MUHUCTEPCTBO MPOCBEIEHUA POCCUMCKOM ®EJEPAIIAN
Munucrepcrso oopazoBanusi Kamuarckoro kpas
Yupasienue o0pazoBanusi aAMUHUCTpauuu EJM30BCKOro MyHHIIMIIAJIBHOIO PaliOHa
MBOY «Pa3nosbHeHcKas cpeanss mKoaa umenu B.H. Poaxyruna»

PABOYAS TIPOIT'PAMMA

yueOHOro npeamera «Xumus. ba3oBbiid ypoBeHb»

J1s1 oOyJaronuxcs 8 -9 KinaccoB



MOACHUTEJIbBHASA 3AIINCKA

[Iporpamma o XxuMuu Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMs COCTABJICHa HA OCHOBE TPEOOBaHMIA
K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHON MporpaMmbl OCHOBHOTO 001Iero o0Opa3oBaHUS,
npeactaBieHHbIXx B DI'OC 00O, a Takke Ha ocHOBE (penepanbHON pabodeil MporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHLENIMHM NpEenojaBaHus ydyeOHOro mpeamera «XUMHs» B 00pa30BaTENbHBIX OpraHU3aIMIX
Poccuiickoit deneparum.

[Tporpamma mo XuUMHH HAa€T TpEACTABICHHUE O LENX, OOImel cTpaTernu OOy4YeHWs, BOCITUTAHUS U
pa3BUTHs OOYYAIOLIMXCSl CPEeICTBAMHM Y4eOHOTO MpeiMeTa, yCTAaHABJIMBAET 00s3aTelbHOE IpeIMETHOE
coziepkKaHue, IPEAyCMaTPUBAET PacIpe/IeNIeHHe eTo MO KJIaccaM M CTPYKTYpHPOBAaHHE MO pa3aesaM U TeMaM
IpOorpaMMbl [0 XHMHUH, OIpPENeNseT KOJIMYECTBEHHbIE M KAueCTBEHHbBIC XAPAKTEPUCTUKH COICp KaHUS,
PEKOMEH/IyeMYIO MOCIIE0BATEIbHOCTh N3YUCHNS XUMUH C YYETOM MEXKIPEIMETHBIX M BHYTPHIIPEIMETHBIX
CBSI3€H, JIOTUKM Y4eOHOTO MPOLEecca, BO3PACTHRIX 0COOCHHOCTEH 00yUaromuXxcst, ONpeensieT BO3MOKHOCTH
npeaMeTa Il peanu3anuy TpeOOBaHUH K pe3yIbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTENbHON MPOTrpaMMBbI
Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus, a Takke TPeOOBAHUH K pe3yibTaTaM 00yUeHHs XUMHUH Ha YPOBHE
Hene n3ydeHns mpeMeTa M OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHONW AEATEIBHOCTH 00YYaIOIIErocs 1o
OCBOEHHIO yu4eOHOI0 COIepKaHuUSI.

3HaHME XUMHH CIY>KUT OCHOBOW Juis (OpPMHpPOBAHMS MHPOBO33PEHHS OO0YyYaromerocs, €ero
MPEJICTABICHAA O MAaTEepPHAbHOM EIUHCTBE MHpPA, BAXKHYIO pOJIb UTPAIOT (OPMUPYEMBIC XHMHECH
MIPEJICTAaBJICHHS O B3aMMOIIPEBPAILLECHUSAX SHEPTUU U 00 IBOJIIOLMH BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS
rJI00ATBHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUYECCKOM, MHIIEBON U
HKOJIOTMYECKOM 0e30MmacHOCTH, MpobIeM 3ApaBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pean3aiui BO3MOXHOCTEH ISl CaMOPa3BUTHsI U POPMUPOBAHUS KYJIBTYPhI JJMUHOCTH,
e€ o0Omieli u GyHKIIMOHATIBLHON TPAaMOTHOCTH;

BHOCHUT BKJIa/l B (POPMHUPOBAaHUE MBIIIJIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yUaIOIIMXCsl, HABBIKOB MX
CaMOCTOSITENIbHOM ~ y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U  HCCIEAO0BATEIbCKUX YMEHHH,
HEOOXO/IMMBIX KaK B IOBCEIHEBHOMN JKU3HHU, TaK U B MPO(PECCUOHANBHOM eI TeIbHOCTH;

3HaKOMHUT CO CHCI.[H(l)PIKOfI HAaYyYHOT'O MBIIUICHHUS, 3aKIaJAbIBACT OCHOBBI MECJIOCTHOI'O B3TJIAda Ha
CAUHCTBO IMpUpoaAbI u YCJI0BCKaA, SABIIACTCA OTBETCTBCHHBIM 9TarIoM
B (bOpMHpOBaHHI/I eCTeCTBeHHO'Hay‘IHOﬁ I'paMOTHOCTHU 06yqa10m1/1xc;1;

CIOCOOCTBYET (POPMUPOBAHUIO I[IEHHOCTHOI'O OTHOLIEHHMS K €CTECTBEHHO-HAy4YHBIM 3HAHUSAM, K
HpUpOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOIHUYECKOEe 00pa30BaHUE 00yUJarOIIIXCSL.

JlanHble HampaBlieHUst B OOY4YEHMH XUMHH OOeCHeunBaloTCsa crenu(UKon coaepikaHus y4eOHOTo
npeaMeTa, KOTOPBIM SIBISETCA MENarorMuecky aJanTHPOBAHHBIM OTPAXKEHHEM 0a30BOM HAyKW XUMHUU HaA
OIPEJICIIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIero 00pa30BaHMs OPUEHTUPOBAH HA OCBOCHHUE 00YUYaIOIIIMMHUCS
CUCTCMbI TMNECPBOHAYATIBHBIX MOHATHUHU XUMHUHU, OCHOB HGOpFaHI/I‘ICCKOfI XUMHU U HCKOTOPLIX OTHCIBHBIX
3HAYUMBbIX TTOHSATHUA OPraHUYECKON XUMUHU.

CtpyKTypa coliep:kaHus MpOTrpaMMBbl IO XUMUU cPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOJX0Ja K €&
nzydeHuto. CoaepxaHue CKIAIbIBAETCS M3 CHUCTEMbI NOHATHI O XMMHUYECKOM JJIEMEHTE M BEILECTBE M
CUCTEMBI MOHATUH 0 XuMuueckoi peakuuu. O0e 3TH CUCTEMbl CTPYKTYPHO OPTaHU30BAHBI MO MPUHIIUITY
II0CJIEZI0BATEIBLHOTO PA3BUTHUS 3HAHUIN HAa OCHOBE TEOPETUUECKUX IIPEJICTABICHUN Pa3HOIO YPOBHSL:



— ATOMHO-MOJICKYJIAPHOT'O YUCHHUA KaK OCHOBBI BCEIO €CTCCTBO3HAHMA,

— Ilepuoanueckoro 3akoHa /. 1. MenneneeBa kKak OCHOBHOTO 3aKOHA XUMHH;
— YUY€HHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— TPEJCTaBICHUNA 00 AIMEKTPOIUTUICCKON JUCCOLMAIIUY BEIIECTB B PacTBOpaXx.

TeopeTquCKHe 3HaHWs pacCMaTpuBarOTCsId Ha OCHOBC OMIIMPHUYCCKHU ITOJTYYCHHBIX WM OCMBICICHHBIX
(I)aKTOB, Pa3BUBAIOTCA MOCICAOBATCIIBHO OT OJJHOI'O YPOBHA K APYTOMY, BBIIIOJIHAA q)YHKI_II/II/I OOBSICHEHHS U
MPOTrHO3UPOBAHUA CBOI>'ICTB, CTPOCHUA U BO3MOXKHOCTE MMPAKTUYCCKOIr0 MNPHUMCHCHUSA HW IMOJYUYCHUS
HN3y4YaceMbIX BCIICCTB.

OcBoeHue MporpamMmbl MO XHMHUHU CIOCOOCTBYET (OPMHUPOBAHHUIO MPEICTABICHUS O XUMHUYECKOU
COCTABJIAIOLIEH HAay4YHOW KapTHHBI MHUpa B JIOTMKE €€ CHUCTEMHOMN IPUPOJbI, LIEHHOCTHOIO OTHOILECHUS K
Hay4YHOMY 3HAHHIO U METO/IaM ITO3HAHMS B HayKe. M3ydeHne XuMun MpouCcXOAUT ¢ IPUBJICUCHUEM 3HAHWM U3
paHee M3y4YCHHBIX y4eOHBIX mpenmeToB: «Okxpysxaroumii Mup», «buonorus. 5—7 xnacce» u «®Pusuka. 7
KJIacC».

[Tpy M3y4eHNU XMMUHU TPOMCXOTUT (POPMHUPOBAHUE 3HAHHWI OCHOB XMMHYECKOW HAyKH Kak 00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUECKOW NEATENbHOCTH YEJIOBEKAa W KAaK OJHOrO M3 KOMIIOHEHTOB
MHPOBOH KyJIbTYpHL. 3a/adya y4eOHOTO MpeaMeTa COCTOUT B (JOPMUPOBAHUH CHCTEMbl XUMHUCCKUX 3HAHUN
— BaXHEHIMX (AKTOB, TMOHATHH, 3aKOHOB M TEOPETUUYECKUX IMOJOXKEHUH, TOCTYMHBIX 00001meHni
MHPOBO33pPEHYECKOTO XapaKTepa, A3bIKa HAyKH, B IPHOOIICHNH K HAYYHBIM METOIaM ITO3HAHUS IPH U3YYCHUH
BEIIECTB M XMMUYECKUX PEaKIHiA, B GOPMUPOBAHUU U PA3BUTUU MIO3HABATEIILHBIX YMEHUH U MX IPUMEHEHUH
B y4eOHO-TIO3HABATENIFHON M y4eOHO-HMCCIIEI0BATEIbCKON AEATEIIFHOCTH, OCBOCHHU TPaBHI O€30M1aCHOTO
oOpalleHus C BEIECTBAMU B IIOBCEIHEBHON YKU3HHU.

[Tpu u3y4eHnr XUMUU Ha YPOBHE OCHOBHOTO 00I1IeT0 00pa30BaHUs BAXKHOE 3HAUCHUE TPUOOPETTH TaKKe
LIEJIN, KaK:

—(opMHUpPOBaHHE WHTEUICKTyaIbHO pa3BUTOM  JIMYHOCTH, TOTOBOM K  CaMOOOpPa30BaHUIO,
COTPYJIHUYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO PpEHICHHWM, CIIOCOOHOW aNanTUpOBaThCi K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

— HalpaBJIEHHOCTh OOyYEHUs] Ha CUCTEMaTH4ecKoe MpuoOIieHne oOydarolMXcsl K CaMOCTOSTENbHON
MO3HABATEIbHON JIESATEIbHOCTH, HAyYHBIM METOJIaM I03HaHUus, (POPMHUPYIOIMIMM MOTHBALUMIO U pPa3BUTHE
CIOCOOHOCTEH K XMMUHU;

—obecrieyeHne ycloOBUH, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO OOYYAIOIIMMUCS OMbITa PasHOOOpa3HOM
NeSTeNbHOCTH, TIO3HAHUS M CAMOIO3HAHUSA, KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETECHIIMH), WMEIOLIUX
YHUBCPCAJIbHOC 3HAYCHUC IJId PA3JIMYHBIX BUAOB ACATCIIBHOCTHU,

—dopmupoBanue o00mel (YHKIIMOHATLHONH M E€CTECTBEHHO-HAyYHOW TPAaMOTHOCTHU, B TOM YHCIIE
yMeHI/Iﬁ O6’BHCHHTB " OLICHUBATH SABJICHUS OKPYXKAKOUICTO MHPA, UCIIOJIb3YS 3HAHUA U ONIBIT, IOJTYYCHHBIC ITPU
M3yYCHUH XUMUH, IPUMEHSITH UX MPH PEIICHUN MPOOIJIEM B IOBCEAHEBHOM )KU3HH M TPYIOBOU IEATSITHHOCTH,

— (hopmupoBaHue y 00yYaOMIMXCSI TYMAaHUCTHYECKUX OTHOIICHUN, TOHUMAHMS IIEHHOCTH XUMHYECKUX
3HAHUH TSI BEIPAOOTKH DKOJIOTHUECKH IE€JIECO00Pa3HOTO MOBEICHUS B OBITY W TPYAOBOW NEATEIBHOCTH B
LETISX COXPAHEHUS! CBOETO 3/I0POBbs M OKPYKAIOILIEH TPUPOTHOMN CpEeIbl;

— pa3BUTHE MOTHBAIMU K 00Y4EHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITMTaHUIO HA OCHOBE
YCBOEHUS 00111eUeI0BEYEeCKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQHIIS U HAPaBIEHHOCTH
JaJbHENIIEro 00y4YeHusl.



OO11ee YyuCIIO YacoB, OTBENEHHBIX JUISI M3yUSHHsI XUMHUH Ha YPOBHE OCHOBHOTO 00I1Iero o0pa3oBaHus,
coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJenio), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIO).

COJAEP)KAHUE OBYYEHUA

8 KJIACC
IlepBoHavabHBbIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XuMHHM B JKM3HHM 4Y€JIOBEKAa. XMMHS B CUCTeME HayK. Tena W Bemiecrtna.
duznueckre CBOMCTBA BEUIECTB. ArperaTHoe coctosinue BeniecTB. [loHATHE 0 MeTO/1ax MO3HAHUS B XUMHH.
UucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHrs CMECEei.

ATOMBI 1 MOJICKYJIBI. Xumudeckue 351eMeHThI. CUMBOJIbI XUMHUYSCKUX DJICMECHTOB. HpOCTI)Ie " CJIIOKHBIC
BCIICCTBA. ATOMHO-MOHeKy.]'IHpHOC YucHUcC.

