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HOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMUHM Ha ypOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHMsI COCTaBJIEHa HA OCHOBE TpeOOBaHMH K pe-
3yJIbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOW IPOrpaMMbl OCHOBHOTO 00IEro oOpa3oBaHUs, MPEICTaBICHHBIX B
@®I'OC 00O, a Taxxe Ha ocHOBE (eepaibHOI paboyel MPOrpaMMbl BOCIIUTAHUS U C YIETOM KOHIIEIIIMHU TIPENojaBaHus
ydeOHOro IpeaMeTa «XUMus» B 00pa3oBaTesIbHBIX opranu3anusax Poccuiickoit @enepaunu.

[Iporpamma o Xxumuu 1a€T NpeCTaBICHUE O LEIsX, 00LIel cTpaTerud 00y4YeHHsl, BOCIUTaHUS ¥ Pa3BUTHsI 00y-
YAIOMINXCS CPEACTBAMHU y4eOHOTO IIpeIMETa, YCTaHABIMBAET 0043aTeIbHOE IPEAMETHOE COAEPKAHUE, IPEAYCMAaTPHBACT
pacInpeneneHue ero no KjaccaM U CTpyKTypUpOBaHHE MO Pas3zieiaM U TEMaM IMPOrpPaMMBI IO XMMHUH, ONPEAEIsAeT KOInde-
CTBEHHBIE M Ka4€CTBEHHBIE XapaKTEPHCTUKU COIEPIKaHUS, PEKOMEHIYEMYIO IIOCIEN0BATEIbHOCTh M3YYECHUS XHMUH C
y4€TOM MEXIIPEAMETHBIX M BHYTPHIIPEAMETHBIX CBA3EH, JIOTMKH y4eOHOTO Ipoliecca, BO3PAaCTHBIX OCOOEHHOCTEH 00y-
YAIOMINXCS, OTPEIENAET BO3MOKHOCTH TPEAMETA JUTS Pealu3alni TpeOOBaHMH K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa-
30BaTeJILHOM NPOrpaMMBbl Ha YPOBHE OCHOBHOT'O 0OIIero oOpa3oBaHus, a TakkKe TPeOOBAaHHU K pe3yibTaTaM OO0y4eHUs
XMMHH Ha YPOBHE LieJICi N3yueHHUs IpeIMeTa 1 OCHOBHBIX BUJIOB yueOHO-TI03HABATENBHOM IEATEIbHOCTH 00y4Yaromerocs
10 OCBOCHHIO Y4eOHOTO COZEpKaHuUsI.

3HaHME XUMHU CIIY)KUT OCHOBOH JUIsl (POPMUPOBAHUSI MUPOBO33PEHUS 00yUarOLIEerocs, ero npejcTaBIeHUH 0 Ma-
TEpUATbHOM E€IWHCTBE MHUPA, BAXHYIO POJIb UTPAIOT (GOpPMHUpPYEMble XUMHEH NpENCTaBJICHHUS O B3aMMOIIPEBPAIICHHIX
SHEPTHH U 00 IBOIIIOIMHU BELIECTB B IIPUPOJIE, O MYTAX PEIICHHUs IIT00ABHBIX IPOOJIEM YCTOHUMBOTO Pa3BUTHS YelioBEUe-
CTBa — CHIPbEBOM, YJHEPTETHICCKOH, ITUIIEBOH U IKOJIOTHIECKOH 0€3011acHOCTH, IPOoOIIeM 3IpaBOOXPAaHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peann3aiii BO3MOXKHOCTEH AJIs1 cCaMOPa3BUTHA U (POPMHUPOBAHUS KYIbTYPHI JINYHOCTH, €€ oOmIei
1 QyHKINOHATBHOM TPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUPOBAHNE MBIIUICHHUS U TBOPYECKUX CHOCOOHOCTEH 00ydarommxcs, HABBIKOB UX CaAMOCTO-
SATENBHOM yu4eOHO! AeSTEIbHOCTH, SKCIICPUMEHTAIBHBIX U UCCIIEI0BATEIbCKIX YMEHNH, HEOOXOANMBIX KaK B IIOBCETHEB-
HOM JKH3HHU, TaK U B IPOHECCUOHATIBHOM /IS TeIbHOCTH;

3HAaKOMUT CO cneumbnxoﬁ HAaYy4YHOI'0 MBIIIJICHHUSA, 3aKJIaJAbIBACT OCHOBBI IICJIOCTHOT'O B3TJIs[la HA €AWMHCTBO IMPU-
POJIbI M YEJIOBEKa, SIBJISICTCS] OTBETCTBEHHBIM ATANlOM B (DOPMHPOBAHUY €CTECTBEHHO-HAYYHOH IPaMOTHOCTH 00yYatOLIHX-
cs;

croco0cTByeT (POPMHUPOBAHUIO LIEHHOCTHOI'O OTHOLICHUS K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K IIPUPOJE, K Ye-
JIOBEKY, BHOCHUT CBOW BKJIaJI B 9KOJIOTHYECKOE 00pa30BaHie 00Y4aIOIINXCS.

JlaHHBIe HanpaBJICHNS B OOYYEHUHN XHMUHN 00ECTIEINBAIOTCS CIENU(HUKOI CofepKaHUs YIeOHOTO IpeaMeTa, Ko-
TOPBII ABIISETCS MENarorudeckKy afanTHPOBAaHHBIM OTpa)KeHHEM 0a30BOH HayKH XMMHHM Ha ONPEAEIEHHOM 3Tare eé pas-
BHTHSL.

Kypc xuMnu Ha ypoBHE OCHOBHOTO 0OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH HA OCBOSHHE 00YYAIOIIUMHUCS CHCTEMBI
MEPBOHAYAIIBHBIX MMOHATUN XUMHUH, OCHOB HEOPTaHUYECKOH XMMHU U HEKOTOPBIX OTIENbHBIX 3HAYMMBIX IMOHSATHH Opra-
HUYECKOU XUMHUH.

