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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBE (QeneparbHONM padoyeil mporpamMmbl
BOCIIUTAHUS U C YUETOM KOHIEMIINY MPEnogaBaHusl yueOHOTro mpeaMeTa « XUMHUSI»
B oOpa3oBaTenbHBIX opranm3arusax Poccuiickoit deneparium.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CpPEACTBAMU Yy4eOHOTO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNIbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM W TeMaM MpOTrpaMMbl IO XHUMHUH, OIpPEIEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHIYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeACISICT BO3MOXXKHOCTH —IpeaMeTa Ul
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHON 00pa30BaTEbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro oOpa30oBaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIY>KUT OCHOBOM Ui (OPMHUPOBAHUS MHPOBO33PECHHUS
o0Oy4Jaromnierocsi, ero MpejCTaBICHUl O MaTepUaTbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (popMUpPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOIO PAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMUpoBaHUs KyJIbTYphl IMYHOCTH, €€ 0011el 1 (YHKIMOHATBHOW rPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPAaMOTHOCTH O0yYaroIIuXcs;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUECKOE
obpazoBaHre 00yUYarOIINXCS.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
comepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SIBISIETCS  MENAarorudyecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUU Ha OINpEAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0I1IIer0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHM U HEKOTOPbIX OTIEJIbHBIX 3HAYUMBIX IOHSITHIM
OpraHUYeCcKON XUMHUU.

CTpykTypa coiepiKaHHs MPOTpaMMBI IO XUMHUU Cc(POpMUpOBaHA Ha OCHOBE
CUCTEMHOTO Toaxoaa K e¢ m3ydeHuro. Cojep:kaHHe CKJIAAbIBACTCS U3 CHCTEMBI
MOHATUI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHIM O XUMUYECKOM
peakmuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpTraHWU30BaHbl 110 TPUHITUITY
MIOCJICTIOBATEIIBHOTO Pa3BUTHS 3HAHWN Ha OCHOBE TEOPETHUYECKHX IMPEACTABICHHM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUCHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akona /1. V1. MenieneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

— YUYEHUS O CTPOCHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACTaBICHUM 00 DIJICKTPOJUTHUYECCKONM JUCCOIIMAIIMKM BEIISCTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMITMPUUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TOCIEIOBATEIILHO OT OJJHOTO
YPOBHS K JIpyromMy, BBITIOJNHSIS (YHKIIMA OOBSCHEHHUS U TPOTHO3ZUPOBAHUS
CBOMCTB, CTPOCHUSI U BO3MOKHOCTEH MPAKTHUYECKOTO0 MPUMEHEHUS U TOTYYCHUS
U3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl 1O XUMHU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKON COCTABIISIOLIECH HAYYHOU KAPTUHBI MUpaA B JIOTUKE
e€ CHCTEMHOM TMpHUPOJIbI, IIEHHOCTHOTO OTHOIICHUS K HAay4HOMY 3HAaHUIO W
METOJIaM TO3HaHUs B Hayke. M3yueHue XUMUU MPOUCXOIUT C MPHUBICUCHHUEM
3HAHUM W3 paHee W3YyYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXKalolmuid MUY,
«buosorus. 5-7 xiacce» u «Pusuka. 7 Kinacey.

[Ipy wu3yyeHMH XUMHH MPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
NESTEbHOCTA YENIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJbTYPHI.
3ajaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHMM CUCTEMbI XHUMHYECKUX
3HAHUN — BaKHEHUIIUX (HaKTOB, MOHSITHM, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUM,
JOCTYIHBIX 0000IIEHUI MHPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAyKH, B



OpUOOIICHNH K HAayYHbIM METOJaM TIO3HAHWS TPU U3YYCHHH BEUIECTB H
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWU B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JeSITENIbHOCTH, OCBOGHHUU TPAaBWJI 0O€30MacHOr0 OOpalieHusi C BEIeCTBaMU B
ITIOBCETHEBHOM KU3HU.

[Ipu u3yyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaUY€HUE MPUOOPENH TaKHe 1eJd, KaK:

— (dopMHpOBaHHE MHTEIVIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HMU;

— HamnpaBJIICHHOCTh OOYyYEeHHs Ha CHCTEeMAaTHYeCcKoe MpHOoOIIeHne
oOydJarommxcss K CaMOCTOSITETbHOM IMO3HABATEILHON JEATEIbHOCTH, HAyYHBIM
METOJIaM TIO3HaHMs, (POPMHUPYIONTUM MOTHUBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecrieueHne yciaoBUH, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YJarOIITUMUCS
OTbITa PAa3HOOOPA3HON MEATETHHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIOIIMX YHHUBEPCAIbHOE 3HAUYEHUE IS
Pa3JIMYHbBIX BUJIOB JESATEIBHOCTH;

— (QopmupoBanmne oOmEeH (QyHKIMOHATLHOW M €CTECTBEHHO-HAYYHOU
rPAMOTHOCTH, B TOM 4YHUCJIE€ YMEHUNW OOBSICHATH M OILICHUBATh SIBJICHUS
OKPY’KAIOUIEr0 MHpA, MCHOJIb3Ysl 3HAHUS WU OIMBIT, MOJYYEHHBbIE MPU H3YYEHUU
XUMUH, TPUMEHITh HMX TMPHU PEIICHUH MpoOJIeM B TOBCEAHEBHOW >XKU3HU U
TPYZIOBOM JEATEIBbHOCTH;

— ¢opMupoBaHHWE y OOYyYalOImUXCS TYMaHUCTUYECKMX OTHOIICHUH,
NOHUMAHHS [LEHHOCTH XUMHUYECKUX 3HAHUU [UJIsi BBIPAOOTKH IKOJIOTUYECKHU
1eaecoo0pa3HoOro MOBEJAEHUsT B OBITY W TPYJOBOM JAESATEIBHOCTH B LEAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUI0O HA OCHOBE YCBOCHHMS OOIIECYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdWIS W HANPABICHHOCTH JAbHEUIIETO
0o0yueHus.