Xnumuaeckast Q)opMyna. BaneHTHOCTH, aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BCIICCTB. OtHocutenpHas artoMHas Macca. OTHOCHTEIbHAS MOJICKYJIsSIpHast Macca. MaccoBas mons
XHUMHUYCCKOIr'o 3JICMCHTA B COCIMHCHHMH.

KommuectBo BemiectBa. Monb. MossipHass macca. B3auMOCBS3b  KOJIMYECTBA, MacChl M 4HCIIA
CTPYKTYPHBIX €IMHHUIL BeecTBa. Pacu€Tsl mo hopMmynaM XUMMHUUYECKUX COSTUHEHHH.

du3nvecKkue U XUMUUCCKHE SIBIICHUS. XUMHUECKast PEakIus U e€ Mpu3HaKy. 3aKOH COXPAHEHHUS MacChI
BEIIECTB. XUMHUYECKHe ypaBHeHus. Kiaccupukamuss XMMHUYECKUX peakuuil (CoeaMHEHUs], pa3JIokKeHus,
3aMeIIeHus, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMUMHUYECKOU MOCYA0M, IpaBUIaMu pabOThl B JabopaTopuu U mpuéMaMu oOparieHus ¢
1abopaTopHBIM 000PYIOBaHUEM, U3YUYCHHUE M OMHCAHHE (PU3MUYECKUX CBOMCTB OOpPA3IOB HEOPTaHUYECKUX
BEIECTB, HaOIrOIeHNe (pM3HdecKuX (IIaBJICHUE BOCKA, TAsTHUE JIbJIa, PACTUPAHUE caXxapa B CTYIKe, KHTICHUE
U KOHACHCAaIIus BOI[BI) U XUMHUYCCKUX (ropeHHe CBCYU, IIPOKAJIMBAHUC MCZ[HOﬁ IIPOBOJIOKH, BBaHMOHCﬁCTBHC
MeJa ¢ KHCJIOTOW) SIBJCHWH, HAOJIOJEHWE M OIMCAaHWE IMPHU3HAKOB IMPOTEKAHHS XUMHUYECKHX PEaKIUi
(pasmokeHue caxapa, B3aUMOJICHCTBHUE CEPHON KHUCIIOTHI C XJIOPUAOM Oapus, pa3iokKeHHe THAPOKCUIA MU
(IT) mpu HarpeBaHuu, B3aMMOICHCTBHE JKeje3a ¢ pacTtBopoM coiu meau (II), uzyuenue cnoco0oB pazaeneHus
CMecei: C MOMOIIbI0O MarHuTa, (PMIbTPOBAaHUE, BhIMAPUBAHKUE, TUCTHIUIALUSA, XpoMaTorpadus, IpoBeIeHIe
OYMCTKH IMOBApEHHOH COJIH, HAOJIFOICHUE W OTIMCAHUE PE3YJIbTATOB MPOBEICHUS OMBITA, HIUTFOCTPUPYIOIIETO
3aKOH COXPAHEHUS MaCChl, CO3JIaHUE MOJIEJIeH MOJIEKYI (IIapOCTEPIKHEBHIX ).

Baskneiilue npeacraBuTe/ M HEOPraHMYeCKNX BellleCTB

Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kucinopon — anemMeHT u mpoctoe BemiecTBo. Haxoxxnenue
KHCIIOpOJia B MpUpOJe, PU3NUECKUE U XUMUYECKUe CBOMCTBa (peakiuu ropeHus). Oxcuapl. [IpumeHenue
kucnoposia. CrnocoObl MOTydeHus: KUCIOpoAa B 1abOpaTopuu ¥ MpOMBINIIEHHOCTH. KpyroBopot kuciopoaa
B mipupoe. O30H — aoTporHas MOAU(UKAIIS KUCIOPOA.



TennoBo#t 3pPeKT XUMUUECKOH peakiui, TEPMOXUMUYECKUE YPaBHEHHUS, IK30- M SHJOTEPMUUYECKHE
peakuuy. TommuBo: yroyib 1 MeTaH. 3arpsi3HEHNE BO3yXa, yCUIEHHE MapHUKOBOro 3¢ddexra, pazpyiieHue
030HOBOTO CJIOS.

Bonopon — aieMeHT W mpocToe BemecTBO. HaxoxkieHue BOJOpoaa B TpHPOJE, (PHU3UYECKHE U
XUMHNYECCKUC CBOﬁCTBa, HpI/IMeHeHI/Ie, CHOCOGBI HOHy‘-ICHI/IH. KI/ICHOTBI " COJIN.

MomnsipHblii 00bEM ra30B. PacuéTsl M0 XUMHUUECKUM YPABHEHUSIM.

duznueckue cpoiicTBa BoJbl. Bojma kak pactBoputens. PactBopbl. HachlilieHHbIE M HEHACHIILIEHHbBIE
pacTtBOpbl. PacTBOpHMOCTH BEIIECTB B BOAE. MaccoBasi J10J1s1 BEIIECTBA B PaCTBOpPE. XMMHUYECKHUE CBOMCTBA
BoJbl. OcHoBaHus. Ponb pacTBOpoB B mpuUpoae M B KU3HM uenoBeka. KpyroBopoT BOAbl B IPHUPOJE.
3arpsi3HeHue NpupoJHbIX BoJ. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Knaccudukanms nHeoprannueckunx coenunennit. Oxcuapl. Kimaccudukarnus okCHI0B: coieo0pa3yromme
(ocHOBHBIE, KUCIOTHBIE, am(oTepHble) U HeconeobOpasyromue. Homenknarypa okcumoB. dusndeckue u
XUMHUYECKHE CBOMCTBA OKCHIOB. [omydeHre OKCHIOB.

OcnoBanus. Knaccudukanusi ocHOBaHWM: IIETOYM M HEPACTBOPUMBIE OCHOBaHHMs. Homenkiatypa
ocHoBaHMUI. DU3nyecKkrue U XMMUYECKHE CBOMCTBA OCHOBaHUM. [loiryuenne ocHOBaHMIA.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kuciaoT. @u3ndeckue U XMMHUECKHE CBOWCTBA
kucnot. Pan aktusHoctu metasuioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenkiarypa coseil. duznueckue u XuMu4eckre cBorcTBa coiied. [lonyyenue comnen.
['enetnyeckas CBSA3b MEXKAY KJIacCaMH HEOPraHMYECKUX COCTUHEHH.
Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpPEJCJICHUE COJACpKAHUS KHUCJIOpOoJa B BO3JAyXe, IOJy4deHue, colOupaHue,
pacrno3HaBaHHe U W3Y4YEHHE CBOMCTB KHCIOPOJa, HAOIIOACHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOIOM H
YCIIOBUST BO3HMKHOBEHHS M TPEKpAICHUS TOpPeHHs (I0XKapa), 03HAKOMJICHHE C O0Opas3llaMH OKCHUIOB H
OMHCaHWE UX CBOWCTB, MOJy4YeHHE, COOMpaHue, paclio3HaBaHUE M M3y4YeHHE CBOWCTB BOAOpOJa (TopeHue),
B3auMojieiicTBue Bojopojga ¢ oxcugom wMeau (II) (BO3MOXKHO UCIHOJIB30BAaHWE BHUACOMATEPUATIOB),
HaOmoieHne 00pa3IoB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIE0BaHNE OCOOEHHOCTEN PaCTBOPEHUS BEILIECTB
C Pa3JIMYHON PACTBOPUMOCTHIO, IPUTOTOBIEHUE PACTBOPOB C OMPEACIEHHON MACCOBOM J10JIE pACTBOPEHHOTO
BEILIECTBA, B3aUMOJICUCTBUE BOJbI C MeTa/llaMHU (HaTpUeM MU KajablueM) (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEI0BAaHUE 00pa3Il0B HEOPraHMUYECKUX BEUIECTB Pa3IMYHbIX KJIACCOB, HAOJIIOICHUE
M3MEHEHUsl OKPaCKU UHAMKATOPOB B PACTBOPAX KUCIIOT U IIEJI0YEH, N3yUeHUEe B3aUMOICHCTBHS OKCHIa MEIU
(IT) ¢ pacTBOpOM CEpHOW KHCIOTHI, KHUCIOT C METaUIaMH, PEaKIWi HEUTpadu3aluu, TIOJyUYCeHUe
HEpPacCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajula APYrUM H3 pPAacTBOpa COJIM, pEHICHUE
SKCIIEPUMEHTAJIBHBIX 337a4 N0 TeMe «BakHEeNne KI1acChl HEOPraHUYECKUX COEAUHEHUI.

IHepuonnuecknii 3akon u [lepuoanueckas cucreMa xumuieckux 3jiemenTos JI. M. MenpaeneeBa.
Ctpoenne aToMoB. XuMHn4eckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTE/IbHbIE PeaKIMH

HepBBIG ITOIIBITKHU KJ'IaCCI/I(l)I/IKaHI/II/I XAMHYECKHUX dJeMeHTOB. IloHsATHE O Ipynmnax CXOJAHbIX 3JICMCHTOB
(H_ICJ'IO‘IHBIC " HICJIOYHO3CMCIIbHBIC METAJIJIbI, T'aJIOTCHbI, NHCPTHDBIC ra351). QHCMCHTLI, KOTOPBIC O6p3.3yIOT
aM(bOTepHI)Ie OKCHUABI 1 TUAPOKCHUIBI.

[lepnonnueckuit 3akoH. Ilepumonnueckass cucrtema xumuueckux 3yeMmeHToB J[. WM. Menneneesa.
KopoTtkonepuonnas u jummHHONepuoaHas (opmel Ileproguueckoil cUCTEMbl XMMUYECKHX 3J1eMeHTOB /1.
N. Menpneneesa. llepuoaer u rpymnmbsl. OU3HYECKH CMBICH MOPSAIKOBOIO HOMEpPA, HOMEPOB NEpHOAA U
IpYyIIbI 2JIEMEHTA.



Crpoenne aromoB. CoctaB aToMHBIX saep. M30Tonbl. DnekTpoHbl. CTpoeHHE IIEKTPOHHBIX 0007104eK
aToMOB IepBbIX 20 xuMuueckux 3nemeHToB [lepuonnueckoii cucremsl [. . MenneneeBa. XapakrepucTuka
XUMHUYECKOT0 JIEMEHTA 10 €ro nojoxxeHuro B Ilepunonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHHUA paanyca aToOMOB XHMHYCCKHUX DJJIEMCHTOB, MCTAJUIMYCCKUX U
HEMETAJUIMYECKUX CBOMCTB 110 rpynmnaM v rnepuogam.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKHUX 3JIEMEHTOB ISl pa3BUTHS
Hayku U nipaktuku. /. 1. MenpaeneeB — yu€Hblid U rpaKJaHUH.

Xumuuaeckasi cBsi3b. KoBaneHTHas (ToJsipHAss W HEMOJSpPHAs) CBA3b. ODJIEKTPOOTPUIIATEITHLHOCTH
XUMUYECKUX AJIeMEHTOB. VIOHHas CBSI3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC peaKknuu. HpOHCCCH OKHCJICHHA U
BoccTaHOBJIeHUA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue OOpa3lOB BEIIECTB METAVIOB M HEMETAJJIOB, B3aWMOJCHCTBHE THIPOKCHAA LUHKA C
pacTBOpamMu KHCJIOT M IIEJI0Yel, NPOBEICHHE ONBITOB, WLIIOCTPUPYIOUIUX HPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakiuil (ropeHue, peakiuy pa3aoKeHHs, COSAMHEHUS).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpeaIMeTHBIX CBA3€H NpU M3yYEHUH XUMHHM B 8 Kiacce OCYIIECTBISIETCS 4Yepes
MCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATUH, TaK U TIOHSATUMN, SBIISIFOIIMXCS CUCTEMHBIMU JIJIS
OTJIENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecCTBEHHO-HAyYHBIC TOHSATHUS: HAy4HBIH (DaKT, TUMOTE3a, TEOPHs, 3aKOH, aHAJIN3, CUHTE3,
KiaccuuKaus, MEePUOIUYHOCTh, HAOIIOJCHUE, AKCIEPUMEHT, MOJEIHpPOBAHUE, H3MEPEHHE, MOJIEb,
SIBIICHHE.

dusuka: marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHWJ, WU30TOIbI, PaJHUOAKTUBHOCTD,
MOJIEKYJIa, SIEKTPUUECKUI 3aps/l, BEIIECTBO, TENIO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ta3, Pu3ndeckue
BEJIMYUHBI, €IMHULIBI U3MEPEHUS, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorwust: porocunres, qpixanue, buochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpPabl, TOPHBIC TIOPO/IbI, TIOJIE3HBIC UCKOIIAEMBIE, TOILTUBO,
BOJTHBIC PECYPCHI.

9 KJIACC
BemecTBo 1 XuMU4YecKkasi peaKkius

Ilepnonnueckuit 3akoH. Ilepumonnueckass cucrema xumuuyeckux dieMeHToB [[. WM. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX JIEMEHTOB IIEPBBIX TPEX NEPUOJOB,
KaJusl, KaJIbLUsl U UX COEUHEHHUI B COOTBETCTBUU C IOJIOKEHUEM AJ1EMEHTOB B [lepuonnyeckoii cucreme u
CTPOEHHEM HUX aTOMOB.

CtpoeHue BemiecTBa: BHUAbl XMMHUYECKOW CBSI3M. THIBI KPUCTAIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOICTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKN U BUa XUMUYECKOU CBS3H.



Knaccudpukanus m HOMEHKIATypa HEOPTraHWYECKHX BEIIECTB. XUMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIMXCS K Pa3JIMYHBIM KJacCaM HEOPTraHWYECKHUX COCIMHEHHUH, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX
BEILIECTB.

Knaccudukanus XuMHUYECKUX peakui Mo pa3IndHbIM MprU3HaKaM (IO YUCITy U COCTABY YYaCTBYIOLIUX
B PEAKIIUU BEMIECTB, IO TEIUIOBOMY (D (DEKTy, 0 U3MEHEHUIO CTETICHEH OKUCICHHUS XUMHUYECKHIX JJIEMEHTOB,
Mo 00paTUMOCTH, MO YYACTHIO KaTamu3aropa). DK30- U HHAOTEPMUUYECKUE PEaKIUU, TEPMOXUMHUYECKUE
ypaBHEHHUS.

