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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XuUMHUKM Ha YypoBHE 0a30BOro oOmiero oOpa3oBaHUs,
COCTaBJICHHAas Ha OCHOBE TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHOM MporpaMMbl OCHOBHOM 00111er0o 00pa3oBaHus, MPe/ICTABJICHHBIX B
dI'OC 00O, a taxxe Ha OCHOBe ¢enepanbHON padoyueil mporpaMmMbl BOCITUTAHUS
U C Y4YEeTOM KOHIEMIUM TpPernoJaBaHus ydeOHOro mnpeameTa «XUMHS» B
o0OpasoBaTenbHBIX opranusanusax Poccuiickoit denepanum.

[IporpaMma mo XMMUU JaeT MPEACTABICHHE O LENsIX, OOLmIel cTpaTeruu
oOy4eHMs, BOCIUTAHWE M Pa3BUTHE OOYYAIOLIUMXCS TOCPEACTBOM YUYEOHBIX
IPEeIMETOB, YCTaHABIMBAET 00513aTeNIbHOE MPEAMETHOE COJIEPIKAHNE, 00ECIIEYMBAET
€ro 10 KJIaccaM M CTPYKTYpHUPOBAHUE IO pa3jaesiaM U TeMaM IIPOTrpaMMBbI 110 XUMHUH,
ONpEJICTICHHOE KOJMYECTBO W KAaYeCTBEHHbBIE XAPAKTEPUCTUKHU COACPIKAHUSA,
pPEKOMEHIyeMble ISl JAIbHEUIIIEr0 U3yUeHUsI XUMHUS C Y4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro Tpoliecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYeHHUs, ONMPEACIUTh BO3MOXKHOCTH OOBEKTa MJisl peanu3aluu
TpeOOBaHUA K pe3ybTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeNlbHON MPOrpaMMBbl Ha
ypOBHE OCHOBHOE oOImiee 0Opa3oBaHHE, a TakXKe TpeOOBaHMS K pe3ysibTaTraM
oOy4eHHsI TI0O XMMHH YPOBEHB IIEJeH M3y4eHHs TPEeIMeTa W OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHOU ACSATEILHOCTH O0YYaloIllerocsi Mo OCBOCHUIO yueOHOTo
coJiep KaHusl.

3HaHWMEe  XUMHHM  CIYKUT Uit  (OPMHUpPOBAHUS  MHUPOBO33PEHUSA
oOy4aromnierocsi, ero MpeAcTaBIeHU O MaTepuaIbHOM EIUHCTBE MHUpA, TJIaBHAs
poib B GOpPMHUpPOBAHMM  BO3MOKHOM  XUMUM  TIPEJCTaBIEHUE O
B3aMIMOIIPEBPAIICHUSX SHEPTHUH U 00 HBOJIIOIMU BEMIECTB B MPUPOJE, O MYTAX
pEIIeHusT CBsI3aHbI C MpoOJeMaMu Pa3BUTHS YEIOBEUECTBA — JIHEPTETHUYECKOM,
NUIIEBOM U TIaBHON 0€30MacCHOCTH, TPOOJIEM 3/IPaBOOXPAHEHHUS.

N3zyuenne xumuu:

peanu3anys BO3MOKHOCTEH M1l cCaMOPa3BUTHS U (DOPMHUPOBAHUS KYJIbTypa
JUYHOCTH, €CTh 00IIas M GyHKIIMOHAIbHAS TPAMOTHOCTb;

BHOCUT BKJIaJl B pPa3BUTHE MBIILIICHUS W TBOPUYECKUX CHOCOOHOCTEH
yyaluxcsi, MPUMEHSEeT HX  CaMOCTOSITEIbHO  y4yeOHOW  JAESTEeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX W UCCJIENOBATEIbCKUX YMEHUM, HEOOXOJUMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B po(deccroHanbHas IesTeIbHOCTD;

3HAKOMHTCS CO CTENU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIa/IbIBAET OCHOBBI
IIEJIOCTHOCTH B3TJIS HA €IMHCTBO MPUPOJIBI U YETOBEKA SBIISICTCSI OTBETCTBEHHBIM
ATaroM B Haydaje €CTeCTBEHHO-HAYYHON TPaMOTHOCTH 00YJarOIINXCS;
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cozelicTBie (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-
HAyYHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOI BKJIaJ B DKOJIOTHUUYECKOE
o0Opa3oBaHue 00Yy4aIOIINUXCS.

JlanHple HampaBiaeHuss B 00JacTM OOy4YeHHsS XUMHUU OOECHEeYUBAIOT
crienupuYecKoe  CoJepKaHue y4eOHOro TMpeaAMeTa, KOTOPhIA  SBISIETCSA
MeJarornyecky aJanTUPOBAHHBIM OTpaX€HHEM 0a30BOM HayKM XUMUM Ha
ONPENEIICHHOM 3TaIl€ €€ Pa3BUTHS.

OBIIAA XAPAKTEPUCTUKA YUEGHOI'O INPEJIMETA XUMUA.
BBEJIEHHME B ITPEJIMET

Kypc xuMuu Ha ypoBHE OCHOBHOT'O 00IIIETO 00pa30BaHusl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHATUNA XWMUU, OCHOB
HEOPraHMYEeCKOM XHWMHM W HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX TIOHSITHI
OPTraHUYECKON XUMHH.

CrpykTypa cojepaHusi IporpaMMbl O XUMHUK CPOPMHUPOBaHA HA OCHOBE
CHUCTEMHOTO MOAXoJa K ee u3yuyeHuro. ColepaHue CKIIAIbIBAETCS U3 CHUCTEMBI
MOHSATUNA O XUMHUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMbI MOHATHN O XUMHYECKOMN
peakiuu. O0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHUS 3HAHU HA OCHOBE TEOPETUUYECKHUX IPEJICTABICHUI
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunogmueckoro 3axkona JI. M. MeHzaeneeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YUEHHS O CTPOUTEILCTBE aTOMa U MEJTUIIUHCKOMN CBSI3H;

— TMpEeACTABICHHUS 00 3JIEKTPOIUTHYECKON AMCCOLMALMM BEUIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAKOTCA HA OCHOBE OMIMPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCIEIOBATEILHO OT OJJHOTO
YPOBHS K JPYTOMY, BBITIOJHSA GYHKIUU OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBOMCTB,
CTPOCHUS U BO3MOKHOCTEHN MPAKTUUYECKOTO IPUMEHEHHUS U MOIYUYEHHUS U3Yy4aeMbIX
BEILECTB.

