECKON CBSI3U (KOBAJICHTHAs, HOHHASI, METAJUIMUECKAsl) B HEOPraHMYECKUX
COEMHEHUSX, 3apsi/l MOHA M0 XUMHUYECKOW (opmyiie, XapakTep cpeibl B BOJIHBIX PacTBOpax
HEOPraHMYECKUX COCAMHEHUN, TUI KPUCTAININYECKON PEIIETKY KOHKPETHOTO BELIECTBA;
packpeiBath cMblich I[lepuoanueckoro 3akona J[. WM. MenneneeBa M JAEMOHCTPUPOBATH €roO
NOHMMAaHME: OIMCHIBaTh M XapaKTepH30BaTh TaOiu4Hyro (opmy Illeprmogmueckold cHCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHUS «rJlaBHas noAarpymnna (A-rpymnmna)» U «no0oyHas
noarpynna (b-rpynma)y, maneie u OoJbIIME TEPUOJBI, COOTHOCHTH 0003HAUYEHUS, KOTOPBIC
UMEIOTCA B IMEPHOAMYECKON TaOuMIEe, C YHUCIOBBIMH XapaKTEpPUCTHKAaMM CTPOEHHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsj Apa, o0liee YUCI0 IEKTPOHOB U PAaCHpEeICHHE UX
10 JIEKTPOHHBIM CJIOSIM), OOBSICHAThH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB
U UX COEAMHEHMH B IpeJienax MajblX NEPUOJOB U IVIABHBIX MOJArPYMI C YYETOM CTPOEHHUS UX
aTOMOB;

KJIaccu(UIMPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XMMUYCCKHE PEaKIHH
(Mo 4YMcIy M COCTaBy Yy4yacTBYIOUIMX B PpEaKUUU BEILIECTB, O TeIIOBOMY 3((deKkTy, 1o
M3MEHEHUIO CTENIEHEH OKHUCIEHMSI XUMUYECKUX JIEMEHTOB);

XapaKkTepu3oBaTh (ONMUCHIBATh) OOIIME M cHeuu(pUYecKHe XUMHUYECKHE CBOICTBAa IPOCTHIX U
CJIOKHBIX BEILIECTB, MOATBEPAKAas ONUCAHUE IPUMEPAMU MOJIEKYJISPHBIX U MOHHBIX YPAaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHUS IEKTPOJIUTUYECKON TUCCOLMALIUN KUCIIOT, HIeJIOUEl U CoJieH, TIOJHbIE U
COKpAIllEHHbIE YPAaBHEHMsI peakluii HOHHOro OOMEHa, ypaBHEHUs pEakiii, MOATBEPKAAIOIIUX
CYILIECTBOBaHHE FEHETUUYECKOM CBSI3U MEXK/ly BEILIECTBAMU PA3IIMYHBIX KIACCOB;

PACKpBIBATH CYLTHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI TOCPEICTBOM COCTABICHHUS
JIEKTPOHHOrO OalaHca dTUX PEeaKLni;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BO3MOKHOCTH IIPOTEKAHUS
XMMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAaccChl BEILIECTB, MACCOBYIO JIOJIIO
XMMHYECKOIO 3JIEMEHTa 10 (hOpMYJI€ COEIMHEHMs, MAcCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN peaKIni;



coOur01aTh MpaBUIIa MOJIb30BaHHUsI XMMHUYECKON MOCyaoi U 1a00opaTOpHBIM 00OpYAOBaHUEM, A
TaK)Ke IpaBuiia oOpallleHusl ¢ BELIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSAMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB IO IOJIYYEHUIO M COOMPAHUIO ra3000pa3HbIX BELIECTB
(aMMHaKa U yrieKucioro rasa);

IPOBOJUTh PEaKLUH, IOATBEP)KIAIOIINE KAyeCTBEHHBIH COCTaB pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJOpUA-, OpoMHI-, HOAUI-, KapOoHat-, gocdar-, cuamkar-,
cyiabdar-, THAPOKCUI-UOHBI, KATUOHBI aMMOHHUS M HOHBl M3YYEHHBIX  METaJIOB,
IPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

IPUMEHATh OCHOBHBIE ONEpallMi MbBICIUTEIBbHON JIeSTEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE,
0000111eH1e, CHCTEMATU3aLUIO, BBISIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€H — JJIS U3y4YeHUs
CBOWCTB BELIECTB M XUMHUYECKUX PpEaKIUil, €CTeCTBEHHO-HAay4YHbIE METOJbl IO3HAHHUA —
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIMPOBAHNE, IKCIIEPUMEHT (peaJIbHbIN 1 MBICIIEHHBIH).