CrpykTypa coaepkaHHs IPOrpaMMBI TI0 XUMHUH ¢(OPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAX0/a K €€ N3yUCHHIO.
ConepmaHHe CKJIaAbIBACTCA U3 CUCTCMbI MMOHATHI O XUMHYECKOM DJIEMEHTE U BCHICCTBEC U CUCTCMBI MMOHATHNA O XMMHUE-
ckoil peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHM30BaHBI MO MPUHIUITY MOCIEI0BATENILHOTO PAa3BUTUS 3HAHUU Ha
OCHOBE TEOPETHYECKUX MPEICTABICHUH Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO Y4€HHS KaK OCHOBBI BCEI'O €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHMUU;

— Y4EHHUsI O CTPOCHUH aTOMAa U XUMHUYECKOH CBSI3H;

— NIPEJCTaBICHUH 00 3JIEKTPOINTHIECKOH ANCCOIMAIIN BELIECTB B PACTBOPAX.

Teopernueckue 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE HMITMPUYECKH TTOJYyIEHHBIX U OCMBICICHHBIX (DAKTOB, pa3-
BUBAIOTCS TIOCJEOBATEIBHO OT OIHOTO YPOBHS K APYrOMY, BBINONHSS (YHKIHH OOBSCHEHHS W IPOTHO3HPOBAHUS
CBOMCTB, CTPOCHHS U BO3MOKHOCTEH MPAKTHYECKOT0 IPUMEHEHUS U TIOTY4YEHUS U3y9aeMbIX BELECTB.

OcBoeHHUE MPOrpaMMbl IO XUMHH CIIOCOOCTBYET ()OPMHUPOBAHUIO MPECTABICHHSI O XUMUYECKON COCTaBIISIOIIEH
HAy4HOU KapTHUHbl MHUpa B JIOTHUKE €€ CUCTEMHON IPHUPOJbI, LICHHOCTHOIO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOJaM
TIO3HaHUA B HAYKE. I/IsyquI/Ie XUMHUHU MPOUCXOJUT C NIPUBJIICYCHUEM 3HAHUM U3 paHeC N3YyYCHHBIX yqe6H51x MpeaAMETOB:
«Oxpyxarommii Mup», «buonorus. 5—7 knaccel» u «duzuka. 7 Kiacey.

IIpu n3ydeHnH XUMHUH IPOUCXOIUT (POPMUPOBAHHUE 3HAHWN OCHOB XHUMHYECKOW HAyKH KaK OOJIACTH COBPEMEH-
HOTO €CTECTBO3HAHMS, NPAKTUYECKOI 1eATEIbHOCTH UeJIOBEKAa U KaK OJHOrO U3 KOMIOHEHTOB MHUPOBOM KyJbTYpHI. 3aaa-
4ya y4eOHOro mpeaMera COCTOUT B (DOPMHUPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHWH — Ba)KHEHIINX (aKTOB, MOHATHH, 3a-
KOHOB M TEOPETHYECKUX ITOJIOKEHUH, TOCTYIMHBIX 0000IEeHNIT MUPOBO33PEHUECKOTO XapaKTepa, si3blka HayKu, B MPHOO-
IIEHNH K HAyYHBIM METOJaM IT03HAHUs NPU M3YYCHHH BEIIECTB M XMMUYECKHX PEaKLUi, B (OPMUPOBAHUU U Pa3BUTUHU
TIO3HABATEJIbHBIX YMEHUI M WX NPUMEHEHUH B y4eOHO-TI03HABAaTENbHOW M y4eOHO-HCCIIeIOBATEIbCKOM IEATEIbHOCTH,
OCBOCHHUH NPaBHJI 0€301aCHOT0 0OpaIeHHs C BEIIECTBAMH B TIOBCEJHEBHOM YKH3HU.

[Ipu n3ydeHNHn XMMHU Ha yPOBHE OCHOBHOTO O0IIETro oOpa3oBaHUs Ba)KHOE 3HAUEHHE NPHOOPENH Takue eI,
KaK:

— (hopMHUPOBaAHNE HHTEIICKTYAIBHO Pa3BUTOH JIMYHOCTH, TOTOBOK K caM000pa30BaHMIO, COTPYIHHYIECTBY, CaMO-
CTOATCIIBHOMY IPUHATUIO peIHeHPIﬁ, CIoCOOHOM ananTupoBaATHCA K 6I)ICTpO MCHAOMUMCA YCJIOBUAM JKU3HU,

— HaIpaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE MPHOOIIeHNE 00yJaromuXxcs K CAMOCTOSTEIFHON MO3HABA-
TENBHOM JESITEeNbHOCTH, HAyYHBIM METO/IaM ITO3HaHHSA, (OPMHUPYIOIIINM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMHUU;



— ofecrnieyeHHe yCIOBHMA, CIIOCOOCTBYIONIMX MPUOOPETCHHUIO OOYYAIOIIIMMUCS OIBITa PA3HOOOPA3HOM JeATEIBHO-
CTH, MMO3HAHUSA U CAMOIIO3HAHMS, KIFOUYEBBIX HABBIKOB (KJIFOUCBBIX KOMIICTCHIIUIT), IMCIOIIUX YHUBEPCAIBHOC 3HAYCHHE
JUTSL pa3IIUYHBIX BHJOB JCSITEIBHOCTH;

— (opmupoBaHue 001IeH (YHKIIMOHAIFHON M €CTECTBEHHO-HAYYHON ITPaMOTHOCTH, B TOM YHCJIEe YMEHHH 00bscC-
HATh U OLICHUBATH SBJICHUS OKPYXKAIOIIETO MUPA, MCIIOIb3Ys 3HAHUS W OIBIT, OJIYYCHHBIC TIPH M3YYCHUU XUMHH, MPH-
MEHSTh UX MPU PEUICHUH MPOOJIEM B MTOBCETHEBHOM KU3HU U TPYIOBOH NIEATCIHHOCTH;

— (opMHpOBaHHE Y O0YJAIOUINXCS TYMaHUCTHICCKUX OTHOIICHUH, MOHNMaHUS [IEHHOCTH XMMHUYECKUX 3HAHUH
JUI BBIPAOOTKH DKOJOTHYECKH IEJIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYHOBOW JNEATEIFHOCTH B IENIAX COXPAaHCHHS
CBOETO 30POBBS U OKPY’KAIOLIEH NPUPOIHON CPEIBL;

— pa3BUTHE MOTHBAINH K 00YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO i CAMOBOCIITAHUIO HA OCHOBE YCBOCHUS
0011eYeTI0OBeYeCKIX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOPY MPOGMIIS U HANIPaBICHHOCTH JalbHEHIIero ooyd4e-
HUSL.