OO0miee 4KCIIO 4YacoB, OTBEIAEHHBIX ISl HM3Y4YEHUS XUMUM HAa YPOBHE
OCHOBHOT'O 00IIIeT0 00pa30oBaHus, COCTaBIsAET 68 dacoB: B 9 kimacce — 68 dacoB (2
yaca B HEJIEIH0).



COJEPKAHUE OBYUYEHUA

9 KIIACC

BemecTBo U XMMHYECKAs] peaKUMsl

[Tepunonnueckuii 3akoH. [lepuonueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOWCTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHOMNOB, KM, KaldbLHUS M UX
COCIMHEHU B COOTBETCTBUU C IMIOJIOKEHHEM 3JeMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHHEM MX aTOMOB.

CtpoeHue BemiecTBa: BHUJBI XMMHYECKOW CBSI3H. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUINYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanus m HOMEHKJIATypa HEOPTraHUYECKHUX BEIIECTB. XUMHYECCKUE
CBOMCTBAa BEIIECTB, OTHOCSUIMXCA K Pa3IMYHbIM KJIACCAaM HEOPraHUYECKHUX
COEJIMHEHUN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMAU4eCKuX peakivii Mo pa3InyHbIM MpU3HAKaM (10 YUCITY
U COCTaBy YYAaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(QeKTy, o
U3MEHECHHIO CTETICHEW OKMCICHUS XUMHMUYECKHX DJIEMEHTOB, IO 0OpaTUMOCTH, TIO
YYaCTHIO KaTalau3aTropa). JK30- U SHJOTEPMUUYECKUE PEAKINHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopocTu xumudeckon peakuuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUUYECKUX peakuusx. [[oHSTHEe O TOMOT€HHBIX M T'€TEPOreHHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DaAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XMMHUYECKOM pEaKkUUMUd U TOJIOKEHUE XHUMHUYECKOTO

PaBHOBCCHA.
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIC PCaKuu, SHGKTpOHHLIﬁ OanaHC
OKHCJIUTEJIbHO-BOCCTAHOBUTEIILHOU PCaKuunm. CocraBiieHnue ypaBHCHI/Iﬁ

OKHMCJIMTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKIUA C  HCHOJB30BAHUEM  METO]Ia
3JIEKTPOHHOTO OasaHca.

Teopust INEKTPOTUTUUECKON TUCCOIUALIMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTnonbl, annoHbsl. MexaHu3M AUCCOUMAIUM BEIIECTB C Pa3IMYHBIMU BHUIAMHU
xuMuueckon cBsizu. Crenenp auccoruanu. CUiabHbIE U CIa0bIe dJICKTPOIUTHI.

Peakunu nonHoro oomMeHa. Y clIOBHS MPOTEKaHUS PeaKIMii HOHHOTO OOMEHa,
MOJHBIE W COKpall€HHbIE HWOHHBIC YypaBHEHHs peakuuii. CBOWCTBA KHUCIOT,
OCHOBAaHM W cojleil B cBeTe MpEACTaBICHUNH 00 3IEKTPOIUTUUYECKON
nucconannu. KadectBeHHbIE peakiuu Ha MOHBL. [IoHSITHE O TUAPOIU3E COTEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJICNISIMUA KPUCTAJIMYECKUX PEIIETOK HEOPraHWYECKUX
BEILIECTB — METAUIOB M HEeMeTauioB (TpaduTa U anmaza), CIOXKHBIX BEIIECTB
(XJopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKIUu



OT BO3JCHUCTBUS pa3IMUHBIX (PAKTOPOB, MCCIEAOBAHUE 3JIEKTPOIPOBOTHOCTH
pacTBOpPOB  BEILECTB, IIpOLEcCa AWCCOLMALMUA KHUCIOT, WICJIOYEed U COJIeH
(BOBMOXHO  HCIIOJIb30BAHME  BHMJIEO  MaT€pUalIoOB), TMPOBEACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX — NPU3HAKKM  NPOTEKaHUsT  peakuuid  HMOHHOro  oOMeHa
(oOpazoBaHue ocajka, BblJeJIEHWE Ta3a, oOpa3oBaHHE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPHUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakuuu pas3jIoKEeHMsI, COEIMHEHUs), PAaClO3HABAHUE HEOPraHUUECKUX
BEUIECTB C IIOMOIIBKO KA4EeCTBEHHBIX pEaKkUMii Ha HWOHBI, PEIICHUE
JKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranibl 4 MX COeIMHEHUS