TEMATHUYECKOE IINTAHUPOBAHUE

8 KNIACC
Ne  HaumenoBanue pa3zenoB v TeM KommyecTtBo 4acos OnexrpoHHbIe (TH(POBEIE)
n/m IPOrpPaMMBI 00pa3oBaTeNbHBIC PECYPCHI

Bcero Kontpon Ilpaktuu
bHBIE eCKHe
paboThl  paboTHI

Pasznen 1.IlepBoHavanbHble XUMHYECKHE MOHSTHS

1.1 Xumus — BaxkHast 00J1aCTh 5 2 bubnuorexa [JOK
€CTECTBO3HAHHS U https://m.edsoo.ru/7f41837¢
NPaKTUYECKOM JIEeATSITLHOCTH
YelloBeKa

1.2 BemectBa 1 XUMHUUYECKHE 15 1 bubnmoreka [JOK
peaKIuu https://m.edsoo.ru/7t41837¢c

Hroro no pazneny 20

Pasznen 2.BaxHeiilne npeacTaBUTe M HEOPraHUYEeCKHUX BelleCTB

2.1 Bozayx. Kucnopon. [lonsitue 06 6 bu6mmoreka [IOK
OKCHIaxX https://m.edsoo.ru/7f41837¢

2.2 Bomopon.llonstue o kucnorax u 8 bubnmoreka [JOK
COJISX https://m.edsoo.ru/7f41837¢

2.3 Bopna. Pactopsl. [TorsiTre 06 5 bubnmoreka [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢

2.4 OCHOBHBIE KJIACChI 11 bubnmoreka [JOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no pazaeny 30

https://m.edsoo.ru/7f41837¢

Pa3nen 3.1lepuoanyeckuii 3axkon u [lepuoguveckasi cucrema xumnueckux djaementon /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHUYeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

3.1 Ilepuonnueckuil 3aKOH U 7
[Tepuoaunueckas cucrema
XUMHUYECKUX djiemeHToB 1. U.
MengeneeBa. CTpoeHue aTroma

3.2 XuMu4yeckasi CBSI3b. 8
OKHUCITUTETBHO-
BOCCTAHOBUTEJIbHBIC PEaKITUU

Hroro no pazneny 15

bubnuoreka [JOK
https://m.edsoo.ru/7t41837¢c

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [JOK
https://m.edsoo.ru/7f41837¢


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

Ne  HaumeHnoBanue pa3zenoB U TeM KommuecTtBo 4acos

n/n IpOrpamMMal Bcero Kontpon Ilpaktuu
bHBIE ecKHe
paboThl  paboTHI
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 4 5
[1O ITPOI'PAMME
9 KUJIACC
Ne HaummeHoBaHue pa3zienoB U TeEM KommnyecTtBo 4acos
/I 11pOrpaMMBI Bcero Kontpons IIpaktuue
HbIE CKHe
paboTel  paboThI
Pa3nes 1.BemecTBO H XMMH4YecKHe peakuu
1.1 TloBropenwue u yrimyOieHne 5 1
3HAHUH OCHOBHBIX Pa3/ieliOB
Kypca 8 kiacca
1.2 OcHOBHBIE 3aKOHOMEPHOCTH 4
XUMUYECKHUX PeaKLui
1.3 Dnekrponuruueckas 8 1 1
auccouranus. XuMUYECKue
peaklMu B pacTBOpax
Hroro no pazneny 17
Pa3gen 2.HeMeTaJJIBI M X COEeANHECHUSA
2.1 OOmias xapakTepucTUKa 4 1
XUMHYECKUX dJ1eMeHTOB VIIA-
rpynmsl. ['agoreHst
2.2 OOuiast xapakTepuCTUKa 6
XUMHYECKUX dJIeMEeHTOB VIA-
rpymibl. Cepa u €€ coeTuHeHUs
2.3 OOmias xapakTepucTUKa 7 1
XUMUYECKUX AJIEMEHTOB VA-
rpynmsl. A3oT, pocdop u ux
COEIMHEHUS
2.4 OO6mast xapaKTepucTUKa 8 1 2
XUMHUYECKHUX 3JIeMEeHTOB [V A-
rpymmsl. YIiaepoa U KpeEMHUN U
WX COCJMHEHUS
Hroro no pazneny 25
Pa3zgen 3.MeTaJllIBI M BX COeANHECHHUSA
3.1 OOmue cBOKCTBa METAIIIIOB 4
3.2 Baxueimme MeTauIbl U UX 16 1 2
COCTMHECHUS
Hroro no pazneny 20

Pa3znen 4. Xumus v oKpyxamomas cpeaa
4.1 BemectBa u MaTepualibl B 3

OnextpoHHbIe (TH(POBEIE)
o0pa3zoBaTenbHBIC PECYPCHI

bubnuorexa [JOK
https://m.edsoo.ru/7t41837¢c

OnexTpoHHbIE (T(POBEIE)