[TonsaTue o ckopocTH XuMHUYECKoi peakiuu. [ToHaTue 06 0OpaTUMBIX M HEOOPATUMBIX XMMHUYECKHX
peakuusx. [IoHATHE 0 TOMOTrE€HHBIX U reTeporeHHbIX peakuusax. [lonsarue o karanuse. IloraTne 0 XuMHYECKOM
paBHOBecuH. DaKTOPBI, BIMSIOIIME HA CKOPOCTb XUMHUYECKOW PEAKLUUMU M IOJIOKEHHE XHMHYECKOIO
paBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, IIEKTPOHHBIN OanaHc OKHUCIIUTENBHO-
BOCCTAaHOBUTENBbHON peakuuu. COCTaBiI€HHE YPaBHEHUI OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMUMI C
UCIIO0JIb30BAHUEM METO/Ia 3JIEKTPOHHOIO OaslaHca.

Teopust AMEKTPOIUTHICCKON JTUCCOIMAIMK. DJICKTPOJIUTHI M HEAJIECKTPOIUTHL. KaTHOHBI, aHUOHEI.
MexaHu3M JUCCOLMAIMU BEIIECTB C PAa3IMYHBIMH BUJAMHU XUMHYECKOW CBsi3U. CTENeHb TUCCOLUAIUU.
CusnbHBIE U CTa0bIe SJIEKTPOJTUTHI.

Peakuun noHHoro oomMeHa. Y cinoBus MpoTeKaHHs peakivii HOHHOTO 0OMeHa, MOJIHBIE U COKpAIEHHBIE
WOHHBIC YypaBHEHMsI peakiuii. CBOWCTBa KHCJIOT, OCHOBAaHUW UM COJIGH B CBETE MPEICTaBICHUNA 00
ANEKTPOIUTUYECKON qucconnanuu. KauecTBeHHbIe peakliny Ha HOHBL. [loHATHE O rMApoOIIN3E CoeH.

Xumuueckuii IKcnepumenmn:

O3HAKOMJICHHE C MOJCISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METalIOB U
HEeMeTaJUIoB (rpadura U anmasa), CIOXKHBIX BEIIECTB (XJIOpUIA HATPHUs), HCCIECIOBAHHE 3aBUCUMOCTH
CKOPOCTH XMMHYECKOW PEaKIMK OT BO3JCHCTBUS Pa3IMYHBIX (PAKTOPOB, UCCIICOBAHUE ICKTPOIPOBOTHOCTH
pPacTBOPOB BEIIECTB, MPOLECCa AUCCONUAIMH KUCIIOT, MIEJI0Yel 1 coJiel (BO3MOXKHO MCIOIh30BaHUE BUIICO
MaTepHasioB), MPOBEJACHNUE ONBITOB, MJUIIOCTPUPYIONIUX MPU3HAKU MPOTEKaHUs peaklUui MOHHOro oOMeHa
(oOpa3oBaHue ocajka, BBIJIEIEHHME Tra3a, 0Opa30BaHUE BOJIbI), OIBITOB, WIIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakiMy pa3iokKeHns, COETUHEHNU ), paClIO3HaBaHUE
HCOPraHNM4YCCKUX BCHICCTB C IIOMOILIBIO KaYCCTBCHHBIX peaKuMﬁ Ha HWOHBbI, PCIICHUEC SKCIICPUMCHTAJIbHBIX
3ajau.

HeMeTanabl M UX cOeTUHEHUS

OOmiass xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTepHbIE CTENeHU
okucnenus. CTpoeHne u (U3NIECKHe CBOWCTBA MPOCTHIX BEMIECTB — IaJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha
npuMepe xJopa (B3aUMOJICHCTBUE C MeTajllaMd, HeMeTalllaMH, Iueiaoyamu). Xiopoojaopoa. ComnsHas
KHCIIOTa, XMMHUYECKNE CBOMCTBA, MTOJIyYeHUE, IpUMEHEHuE. [[eficTBre X1opa ¥ XJI0pOBOAOPOIa HA OPTaHU3M
yesioBeka. BaxxHeine Xmopuasl ¥ X HaX0XKJIEHUE B IIPUPO/IE.

Oo6mast xapakrepuctuka 3ieMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIC
crernieHd okucieHus. CTpoeHune M (QU3MUECKUEe CBOMCTBAa MPOCTBIX BEUIECTB — KHUCIOPOJA U CEpHI.
AJoTponHble MOAU(PUKALUU KUCIO0pOJia U cepbl. XUMHUUYECKHE CBOMCTBA cepbl. CepoBOOPOI, CTPOEHHUE,
¢usnyeckue U XxUMHUYeckre cBOMCTBAa. OKCHUIBI Cepbl KakK MPEICTABUTENM KHCIOTHBIX OKcHIOB. CepHas
KHACJIOTa, (U3WYECKHEe W XUMHUYECKHMEe CBOMCTBa (00IIME Kak TPEACTAaBUTENs Kilacca KHUCIOT |
cneunpuyecknue). XUMUYECKUE PEAKIIMH, JIeXKAIHEe B OCHOBE MMPOMBIIIUIEHHOTO ClI0c00a MOTYYEeHUsI CEPHOM
kucnothl. [Ipumenenue ceprnoil kucnotbl. Conu cepHON KUCIOThI, KAUECTBEHHAsl peaKlMsl Ha Cyib(aT-HOH.
Haxoxnaenue cepsl M €€ COEAMHEHHMH B MPUPOAE. XUMHUYECKOE 3arps3HEHHE OKpPYXKarolleh Cpenbl



COCIMHEHUSIMU cepbl (KUCIOTHBIE JIOXKIM, 3arpsi3HEHHWE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
MPEOTBPALLEHHUS.

OOmiast xapakTtepucTuka 351eMeHTOB VA-rpynmbl. OcoO€HHOCTH CTPOEHHsSI aTOMOB, XapaKTepHbIE
CTENEHH OKHUCIIeHHs. A30T, pacpoCTpaHEHHE B IPUPOJIE, pU3NUECKUE U XUMHUYECKUe cBoicTBa. Kpyrosopot
a3oTa B mpupoje. AMMHAK, ero (usnyeckne U XMMHUYECKHE CBOWCTBA, MojyyeHHe u npumeHenue. Comnu
aMMOHMS, MX (PU3MYEeCKHe M XUMUYECKHE CBOMCTBa, puMeHeHHne. KauecTBeHHas peakiins Ha HOHbI aMMOHHUSL.
A3OTHas KUCIIOTa, € odydYeHne, GU3NIecKne U XUMHUECKUe CBOKCTBA (00IIMe KaK MpeIcTaBuTeNs Kiacca
KUCIOT M crneuupuyeckue). Mcmonp3oBaHue HUTPATOB M COJIEH aMMOHMS B KayeCTBE MHMHEPAIbHBIX
ynoOpeHuil. XUMHUYECKOE 3arpsi3HEHHE OKpYKaloled Cpebl COCAMHEHHSIMHU a30Ta (KUCIOTHBIC IOXKIH,
3arpsi3HEHUE BO3/AyXa, MOUBBI U BOA0EMOB). Docdop, amnotponHsie Moaudukaimu Gochopa, pusndeckue u
xuMudeckre cBorctBa. Oxcun gocopa (V) u hocdopras kuciora, pusmueckue 1 XUMHIECKUE CBOWMCTBA,
nonyuyenue. McnonszoBanue pocdaroB B kKauecTBe MUHEPAIBHBIX YA0OPEHHA.

Obmas xapakrepuctuka smeMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHUS. YTIEpOo/I, aJUIOTPOIHbIE MOIU(PUKAIINH, PACIPOCTPAHEHNE B MPUPOJIE, PU3HUECKUE H
XUMHUYecKHe cBoiicTBa. Ancopoums. Kpyrosopot yraepoaa B mpupoae. Okcuzbl yrieposa, ux Gpu3nueckue u
XMMHUYECKHE CBOMCTBA, JEWCTBUE Ha KUBbIE OPraHU3MBI, MOJIYYEHHE U INPUMEHEHHE. DKOJOTMYECKHE
po0OJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV), rumoresa rino6aibHOTO MOTEIIeHUs KIIMMaTa, TapHUKOBBII
a¢dexT. YronbpHas KUCIoTa U e€ Colu, X (PU3nuecKue U XMMUIECKHE CBOMCTBA, MOyYeHUE U TPUMEHEHHE.
KauecTBennass peakuuss Ha KapOoHaT-uoHBL. Vcmonb3oBaHue KapOOHATOB B  OBITY, MEJIULUHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

ITepBoHauanbHbIe MOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COEMHEHMSX yriepoja (MeTaH, 3TaH,
STHJICH, alleTHIICH, 3TaHOJI, TIHMIEPHH, YKCYCHas KUCioTa). [IpupoHbIe MICTOYHUKHN YTIEBOAOPOAOB (Yroib,
OPUPOAHBIN ra3, He(Th), NPOAYKTHl MX MepepaboTku (OeH3WH), UX POjb B OBITY W NPOMBIIUIEHHOCTH.
[ToHsATHE O OMOJOTHYECKN BaKHBIX BEIIECTBAX: JKUPAX, OENKaxX, YIIIEBOIaX — M UX POJIM B KU3HU YEJIOBEKA.
MarepuanbHOe eIMHCTBO OPraHMYECKUX U HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero pusznyeckue 1 XuMu4eckue CBOMCTBa, nosryuyeHne 1 npumeHenne. CoelMHeHUs: KpEMHUS
B npupoxae. OOmme npexacraBieHuss o0 oxcune kpemuusi (IV) m kpemHmeBoit kucnore. CHIMKATBI, HX
UCIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxkHele cTpouTenbHble MaTepualibl: KepaMHKa, CTEKIIO,
[IEMEHT, OeTOH, ene300eToH. [Ipobrmembl 0e30MmacHOr0 WCIONB30BAHHUS CTPOUTENBHBIX MAaTEpUAOB B
MOBCETHEBHOM KU3HMU.

Xumuueckuii IKcnepumenn.

U3y4eHue 00paslioB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI, IIPOBEICHHE Ka4eCTBCHHBIX
peaKHI/Iﬁ Ha XJIOPUA-UOHBI U Ha6JHOI[CHI/I€ IMMPHU3HAKOB UX MMPOTCKAHUSA, OIIBITHI, OTPAKAIOIINEC (I)I/I?;I/I‘-ICCKI/IG n
XMMHAYECKHE CBOWCTBA TaJOT€HOB M HMX COCIUHEHHWH (BO3MOXHO HCIIOIB30BaHUE BHUICOMATEPHAJIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMu XJIOPHIOB (TaJOTE€HUI0B), O3HAKOMIIEHHUE ¢ 00pa3liaMu cepbl U €€ COeTMHEHUSIMU
(BO3MOHO UCIOJIb30BAHUE BUICOMATEPUAJIOB), HAOIIOACHHE TTpoliecca 0OyTIIMBaHUS caxapa Moj JeHCTBUEM
KOHIIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, U3yUYE€HHE XUMUYECKUX CBOWCTB Pa30aBIEHHOW CEpHOI KHUCIIOTHI,
MPOBEACHUE KA4YeCTBEHHON peakiuu Ha Cylab(aT-uoH u HaOM0IeHHe Tpu3Haka €€ MPOTEeKaHUs,
O3HaKOMIIeHHE ¢ (U3UYECKUMU CBOWCTBaMU a30Ta, Gocdopa u ux coenrHeHU (BOZMOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX YAOOPEHHH, ITOTyUYeHnEe, COOMpaHue, paclio3HaBaHUE
U W3Yy4YCHHE CBOMCTB aMMHUaKa, MPOBEJCHHE KAaYeCTBEHHBIX PEaKIuil Ha MOH aMMoHHS W (ocdar-uoH U
HN3YYCHUC TMPU3HAKOB HUX IMPOTCKAHUA, BSaI/IMO)ICI\/’ICTBI/Ie KOHHeHTpHpOBaHHOﬁ a30THOU KHCJIOTEHI C MEIBIO
(BO3MOKHO HMCIONB30BAaHUE BHJIEOMATEPUANIOB), M3YUEHHE MOJENEH KPUCTAITUYECKHX PEHETOK anMasa,
rpaduTta, QymiepeHa, 03HAKOMIIEHHE C TPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
yraéM W YCTPOMCTBOM MpOTHBOrasza, IOJyueHHe, COOMpaHHe, pPACHO3HABAHWE M H3YUYEHUE CBOMCTB
YTJICKUCIIOTO ra3a, MPOBEICHHE KAaUeCTBEHHBIX PEaKIMi Ha KapOOHAT M CHITMKAT-UOHBI U U3yYCHHE TPU3HAKOB
UX  [POTEKAaHMs, O3HAKOMJIICHHE C  NPOAYKLUMEH  CHWIMKATHOM  IPOMBILIJIEHHOCTH, pELICHUE
IKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaxxHelIie HeMeTaubl U KX COSMHEHHUS.



MeTajLiibl M UX COeAMHEHUA

OOmiasi xapakTepuCTHKa XHMUYECKUX JJIEMEHTOB — METaUIOB Ha OCHOBAaHUM HX IIOJIOKEHHUS B
[lepuoanueckoit cuctemMe xumuueckux snemeHToB [[. WM. MenneneeBa u crtpoenusi atomoB. CtpoeHue
MEeTaJUIOB. MeTtaimmyeckas CBsi3b M METaJUIMYecKasi KpUCTAJUIMYeCKash PemeTKa. DIEeKTPOXUMUYECKUN P
HanpsDKeHUH MeTasioB. Dusnyeckre M XMMHUYECKHE CBOWCTBA MeTayuioB. OOImue crnocoObl MOMy4YeHHS
MeTaiioB. [ToHsATHE 0 KOPPO3UHM METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBbl (CTamlb,
9yTyH, JIOPATIOMUHAN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[llenounsle Metambl: monoxkeHue B lleproanueckodl cUCTEME XMMUYECKUX 3JieMeHToB [l
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXKJIeHHE B npupojae. Pusndyeckue U XuMHUYECKHE CBOMCTBA (HA
npumepe Hatpus U Kanusi). OKCUIbI U TUAPOKCUIBI HATPUS U Kausl. [[puMeHeHue 1eI0uHbIX METAIIIIOB U UX
COCIMHEHUN.

