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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHO POrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Aa€T NPENCTaBICHUWE O IENIsAX, OOIIel CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMpPOrpaMMbl MO XUMHUH, OMPEAENAET KOJWYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEATENHOCTH O0O0YyYalolmerocs IO OCBOEHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPUPOJIE, O MYTAX PEHIeHUs riao0agbHbIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (PYHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeaMeTa, KOTOpPbIM  SBISIETCS  MEJaroruvyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABJIAIOIIEH HAYYHOM KapTUHBI MUpPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya yyeOHOrO MpenMeTra COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (POPMUPOBAHUM M PAa3BUTHHU MMO3HABATEILHBIX YMECHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEIHEBHOM KU3HH.

[Tpu u3yyeHun XMMHUHA Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUsl BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUsT HA  CHCTEMAaTHYECKOE MpUOOIIECHUE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUM, TPUMEHSATh HMX MPU pPEUIeHUH MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHEe y OOydYalOIIMXCA TyMAHUCTHYECKUX OTHOILECHHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBAllMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).

OTtaenbHbIe TeMbl H3YyYaKlTCS € HCHOJIb30BAHHEM O0OPYJAOBAaHUS LEHTpPa
00pa3oBaHUsl e€CTECTBEHHOHAYYHOHW M TEXHOJIOrHYeCKOll HaNpaBJIeHHOCTH

«Touka pocra»: nunpposoii JabopaTopuu Mo XuMuM, 0uoJI0orun u Gpusnke.

o [udposas nadboparopus «ViLaby no xumuu:



Bcetpoennsbie B cocTaB My IbTUIATYMKA JATUUKU:
1. laTyuk 31eKTPONPOBOIUMOCTH C AUANAa30HAMU U3MEPEHHUS
Huamazon 1: ot 0 10 200 MkCwm
Hwnanazon 2: ot 0 70 3000 MxCwMm
Huamazon 3: ot 0 10 30000 MkCm
2. JlaTunk TemMmnepaTypsbl ¢ Auara3zoHoM usmepenus ot -50 go +170
rpaaycoB Llenbcus
3. Jdaruuk pH ¢ auanazonom uzmepenus ot 0 go 14 pH
e Kpowme storo B IJI mo xumMuu ectb 1aTYUK ONTUYECKOMN TUIOTHOCTH (JIJIMHA
BOJIHBIL: 525 - 550 HM) 1 HaOOp TabOPaTOPHON OCHACTKU

o Iudposas nadboparopus «ViLab» mo ¢pusuke:
BcerpoenHble B cocTaB MyIbTHIATUMKA JATUUKU:
1. lludpoBoit naTunK TemMneparypsl ¢ AMana3oHoOM U3MepeHus ot -50 110
+170 rpanycos Llenscus
2. [ludpposoii 1aTYMK aOCOIMIOTHOTO JABJIECHUS C JUANAa30HOM U3MEPEHHSI OT
0 no 700 xI1a
3. JlaTuuK MarHUTHOTO MOJISI ¢ AMana3oHoM u3Mepenus ot -100 qo +100
MTn
4. JlaT4uK HanpspKEHUs ¢ AMana30HaMu U3MEpPEHMs:
Juamazon 1: ot -2 10 +2B
Jwnanazon 2: ot -5 g0 +5B
Huanazon 3: ot -10 10 +10B
Hwnanazon 4: ot -15 go +15B
5. JlaT4mK CUIIBI TOKA C AUANa30HOM U3MEpEeHus oT -3 70 +3 A
6. JlaTunk aKceaepoMeTp ¢ AUara3oHaMu u3MepeHus +2 g; +4 g; £8 g; £16
g

o Hudposas nadboparopus «ViLab» no 6uonoruu: BerpoeHHsle B cocTas
MYJIbTUAATUYNKA JaTUNKH:
1. IludppoBoit aTUMK BIAXKHOCTHU C quana3oHoM uzmepenus ot 0 1o 100 %
2. lludpoBoii 1aTINK OCBEIICHHOCTH C TMANa30HOM u3MepeHus ot 0 10
180000 nx
3. Hatuuk pH ¢ quanazonom uzmepenus ot 0 go 14 pH
4. JlaTuuk TeMIeparypsl ¢ uanazoHoM uzMepenus ot -50 o +170
rpaaycoB Llenbcus
5. JlaTuuk TemMnepaTypbl OKpYyKaroLle cpesibl C 1Mana30HOM U3MEpPEHUs OT
-50 mo +60 rpaxycoB Llenbcus

e A B IlJI mo 6uonorun ecth nudpoBas BuAeOKamMepa ¢ METAIUIMYECKUM
mratusom 0,3 MP

e B IJI mo ¢u3uke ecTb KOHCTPYKTOP AJISt IPOBEJICHUS SKCIIEPUMEHTOB U
USB ocuumiorpad AByxKaHalIbHBIN C Mana3oHOM u3MepeHus ot -10 1o
+10 B

Ectpb 2 Mukpockona v HOyToyku «Pukop» - 15 mr.



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHMS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢opmyrna. BaaeHTHOCTP aTOMOB XHUMHUYECKHUX 3IIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €OUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHUs, Pa3I0KEHU, 3aMEIICHHs], 0OMEHa).

Xumuueckuii y3xkcnepumenm: (¢ ucnoiab3oBaHnem odopynoBanus «Touka
pocrtay)

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMHUCAHUE
(Gu3MUecKuXx CBOMCTB O00pa3loOB HEOPraHMYECKUX BEILIECTB, HAOJIOJECHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHU, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) SBJICHUI, HAOII0ICHUE U
ONHMCAHWE NPU3HAKOB IMPOTEKAHMSI XMMHUYECKHX PpEaKLMil (pasiioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3JelieHHs CMeceil: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHHE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPOBEACHNE OUYUCTKH MTOBAPEHHOMN
CONMM, HaONIOACHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(IrapocTepKHEBBIX ).

Baxkueiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB



Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BemecTBo. Haxoxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoictBa (peakiuu ropeHusi). Oxcunbl. Ilpumenenne kucnopoaa. CrocoObl
MOJIyYeHHUs] Kuciopoda B JsabopaTopuu U TIpombiluieHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporiHas MoAuUKaIus KUcaopoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3]lyXa, YCUJIEHHE MapHUKOBOIO0 3 eKTa, pazpyuieHue 030HOBOTO CIIOSI.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Monsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacpllieHHbIE M HEHACBIIIEHHBIE PacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10J1s1 BElecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOABL. OCHOBaHUS.
Ponp pacTBOpOB B IIpUpOZIE€ U B )KU3HU 4YelOBeKa. KpyroBopoT BoabI B IPUPOLIE.
3arps3HeHHe NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [loyueHune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3WUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetammmoB H. H. bekerona.
[TonydyeHue KUCIOT.

Comu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmydyenue counen.

['eneTnyeckas CBI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHU.

Xumuueckuii 3xcnepumenm: (¢ UCNoJIb30BaHueM ooopynoBanus «Touka
pocTtay)

KaueCTBEHHOE OIPECIICHUE COACPKAHUS KUCIOpOa B BO3AyX€, MOTyUYEHUE,
coOvpaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
OMKMCAHWE HX CBOWMCTB, MOJYy4YEHUE, COOMpaHHE, PACINO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpPEeHHE), B3aMMOACHCTBHE Bojopona ¢ okcuaoMm menu (1)



(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPHAJIOB), HAOIIOJACHUE OOpA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW JOJIed pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KanblMeM) (BO3MOXKHO  HCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
uccienoBaHne oOpa3lOB  HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX  KJACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumojeiictBus oxcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpau3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad M0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHUX
COCIVHEHUI.

Hepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHX
iemeHToB JI. W. MenpgesneeBa. Ctpoenne aTtoMoB. XHMHYECKAsl CBA3b.
OKHuCIUTETbHO-BOCCTAHOBUTE/IbHbBIE PeaKIUU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. l[loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPbIE 00pa3yoT aMmbOTEPHbIE OKCUIBI
Y TUIPOKCUIBI.

[Tepunonnueckuii 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa. KopoTkonepuonHas ©  JJIuHHOHNepuoAHas  (OpMbI
[Tepunoauueckout cucrembl xumuueckux sneMeHToB /. M. MenneneeBa. [leprobl
u rpynnbl. OU3NYECKUl CMBICI TOPSAKOBOIO HOMEpPA, HOMEpPOB IIEpUOAA H
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoit cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JEMEHTA 110 ero noyoxeHuro B [lepuoanueckoint cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPynHIiaM v NEPUOIaAM.

3nauenue [leprnoanueckoro 3akona u [leproandyeckoil CHCTEMbBI XUMHYECKUX
DJIEMEHTOB Ui pa3BuTuA Hayku W npaktuku. [[. M. MenneneeB — yd€Hblli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (TOJiipHAss M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporecchl OKUCIEHUs U BOCCTaHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm: (¢ ucnojib3oBanueM odopynopanus «Touka
pocTay)



u3ydeHre oOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TUAPOKCUJA [MHKA C PACTBOPAMHM KHCJIOT M WIEJNOYEH, INPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakiuy pas3ioKeHUs, COSTUHEHU).

Mescnpeomemnbnie ceasu

Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 8 KJlacce
OCYULIECTBJISIETCS 4€pe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHATHM, TAK W MOHATHU, SIBISIONIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, AaHaJU3, CHHTE3, Kiaccu(ukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULIBI
MU3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/1bI, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.

9 KNIACC

BeiecTBo U XMMHUYecKasi peaKkius

[Iepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUUECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUi U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHEM UX ATOMOB.

CrpoeHre BemiecTBa: BHbl XUMHUYECKOW CBSI3U. THUIBI KPUCTALIUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XMUMHUYECKOMN CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XMMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHbIM KJIaccaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCcKUX peakiuii Mo pa3audHbIM MPU3HAKAM (TI0 YHUCITY
U COCTaBy YYAaCTBYIOIIMX B pEaKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkTy, 1o
U3MEHEHUIO CTENEHEH OKHUCIECHUS XMMHUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH, MO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsTHEe 0 rOMOTre€HHBIX U TeTEepPOreHHBIX



peakuusax. [lonsatue o xaranuse. IlonsaTue 0 xumMuvueckoM paBHoBecuu. PakToOpHl,
BIIMAIOIIME HA CKOPOCTh XHMHYECKONW PEAaKIUU U IMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peaKiuu. CocraBieHue YpaBHEHHUI
OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIbHbBIC U CIA0bIE 3JIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKuii HOHHOTO OOMeHa,
IIOJIHBIE M COKpAIIEHHBIE WMOHHBIE YypaBHEHUSA peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cCOJell B CBeTE€ TMPEACTaBICHUN 00 DIEKTPOIUTHYECKOM
nucconuanuu. KauectBeHHble peakiiu Ha HOHBL. [IoHATHE O THIPOIU3E CONEM.