00pa3oBaTeNnbHBIE PECYPChI

bu6mmoreka [IOK
https://m.edsoo.ru/7t41a636

bu6mmoreka [{OK
https://m.edsoo.ru/7t41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7t41a636

bubmuoreka [JOK
https://m.edsoo.ru/7t41a636

bubmuoreka [JOK
https://m.edsoo.ru/7t41a636

bu6mmorexa [{OK
https://m.edsoo.ru/7t41a636

bubmuoreka [JOK
https://m.edsoo.ru/7t41a636

bu6mmoreka [{OK
https://m.edsoo.ru/7t41a636

bubmuoreka [JOK


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne HammeHoBaHue pa3zienoB U TeM KonnuectBo wacos OneKTpoHHBIE (ITUPPOBHIC)

/T POTPaMMBI Beero Koutpons Ipakrude 00pa3oBaTeNbHBIC PECYPCHI
HBIC CKHE
paboTbel  PabOTHI

JKU3HH YeIOBEKA https://m.edsoo.ru/7t41a636
Hroro no pazneny
PesepBHOE Bpems 3 bubnnorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB 68 4 7
10 [TPOT'PAMME

IIOYPOYHOE IIJTAHUPOBAHUE

8 KUIACC
Ne Tema ypoxka KonnuecTBo yacos Hara DNeKTpOHHBIE T (PPOBEIE
/o Bcero Kourpo Ilpaxru H3y4eHH: o0Opa3oBaTeibHbIE PECYPCBHI
JTBHBIC YECKHE
paboThl PabOTHI
1 IIpenmer xumuu. Ponn 1 bu6mmoreka [{OK
XUMUU B KU3HU https://m.edsoo.ru/ff0d210c
yenoseka. Temna u
BElIECTBa
2 Ilongarue o MeTomax 1 bu6mmoreka [JOK
MTO3HAHMS B XUMHUH https://m.edsoo.ru/ff0d227¢
3 Ilpaktuueckas pabora No 1 bubnuorexa [JOK
1 «IIpaBuna pabotsl B https://m.edsoo.ru/ff0d23dc

71a00paToOpHK U MPUEMBI
oOparieHus ¢

J1a00paTOPHBIM
00opyIoBaHUEM)
4  YyucTele BellecTBa U 1 bu6nmoreka [JOK
cmecu. CiocoObl https://m.edsoo.ru/ff0d26ca
paszaeneHus cMecen
5 [Ilpaktuyeckas pabora Ne 1 bubnnorexa [JOK
2 «Pa3pnenenue cMmeceit https://m.edsoo.ru/ff0d28c8

(Ha mpuUMepe OYUCTKU
IIOBAPEHHOM COJN )»

6  ATOMBI U MOJIEKYJIbI 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0d2a6c
7  XUMHYECKHE DJIICMCHTHI. 1 bubmuoreka [JOK
3HaKu (CUMBOJIBI) https://m.edsoo.ru/ff0d2be8
XUMUYECKUX IJIEMEHTOB
8 IIpocTeie 1 coXXHBIE 1 bubnuorexa [JOK
BellecTBa https://m.edsoo.ru/ff0d2a6c
9  ATOMHO-MOJEKYJISIPHOE 1 bub6nuoreka IIOK
YUYCHHUE https://m.edsoo.ru/ff0d2d50

10 3akoH MOCTOSIHCTBA 1 bubnuorexa [JOK


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Ne
/o

11

12

13

14

15

16

17

18

19

20

21

22

Tema ypoka

COCTaBa BEIIECTB.
Xumuueckasi popMyIa.
BasieHTHOCTH aTOMOB
XUMHUYCCKUX DJICMCHTOB

OTtHOCUTENbHAA aTOMHAA
macca. OTHOcHUTEIbHAS
MOJICKYJISIpHAsI Macca

MaccoBas goist
XUMHUYECKOTr'0 JIEMEHTA
B COCOANHCHUN

KonnuectBo BemecTna.
Mous. MonsipHast Macca

duznueckue u
XUMHUYECKHUE SIBIECHUS.
XuMuueckas peaxius

[Tpu3naku u yciaoBus
MPOTEKAHUS XUMUYECKUX
peakuuii

3aKkoH COXpaHCHUA
MacCChI BEIICCTB.
XHUMHUYECKHE YpaBHCHUA

Breraucnenus
KOJIMYECTBA, MaCChI
BEIIIECTBA IO
YPaBHEHUAM
XUMHUYECKUX pPeakiui

Knaccudukamms
XUMHYECKUX PEaKIui
(coenuHeHwsl,
pa3ioxKeHus,
3aMeIIeHHs, OOMeHa)

M. B. JlIomoHOCOB —
Y4EHBIA-IHIUKIIONIEUCT.
O000111EeH1E U
cHCTeMaTHu3aIus 3HaHUI

KonrponsHas pabora
Nel o Teme «BemectBa
Y XUMHAYECKUE PEaAKITHID»