OO111ee YUCIIO 4acoB, OTBEAEHHBIX Ul U3YUYEHUsI XMMUHU HAa YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHus, COCTaBIIs-
eT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Helelnto), B 9 kiacce — 68 yacoB (2 yaca B HEJCITIO).

IIporpamma Oynet peanu3oBana B 8A kimacce 3a 65 yacos, B 86 - 3a 66 yacos, B 8B - 3a 67 vacos. [Iporpamma B
8-X Kyaccax Oy/eT BBIIIOJIHEHA B TIOJIHOM 00BEME 3a CUET UCIIOIB30BaHHS PE3EPBHBIX YPOKOB.

IIporpamma Oynet peanusoBana B 9A kimacce 3a 66 yacos, B 96 - 3a 66 yacos, B 9B - 3a 65 vacos. [Iporpamma B
9-x kmaccax OyJeT BBINOJHEHA B TOJTHOM 00BEMe 3a CUET MCIIONIF30BaHUS PE3EPBHBIX YPOKOB.



COJAEPXAHUE OBYUEHUSA
8 KJIACC

IlepBoHaya/ibHbIEe XUMHYECKHE TOHATHS

IIpeamer xumun. Ponb XUMuUM B KM3HM 4eloBeka. XUMHUs B cUCTeMe Hayk. Tena u BeulectBa. Puznyeckue
CBOMCTBA BEILIECTB. ArperatHoe coctosinue BeuiecTB. [loHsTHE 0 METOAaxX MMO3HAHUS B XMMUU. UHCThIE BellecTBa U CMe-
cu. CriocoObI pa3JiesicHus CMECEH.

ATOMBI U MOJEKYNBbI. XUMHYECKHE 3JIeMEeHTHI. CHMBOJIBI XUMHYECKIX 3JIEMEHTOB. [IpocThIe M CIIOXKHEBIE Bele-
cTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xummaeckas: GopMyina. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MTOCTOSHCTBA COCTaBa BEIIECTB.
OTtHOcHuTenbHAs aToMHas Macca. OTHOCHTEIbHAS MOJIEKyJIsipHas Macca. MaccoBasi IOJIsI XMMHYIECKOTO AIIEMEHTa B CO-
CIIMHCHUU.

KomuuectBo BemectBa. Moinb. MosnsipHas macca. B3auMocCBsI3b KOIMYECTBA, MACCHI U YUCIIA CTPYKTYPHBIX €U~
HUI] BeniecTBa. Pacuétel mo hopMynaM XUMUIECKUX COCTUHCHUH.

duznyeckue U XUMUYECKHUE SIBJICHUSA. XUMUYECKas peakiys U e€ MpU3HaKu. 3aKOH COXpPaHEHHS MacChl BEIIECTB.
Xumnueckue ypaBHeHus. Kiraccupukaiys XUMAYECKUX PEaKIMi (COCTIMHCHUS, Pa3I0KEHUs, 3aMEIICHUs, 0OMEHA).

XumMuyeckuii IKCIEPUMEHT:

3HAKOMCTBO C XMMUYECKOH MOCYI0U, MpaBUiIaMu paboThl B JT1abopaTopuu U mpuémamu obOpaiieHus ¢ adbopa-
TOPHBIM 00OPYZOBaHHEM, H3YUCHHE U OMHCcaHHe O(U3NIECKUX CBOMCTB 00pa3lloB HEOPTaHMYECKUX BEIIECTB, HaOIrOIe-
HUe Qr3myecKuXx (IUIaBIeHNE BOCKA, TAsSHIE JbJ1a, PACTHPAHUE caxapa B CTYIKE, KHIIEHHE W KOHICHCAIIUS BOJBI) H XIMHU-
Yeckux (TOpeHHe CBeUYH, MPOKAINBAHIE MEIHON IPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KUCIIOTOW) SBICHUH, HaONfOIeHIE
U ONNCaHHE MPU3HAKOB NMPOTEKAHWSI XUMHYECKUAX peaknuil (pa3lioKeHHe caxapa, B3aWMOJCHCTBHE CEPHOW KHCIIOTHI C
xmopuaoM Oapws, pasnoxenne ruapokcuna meau (1) mpu HarpeBaHny, B3aNMOACHUCTBHE XKelle3a C pACTBOPOM COJIH MEAH
(1), uzyyenue crocoOOB pas3/ielieHus CMECei: ¢ MOMOIIBI0 MarHuTa, PUIBTPOBAHUE, BHIIAPUBAHKE, TUCTUILISALHS, XPO-
MaTorpadusi, MPOBEACHNUE OYUCTKY TOBAPCHHOM COJH, HAOIOJICHUE U OMTUCAHUE PE3YJIbTATOB MPOBEACHHUS OIBITA, HILTIO-
CTPHUPYIOIIETO 3aKOH COXPaHEHHsI MacChl, CO3/IaHHe MOIENIEH MOJIEKY (IIapOCTEPKHEBBIX).