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre u (U3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TAJON€HOB. XMMHYECKME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3aUMOJCICTBUE € METAUIAMH, HEMETAUIaMM, IIeJodaMH). XJIOPOBOAOPOJ.
ConsiHast KHCIIOTa, XMMUYECKUE CBOWCTBA, MOJy4eHHE, NPUMEHEHHeE. JlelicTBue
XJIOpa U XJOPOBOAOPOJA HA OPraHU3M YEJIOBEKA. BaKHEWIIWE XJIOpPUIBI U UX
HaxO0XKJICHUE B IPUPO/IE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmnbel. OcCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue M (pusmyeckue CBOMCTBA
IPOCTBHIX BEUIECTB — KUCIOPOJa U Cepbl. AJIOTPOIHbIE MOAU(PUKALIMKM KHCIOPOJa
U cepbpl. XUMHUYECKUe cBoiicTBa cepbl. CepoBOJOPOA, CTpOEHUE, (PU3NYECKUE U
XUMHYeCKue cBorcTBa. OKCHABI CEPBl KAK NMPEACTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kwuciora, (Qu3nueckue ¢ XUMHYECKHE CBOHcCTBa (OOIIMEe Kak
OpeICTaBUTENSl Kjlacca KHUCIOT MW cheuudpuueckue). XUMUYECKHE pPEaKLuH,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJIyYEHHsS] CEPHOW KHUCIOTHI.
[Ipumenenune cepHor KAcoTel. COMM CEpHON KUCIIOTBI, KAYECTBEHHAS PEAKLIHS Ha
cynb(dar-noH. HaxoxnaeHune cepbl M €€ COSAMHEHUH B NPHUPOAE. XUMUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH cpeabl COEIMHEHHUSIMU cepbl (KUCIOTHBIE [OK]IH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €T0 MPEeAOTBPAILECHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIECHHSA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
¢usnyeckue U XuMudeckue cBoicTra. Kpyrosopor azora B nmpupoje. AMMHAK, €ro
¢u3nyecKkue U XMMHUYECKHUE CBOMCTBA, MOJy4YeHHe U nmpuMeHenne. Coiu aMMOHMS,
uX (pu3MUecKre U XMMHUYEeCKUe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMSI. A30THasi KHUCJIOTa, €€ MONydeHHe, (PU3NYECKUE U XUMHUYECKHUE
cBOiicTBa (0OLIME Kak MpeACTaBUTENS Kjacca KHUCIOT M creuuduueckue).
Hcnonp30BaHne HUTPATOB M COJEH aMMOHHMS B KayeCTBE MHHEPAIBHBIX
ynoOpennii. XUMUYECKOE 3arpsi3HECHUE OKPYIKAIOIICH CpeIbl COSAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIM, 3arps3HEHHE BO3JyXa, MOYBbl W BoA0EMOB). docdop,



aiutoTponHbie Moaudukanuu (pocdopa, duzmdeckne M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas Kuciaora, Gu3MIecKue U XUMUUESCKHUE CBONMCTRA,
nosyaenue. Mcnonb3zoBanue pocharoB B kauecTBE MUHEPATIBHBIX YI00pEHUM.

Oo6mas xapaktepuctuka aneMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCICHUS.  YTJIEpOJ,  aJUIOTPOITHbBIE
Moau(UKAIMK, PACHPOCTPAHEHHE B MpuUpojae, (U3NUYECKUE U XUMHYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepona B npupone. OKCUAbI yriepojaa, ux
dusznueckre W XUMUYECKHE CBOMCTBa, JCHCTBHE Ha JKHUBBIE OPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepoaa (1V), rumore3a riao0ambHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dexT. YronbpHas KuciaoTa U €€ coiu, Ux (PU3NUYECKUe U XUMHUYECKUE CBOMCTBA,
nojydyeHue W npuMmeHeHwe. KadecTBeHHass peakinus Ha KapOOHAT-MOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[TepBoHauanbHbIe TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUIICH, alleTUJIEH, YTAHOJ, TIMUEPUH, YKCYCHasl KUCIIO0TA).
[IpupoaHble HMCTOYHUKK YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HEPTH),
OPOAYKThl UX TepepaloTku (O€H3MH), UX POJb B OBITY U HPOMBIIUIEHHOCTH.
[TonsaTre 0 OMOIOTHYECKHU BaXKHBIX BEIIECTBAX: KUpax, OeJIKax, YrieBoJAaxX — U UX
posi B OKM3HM 4YeJloBeka. MarepuanbHOE €IMHCTBO OpPraHUYECKHX U
HEOPTraHUYECKUX COCTUHCHUM.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IOJIyYEHUE U
npumenenne. CoeauHeHuss KpeMHUs B npupoje. OOmme mnpeactaBieHus o0
okcunie kpemuust (IV) u kpemuueBor kuciore. CHIMKAThI, X UCIOJIL30BaHUE B
OBITY, B MPOMBIIJICHHOCTU. BakHellne cTpouTenbHbIE MaTepHayibl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 06€30macHOro MCIMOJIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHrne 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOHNCTB COJISTHON KHUCIOTHI,
MPOBEJCHUE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJICHUE TPU3HAKOB
WX TIPOTEKAHUS, OIBITHI, OTPAKAIIHNE (PUINIECCKUE W XUMUYECKHE CBOWCTBA
rajoreHOB M HX COEJIMHEHUN (BO3MOKHO HCIIOIb30BaHUE BHUICOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpHuAOB (TaJOr€HUJIOB), O3HAKOMJIEHUE C
oOpasilamu  cepel W €€  coeauHEHUsMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAIIOB), HAOIOIEHNE MpoIlecca OOYTIIMBaHUS caxapa MOoJ JIeHCTBUEM
KOHIIEHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YCHHUE XUMHUUYECKUX CBOWCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJICHUE KAaUeCTBEHHON peakiuu Ha Cyibdar-
WOH W HaONIOJcHUE TpHu3HAKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HMUYECKUMU
cBoiicTBaMu asora, ¢ochopa U UX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHE



BUJICOMATEPUAIIOB), 00pas3amMu a30THBIX U (HOCHOPHBIX YAOOPEHUI, MOTydSHHE,
coOupaHue, paclo3HaBaHME€ M M3y4YEHHE CBOWCTB aMMHUaKa, I[POBEJICHUE
KaueCTBEHHBIX PEAKIMiA Ha MOH aMMOHMs U (ochaT-uoH U HU3ydeHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJICCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), V3y4eHUE MoJeen
KPUCTAJUNIMYECKUX PEIETOK ainmMasza, rpadura, QyuiepeHa, O3HAKOMJICHHE C
poleccoM aAcopOlMKM  PacTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOIMCTBOM MPOTHBOTra3a, MojyuyeHue, COOUpaHue, pacro3HaBaHUE U H3yueHUE
CBOMCTB YIJIEKMCIIOTO ra3a, IpOBE/IEHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT M
CUJIMKAT-UOHBl U H3YyYEHHE NPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIIEHUE C
NPOAYKIIMEN CUJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BakHelIe HeMEeTaJIbl U UX COSIUHEHUA .