Xumuueckuii I3xkcnepumenm: (¢ Mcnojib3oBaHueM odopynoBanus «Touka
pocTtay)

O3HAKOMJICHHUE C MOJCISIMH KPUCTALINYCCKUX PEMIETOK HEOPTaHMYECKUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7mopuaa HATpHUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON peaKIuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpOB BEIIECTB, TMpOIEcca JAUCCOIMAIIMKM KHUCJIOT, MIEJIoYeld U coJied
(BO3MOXXHO  WCTOJB30BAHWE BHJEO MaTEPHAIOB), IPOBEACHHE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPHU3HAKA  TPOTEKAHWsSI  PEakluid  HOHHOTO  OOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIui
(ropeHue, peakiuyu pasIoKEeHHs, COCTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOIIBIO KA4YeCTBEHHBIX pEAaKIMi HAa HOHBI, pCIICHUE
AKCIIEPUMEHTAJIBLHBIX 3a]1a4.

HemeTtanibl U ux coeiuHeHUs

OOmast xapaktepuctuka TrajoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHBIC CTereHn OoKuciaeHus. CTpoeHHE M (PU3HUECKHE CBOMCTBA IMPOCTHIX
BCIIECTB — TallOTCHOB. XWMHUYECKWE CBOWCTBA Ha TIpUMEpe  XJopa
(B3amMOJIEHiCTBHE C METaIlaM{, HEMETaUIaMH, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJIOPOBOJOPOJIa HA OpPraHWU3M 4YelIOBeKa. BakHeWIue XJIOpHUIbI M HX
HAXOXKJEHUE B IPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue n (HU3MYECKHUE CBOMCTBA



MPOCTBIX BELIECTB — KHCIOPOAa U CEPbl. AJIIOTPONHBIE MOAU(PHUKAIIMN KUCTIOPOIa
U cepbl. XuMUYeCKue cBoicTBa cepbl. CepoBOIOPO, CTpOECHHE, (PU3HYECKUE U
XUMHYECKHe cBOMCTBa. OKCHUIBI cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3nyeckue U XUMHUYECKHE CBOMcTBa (oOlmue Kak
MpEACTaBUTENS Kjacca KHCIOT W chenuduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MMPOMBIIUIEHHOTO CHOco0a MOJIYYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cynbdar-uon. HaxoxneHnue cepbl U €€ COeIMHEHMA B mMpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHBbIC CTEMICHH OKUCIECHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
¢uznyecKue U XMMHUYECKHE CBOMCTBA, OJyyeHUe U npuMeHnenue. Conu aMMOHUS,
uX pU3NYECKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOoMydeHHe, (QU3MUECKUe U XUMUYECKUE
cBoMcTBa (0OIIME KaK TMPEACTaBUTENS Kjacca KHUCIOT U crneruduuecKkue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KAauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKpYKarolle cpeabl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,
ajioTponHele Moaudukanuu (ochopa, (uU3MUECKUE U XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaora, Gu3MIeCKre U XUMHIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka smnemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCJICHHA.  YTJIEPOH,  aNIOTPOIHbBIE
Monu(duUKaKMKu, pacupoCcTpaHeHWe B TpUPOAE, (U3MUEecCKHe W XUMHUYECKHUE
cBoiicTBa. Ancop6rus. Kpyrosopot yriepoaa B npupojge. OKcuabl yriaepoja, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha JKUBbIE OPTraHU3MBI,
MOJTlydYeHUE W TMPUMEHEHHE. DKOJOTHYECKHE MPOOJIeMbI, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresza riaoGasbHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
addekrt. YronpHas KucaoTa u €€ coyM, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavyabHBIE TIOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yrojib, NPUPOIHBIM Tra3, HEPTh),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX pOJib B OBITY U MPOMBIILICHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKH BaKHBIX BEILIECTBAX: KUpax, OeNKkax, yrieBojax — U ux



poJii B KM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHCHUIM.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBONCTBA, TMOIYYCHHE U
npuMeHeHue. CoenuHeHHs KpeMHHs B mpupoje. OOmiue mpejcTaBlieHHs 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX HCIIOJIb30BaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelilne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiiembl 0€30MacCHOrO MCIOJIb30BAHUS
CTPOUTENIPHBIX MaTEPUAJIOB B TTOBCEHEBHOM JKU3HHU.

Xumuueckuii 3xcnepumenm:. (¢ UCHoOJb30BaHHEeM 00opyaoBanusi «Touka
pocTtay)

U3ydeHue 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBa
TaJOT€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHE C O0O0pa3lamMu XJOPUAOB (TajOreHUIOB), O3HAKOMJICHHE C
oOpasmamu  ceppl M €€  COCOUHEHUSIMH  (BO3MOXKHO  HMCHOJIb30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIJIMBaHUS caxapa Mo/ JehCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW PeaKIMu Ha cylibdat-
WOH W HaOJI0JiIeHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOchHOPHBIX yAOOpEeHUH, MOTyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHne NMpu3HAKOB
YX [POTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUTMYECKUX peIIETOK ayiMaza, rpadura, QyuiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJCOpPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM TNPOTHBOTa3a, MOJyuyeHHe, cOOUpaHue, paclo3HaBaHUE M U3yUCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX pEaKkluii Ha KapOoHAT |
CUJIMKAT-UOHBl W HW3Y4YE€HHE TMPHU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIMKATHOM TMPOMBINIIICHHOCTH, PEIICHHE H3KCIePUMEHTATBHBIX
3az1a4 1o reme «BakHelIe HeMeTaluIbl ¥ UX COSIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosiokeHus B llepuommueckoy cucreme xumuyeckux diaemeHtos . U
MeHnpneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaJUIOB. MeTtajndeckasl CBsi3b U
METAJIMYECKas ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUU Pl



HanpsDKeHUN MeTayioB. OU3ndeckue U XMMUYECKHe CBOMCTBa MeTaisioB. O061iue
crocoObl mMoyydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CrocoObl 3almMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounbie mMeTambl: MOJNOXKeHHEe B llepronnueckoil cucTeMe XMMUUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpo€HHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHU.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii M KaJbUUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1I. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJeHue B npupojae. Gusndeckne 1 XUMHUYECKUE CBOMCTBA MarHUs
U KanblMs. Baxkueilmmue coenuHeHUs KaiblMs (OKCUA, THIPOKCHI, COJIH).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJFOMUHUN: TTOJ10keHUE B [leproindeckor CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHME aToMa, HaxOKICHHE B npupone. Pusnueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AIFOMUHUS.

Keneszo: monoxenue B [leppuoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. Okcubl, ruipokcubl U con xenesa (I1) u sxenesza
(1), ux cocTa, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii 3xcnepumenm: (¢ MCNoJib30BaHUeM odopynoBanus «Touka
pocTay)

O3HAKOMJIEHHE C oOpasllaMy METAJIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE PE3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
VCCJIEIOBAHUE CBOMCTB ECTKOM BOJBI, MPOLECCA TOPEHMS JKEIEe3a B KUCIOPOIE
(BO3MOXXHO  HCIIOJB30BAHWE  BHUJICOMATEPUAIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MTPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAaMU HATpusl, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIL30BaHUE
BUJICOMATEPHUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIAPOKCHIA ATFOMUHUS
¥ THAPOKCHU/IA IIUHKA, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Bakueiime
METaJUIbl U KX COEAUHEHUS.

XuMHA U OKPYKaKLIas cpeaa



BemecTBa m marepuansl B IIOBCEAHEBHOM »XW3HM YelOBeKa. besomacHoe
WCITOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakuuili B ObiTy. IlepBas momMomib mnpu
XUMHYECKUX OKOrax M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karollel cpenpl (IpenenbHas IOMyCTHMAast
KOHIIEHTpauus Bemects, aanee — [11K). Ponb xumuu B pelieHnn 3K0J0THYECKUX
npooIieM.

Xumuueckuii Ikcnepumenm: (¢ ucnoab3oBaHueM odopynoBanus «Touka
pocTay)

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanuzanust MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XUMHHM B 9 Kiacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIMUX EeCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, MNepUOJUIHOCTh, HAOIIOJCHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBJICHUE, TapHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusznka: marepusi, aroM, DdJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIH]I,
U30TOMBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUN 3apsii, MPOBOJIHUKH,
MOJYNPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperatHoe COCTOSIHME BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTka, CIUiaBbl, (PU3NYECKHE BEIWYUHBI, €AUHUIBI W3MEPEHHs, KOCMUUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢dorocuHTes3, npixanue, Owocdepa, dKOCHCTEMa, MHHEPATbHBIC
ya00peHusl, MUKPOAJIEMEHTBI, MAaKpOAJIEMEHTHI, MUTATEIbHbIC BEIISCTBRA.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbI, TOPHBIC TMOPOJIHI,
MOJIC3HBIC UCKOIAeMbI€, TOTUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBEe MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHSA

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOITOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE M XUMHYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUU B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, MPOEKTHOW U  HCCIEN0BATENbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 Ipodeccuii 1 TpyJa pa3InyHOTO pPoJa,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJ 0€30MacHOT0 MOBEICHUSI IPU padOTeE C BEILIECTBAMHU, & TAKKE B CUTYaIIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
HKOJIOTMUECKUX MPOOJIEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJI0OB XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B coctaBe wMeTanmpeaMETHBIX pE3yJbTaTOB BBIJICISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MpPeAMETOB (GOPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE paCCyXIAeHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKU U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECCTB U XUMHYECKUX PEaKIIHM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOIYyUYaeMyI0 U3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX Ui BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENBCKON J1€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  OOCyXJaemMol  TeMbl, (POPMYIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOrO OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIacOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSITENIBHO ONPENEHATh LENH JESITENbHOCTH, IIaHUPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEWCTBUM NPU BBINOJHEHUH 33JaHUM C YUYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBUN, CcrHenupuIecKue I TPEAMETHOW o0macth «XUMUS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCSI YMEHUIA:

e PACKPBIBATh CMBICII OCHOBHBIX XMMHMUYECKHX IOHATHUI: aTOM, MOJEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMENICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAacCTBOpP, MaccoBas JI0Js BEIlECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX ~XUMHUYECKUX TIOHATUA H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e CII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY ISl COCTaBJICHUsI (hOPMYJT BELIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKLNN;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB D3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCAUHEHHUSIX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUCIIO 3JEKTPOHOB
Y paCIpEaeIeHUE X 1O 3JEKTPOHHBIM CIIOSIM);

e KJTacCU(UIIMPOBATh XMMUYECKUE 3JIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMyYHBIX KJIACCOB, MOATBEPIK/Iasi ONMUCAHUE TPUMEPAMHU MOJICKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

¢ BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MaccoBYIO JIOJII0 BEIIECTBA B pacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

e IPUMEHATH OCHOBHBIC OTIEPAIIUN MBICIUTEIBHONU JEATEIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3alUIo, KiIacCUu(PUKAIIHIO,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
NO3HAHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIIEJIOBATh MPaBHUJIaM TOJIb30BAHUS XUMHYECKOUN MOCYI0H U TaOOpaTOPHBIM
o0opyZoBaHMEM, a TaKXe NpaBWwiIaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (eHondTanenH,
METUJIOPAHXK U IpyTHE).