Baskneiiniue npeacraBuTe M HEOPraHNYECKUX BelleCTB

Boznyx — cmech razoB. CocrtaB Bo3nyxa. Kucinopon — alieMeHT ¥ IpocToe BelecTBo. HaxoxaeHue kuciopoia B
npupoJie, pu3nvecKue U XMMU4ecKue cBoiicTBa (peakiuuu ropenus). Oxcunpl. [Ipumenenue kucnopoaa. CriocoObl moity-
YCHHUS KHCIOPOJAa B JAOOPATOPHH M MPOMBIIUICHHOCTH. KpyroBopoT kucimopoaa B npupoze. O30H — aJJIOTPOIHAS MOJIHU-
(uKaIys KHCIOpoaa.

TemnoBoit 3pPeKT XUMHIECKON PeaKlnuu, TEPMOXHUMUYECKAE YPAaBHCHHS, 9K30- U DHIOTCPMHUYCCKHAE PEaKIINH.
TormnmBo: yrois U MeTaH. 3arps3HEHUE BO3yXa, yCUICHUE MTAPHUKOBOTO AP PEeKTa, pa3pymIeHHE 030HOBOTO CIIOSI.

Bonopox — aneMeHT u mpocToe BemecTBo. HaxoxkaeHne Bogopoia B IpupoIe, PH3HdecKiue U XUMUIECKHE CBOM-
CTBa, IPUMEHEHHUE, CITOCOOHI MmoTydeHus. Kucimotsr u conn.

MossipHBIH 00bEM ra3oB. Pac4éTsl M0 XMMHUYECKUM yPaBHEHUSIM.

®dusnyeckue cBoiicTea BoAbl. Boga kak pactBoputeinb. PacTBopbl. HachlllieHHbIE U HEHACHIILEHHBIE PACTBOPBI.
PacTtBopuMOCTh BeliecTB B Bojie. MaccoBasi J10Jisl BEIIECTBA B pacTBOpe. XUMUYEeCKue cBoicTBa Boabl. OcHoBaHus. Poib
pacTBOpPOB B MPUPOJE U B XKU3HHU YeloBeka. KpyroBopoT BOXbI B MpHpoOJe. 3arps3HeHue MpUpOIHbIX Boid. OxpaHa u
OYHCTKA MIPUPOIHBIX BOJIL.

Knaccugukamnus Heoprannueckux coequHeHui. Oxcunpl. Kimaccudukanus okcuos: coieobpasyroniue (OCHOB-
HBIC, KUCIIOTHBIE, aM(OTepHBIe) U HecoleoOpasyromue. HomeHkIaTypa okcuaoB. Ou3ndeckue U XUMUIECKHAE CBOHCTBA
okcuaoB. [Tomyuenue okcuIoB.

OcHoBanust. Kiaccudukanus ocHOBaHWIA: IIENOYM W HEPaCTBOPUMBIC OCHOBaHHA. HoMeHKIaTypa OCHOBaHMIA.
duznyeckue U XMMUUECKHe CBOMCTBA ocHOoBaHMi. [loiryueHne ocHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa xucnor. @u3nveckne U XMMUYECKUAE CBOMCTBA KUCIOT. Psi
aktuBHOCcTH MeTaoB H. H. bekerosa. [lonyyeHue KUcior.

Comm. Homenknatypa coneld. @u3ndeckne 1 XUMAYEeCKHe CBOHUCTBa coneil. [lomyduenune comeit.

T'eHeTnueckas CBA3b MEXKIY KIIaCCaMU HEOPTAHUIECKUX COCTUHEHUH.

XuMuYecKknid IKCIePUMEHT:

KaueCTBEHHOE OIpPEJICIICHHE COJepKaHU KUCIOpOoia B BO3/yXe, MOIydeHHe, COOMpaHne, paclio3HaBaHUE U U3Y-
YeHHE CBOMCTB KUCJIOPOa, HAOIIOACHHE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS WM TIPEKpa-
IICHUs TopeHus (ToXKapa), 03HAKOMIICHHE ¢ 00pa3IlaMi OKCHIOB H OIMCAaHHE MX CBOMCTB, TOJyYCHHUE, COOMpaHHE, pac-
MMO3HABAHUE W M3YYCHHE CBOWCTB BOJOPOJa (TOpeHHe), B3auMoJieiicTBrue Bojopoaa ¢ okcunaoMm mean (I1) (Bo3moxHo wmc-
MOJIb30BaHUE BUICOMATEPUAIOB), HAOMIOICHAE 00Pa3IlOB BEIIECTB KOJIMYECTBOM | MOJb, UCCIEIOBAaHHE OCOOCHHOCTEH
pacTBOpEHUS BELIECTB C Pa3IMYHON pacCTBOPUMOCTbIO, IPUTOTOBIEHUE PACTBOPOB C ONpeAeIEHHON MacCOBOM JJ0Jei pac-
TBOPEHHOTO BEIECTBA, B3aUMOICHCTBUE BOJBI C METAUIAMH (HATPUEM H KaIblueM) (BO3MOXKHO HCIIOJIb30BaHHE BUICO-
MaTepHUAaJIOB), HCCIICIOBAHNE 00PA3IIOB HEOPTAHUIECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIOICHIE U3MEHEHHSI OKPACKU
WHIUKATOPOB B PACTBOpaxX KHUCIOT U MIENIOUeH, n3ydeHne B3aumoieicTBus okcuaa meau (I1) ¢ pactBopom cepHoli Kucio-
ThI, KUCJIOT C METaJUIaMH, PEaKIMi HEeWTpanu3aluu, MOJyYeHHEe HEpACTBOPUMBIX OCHOBAHUH, BHITECHEHHE OJIHOTO Me-
Tajljla IPYruM U3 pacTBOpa COJIM, PellIeHrne IKCIIEPUMEHTANIBHBIX 3aja4 10 TeMe «BaxHelmue kiacchl HEOPraHUYeCKUX
COCIUHCHHUIN.