OcBoeHME MpoOrpaMMbl MO XUMHUYECKOMY COJEUCTBUI0O XUMUUYECKHUE
BEILECTBA, HAYYHbIC KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOMN MPUPObI, IIEHHOCTHOTO
OTHOILICHHS K HAyYHOMY 3HAHUIO U METOJiaM MO3HaHUs B Hayke. M3yueHue XxumMuu
MPOUCXOJUT C MPUBJICUCHUEM 3HAHUW W3 paHEE M3YUYCHHBIX MUIIEBBIX BEIIECTB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 kiacce» u «Pu3uka. 7 Kiacey.

[Tpu u3yyeHnn XUMHH MOCTOSIHHO HEOOXOAUMbI 3HAHHSI OCHOB MEIUIIMHCKOM
HAyKH, KaKk 00JIacTb COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUECKOU EITeIbHOCTH
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COJIep KaHUIO MIPEAMETA B 3aKPHITOM MTOMEIICHUH CUCTeMa 00eCTIeYeHHs 3HaHUN —
ycToW4YuBbIe (aKThl, SICHOCTh, DHEPIeTHKA W TEOPUS TOJOXKEHHS, IOCTYITHbIC
00001IeHNsT MUPOBO33PEHYECKOTO XapakTepa, S3blKa HAyKWd, B MPUOOIICHUH K
METOJIaM TIO3HAHWUSA TIPH W3YYCHUH (PU3UKO-XUMUYECKUX HAMpaBlIeHUN, B
pacmpocTpaHEHHWE W Pa3BUTHE IO3HABATEIBHBIX YMEHUH M WX TMPUMEHCHUE B
y4eOHO-TIO3HABATEIbHON M y4eOHO-HUCCIeI0BATEIbCKON IeATETHbHOCTH, OCBOCHUE
npaBuil 6€30M1aCHOr0 OOpaIleHre BEIIeCTBAMH B TTIOBCETHEBHYIO KU3Hb.

HEJIN U3YUEHNA YYEBHOI'O ITIPEAMETA XMW . BBEAEHUE B
[NPEAMET

[Tpu u3yueHn XMMUHU HAa YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHMs BaXKHOE
3HaYeHUe MPUOOpeNr TaKue 1eld, Kak:

— (opmupoBaHHEe WHTEIJIEKTYyadbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITETLHOMY NPUHSATHIO PEIICHHA,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM KHU3HU;

— HAampaBJICHHOCTh OOY4YeHHWs] Ha CHUCTEeMAaTHYECKOE MPHOOIICHHE
oOy4Jarommxcss K CaMOCTOATENIbHON IO3HABATENILHOM JI€ATEIbHOCTH, HAYYHBIM
METOJIaM TO3HaHUs, (POPMUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— oOecrieueHne yCIIOBUH, CIIOCOOCTBYIOITUX IPUOOPETCHUIO
OOyJarOIMMHUCSI  ONBITA  Pa3sHOOOPAa3HOW  AESATENBHOCTH, TO3HAHUS |
CaMOIIO3HAHUS, KIIOUYEBBIX HABBIKOB (KITIOUEBBIX KOMIETEHIINN), WMEIOIUX
YHHUBEpCAIbHOE 3HAYCHHE IS Pa3IMYHbIX BUJOB JCSTEIBHOCTH;

— (opmupoBanue oOmENH (YHKIMOHAIBHOW M €CTECTBEHHO-HAy4YHOU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSICHATH M OLICHWBATH SIBICHUS
OKPYXAIOIEr0 MHUPA, UCIOJb3Yys 3HAHUSA M ONBIT, MOJYyYEHHBIE MPU WU3YYECHUU
XUMUHU, TPUMEHATh HMX MPU PEUICHUU MPoOJIeM B IMOBCEIHEBHON JXKHU3HU U
HaIpaBJIE€HHOCTH JaJbHEHNIIEro 00y4eHus U TPYyAOBOM 1eATeIbHOCTH;

— (¢opmupoBaHue y OOy4YalOIIMXCS TYMaHUCTUYECKUX OTHOILIEHU,
NOHUMAaHUsl LIEHHOCTH XHWMHYECKUX 3HAHUU i1 BBIPAOOTKH HSKOJIOTHMYECKU
LEeJIeCO00pa3HOro MOBEACHHUS B OBITY W TPYAOBOM JEATENBHOCTH B ILENSIX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIbL;

— pa3BUTHE MOTHUBAIMU K OOY4YEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCITUTAHHIO HAa OCHOBE YCBOEHHS OOIICUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPO(HIIL U HAMPABIEHHOCTH JabHEUIIETO
o0yueHus.
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MECTO YUEBHOT O ITPEIMETA XUMWA. BBEJIEHUE B ITPEJIMET
B YUEBHOM IIVTAHE

OO11ee 9ynCiIo YacoB, OTBEJEHHBIX ISl H3YYCHHS] XUMHUH Ha YPOBHE OCHOBHOTO
o0O1ero oOpaszoBanusi, coctapisieT 34 yaca (1 yac B Hezeno).
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COJAEPKXAHUE YYEBHOI'O IIPEMETA XUMMUs. BBE/IEHUE B
HHPEIMET

7 KITACC

XuMHug B IEHTPE €CTECTBO3HAHMA XHUMHUS KAK YaCTh €CTECTBO3HAHMSI.
[Ipenmer xumun. XUMHUsI — 4aCTh €CTECTBO3HAHUSA. B3aUMOOTHOIIEHUS YEJIOBEKA
U oKkpyxatoiiero mupa. [Ipeamer xumun. @u3ndeckue CBOMCTBA TEIa U BEILIECTB.
CaolicTBa BemlecTB. HaneceHue BemiecTB Ha OCHOBE MX cBoMcTB. Habmoaenue u
HKCIIEPUMEHT KaK METOJbl U3yUeHUsl €CTeCTBO3HAHUS U XxuMuu. Habmronenue kak
OCHOBHOM METOJl IO3HAHUS OKPYXKAIUIEr0o Mupa. YCIOBHUS IIPOBEICHUS
HaOmoeHus. ['umore3a. DkcrnepumenT. BeiBoa. Jlabopatopus u o6opyaoBaHue.
MogenupoBanue. Moaenb, MoJaenupoBaHue. XUMHUUYECKUE MOJIEIN: TPEAMETHBIE
(Mozen aTtoMa, MOJEKYJbl, XMMUYECKHUE W MPOMBIIUICHHBIE MNPOU3BOJCTBA),
3HAKOBbIC WJIM CHUMBOJIMYECKHE (CHMBOJIBI 3JIEMEHTOB, (OPMYJIbI BEIIECTB,
YpaBHEHMSI BEIIECTB).