K xoHI1y oOydenus B 9 kiacce npeiMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, BJCKTPOIUTUYECKAsT TUCCOLMAIUS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKINH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKUHUH, TMPEAETbHO JOMYyCTHMAas
xoHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIUIL;

e OTIPEJICTISATh BAJICHTHOCTb U CTETEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAs, METaUIMUecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBAaTh U XapaKTEPU30BAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MaJiblX MEPUOJIOB U TIIABHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CcHeHUPUYECKUEe XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHUS JIEKTPOJIUTHUECKON AUCCOIUALIUY KUCTIOT, IIeJI04Yen
U COJIEH, MOJIHbIE U COKpalIEHHbIE YPaBHEHUS peaKIuii HOHHOrO OOMeHa,



YpaBHEHUSI PEAKIMM, MOATBEPKIAIONINX CYIIECTBOBAHUE TE€HETUYECKOMN
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCa dTUX PEaKIIHA;

o IPOTHO3MPOBATh CBOWMCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHCJISATH OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JjeMeHTa 1o (OpMyJIe COCIMHCHMS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, IPOBOAWTH PACUETH II0
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COOMIOAATH TIPaBUJIA TIOJIB30BAHUS XUMUYECKON MOCYI0M M Ja00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIIUSMH II0 BBHITIOJHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKITUH, TTOATBEPKIAIONMINE KAYSCTBEHHBIM COCTaB Pa3IUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEILHON ACATEILHOCTH — aHAIM3 U
CHHTE3, CpaBHEHHE, O0000IeHHe, CUCTEMAaTH3alMI0, BBISBICHUC
NPUYUHHO-CJICACTBEHHBIX CBSI3¢H — i1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
Xumusi — BaXkHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
BemecTBa 1 xuMu4eckue bubmnoreka IIOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubmuoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonstue o kucinorax 3 1 bubnuoreka [IOK
' M COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubnunorexa LIOK
' OCHOBaHUSIX https://m.edso00.ru/7f41837¢c
24 OcCHOBHBIE KJ1acChl 11 1 1 bu6muoreka [JOK
' HEOPraHWYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c
Wroro no pazueny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.
Xumuyeckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU



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

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema

bubnunoreka LIOK

3.1 7
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
Xumuueckas CBSI3b.
3.2 OKHUCIATEIILHO 8 buGnuorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
bubmnoreka IIOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PesepBHoOC Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanue pa3aesioB H TeM (uudpoBbie)
Ne i/ P Kontpoabnbie | IlpakTnueckue bp
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Pa3nes 1. BemecTBO 1 XMMHYecCKHe peaKIIuu
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubnuorexa [IOK
' XUMHUYECKUE PEAKIIUU B PACTBOpAX https://m.edso00.ru/7f41a636
Hroro no paszneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubnuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XapakKTepUCTHKA XUMUISCKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmmorexa [JOK
' PyIHHBL ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUIECKUX
24 anemeHToB |V A-rpynmnsl. Yriaepon u 8 1 2 bubmmorexa [JOK
' . Py ' pos https://m.edso0o.ru/7f41a636
KPEMHUI U UX COEAMHEHUS



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

Htoro mo pazneny 25
Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST
. but6mmoreka [IOK
3.1 Obmpae cBoHCTEa METANIOR 4 https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B i 1
3 KHENIINE METAJUIBI U UX COENMHEHUA 6 https://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa u Matepraibl B )KA3HU YEJIOBEKA 3 bubmaorexa LIOK
' B p https://m.edso0.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa TIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Konrpoasnbie | IlpakTnyeckue
n/n Bcero u3ydeHnusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 [Ipeamer xumun. Pois Xumuu B KU3HA 1 6.09 bubnuoreka [IOK
uesioBeka. Tesa v BelecTsa ' https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 II 1 8.09
OHSITHE O METOJaX IMO3HAHUS B XUMHUH https://m.edsoo.ru/fod227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 1 13.09 bubnuoteka [JOK
o0Opalenus ¢ 1a00paTOpHLIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
bu6mmoreka [IOK
4 1 1 15.09
(‘TapToBas KOHTpOIbHAA padoTa https://m.edsoo.ru/ff0d26ca
UYuctele BemiecTBa 1 cMecu. CriocoOsbl
5 pasnenenus cMecel. [Ipakruueckas 1 1 19.09 bubnnorexka [JOK
pabota Ne 2 «Paznenenue cmeceit (Ha ' https://m.edsoo.ru/ff0d28c8
MpUMepe OYUCTKU TTOBAPEHHOU COIIHN )»
bu6mmoreka [JOK
6 A 1 22.09
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUEe dJIEMEHTHI. 3HAKH 1 7,09 bu6mmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
Bbubmmoreka [JOK
II 1 29.09
8 POCTHIE H CIOIKIHIE BefecTna https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 4.10 bubnmoreka [JOK



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

https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK
10 Xumuueckas popmyia. BamreHTHOCT 6.10
$opwy. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMECHTOB
OTHOCHUTENBbHAs aTOMHAs Macca. bubnmoreka [JOK
11 11.10
OtHocuTeNnbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHYECKOTO 13.10 bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUU ' https://m.edsoo.ru/ffod350c
13 KomngectBo BemecTBa. Moib. 18.10 bu6mmoreka [IOK
MounsipHas Macca ' https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. 90.10 bubmuoreka [JOK
XuUMHUUECKas peaKiust ' https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycinoBus MPOTEKAHUS 25 10 bubnnoreka [JOK
XUMHUYECKUX PEaKIui ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. 2710 bubnuotexa [JOK
XUMUYECKUE YPABHEHHS ' https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKHX 1.11 bubmorexa HOK
H . P ' https://m.edso0.ru/ff0d5708
peaxkuui
Knaccudukanuss XMMHUECKHX PEaKIIHiA
18 (coe I/IHq;HI/ISIH a3JI0KECHUS ’ 3.11 bubmorexa HOK
4 P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHuuKIoneauct. O000IIeHHE 1 15.11 bubmotexa [JOK
) e » ' https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIs 3HAHUI
KonTponbnas padota Nel mo Teme
20 HTpPOJIbHAS paboT o TeM 1711 bubnuoreka [IOK

«BelecTBa 1 XUMHUYeCKIE peakuuun»

https://m.edsoo.ru/ff0d4290



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

Bo3nyx — cMmech razos. Coctas

bubmuoreka [JOK
21 .K — 22.11
BOSAYXA. RHCIOPOAL ~—= STEMEHT H https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
DOu3nvecKue 1 XUMHUUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS 24.11 Enbmiorexa IOK
P P ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumaax
CriocoObl MostydeHus: KUCIopo/ia B
23 71a00paTOPUH U POMBIIIUIEHHOCTH 29.11 bubmorexa [JOK
p ' ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHHe KHCIopoIa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkIuu, MOHATHE O 11 bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U ' https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar H3H€I—§H€¢};03I[yr a, CII0COOBI iro 6.12 Brbmmozexa [IOK
P yxa, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tomydyenre u coOMpaHue KHCIOpo/Ia 8.12 bubmorexa [JOK
yi . poa, ) https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocrtoe 13.12 bubmuorexa [IOK
BemecTBo. HaxoxaeHne B npupojie ' https://m.edsoo.ru/ff0d4ddo
78 duznyecKre U XMMUYECKUEe CBOMCTBA 1512 bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa ' https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [JOK
29 [ToHsiTHE O KUCIIOTAX U COMSAX 20.12
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus: BOAOPOa B 9912 bubnmoreka [JOK
n1abopaTopun ' https://m.edsoo.ru/ff0d4ddo0
31 [TpakTuyeckas padora Ne 4 o Teme 27.12 bubnuoreka [IOK
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«[Tonydyenue u cobupanue BOaAOpoaa,
U3Y4YEHHE €ro CBOMCTBY

https://m.edsoo.ru/ff0d4f42

MoutsipHblii 00BEM ra3oB. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruuciaenns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmorexa LHOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MM 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHEHHIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dusznyeckrue U XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIEI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstre 06 bubnuoteka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbieHHbie
37 Y HEeHACHIIIICHHBIC pacTBOPHL. MaccoBas bubmorexa HOK
B P PEL https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PAaCTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHrEe pacCTBOPOB C bubnuotexa [JOK
ONpeACIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUpUKAI, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
Bbubmmoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX

OKCHJIOB

https://m.edsoo.ru/ff0d664e
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OcHoBaHusI: cOCTaB, Ki1accupuKaIus, bubmmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne U XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpA,
46 cnoco((SLII) oJI )eHI/IH XI/IMI/I‘IZEKI/IG bubmorexa LHOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnuoteka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX https://m.edso00.ru/00ad9b7c
COEIUHEHUIN»
48 I'eneTnyeckas cBA3b MEXKIYy KilacCaMu bubnnorexka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0061IeHre U cucTeMaTu3alus 3HaHu!
B . https://m.edsoo.ru/00ad9ch2
KonrtponsHast padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKUX bubmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMUYECKUX AieMeHTOB. [lonaTue o brbmmorexa [OK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
bu6mmoreka [IOK
52 [lepuoanueckas cucteMa XMMHUYECKUX

anemenToB JI. 1. Menaeneepa

https://m.edsoo.ru/00ada52c
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bu6mmoreka [IOK

53 IT
CPHOIAL, TPYTIHIEL, TOATPYHITH https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnunoreka HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
55 aToMoB 3JieMeHTOB [lepuoandeckoit bubmmorexa [JOK
proL https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 10 €T0 IOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leproauueckoro 3akoHa JIs
57 pa3BuTUA HAayKu U npaktuku. J1. W. bubnnorexka [JOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpaxaIaHyuH
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnnorexka [JOK
58
XAMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 14
ORHT XHMITICCKAT CBA3D https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHast XUMHYECKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMHUYECKast bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CreneHb OKHCITE
TETCHD ORHCICHIT https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakuuu https://m.eds00.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIIH bu6mmoreka [IOK
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65 KonTponbnas padora Ne4 o teme 1 bubnmoreka [JOK
«CtpoeHue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PesepBHelil ypok. O000IICHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEMaTU3alus 3HAaHUN https://m.edso00.ru/00ad9ch2
68 PezepBHblit ypok. O6001eHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
[Iepnonnueckuit 3aKoH.