Metaunbl 1 X COeIMHEHUS

OO61as xapakTepuCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nojoxeHus B llepuoaudeckoin cucreMe xumuueckux avieMeHToB J[. N.
MenpneneeBa u ctpoeHusi aTomMoB. CTpoeHHE METAIUIOB. MeTtamnueckas CBs3b U
METAJUIMYECKAasl ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHu meTtaisioB. dusndeckne U XUMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl MOMy4eHUs: MeTayioB. IloHATHE O KOPPO3UM METAIJIOB, OCHOBHBIE
crnocoObl 3auUThl UX OT Koppo3uu. CruiaBel (CTalb, YYryH, AIOPATIOMHHUIM,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH.

[[{erounple MeTaJUIBL: TOJIOKEHHE B [leproanyueckoil cucTeMe XMMUYECKHUX
anemeHToB Jl. M. MeHneneeBa, CTpOEHUE MX aTOMOB, HAaXOXJEHUE B MPUPOJE.
duznyeckre U XMMUYECKHME CBOWMCTBA (HAa mpuMepe HaTtpus U Kaius). OKcuasl 1
TUAPOKCUIBI HATpusi W Kauus. [IpuMeHeHHMe IIEeNOYHBIX METAUIOB M HX
COECAMHEHU.

[[lenouyHO3€MENBHBIE METAUIBI MAarHMM W KAJIbLUW: MOJIO)KEHUE B
Ilepnognueckor cucreme xumuueckux sneMeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJICHHE B pupoie. PU3ndecKre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxseimme coenuHeHHs Kanblus (OKCUZ, TUAPOKCHI, COJIN).
XKécTtrocTh BOABI M CTIOCOOBI €€ yCTpaHEHHUS.

AmomMuHuN: noJiokeHne B llepuonnueckon cucreMe XUMUYECKHUX 3JIEMEHTOB
1. 1. MenneneeBa, CTpo€HUE aroma, HaxXOXAeHHUE B mpupoac. Pusnyeckue u
XUMHYECKHE CBOICTBA amtoMuHUS. AM(OTEpHbIE CBOICTBA OKCHIA U THAPOKCHIA
AJFOMUHUSL.

Keneso: nonoxenue B [lepuoauueckon cucteMe XMMAUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa, CTpOEHHE aToMa, HAaxXOXJAeHUWE B npupoae. Pu3nmyeckue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U comu xkene3a (1) u xxenesza
(1), ux coctaB, CBOMCTBA U TOJIyUYCHHUE.



Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpa3laMM METalIoB U CIUIaBOB, HMX (DU3HMUECKUMU
CBOMCTBaMH, H3Y4YEHHE  PpE3yJbTaTOB  KOPPO3UHM  METaIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHCTBHUS OKcHIA
KaJblUsd W HATpHUs C BOAOW (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUAIIOB),
UCCIIEJIOBAHUE CBOWCTB >KECTKOW BOJIbI, MpoOLiecca TOPEHUS KeJe3a B KUCIOPOIE
(BO3MOKHO  HKCIIOJIb30BaHHWE  BHUJICOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUECTBEHHBIX pEaKUWil HAa MOHBbI: MarHus, KajlblUs, AJFOMUHMS, LIMHKA, XKeje3a
(I u xenesza (11), mexu (11), HaOMIOACHME U OMKMCAHUE MPOLIECCOB OKPAIIMBAHHMS
IUTAMEHU HWOHAMHM HaTpusl, Kaldus W Kalblusg (BO3MOXKHO UCIOJIb30BAHUE
BUJICOMATEPUAIIOB), HCClieloBaHUE aM(DOTEPHBIX CBOMCTB TUAPOKCHU]IA ATFOMUHHUS
U THUJIPOKCHUJIA IIMHKA, PEIIeHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 1o Teme «Baxuenme
METaJJTbl U UX COCTUHEHUSI.

XuMHs 4 OKpyKaKIuas cpeaa

BemecrBa u Marepuansl B NMOBCEIHEBHOW JKU3HM 4elIOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momoiupb mnpu
XUMHUYECKUX 0XKOTax U OTPaBICHUSX.

XVMMHYECKOE 3arpsi3HEHHE OKpYyKarollell cpenpl (MpeesibHas J0MyCcTUMAast
KOHUEHTpalus BeulecTs, najee — [1JIK). Ponb XxumMun B perieHun 3KoJI0ruyecKux
npoosem.

Xumuueckuit IKCnepumMenm:

u3y4yeHrue o0pas3lioB MaTepuangoB (CTEKJIO, CIUIABHI METAIOB, MOJHUMEpPHbIC
MaTepHAaIbI).

Meoscnpeomemnvle ceasu

Peanuzanmss mMeXnpeaMETHBIX CBS3€M NpPHU W3YyYEHHH XMMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4€pe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATHH, TaK ¥ MOHATHH, SBISIIOIIUXCS CUCTEMHBIMH JIJISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HaY4YHOI0 LIMKJIA.

OOmue ecTecTBEHHO-HAyYHbIC MOHATHS: HAY4HBIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KiIacCupuKaluusi, NEepPUOJUUYHOCTb, HAOIIOICHHE,
SKCIIEPUMEHT, MOJEIIMPOBAHUE, HW3MEPEHHUE, MOJIENb, SBJIEHUE, ITAPHUKOBBIN
3¢ deKT, TEeXHOIOTHS, MaTEPUAJIBI.