XuMuyeckre 3Haku U GopMysbl. XUMHUYECKUH 3JIEMEHT. XHUMHYECKHE
3Haku. KX oOo3HaueHue, Npou3HOUIeHHE. XUMHUYecKrue (GOpMYJIbl BEIIECTB.
[Ipocthie u cnoxubie BemecTBa. MHmekcsl u kodpduimentrl. KauecTBeHHBIN U
KOJINYECTBEHHBIN COCTAB BEILIECTBA.

Xumus u ¢usuka. [loHsatus «atom», «Moiekyna», «uoH». CTpoeHwme
BellecTBa. Kpucrammmueckoe coCTosiHUE BenlecTBa. Kpuctauimyeckue peueTku
TBepAbIXx  BemecTB.  uddysusa. bpoyHoBckoe — aBmwxkeHue.  Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO BEIIECTBA. ATpEraTHbI€ COCTOSIHUS BEILIECTB.
[TonsiTue 00 arperaTHOM COCTOSIHUU CYIIeCTBeHHO. DU3nyeckre 1 MEXaHUYECKUE
sBieHus. ['a3000pa3Hble, )XKUAKKWE W TBEpJble BellecTBa. AMOp(QHBIC BElIeCTBA.
Xumus u reorpadusi. Crpoenme 3eminu: siapa, maHTusi, Kopa. Jlutocdepa.
MuHepaibl ¥ TOpHBIE TOPOJIbl. MarMaTudeckue U ocajiouHbie (HEOpraHuYECKUe 1
OpraHu4ecKkde, B TOM YHCIE€ W TOPIOYHE) MOPOJbl. XUMHUA W OHOJIOTHS.
XUMHUYECKUM COCTaB KUBOW KJIETKU: HEOpraHWyeckue (Boja M MHHEpPAIbHBIC
COJIM) W opraHnyeckue (OenaKW, KUpPBIL, YIJIEBOAbI, BUTAMHHBI) BEIIECTBA.
buonoruyeckass posnb BoAabl B xkuBOM Kamepe. DorocuHTte3. Ximopoduii.
buonoruyeckoe 3HaueHuEe BeIIECTB, OENKOB, 3(QUPHBIX Macel, J00aBOK U
BUTAMUHOB ISl ’KU3HEICSITEIbHOCTH OpTraHU3Ma.

KauectBeHHble cocTOSSHMST B XUMUHU. KadecTBEHHBbIE  COCTOSHMSL.
Pacno3Hanue BemeCTB C NMOMOIIBIO KauyE€CTBEHHBIX 3BYKOB. AHaIUTUYECKUUI
curHai. OnpezaenseMoe BEUIECTBO U PEAKTHB Ha HETO.
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Xumuueckuit sxcnepuMeHT: JlabopaTopHoe 000pyIOBaHHUE U TPUEMBI
pabotel ¢ HuM. [IpaBuna TeXHWKH O€30MACHOCTH MPU PabOTE B XUMHYECKOM
kaOuHeTe. YBenuueHue CKoOpocTH mud@dy3um a’spos3osield B BO3AyXe U HOHOB
NepMaHraHata Kaiaus B BoJAE. M3roroBieHHe MOJENed MOJEKYJ Pa3IM4YHbIX
BEIIIECTB U3 IJIACTUIIMHA

MaremaTu4eckue pacueTbl B XUMUU

OTHOCHUTENbHBIE AaTOMHBIE M MOJIEKYJISIpHbIE Macchl. OTHOCUTEIbHAs
aToMHas macca dJeMeHTa. MoekyisipHas macca. OnpeneneHue OTHOCUTEIbHO
aTOMHOM W MOJIEKYJIpHOM Macchl. MaccoBast J0Jig 3JIEMEHTa B CIIOKHOM
Beulectse. [Ipeioxkenne O BO3HMKHOBEHUM JI0JM XUMHYECKOIO JJIEMEHTA B
CJIO)KHOM BEIIIECTBE W €ro pacyeT mo (opmyne BemiecTBa. UncThie BemiecTBa M
cMmecu. llpemmoxeHne o0 4YUCTOTE BELIECTB W HOpPUMECH. [ eTeporeHHble Hu
TOMOTEHHBIE cMecH. ['a3000pasHble, KUAKUE, TBEpAble cMecu. OO0bemMHas IO
ra3za B cMecsx. Onpenenenue oobema 1oau rasa B cMecu. CoctaB aTMOCEpHOTo
BO3/lyXa U MPUPOJHOTO ra3za. Pacuer oobema 1011 ra3a B CMECH MO €ro o0beMy U
HaoOopoT. MaccoBasi J0Js BellecTBa B pacTBope. MaccoBas 10 BelllecTBa B
pactBope. KoHuentpauus. PacTBopuTenb UM pacTBOPSEMOE  BEILECTBO.
Onpenenenue Macchl pacTBOPEHHOIO BEIIECTBA IO Macce pacTBOpa W JOJE
PacTBOPEHHOIO BEIIECTBA.

Xumuueckui 3kcnepuMeHT: [lpurortoBneHune pacTtBopa € 3aJaHHOMU
MAaCCOBOM J0JIEM PACTBOPEHHOI'O BENIECTBA.

SIBneHust, BOBHUKHOBEHUE BEIIECTBAMU

Paznenenue cmeceir. CriocoObl pa3fesieHUs] CMECE U OUYUCTKU BEIIECTB.
[TpocTteiiue cnocoObl pa3ziefieHusl CMeceil: MPOCEuBaHME, pa3lieJieHue cMecen
MOPOIIKOB JKeJie3a W CEphl, MOCTENEHHOE, JCKaHTaIus, LEHTPU(yrupoBaHue,
HEKOTOpPOE pas3JeieHHe C IOMOIIbIO JEIUTEIbHOW BOPOHKH, (PUIBTpOBAHUE.
dunbTpanus B JabopaTopusx, ObITY M Ha mpousBoiacTBe. [Ipemnoxenue o
¢unbTpe. [lonstue 06 ampcopbuuu u ancopOeHTax. AKTUBUPOBAHHBINA YToJib Kak
BaXHEUIUN  ancopOeHT. YCTpOHCTBO mpoTuBorasza. JlucTwuidnus, WU
neperonka. Juctwuisius (IEeperoHkKa) Kak IMPOLECC BBIJACICHUS BEIIECTB U3
KUJIKOW cMmecu. JluctwinmupoBaHHass BojJa u  o0JlacTh €€ MPUMEHEHUS.
Kpucramnuzanus wnu BblmapuBaHue. Kpucramnuzanus U BblIapUBaHUE B
nabopaTopuu (KpUcTasuiM3aTopbl U (papPopoBbIe YAIIKHU ISl BHIIAPUBAHUS) U HA
npuposie. Ileperonka HedpTu. Hedrenpomyktel. @pakuMoOHHAs TNEPErOHKA
KUJKOTO BO3QyXa.