Iepuoanueckuii 3axkon u Ilepuoguueckas cucrema xumnueckux iemMeHToB [[. . MenneneeBa. CTpoeHue
aToMoOB. XuMu4yeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEJIbHbIE PeAKIIUT



IlepBbic MONMBITKH KIACCUPUKAIIMA XUMHUUCCKUX 3JIEMEHTOB. [IOHSATHE O TPyNIax CXOMHBIX 3JEMEHTOB (IIEI0Y-
HBIC M IIEIIOYHO3EMEIIBHBIC METAJIIBI, TAIOTCHBI, HHEPTHBIC Ta3bl). DIIEMEHTBI, KOTOPBIC 00pa3yoT aM()OTEPHBIC OKCHIbI
Y TUJIPOKCH/IBI.

ITepuonuueckuii 3akoH. [lepuoanueckas cucrema xumuueckux snemenToB J1. 1. Menaeneera. Kopotkonepuo-
Has W JUTMHHONEpHoaHas (Gopmbl [leproanueckoit cucteMbl xuMudeckux aneMeHToB [I. Y. Menneneesa. [lepuonsr u
rpynmbl. @U3NUECKHU CMBICT TOPSIKOBOTO HOMEPA, HOMEPOB MIEPUO/Ia U TPYIIIILI dJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siep. M3oTomsl. DnexTpoHsl. CTpoeHHE 3JIEKTPOHHBIX 000J0YEK aTOMOB
nepBeIx 20 xummdeckux 3neMentoB [lepuonnaeckoit cuctemsr . . MenneneeBa. XapakTeprucTHKa XUMHUIECKOTO 3JIe-
MEHTa 10 ero nojoxeHuto B [lepuoauueckoit cucreme . . Menneneesa.

3aKOHOMEPHOCTH M3MCHEHHUS pajnyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAUTHUECKUX
CBOMCTB IO TPYyMIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3axona u [lepuonnyeckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB JJIsl PA3BUTUSA HAYKU U
npaktuku. JI. . MeHzeneeB — yd€HbII U IpaskJaHUH.

Xumuueckasi cBs3b. KoBalieHTHast (MOJSpHAS W HEMOJSPHAs) CBA3b. DJIEKTPOOTPHIATCILHOCTh XMMUYECKHUX
3JeMeHTOB. MloHHAas CBS3b.

Crenenp okuciaeHus. OKUCIUTEIHLHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl OKUCIeHHsI U BOCCTAHOBIICHUS.
OKUCTUTENU U BOCCTAHOBHUTEIH.

XumMHu4eckHii IKCIIEPUMEHT:

H3ydeHHe 00pa3IoB BEIISCTB METAUIOB I HEMETAJIOB, B3aUMOJICHCTBHE THIPOKCUIA INHKA C PACTBOPAMH KHC-
JIOT | IIeNoYeii, MPOBECHNE OMBITOB, WLTIOCTPUPYIOMINX IPUMEPHI OKHCIATEIIFHO-BOCCTAHOBUTENBEHBIX Peakuii (Tope-
HUE, PeaKIuHu pa3ioKeHUs, COCTUHECHU).

Me:xnpeamerHble cBsi3M Peanuzanys MeXNpeaAMETHBIX CBSA3EH NPU U3YUYEHUU XUMUU B § KJIacce OCYLIECTBIIS-
eTcs Yepe3 MCIOb30BaHne KaK O0INX

€CTCCTBCHHO-HAYYHbIX HOHﬂTHﬁ, TaK " HOHHTI/II‘/II, ABJIAOMIUXCA CUCTCMHBIMU JJIA OTACJIBHBIX NPEAMETOB €CTEC-
CTBEHHO-HAay4HOTO ITUKJIA.

OO011Me eCTeCTBEHHO-HAYYHbIC MOHATHS: HAyYHBIN (paKkT, THIIOTE3a, TCOPHUs, 3aKOH, aHAJIM3, CUHTE3, KiIacCugu-
Kalusi, IEpUOIUIHOCTD, HAOIOICHHE, SKCIICPUMEHT, MOICTUPOBAHUE, H3MEPCHUE, MOJICIb, SIBJIICHUE.

®du3nka: Marepus, aroM, JIEKTPOH, NMPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI, PaJlMOAKTUBHOCTb, MOJIEKYJA,
JIEKTPUUYCCKUIA 3apsi, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUAE BEIIECTBA, Ta3, PU3MICCKIE BEIHUNHBI, CAUHUIIBI
HU3MEpPEHUs], KOCMOC, IIaHETHI, 3B€3/1b1, COHIIE.

Buonorus: porocunTes, aprxanue, buocdepa.

T'eorpadus: atmocepa, runpocdepa, MUHEpAIBl, TOPHBIC IMOPOJEL, MMOJIE3HBIE UCKOMAeMBbIe, TOIUTHBO, BOIHEIC
pecypchl.

9 KJIACC

BemecTBO M XUMHYeCKAasl peaKIusi

Iepuonuueckuii 3akoH. Ilepnonndeckas cucrema xumudeckux sneMmeHToB JI. Y. MenneneeBa. CtpoeHue aro-
MOB. 3aKOHOMepHOCTI/I B UBMEHEHUHU CBOMCTB XMUMHYECKHUX DJIEMEHTOB TICPBBIX Tpex TIEPUOA0B, KaJIvA, KaJIblIUA U UX CO-
CI[I/IHGHI/Iﬁ B COOTBETCTBHUHU C ITIOJIOKCHUEM DJICMECHTOB B HepnonﬂquKoﬁ CUCTEME U CTPOCHHUEM UX aTOMOB.

CTpoeHune BemecTBa: BUILI XUMUYECKOU CBSI3U. THUIBI KPUCTANIMIECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB Bellle-
CTBa OT TUIIA KPUCTAJUINYECKOMN PEIIETKY U BUJA XUMUYECKOH CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XMMHUICCKHE CBOHCTBA BEIIECTB, OTHOCSIUXCS K
Pa3JIMYHBIM KJ1accaM HEOPraHMYECKUX COCAMHEHUM, FeHETHUECKasl CBsI3b HEOPTraHMUECKHUX BEIIECTB.