1 Ilepronnueckas cucrema 1 6.09 bu6mmoreka [IOK
XMMHYECKUX 3j1eMeHTOB J[. . ' https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1 8.09 bubmorexa [JOK

B} ’ https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPHUOOB

3 Knaccudukaius 1 HOMeHKIaTypa 1 13.0 bu6mmoreka [JOK
HEOPraHWYECKHUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Bunpl xumMuueckou CBSI3M U THIIBI 1 15.09 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yriaydneHue 3HaHui 1 1 20.09
OCHOBHBIX pa3/IeioB Kypca 8 Kiacca

6 Knaccudukanus XuMHuecKux 1 99,09 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 27.09 Brbmrorexa IOK
P ] ' https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonsiTie 0 XUMHUYECKOM PaBHOBECHUHU.

bubmuoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1 29.09

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECHUS

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC

bu6mmoreka [IOK

9 4,10
peaxuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 ncconuarmy. CUIIbHEIE U cl1a0ble 6.10 bubmoreka LOK
A HHATIH ) https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
bubmuorexa [JOK
11 Houuble ypaBHEHUS PEAKIIUN 11.10
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN 13.10 buomiorexa IJOK
pvz{ ' https://m.edso00.ru/00add5d8
00 DJIEKTPOIUTUICCKON JUCCOITUAITTT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 18.10 bubmiorexa IJOK
pedl . ’ https://m.edso00.ru/00add8b2
AIIEKTPOJIMTUICCKON JTUCCOITHAITUT
bu6mmoreka [JOK
14 ITonsgarue o ruaponanse coiaei 20.10
s https://m.edsoo.ru/00add9d4
15 O06o001mIeHNe U CHCTEMAaTH3aIIHs 25 10 bubmuorexa [JOK
3HAHUMN ’ https://m.edsoo.ru/00addd12
[TpakTiueckast pabora Ne 1.
16 «Perenue sxkcnepuMeHTAUTLHBIX 27.10 Bubmiorexa LOK
p ' https://m.edsoo.ru/00addbfa
3a1a49y
Konrponsnas padora Ne2 o teme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALINS 1.11 Bubmzorexa LIOK
p ! HHATI. ' https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
O01asa XxapakTepUCTUKA TAJIOTEHOB.
18 XI/IMI/IIICCKI:/IC CBI())ﬁCTBa Ha IpUMepe 3.11 bubmiorexa LOK
pHMEp ' https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBogopoa. CoJisiHast KUCIOTA, 15.11 Bbubmmoreka [JOK
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XUMHUYCCKUC CBOﬁCTBa, IIOJIYYCHHE,
IMPUMCHCHHC

https://m.edsoo.ru/00ade104

[Tpaktuyeckas padora Ne 2 o Teme

bubmuorexa [JOK
20 «ITonyueHue COISTHON KUCIIOTHI, 17.11
yi B N https://m.edsoo.ru/00ade348
U3y4deHue e€ CBOMCTB
Brruncrienus no ypaBHeHUSIM
21 XUMHUYECKUX PEAKIIUNA, €CIIN OQUH U3 22.11 Brommozexa [IOK
P ’ ' https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO0m1as XxapakTepucTUKa JIEMEHTOB 411 bubnmnoreka [JOK
VIA-rpymiibl ' https://m.edsoo.ru/00ade64a
ANIOTpONHBIE MOTU(BHUKALIUYU CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI 29.11 bubnnoreka [JOK
B IpUpoJie. XMMHUYECKHUE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoji, CTpOEHHUE, 11 bubnmnorexa [JOK
¢duznyecKkue 1 XuMUYECKHE CBONCTBA ' https://m.edso00.ru/00ade802
Oxcuppl cepsl. CepHas KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA 6.12 bubmorexa HOK
’ ' https://m.edsoo.ru/00adea28
IpUMEHEeHHE
XUMHUECKUE PEaKINH, JIeXKAIIIE B
OCHOBE ITPOMBIIIIEHHOT'O CIIoco0a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. 812 bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Brruucienue MaccoBoii OIM BRIXO1a 13.12 Bbubmmoreka [JOK
IPOJIYKTa PEaKI[iu ' https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTEepPUCTHKA 3JIEMEHTOB 15.12 bubnuoreka [IOK
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V A-rpynrsbl. A30T, paclipOCTpaHECHHE
B IIpupojie, GPU3nYecKue u
XUMHYECKHE CBONCTBA

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

AMMHaK, ero pu3nvecKue u

bubmuorexa [JOK

29 XUMUYECKHUE CBOICTBA, IOJIYUYEHUE U 20.12
’ i https://m.edsoo.ru/00adf004
PUMEHEHHUE
[Tpaktuyeckas padora Ne 3 o Teme
30 «[ToyueHre aMmMuaKka, U3ydeHue ero 22.12 Brommozexa [IOK
. v > 1Y ' https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ (PU3NIeCKue U 2712 bubnnoreka [JOK
XUMUYECKHUE CBOWCTBA ' https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aAMMOHHUS B KQUeCTBE MUHEPAIbHBIX

32 00peHnii. XumMu4eckoe bubmaorexa IJOK
YAOOP i . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAOIIEH CpeJIbl
COEIMHEHUSIMU a30Ta
Docdop. Oxcun dhochopa (V) u

33 (bocgo pHaSI KI/ICJ'I((l))Ta q)(pﬁm(qe)mcne " bubmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MOJTyUCHHE
Ucnons3oBanue pocdaros B

34 KaueCTBE MUHEPATLHBIX YA0OPEHUH. bubnmnoreka [JOK
3arpsi3HEeHUE MPUPOJTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacpocTpaHeHHE B

35 npu 2 e EI/ISI/IIzIeCKII)/Ie Y XUMHUYECKUE bubmorexa HOK

PHPOE, https://m.edso0.ru/00adfd9c
CBOICTBa
36 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKHUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOrHYeCKHEe POOIIEMBI,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHas KUCI0Ta U € CON bubmoreia OK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padora Ne 4 o Teme

38 "ITomyueHune yriaekucioro rasa. bubnmoreka [JOK
KadecTBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OPraHMYECKHX BEIICCTBAX KaK O bubmorera [JOK
P https://m.edso0.ru/00ae054¢e
COEIMHEHUSIX YTepoaa
40 Kpemuwuii 1 ero coeguHeHUs Bubmorexa ITOK
P https://m.edso0.ru/00ae080a
[TpakTuueckast paborta Ne 5. Pemenue

41 AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME bubnmnorexa [JOK
«Baxnennine HeMeTaIbl U UX https://m.edso00.ru/00ae0bf2
COCTMHCHUS
KonTponbnas pabota Ne3 o teme

42 «BaxxHene HEMeTaIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ae0el8
COCTMHECHUS)
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Merannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAaJIJIOB

44 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuorexa [JOK

DJIEKTPOXUMHUYECKUH P

https://m.edso0.ru/00ael1156
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HaHpH)KeHI/Iﬁ METAaIJIOB

OO61rme crocoObl MoTy4eHHs
MeTtaiuioB. CiuiaBbl. Berauciienus mo

bubmuorexa [JOK

45 i
YPABHCHHMAM XHMUHACCKHX PEariiH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 [MoHsATHE O KOPPO3UU METAJLIOB bubmmorexa [TOK
pp https://m.edso00.ru/00ael1278
bubmuorexa [JOK
47
[Henotrere MeTans! https://m.edsoo.ru/00ael4b?2
48 OKcuabl M TUAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuotexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ae15e8
50 BaxxHetimnme coeqMHEHUS KU bubmmorexa [TOK
g H https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATHA3AIMS
3HAHUHU
JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmorexa [IOK
52
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[TpaxTrueckas padota Ne 6 o reme
53 "YKECTKOCTH BOIBLI M METOILI €8 bubmiorexa HOK
., https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
bu6mmorexa [IOK
54 A i
JTEOMHHHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [HOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64



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
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bu6mmoreka [IOK

56 Keneso
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a bu6mmoreka [IOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O00011eHrEe U cCUCTEMATU3 AL
3HAHUU
[IpakTuyeckas pabora Ne 7. Pemenue
DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnnorexa [HOK
59 .
«BaxxHeume MeTajlibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WIN bubnnorexka [JOK
COIEPKUT IpUMeECH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJH BBIX0OJIa POAYKTa
peaxiuu
61 O06o011eHre U cucTeMaTu3alus
3HAaHUHU
KonTponbnas pabota Ne4 o reme
62 «BaxxHeunme MeTalibl U uxX
COCTUHEHUS
63 BemecTBa u matepuaisl B bubnmuotexa [JOK
IIOBCEIHEBHON KU3HU YeI0OBEKa https://m.edsoo0.ru/00ae3f50
64 XHMHYECKOe 3arpsi3HeHue bubnuoreka [IOK
OKpYKaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B penieHnu bubnuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHeIit ypok. O600IICHHE U bubnmoreka [JOK



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

cHcTeMaTH3aIus 3HaHuH

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

67 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O0001ICHNE 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
Nudopmanus o cpeactBax oOydeHHs U BOCIIUTAaHUS, 000PYI0BaHUU, KOTOPHIM
OCHaIlleH eHTp «Touka pocTa» KaOMHET XUMUU, OMOJIOTUH

Ne Ilepeuenn

Onucanue

KomnuectBo

1 Hoyt6yk Rikor
CtpaHa npoUCXOKICHUS

Poccuiickas @enepanus

Pasmep muaronanm rotim (25,4 mm) 15.6

OO0mmuit 00beM YCTaHOBJIEHHOH OnepaTHBHON

namsiti [ uraGaiir 8
Tun HakonuTess SSD
WuTepdeiic HakomHTeNs PCle
Paspemienue sxpana Full HD
Tun maTpuIs IPS