XHUMHUYECKHUE PEAKLIHUH. Y CIOBUS MPOTEKAHUS U MPEKPAILECHUS XUMUYECKUX
peakuuii. XUMUYECKHE PEaKIMU KAaK MPOLECC MPEBPAIICHUS OAHUX BELIECTB B

IpyrHe. YCIIOBAS NPOTEKaHWs W IIPEKpamieHns  XUMIecRIX " Beakitith.
JIOKYMEHT MOAMMCAH 3MEKTPOHHOM MOANMCHIO
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CompukocHOBeHUE (KOHTAKT) BellecTB, HarpeBanue. Karamuzarop. MHrudutop.
Ynpasnenune peakuusmu ropenus. [IpusHakn xumudeckux peakuui. [IpusHaku
XUMUYECKUX pEaKIui: U3MEHEHUE IBeTa, OOpa3oBaHHE OCaJKa, PaCTBOPEHUE
MOJIYYEHHOTO OCaJKa, BBIJICICHUE Ta3a, IOSBICHHUE 3allaxa, BBIACICHHUE WU
MOIJIONIEHUE TETUIOTHI.

XUMUYECKAN JSKCIEpUMEHT: PazneneHne cmecu kele3a ¢ Cepoi,
Pa3nenenue cMecu conu u necka. OTHOILIEHUE KUCIIOT U HIETI0YEH K MHIUKATOPAM.

Pacckasbl o xumun

PabGota ¢ TekcraMu XUMHUYECKOTO cojepkaHusi. Pacckaspl 00 y4YeHBIX.
Pacckasbl 00 aemeHTax U BemecTBax. Pacckassl 0 peakiusax

Onepatop 340 000 "KomnaHus "TeHzop" ———
[IOKYMEHT MOATMWUCAH 3/TIEKTPOHHOI MOZAMNMCHIO
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INIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3VYJIbTATHI

JIngHOCTHBIEC pe3yabTaThl OCBOCHUS ITPOTPaMMbl 0a30BOM 00pa3oBaTEIbHON
JNEATeTbHOCTH  3aKJIFOYAIOTCS B MPOBEACHUHM  OOyYCHHS B €JIMHCTBE
o0pa3oBaTeIbHOH W BOCIHUTATCIBHOM JICATEILHOCTH B COOTBETCTBHU C
BKJIIFOUYCHUEM  COIMOKYJIBTYPHBIX M  JYXOBHO-HPABCTBEHHBIX  II€HHOCTCH,
IIPOBOJIMMBIX B OOIIECTBE COOJIOJCHUS W HOPMaMH MOBEIACHUS M COOJIIOICHUS
poliecca CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIINNA O0YIAFOIITIXCS.

JIMIHOCTHBIE ~ PE3yNbTaTBl  OTPAKEHUS TOTOBHOCTH  OOYYArOIIMXCS
PYKOBOJIUTH CHCTEMOM IMO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIIUN U PACITUPATH OIBIT
NEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) DaTpUOTHYECKOTO  BOCHHUTAHUS: IIEHHOCTHOTO  OTHOIICHHUS K
OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUUYECKOMY M HAy4YHOMY HACJIEIHUIO,
3HAYCHUSIM XMMUYCCKONW HAYKH B )KU3HU COBPEMEHHOTO OOIIIECTBA, CIIOCOOHOCTSIM,
BJIQJICIOIINM CTAaTUCTHUUECKON HWHQOpMamueld o TMepeloBbIX JAOCTIKCHUSAX U
OTKPBITHSAX MHUPOBOM M OTEYSCTBCHHOM XHMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUAX O TEXHUKE MHUPA U OOIIECTBA;

2) KynbTYypHOE BOCIIMTaHWE: TPEACTABICHHE O CONHUAIBHBIX HOPMAax W
IpaBUIaX MEKIUYHOCTHBIX OTHOIICHWH B KOJUICKTHBE, KOMMYHHKATHBHOMN
KOMITETEHTHOCTH B O0IIECTBEHHO-00pa30BaTEIbHOM, Y4EOHO-NCCIIEI0BATEIBLCKOM,
TBOPYECKOM M JIPYTMX BHJaX JCSITCIHHOCTH, IIOMOINb B pPa3HOOOpa3HOU
COBMECTHOM JICSITEIBHOCTH TIIPYU BBIMOJHEHUHU, I103HABATEIbHBIX 3ajadvax,
BBITIOJTHEHUHU Yy4YE€OHBIX OSKCIIEPUMEHTOB, IIOCTPOCHHUHU YYEOHBIX TIPOCKTOB,
CTPEMJICHHUS K B3aMMOIIOHUMAaHHIO ¥ B3aHMOIIOMOIIM B MpOIecce ITOM yueOHOM
JEATCITLHOCTH, OIICHKAa CBOETO IOBEJCHHS W IIOBEJACHHUS CBOMX TOBApHIICH C
TO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS. TTOCTYIIKOB;

3) 1IEHHOCTH HAYYHOTO TMTO3HAHUS:

MHUPOBO33PCHUYECCKUE TIPEACTABICHUS O (PU3NYESCKOM H MEIUITUHCKOM
peXuUMe, COBPEMEHHBIE B3TJISIIBI HA PA3BUTHE HAYKU U (PYHIAMEHTAIbHBIC OCHOBBI
JUTS] TIOHUMAaHUS CYITHOCTH HaYYHBIX KapTHH MUpa, MpecTaBieHne 00 OCHOBHBIX
NPUHIIAIIAX PA3BUTHS MPUPOJBI, B3aUMOCBS3AX 4YEJIOBEKAa C IPUPOJIHOMU
3aKOHOMEPHOCTBIO, O POJIMKAX XMMHUH B IMO3HAHUH 3aKOHOMEPHOCTEH;

MO3HaBaTEIbHBIE MOTHBBI, HAIPABJICHHBIC HA IOJYYEeHHUE HOBBIX 3HAHUU B
00JlacTH  XMMHH, HEOOXOJUMBIX JUII HaOJIIOJCHHMS 3a IIpoleccaMu U
MEPOIPUATUSIMH, TTO3HABATETHLHOU, MH)OPMAIIMOHHON U YATATEITHCKON KYJIbTYPHI,
B TOM YHCJI€ HABBIKW PA0OTHI C Y4€OHBIMU TEKCTAMHU CAMOCTOSITEIIBHO, CIIPABOYHON
THPOPMATHONHEMAM? KU GOrasdvgy, —

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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UHTEpPEC K OOYYEHHIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TPOCKTHOM ©  HMCCIEIOBATEIHCKOM
JeSITeNbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBIEHHOCTU U YPOBHS OOy4YEHHS B
NEPCIEKTUBE;