Knaccudukanus XUMHYECKUX PEaKIHil 110 Pa3InIHbIM IpU3HAKaM (TI0 YMCITy U COCTaBY yYacTBYIOIIUX B peak-
[IUH BEIIECTB, IO TEIUIOBOMY A(PQPEKTY, IO H3MEHECHHUIO CTETICHEH OKHCICHUS XUMHYECKUX JIEMEHTOB, MO0 OOPaTHMOCTH,
10 YYacTHIO KaTaju3aTopa). DK30- U SHAOTEPMHUUECKHUE PEAKIIUHI, TEPMOXUMHUUECKHE YPABHEHUSI.

IonsiTHE O CKOPOCTH XMMHUYECKOH peakiuu. [loHsTHE 00 00pATHMBIX M HEOOPATUMBIX XHMMUYECKUX PEaKIIHSIX.
TToHsiTHE O TOMOTEHHBIX U TFE€TCPOTCHHBIX PEAKIIUAX. ITonstue o xatanuse. [loHsTHE 0 XUMHUYECKOM PpaBHOBECHU. dakro-
PBbI, BIUAOIIHUE HA CKOPOCTH XUMHUYECKOH PCaKIu 1 MOJOKECHUE XUMHUYCCKOT0 paBHOBECHA.

OKHCIIUTETBLHO-BOCCTAHOBUTELHEIE peakuu, 3HeKT’pOHHBII>'I OaJlaHC OKHUCIIMTEIHLHO-BOCCTAHOBUTEIBLHOMN peak-
1. Cocrasiienne ypaBHeHI/Iﬁ OKHCJIIUTCIIBHO-BOCCTAHOBHUTCIBbHBIX peaKHI/Iﬁ C HCIIOJIb30BAHUEM METOJIa DJICKTPOHHOI'O
6amanca.

Teopust 3IEKTPOIMTUUECKON TUCCOLMAUUU. DJIEKTPOIUTHI U HEAIEKTPOJAUThl. KaTnoHbl, aHMOHBI. MexaHu3M
JIMCCOIIMAITIH BEUICCTB C PA3IUYHBIMU BUIaMHU XUMHUYECKOW cBsi3u. CteneHs aucconualmu. CHIBHBIC U Cla0bIe SIeKTPO-
JIUTHIL.

Peakunu noHHOTr0 0OMEHa. Y CJIOBHUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHA, TIOJHBIC U COKPAIIEHHBIC HOHHBIC
ypaBHCHHS peakiuii. CBOWCTBA KHCIOT, OCHOBAHUI U COJICH B CBETE MPEJCTABICHUN 00 JIICKTPOIUTHYCCKON TUCCOIHA-
uuun. KauectBeHHble peakuuu Ha HOHBL. [IoHATHE O TUIpOIU3E COJeH.

XuMHu4eckHuii IKCIIEPUMEHT:

03HAKOMJIEHHE C MOJEJISAMHM KPUCTAJUIMYECKUX PELIETOK HEOPraHMYECKUX BELIECTB — METAJNIOB U HEMETAJJIOB
(rpaduTa u amMasa), CIOXKHBIX BEMIECTB (XJIOPHJIA HATPHUS), UCCIIEJIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaKIiu
OT BO3JEHCTBUS PAa3MUIHBIX (PaKTOPOB, UCCICTOBAHHUE AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEUIECTB, MPOIECCa ANUCCOIHA-
UM KHCJIOT, IIeJIoYei 1 coiel (BO3MOXKHO HCTIOIh30BaHUE BHIEO MATEPHAIOB), TPOBEACHUE ONBITOB, MIUTIOCTPHPYIOITIX
MIPU3HAKK TPOTEKAHUs peakInii HOHHOTO oOMeHa (00pa3oBaHMe OcajKa, BBIJICICHHE Ta3a, 00pa3oBaHUE BOIbBI), OTBITOB,
WUTIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUuid (rOpeHre, peakUuu Pa3jiokKeHHs], COelInHe-



HUSI), pacliO3HaBaHWE HEOPraHWYECKUX BELIECTB C MOMOLIBIO KAUECTBEHHBIX PEaklUMil Ha MOHBI, PElIeHHE KCIICPUMEH-
TaNbHBIX 3/1a4.

HemeTa/uibl 1 MX coeiMHEHUS

OO1mas xapakTeprcTHKa rajoreHoB. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE cTereHd okucienus. Ctpoe-
HHE U (PU3NUECKHE CBOWCTBA MPOCTBHIX BEUIECTB — raJIOT€HOB. XMMUYECKHE CBOWCTBAa HAa NMpUMEpEe XJopa (B3auMOJeii-
CTBHE C METaJUIaMH, HEMeTaJUIaMH, Ieso4amu). Xinoposoaopos. CoisHasi KHCIOTa, XMMUYECKHE CBOWCTBA, MOJydYeHHE,
pUMeHeHue. JlelicTBue Xjaopa U XJIOPOBOJOPOJA HA OpraHM3M YeloBeKa. BaxkHeilline XJIopuabl U UX HaXOXACHUE B
MIpUPOJIE.

O6mas xapakrepuctuka 3meMeHTOB VIA-rpymmer. OcoOeHHOCTH CTpPOSHHS aTOMOB, XapaKTEepPHBIE CTETICHU
okucneHns. CTpoeHne u (HU3MYECKIE CBOMCTBA MPOCTHIX BEMIECTB — KUCIIOPOJA M CEePHl. AJDIOTPOITHBIE MOAU(UKAIIH
KHCJIOPOAa U cepbl. XUMHUUECKHE CBOUCTBA cephl. CepoBOIOPOI, CTpOCHHE, (PN3NIECKHe U XUMUIecKHue cBoicTBa. OKCH-
JIbI Cepbl KaK MPEeACTaBUTENNM KUCIOTHBIX OKcunoB. CepHasl KUCIOTa, GpU3HYecKne U XMMHUYECKUE CBOMcTBa (00Ire Kak
MIPEACTaBUTENS Kilacca KUCIIOT U crnieuduueckue). XMMHYECKUE PEaKILUH, JIe)KaIllue B OCHOBE POMBILIJIEHHOTO criocoba
TIOJTy4eHHs1 cepHOi kucioThl. [IpuMenenne cepHol KUcaOTHL. CoJM CepHOW KUCIIOTHI, KAYECTBEHHAs! pEaklsl Ha CYJib-
¢ar-non. HaxoxneHne cepbl ¥ €€ COeAMHEHUH B IpUpoae. XMUMHUUECKOE 3arps3HEHHE OKPYXKAIOIIEH Cpellbl COSANHEHNU -
MU cepbl (KHCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3/yXa  BOJOEMOB), CIIOCOOBI €0 MPEeI0TBPaIICHHS.