Bo3nyx — cmecs ra3os.
CocraB Bo3ayxa.
Kucnopon — snemeHTt u
npocroe Beuecto. O30H

duznueckue u
XUMHUYECKHE CBOMCTBA
KHCIIOpoJia (peakiuu

KommuectBo yacoB
Bcero Kontpo Ilpaxtn H3Y4eHHSA 00pazoBaTesbHbIEC PECYPCHI

JBHBIC YECKHE
paboThl PabOTHI

DNeKTpOHHBIE IU(PPOBEIE

https://m.edsoo.ru/ff0d2eae

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230

bubmuoreka [JOK
https://m.edsoo.ru/ff0d37fa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3al6

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3b88

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3{34

bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d448e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614


https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

Ne
/o

23

24

25

26

27

28

29

30

31

32

33

Tema ypoka

OKHCIICHHS, TOPEHUE).
ITousTue 00 okcumax

Crnioco0slI osryueHus
KHCIIOpo/ia B
nabopaTopuu U
IPOMBIIIJICHHOCTH.
[IpumeneHune kuciopoaa

TemoBoii a3 ekt
XMMHUYECKON peaKuuy,
IIOHATHUEC O
TEPMOXHUMHUYECKOM
YpaBHCHHH, 3K30- U
SHJIOTEPMHUYECKHX
peakuusax

Tomnueo (HePTH, yroib
U MeTaH). 3arpsi3HeHue
BO3/lyXa, CII0COOBI €ro
MPeIOTBPALCHUS
ITpakTruyeckas pabora Ne
3 o teme «llonydyenue u
coOupaHue KUCI0po/ia,
W3y4YE€HUE Er0 CBOMCTB)

Bonopon — snemeHT u
MIPOCTOE BELIECTBO.
Haxoxnenue B mpupojie

duzndeckue u
XUMUYECKHUE CBOMCTBA
Bojopoaa. [Ipumenenne
BOJOpOAA

[lonsTHe 0 KHUCHOTAX U
COJISIX

CriocoOsl osryueHus
BOJIOpOJIa B
nabopaTtopuu
[IpaxTuueckast padora Ne
4 o teme «Ilony4eHue u
coOupaHue BOJIOPO/Ia,
U3yUYEHHE €ro CBOHCTBY»

Mosipablii 00bEM Ta30B.
3akoH ABorazipo

Brrunciienus o0néma,
KOJIMYECTBA BEIIECTBA
rasa Io ero U3BECTHOMY
KOJINYECTBY BEIIECTBA
Wi 00bEMY

KommuectBo yacoB

1

JBHBIC YECKHE
paboThl PabOTHI

DNeKTpOHHBIE IU(PPOBEIE

Beero Koutpo Ipaxru M3Y4CHHS 00pa3soBaTeNbHbIC PeCypChl

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4c4a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4142

bubmuoreka [JOK
https://m.edsoo.ru/ff0d542¢
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0


https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

Ne
/o

34

35

36

37

38

39

40

41

42

43

44

45

Tema ypoka

Breruucienus o0EMoB
ra3oB 10 YPaBHEHUIO
peaKkI1 Ha OCHOBE
3aK0Ha 00BEMHBIX
OTHOIIICHUH ra30B

duznueckue u
XUMHUYECKHE CBOMCTBA
BOJIBI

CocTaB OCHOBaHUIA.
IToustue 06
WHIUKAaTOpax

Bopa kak pactBoputens.
Hacsiiennsie u
HEHACBIIICHHbIE
pactBOpbl. MaccoBas
J10JIs1 BEILIECTBA B
pactBope

[IpaxTuueckas padora Ne
5 no teme
«IIpuroroBienue
pacTBOPOB C
OnpeAcIEHHON MacCOBOM
JI0JIel paCTBOPEHHOTO
BELIECTBA»

KonrpomnsHas pabora
No2 o Teme «Kucnopos.
Bonopoa. Boga»
OKcHABI: COCTaB,
KJIacCU(pUKALIHS,
HOMCHKJIATypa

[Tonyuyenue n
XMMHYECKHE CBOWCTBA
KHMCJIOTHBIX, OCHOBHBIX U
aM(OTEpHBIX OKCUIOB

OcHOBaHU: COCTAB,
KJIacCHU(UKaIH,
HOMEHKJIaTypa

[Tonyuenue u
XHUMHUYECKHE CBOUCTBA
OCHOBaHUH

Kucaotsr: cocras,
KJIacCHU(UKAIH,
HOMEHKJIaTypa

[Tonyuenue u
XUMHUYECKHE CBOMCTBA

KommuectBo yacoB
Bcero Kontpo Ilpaxtn H3Y4eHHSA 00pazoBaTesbHbIEC PECYPCHI

JBHBIC YECKHE
paboThl PabOTHI

DNeKTpOHHBIE IU(PPOBEIE

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d587a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d59e2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d664¢

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d664¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0dfee2

bubmuoreka [JOK
https://m.edsoo.ru/ff0dfee2


https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

Ne
/o

46

47

48

49

50

51

52

53

54

55

56

Tema ypoka

KHCIIOT
Conu (cpennue):
HOMEHKJIaTypa, CIIoCOObI
MOJTy4€HUs, XUMUYECKUE
CBONCTBA

[IpaxTuueckas padora Ne
6. Pemrenne
AKCIIEPUMEHTAITLHBIX
3a71a4 10 TEME
«OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
COCIUHCHMID