KomnwuuecTBo simep mporieccopa mryka 4

YacroTa nporeccopa 6azopas I'urarepn
2,6

KonmuecTBo noTokoB mponeccopa mryka 8

Tum omepaTHBHON TaMATH DDR4
Turn 6eCpOBOHOM CBSI3H Bluetooth, Wi-
Fi

Hanuuue moayneii u uatepdeiicon
Gigabit Ethernet RJ45 8P8C

Type-C
M.2
HDMI
Emkocts 6aTapen Barr-gac 45
Paszpemenue B30-kamepsl MIukcenb 2

MakcumanbHBIH 00IHH ToIep)KUBaEMBbIH 00BbeM
OINEPATUBHON MaMATU I'mrabaiit 32

KonmuectBo BcTpoeHHBIX B Kopryc nopros USB
3.2Gen1(USB 3.1 Gen 1, USB 3.0) HITYKa
4

Tun nntepdeiica USB USB 3.2 Gen 1
Type-A

3 mo 34899,30=
104697,90

1 mo 34899,60=
34899,60

7 IITyK=

139597,50




KonuuecTBo BcTpoeHHBIX B Kopiryc moptoB USB
Type-C mTyka 2

Bpemst aBToHOMHO# paboThl OT Oatapen  Yac
8

OO6BbeM K31II aMSITH TPETHEro YPOBHSI MpoILieccopa
(L3)  Merabaiit 8

Tun Bugeoanantepa
HuTerpupoBanHast (BCTpOECHHAs)

O0bem SSD nakomnurens I'urabaiit 256

Hanmyue mononHUTEIEHOTO ].[I/Iq)pOBOFO 0J10Ka Ha

KJIaBUAType Ha
®dopwm-pakrop Hoyt0yx
Pasmep muaronanm Hroiim (25,4 mm) 15.6

OO1mit 00beM yCTaHOBJICHHOH ONepaTHBHON

namsiti [ urabaiir 8

Tun HakonuTest SSD

HuTepodeiic HakommTens PCle
Pasperenue sxpana Full HD
Tun maTpuisr IPS

KomnuuecTso simep mporieccopa mryka 4

YacroTa nporneccopa 6azoBast T'urarepu
2,6

KonmuecTBo noTokoB mpomneccopa mryka 8

Tun oneparuBHON naMsTu DDR4
Tun 6ecipoBOHO#M CBA3U Bluetooth, Wi-
Fi

Hannuwne momyneit u uarepdeiicon
Gigabit Ethernet RJ45 8P8C

Type-C

M.2

2 wtyku no 41132,00
= 82264,00

2 WTYKH

Bcero 15 HoyTr0ykxoB

(B T.4. 7 ITYK B
XUMHHU)




HDMI
Emxoctb 6aTapen Barr-uac 45,6
Pazperienue B30-kamepsl Mnunkcenb 2

MaxcuManbpHBIH 00ITHiA TOAAepKUBAaeMbIi 00BbeM
OTIepPaTUBHON MAMATH l'uraGaiit 64

KommgecTBo BcTpoeHHBIX B Kopiryc moptoB USB
3.2Gen 1 (USB 3.1 Gen 1, USB 3.0) IITYKa
4

Tun uaTepdeiica USB USB 3.2 Gen 1
Type-A

KommgecTBo BcTpoeHHBIX B Kopyc moptoB USB
Type-C mryka 3

Bpems aBToHOMHOI1 paboThl oT Gatapen  Yac
8

O0OBeM KaII MaMsITH TPETHETO YPOBHS MpoIieccopa
(L3)  Merabaiit 8

Tun Buneoagantepa
WuTerpupoBanHas (BCTpoeHHas!)

O60bem SSD Hakonurenss I'uradait 256

Hanmnumne nomosHUTENEHOTO IUQPOBOTO OJI0Ka HA
KJIaBUAType Ha

dopm-takrop Hoyt0yx

Mbib KOMIIBIOTEPHAas

LBer-uepnslii, Tun —ontuyeckas, Tun
MOIKJIFOUCHUSI — MPOBOIHAs, nHTepdeiic —USB,
paspetenue cencopa dpi-1000, koaeco
MPOKPYTKH — €CTh, JUIMHA Kabemnst — 1,5 M

4 wtyku

7 mTyk mo 235,00 =
1645,00

4 mWTYyKU




Bcero 15 MblIexk

(B T.4. 7 IITYK B
XHMMHH)

Muxkpockor 1uppoBoit

(Kurait)

Cnoco6 HaOmoneHus
MOoHOKYISpHBII

CrpoeHne ONTHIECKOH CXEMBI

IIpsmoit
MaxkcuManbHOE YBEIUICHUE kpar 1280
Tun ocsetuTens CBETOJHOJ
Pacnonoxenue ocBeTuTens

HIDKHEe, BEpXHee
Pasperenue kamepsl Mrnuxkcens 3

Tun maTputer CMOS

KoncTpykunonHsIe 0cOOCHHOCTH
[IpenmeTHBIN cTONUK ©
MpenapaToaepKaTeISIMA M H3MEPUTEIBHOM

2 mo

13050p.=26100p.

HIKaJION
IMuTtanne Ot cetn
Hudposas madbopaTopust st Tun patumka BecnipoBogHOI 3mr. 16530,97=
IIKOJILHUKOB 110 XMMHH CTpaHa | MYyJbTHIATYHK
npoucxokaenus: PecryOmuka 49592,91
Apmenus JaTuuk sanexTpuyeckoi
MIPOBOJUMOCTH 1 ITyKa 16530,96:

Hatunk yposns pH

JlaTuuk Temmneparypsl
HCCIIeTyeMOU cpeibl

JIOHOHHI/ITCJ'[BHLIC MaTtepuralibl B KOMIIJICKTE
3apsmHOe YCTPOMCTBO C Kabenem
miniUSB

USB Apnanrep Bluetooth 4.1
Low Energy

Kab6ems USB coennHUTEIBHBII
Habop maboparopHoiif OCHACTKH

XapakTepucTHKH OECIPOBOHOTO
MYJIbTHIATYHKA:

B03M0OXHOCTH OTHOBPEMEHHOT'O H3MEPEHHS BCEX
rapameTpoB, UCXO/Isl U3 COCTaBa OECIPOBOHOTO

16530,96




MyJIbTUIATYUKA. Hammane

Pabora OecripoBOTHOTO MYIbTHIATYHKA B PEIKUME
cOopa u nepenayn JaHHBIX
Hannane

Pa3bem B Kopmyce 6eCIIPOBOAHOTO
MYJIBTUAATYHKA JJIS 3aPSIIKH aKKyMYJISITOpa
USB

[{BeTOBast MHMKAIUS YCICITHOTO BKIFOYCHUS
6eCrpoOBOTHOTO MOIYJIS Hamuuue

Juana3on gatuyuka temmnepatyp ['pamyc
Henncust Ot -40 mo +165

TpI/I JAuara3oHa U3SMCpPCHUA JaTYUKa
3IIEKTPOTIPOBOTHOCTH HaJI4Ke

Juamna3zoH gaT4mka 3IeKTPOIPOBOTHOCTH  MKCM
Ot 0 go 200

Junana3oH nu3MepeHus 2 naTyuka
AIEKTPONPOBOJHOCTH (HIKHSS rpaHuna) MKCM
0

Junana3oH n3MepeHus 2 gaTdyuka
AIEKTPONPOBOJHOCTH (BEpPXHsA TpaHuiia) MKCM
3000

[uana3oH n3mepeHus 3 gaTyuka
AIEKTPONPOBOJHOCTH (HIDKHSS TpaHuna) MKCM
0

Juana3oH n3mepeHus 3 gaTyuka
AEKTPONPOBOJHOCTH (BEpXHSA rpaHuna) MKCM
30000

JlaTumk onTHYECKOM TIIOTHOCTH
Hannuwne

Jlnamnas3oH JaTyrka ONTUYCCKON TIIOTHOCTH HM
Ot 525 1o 550

Juamna3on gatynka ypoBHs PH (HIDKHSS TpaHAIA)
pH 0

Juamna3on gatanka ypoBHs PH (BepxHssI rpaHuIa)
pH 14

CocraB Habopa 1a060paTOPHON OCHACTKH:
CooTBeTCTBHE

Boponka IT. 1

JUaMETPMM 55




Konba xonnueckas IIT. 1

00beM M 100

Jloxxeuka Mg COKUTaHUs 1T, 1

CrakaH IJIaCTUKOBBIN THII 1 IIT. 1
00bEM MII 100

MEpHas IIKana Hanmuuue

CrakaH IJIACTHKOBBIM THII 2 IIT. 1
00BbEM MII 30

MepHas IIKanxa Hanuuue
LunuHap MepHBIA ¢ HOCUKOM IIT. 1
00beM M 100

1IeHa AeJIeHUusT  MJI 1

Yamuka [leTpu ¢ KpBILIKON LIT. 1
TaMETPMM 95

[maTens-noxedka IIT. 1

OyHKINOHAIBHBIE XapaKTEPUCTUKU LUPPOBOI
J1a00paTOPHH:

Menro BbIOOpa (GYHKIHI Ha pyCCKOM SI3BIKE
Hanmuune

q)yHKLII/IOHaJ'I aBTOMATHYCCKOT'O O6Hapy)KCHI/I$[
(baKTa HOAKIIOYCHUA-OTKIIFOYCHUA
MYJIbTUAATYUKA Hannune

ABTOMaTHYECKOE TECTUPOBAHUE IATYHKOB U
KaJInOpOBKa Ja

JyicTaHIIMOHHEIH cOOp JaHHBIX Ha

OpHOBpEeMEHHOE MOTyYeHHe HHPOPMAITUH OT
BCEX JAaTYMKOB Hamiune




Hab6op no 3akpemnieHuo
M3y4aeMBIX TEM I10
HpPEIMETHBIM 00JIacTsIM
OCHOBHOT'O 00IIIET0
00pa3oBaHU

CrpaHa IpOUCXOKICHHS
ToBapa-Poccuiickas denepauus

Tosapuslii 3Hak-HP

IIpenmertHas o6nacthb Xumus

Tun Habopa 1Mo 3aKperuIeHHI0 N3y4aeMbIX TEM I10
IpeIMETHBIM 00JIaCTsIM OCHOBHOTO OOIIETO

o0pazoBaHus Ha6op OI'D no xumun
Becsl mabopatopusie 200r IIT.