O6mas xapaktepuctuka 31eMeHToB VA-rpynibsl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHBIE CTETIEHN OKHUC-
JIeHuA. A30T, paclpocTpaHeHHE B MpHUpoe, Gpu3ndeckne u XuMUIecKue cBoiicTBa. KpyroBopor azota B mpupoe. AMME-
aK, ero (pu3HYecKue U XUMUIECKUEe CBOHCTBA, OMyYeHHE U TpuMeHeHre. Colli aMMOHUS, UX (PU3NIECKHE U XUMUICCKUE
cBOiicTBa, MpuMeHeHne. KadecTBeHHasi peaknys Ha MOHBI aMMOHHSA. A30THas KHCIOTa, e€ MOoNydeHHe, PU3NIECKUue U
XIMHUYECKHe CBOUCTBA (0OIIMEe KakK MpeACTaBUTENs Kilacca KHCIOT U crenndudeckue). Mcmonp3oBanie HUTPATOB U CO-
JIel aMMOHHS B Ka4eCTBE MHHEPAIBbHBIX yHOOpeHUH. XUMIUECKOe 3arps3HEHNE OKPYXKAMOMEH cpenbl COCTUHEHUSIMHI
a3oTa (KUCIOTHEIC JTOXKIH, 3arpsA3HCHHE BO3yXa, MMOYBEI U BoJ0oEMOB). Docdop, amrorpomHbie Momudukammu Gocdopa,
¢usnyeckue u xummudeckue coiictea. Oxena ¢pocdopa (V) u pochopnas kuciora, pusnyeckue 1 XUMUIECKUE CBOMCTBA,
noiyuenue. Vcrons3oBanue ¢pocgaroB B KauecTBE MUHEPAJIbHBIX YI0OPEHHH.

O6mas xapaktepuctuka 371eMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOEHHUST aTOMOB, XapaKTEpHbIE CTEMEHH
OKHCJIEHHS. YTIIEpol, aJNIOTPONHbIE MOTU(UKAIINH, PACTIPOCTPAHEHHE B IPUPOAE, PU3UYECKUE U XUMUUECKHE CBOICTBA.
Ancopb6ius. Kpyrosopor yriepoaa B npupoge. Okcubl yriepoaa, ux GU3NIecKue U XUMHUYSCKHE CBOMCTBA, NeiCTBHC
Ha JKMBBIC OPraHU3MBI, TOMYYCHHEC W MPUMEHEHHE. DKOJIOTHYECKHe MPOOIeMbl, CBsi3aHHbIe ¢ OKcuaoM yriepoaa (1V),
THIIOTE3a TII00aThHOTO TOTEIUICHHS KITMMAaTa, TApHUKOBEIH 2P QeKT. YTopHas KUCIOTa U e€ COMNM, UX (PU3HYECCKHe U XU-
MHYECKHE CBOHCTBA, MONyYCHHE W NpUMeHeHne. KauecTBeHHas peakius Ha KapOOHAT-HOHBI. lcmonp3oBanue kapOoHa-
TOB B OBITY, METUIIMHE, IPOMBIIUICHHOCTH U CEITBCKOM XO3SHCTBE.

IlepBoHauanbHBIC MOHATHS 00 OPTaHMYECKUX BEIISCTBAX KaK O COCIAMHEHHSX yriepoia (METaH, 3TaH, dTHICH,
alleTWICH, 3TAHOJ, TIHIEPHH, YKCYCHast KUCIIOTa). [IpUpoaHBIE MCTOYHHKH YTIICBOJOPOIOB (yrojb, MPUPOIHBIN ras,
He(Th), MPOJAYKTHI UX MepepadoTkH (OEH3MH), UX POJb B OBITY U MPOMBITIIIIEHHOCTH. [ToHSATHE 0 OMOJOTHYECKH BaKHBIX
BEIIIECTBAX: KUPaX, OENKax, yriieBoAax — U X POJIM B )KU3HM YeJIOBeKa. MaTepHaibHOe eIMHCTBO OPraHUYeCKUX M HEOp-
TaHUYECKUX COETUHEHUH.

Kpemuuii, ero ¢pusnueckue 1 XMMUYECKUE CBOMCTBA, NoJydyeHne U npuMmeHeHune. CoeJMHeHNs] KPEMHUS B TIPH-
poae. O6mue npenactasienus o6 okcuae kpemuus (1V) u kpemuueBoit kucinore. CUIMKATHI, UX UCTIOJIB30BAaHUE B OBITY, B
MIPOMBIIIJIEHHOCTH. Ba)kHeHIne cTpouTeIbHbIe MaTepUaNIbl: KEpaMHKa, CTEKIIO, IIEMEeHT, OeToH, kene300eToH. [Ipobiie-
MBI O€30IIaCHOTO HCIOJIB30BAHHUS CTPOUTEIHHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HM.