4) ¢dopmupoBaHHE KyJIbTYpbl 3J0POBbS: OCO3HAHHWE LEHHOCTEH >KU3HH,
OTBETCTBEHHOI'O OTHOLIEHUSI K CBOEMY 3/I0pPOBbIO, YCTAHOBKA Ha 370pPOBBI 00pa3
KU3HHM, OCO3HAHUE TIOCJIEJICTBUA W  HENPUATHBIX BPEIHBIX MPUBBIYEK
(ynoTpeOyieHHs alKoroJisi, HAPKOTUKOB, KypEeHHUsI), HEOOXOAUMOCTU COOJIIOICHHUS
npaBuiI 0€30MacCHOCTH MPHU OOpaIleHUH ¢ XUMHUYECKHUMH BEIECTBAMHU B OBITY U
peabHOM KU3HU;

5) TpyAOBOrOo BOCHUTAHUS: HHTEPEC K NPAKTUYECKOMY H3YUYEHUIO
npodeccuil U TpyAa pa3IMYHOTO pOJa, YBaXXEHHE K TPyAy M pe3yibTrataM
TPYJOBOW JAEATEIBHOCTH, B TOM YHKCJIE Ha OCHOBE INPUMEHEHHs IPEIMETHBIX
3HAHMM 1O XUMHUH, OCO3HAHHBIA BBIOOP WHAMBUAYAJbHON TpPaeKTOPUU
IPOJOJIKEHUSI 00pa30BaHUS C YYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XHUMWH, OOIlIECTBEHHBIX ~ HMHTEPECOB M MOTPEOHOCTEH,  YCHEIIHOU
npodeccuoHaNbHON  JIESATEIbHOCTH M Pa3BUTHS  HEOOXOJMMBIX  YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MPOGECCUOHANBHON CpeEIe;

6) DKOJIOTMYECKOTO  BOCHHUTAHUS:  HKOJIOTMUYECKH  IeJIeco00pa3Hoe
OTHOUIEHHWE K NPUPOAEC KaK HCTOYHHKY IHKU3HM Ha 3€MJle, OCHOBE €€
CYLIECTBOBAHHUS, TIOHUMAaHKE LIEHHOCTH 3JI0POBOT0 U 0€30MacHOro o0pasa KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3MYECKOMY U TICHXHYECKOMY
3JI0POBbIO, OCO3HAHHE LIEHHOCTU COOJIOJEHUs MpaBui O€30MacCHOrO MOBEACHUS
npu paboTe C BEUIECTBAMHU, & TAKXKE B CUTYyalUsX, YIPOXKAIOIIKX 30POBBIO U
J)KU3HU JIFOACH;

CIIOCOOHOCTH MPUMEHSATH 3HAHMSI, MMOJTy4aeMble MIPU U3yUYEHUU XUMHH, IS
pelIeHus 3a/1a4, CBSI3aHHbBIX C OKPY’KAIOIIEH MPUPOIHOM CPeIoit, sl TOBBIIICHUS
YPOBHSI  DKOJOTMYECKOM KYJIbTYpPhl, OCO3HaHUS TJOOATBHOrO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeHd UX pelIeHHs] MOCPEICTBOM METOAOB XUMHH,
HKOJIOTMYECKOT0 MBIIUICHHSI, YMEHHSI PYKOBOJICTBOBAaTbCS UM B [TI03HABATEJIbHOM,
KOMMYHUKATHBHOW U COLIMAJIBHON IIPAKTUKE
METAIIPEIMETHBIE PE3VJIBTAThI

B cocraBe MeranmpeaIMETHBIX pe3yJbTaTOB €CTh 3HAUYMUMBIE  JUIS
dbopMupoOBaHUsS MUPOBO33PEHUSI OOIIECHAYYHBIC TMOHATHS (3aKOH, TEOpH,
OPUHIUI, TUIOTe3a, (aKkT, CHUCTeMa, IMPOIIeCC, IKCIEPUMEHT U JIp.), KOTOpbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX MPEIMETaX U Ha OCHOBE HAYYHBIX 3HAHUH,
U3 ATUX MPEAMETOB (POPMUPYIOT MIPEACTABICHUS O I[EJIOCTHON HAYyYHOU KapTHUHE

MHpa, W yHHBEpCAILHEIE JCHCTBAS (IIO3HABATEIBHBIC;  ROMMYHIKATHBETe,
JIOKYMEHT MOZAMNVCAH 3MEKTPOHHOM MOANMCHIO
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PETYJISTUBHBIE), KOTOPHIE MPHUBOAAT K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO H
000CHOBAHHIO YUCOHOM JESITEIHHOCTH.

[lo3naBaTenbHbIE YHUBEPCATbHBIE YUEOHBIC ICHCTBUS

bazoBsie nornueckue AENCTBUSA:

YMEHHUS HCMOJIb30BaTh MPUEMbI JIOTUYECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHWH: PacKpPhIBaTh CMBICT XUMHUYECKHUX TMOHATHHA (BBIICIATH MX XapaKTCPHBIS
MPU3HAKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMH MOHSITHSIMH), UCIOJIL30BaTh
TOHATHS U1 OOBSICHEHUS OT/ICIBHBIX (DAKTOB M SIBJICHUH, BBIOWPATh OCHOBAHHS U
KPUTEPUH IS KIAcCU(DUKAIIMU XUMHYECKUX BEIIECTB M XMMHUUYECKHX PEaKIUid,
YCTaHABJIMBATh MPUYUHHO-CIECJACTBEHHBIE CBSI3M MEXIY OOBEKTAMHU H3y4YeHUS,
CTPOUTH JIOTHUECKHUE PACCYXKJEHUS (MHIYKTUBHBIC, ICTYKTUBHbIC, 10 AHAJIOTHH),
JIeNIaTh BHIBOJIBI U 3AKITIOUCHUS;

yMEHHE TPUMEHSIThH B TPOIECCe TO3HAHUSA TOHATHS (TIPEIMETHBIE U
METaInpeIMETHbIE), CHAMBOJIMYECKHE (3HAKOBBIC) MOJCIIH, UCTIOIb3YEMbIE B XMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJI D3JIEeMEHTa), XUMU4eckas QopMmyna U ypaBHEHHUE
XUMHUYECKOUN peakIuu — MPHU PelieHnH yueOHO-TI03HABATEIBHBIX 33/1a4, C YYETOM
ATUX MOJIENbHBIX MPEJACTABICHUN BBISBISATh M XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKN U3y4aeMbIX 00bEKTOB — XUMUUYECKHX BEIIECTB U XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IMPHUYUHHO-CJICICTBEHHBIC CBSI3H U
MPOTUBOPEYHS B H3y4aeMbIX MPOIECCAX U SIBICHUSX.

ba3zoBeie ncciieoBaTeNbCKUE AEHCTBUS:

YMEHHUE HCMOJb30BaTh MOCTABJICHHBIE BOMPOCHI B Kau€CTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAUECTBE OCHOBBI J1s1 (HOPMUPOBAHUS TUTIOTE3HI 10 IIPOBEPKE
NIPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHU;

NpUOOpETeHHE OMbITa MO TMUIAHUPOBAHUIO, OPraHU3allUd U MPOBEICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOIoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATEIFHO MPOTHO3UPOBATH €TI0 pe3yabTaT, PopMyIupoBaTh 0000LICHUS U
BBIBOJIBI TIO PE3YJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIIEI0BAHUS, COCTABISATH OTUET
0 MPOJIeTTaHHOH padoTe.