[[lenoyHo3eMenbHbBIE METAUIBI MAarHUil M Kajdblui: TmojoxxkeHue B llepumoamveckoid cucreme
XUMH4YeCcKUX anemeHToB [[. 1. MeHneneeBa, CTpO€HHE UX aTOMOB, HaxOXxAeHue B npupojae. Gusnueckue u
XUMUYECKHE CBOWCTBA MarHus W Kaiubliusd. BakHelmue coenuHeHus Kaublus (OKCHI, TUIPOKCHUI, COJIH).
JKécTtrkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS.

Amomunuii: nonoxenue B llepuonnueckoit cucteme xumuueckux sneMeHtoB . WM. Menneneesa,
CTPOCHHE aToMa, HaXxOXJieHne B mpupojae. Pu3nueckne U XMMUIECKHE CBOMCTBA alfoMUHUSA. AMpOTEpHBIS
CBOICTBA OKCHIAa U THAPOKCHUIA ATFOMUHUS.

Keneszo: nonoxenue B [lepuoandeckoit cucreMe xumuueckux sneMenToB 1. 1. MenneneeBa, ctpoeHue
aToOMa, HAXOXKACHHUEC B IPUPOAC. dusnueckre U XUMHUYECKUE CBOMCTBA JKeJie3a. OKCI/I[[BI, TUAPOKCUABI U COJIN
xenesa (I1) u sxenesa (III), ux cocras, cBOWCTBa U TIOJyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpasllaMd METaJUIOB W CIUIABOB, WX (U3MYECKUMU CBOWCTBAMH, HW3yYCHUE
pe3yJabTaTOB KOPPO3UM METAUIOB (BO3MOXKHO —HCIIOJIb30BAaHHE BHIICOMATEPUAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJA KaJIbIUS W HATPHUS C BOJOH (BO3MOXHO WCIOJIH30BAaHUE BHICOMATCPUAIIOB),
UCCIIeIOBaHNE CBOMCTB JKECTKOM BOJIBI, MPOIIEcca TOPEHUS Kelle3a B KUCIOPOie (BO3MOKHO HCIIOIb30BaHHE
BHJICOMATEPHUAIIOB), IPU3HAKOB IMPOTEKAHUS KAYSCTBCHHBIX PEAKITHI HA HOHBI: MArHUS, KAJIbIIHS, JTFOMIHHSI,
nuHka, xenesa (II) u xxenesza (I11), menu (II), HabmrogeHMe U OMMCaHUE MPOLIECCOB OKPAIIUBAHUS TUIAMEHU
WOHAMH HATpWsI, Kadsg W KajdblUsd (BO3MOXHO WCIIOJB30BAaHNE BHUICOMATEPHATIOB), HCCIICIOBAHKE
aM(pOTEepPHBIX CBOMCTB T'UAPOKCUIA ATFOMUHHUS U THAPOKCHU/IA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33124 10
Teme «BaxkHenme MeTajlibl U UX COCTMHEHUSD.

XuMHs U OKPY/KAOIIas cpeaa

BemecrtBa 1 marepuainsl B OBCEIHEBHOM KU3HU 4YEJIOBEKA. be30MacHOe MCIOJIb30BAHUE BEIECTB U
XUMHUYECKHX peakiuii B ObITy. [IepBasi moMoIIb MPU XUMUYECKUX 05KOT'aX U OTPABIICHUSX.

XUMHYECKOE 3arps3HEHUE OKPYKAIMIeH cpesnl (MpeesibHasi TOMyCcTHUMas KOHIEHTpAIUsl BEIECTB,
nanee — [1/1K). Poib XuMuu B pelieHuH SKOJIOTHIECKUX TPOOIIEM.

Xumuueckuii sIxcnepumenm:
n3ydeHrne o0pasIoB MaTepruasoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJUMEPHBIC MATEPUAIIBI).

Mesrwcnpeomemmbnie ceazu



Peanmaum{ MCKIPCIMCTHBIX CBsI3eit npu MU3yUYCHUHU XHUMHUU B 9 xiacce OCYHICCTBIIACTCA YCPEC3
HCIIOJIB30BAaHHE KaK O6HII/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHSITI/If/'I, SABJIOIINUXCA CUCTEMHBIMU AJIS
OTACJIIBHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOTI'O LIUKIJIA.

OO0mme ecTecTBEHHO-HAyYHBIC TOHSATHS: HAy4HBIA (DaKT, TUMIOTE3a, 3aKOH, TECOpHs, aHAIN3, CHHTE3,
KIaccupuKanus, MEePUOIUYHOCTh, HAOIIOJCHUE, AKCIEPUMEHT, MOJCIHpPOBAHUE, H3MEPEHUE, MOJIEb,
SIBJICHUE, TAPHUKOBBINA d(DPEKT, TEXHOJIOTHS, MaTEPHAJIBI.

dusnka: maTepusi, aTOM, IJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, W30TOIBI, PAIUOAKTUBHOCTD,
MOJIEKYJIa, DJIEKTPUICCKUI 3apsi]], TPOBOAHHUKH, MOTYPOBOIHUKH, TUIICKTPUKH, (POTOAIEMEHT, BEIIECTRO,
TeNo, 00bEM, arperaTHOe COCTOSTHUE BEIIECTBA, ra3, PacTBOP, PACTBOPUMOCTD, KPUCTAJUITMYECKAsT PEIIETKA,
CIUTaBbl, (PU3UYECKUE BEIWYMHBI, CIUHUIIBI U3MEPEHUS, KOCMUYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
CounHie.

buonorus:  ¢orocunTe3, apixanue, Owuocdepa, OSKOCHCTEMa, MHUHEpaIbHBIE  yAOOpEHHUS,
MHUKPO3JICMCHTLI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCIICCTBA.

I'eorpacdus: atmocdepa, ruapochepa, MUHEpasbl, TOPHBIC TOPOIbL, MOJIE3HbIE HCKOMaeMble, TOTLTUBO,
BOJTHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TMPOI'PAMMBI 10 XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pe3yNbTaThl OCBOEHUS MPOTrPaMMbl OCHOBHOT'O 00I1IET0 00pa30BaHUsl JOCTUTAIOTCS B XO/1€
o0ydYeHUsi XUMHUHU B €IMHCTBE y4eOHOW U BOCIIUTATEIILHOMN IEATEIHHOCTH B COOTBETCTBHH C TPATUIIHOHHBIMH
POCCUHMCKMMH COLIMOKYJIBTYPHBIMU M JAYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMHM, HPHUHATHIMH B OOIIECTBE
MpaBWIaMd W HOPMaMHU TOBEACHHUS W CIIOCOOCTBYIOT MpOIlECCaM CaMOTIO3HAHMS, CAMOPAa3BUTHUS H
COLIMATIN3aIUU 00yYarOIINXCS.

JInuHOCTHBIE pE3yJIbTaThl OTPa)KalOT TOTOBHOCTH OOYYAIOLIUMXCSI PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX LEHHOCTHBIX OPUEHTALMM M PACIIUPEHUE OMbITA ACSITEIHHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) nIaTPHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACIIEJIHIO,
MOHMMAHUS 3HAYEHUS XMMHMYECKON HAayKd B KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh
JIOCTOBEpHOM MH(GOpPMAIIHEH O TIEPEAOBBIX TOCTHKEHUSIX W OTKPHITHUSIX MUPOBOM M OTEYECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpa:KIaHCKOT0 BOCIIMTAHMS:

MNpeaACTaBJICHUA O COLMAJIbHBIX HOPMAax M IpaBUjIaX MCKIMYHOCTHBIX OTHOIICHUH B KOJIJICKTUBE,
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HON, yueOHOUCCIIEA0BATENIbCKOM, TBOPUECKON U
APYrux Buaax ACATCIbHOCTU, TOTOBHOCTU K pa3H006pa3H0171 COBMECTHOM ACATCIIbHOCTU IIPU BBINNOJIHCHUN
y4eOHBIX, T03HABATEIbHBIX 3a/1a4, BHIIOJHEHUU XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUN YU€OHBIX IIPOEKTOB,
CTPEMIJICHHA K B3aMMOIIOHMMAHWIO Y B3aUMOIIOMOIIIU B IMPOLECCE STOM y‘IC6HOI>'I JACATCIIBHOCTH, TOTOBHOCTH
OLICHMBATH CBOE MOBEICHUE U MOCTYIIKU CBOMX TOBAPUILEH C MO3ULMU HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MTOCIEACTBUI MOCTYIIKOB;



3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEHIECTBE W XHMHUYECKOM PEAKIUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTaBIIAIOIIME OCHOBY JUIsl IIOHMMAaHUS CYIIHOCTH HAay4YHOU
KapTUHBI MUpa, IPEJICTABIEHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS IPUPO/IbI, B3AUMOCBSI35IX UeJIOBEKA
C IPUPOAHOU CPEAOH, O POJIM XUMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATCJIbHBIC MOTUBLI, HAIIPABJICHHBIC HA IMMOJTYYCHUC HOBBIX 3HAHUU 110 XHUMHU, HGO6XOI[I/IMLIG JJIA
00BsICHEHHST HAOJIIOTaeMBIX TIPOIIECCOB U SBJICHHM, MMO3HABATEIHHOW, MH(POPMAIIMOHHON M YHTATEIbCKOU
KyJbTYypbl, B TOM YHCJIE€ HaBBIKOB CAMOCTOSITENILHOW pPAa0OThI € Y4YeOHBIMH TEKCTaMM, CIPAaBOYHON
JUTEPATypPO, TOCTYMHBIMU TEXHUYECKUMU CPEACTBAMH UH(DPOPMAIIMOHHBIX TEXHOJIOTUI;

WHTEpEC K OOYy4YeHHIO W TIO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa3oBaHUIO, TMPOCKTHOH W  HUCCIENOBATENbCKOM JESITENbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPABJIICHHOCTH U YPOBHS OOYUYCHHS B TabHEHIIIEM;

4) popMHUPOBAHMS KYJIbTYPbI 310POBbS:

OCO3HAHUC HICHHOCTU IKHU3HH, OTBCTCTBCHHOI'O OTHOIICHHA K CBOCMY 3J0pPOBbLIO, YCTAHOBKHM Ha
3I0POBBII 00pa3 >KU3HHM, OCO3HAHHME MOCJICACTBHA W HENPHUITHE BPEIHBIX IMPHUBBIYCK (YIOTPEOICHHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHHUS), HEOOXOAMMOCTH COOIOICHUS MPaBUiI 0€30MaCHOCTH TP OOpaICHUH C
XUMHNYECCKNMHU BECIICCTBAMU B 6I)ITy n peanLHoﬁ JKHU3HU,

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTHUYECKOMY H3YYEHHUIO MpOo(eccHii u Tpyna pa3iudHOrO poja, YBaXEHHE K TPyay U
pe3ysbTaTaM TPyIO0BOM JEATEIBHOCTH, B TOM YHMCIIE HA OCHOBE ITPUMEHEHHUS ITPEIMETHBIX 3HAaHUH 110 XUMUH,
OCO3HAHHBIM BBHIOOP WHAMBHIYaJIbHOH TPACKTOPHH IMPOAODKEHHS O0pa3oBaHHUA C yUETOM JHMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTM K XHMMH, OOLIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH, YCIEIIHOM
npo(eCCHOHATPHON JeSITEIPHOCTH M PA3BUTUS HEOOXOAWMBIX yYMEHHWH, TOTOBHOCTH aJalTUPOBATHCS B
npogeccUOHAILHOMN cpesie;

6) IKOJIOTHYECKOT0 BOCIIUTAHUS

HKOJIOTMYECKHU LieJieco00pa3Hoe OTHOIIEHUE K MPUPOJEe KaK MCTOYHMKY KU3HU Ha 3emiie, OCHOBE €€
CYLIECTBOBaHMS, TOHUMAaHKE LIEGHHOCTH 3JOPOBOTO M 6€30I1aCHOTO 00pa3a )KU3HU, OTBETCTBEHHOE OTHOILICHHUE
K COOCTBEHHOMY (DU3MUYECKOMY M TCHUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTU COOJIIOJICHUS MPaBUII
0€30macHOTO MOBEICHHsSI IPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYaIUSIX, YTPOKAIOIIUX 3/I0POBBIO U KU3HH
JOJEH;

CIIOCOOHOCTH MTPUMEHSATh 3HAHUS, [10JIy4aeMble IPU U3YUYEHUH XUMHUH, [T PELICHU 3a7a4, CBA3aHHBIX
C OKpYJKAaoIlleW NPUPOJHOM CPENOM, U IOBBILIECHUS YPOBHS 3KOJOIMYECKOW KyJbTYPbl, OCO3HAHUS
r7100aIbHOTO XapaKTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed WX PeUIeHHs MOCPEACTBOM METOAOB XHMMH,
JKOJIOTMYECKOTO MBILUICHUSI, YMEHHU PYKOBOACTBOBATHCA UM B IIO3HABATEIBHOM, KOMMYHUKAaTUBHON H
COLIMAJIBHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe metanpeaMeTHBIX Pe3yIbTaTOB BBIICISIOT 3HAYUMBIC 711 (POPMHUPOBAHUSI MHUPOBO33PECHUS
oOlIeHayYHbIC TOHATHS (3aKOH, TEOpUs, MPUHIUI, THMOTEe3a, (PaKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U
JPYToe€.), KOTOPBIE MCTOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaxX M MO3BOJISIOT HAa OCHOBE
3HAaHUW W3 OTUX MpeAMeTOB (OPMUPOBATH MPEICTABICHHE O IIEIOCTHONW HAy4YHOW KapTUHE MHpa, U



yHUBEpcallbHble yueOHbIe AeicTBHUS (IIO3HABaTeJIbHbIC, KOMMYHUKATUBHbBIC, PETYJSTHBHBIC), KOTOpBIC
obecrieunBarOT (HOPMHPOBAHME TOTOBHOCTH K CAMOCTOSTEIHHOMY IUIAHHPOBAHUIO M OCYIICCTBICHUIO
y4eOHOM e TENbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBbie Jornyeckue aeiicTBud:

YMEHHS UCNOJIb30BaTh NMPUEMBI JJOTUYECKOTO MBIIIJICHHUS IPU OCBOEHUM 3HAHUM: PAaCKpPbIBaTh CMBbICII
XUMHUYECKUX TOHATUN (BBIACNATh WX XapaKTEpHbIE MPU3HAKM, YCTAHABIMBATh B3aMMOCBA3b C JIPYIMMH
MOHATHUSIMH ), UCTIOJIb30BaTh MOHATHS I OOBSICHEHUS OTJENbHBIX (PAKTOB U SBJICHUH, BBIOMPATh OCHOBAHUS
U KpUTEPUU AJIs KJIaCCU(PUKALIMU XUMUYECKUX BEIIECTB U XUMUYECKUX pEaKLni, yCTaHaBIMBATh IPUYUHHO-
CIIEZICTBEHHBIE CBSI3U MEXAYy OOBEKTaMH M3Yy4EHHUS, CTPOUTH JIOTMUECKHE pacCyXIeHHs (MHIYKTHUBHBIE,
JIeTyKTUBHBIE, [10 AHAJIOTUH ), JIeJIaTh BBIBOJIbI U 3aKIIIOUEHUS;

yMEHHUE IPUMEHATH B IPOLIECCE TO3HAHMSI IOHATHS (IIPEIMETHBIE U METANPEAMETHBIE ), CHMBOJIMUECKHE
(3HAKOBBIE) MOJIENIH, UCTIOJIb3YEMBIE B XUMHHU, IPEOOPA30BHIBATH IIUPOKO IPUMEHSAEMbIE B XUMHU MO/IEIbHbIC
MPEJCTABICHUS — XUMUYECKHIA 3HAK (CHMBOJI 3JIEMEHTa), XUMHUUECcKasi (opMysa U ypaBHEHUE XUMUYECKON
peakuuu — MpH pelIeHUH yuyeOHO-TIO3HaBaTeNbHBIX 3aJad, ¢ YYETOM ATHX MOJEIbHBIX IpEACTaBICHUI
BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC NMPHU3HAKU M3YyYaeMbIX OOBEKTOB — XMMHUECKUX BEILECTB U
XUMHUYECKHUX PEaKLHi, BBIABIATH OOIINE 3aKOHOMEPHOCTH, IPUUMHHO-CIIEICTBEHHBIE CBSA3H U IPOTUBOPEUUS
B U3y4aeMbIX IIPOLECCAX U SABICHUIX.

Ba3oBble ncciienoBaTebCKHe JeiiCTBUA.

YMCEHUC UCTI0JIB30BATh IMTOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IIO3HAHUSA, a TAKIKE B KAYCCTBC
OCHOBBI JJIsA q)OpMI/IpOBaHI/ISI THUIIOTE3EI 110 IMPOBEPKE MPABHUIIBHOCTU BBICKA3bIBACMBbIX CY)KHGHHﬁ;

npuoOpeTeHne OMbITa MO IIAHUPOBAHUIO, OPraHU3ALUU U MPOBEACHUIO YUCHUYECKUX IKCIIEPUMEHTOB,
yMeHHe HabI0aTh 32 XOA0M IMPOLIecca, CAMOCTOSTENILHO MTPOTrHO3UPOBATh €ro pe3ynbTar, (hopMyIHUpOBaTh
0000IIeHNsI YW BBIBOABI IO pE3yJbTaTaM MPOBEACHHOTO OIBITA, HCCICAOBAHUS, COCTABIATH OTYET O
MPOJIEIaHHOM pabdoTe.

Padora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, aHAIN3UPOBATh M WHTEPIPETUPOBATH MH(GOPMALMIO PA3NIUYHBIX BHIOB U (Gopm
IIPEICTABICHMSI, NOJYyYaeMyl0 W3 pPa3HbIX HMCTOYHUKOB (HAy4YHO-IOIYJISIpHAs JIUTEPATypa XUMHUYECKOTO
COZIepKaHMs, CHpPABOYHBIE MocoOus, pecypcbl MHTepHETa), KPUTHYECKH OICHHWBATh MPOTHUBOPEUYHMBYIO U
HE/I0CTOBEPHYIO UH(OPMAIIHIO;

yMEHHE NPUMEHATh pa3juyHble METOAbl M 3alpochl MpPU MOHCKe U oTOope HHDOpMaLUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JJis BBIMOJHEHUS Y4YeOHBIX U IIO3HABATEIbHBIX 3a7a4
ornpeAeNéHHOro TUIIA, TPUOOPETEHUE OMbITa B 00JIACTH UCTIOIb30BaHUS HHPOPMAIITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH, OBJQJIeHUE KyJIbTYpOH AaKTUBHOIO HCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BBIOMpAaTh ONTUMANbHYIO (QOpMY MpeAcTaBieHHs HHPOpPMAMM M HWIIOCTPUPOBATDH
pelnraeMble 3a71a91 HeCJIOKHBIMU CXEMaMHU, THarpaMMaMu, IpyruMu GopMamu TpaduKu U X KOMOUHAIIHSIMH,

yMEHHE HCIOJIb30BaTh M aHAIM3UPOBATh B Ipoliecce Y4eOHOM M MCCIe0BaTeIbCKON IesSTeIbHOCTH
MH(OPMALIMIO O BIMSHUM MPOMBIIUIEHHOCTH, CEJIBCKOTO XO3AHWCTBA W TPAHCIOPTAa HA COCTOSTHHUE
OKpY>Karollel NPUPOIHON CPEbI.



KOMMyHI/IRaTHBHbIe YHUBEpPCAJIIbHBIE y‘-leﬁl—[l)le JeHcTBHA:

YMEHHsI 33/1aBaTh BOMPOCH (B XOJ¢ AManora u (WiM) TUCKYCCHM) MO CYIIECTBY OOCY>KIaeMON TEMBI,
(dbopMynHUpOBaTh CBOU MPEIOKEHHSI OTHOCUTENBHO BHIMIOIHEHUSI IPEASIOKEHHOM 3a/1a4;

YMCHUA MNPCACTABIIATL IMOJYUCHHBIC PE3YyJIbTAThI IIO3HaBaTEIbHOU ACATCIIBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JeNaTh MPEe3eHTAIMIO Pe3yJbTaTOB BBHIMOJHEHHUS XUMHUYECKOTO SKCIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOWCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH IIO3HABaTEILHOW U
HCCIIEIOBATENIbCKOM JIEATEIbHOCTH MNpPU PEIIeHUH BO3HMKAIOIMX MpoOJIeM Ha OCHOBE yuéTa OO0IIMX
MHTEPECOB U COIJIACOBAHUS MO3UIMI (00Cyk1eHUsl, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPIUHALUS
COBMECTHBIX JICWCTBUI, ONpeielieHne KpUTEpreEB 10 OLIEHKE KaueCTBa BHIIOJIHEHHOW PaboThI U ApYTHE).

PerJIHTHBHbIe YHUBEpPCAJIIbHBIC y‘{eﬁﬂble JecTBHUSA:

YMEHHUE CaMOCTOSATEIBbHO ONPENEIATh LEIU  JAEATCIBHOCTH, IIJIaHUPOBAaTh, OCYIIECTBIATS,
KOHTPOJIMPOBATh M MpPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTh, BBHIOMpaTh Hambolee
3 deKTUBHBIE CIOCOOBI PELICHUs Y4E€OHBIX M IMO3HABATEIbHBIX 3a]ay, CaMOCTOSTENbHO COCTaBJIATH WM
KOPPEKTUPOBATh NPEIJIOKEHHBIA QJITOPUTM JEHCTBUM IIPU BBINOJHEHUM 3aJaHUN C YYETOM I1OJTY4ECHMS
HOBBIX 3HaHMH 00 M3ydaeMbIX 0OBEKTaX — BEIECTBAX M PEAKILUAX, OLIEHUBATh COOTBETCTBUE MOIYUYEHHOTO
pe3yibTaTa 3as1BJICHHOM LEIM, YMEHHME UCII0JIB30BATh U AHAJIM3UPOBATH KOHTEKCTHI, IIPE1JIaracMble B YCIOBUU
3alaHuM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHMIO 00S3aTENBLHOTO COJIEPKaHUs, YCTAHOBICHHOTO
naHHOUM (enepanpHON paboyeil MporpaMMOM, BBIJEISIOT: OCBOCHHBIC OOYYAIONIMMUCS HAy4YHBIC 3HAHMS,
YMEHHSI U CIIOCOOBI ACHCTBHMA, crierupuIecKue sl MpeAMETHON o0nacTu «XUMHUSD», BUABI ACITEILHOCTH IO
MOJTYYEHHUIO0 HOBOTO 3HAHMUSI, €0 HHTEPIPETALHMH, TPEOOPA30BAHMUIO M IPUMEHEHHUIO B PA3JIMYHBIX YUeOHBIX U
HOBBIX CUTYyaIUsIX.

K kxoHumy oOyueHus B 8 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(OpMUPOBAHHOCTH Y O0yUaIOLIUXCSl YMEHUI:

pacKkpbIiBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MIOHSITHH: aToOM, MOJICKYJIA, XUMHYECKHUH OJICMCHT, HPOCTOC
BEIIIECTBO, CJOYKHOE BEILEeCTBO, CMECh (OJAHOPOIHAs M HEOJHOPOJHAS), BAJICHTHOCTb, OTHOCHUTEJIbHAS
aTOMHasi M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAash Macca, MaccoBas [J0Js
XUMHUYECKOTO DJJEMEHTa B COCIWHEHUH, MOJSPHBIH O00BEM, OKCHJA, KHUCIOTa, OCHOBaHHUE, COJb,
SJICKTPOOTPULATCIIBHOCTL, CTCIICHb OKHCJICHHA, XUMHWYCCKasd PCaKlus, KJ'IaCCI/I(I)I/IKaI_II/ISI peaKHI/Iﬁi pCakuuun
COCIMHEHHS, PEAKIMN PA3JIOKEHUS, PEaKIMU 3aMEIICHUs, peakiuu OOMEHa, 9K30- U DIHIOTEPMHUYECKHE
peakiuu, TeroBoi 3P(HeKT peakiuu, SApo aToma, dJIEKTPOHHBIM CIION aToMa, aToMHasi OpOUTalb, panycC



aToMa, XMMHYECKasi CBA3b, OJSIPHAs U HETOJIIpHAsl KOBAJICHTHAs CBs3b, HOHHAS CBSI3b, NOH, KATUOH, AHUOH,
pacTBOp, MaccoBas A0JIs BellecTBa (IPOIEHTHAs KOHILIEHTPaLUs) B pacTBOPE;

WITIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATHH M MPUMEHSATH 3TU MOHITHS NPU ONHUCAHUU
BEILIECTB U UX IIPEBPALLCHHUI;

UCIOJIb30BaTh XUMHMUYECKYIO CHUMBOJIMKY JUIs COCTaBJIeHUs (DOPMYJ BELIECTB M YPAaBHEHMH XUMHUYECKUX
pEaKLHii;

OIpeNIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTENIEHb OKHCICHUS HJIEMEHTOB B
OMHAPHBIX COEIMHEHUSX, IPUHAUIEKHOCTh BEIIECTB K ONPENETIEHHOMY KJlaccy COeAMHEHUH 1o Gopmynam,
BUJ XUMHUYECKON CBSI3U (KOBAJCHTHAs! U MOHHAS) B HEOPTaHMUECKUX COCTUHEHUSX;

packpeiBaTh cmbica [lepuoamyeckoro 3akona JI. WM. MenpaeneeBa: AeMOHCTpUPOBATH MOHUMAHHE
NEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMMYECKHUX JJIEMEHTOB OT HX IMOJIokKeHHs B Ilepmonndeckoit
CUCTEME, 3aKOHOB COXPaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHs,
3aKoHa ABOTaJipo;

OIUCBIBATh M XapakTepu3oBaTh TaOauuHyro ¢opmy Ilepmoanueckoil cucTeMbl XMMHYECKMX 3JIE€MEHTOB:
pa3nuyath MOHATUS «IJ1aBHasg noxarpymmna (A-rpynma)» u «nobouHas noarpynmna (b-rpymma)», mansie u
OosblLIME MEPUO/bI, COOTHOCUTh 00O3HA4YEHUs, KOTopble nMeroTcs B Tabmuue «llepuoanueckas cucrema
xumuueckux oaneMmeHtoB JI. WM. MenneneeBa» ¢ UHCIOBBIMM XapaKTEPUCTUKAMM CTPOEHMS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB W 3apsA] s1pa, OoOllee YHCIO 3JIEKTPOHOB M paclpelieleHue HX I10
AIIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XUMHUYECKUE DJIEMEHTBI, HEOPTaHMUECKHE BEIIECTBA, XUMUUECKUE PeaKnH (110 YHUCITy U
COCTaBY y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, I10 TEINIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XUMUYECKUE CBOMCTBA BEILIECTB Pa3IMUHBIX KJIACCOB, MOATBEPHKAAs
OIMCAaHUE PUMEPaMH MOJIEKYJIIPHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIN;
IIPOrHO3MPOBATh CBOICTBA BEUIECTB B 3aBUCUMOCTH OT HX KadeCTBEHHOI'O COCTaBa, BO3MOKHOCTH
IPOTEKaHUs XMMUYECKUX MPEBPAIICHUI B Pa3IMYHbBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO JIOJII0 XUMUYECKOTO
aJieMeHTa 1Mo (opMysie COEIMHEHHS, MAcCOBYIO JOJII0 BEIECTBA B PAcTBOpE, MPOBOIUTH PACUETHI IO
YPaBHEHHUIO XUMUYECKOW peaKIuu;

MPUMEHSATh OCHOBHBIE OTIEPALINU MBICIUTENILHON JeSITeIbHOCTH — aHAJIM3 U CUHTE3, CpPaBHEHUE, 000011IeH e,
CUCTEMAaTH3alMIO, KJIACCU(PUKALIMIO, BBISBIEHUE IPUUMHHO-CIICJICTBEHHBIX CBS3€H — JUIsl M3Y4YEHUs CBOICTB
BEIIECTB M XUMHUYECKUX PEAKLMH, eCTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HAOJIOJCHUE, U3MEPEHHUE,
MO/JIJIMPOBAHUE, FIKCIIEPUMEHT (pealIbHbII U MBICICHHBII);

CJIeZIOBaTh TpPaBWJIaM TMOJb30BAHUS XMUMHUYECKOH MOCYNOM M 71a00paTOpPHBIM OOOPYJOBAHUEM, a TaKXKe
npaBuaaM OOpalleHusl ¢ BEIIECTBAMHM B COOTBETCTBMM C MHCTPYKLMSMU I10 BBIIOJIHEHUIO JJAOOPAaTOPHBIX
XMMHUYECKHX OIBITOB IO IMOJYYECHHIO U COOMPAHHUIO ra3000pa3HBIX BEIIECTB (BOJOpOJA M KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONpEEIEHHON MAacCOBOM J0Je pacTBOPEHHOIO BELIECTBA, IIAHUPOBATh U
IIPOBOAMTh XMMHUYECKHE HKCIEPHUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB WIENIOUEH M KHUCIOT C IOMOILBIO
MHIUKATOPOB (JaKkMyc, peHondranent, METUIOPAHK U IPYTHUE).