®usuka: Mmarepus, aroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
U30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsA], MPOBOJIHUKH,
HOJYIIPOBOJHUKY, JMAJICKTPUKH, (HOTODJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHOE COCTOSIHUE BEILECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS]
pemérka, CriaBbl, (PU3MUECKUE BEIMYUHBI, €IWHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJTHLIE.



buonorusi: dotocunrtes, npixanwe, Omocdepa, PKOCHUCTEMA, MHHEPATHHBIE
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE MOPOIbI,
M0JIE3HBIE HCKOTIaeMblI€, TOTLTUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATEIBHOMN JIEITEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUNCKUMHU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  pE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIlIMpEeHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJeAuI0, MOHUMAHUS 3HAYEHUS XUMHYECKOM HAYKH B JKHU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW HHGpOpMAIHE 0
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeNOBATEIbCKONW, TBOPYECKOM W JAPYrUX  BUJAX
JeSITENIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENbHOCTH TPH
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TIOBEAEHUWE M TOCTYNKM CBOMX TOBApHILEH C MO3ULUU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HABATEIbLHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHCJIE
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM



JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TMPOEKTHOM W  HUCCIEI0BATEIhCKOU
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HMU, OCO3HAHUE IMOCJIEACTBUNA U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTUUECKOMY M3y4YeHHUI0 podeccuit u Tpyaa pa3auyHoro poja,
yBaXEHHUE K TPYAy M pe3ysibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHuUs C y4ETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JI0rHYeCKOT0 BOCITUTAHNS

AKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KAaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBaHUS, IOHUMaHUE IIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuil O€30MaCHOTO MOBEACHUS MPU PAdOTE C BEIIECTBAMU, & TAK)KE B CUTYaIUSIX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTUYECKOW  KYJbTYpbl, OCO3HAHMS TIJIOOAJBLHOIO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMeranpenMETHBIX pPE3YNbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMH TMOHSTUSIMH), UCIOJIb30BaTh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHIYKTUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHH),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
PU3HAKN U3Y4aeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUUYECKHX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHWSA, a TakKe B KA4eCTBE OCHOBHI i1 (DOPMUPOBAHUS THIOTE3BI IIO
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUMN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATETFHO MPOTHO3UPOBATH €TO pPe3yibTaT, (OPMYIUPOBAaTH 0000IICHHS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MMOTYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE TPHUMEHSTh Pa3jIN4HbIe METOJbl W 3alpOChl MPU MOUCKE B OTOOpe
uHGOpPMAIIM ¥ COOTBETCTBYIONIUX JaHHBIX, HEOOXOJMMBIX JUISI BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOT'O MCTIOJIB30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIbCKON JEATENHbHOCTH MH(DOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSI:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Auajgora W (WJIH) JIUCKYCCHH) TIO
CymiecTBy  oOCyXmaemMoii  Tembl, (OPMYTUpOBATH  CBOM  MPEIJIOKEHUS
OTHOCHTEIFHO BBITIONHEHUS TPEUI0KCHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pe3yabTaTOB BBIMOJHEHUS XUMUYECKOTO JKCIepUMeHTa (71abopaTOpHOTO OIbITa,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENbHOM M HWCCIENOBATEIBCKON  JEATENbHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MpoOJIeM Ha OCHOBE y4€Ta OOIMIMX WHTEPECOB M COTJIACOBAHUS
no3utuii (oOCyXaeHUs,, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHSI
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMNPEACNATh LENH JEATEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSTEIHLHO COCTaBIATh WM KOPPEKTUPOBATH
IPEIVIOKECHHBIA AJITOPUTM JCUCTBUHM TPHU BBIIOJHEHUM 3aJaHUM C Y4ETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IIPE/JIaracMbI€ B YCIIOBUH 3aJaHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI



JNEUCTBHM, crenuduyeckue g TpeAMETHONH o0macTu  «XHUMHS», BHJBI
NEATEIbHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 9 kiacce npeaMeTHbIE pe3yibTaThl HA 6a30BOM ypOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHUYECKHUX MOHATUN: XUMHUYECKHM
AJEMEHT, aTOM, MOJIEKYJlia, WOH, KaTUOH, aHHOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTh, 3JEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHUS, XUMUYECKasl peaKilusi, XUMUYeCcKas CBs3b, TEIIIOBOU 3(PheKT
peakuuu, MOJb, MOJISIPHBIA  00BEM,  pacTBOp,  DIEKTPOJIMTHI,
HEAJIEKTPOJIUTBI, JJIEKTPOJIUTHYECKAs IOUCCOLUUALMS, PEAKIUH HOHHOIO
oOMeHa, Karalu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbie U
HEOOpaTUMbIC pEaKIUU, OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PpEAKIIUU,
OKWCIIUTENIb,  BOCCTAHOBUTENb, OKUCJIEHHE W  BOCCTAHOBJICHUE,
ajutotponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJICHTHAs, MOHHAs,
METaJUTM4ecKasi), KpUCTAJUIMYEeCKass pemeTka, KOPpPO3Us METAIIOB,
CIUUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JO0MyCTUMAs
konnentpauus [1JIK BemecTna,

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIg COCTaBieHus (opmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OMNpENENsATh BAJCHTHOCTh U CTENIEHb OKUCJICHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy COEOUHEHUM no ¢Gopmyrnam, BHUJI XUMHYECKOU
CBsi3W (KOBaJICHTHAs, WOHHAs, METaUIMYecKas) B HEOPraHUYECKUX
COCIMHCHMUSIX, 3apsj MOHA M0 XUMUYECKON (opMyIe, XapakTep Cpenbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHMYECKUX COCAMHEHUN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEIECTBA;

e packpbiBaThb cMmbicha Ilepuognueckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHME: ONUCHIBATH U XapaKTEepU30BaTh
tabmmmunyto (opmy Ilepuoanueckold CHCTEMBl XMMHYECKUX DSJIEMEHTOB:
pazinuath MOHSTUS «rJaBHas mnoiarpynmna (A-rpynma)» U «rno0oyHas
noarpymnmna (b-rpynma)», mambie u  OodbIIME MEPUOIBI, COOTHOCUTH
0003HauYeHUs, KOTOpPhIE HMEIOTCS B TEPHOJUYECKON Tadmuie, ¢
YUCJIOBBIMU  XAapAaKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHYECKHUX
AMIEMEHTOB (COCTaB W 3apsia  sapa, oOImee 4YUCIO SJIEKTPOHOB H
pacmpenelieHne WX 10 DJJIGKTPOHHBIM CJIOSIM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJIMHECHUHN B



npenenax MajibIX MEePUOJIOB U TJIABHBIX MOATPYNN ¢ YYETOM CTPOCHHS MX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HECOPraHUYECKHE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEIIOBOMY d(DEeKTy, M0 U3MEHEHHUIO CTENICHEH OKHCIICHMS
XUMHYECKUX 2JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIME W crenuduueckue XUMHYECKUe
CBOMCTBAa MPOCTHIX M CIOXHBIX BEHIECTB, TMOJITBEPXKAAsi OIKUCAHUE
npUMepaMHu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKInii;