1

CnupToBKa 1a00paTOpHASIIIT. 1

BopoHka koHHYecKast IIT. 1
CrekisiHHAS MAI0YKa IIT. 1

[Tpobupka IIT. 10

JuameTp npoOupku M 14
BricoTa npobupku MII 120

CrakaH BbICOKMI ¢ HOocukoM BH-50 ¢ meTkoi
IIT. 2

Hunuaap usmepureabHbii 2-50-2 mit. 1

ItatuB (moxcTaBka) st mpobupok Ha 10 THE
LIT. 1

JlepxaTens AJ1s mpoOHpoK IT. 1

[maTens (Moxedka it 3a00pa BEmIecTB)  IIT.
2

PaszgarouHslii 1oTOK IIT. 1

Ha6op u3 6 duakonos o 100 mit st XxpaHeHHS

1

12547,14




PacTBOPOB M PEaKTUBOB  KOMIUIEKT 5

Habop u3 6 duiakoHoB 110 30 M [T XpaHSHUS
PACTBOPOB M PEAKTUBOB  KOMILICKT 10

Hunuanp u3MepuTenbHbIi ¢ HocukoM 1-500

HIT. 2

CraxkaHs Bbicokuit 500 i1 mT. 3

Habop EpuInkoB A1 MBITHS TOCY A LIT.
3

CoctaB ogHOTO HaOOpa EPITUKOB IS MBIThS
MOCY/IBL:

Epm myist MBITBS IpoOHPOK IIT. 3
Epin st MBITBST KOJIO LIT. 3
Xamar ImT. 2

Pesunosrie NEPUYATKH XUMHUYCCKHUC CTOMKHE IIT.

2
3aIIUTHBIC OYKH IUT. 1
Bymara ¢unsTpoBanbHas IIT. 100

CnupT 3TUIOBBIN
bi§ 0.33

Habop peakTiBos:

AmroMuHU# (TpaHymibl) T 10

Keneszo (cTpyxka) r 20

Hunk (rpaHymsl) T 10

Menp (IpoBOJIOKa) r 10

Oxcun meau(ll) (mopormnok) r 10
Oxcup marHust (IOPOIIOK) r 10
Oxcu amoMuHUS (IOPOIIOK) r 10
Oxcua kpeMHuS (ITOPOIIOK) r 10

Pasz6asnennbiii pactBop CoJITHOM KHCITIOTa MJT
250

Pasz6asnennsiii pactBop CepHOM KUCIOTa  MJT




250

PactBoOp THIIPOKCUJ HATPHUs

00BbeM pacTBOpa

MIT 250
KOHIIEHTpAIHsI PacTBOpa
PactBop
T'uaApOKCU T KaTTBIHS:
00BeM pacTBopa
T'uapokcum Kanbims
KOHIICHTPAIHS pacTBOpa

TI'mapokcua kanbuus

% 10

HaJINn4yue

MII 50

% 10

PactBop Xnopua HaTpus

00BeM pacTBopa
MIT 50
KOHIIEHTPAIHs pacTBopa
% 10
PactBop
Xnopua JUTHA:
00beM pacTBOpa
Xnopun muTUsS ML
KOHLICHTpAIHs PacTBopa

Xnopun mutus %

HaJIn4ue

50

10

PactBop Xnopua KajupLus

00BeM pacTBopa
MJI 100
KOHIICHTpAIUs pacTBoOpa
% 10
PacTBOp
Xmopug meau(l1):

00beM pacTBopa

HaJIN4YneC




Xmopug meau(l1): MII
KOHIICHTpAIUS pacTBOpPa
Xnopua meau(l1): %
PactBop

Xnopua amoMUHUS:

00BeM pacTBopa

XTopH]T aTFOMUHHSE MIT
KOHIIEHTpAIHsI PacTBOpa
XJIopun aTrOMUHUAS %
PactBOp

Xnopun sxeneza(lll):

00beM pacTBOpa

Xnopun xene3a(lll) MII
KOHIIEHTpAIHSI PACTBOpa
Xmopun sxeneza(lll) %
PactBOp

Xnopua aMMOHHUS:

00BeM pacTBopa

Xnopua aMMOHMSL MII
KOHIEHTpALUs PacTBopa

Xopua aMMOHUS %

PacTBOp

Xyopun Gapus HaJIuuue

00beM pacTBopa

Xmopun Gapust M 150

KOHIICHTpalus pacTBopa

Xnopun 6apus % 5

50

10

HaJIN4Yue

50

10

HaJIn4yue

50

10

HaJIM4ue

50

PactBop: Cynbdat HaTpus

00beM pacTBopa




MIT 50
KOHIICHTPALHS pacTBOpa

% 10
PactBop
CynedaT Maraus:
00BeM pacTBopa
Cynbdat Maraus M 50
KOHIIGHTPALUS pacTBoOpa
Cynsdat maraus % 10
PactBOp
Cynedar meau(ll):
00beM pacTBOpa
Cynbdat meau(ll) MIT
KOHILICHTPALUS PacTBOpa
Cynbdat meau(ll) %
PactBOp
Cynbdar xenesza(ll):
00BeM pacTBopa
Cynbdar xenesza(ll) MIT
KOHIICHTPAIHS PacTBOpa
Cynbdar xenesza(ll) %

PactBop

Cynbdat nuHKa: HaJTMIue

00BEM pacTBopa

Cynbdar nuHKa M 50
KOHLICHTpAIHs PacTBopa
Cynbdar nnaka % 10
PacTBOp

Cynbdar amroMUHUS:

00beM pacTBopa

HaJIN4Yue

HaJIn4yue

50

10

HaJIM4ue

50

10

HaJIN4YneC




CynbsbaT aJTroMUHAS MIT 50

KOHIICHTpalus pacTBopa

Cynbdat axroMuHus % 10
PactBop
CynsgaTt aMMOHUS: HaJIA9IHe

00BeM pacTBopa

CynbdaTt ammoHMs MII 50
KOHIIGHTPALUS pacTBoOpa

CynsgaTr aMMOHHS % 10
PactBop HUTpPAT Kaus
00bEeM pacTBOpa MII 50
KOHIICHTpaIus pactBopa % 10
PactBop Kapbonar Hatpus
00BEM pacTBOpa MII 100
KOHIIEHTpaIwst pactsopa % 10
PactBop I'uapokxap6oHaT HaTpUs
00BEM pacTBOpa MII 50
KOHIICHTpaIus pactBopa % 10
PactBop ®docdat HaTpust
00BbEeM pacTBOpa MII 50
KOHIICHTpaus pactBopa % 10
PactBop Bpomun HaTpus
00BEeM pacTBOpa MII 50
KOHIIEHTpaIus pactBopa % 10
PactBop WOJM] KaJIHs

00beM pacTBOpa M 50
KOHLIEHTpalus pactBopa % 10
PacTBOp

Hurpar Gapus: HaJTMIue

00beM pacTBopa




Hutpar Gapust M1 50

KOHIIEHTpalUs pacTBopa

Hurpar Gapust % 5
PactBop
Hurpar kanpuus: HalIuyue

00BeM pacTBopa
Hurpar xanbums miu 50

KOHIIGHTPALUS pacTBoOpa

Hutpat xamsimst % 10
PactBOp
Hutpat cepebpa: HaJIn4ue

00beM pacTBOpa
Hutpat cepebpa M 100

KOHIICHTpanus pacTBoOpa

HuTtpat cepebpa % 5
PactBOp
AMMUaK: HaJIu4ne

00BeM pacTBopa

AMMHaK MJT 50

KOHIEHTpALUs PacTBopa

Ammmuak % 10

Ilepokcun Bomopoaa M 50

Konuentpanus pactsopa

TEPOKCH]T BOJOPOIA % 5
PacTtBop MeTunopanx MII 50
PactBop nmakmyc Mna 50
PactBop penondranenn i 50
JuCTUILTMPOBAaHHAS BOAA MIT 50
WHnukaTopHas Oymara  ymakoBKa 1
udposas naboparopus aist Tun patunka BecnpoBognoit 4 mTyKU 10

18424,00=




HIKOJIbHUKOB 110 OHOJIOTHH

CTpaHa MPOUCXOKICHHUS:
Pecny0inka ApmeHust

MYJIbTUAATIUK

JlaTymk oTHOCHTEIILHOU
BIIAXKHOCTH

JlaT4uk OCBEUIEHHOCTH
Hatunk yposus pH

JaTtuuk Temmneparypbl
OKpYXKaroIlen cpenbl

JaTtuuk Temmneparypbl
HCCIIEyEMOM CpeIbl

JlononHUTENbHBIE MaTepPHAJIbl B KOMILIEKTE
3apsgHOE YCTPOHCTBO ¢ KabemeM
miniuUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kab6ens USB coenuuuTenbHbIi

XapaKTepUCTHKHU OECTIPOBOIHOTO
MyJIbTHIATUHKA!

BosmoxxHOCTH OAHOBPEMCHHOI'O U3MEPCHHUA BCCX
mapaMeTpoB, UCXOJA U3 COCTaBa 6€CHpOBO)lHOFO
MYJIbTUAATUYUKA. Hannune

Pabora GecripoBOTHOTO MYTBTHIATIHKA B PEKUME
cOopa u nepenavyn JaHHBIX
Hanuuue

Pa3bem Ha KopITyce MyIbTHUIATYHKA [Tl 3aPsIKU
aKKyMyJsaTopa USB

[[BeToBast MHIUKAIHS YCIICITHOTO BKITFOYCHUS
MOZYJISt Hanuuune

JlaTunk TemMnepaTypbl HCCIEAYyEeMON Cpeabl:

Jwnana3zon natumka tremnepatyp  ['pamyc
Llenscus Ot -20 go 140

Juanazon natunka ocemeHHoct Jlrokc Ot 0
1o 180000

Jlnama3oH 1aTdarKka OTHOCUTEILHOU BIAXKHOCTH
[TpoueHT Ot 0 10 100

Jluana3oH u3MepeHusl [aT94uKa TeMIepaTypbl
OKpYKaromIel cpelbl (HUKHIS TPaHKIa)
I'panyc Lenbcuns -20

73696,00




Jnana3oH U3MepeHns JaTauKa TeMIIepaTypbl
OKpYy>Karomiel cpebl (BepXHsisl TpaHHIIa)
I'panyc Lenscus +60

Junana3oH u3MepeHus qaTdauka ypoHs pH
(HIDKHSSI TpaHUIA) pH 0

JuanazoH n3MepeHus qatuuka yposus pH

(BepXHsIA TPaHUILIA) pH 14
udposas Bugeokamepa Hannune
Pa3pemenue MIlukc 0,3
Merannuueckuil ITaTus Hamnuue

DyHKIMOHABHBIE XapaKTePUCTUKH LIA(PPOBOH
nabopaTopHH:

MeHt1o BbIOOpa QyHKIMI HA PYCCKOM SI3bIKE
Hamnuane

DYHKIIHOHAJT aBTOMATHYECKOTO OOHAPYKEHHU S
(hakTa MoIKIIOYCHHUS -OTKITFOYUCHHS
MYJIbTHIAaTYHKA Hasnnune

ABTOMaTHYECKOE TECTUPOBAHUE TATYUKOB U
KaIuOpoBKa Ha

JucTaHIMOHHBIN cO0pP JaHHBIX Ha

OnHOBpeMeHHOE ToNTydeHue nHdpopmanuu ot

BCEX JATYMKOB Hanuuue
Hudposas nadopaTopus s Tun gatunka BecnpoBoHoii 2 wtyku no 58258,55
MIKOJBbHUKOB IO DKOJIOTHHI MYJIBTHIATINK =116517,10

CrpaHa POUCXOKICHHUS:
Poccuiickas ®enepanust

JlaTunk KOHIIEHTpaluy HUTpaT-

HOHOB

JlaT4rK KOHLEHTPALUU HOHOB
XJopa

Hatunk yposns pH

JlaTauK OTHOCHUTEIIbHOM
BJI&KHOCTH

JlaTduK OCBEMIEHHOCTH

JaTtuuk Temmeparypbl
HCCIIe1yeMON Cpeibl

JlaTunk 21eKTpUUecKon
MIPOBOJUMOCTH

Jarduk Temneparypsl




OKpY’KaromieH cpe/bl
Jaruuk 3ByKa
JlaTumk BIIaXKHOCTHU TTOYBHI
JaTtuuk okucu yriepona
JlaTauK MyTHOCTH KHUIKOCTH

JlonoHUTENbHBIE MaTepUallbl B KOMIUIEKTE
3apsiHOE YCTPOICTBO € KabemeM
miniuSB

USB Anantep Bluetooth 4.1
Low Energy

Kabens USB coeauuuTeanHbII
KabGens USB coequHUTENbHBI  1IT. 2

CrepokeHb sl 3aKPETUICHHS JaTYNKOB B IITATUBE
IIT. 1

XapakTepuCTHKH OECIIPOBOTHOTO
MYJIbTHIATIHKA: CootBercTBHE

BosmoxxHOCTB MPOBCACHUA 3KOJIOT'MYECKOI0
MOHHUTOPUHTA Hammane

BosmoxHOCTH OAHOBPEMEHHOI'O U3MEPEHUS BCEX
mapaMeTpoB, UCXOJA U3 COCTaBa GCCHPOBOHHOFO
MYJbTHAATYHUKA. Hammane

Pabota OecripoBOJHOTO MYJIBTHIATYHKA B PEKUME
cOopa u nepenavyn JaHHBIX
Hanuuue

Paznem B kopmyce 6ecripoBOTHOTO
MYJIbTUAATUYUKA JJIA 3apAAKH aKKYyMYJISITOpa
USB

HBGTOBaH HHOWKAIU ycnemHoro BKJIIFOUCHU S
0eCcTpOBOTHOTO MOIYJISI Hamnune

Jnana3on gataunka ypoBHs PH (HmkHsS rpaHuia)
pH 0

Juamna3on gatauka ypoBHs PH (BepxHss rpaHuIa)
pH 14

Jlnamna3oH naTymka OTHOCUTEIBHOM BJIAYKHOCTH
[Ipouent 0...100

Huanazon natuuka ocBemeHHocT Jltoke O ...
180000

Juanaszon nardmka temrepatyp  I'pamyc




Ienbcust -20 ... +140

TpI/I JAuara3oHa U3SMCEpCHUA JaTYUKa
DJICKTPOIIPOBOJHOCTH HaJIM4yue

Juana3oH qaTyuka 3J1eKTPOIPOBOTHOCTH
MkCm  0...200

[Juana3oH 2 usMepeHus: AaT4uka
AIEKTPONPOBOJHOCTH (HIKHSS rpaHuna) MKCM
0

[uana3oH 2 usMepeHus: AaT4uka
AIEKTPONPOBOTHOCTH (BEpXHsA IpaHuiia) MKCM
2000

[uana3on 3 usMepeHus: AaTyuka
AIEKTPONPOBOJHOCTH (HIKHSS rpaHuna) MKCM
0

[uana3on 3 usMepeHus: AaTyuKa
AIEKTPONPOBOJHOCTH (BEpPXHsA IpaHniia) MKCM
20000

JlaT9nK ONTHYECKOM IJIOTHOCTH
Hannane

Jlnamna3oH TUHEHHOCTH TaTYNKa ONTHYECKOU
IUTOTHOCTH HIDKHSS TPaHUTIA D 0

Jlnamna3oH TMHEHHOCTH TaTYMKa ONTHIECKOM
IJIOTHOCTU BEPXHSS TpaHUIla D 2

Jlnama3oH aTuyrka ONTHYECKOM MIIOTHOCTH
HM 465 ... 475

Jlnamna3oH 2 gaTuMKa ONTHYECKOU MIOTHOCTH
HM 525

Jnamna3on 3 gaT4yMka ONTHYECKOU MIOTHOCTH
HM 630

JlnanaszoH gaT4uka MyTHOCTH JKUAKOCTH (HIDKHSS
TpaHuIa) NTU O

JlnanaszoH AaT4nka MyTHOCTH KUAKOCTH (BEPXHSS
rpaHUIa) NTU 200

Juana3oH naTurKa TEMIEPATYpPhl OKpPY Karolen
cpens! (HwKHss rpannna) I'pagyc Heascus -20

Jnamna3oH naTymka TeMrepatypbl OKpyKaromei
cpenpl (Bepxusis rpanuiia) ['pagyc Lenbcns +50




OYHKIWS HHTETPUPOBAHUS JaTIYNKA 3ByKa
Hannane

Jluana3oH gaT4yuka 3ByKa (HMXKHsIS [paHHUILA)
I'm 50

Jluama3oH gaT4rKa 3ByKa (BEPXHsIs PaHHIA)
k[ 8

Jlnana3oH AaTYMKa BIAKHOCTH MOYBBI (HIKHSISI
rpaHuIa) [pouent 0

Jlnana3oH AaTYMKa BIAXXHOCTH TOYBHI (BEPXHSSA
rpaHuIa) [pouent 50

JlnamnasoH JaTdrKa OKHCH yriieposa (HIKHSIS
rpaHuI) ppm 0

Jluamna3oH AaT4MKa OKUCH Yriaeposa (BepXHsis
TpaHUIa) ppm 1000

DyHKIMOHABHBIE XapaKTePUCTUKH LIA(PPOBOH
nabopaTopHH:

Menro BbIOOpa GYHKINIT Ha pyCCKOM SI3BIKE
Hannane

OyHKIIMOHAI aBTOMaTHYECKOT'0 OOHAPYKEHHUS
(hakTa MOKIIOYCHHUS-OTKITFOUCHHS
MYJIBTHIATYHKA Hasnnune

ABTOMaTHYECKOE TECTUPOBAHUE TATYUKOB U
KaIuOpoBKa Ha

JucTaHIMOHHBIN cO0p JaHHBIX Ha

OnHOBpeMeHHOE ToNTydeHue nHdpopmanuu ot

BCEX JATYMKOB Hanuuue
Hudposas madbopaTopust st Tun gatunka BecnpoBoHoi
IIKOJIFHUKOB TI0 MYJIBTHIATIUK

HEUPOTEXHOJIOTUU

CrpaHa NpOUCXOXKICHUS:
Poccuiickas denepauus

JlaTunk 2IeKTpUIeCcKOn
AKTMBHOCTH MBIIII]

Jaruuk
(oTOImIEeTH3MOT PAMMEI

OnHopazoBble
AMeKTpoAb! 1711 u3Mepenus curnanos KT, OMIT

Jatyuk -
3JIeKTpoKapauorpad

JlaTauK KOKHO-
rajbBaHUYECKOU peaKIuu

2 OITYKH 110
84289,80 =
168579,60




CyXxOoH dIIeKTpO.T
peructparym 33T

Jatunk xonebaHus
TPYAHOMU KIIETKU

JlaTunk apTepuanbHOTO
JIaBJICHUS

JlaTunK 27IeKTpUIecKoi
aKTUBHOCTH MO3ra

JIOMOIHUTEIbHBIE MATEPUAITBI B KOMILIEKTE
Kab6ens USB coenunuTenbHbIi

YerpolcTBo 1u1st
nepenayy JaHHBIX OT JaTYUKOB Ha MEePCOHATIBHBIN
KOMITBIOTEP

Cyxoii anmekrpox peructpanun D3I
1...7

OmHOpa30BBIC IEKTPOIBI IS H3MEPCHUS
cur"ajoB OKI', DMI' 1...49

XapakTepuCTHKH OECIIPOBOTHOTO
MYJIbTHIATIHKA: CootBercTBHE

Bo3MoxHOCTH MPOBEACHU DKOJIOTHUUCCKOTO
MOHHUTOPUHT'A Hanmmane

Bo3moxHOCTH OJHOBPEMEHHOI'O UBMEPEHUS BCEX
mapaMeTpoB, UCXOJA U3 COCTaBa 6CCHp0BOI[HOFO
MYJIbTHAATYHUKA. Hanmmane

Pabota OecripoBOHOTO MYJIbTHIATYHKA B PEIKHME
cOopa u nepenavyn JaHHBIX
Hanuuue

Pa3nem B kopmyce 6ecrpoBOTHOTO
MyJIbTHAATYUKA I 3apAAKA aKKyMYJIATOpa
USB

HBGTOBaH HHOWKAIU ycnemHoro BKJIIFOUCHU S
0eCcTpOBOTHOTO MOYJIS
Hannune

Jnamna3oH HanpsHKeHUs! TUTaHUS JaTYUKa
3JIEKTPUYECKON aKTUBHOCTH MBIIIIIL BonbT

4..9

JII/Ial'[aSOH HaNPsOKCHUA IMATAHUA JaT9YuKa
¢dotomernsmorpaMmmbl - Boner  4...9

Jluana3oH HAMpsHKSHUS MUTaHUsL AATYMKA KOXKHO-
raJlbBaHM4YeCKO# peaknuu BomsT 4...9




Jnana3oH HanpspKEHUS MUTAHUS TaTIUKa
KOJIeOaHUS TPYTHOHN KICTKU Bomer 4...9

Jnana3oH HanpsHKEHUS MUTaHUS DaTIYHKA
ANEKTPHUYECKON aKTHBHOCTH Mo3ra BomeT  4...9