K xonmy oOyuenus B9 KJiacce mpeIMETHBIC PE3ylbTaThl Ha 0a30BOM ypPOBHE IOJDKHBI OTpaXkaTb
c(OPMHPOBAHHOCTH Y O0YYAIOIIUXCS YMEHUI:

PAacCKpbIBaTh CMbICJ OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, NOH, KaTUOH,
AQHUOH, TPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTh, JJEKTPOOTPHUIATEIHLHOCTh, CTEICHb
OKUCJICHUS, XUMHUYECKasl PeaKins, XUMUYECKasl CBSA3b, TEIIIOBON A (HEKT peakiinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, SIAEKTPOJIMTHI, HEIICKTPOIUTHI, IIEKTPOJUTHUYECKAS] NUCCOLMAINS, PEAKIMH HOHHOTO OOMEHa,
KaTaau3aTop, XHWMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKlWH, OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHUE U BOCCTAHOBJIEHUE, aJNIOTPOMUS,
aM(pOTEepHOCTh, XUMHUYECKasl CBsA3b (KOBAJICHTHAs, MOHHAs, METAJUTUYECKas), KPUCTAJUIMYeCKas perérka,
KOPPO3HsI METAJIJIOB, CILJIaBbl, CKOPOCTh XUMUYECKOM PEAKIIUU, MPEIeSIbHO JomycTuMas KoHeHnTpanus [TJIK
BEIIECTBA;



WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUI UM NIPUMEHATh 3TU MOHATHS IIPU ONMHUCAHUU
BEILIECTB U UX IIPEBPALLECHHUI;

UCIOJIb30BAaTh XUMHMUYECKYIO CHUMBOJIMKY JUISl COCTaBJIEHUs (DOPMYJ BELIECTB M YPaBHEHMH XMMHUYECKUX
pEaKLHii;

OIpENIeNIATh BAJCHTHOCTh U CTENEHb OKHUCICHHUS XUMHUYECKUX 3JIEMEHTOB B COCIUHEHUSAX Pa3IMYHOIO
COCTaBa, MPUHAIIC)KHOCTD BEIIECTB K OMPEIEIEHHOMY KJIACCY COSAMHEHUH 1Mo (popMyIiam, BHL XUMHUYECKOH
CBs13U (KOBAJIGHTHAs, MIOHHAS, METAJIMUECKAs) B HEOPIraHUYECKUX COCTUHEHUSX, 3apsl HOHA TI0 XUMUYECKO
dbopMyiie, XxapakTep cpellbl B BOJHBIX PAacTBOpaX HEOPraHMYECKUX COEAMHEHUN, THUIl KPUCTAJIIMYECKON
PEIIETKY KOHKPETHOTO BEILIECTBA;

packpsiBaTh cmbica llepuogmyeckoro 3akona J[. M. MeHnmeneeBa W €MOHCTPUPOBATh €ro IMOHUMAaHUE:
OINUCHIBATh M XapakTepu3oBaTh TaOiauuHyto ¢opmy Ilepumonuueckoil cuCTeMbl XMMHYECKHX 3J€MEHTOB:
pasnuuath MOHATHS «IJIaBHas moiarpynna (A-rpynmna)» u «mnoOounas noarpymnmna (b-rpynma)», manbsie u
O0JbLIME MIEPUO/IBI, COOTHOCUTH 0003HAUEHHSI, KOTOPbIE UMEIOTCS B IEPHOAMYECKON TaliHIIe, C YUCIOBBIMU
XapaKTEePUCTUKAMU CTPOEHUS aTOMOB XHUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOIlee Yucio
3JIEKTPOHOB M PACIPEACTICHUE UX TI0 AIEKTPOHHBIM CJI0SIM), 00BACHATH 00ILME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB JIEMEHTOB U X COEJMHEHUH B IIPeieax MaJIbIX IEPUOI0OB U IVIABHBIX MOJATPYIII C yUETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUUYECKUE 3JIEMEHThI, HEOPraHMUECKUE BEILECTBA, XUMUUECKHE peaKiH (110 YUCITYy U
COCTaBY YYaCTBYIOIIMX B PEAKIMU BEILECTB, MO TEIUIOBOMY 3P PEKTY, 10 N3MEHEHHIO CTETICHEH OKHCICHHS
XUMUYECKHUX AJIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME M ClNEeHU(PUUECKUe XHMHUYECKHE CBOWCTBA MPOCTBIX U CIIOKHBIX
BEIIECTB, MOATBEPXKAasl ONMCAHUE NMPUMEpPAMH MOJEKYJSPHBIX M MOHHBIX YPaBHEHHUI COOTBETCTBYIOLIUX
XMUMHUYECKHX peaKIuii;

COCTaBJISITh YPaBHEHHUS DJIEKTPOJUTHUECKOM JAUCCOLMALMM KHCIOT, IIeJoued M Ccojei, MOJIHbIE U
COKpAIlEHHBbIC YPaBHEHUS peaklMili HOHHOrO OOMEHa, YpaBHEHHUS peakiui, MOATBEP)KIAIOIINX
CYILLIECTBOBaHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3JIMYHBIX KIACCOB;

pacKpbIBaTh  CYLIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLHUM  IMOCPEACTBOM  COCTaBICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX PEaKIIN;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH ITPOTEKAHNS XUMUYECKUX
MPEBPALIEHUH B pa3IMYHbIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB, MaCCOBYIO JIOJII0 XUMUYECKOTO
3JIeMeHTa 10 (OopMysie COEIMHEHMs, MAacCOBYIO JOJIIO BELIECTBA B PAacTBOpE, MPOBOJIUTH PACUETHI IO
YpaBHEHHUIO XUMHUYECKOW PEaKIIny;

coOuroaTh MpaBWila IOJIb30BAHUS XMMHUYECKOM MOCYyA0H M 1abopaTOpHBIM OOOpYJOBAHUEM, a TaKxkKe
npaBuia OOpaIleHus] C BELIECTBAMH B COOTBETCTBUU C HMHCTPYKIMSMHU IO BBIMOJHEHUIO J1a00OpaTOPHBIX
XUMUYECKHUX OTBITOB IO MOJYUYCHUIO M COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa M YTIIEKUCIIOTO ra3a);

IIPOBOAMTH PEAKIUM, MOATBEPKIAIOIINE KAYeCTBEHHBIH COCTaB pa3IMYHBIX BEIIECTB: paclO3HaBaTh
OIBITHBIM ITyTEM XJIOPHUI-, OPOMHI-, MOANT-, KapOOHaT-, pocdar-, cuaMKaT-, Cyiab(ar-, THAPOKCUI-UOHBDI,
KaTHOHBI AMMOHHUS U MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

IPUMEHSATh OCHOBHBIE ONIEPALINU MBICIIUTENILHON JeSITeIbHOCTH — aHAJIM3 U CUHTE3, CPaBHEHUE, 00001IeHNE,
CUCTEMAaTH3allMIO0, BbISBIEHUE NPUUYMHHO-CIICJACTBEHHBIX CBSI3€d — JUIsl M3Y4YEHHs] CBOWCTB BELIECTB U
XMMHUYECKHX PEaKIMH, eCTEeCTBEHHO-Hay4YHble METOAbl IMO3HaHWSA — HaOJIOJEHHE, H3MEpEHue,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEeasIbHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
No HaumeHnoBanue pa3ziesoB U TeM IpOrpaMMbl KommuecTBo yacoB DneKTpoHHbIC (IU(PPOBHIE)
/I Bcero KonTponbsHbie [IpakTrueckue 00pa3oBaTeIbHBIC PECYPCEI
paboThI paboTbI
Pa3gen 1. IleppoHayanbHble XMMHYECKHE MOHATHUS
1.1 Xwumus — BaxHas 0071aCTh €CTECTBO3HAHUS U MIPAKTUYECKON 5 bubnuoreka [IOK
JESTEILHOCTH YeIOBEKa https://m.edsoo.ru/7f41837c

1.2 BemecTBa 1 XUMHYECKUE PEAKITUH 15 bubnnorexa HOK
https://m.edsoo.ru/7f41837c

Hroro mo pazneny 20

Paznen 2. Baxkneiilme npeacTaBuTeId HEOPraHu4eCKUX BellecTB

2.1 Bosznyx. Kucnopoa. [Tonsarue 06 oxcunax 6 bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢c

2.2 Bopopona.IlonsiTue 0 KUCIOTax U COIAX 8 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837c

2.3 Bopa. PactBopsl. [TonsiTHE 00 OCHOBaHMSIX 5 bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢c

2.4 OcHOBHBIE KJIaCCHl HCOPTAHWICCKUX COCTMHECHUHN 11 bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

Htoro no pazneny 30

Pa3nen 3. Ilepuoanueckuii 3axkon u llepuoguyeckasi cucremMa xumnueckux 3j1eMeHToB /. . MenneneeBa. Ctpoenne arToMOB. XUMHYECKAs CBA3b.

OKHCINTEIbHO-BOCCTAHOBHTEILHBIE pe€aKnuu

3.1 TIlepuoauueckwuii 3akoH u [lepuonnyeckas cucrema 7
xumuyeckux emenToB /. . MenaeneeBa. CTpoeHue aroma

3.2 Xumuueckas cBsizb. OKUCIUTENFHO-BOCCTAHOBUTEIILHBIC 8
peakuun

Utoro no pazneny 15

PesepBHOE Bpems 3

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c
bubmorexa [JOK
https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

No HaumeHnoBanue pa3niesioB U TeM IpOrpaMMbl
1/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KVIACC

Ne HanmenoBanue pa3neiioB U TeM IPOrpamMMmel
n/n

Pa3zpnen 1. BemecTBo 1 XUMHYECKHE PeaKIIUN

1.1 TloBropenue u yriayOseHHe 3HAHUIM OCHOBHBIX pa3zesioB
Kypca 8 Kiacca

1.2 OcHoBHEIC 3aKOHOMCPHOCTHU XUMHWYCCKUX peaKuHﬁ

1.3 DnektpoiauTHYecKas TUCCOMMANNS. XUMHUYECCKHIE PEaKIIuu B
pacTBopax

Hroro no paszneny
Pa3gen 2. HemeTasibl M HX COeIMHEHUS

2.1 OOmas xapakTepUCTHKa XUMHUECKUX dieMeHTOB VIIA-
rpymnnsl. ['ajgorexs

2.2 OO6m1as xapakTepucTHKa XUMHUECKHUX dJ1eMeHTOB VIA-
rpynnsl. Cepa u e€ coeJuHEHUs

2.3 OOmiast XxapaKTepUCTHKA XUMHUYECKUX AIIEMEHTOB VA-
rpymmnsl. A30T, GocOp U UX COSTMHEHHS

2.4 OO6mras xapakTepucTHKa XUMHUYECKHX deMeHTOB [V A-
IPYHIBL. YTIEPOJ U KPEMHUN U UX COCIUHEHUS

Hroro no pazgeny
Paznena 3. MeTaJliIBI M X COeXHUHEHUS
3.1 OO0wume cBOMCTBAa METAJLIOB

3.2 Baxueiinme MeTallIbl 1 UX COETUHEHUS

Uroro no pazgeny
Paznen 4. Xumus u okpy:kamomas cpeaa

Bcero KonTposbHbIE

68

Bcero KontposnbHble

25

16

20

KomnuectBo yacos

paboThI
4

[IpakTrueckue
paboTbI

5

KonnuectBo yacos

paboThl

[IpakTueckue
paboThl

DneKTpoHHBIC (IU(PPOBHIE)
o0pa3oBaTesIbHbIE PECYPCHI

OnexTpoHHbIe (LIU(PPOBHIE)
00pa3oBaTeNbHBIC PECYPCHI

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
bu6nmnoreka LIOK
https://m.edsoo0.ru/7f41a636
but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636
bu6mmoreka IIOK
https://m.edsoo.ru/7f41a636
Bbubnunorexa LIOK
https://m.edsoo.ru/7f41a636

bu6mmoreka IIOK
https://m.edsoo.ru/7f41a636

bu6nmnoreka LIOK
https://m.edsoo0.ru/7f41a636
bubmnoreka IIOK
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
https://m.edsoo.ru/7f41a636