COCTaBJIAITh YPaBHEHUS AJICKTPOJIUTHUYECKON JUCCOIMAIMU  KHUCIIOT,
IIEJIOYCH M COJICH, IMOJTHBIC M COKPAIIEHHBIC YPABHCHUS PEaKIIMi HOHHOTO
oOMEHa, ypaBHCHHS pEaKIWi, MOATBEPKIAIOIINX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYINIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MIOCPEJICTBOM COCTABIICHHUS JICKTPOHHOTO OajaHca 3THX PEaKIUi;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYECKHUX TIPEBpAICHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O ¥ MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOTO DJJeMeHTa 1o QopMyIie
COCIMHCHMUSI, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MMPOBOIUTEH PACUETHI
0 YPaBHEHUIO XUMUYECKON PEaKIUH;

coOioaTh  MpaBuja  IOJIb30BAHUS ~ XMMUYECKOM  MOCyloOH U
na0opaTopHbIM  O0OpYJIOBaHMEM, a TakXe ImpaBujia oOpalieHust ¢
BEIIECTBAMA B COOTBETCTBUHM C WHCTPYKIUSMU TI0 BBITIOJHECHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TIONYUYECHUIO W COOMPAHHIO
ra3o000pa3HbIX BEHIECTB (aMMHAKa U YIIIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIUH, TOATBEPKIAIOIMINE  KAYSCTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUI-, OPOMHU/I-,
noaua-, kKapOoHat-, ¢ocdar-, CWIHMKaAT-, Cyab(}ar-, THAPOKCUI-HOHHI,
KaTHOHBI aMMOHHUS M WOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTaHUUYECKHUX BEIIECTB;

MPUMEHSTh OCHOBHBIEC OIEPAIlU MBICIUTEIBHONU NEATeTbHOCTH — aHAJIH3
U CHHTE3, CpaBHCHHE, O0O00OIIECHHE, CHCTEMAaTHU3aIlii0, BBISABICHUC
NPUYUHHO-CJIC/ICTBEHHBIX CBS3€H — I U3Y4YCHHUS CBOWCTB BEIECTB H
XUMHUYECKUX PEaKIuid, €CTeCTBEHHO-HAyYHbIE METOJbl TMO3HAHUS —
HaONI0ICHNE, M3MEpPEHUEe, MOJACIMPOBAHUE, JKCIIEPUMEHT (peanbHBIM U
MBICJICHHBIH ).
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MATEPUAJTBHO-TEXHUYECKOE OBECIIEYEHHUE IMTPOT'PAMMBI

NEPEYEHb OBOPYJOBAHUSA, PACXOJHBIX MATEPUAJIOB, CPEACTBOBYYEHUSA U BOCIIUTAHUSA 1J151 HEHTPOB
OBPA3OBAHHWS ECTECTBEHHO-HAYYHOM U TEXHOJIOTUYECKOM HATIPABJTJEHHOCTH «TOUKA POCTA»

KonnuectBo
N HaumenoBaHue Kparkune npuMepHbIe XapaKTepPUCTUKH €IMHUII, e]1.
o0opynoBaHus H3M.

BA30BOE OBOPYJIOBAHHUE u JOINNOJIHUTEJIBHOE OBOPYJOBAHUE

1. Hudposas Tunel JaTYNKOB: 4 1.

nabopaTopus 1mo BecripoBoHOM MyITBTHIATINK

XUMHH Hatuuk ypoBus pH

(yueHuueckas) JlaT4uK SJEKTPUUYECKON MPOBOTUMOCTH
JlaTauk TeMIiepaTypsl HCCIETyeMOU CpeIbl
Wubie Tunbl aT4nkoB, npeaycMmorpenubie KTPY
JlomonHuTeNbHBIE MAaTEPUAIIBI B KOMILIEKTE:
Kab6ens USB coennHUTETHHBIN
JlomonHuTeNbHBIE MaTEPHUATIBI B KOMIUIEKTE:!
3apsaHoe yerpoiicTBo ¢ kabenem miniUSB
JlomoTHUTEIbHBIE MAaTEPHAIIBI B KOMIUICKTE:
USB Apnantep Bluetooth 4.1 Low Energy
JlomonHuTeNbHBIE MaTEPHAIIbI B KOMILICKTE:
PykoBoacTBO 1o 3KCIUTYaTalnu
JloTToTHUTETbHBIE MAaTEPHAITBI B KOMIUICKTE:
Habop mabopaTopHoii oOcCHacCTKH
JlomomHUTENbHBIE MAaTEPUAIIBI B KOMIUICKTE:
[IporpammHoOe obecrieueHue
JloronHuTeNnbHbIE MaTEPHAIIBI B KOMIUICKTE:!
CripaBOYHO-METOINYECKIE MAaTEPHAIIBI
Hannuue pycckos3pI4HOro caiira
MOJIJICPKKU: 12
JlomoTHUTENBHBIE MAaTepUAIIHI B
KOMILIeKTe: Buneoponuku

[Iporpammuoe obecrieueHue

JlonomHUTENbHBIE MaTepUAIIbl B KOMILIEKTE:

CripaBOYHO-METOINICCKIE MATCPHAIIBI

Hannune pycckosi3pI4HOro cainta

MOJIICPKKHU : [1a

JIOTIOTHUTENTBHBIE MAaTePUAITBI B KOMILICKTE:

Buneoponukn

2 | Hudporas becnipoBoaHO MyIBTHAATUHK 11O 1
nabopaTopus 1o JKOJIOTHYECKOMY MOHUTOPHUHTY C 8-10
9KOJIOTUU BCTPOEHHBIMHU JaTUNKAMU

(yueHunueckas) JlaT4MK HUTPaAT-MOHOB

JlaT4uK XJIOpUA-HOHOB

Jatuuk pH ¢ nuana3oHOM U3MEpEHHUs HE yxKe
yem ot 0 1o 14 pH

JlaT4MK BJIQXKHOCTH C TUAra30HOM
u3mepenus 0...100%




JlaT4MK OCBEIIEHHOCTH C JUana30HOM
n3mepeHus He yxe ueM ot 0 1o 180000 nk
JlaTuuk TeMnepaTypsl ¢ JUana3oHoM
n3mepenus ot -20 go +140C

JlaT4rK 3JIEKTPOIPOBOIUMOCTH

JlaTuuk TemMnepaTrypbl OKpYKarolleil cpeibl
OTtnenbHbIC JATUMKHU:

JlaTuuk 3ByKa ¢ (QyHKIMEH UHTETPUPOBAHUS
C IMaNa30HOM U3MEPEHUS

yacToT He MeHee ueM oT 50 'y mo 8 kI'm;
JlaT4uK BIAXXHOCTH TTOYBHI C JHATTA30HOM
n3mepenus He yxe uem ot 0 1o 50%
JlaTuMK KUCI0poAa ¢ TMarna3oHOM U3MEpPEHUS
ot 0 1o 100%

JlaT4MK OKHMCH yriepoJa ¢ IUarna3oHOM
n3Mmepenus He yxxe yem ot 0 go 1000 ppm
JlaTuuk ontuyeckoi mnoTHocty 470 HM ¢
nuara3zoHom umepenus ot 0 1o 2 D
JlaTyuK ONTUYECKOMN TIIOTHOCTH 525 HM C
nuanazoHom uzMepenus ot 0 g0 2 D
JlaTyuk onTHUYeCcKOM MIIOTHOCTH 630 HM C
nuarna3zoHom u3mepenus ot 0 1o 2 D
JlaT4uK TypOUIUMETp C AMANIA30HOM
n3mepeHus He yxe yeM ot 0 1o 200 NTU

AKceccyapsl:

Kabens USB coenmuuuTenbHbIi (2 mIT.)
3apsigHOoe yeTpolicTBo ¢ kabenem miniUSB
USB Apanrep Bluetooth 4.1 Low Energy
CrepikeHb 1JIs 3aKpEeIICHHs] TaTYUKOB B
IITaTHUBE

Kpatkoe pykoBOACTBO MO SKCILTyaTaI[H
nudpoBoii 1adboparopuun

[IporpammMHoe obecrieueHue
Meronnueckue peKOMEHAAINU

Hannune pycckosi3pI4HOro cainta
NOJIIEP’KKU, HAJTMYUE BUJICOPOIHUKOB.

Ha6op OI'D/ET'D
MOXUMHUH

B Habop BXoAAT Bechl 1JaOopaTOpHbIE
anektponHble 200 1, cnupToBKa JabopaTropHas,
BOPOHKA KOHMYECKasl, TAJI0OUYKa CTEKJITHHAS,
npobupka [1X-14 (10 mtyk), cTakaH BBICOKUH ¢
HocukoM BH-50 ¢ meTkoit (2 mITykH), HIHITUHIP
u3MepuTeNnbHbIi 2-50-2 (CTEeKIISTHHBIH, ¢
MPUTEPTON KPBIIIKOI), IITaTUB AJIsl MPOOHUPOK Ha
10 rHe3 1, 32)KUM TPOOHUPOYHBIH, IITIATEh-
noxeuka (3 wTykn), Habop (pIaKoHOB IS
XpaHEeHHUsI PAaCTBOPOB U PEAKTHBOB (00beM
¢makona 100 mit - 5 KOMITIIEKTOB 1O 6 IITYK,
ooweM (makona 30 mi - 10 KOMIIIIEKTOB 110 6
HITYK), IUITUHAP U3MEPUTETbHBIN ¢ HOCUKOM 1-
500 (2 mrryku), crakad Beicokuit 500 mi (3




IITYKH), HA0Op epIiei sl MBIThSI TOCYABI (epI
TUTSL MBIThSI IPOOMPOK - 3 MITYKH, €PII JJIT MBIThS
KoJ1O - 3 mTyKn), Xanat 6enslii x/6 (2 WTykH),
MePYaTKH PE3NHOBBIC XUMHUUYECKHE CTONKHE (2
IITYKH ), OYKH 3aIIUTHBIE, GUIBTPHI OyMasKHbIE
(100 mrTyk), roprouee juist ciuproBok (0,33 ).

B cocraB HaOOp BXOAST PEAKTHBBI: ATFOMUHUH,
KEJe30, COMsTHAS KUCIIOTa, METHIIOPAHIK,
dbenondranenH, aMMHaK, MEPOKCHT BOJOPO/Ia,
HUTpAT cepedpa u Apyrue; B 00IIeH CI0KHOCTH -
44 paznTUYHBIX BEIECTB, UCIIOJIb3YEMBIX IS
COCTAaBJICHHS] KOMIUJICKTOB PEaKTUBOB MPH
MPOBEICHUH YK3aMEHAITMOHHBIX YKCIIEPUMEHTOB
0 KYpCy IIKOJIBHON XUMHUHU.