Pa6ota ¢ uadopmanmeii:

yMEHUE BbIOUpATh, AHAIM3UPOBATH U HMHTEPHPETHUPOBATH HH(MOPMAIINIO
pPa3JIMYHBIX BUJIOB U (DOPM MpEACTaBICHUMN, MTOTYYaeMyI0 U3 Pa3HBIX HCTOUHUKOB
(HayyHO-TIOMYJIIpHAsT XUMHUYECKasl JIUTepaTypa, CIpaBOYHbIC MOCOOUs, PECypChl
WNurepHera), neragbHO OIEHUBATH IMPOTUBOPEUMBYIO M HEJOCTOBEPHYIO
uHpopMaIuio;

yMEHHE MPUMEHSTh Pa3jIudHble METObl U 3alpOChl MPU MOUCKE U O0TOOpPE

AH(QOPMAINA ¥ COOTBETCTBYIOIINE JaHHEIE, HeoOXomuNMBie” A Bhiffo iHe i
JIOKYMEHT MOAMNMNCAH 3MEKTPOHHOM MOAMMCHIO
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Hay4YHBIX U [TO3HABATEIbHBIX 33/1a4 ONPEAEIEHHOr0 TUIla, IPUOOpPETEHUE ONbITA B
o0lacTh HKCIOJIb30BAaHUA HMH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM,
BJIa/ICHUE KYJIbTYpOil, aKTHBHOE HCIIOJIb30BAHUE PA3JIUUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIBLHO BBIOMpPaTh ONTUMAJIbHYIO (hOpMY ITpEACTaBICHHUS HHPOpMalUU U
WUIIOCTPUPOBATh PEIIAEMbIe 3aJaul HECIOKHBIMH CXEMaMH, JAHarpaMMaMu,
OpyrumMu popMaMu rpauKoB U UX KOMOMHAIUSAMU;

YMETh HCHOJB30BaTh W aAHAJIU3UPOBaThL B Mpolecce Y4YeOHOU U
UCCJIeI0BATEIbCKON JeSTENbHOCTH MH(DOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJILCKOTO XO3SMCTBA, CEJIbCKOTO XO34iCTBA W TPAHCIOPTAa Ha COCTOSTHUE
OKPY’KAIOIIEH MPUPOTHON CPEIBI.

KoMMyHUKAaTHBHBIE YHUBEPCAIbHBIE TEXHOJIOIMYECKUE IEUCTBHUS:

YyMEHHS 3aJaBaTh BOMNPOCHI (B XoA€ jauagora U (WJIM) AUCKYCCHH) IO
cymiecTBy  oOcykmaemMoi  Tembl, (OpPMyIUpPOBAaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIIIOJTHEHUS IPEATIOKEHHON 3a/1a4H;

YMEHUS TPEACTABIATh IMOJYYEHHBbIE  pe3yibTaThl  IMO3HABATEIbHOU
NEeSTENbHOCTY B YCTHBIX M TIMCBMEHHBIX TEKCTaX; JiejaTh MPE3EHTAIUIO
PE3yNbTATOB BBINOJHEHUS XMMHUYECKOTO HKCIIEpUMEHTa (Ja00paTOPHOTO ONBITA,
71ab0paTopHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, yUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOrO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIPHON M  MCCIIEIOBAaTEIbCKOM  ACSATENIBHOCTH P PELICHUU
BO3HUKAIOIIUX NpPOoOJieM Ha OCHOBE ydeTa OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3uuui (00Ccyx aeHusi, OOMEH MHEHHUSIMHU, «MO3TOBbIE€ LITYPMbD», KOOpJAUHALUS
COBMECTHBIX JCHMCTBUM, ONPEACIICHUE KPUTEPUEB II0 OIEHKE KadecTBa
BBITIOJTHEHHOHM pabOThI U APYTHE).

PerynaruBHbie yHUBEpCaIbHbIE YUeOHBIE IEUCTBHUSL:

YMEHHE CaMOCTOATENbHO OMPENEsITh LEIN ACSITeNbHOCTH, MIaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIMPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NEeSTeIbHOCTD, BEIOMpATh Hanbonee 3(pPeKTUBHBIE CIIOCOOBI PEIICHUS YICOHBIX U
NO3HABATEIBHBIX 337a4, CaMOCTOSITEIbBHO COCTAaBJISITH WIM KOPPEKTHPOBATH
NPEJIOKEHHBIA QJITOPUTM JEHCTBUI MpPU BBINOJHEHUM 3aJaHUN C Y4ETOM
NOJIyYEHHsI HOBBIX 3HAHMl 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKLMSIX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJjbTaTa 3asBJIECHHON LIETU, YMEHUE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIOBHH 3aJaHUM.
[MPEJIMETHBIE PE3VYJIBTATHI
7 KITACC

B cocrtaBe mnpeameTHBIX pe3yJbTATOB IO OCBOCHHUIO 00S3aTE€IBHOTO
coJiepKaHus, YCTAHOBJIEHHOTO JaHHOM (enepaibHOW paboyeil mporpamMMmon,