Ne
n/n

HaumenoBanue pa3zenoB U TeM MPOrpaMMbI

4.1 BemectBa 1 MaTepualbl B )KMU3HU YEJIOBEKA

Uroro no pazgeny
PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

1 IIpeamer xumuu. Pojs XuMuu B KU3HM yesoBeka. Tema u
BEIllECTBA

2 Ilonstue o METOAaX IIO3HAaHUA B XUMHUHU

3  IIpakrtuueckas pabora Ne 1 «IIpaBuna paboTsl B
nabopaTopuu U MPUEMBI 0OpaIeHus ¢ J1adopaTOPHBIM
o0opy10BaHuEM»

4 Yucrteie BemecTBa U cMecu. CriocoObI pa3aesieHus cMeceit

5  IIpaxrtuueckas paborta Ne 2 «Pa3nenenue cmeceit (Ha
MIpUMEpPe OYUCTKH IMOBAPEHHON COJIN)»

6  ATOMBI M MOJIEKYJIBI

KomnuectBo yacos

Bcero Kontposnbhbie [IpakTnueckue
paboThI paboThI
3
3
3
68 4 7

DneKkTpoHHbIC (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECYPCHI

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

bubnuorexa [{OK
https://m.edsoo0.ru/7f41a636

KosmuecTBo yacos [ara DNeKTpOHHBIE U(PPOBBIE
Bcero Konrtponbabie IIpaktuueckue H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI
paboThl paboThl
1 but6mmoreka [JOK
https://m.edsoo.ru/ff0d210c
1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d227e
1 but6mmoreka [JOK
https://m.edsoo.ru/ff0d23dc
1 but6mmorexa [JOK
https://m.edsoo.ru/ff0d26ca
1 bub6nmoreka [JOK
https://m.edsoo.ru/ff0d28c8
1 but6mmorexa [IOK

https://m.edsoo.ru/ff0d2a6¢c


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

Ne
o/

10

11

12

13

14

15

16

17

18

19

20

21

Tema ypoka

XUMHUYECKHE 2JIEMEHTBI. 3HAKU (CHMBOJIbI) XUMHUECKUX
3JIEMEHTOB

[IpocTsie 1 CHOKHBIE BENIECTBA
ATOMHO-MOJIEKYJISIPHOE YUYECHHE

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYECKas
dbopmyrna. BaneHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB

OrnocurenpHasg aToMHas Macca. OTHOCHTEIbHAS
MOJICKYJISIpHAad Macca

MaccoBas 105151 XUMHYECKOTO 3JIEMEHTA B COEAMHEHUN
KomnuectBo BemectBa. Monb. Mousipaas macca

dusznuecKkue U XUMUYECKUE SIBICHUS. XUMUYECKast
peaxiust

[Ipu3Haky U yciioBUs IPOTEKAHUS XUMUYECKUX PEAKLIUN

3aKOH COXpaHEHHMS MacChl BEIIECTB. XUMUYECKUE
ypaBHEHUsA

Brrunciaenus KOJIMYECTBA, MaCChl BEIICCTBA 110
YPAaBHCHUAM XUMHWYCCKUX pCaKHI/Iﬁ

Knaccudukanuss XuMruIecKuxX peakiuil (CoequHeHus,
pa3noKeHusl, 3aMeNIeHUsI, 00MEHa)

M. B. JIOMOHOCOB — y4€HBIN-3HIIUKIJIONEINUCT.
O00011IeHIE U cUCTEMATU3aIUs 3HAHUN

KonTponbnas padota Nel mo Teme «Bermecta u
XUMUYECKHE PEAKITHI

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopox —
3JIEMEHT U MpocToe BelecTBo. O30H

Bcero KontponbHbie

1

KonnuectBo yacos

paboThI

[IpakTnueckue
paboThI

Jlata
HA3y4YEHUS

DNeKTpOHHBIC UPPOBBIC
o0pa3zoBaTenbHbIC PECYPCHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2be8
but6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae
bubmuoreka [JOK
https://m.edsoo.ru/ff0d323c
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c
bubmuoreka [JOK
https://m.edsoo.ru/ff0d5230
bubmuoreka [JOK
https://m.edsoo.ru/ff0d37fa
bubmuoreka [JOK
https://m.edsoo.ru/ff0d3al16
but6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88
bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

but6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

but6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4
bubmuoreka [JOK
https://m.edsoo.ru/ff0d4290
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e


https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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/

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Tema ypoka

DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOPOIa
(peakiuu oxucieHus, ropenue). [lonsarue 06 okcumax

CriocoOpI TToTy4YeHus1 KUCIIOpo/ia B 1abopaTopuu U
MIPOMBILIIEHHOCTH. IIpuMeHenne kucnopoaa

TennoBoii 3 PeKT XUMUIECKOI peaKIuu, MOHITHE O
TEPMOXUMHUYECKOM YPaBHEHUH, FK30- U SHJOTEPMUUYECKHUX
peakiusax

Tomnuso (HedTh, yroiab U MeTaH). 3arpsi3HeHHe BO3yXa,
CIOCOOBI €ro NMpeI0TBPAIIEHUS

[Ipaktuyeckas padora Ne 3 o teme «llonydenue u
coOMpaHue KHCIOPOAa, U3yUYSHHE €r0 CBOHCTBY

Bopopoa — snemMeHT u npoctoe BemecTtBo. Haxoxaenue B
pupoae

Du3nYECKUE U XUMUYECKUE CBOWCTBA BOJIOPOA.
[Ipumenenue Bogopoaa

TloHsaTHE 0 KHCIIOTAX U COJISIX
CrniocoOsI MoTy4eHus: BOAOPOa B TabOpaTopuu

[IpakTuyeckas padora Ne 4 o teme «llonmydenue u
coOupaHue BOIOPO/1a, U3YUEHUE €ro CBOMCTBY

Monsipabiii 00bEM ra3oB. 3aKoH ABOTrajapo

Brrurcnenus 00bEMa, KOJIMUECTBA BEIIECTBA ra3a IO €ro
M3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00BEMY

Brruncnenust 00bEMOB ra3oB [0 ypaBHEHHIO PEAKIMU Ha
OCHOBE 3aKOHA 0OBEMHBIX OTHOILICHHI I'a30B

duznueckre 1 XUMUYECKHUE CBOMCTBA BOIBI

CocraB ocHoBanui. [TonsiTre 00 MHIUKATOpax

1

KonnuectBo yacos

Bcero KontponbHbie

paboThI

[IpakTnueckue

paboThI

DNeKTpOHHBIC UPPOBBIC
o0pa3zoBaTenbHbIC PECYPCHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614
but6mmoreka [JOK
https://m.edsoo.ru/ff0d497a
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a
bub6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2
but6mmoreka [{OK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2
but6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
https://m.edsoo.ru/ff0d4f42
but6mmorexa [JOK
https://m.edsoo.ru/ff0d542e
bubmuoreka [JOK
https://m.edsoo.ru/ff0d55a0
bub6nmoreka [JOK
https://m.edsoo.ru/ff0d5708
but6mmorexa [IOK
https://m.edsoo.ru/ff0d587a

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


https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

Ne
o/

37

38

39

40

41

42

43

44

45

46

47

48

49

50

Tema ypoka

Bopna xak pactBoputens. HacblllieHHbIE U HEHACBHIIIEHHBIE
pactBOpbl. MaccoBas 10Jis1 BEILIECTBA B pacTBOPE

[Ipaktrueckas padota Ne 5 mo reme «IIpurorosnenue
pacTBOPOB C ONPEIEIEHHON MaCCOBOM JOJIEN
pacTBOPEHHOTO BEIIECTBAY»

KonTtponbHast padora Ne2 no reme «Kucnopoa. Bonopon.
Bona»

Oxkcuapl: cocTaB, KiIaccuduKaius, HOMEHKIATypa

[TonyuyeHue U XMMUYECKHE CBOMCTBA KUCIIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX OKCHUJIOB

OcHoBaHus: cocTaB, Ki1accuduKaiys, HOMCHKIATypa
[TonydyeHnue u XuMHUECKHE CBOMCTBA OCHOBAHUMU
Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA KUCIOT

Conu (cpenHue): HOMEHKIAaTypa, CocoObl OJTy4YeHus,
XMMHUYECKUE CBOWCTBA

[Tpaktrueckas padota Ne 6. Pemenue
AKCTIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCIMHEHHI»

I'eneTnueckas cBsA3b MEXKy KJIacCaMU HEOPraHUYECKUX
COEIMHEHUN

O00011eHME ¥ cCUCTEMATU3ALUs 3HAHU M

KonTponbHas padota Ne3 mo Teme "OCHOBHBIE KIacChl
HEOPraHWYECKUX COCTMHEHUIN"

1

KonnuectBo yacos

Bcero KontponbHbie

paboThI

[IpakTnueckue

paboThI

DNeKTpOHHBIC UPPOBBIC
o0pa3zoBaTenbHbIC PECYPCHI

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d6342
but6mmoreka [IOK
https://m.edsoo.ru/ff0d664e
bub6mmoreka [JOK
https://m.edsoo.ru/ff0d664e
but6mmoreka [{OK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca
bubmuoreka [JOK
https://m.edsoo.ru/ffOdfee2
but6mmorexa [JOK
https://m.edsoo.ru/ffOdfee2
bubmuoreka [JOK
https://m.edsoo.ru/00ad9474

but6mmorexa [JOK
https://m.edsoo.ru/00ad9b7c

but6mmoreka [IOK
https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb?2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ela


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
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

Ne
o/

o1

52

53

54

55

56

57

58

59

60

61

62

63

64

Tema ypoka

HepBLIe IIOIIBITKH K.HaCCI/I(bI/IKaI_II/II/I XHUMHUYCCKUX
aneMeHToB. [loHsaTue o rpymnmnax CXoAaHbIX 3JICMCHTOB

[Tepronnueckuii 3akoH u [lepuoanueckas cuctema
XUMHYECKHX 3eMeHToB J. 1. MeHaeneeBa

[Iepuonsl, rpynnsl, MOATPYMIIBI
Crpoenne atoMoB. CocTaB aToMHBIX s1ep. M3oTomsl

CTtpoeHne AIIeKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB
[Tepuonuueckont cucremsl /. 1. Menneneesa

XapakTepUCTUKA XMMUYECKOTO JIEMEHTA 10 €r0
nonoxeHuro B Ilepunoanueckon cucreme /1. U.
Menneneena

3nauenue [leproguyeckoro 3akoHa st pa3BUTHS HAYKH U
npaktuku. J[. 1. MenaeneeB — y4€Hblii, megaror u
rpaKJaHUH

BHGKTPOOTpI/IHaTeHLHOCTL aTOMOB XUMHUYCCKUX
9JICMCHTOB

HMonnas xumMu4eckas CBI3b

KoBanenTHas MoJisIpHad XUMHUYCCKas CBA3b
KoBanenTHas HCIOJIIpHad XUMHUYCCKasA CBA3b
CreneHb OKHUCIICHUS

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC peakuuu

OKHCIUTEIN U BOCCTAaHOBUTEIIN

1

KonnuectBo yacos

Bcero KontponbHbie

paboThI

[IpakTnueckue

paboThI

DNeKTpOHHBIC UPPOBBIC
o0pa3zoBaTenbHbIC PECYPCHI

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

but6mmoreka [JOK
https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c
bu6mmoreka [JOK
https://m.edsoo.ru/00ada342
bubmuoreka [JOK
https://m.edsoo.ru/00ada6bc

bubmuoreka [JOK
https://m.edsoo.ru/00ada824

bubmuoreka [JOK
https://m.edsoo.ru/00ada96e

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

bubmuoreka [JOK
https://m.edsoo.ru/00adac34
bubmuoreka [JOK
https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
https://m.edsoo.ru/00adae28
bubmuoreka [JOK
https://m.edsoo.ru/00adb076

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


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
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

No Tema ypoka KonnuectBo yacoB Hara DNeKTpOHHBIC UPPOBBIC

/1 Bcero Konrtposapable Ilpaktmueckne —H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
65 Kontponbnas pabota Ne4 mo Teme «CtpoeHue atoma. 1 1 bubnmoreka [JOK
XUMHYECKas CBA3bY https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTH3alUs 3HAHUN 1 bubmuorexa [JOK
https://m.edsoo.ru/00adb33c
67 PesepsHbIii ypok. O0001IIEHHE U CHCTEMATH3AIUS 3HAHUN 1 bubnnorexa [JOK
https://m.edsoo.ru/00ad9ch2
68 PesepBHbIii ypok. O6001IEHNE U CHUCTEMAaTHU3aLUs 3HAHUH 1 bu6nuoreka [IOK
https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 4
9 KUIACC
Ne Tema ypoka KonunuectBo uacos [Hara DNEeKTpOHHBIE IUPPOBBIE
n/m Bcero Konrponbsnubie IIpaktuueckue H3YICHUA 00pa3oBaTeNbHEIC PECYPCHI
paboThl paboThl
1 TIlepuoaunueckuii 3akoH. [lepuonnueckas cuctema 1 bubnmnorexa HOK
XUMHYecKHX 3aeMeHToB JI. V1. Menaencena https://m.edsoo.ru/00adb59e
2  3aKOHOMEpPHOCTH B U3MEHEHUH CBOHCTB XMMHUYECKHX 1 bubmuoreka [JOK
3JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3  Kiaccudukanus 1 HOMEHKIIATypa HEOPTaHUIECKUX BEIIECTB 1 bubmuoteka [JOK
https://m.edsoo.ru/00adb7e2
4 Buapl XUMHUYECKOW CBSA3HM U TUIIBI KPUCTAIIIMYECKUX peméTok 1 bubanorexa [HOK
https://m.edsoo.ru/00adbac6
5  KontpoasHas pabora Nel o teme «IloBropenue u 1 1
yriy0JIeHre 3HaHUH OCHOBHBIX Pa3/IelioB Kypca 8 Kiiacca»
6 Kiaccudukanus XUMHYECKHX PEaKIHA 10 Pa3TUIHBIM 1 bubmuorexa [JOK
pHU3HaKaM https://m.edsoo.ru/00adbch0
7  TlonsTe o ckopocTn XuMU4YecKkor peakiuu. [lonarue o 1 bubmuorexa [JOK
TOMOT€HHBIX ¥ FE€TEPOTCHHBIX PEAKIIUIX https://m.edsoo.ru/00adbe9a
8 IlonsTHE 0 XMMHUYECKOM paBHOBeCHU. DAKTOPHI, BIUSIOIINE 1 bubmmoreka [IOK
Ha CKOPOCTh XMMHUYECKON PEaKIUK U TOJI0KEHHE https://m.edsoo.ru/00adc28c