I'emeTnyeckas CBsI3b
MEXIy Kiaccamu
HEOPraHUYECKUX
COoeIMHEHUN

O06006111EeH1E U
cucTeMaTH3alus 3HaHUI

KonrpomnsHas pabora
Ne3 o reme "OcHOBHEIE
KJIACChl HEOPTaHUYECKUX
coeuHeHHi"

IlepBble nonbITKN
KJIaCCU(UKAITUN
XUMHYECKUX JIEMEHTOB.
[TonsTHE 0 rpynmax
CXOZHBIX JIEMEHTOB

Ilepuonuueckuil 3aK0H U
IIepnonnueckas cucrema
XHUMHYECKHUX 3JIEMEHTOB
. . MenneneeBa

[Iepuonsl, rpynisl,
MOArPYIIIIBI

CtpoeHue aTOMOB.
CocraB aTOMHBIX sJIEp.
H30TOMEI

CtpoeHue 2JIeKTPOHHBIX
000J10YeK aTOMOB
3JIEMEHTOB
[Tepuonnueckon
cuctemsl JI. H.
MeneneeBa

XapakTepucTuka
XMMHYECKOIO JIEMEHTA
IO €O MOJIOKECHHUIO B

KommuectBo yacoB
Bcero Kontpo Ilpaxtn H3Y4eHHSA 00pazoBaTesbHbIEC PECYPCHI

JBHBIC YECKHE
paboThl PabOTHI

DNeKTpOHHBIE IU(PPOBEIE

bubmuoreka [JOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9as50

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2
bu6mmoreka [{OK
https://m.edsoo.ru/00ad9¢1a

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ffa

bubmuoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [{OK
https://m.edsoo.ru/00ada52c¢

bubmuoreka [JOK
https://m.edsoo.ru/00ada342

bubmuoreka [JOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [{OK
https://m.edsoo.ru/00ada824


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

Ne Tema ypoxka
/T

[lepuonuueckou cucreme
. . MenneneeBa

57 3naueHue
[Tepuonuueckoro 3akoHa
JUTSI pa3BUTHUS HAYKU U
npaktuku. /1. W.
MenpeneeB — y4EHBIN,
Me1aror v rpaKJIanuH

58 DnexTpooTpuUATEIbHOCT
b AaTOMOB XUMHYECKUX
AJIEMEHTOB

59 HouHag xuMu4deckas
CBA3b

60 KosanenTHas nomisipHas
XMMHUYECKask CBSI3b

61 KoBanentHasa
HETIOJISIPHAS] XUMUYECKast
CBS3b

62 CreneHb OKUCICHUS

63 OxucIuTEIBLHO-
BOCCTAHOBHUTEJIHHBIE
peakuuu

64 Oxuciaurenau u
BOCCTAHOBUTEIN

65 KontpoabsHas pabora
Ne4 o reme «CtpoeHue
aToMa. XuMH4ecKast
CBSA3bY»

66 Pe3epBHBII YPOK.
O0600111EeH1E U
cucTeMaTH3alus 3HaHUI

67 Pe3epBHBII YPOK.
O000111EeH1E U
cHCTeMaTHu3aIus 3HaHUI

68 Pe3epBHBbII yPOK.
O06006111eH1E U
cHCTeMaTH3aIus 3HaHUI

OBILIEE KOJIMYECTBO

YACOB I10 I[TPOT'PAMME

9 KJIACC

No Tema ypoka

KommuectBo yacoB

JBHBIC YECKHE
paboThl PabOTHI

68 4 4

KonnuectBo yacos

Hara

Hara

DNeKTpOHHBIE IU(PPOBEIE

Beero Koutpo Ipaxru M3Y4CHHS 00pa3soBaTeNbHbIC PeCypChl

bu6mmoreka [{OK
https://m.edsoo.ru/00ada96e

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

bubmuoreka [JOK
https://m.edsoo.ru/00adac34
bu6mmoreka [{OK
https://m.edsoo.ru/00adaab8

bubmuoreka [JOK
https://m.edsoo.ru/00adaab9

bubmuoreka [JOK
https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6mmoreka [{OK
https://m.edsoo.ru/00adb076

bubmuoreka [JOK
https://m.edsoo.ru/00adb486

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d61c6

DJEeKTpOHHBIE TU(PPOBBIE


https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

10

11

12

13

[leproauueckuii 3aKoH.
[Iepnoanueckas cucrema
XUMHUYECKHX 3JIEMEHTOB /I
N. Menneneesa