BEIIE/SAIOT: OCBOEHHLIE O0yJAIONIMMICS HaydHBIE 3HaHUA, §MEHNS U tHoCEBh
JIOKYMEHT MOAMMCAH 3MEKTPOHHOI MOANMCHIO
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NeHCTBHM, crnermuduuecKkue JUisi MPEeIMETHOM 00JIacTH  «XHUMHS», BHJBI
NESITEIbHOCTH IO  TMOJYYCHUIO HOBOIO 3HAHWS, €ro HHTEePHpETaIUH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYAITUSX.
K koniry 00yuenust B 7 kiacce npeIMETHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y OOYUAIOIINXCSI YMEHUM:
® OIKCHIBATH CBOMCTBA BEIIECTB, BBIACISIS UX CYIIECTBEHHBIE MPU3HAKU,
XapaKTepPU30BaTh BEILIECTBA MO COCTaBY U CBOMCTBAM, YCTaHABIMBATh MPUUYMHHO-
CJICJICTBEHHBIC CBSI3M MEXKIY JTAHHBIMHU XapaKTEPHUCTUKAMU BEIIECTBA;
® pPacCKpbhIBaTh CMBIC OCHOBHBIX XUMHYECKHX IIOHATHUH «aTOM»,
«MOJIEKYJIa», «XUMHYECKUH DBJIEMEHT», «IPOCTOE BEIIECTBO», «CIIOXKHOE
BEILIECTBO», UCIIOJIb3YSl 3HAKOBYIO CUCTEMY XUMUH;
e y300paxaTh COCTAaB IPOCTEHIIUX BEIIECTB C IMOMOIIBI XUMHUUYECKUX
dopmyur;
® BBIYUCISATH OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO MAacCy BEIIECTB, a TAaKKe
MAacCOBYIO JIOJNIO XUMHYECKOTO JJEMEHTAa B COCAUHCHUSAX JUIsi OLECHKHA HX
MPAKTUYECKON 3HAUYMMOCTH;
® OOBSACHATH CyTh XUMHUYECKHUX MPOIECCOB U WX MPUHITUIIUAIBHOE OTIMYHE
OT (PUBHYECKUX;
® Ha3bIBaTh IPU3HAKK W YCIOBUS IPOTCKAHUS XUMHUYECKUX PEAKIIUU;
BBIABJISATH B MPOLECCE OKCIEPUMEHTAa IPU3HAKU, CBHAECTEIBCTBYIOIIUE O
MPOTEKAHWH XUMUYECKON PEAKIUH;
® TOTOBUTH PACTBOPHI C OIPEICICHHON MAacCOBOW JI0JEW PACTBOPEHHOTO
BCIIIECTBA;
® TIPOBOJWTH HECIOXXHBIE XHUMHYCCKHE ONBITHI M HAOMIOACHUS 3a
U3MCHEHUSIMU CBOMCTB BEIIICCTB B IMPOIIECCE UX MPEBPAIICHHI; COOII0IaTh IIPaBra
TEXHUKHU 0€30MaCHOCTH MPHU MPOBEICHUN HAOJIOJCHUN U ONIBITOB.

Onepatop 340 000 "KomnaHus "TeHzop" ———
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KITACC
KosmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢poBbie)
Ne mi/mm Kounrtpoabusie | IlpakTHueckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypchbl
1 X¥MHS B LIEHTPE €CTECTBO3HAHUS 13 1
2 MaremaTuyeckue pac4éTbl B XUMUH
3 SIBieHUs, TPOUCXOAAIINE C BENIECTBAMU
4 Pacckazbr 0 xumun 3
OBHIEE KOJIMYECTBO YACOB I10 34 3 4
MNPOI'PAMME
Onepatop 340 000 "KomnaHus "TeH3op"
[IOKYMEHT MOAMMCAH 3MIEKTPOHHOI MOAMMCHIO
rOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA30BATEJIbHOE 15.09.25 07:53 (MSK) CeptudukaT 657B705DD2B2A84BBE2FA2B5DBBED28E
YYPEXXAEHWE CPE[HAS1 OBLLLEOBPA3OBATEJIbHAS LLKOJIA N2 706 [eiictayet ¢ 06.03.25 no 30.05.26
MOCKOBCKOIO PAUOHA CAHKT-NETEPBYPrIA, Lloii ManuHa CepreeBHa,
[upekTop




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne n/m

Tema ypoka

KoauuyecTBOo 4acoB

Bcero

KonTposabubie
padoThI

JlaTa
IIpakTueckue

padoThI

DJIeKTPOHHbIE
nugposbie

H3YyYCHUA 05p330BaTeJIbele

pecypcbl

BBoxubi uncTpykraxk 1no Th. Xumus
KaK 4acTb ecTecTBO3HaHus. IIpenmer

xumMun. Puznyeckue Tejia U BEIMECTBA.

CaoiicTBa BemecTB. [Ipumenenue
BEIIIECTB HA OCHOBE UX CBOMCTB.

Habmroienne kak OCHOBHOM METO/T
MTO3HAHHUSI OKPYKAOLIETO MUPA.
YcnoBust mpoBeieHUs] HAOTIOICHHUS.
I'unoresza. DxcnepuMeHT. BeiBoI.
Crpoenue miamenu. Jlaboparopus u
o0opynoBaHue.

[TpakTnueckas pabora Ne 1 «IIpaBuna
TEXHHUKHU 0€30IacHOCTH Ipu paboTe B
KaOMHEeTe XUMMHUHU. 3HAKOMCTBO C
71a00paTOPHBIM 000PYIOBAaHUEM:
YCTPOMCTBO, Ha3HAYEHNUE, IPUEMBI
obpamenus». Muctpykrax mo Th.

[TpakTtuyeckas padora Ne 2
«Habmrotenune 3a ropsimei cBevoil.

[npekTop

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YUYPEXXAEHWUE CPE[HASA OBLLLEEOBPASOBATEJIbHAS LLIKOJIA N2 706
MOCKOBCKOIO PAUOHA CAHKT-NETEPBYPrIA, Lloii ManuHa CepreeBHa,

15.09.25 07:53 (MSK) CepTtudukat 6578705DD2B2A84BBE2FA2B5DBBED28E
[evictByeT ¢ 06.03.25 no 30.05.26

Onepatop 340 000 "KomnaHus "TeH3op"
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YcTpoicTBO M paboTa CHUPTOBKH.
HNucrpykrax no Th.

MopenupoBaHue

XHUMHAYECKUH 3JIEMEHT. XMMHUYCCKHE
3Haku. X o0o3HaueHue,
MpOU3HOIIEeHNE. XUMHUECKUEe (HhOPMYITbI
BelecTB. [IpocTeie U CIOXKHbBIE
BemiecTBa. HIEeKCh 1 KO3 DUITMEHTHI.
KadecTBeHHBIN M KOJTHYECTBEHHBIH C

Xumus u puszuxa

AFpCFaTHI)Ie COCTOSIHHA BCUICCTB.

Xumust u reorpadus.

10

XumMusa 1 OMOJIOrUsl.

i el

11

KauecTBeHHBIE peakiuu.
Pacrio3znaBaHue BEMECTB C ITOMOIIBIO
KAueCTBEHHbIX PEaAKIUH.
AHanuTHYECKHi CUTHAI.
OmpenensieMoe BEIIEeCTBO U PEaKTUB Ha
HETO.