XapaKTEpUCTUKH JaTUMKA 3IEKTPUIECKOM
AKTHBHOCTH MBIIIII;
CootBercTBHE

Bo03M0OXXHOCTD HEMHBA3UBHOM perucTpaum
CHTHaJja Hanmane

B03MOXHOCTb KpEeIIeHHs K pyKe
Hanmuuwne

B03MOXHOCTH HAOJIOICHUS IIYYHOCTH CHTHAJIA
Hanuuwne

XapaKTEepUCTHKHU JaTIUKa (POTOIICTU3MOTPAMMBI:
CooTBeTCTBHE

Bo03MOXXHOCTB KpeIuieHus K MOAYIIEYKE Najlblia
Hanuuwne

XapaKTepHUCTUKH JaTIUKa- dIeKTpoKapanorpada:
CooTBeTCTBHE

B03MOXXHOCTB perucTpaIyy CUrHaia
HEHMHBA3MBHBIM CIIOCOOOM
Hannawne

Bosmosxxnocts peructparmu |, 11, 1 otBenenmii
Hannawne

XapaKTepUCTHKH JIATYUKA KOKHO-
rajJbBaHHUUYECKOMN PeaKIiH:
CooTBeTCTBHE

Peructparnus curaana Ha TOCTOSTHHOM TOKE
Hannune

XapaKTEpUCTUKH JaTUYMKA 3IEKTPUYECKOM
AKTUBHOCTH MO3ra:
CootBercTBHE

BOBMO)KHOCTB peFI/ICTpaHI/II/I CHUT'HaAJIa
HEWHBA3UBHBIM CIIOCOOOM
Hannune

B03MOXHOCTH perucTpariu 3JIeKTPHUIECKON
AKTUBHOCTH Pa3HBIX JOJIEH MO3ra
Hanuuue

XapaKTepHUCTUKH JaT4riKa KoJeOaHus TpyaHOM




KJIETKH: CooTBeTcTBHE

Bo3MOXHOCTH ONpeieNeHns 4acTOThI AbIXaHUs
Hamuuune

XapaKTepUCTUKU YCTPOUCTBA JUI Mepeaaun
JIAaHHBIX OT JaATYMKOB Ha MEPCOHAIBHBIN

KOMIIBIOTEP: CooTBeTcTBHE

T"anpBannyecKkas U30JIAIH
Hamuuue

Bo3MoskHOCTE cOOpa u epeiayn JaHHBIX
Hanuuue

CrenuanusupoBaHHBIE Pa3beMBI AT
MOAKJIIOUEHUS JATYUKOB K YCTPOUCTBY
usB

OnmHOBpEMEHHOE MOIKITIOUCHUE 10 4 TaTIYNKOB
Hannane

Monaynp «KHomKa» IIIT. 1

XapaktepucTuka MoayIst «Kaomkay:
COOTBETCTBHE

Bo03MO0OKHOCTE pa3METKU PErUCTPUPYEMBIX

CUTHAJIOB Hanuuune

Kareropus pazMedaeMbIX COCTOSTHUNA CHUTHaJIa

Hudposas nabopaTtopust 11t
IIKOJIBHUKOB I10 (I)I/I3I/IOJ'IOFI/II/I

Releon — TP

CrpaHa IPOUCXOKICHHS
Poccuiickas ®@enepanus

en. 3

Tun natunka becnpoBoHOM
MYJIBTHIATIHK

JlaT4uk apTepuanbHOro
JTaBIICHUS

[JaTtuuk mynbca

JlaTunk TemmnepaTypsl Tena

Jatunk xoneGaHus rpyRHON
KIJIETKU

Jaruuk akcenepomerp
JaT4auk - anektpokapauorpad
JaTuuk KMCTEBON CUIIBI
JlaTumK OCBEIIEHHOCTH

Tun nepenaun mokazaHui 1aTyYuKa
[IpsmMoe nmoaxrOYeHNE K YCTPOUCTBY

I[OHOHHI/ITCHBHBIC MaTtc€puralibl B KOMIIJICKTE

2 mr. 80 724,62




3apsmHOe YCTPOMCTBO C KabemeM
miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kab6ens USB coenunuTensHbIi
KaGens USB coequHUATENBHBI  LIT. 2

CrepikeHb AJIsl 3aKPeTUICHHS JaTYUKOB B IITATHBE
IIT. 1

XapaKkTepuCTHKU OeCIIPOBOAHOTO
MYJIbTHAATYHKA: CooTBeTcTBHUE

BosmoxaOCTD OAHOBPEMCHHOI'O U3MEPCHHS BCCX
napaMeTpoB, UCXOAd U3 COCTaBa 6€CHpOBOZ[HOFO
MYJIbTHAATYHUKA. Hamraue

WuTepdeiic mogKIroueHst MyTbTHIATINKA
Bluetooth

Pa3bem B Kopmyce 6eCIIPOBOAHOTO
MYJIbTUATYHKA JJIS 3aPSIIKU aKKyMYJIsITOpa
USB

Kontpomep 3apsiia 6aTapen MynbTHAATINKA
Hannune

Pabota OecripoBOHOTO MYJIbTHIATYHKA B PEIKHME
cOopa u nepenavyn JaHHBIX
Hanuuue

T'0TOBHOCTB K CONPSYKEHUIO MYJIbTUIATYUKA
Hanuuune

PaboTta My/nbTHIATYHKA B PEKUME JIOTUPOBAHUS
Hanuuwne

[IBeToBast MHIUKAIHS YCIICITHOTO BKITFOYCHUS
0eCcTpOBOTHOTO MOIYJIS Hamnune

JlnanazoH gaTduka apTepuaibHOTO AaBICHHS
(HVOKHSIS TpaHMLA) MM pT.CT. 0

JlnanasoH gaTduKa apTepuaibHOTO AaBICHHS
(BepxHsis TpaHuIa) MM pT.CT. 250

Pasperrenre gaturnka apTepUaIbHOTO JaBICHUS
MM PT.CT. 0,1

CrieruaabHast MAHKETa C YTATHBAIOIINM
MEXaHN3MOM IIT. 1

I'pymra ToHOMeTpHUYECKas IIT. 1




TpyOka A TOAKITIOYCHUS K TaTIAKY IIT.
1

Jlnana3oH gaT4yuka myjibca (HIKHSS TPaHUIA)
yn/mMuH 25

Jluamna3oH gaTduKa myJbca (BEpXHss rPaHuIa)
yn/mun 250

Pa3pemienne qatumka mysabsca y/mun 1

BeiHOCHAsI KHIICa, HaJieBaeMas Ha Tajerl
HCCIIEyeMOro  HIT. 1

WudpakpacHbIii GoTOANON B KOPIYCE KIUTICHI
Hanmawne

WudpakpacHBIA CBETOONOA B KOPITyCe KITHIICHI
Hannamne

Jnana3oH gaT4MKa TEMIIepaTyphl Tea (HHKHISL
TpaHUIa) I'panyc Lenbcus +25

Jluana3oH gaT4uka TeMIepaTypsl Tesna (BepXHssi
TpaHUIa) I'panyc Lenbcus +50

PasperieHue aryrka TeMIepaTypsl Tesia
I'panyc Lenscus 0,1

BBIHOCHO! T€pMETUUHBIN TEMIIEPATYPHBII 30H]
LIT. 1

Jnana3oH gaT4yuka KoneGaHus IpyIHOHN KIETKH
(HWOKHSISI TpaHMLA) LUKJIOB/MUH 0

Jluana3oH gatduka KoyueOaHus TPYAHON KIETKH
(BepXHsIS TPaHHILIA) LIUKJIOB/MUH 100

Paspemrenue garunka KoneOaHui TPYIHOHN KISTKH
LIUKJIOB/MUH 0,5

JpixarenbHast TpyOKa cO BCTPOSHHBIM

YYBCTBUTCJIbHBIM 3JICMCHTOM IT. 1
I'mruenmueckas OAHOpa3oBasdg HacajakKa IIT.
10

TpI/I Juara3oHa U3SMEpPEHUA TaTYuKa

aKcejepomeTpa HaJn4yue
Jwnanazon
JlaTYMKa aKcelepoMerp ¢ +/-2

JuanazoH n3mepeHus 2 1aT4uKa akcelIepoMeTp
(HIDKHSISI TPaHUIIA) g -4

Z[I/IaHa3OH HU3MEpCHUA 2 JaT4YUKa aKCCJICPOMETP




(BepxHSs TpaHUIIA) g +4

Jluana3zoH n3MepeHus 3 1aTunKa akCeIepoMeTp
(HVDKHSIS TpaHUIA)

g -8

[Juana3oH n3MmepeHus 3 gaTdyuka akceaepoMeETp
(BepxHsig rpaHULA) g +8

Jluana3oH AaTduka-sneKTpokapanorpada
(HIDKHSSI TpaHHUIA) MB -300

Jnana3oH gaTynKa-3JIeKTpoKapanorpadpa

(BepXHsIA TPaHUILIA) MB +300
OnHOpa30BBIN HATENBHBIHN SIEKTPOL IIT.
100

Juamna3on gatyuka ocsenieHHocTH JIrokc 0 ...
180000

Jluana3oH gaT4uka KUCTEBOU CHIIBI (HHXKHSS
rpaHuIa) H 0

Jlnana3oH gaT4yrka KUCTEBOW CHIIBI (BEepXHAA

rpaHuIa) H 50
Pazpenienue natunka KUCTEBOW CHJIBI H
0,02

DYHKIMOHABHEIE XapaKTEPUCTHKH [IUPPOBOI
J1a00paTOPHH:

Menro BbIOOpa (GYHKIHIT Ha pyCCKOM SI3BIKE
Hannane

OyHKIIMOHAI OBICTPOTO 3aITycKa
Hannane

(DyHKIII/IOHaJ'I aBTOMAaTH4YCCKOTI'O OGHapy)KeHI/IH
(1)aKTa HNOJKIIOUYCHUA-OTKIIFOYCHU A
MyJIbTHAATYUKA Hammaue

DyHKIMOHAT BEIOOPA TATIUKOB JISI U3MEPEHUS
Hannune

ABTOMaTHYECKOE TECTUPOBAHUE TATYUKOB U
KanOpoBKa Ha

JucTaHMOHHEIH cO0p JaHHBIX Ha

OnHOBpEeMEHHOE ToJTydeHue nHpopmManuu ot
BCEX JaTYHKOB Hannune

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA




» Xumusi, 8 knace/ Kysnernosa H.E., Tutosa .M., I'apa H.H., Akumonepuoe
obmectBo «M3naTenscTBO «IIpocBeiieHne»
» Xumus, 9 knacc/ ,Kysnenoa H.E., Tutoa 1.M., I'apa H.H. AxuronepHoe

obmectBo «M3naTenscTBO «IIpocBeiieHne»