3aKOHOMEPHOCTH B
MU3MECHEHHH CBOMCTB
XUMHUYCCKHUX 3JICMCHTOB
HEPBBIX TPEX NEPHOIOB

Knaccudukanms u
HOMCHKJIaTypa
HEOPraHMYECKUX BEIECTB

Buasl xumuueckoil cBs3u U
THUIBI KPUCTATUTUYECKHUX
pemETOK

KonTponsnas padorta Nel mo
teMe «lloBTOpeHue n
yriayOieHne 3HaHU
OCHOBHBIX pa3/IeJoB Kypca 8
KJ1acca»

Knaccudukanms
XUMUYECKHUX PEAKLIUN 110
pa3IM4YHBIM IIPU3HAKAM

[Tonsatue o ckopoctu
XUMHYECKON PEaKIUU.
[TonsATHE O TOMOTE€HHBIX U
reTEPOTeHHBIX PEAKIUAX

IToasATHE O XUMHYECKOM
paBHOBecuU. DAKTOPBHI,
BJIUSIIOLLE HA CKOPOCTh
XUMHYECKON peakiuu U
MMOJI0KEHNE XUMHUIECKOTO
paBHOBECHS

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIINT

Teopust 23NEKTPOIIUTHYECKON
nuccounanuu. CuiabHbIE U
cJ1a0bl€ AIEKTPOJIUTHI

HoHHbIE ypaBHEHMS peakuui

XHUMHYECKHE CBOMCTBA
KHCJIOT ¥ OCHOBAHHUI B CBETE
MIPEACTaBICHUI 00
ANEKTPOIUTUYECKOMN
JMCCOLIMAIHN

XUMHUYECKHUE CBOMCTBA COJIEH
B CBETE MPECTaBICHUN 00

Bcero Konrpo Ilpaktu
JbHBIE YECKHE
paboThl pabOTHI

bubmuoreka [JOK
https://m.edsoo.ru/00adb59e

bu6mmorexa [IOK
https://m.edsoo.ru/00adb6b6

bubmuoreka [JOK
https://m.edsoo.ru/00adb7e2

bubmuoreka [JOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

bubmuoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [{OK
https://m.edsoo.ru/00adc28¢c

bubmuoreka [JOK
https://m.edsoo.ru/00adcade
bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [{OK
https://m.edsoo.ru/00add448

bubmuoreka [JOK
https://m.edsoo.ru/00add5d8

bubmuoreka [JOK
https://m.edsoo.ru/00add8b2


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

Ne
/o

14

15

16

17

18

19

20

21

22

23

24

25

26

Tema ypoka

3JI€KTpOJ'II/ITI/I‘leCKOI71
JUucconranuu

[TonsiTue o runponuse conen

O06o0611IEHNE U
cucTeMaTu3alus 3HaHu’

[IpakTryeckas padora Ne 1.
«Pemenue
HKCIIEPUMEHTAIIbHBIX 3a/1a9»

KonTtponsHnas padora Ne2 mo
TeMe «DNEKTPOTUTHYECKAs
JIUccoIranysa. XMMHYECKHe
peaKIuy B pacTBOPax»

OO6mas xapakTeprucTuKa
raJIor€eHOB. XMMHUYECKHE
CBOICTBA Ha NMPUMEPE XJI0pa

XmopoBogopoa. ComnsiHas
KUCJIIOTa, XUMUYECKHE
CBOICTBa, MOJIyYEHUE,
MIpUMEHEHNE

[Ipakruyeckast pabora Ne 2
no Teme «Ilomyuenue
COJIIHOW KMCJIOTBI, U3y4EHUE
€€ CBOICTB»

Bbruucnenus no ypaBHeHUsIM
XUMUYECKUX PEAKLUHN, ECIIH
OJIUH U3 PEareHTOB JIaH B
U30BITKE

OO61as xapakTepuCcTHKa
3nemeHToB VIA-rpynmsl

AnnotponHsie MOAU(pUKALIUN
cepsl. Haxoxnenue cepsl 1
e€ coeIMHEeHUH B IPUPOJIE.
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoaopo/1, CTpOEHHUE,
bu3nueckre 1 XUMUYECKHe
CBOMCTBA

Oxcuppl cepol. CepHast

KHCIIOTa, PU3HUECKHE U
XUMHYECKHE CBOMCTBA,

MIpUMEHEHNE

XVMHYECKUE peaKLny,
JEKaIUE B OCHOBE
IPOMBIIIJICHHOTO crloco0a
IIOJIY4E€HUS CEPHON KUCIIOTHI.