12

0O00011eHE U cUCTeMAaTU3alUs 3HaHUI
110 TeMe «XHUMHUS B LIEHTPE
€CTECTBO3ZHAHUS.

13

KonTtponbsnas padora Nel «Xumust B
LIEHTPE €CTECTBO3HAHUSD.

14

OTHOCUTEIbHASA ATOMHAA 1
MOJIEKYJISIpHAsl Macca

Onepatop 340 000 "KomnaHus "TeH3op"

[npekTop

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YUYPEXXAEHWUE CPE[HASA OBLLLEEOBPASOBATEJIbHAS LLIKOJIA N2 706
MOCKOBCKOIO PAUOHA CAHKT-NETEPBYPrIA, Lloii ManuHa CepreeBHa,
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15

MaccoBast 105151 XAMHUYECKOT0 JIEMEHTA
B CJIO)KHOM BEIIIECTBE M €€ PacyerT 1o
dbopmyIie BemecTsa .

16

YucTele BEECTBA U CMECH.
['eTeporeHHbIe U TOMOT€HHBIE CMECH.
["a3o00pa3Hble (BO3MyX, MPUPOTHBIN
ra3), xujakue (HeThb), TBEpAbIE CMECH
(TopHBIE TTOPO/IBI, KyTUHAPHBIE CMECH U
CUHTETHYECKHU

17

OObeMHas nois raza B cmecu. CocraB
aTMOC(epHOro BO3ayXa M MPUPOJTHOTO
ra3a. PacueT oObema 10J11 raza B CMECH
o ero o0beMy U Ha00OpOT.
MIPUPOIHOTO raza

18

MaccoBas 1071 BEIecTBa B pacTBOPE.
Konnenrpanus. PacrBopurens u
pacTBOpEHHOE BelecTBO. Pacyer maccsl
pPacTBOPEHHOI'0 BEUIECTBA 10 Macce
pacTBOpa U MacCOBOU J0J1€
PacTBOPEHHOI'O BEILIECTBA.

19

ITpakTueckas padora Ne3
«IIpurorosienue pacTBopa ¢ 3aJaHHON
MacCOBOM J10JI€M paCTBOPEHHOT O
Bewectsay. Muctpykrax o Th.

20

IToHsTHE O YMCTOM BEIISCTBE U
npuMmecu. MaccoBast 107151 TPUMECH B
o0pasiie HCXOHOTO BEIIeCTBa.
OcnoBHOe BeliecTBO. Pacuer Macchl

OCHOBHOI'O B€IICCTBA 11O Macce

[npekTop

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
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BEIIECTBA, COAEPKALLETO
OIIPEICJIEHHYI0 MaCCOBYIO JIOJIIO
IIpUMeEceH.

21

O06o01IeHne U CUCTEMAaTH3aIis 3HAHWH,
pelieHue 3a1a4d U yIpaKHEHU! 10 TeMe
«MaTeMaTHYeCKHE PACYCThl B XHMHI)

22

KontponbHas padora Ne2 «MaTtemaruka
B XUMHUI.

23

Pa3nenenue cmecent

24

dunbTpoBaHue B 1a00paTOpPUHU, OBITY U
Ha npousBoacTse. [Ionarue o
¢dubTpare

25

Ancop6uus. [Tousitue 06 aacopounu u
ancopOeHTax. AKTUBUPOBAHHBIIN YroJb
KaK BaXHEHIITUH afcOpOCHT.
YeTpolcTBO IPOTUBOrasa.

26

Juctunnsanus (meperoHka) Kak nporece
BBIJICJICHUS BEILIECTBA U3 JKUKON
cMmecu. JluctTuiuipoBaHHas BoJa U
o0nacTu ee NpUMEHEHUS.
Kpucrannu3zamus uinm BellapuBaHue B
nabopaTopuu (KpUCTAIU3ATOPBI U
dapdopoBbIe YAIIKY ISl BEITAPUBAHUS)
u npupoze. [leperonka Hedru.
HedrenponykTsl. @pakiinoHHas
MEPEroHKa XUIKOro BO3/1yXa.

27

[IpakTnueckas padora Ne 4 «Ouncrka
[IOBapeHHOU conu». MHCTpyKTax 1o

Thb.

AR

[npekTop

Ha
T JJTEN

rTOCYAAPCTBEHHOE BHOKE
YUYPEXXAEHWUE CPE[HASA OBLLLEEOBPASOBATEJIbHAS LLIKOJIA N2 706
MOCKOBCKOIO PAUOHA CAHKT-NETEPBYPrIA, Lloii ManuHa CepreeBHa,

THOE OB

LLIEOBPA3OBATEJIbHOE
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28

XHWMHYECKUE PEAKLIUU KaK IIPOLIECC
IIPEBpALICHHS OJIHUX BEIIECTB B
JIpyrue. Y cioBus NPOTEKaHUs U
MpEKpaIIeHUs] XUMHUYECKUX PEaKIIHil.
ConpukocHOBeHHE (KOHTAKT) BEIIECTB,
HarpeBanue. Karanuzarop. Uarudurop.
VYrpasneHue peakiusMu rOpeHust.

29

IIpu3Haku XMMUYECKUX PEAKIUN:
U3MEHEeHHUeE 1BeTa, 00pa3oBaHUE 0Ca/IKa,
pPacTBOPEHME MOIIYYEHHOI'O 0CalIKa,
BBIJICJICHUE I'a3a, [TOSBJICHUE 3a11axa,
BBIJICJICHUE WUJIU TOTJIOEHUE TETUIOTHI.

30

O00011IeHIE U CUCTEMATH3aIAS 3HAHUI
o TeMe «SIBJIeHus, TPOUCXOISAIITNE C
BEII[ECTBAMU.

31

Kontponbnas padora Ne 3 mo Teme
«SIBIECHUS, TPOUCXONIAIIINE C
BEI[CCTBAMHI.

32

Brinaronuecst pycckue ydeHble-
XUMUKH. J)KU3Hb U 1eaTelIbHOCTh M. B.
Jlomonocoga, JI. 1. Menneneea, A. M.
byrneposa

33

MHOFOO6paSI/Ie XUMHNYCCKHUX BCIHICCTB.

34

MHOI‘OO6p831/Ie XUMHUYCCKUX BCIICCTB.

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

34

Onepatop 340 000 "KomnaHus "TeH3op"
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[IOKYMEHT MOZAMNWUCAH 3MEKTPOHHOW MNOANUCHIO

FTOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHUE CPEHAA OBLLLEEOBPA3SOBATEJIbHASA LLIKOJIA N2 706
MOCKOBCKOIO PAMOHA CAHKT-METEPBYPTA, Lloit FanuHa CepreesHa,
[AvpekTop
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