XUMHUYCCKOI'0 paBHOBCCHUA


https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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

Ne
n/o

10

11

12

13

14

15

16

17

18

19

20

21

22

23

Tema ypoxka

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHHEIE peakunun

Teopust anekTpoauTuueckon auccouuanuu. CHIbHbIE U
cy1abble SIEKTPOTUTHI

HoHHbIE ypaBHEHMS peakuui

XMUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUHU B CBETE
MIPEACTABICHUH 00 AIIEKTPOIUTHIECKON TUCCOIMAIIAN

XUMHYECKUE CBOMCTBA COJIEH B CBETE MPEICTABICHU 00
3JIEKTPOJIUTUYECKON JUCCOLIMAIIIT

[TonsTue o ruaponuse conen
O0600111eHNE U cCUCTEMAaTH3aLMs 3HAHUI

[Ipaktuueckas padora Ne 1. «Pemienue sKcriepuMeHTaIbHBIX
3a1au»

Kontponbnas padota No2 o teme «DJIEKTpOTUTHIECKAS
nuccouyanus. XUMHYECKHUe PeakiMi B pacTBOPax»

OO0m1as XxapaKTepHUCTUKA TaJIOTCHOB. XUMHUYECKHE CBOMCTBA
Ha IpUMepe xXjiopa

Xnoposogopoa. CossiHast KUCII0Ta, XUMUYECKUE CBOMCTBA,
MoJTy4yeHue, MPUMEHEHHE

[IpakTtrueckas padota Ne 2 o reme «Ilonyuenue coynstHOU
KHUCJIOTBI, U3yUYECHHUE €€ CBOUCTBY»

Boruncnienust o ypaBHeHUSIM XUMHUECKUX PEaKIIMA, eclin
OJIMH U3 PEareHTOB J]aH B H30BITKE

OOmras xapakTepucTHKa 3JeMeHToB VIA-rpynmbl

AmnotponHsie Moauukanuu cepbl. Haxoxaenue cepsl u eé
COEMHEHHH B ITpUpoac. XMMHUUYECKHUE CBOMCTBA CEPbI

Bcero KoHTposnbHbIE

1

KomanuectBo yacos

paboThI

Jata

[TpakTtnueckne H3YyICHUA
paboThI

DNeKTpOHHBIC IU(PPOBHIC

o0Opa3oBaTesbHbIE PECYPCHI

Bbubnuoreka [JOK
https://m.edsoo.ru/00adcade
bu6nmmoreka [IOK
https://m.edsoo.ru/00adcd68
bu6mmorexa [IOK
https://m.edsoo.ru/00add448
bu6nunoreka [IOK
https://m.edsoo.ru/00add5d8
bu6mmorexa [IOK
https://m.edsoo.ru/00add8b?2
bu6nuoreka [IOK
https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
https://m.edsoo.ru/00addd12
bubmmoreka [JOK
https://m.edsoo.ru/00addbfa
bu6mmoreka [IOK
https://m.edsoo.ru/00addecO
bu6nmmoreka [IOK
https://m.edsoo.ru/00addfe2
bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

bu6nmmoreka [IOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

bu6nuoreka [IOK
https://m.edsoo.ru/00ade64a
bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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

Ne
n/o

24

25

26

27

28

29

30

31

32

33

34

35

36

Tema ypoxka

CepoBoaopoji, cTpoeHHe, (PU3MUECKUE U XUMUIECKUE
CBOMCTBA

Oxcunpl cepsl. CepHast KMCI0Ta, (PU3HMUECKUE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE

XUMHUYECKUE PEAKINH, JIKAIHE B OCHOBE MPOMBIIIIEHHOTO
croco0a Moy4eHHs: CEPHON KUCIOThL. XUMUYECKOE
3arpsi3HEHUE OKPY KaIoIlel cpebl COEAMHEHUSIMU CEPhI

Brruncienue MaccoBoil 101 BbIXOAA IPOIYKTa pEaKIMU

OO11as xapakTepUCTHKa 3J1€eMEHTOB VA-rpynmnsl. A30T,
pacnpocTpaHeHue B IpUupoje, PU3ndeckre U XMMHYECKHe
CBOMCTBA

AmMmuak, ero pu3n4eckue 1 XUMHUYECKUE CBOICTBA,
NOJTy4YeHUE U IPUMEHEHHE

[Ipaktuueckas padora Ne 3 no teme «Ilomyuenune ammuaxa,
U3yUYeHHE €ro CBOHCTB»

A3zoTHas KHCJIOTA, eé (1)H3I/I‘IGCKI/IC 1 XMMHYECKHE CBOMCTBA

Hcnonb3oBanue HUTPATOB U coJieil aMMOHUSI B KQUECTBE
MUHEPAJIbHBIX YA00peHHd. XUMUYECKOE 3arpsi3HCHHE
OKpY’KaloIIeH Cpebl COSAMHEHMSIMH a30Ta

®dochop. Okcun dhocdopa (V) u pochopHas kucinora,
(u3nYeCcKre U XUMHUUECKUE CBOMCTBA, TIOTy4YCHUE
Hcnonb3oBanue GpochaToB B Ka4eCTBE MHHEPATBHBIX
ya00peHui. 3arps3HeHHe IPUPOTHON cpebl pocharamu
VYraepon, pacpocTpaHeHue B pupoe, Gu3ndeckue u
XHUMHYECKHE CBOMCTBA

Oxkcunpl yraeposa, ux pusndeckre u XMMHUYECKHUe CBOICTBA.
DKosoruyeckue nmpoodaeMbl, CBI3aHHBIE C OKCHUIOM YTIIepo/ia

(Iv)

KomanuectBo yacos

Bcero KoHTposnbHbIE
paboThI

Jata

[TpakTtnueckne H3YyICHUA
paboThI

DNeKTpOHHBIC IU(PPOBHIC

o0Opa3oBaTesbHbIE PECYPCHI

Bbubnuoreka [JOK
https://m.edsoo.ru/00ade802

bu6nmmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

bubmuoreka [JOK
https://m.edsoo.ru/00adeea6

bubmorexa [JOK
https://m.edsoo.ru/00adf004

bu6mmorexa [IOK
https://m.edsoo.ru/00adf180
bubmuoreka [JOK
https://m.edso0.ru/00adf306

bu6mmorexa [IOK
https://m.edsoo.ru/00adf518

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

bubmmoreka [JOK
https://m.edsoo.ru/00adfc20
bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6nmoreka [IOK
https://m.edsoo.ru/00adfebe


https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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

Ne
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38

39

40
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42
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50

o1

Tema ypoxka

VYrosnnHasg KUCIoTa U €€ COoJIn

[IpakTtuueckas padota Ne 4 o reme "[lonyuenue
yriaekucioro ra3a. KauectBeHnas peakuus Ha kapOooHaT-uoH'

HCpBOHa‘IaJ'H)Hble MOHSATHS 00 OpPraHM4€CKNX BCIIECCTBAX KakK
0 COCAUHCHUAX yTJICpOoda

erMHI/Iﬁ " €10 COCANMHCHUA

[IpakTuueckas padota Ne 5. Perenue sxcrepuMeHTaIbHbIX
3a7a4 1o teme «BaxkHenme HeMEeTauIbl U UX COEIUHEHHUS

KonTtponbHas padota Ne3 no reme «Baxuelime HemeTabl
U UX COCTUHEHUS»

OO6m1as xapakTepUCTUKa XUMHYECKUX IJIEMEHTOB —
MeTaoB. MeTtannudeckas CBsI3b U METAJUTHUECKast
KpUCTATMYECKast penéTka. GU3ndecKue CBOWCTBAa METAIIIOB

XUMHYECKHE CBOMCTBA METAIIOB. DJIEKTPOXUMUUECKHUH s
HaNpPsDKEHUN METAIIOB

O6mmue crioco6b! noxyyeHust MeTauioB. CIilaBbl.
Brruncnenus mo ypaBHEHHUSIM XUMHUECKUX PEAKIIU, €CIn
OJIMH U3 PEAr€HTOB COAECPKUT NPUMECH

[TonsiTHE O KOPPO3UH METAIIIOB

IIemounbie METAIBI

OKcuapl ¥ THAPOKCUIBI HATPUS U KATHS
[I{enouno3eMeIbHBIE METAILIBI — KaJIbILUKM U MarHui

Baxkneme coequHeHNS KaJIbIU

O000111eHNEe U CUCTEMAaTU3ALNS 3HAHUI

Bcero KoHTposnbHbIE

paboThI

KomanuectBo yacos
[TpakTtnueckne H3YyICHUA

paboThI

DNeKTpOHHBIC IU(PPOBHIC

o0Opa3oBaTesbHbIE PECYPCHI

Bbubnuoreka [JOK
https://m.edsoo.ru/00ae006¢
bu6nmmoreka [IOK
https://m.edsoo.ru/00ae027e
bu6mmorexa [IOK
https://m.edsoo.ru/00ae054e
bu6nunoreka [IOK
https://m.edsoo.ru/00ae080a
bu6mmorexa [IOK
https://m.edsoo.ru/00ae0bf2
bu6nuoreka [IOK
https://m.edsoo.ru/00ae0e18
bu6mmoreka [IOK
https://m.edsoo.ru/00ae103e

bu6mmorexa [IOK
https://m.edso0.ru/00ae1156

bu6nmoreka [IOK
https://m.edso0.ru/00ae1156

bubmuoreka [JOK
https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK
https://m.edsoo.ru/00ae14b2
bu6nmmoreka [IOK
https://m.edsoo.ru/00ae14b2
bubnuoreka [JOK
https://m.edsoo.ru/00ae15e8

bu6nunoreka [IOK
https://m.edsoo.ru/00ae15e8


https://m.edsoo.ru/00ae006c
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
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

Ne
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64

65

66

67

Tema ypoxka

JXé€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs

[Ipaktrueckas padota Ne 6 mo teme "XKEcTKOCTh BOIBI U
METO/Ibl €€ ycTpaHeHUs"

AmomMuHUH

AMoTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA

Keneso

Oxcunel, runpokcu sl U conu xxenesa (I1) u xenesa (I111)

O0600111eHNE U cCUCTEMAaTH3aLMs 3HAHUI

[IpakTuueckas padota Ne 7. Perenue sKcriepuMeHTaIbHbIX
3a1a4 1o Teme «BakHeire MeTaJlibl U UX COCITUHEHUS

Brrancienus mo YPaBHCHUAM XUMHUYCCKUX peaKHHfI, CClIn
OIWH U3 pCarcHTOB /1aH B M30BITKE WU COACPIKUT MMPHUMECH.
Brrancienus MmaccoBoi JA0JIM BbIXOJa ITPOAYKTA pCaKIINN

O000111eHrEe U cCUCTEMAaTU3ALNS 3HAHUI
KontponbHas padota Ne4 o reme «Bakneinme MeTaibl 1

UX COCIMHEHUS

BemectBa n Mmatepualibl B TOBCEAHEBHOM KM3HU YEIIOBEKA
XHUMHUYECKOE 3arpA3HEHUE OKPYIKAIOIIEH Cpebl

Ponps xumuu B pemieHnn SKOJ0TUYECKHUX TTPOOIeM

PesepBHrlit ypok. O000IIeHHE U CUCTEMATHU3AIIHS 3HAHHHA

PeseprubIil ypok. O60011IeHIE U CHCTEeMaTH3alHsl 3HAHUT

Bcero KoHTposnbHbIE

1

KomanuectBo yacos

paboThI

Jata

[TpakTtnueckne H3YyICHUA
paboThI

DNeKTpOHHBIC IU(PPOBHIC

o0Opa3oBaTesbHbIE PECYPCHI

Bbubnuoreka [JOK
https://m.edso0.ru/00ae1886
bu6nmmoreka [IOK
https://m.edsoo.ru/00aelae8
bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64
bu6nunoreka [IOK
https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
https://m.edsoo.ru/00ae1d86

bubmorexa [JOK
https://m.edsoo.ru/00ae35e6

bu6mmorexa [IOK
https://m.edsoo.ru/00ae3de8

bu6nmmoreka [IOK
https://m.edso0.ru/00ae1750

bu6nmmoreka [IOK
https://m.edsoo.ru/00ae3f50

bu6nuoreka [IOK
https://m.edsoo.ru/00ae4270
bu6mmorexa [IOK
https://m.edso0.ru/00ae4270
bu6nuoreka [IOK
https://m.edsoo.ru/00ae0d0a
bu6mmorexa [IOK
https://m.edsoo.ru/00adb33c
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DneKTpoHHbIE HU(POBHIE

Jata
o0Opa3oBaTesbHbIE PECYPCHI

KomanuectBo yacos
[TpakTtnueckne H3YyICHUA

No Tema ypoxka
Bcero KoHTposnbHbIE
paboThI

/11
paboThI
68 PesepBHbIil ypok. O000IIEHNE U CHCTeMAaTH3allNs 3HAHUN 1 bubmmoreka [JOK
https://m.edsoo.ru/00ad9ch?2
7

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 4
YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O INTPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOANUYECKHUE MATEPUAJIBI JJIAA YYUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

®rBHY «HCcTUTYT cTpaTernm passutunsa obpasoBaHua»


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