—

KonnuectBo yacos
Bcero Konrpo IIpakru H3Y4eHHS o0pa3oBaTenbHbIC PECYPCHI

JBHBIC YECKUE
paboThl pabOTHI

DJEeKTpOHHBIE U(PPOBBIE

bu6mmoreka [{OK
https://m.edsoo.ru/00add9d4

bubmuoreka [JOK
https://m.edsoo.ru/00addd12

bu6mmoreka [{OK
https://m.edsoo.ru/00addbfa

bu6mmoreka [IOK
https://m.edsoo.ru/00addec0

bubmuoreka [JOK
https://m.edsoo.ru/00addfe2

bubmuoreka [JOK
https://m.edsoo.ru/00ade104

bu6mmoreka [{OK
https://m.edsoo.ru/00ade348

bubmuoreka [JOK
https://m.edsoo.ru/00ade488

bu6mmorexa [{OK
https://m.edsoo.ru/00ade64a

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [{OK
https://m.edsoo.ru/00ade802

bu6mmorexa [{OK
https://m.edsoo.ru/00adea28

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a


https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

Ne
/o

27

28

29

30

31

32

33

34

35

36

37

Tema ypoka

XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpebl
COCMHEHUSIMU CEPhI
BrIuncienne maccoBoi 10au
BBIXO/1a MPOJYKTA PEAKLIIUHI

OO61as xapakTepuCcTHKa
3JIEMEHTOB V A-TpyHIbL.
A3o0T, pacipocTpaHeHHUE B
npupojie, pU3NYeCcKue u
XMMHYECKHE CBOMCTBA

AMMHaK, ero Gu3nIecKue u
XMMHYECKHE CBOMCTBA,
MOJTy4EeHUE U TPUMEHEHHE

[IpakTuyeckast padora Ne 3
no teme «llomyuenue
aMMHaKa, U3y4eHHUE ero
CBOMCTBY

A3oTHas KHCIO0Ta, €€
(GU3NYECKUE M XUMUICCKHE
CBOMCTBA

Hcnosnp3oBaHue HUTPATOB U
CoJIEl aMMOHHMS B KAUECTBE
MUHEPAITBHBIX YIOOPCHUN.
XUMHUYECKOE 3arpsi3HEHNE
OKpYIKaIoIIeH Cpebl
COCTMHEHUSIMH a30Ta
®dochop. Oxcun hocdopa
(V) u docdopnas xucnora,
bu3nUecKrue ¥ XUMHYCCKHE
CBOWCTBA, MOJTyYCHHE

Hcnonws3zoBanue pocharos B
KaueCTBE MHHEPATbHBIX
ynobpenuit. 3arpsisHeHHe
IIPUPOJHOM Cpebl
dbocdaramu

VYrnepon, pacnpocTpaHeHue
B IIpUpoje, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA
Oxkcupsl yriaepoaa, ux
(GU3NYECKUE M XUMUICCKHE
CBOICTBa. DKOJIOTUYECKUE
po0JIEeMBbI, CBSI3aHHBIE C
okcuoM yrieposa (IV)
YronpHasg KUciaoTa U €€ Cou

KonnuectBo yacos
Bcero Konrpo IIpakru H3Y4eHHS o0pa3oBaTenbHbIC PECYPCHI

JBHBIC YECKUE
paboThl pabOTHI

DJEeKTpOHHBIE U(PPOBBIE

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a
bu6mmoreka [IOK
https://m.edsoo.ru/00adeeca6

bu6mmoreka [{OK
https://m.edsoo.ru/00adf004

bu6mmorexa [{OK
https://m.edsoo.ru/00adf180

bubmuoreka [JOK
https://m.edsoo.ru/00adf306

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

bubmuoreka [JOK
https://m.edsoo.ru/00adfd9c

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe

bubmuoreka [JOK
https://m.edsoo.ru/00ae006¢


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

Ne
/o

38

39

40

41

42

43

44

45

46

47

48

49

Tema ypoka

[IpakTuueckas padora Ne 4
no teme "[lonyuenue
YIJIEKUCIIOTO Ta3a.
KauectBenHas peakuus Ha
kapOoHaT-uoH"

[lepBoHauUaIBbHBIC TOHATHUS
00 OpraHMYeCcKHUX BEIECTBAX
KaK O COCTMHCHHUSX yriiepoJia

erMHI/Iﬁ Hu €0 COCANHCHUA

[IpakTryeckast padora Ne 5.
Pemienne
HKCIIEPUMEHTAIILHBIX 3a/1a4
o TeMe «Baknerme
HEMETaJUTBl U UX
COCAUHCHUS

KonTponsHnas padorta Ne3 mo
teme «Baxueiimme
HEMETaJUIbl U UX
COCTMHCHUS

OO61as xapakTepuCcTHKa
XUMHUYECKHUX 3JIEMEHTOB —
MeTauioB. Meramumueckas
CBS3b U METAJIINYECKAs
KpUCTAJUIMYECKas peLIETKa.
®dusnyeckue cBONCTBA
METaJIJIOB

XuMHYeCKHEe CBOMCTBA
METAJIOB.
DIEKTPOXUMUYECKUN PSifT
HaIpsHKEHUH METAIIOB

O6mue cnocoObl MOTy4YeHUS
MeTauioB. CILIaBhI.
Boruncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKLUHN, ECIIH
OJIMH U3 PEareHTOB COJICPKUT
puMecH