O6opynoBanue aiist
JIEMOHCTPAIINH OIBITOB
(Xumms)

1. CTOnuK MobeMHBI:

2. lllTaTuB AeMOHCTPAIIMOHHBIN XUMHUYECKHIA:
3. Anmnapat 11l IpOBEACHUS XUMHUYECKHUX
peaKkuui:

4. HaGop st a1eKkTpoim3a
JEMOHCTPAlMOHHBIN

5. KoMriekT MepHBIX KOJIO Majoro oobema.
6. HaGop ¢nakoHOB.

7. [Tpubop Asst OMBITOB 1O XUMHUU C
AJIEKTPUIECKUM TOKOM JIA0OpaTOPHBIM.

8. [Ipubop nyst MILTFOCTpAIMK 3aKOHA
COXpaHEHUs1 MacChl BEIIECTB.

9. lenuTenbHas BOPOHKA:

10. YcraHoBKa AJ1s NEPETOHKH BEIIECTB:

11. ITpuGop nmst MOTy4YSHUS Ta30B:

12. bans komOuHUpOBaHHas 1abopaToOpHasi:
13. ®apdopoBast cTyIKa ¢ MeCTUKOM:

14. KoMIIJIEKT TEpMOMETPOB:

KomriekT mocypl u
o0opyoBaHUs AJs
YYCHUYECKHUX OIBITOB
(xumus, ¢pusuka,
OuoI0THs)

[IITaTuB 1a0OPAaTOPHBINH XUMUICCKUI

Ha6op uarmek [Terpu

Habop nHCTpYMEHTOB NpenapoBaIbHBIX
JIoKKa M1 CoKMTaHUS BEIeCTB

Crynka dapdopoBasi ¢ meCTUKOM

HabGop 6aHoK a5t XpaHEHHS TBEP/IbIX PEAKTHBOB
(30 - 50 mum)

Hab6op cknsanok ((pr1akoHOB) 11 XpaHEHUS
pacTBOPOB PEaKTUBOB

Ha6op npodupox (ITX-14, I1X-16)

[Tpubop A nomyueHus ra3on

CnupToBka

["oprouee a1 COUPTOBOK

dunbTpoBangbHas Oymara

Konba koHnueckas

[Tanouka crexyisiHHAS (C pE3UHOBBIM
HaKOHEYHUKOM)

Yameuka Juisl BeIIapUBaHUS (BbIIApUTEIbHAS
Yalieyka)

MepHbIil nuuHAp (TJIACTUKOBBIN)




Boponka crexnsiHHast (Manasi)
Crakan ctexiastHHbIN (100 MuT)
l"a3ooTBOIHAs TPYOKA

6 HoytOyx ®opMupyeMble XapaKTEPUCTUKU C y4ETOM
nonoxkenuit KTPY, CII 2.4.3648-20 "CanurapHo-
ANUAEMUOJIOTHYECKUE TPEOOBAHUS K
OpraHu3alMsIM BOCIIUTAHUS U O0yUYEeHUs], OTAbIXa U
037I0pOBJICHUS JIETE U MOJIOACKH "

BO3MOJKHO HMCIIOJIb30BAHHE MOJIOKEHUN ITPHKa3a
MunucrepceTBa npocselenus Poceuiickon
®enepaunn, MunucrtepcTBa uppoBoro
Pa3BUTHSA, CBA3M U MACCOBBIX KOMMYHHUKAIUI
Poccuiickoit @enepaunn ot 08.09.2021 Ne
634/925 «O0 yTBepKICHUY CTaHIapTa
OCHAIIIEHUSI TOCYIapCTBEHHBIX U MYHULIUIIAIbHBIX
00111€00pa30BaTENbHBIX OpraHU3aIui,
OCYILIECTBIISIOIINX 00pa30BaTENbHYIO
NeATeNbHOCTb B cyObekTax Poccuiickoit
®denepanny, Ha TEPPUTOPUHN KOTOPBIX IIPOBOAUTCS
9KCIIEPUMEHT 110 BHEJIPEHUIO IUPPOBOI
00pa3zoBaTeIbHON  CpPefbl, KOMIIBIOTEPHBIM,
MYJIbTUMENIUWHBIM, IPE3EHTALIMOHHBIM
000pyA0OBaHUEM U ITPOrPAMMHBIM 00eCIeueHUEeM»

7 | M®Y (npunTep, dopMupyeMbIe XapaKTEPUCTUKHU : BO3MOKHO 1 .
CKaHep, KOIHP) HCIIOJIb30BAaHUE MOJIOKEHUH MTpHUKa3a
MuHnucrepcTBa npocselenus Poccuiickoin
®enepann, MunucTepcTBa HU(POBOTo
Pa3BUTHSL, CBSA3U U MaCCOBBIX KOMMYHHKAIIUI
Poccuiickoit @enepannu ot 08.09.2021 Neo
634/925 «O0 yTBep:KICHUHU CTaHAapTa
OCHAIL[EHUS TOCYJAPCTBEHHBIX U MYHHIIUIIAIBbHBIX
0011e00pazoBaTeNbHBIX OpraHNu3alnH,
OCYIIECTBJISIONINX 00pa30BaTEIbHYIO
NEeSTENBHOCTh B CyOBhekTax Poccuiickoi
denepanuy, Ha TEPPUTOPUH KOTOPBIX IPOBOUTCS
HKCIEPUMEHT 10 BHEIPEHUIO IIUPPOBOI
00pazoBaTeIbHOM Cpeibl, KOMITBIOTEPHBIM,
MYJIbTUMEAUHHBIM, IPE3EHTALlUOHHBIM
000pyZI0BaHUEM U IPOrPaMMHBIM

obecrieueHueM»
(Bapeructpuposan 16.12.2021 Ne 66360).

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE BHOKETHOE OBLLUEOBPA30BATEJIbHOE 12.08.23 06:33 (MSK) CepTudukat 054ECB1821AFB2FDIFEDOF12A9900DE6
YYPEXXAEHME NETPOMABJIOBCKAS CPE[1HAS1 OBLLEOGEPA30BATE/IbHAS
LUKOJIA N¢ 39, N'YPEEB KOHCTAHTUH FOPbEBWY, [npekTop