[TonsaTne o0 Koppo3un
METAJIJIOB

[Ieno4nbIe METAIBI

OKCI/IZ[I)I N TUAPOKCUIbBI
HaTpHA U KaJIus

[I{enoyHO3EMENBHBIE
METaJIbl — KAJIBIIUHN U

1

KonnuectBo yacos
Bcero Konrpo IIpakru H3Y4eHHS o0pa3oBaTenbHbIC PECYPCHI

JBHBIC YECKUE
paboThl pabOTHI

1

DJEeKTpOHHBIE U(PPOBBIE

bubmuoreka [JOK
https://m.edsoo.ru/00ae027¢

bubmuoreka [JOK
https://m.edsoo.ru/00ae054¢

bubmuoreka [JOK
https://m.edsoo.ru/00ae080a
bu6mmoreka [{OK
https://m.edsoo.ru/00ae0bf2

bubmuoreka [JOK
https://m.edsoo.ru/00ae0e18

bu6mmoreka [{OK
https://m.edsoo.ru/00ae103e

bu6mmorexa [IOK
https://m.edsoo.ru/00ael 156

bubmuoreka [JOK
https://m.edsoo.ru/00ael 156

bu6mmorexa [{OK
https://m.edsoo.ru/00ae1278

bubmuoreka [JOK
https://m.edsoo.ru/00ae14b2
bu6mmoreka [{OK
https://m.edsoo.ru/00ae14b2

bubmuoreka [JOK
https://m.edsoo.ru/00ael5e8


https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

Ne
/o

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

Tema ypoka

Marsum

Baxkneme coeuHeHNs
KaJIbIIUs

O060061IEHE U
CHCTEMATU3ALMS 3HAHU I

KécTrkocTh BOJBI U CLIOCOOBI
€€ yCTpaHEHUs

[IpakTuyeckast padora Ne 6
o TeMme "JKECTKOCTh BOABI U
MeTO/Ibl €€ ycTpaHeHus"

AJIIOMAHAN

AmMdoTtepHbIe cBOCTBA
OKCH/JIa ¥ TUJIPOKCHUIA

Kemeso

Oxcuibl, THIPOKCUIBI U COIH
xenesa (I11) u xxenesza (11I)

O0600611IEHNE U
CHCTEMATU3ALMS 3HAHU I

[IpakTuueckas pabora No 7.
Pemenue
3KCHEPUMEHTAIIbHBIX 33724
1o TeMe «Baxnenmue
METaJIbl U UX COCAUHEHUS»

Bbruucnenus no ypaBHeHUsIM
XUMUYECKUX PEAKLUHN, ECIIH
OJIUH U3 PEareHTOB JIaH B
U30BITKE HITH CONEPIKUT
npumecH. Beruucnenus
MacCOBOM J0JIH BBIXOJa
IPOyKTa peakuuu

O06o00611IEHNE U
cucTeMaTu3alus 3HaHuU

KonTtponpsHnas padora Ne4 mo
Teme «BaxHeiie MeTaibl
U UX COCAUHCHUA»

BemectBa u marepuainsl B
IIOBCEHEBHOM KU3HU
4eJloBeKa

XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karolllen cpebl

Pons xuMuu B penieHun
IKOJIOTUYECKUX MPOOIIEM

KoauuectBo yacon Hara

DJEeKTpOHHBIE U(PPOBBIE

Beero Kontpo Ilpaktn H3Y4CHHS o0pa3zoBaTenbHBIE PECYPCHI

JBHBIC YECKUE
paboThl pabOTHI

bubmuoreka [JOK
https://m.edsoo.ru/00ael5e8

bubmuoreka [JOK
https://m.edsoo.ru/00ae1886

bu6mmorexa [{OK
https://m.edsoo.ru/00aelae8

bu6mmoreka [{OK
https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86

bubmuoreka [JOK
https://m.edsoo.ru/00ae35¢6

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de8

bubmuoreka [JOK
https://m.edsoo.ru/00ael750

bu6mmorexa [{OK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [{OK
https://m.edsoo.ru/00ae4270

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270


https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

No Tema ypoka
/11

66 Pe3epBHBIN ypOK.
O6o06menne u
CUCTEeMAaTH3alHsI 3HAaHHUH

67 Pe3epBHbIN ypOK.
O6o06menne u
CUCTEeMAaTH3alHsI 3HAaHHH

68 Pe3epBHBIN ypOK.
O06o06menne u
CUCTEeMAaTH3aIHsI 3HAHHUH

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

KomnuecTBo yacos Hara DJEeKTpOHHBIE U(PPOBBIE

Beero Kontpo Ilpaktn H3Y4CHHS o0pa3zoBaTenbHBIE PECYPCHI

JBHBIC YECKUE
paboThl pabOTHI

1 bubmuoreka [JOK
https://m.edsoo.ru/00ae0dOa

1 bubmuoreka [JOK
https://m.edsoo.ru/00adb33c

1 bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

68 4 7

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET


https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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