XumMu4eckuii IKCIEPUMEHT:

n3ydeHre 00pas3oB HEOPraHWIECKUX BEUIECTB, CBOUCTB COJITHOW KHCIIOTHI, MPOBEICHUE KAUSCTBEHHBIX PEaKIIHiA
Ha XJIOPUJ-MOHBI U HaOJII0/IEHHE TIPHU3HAKOB UX MTPOTEKAHMS, OIBITHI, OTpaXkatolye GU3NIecKue 1 XUMHYECKHE CBOMCTBA
raJoreHOB M HUX COEAMHEHHH (BO3MOXKHO HCIOJB30BaHWE BHIEOMATEpPHAIOB), O3HAKOMJIEHHE C 00pa3lamMH XJIOPHIOB
(ranmoreHu10B), 03HAKOMJICHHE C 00pa3laMu cepbl U €€ COeMMHEHMSIMH (BO3MOXKHO HCIIOJIb30BaHUE BHCOMATEPHAIIOB),
HaOJII0IeHUe TIpolecca OOYIJIMBaHHs caxapa MoJl JeWCTBUEM KOHICHTPUPOBAHHOW CEPHON KHCIIOTHI, U3yYCHUE XUMHYE-
CKHX CBOICTB pa30aBIeHHON CEpHON KMUCIOTHI, MPOBEIEHNE KaYeCTBEHHON peakluy Ha CyIb(aT-noH 1 HaOIII0JeHNe TIpH-
3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHHE ¢ (PM3WYECKHMH CBOICTBaMH a30Ta, (ocdopa m MX COeOMHEHUH (BO3ZMOXKHO HC-
M0JIb30BaHHUE BUJIEOMATEPHUATIOB), 00pa3liaMy a30THBIX U POCPOPHBIX YAOOpEHUH, ModydeHune, coOupanue, pacrno3HaBa-
HHE ¥ M3y4YCHHE CBOWCTB aMMHaKa, MPOBEACHHE KAUECTBEHHBIX PEAKIMH HAa MOH aMMOHHUS U ¢GochaT-MOH U HU3ydeHHE
NIPU3HAKOB MX NPOTEKaHMUs, B3aUMO/ICHCTBIE KOHIIGHTPUPOBAHHOM a30THON KHMCIIOTHI C ME/IbIO (BO3MOXKHO HCIIOJIB30Ba-
HHE BHJIEOMaTepHaloB), U3y4eHHE MO/eNel KPUCTaUIMUECKUX PEHIETOK ainMasa, rpadura, ¢yiiepeHa, 03HaKOMIIEHHE C
MIPOLIECCOM a/IcOpPOIMH pacTBOPEHHBIX BEIECTB aKTHUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHBOrasa, IOJIydeHue, co-
OupaHue, pacro3HaBaHUE W M3YYEHHE CBOMCTB YIJICKHCIIOIO ra3a, MpOBEJCHHE KaUeCTBEHHBIX PEakliii Ha KapOoHAT U
CUJIMKAaT-MOHBl M M3yYeHHE NPU3HAKOB MX NPOTEKaHUS, O3HAKOMJICHHE C HPOJYKIMEH CHIMKATHOH IPOMBIIIJIEHHOCTH,
peleHne YKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHelIe HeMeTallIbl ¥ MX COSMHEHUSD.

MeTaJjbl M MX COeIMHEHHUS

OO0mrast XapaKTepUCTHKAa XUMUYECKHX AJIEMEHTOB — METAJVIOB HAa OCHOBAaHMM WX NojiokeHus B [lepronnueckoit
cucreMe xuMudeckux sreMeHToB [1. 1. MenzneneeBa u crpoeHust aroMoB. CTpoeHHe MeTaIoB. MeTaumndecKast CBSI3b U
MeTaJUIMYeCcKass KPUCTAILUTHYECKasi PEMIeTKa. DIEKTPOXUMUIECKAN PAI HAPSHKCHUHA MeTauioB. OU3HUECKHne U XHUMHYC-
ckme cBoicTBa MeTauioB. OOmIHe crmocoObl MOMydeHUsT METaJUIOB. [I0HATHE 0 KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI
3aIUThI UX OT Koppo3uu. CIuiaBel (CTallb, YyTyH, AIOPATIOMUHUN, OPOH3a) U UX NMPUMEHEHHE B OBITY W MPOMBIILIEHHO-
CTH.



[Menounsle MeTaiuibl: nojoxkeHue B Ilepuomguueckoit cucreme xumudeckux anemeHtoB [[. M. Menneneesa,
CTPOCHHUE UX aTOMOB, HAXOXIICHHE B mpupoje. Pusnveckue U XMMUYECKUE CBOWCTBA (HA mpuMepe HATpusl U kanus). Ok-
CUJIBI U TUAPOKCU/IBI HATpUS U Kamusl. [[puMeHeHne MEeNOYHbIX METANIOB U UX COSIUHEHHM.

[[{enoyHO3eMeNbHBIE METAJIBI MATHUHN U KaJblUi: ojoxxenue B [lepuoan -

YeCKOW cucTeMe XuMHueckux siaemeHToB Jl. M. MennaeneeBa, CTpO€HHE UX aTOMOB, HAXOXKJEHHE B MPHUPOJE.
du3nyeckue 1 XMMUYECKHEe CBOMCTBA MarHus U Kalblus. BaxHelme coelnHeHUsT KaJblus (OKCUJ, THIPOKCHII, COJIH).
JK€cTKOoCTh BOABI M CLIOCOOHI €€ yCTpaHeHUs.

AmomuHnit: nonoxenne B [lepmommdeckoit cucteme xmmmdecknx anemeHtoB J{. M. MenpeneeBa, cTpoeHue
aToMa, HaxXxOXKAeHWe B mpupone. du3uyeckne U XUMHYECKHE CBOIcTBa amoMUHHA. AMQOTEpHBIE CBOICTBAa OKCHIA U
THUAPOKCHUIA ATFOMUHUSL.

Keneszo: nonoxenue B Ilepuoanyeckoil cucteme xumuueckux anemeHToB Jl. 1. Menzneneesa, ctpoeHue aroma,
HaXOXJCHHE B npupojae. Ou3nueckue U XUMUYECKUE CBOMCTBa xkeine3a. Okcumbl, ruapokcunl u conu xenesa (1) u xe-
nesa (111), ux cocra, cBO¥CTBa U MOTYYCHUE.

XumMnyeckuii IKCEPUMEHT:

03HAKOMJICHHE ¢ 00pa3I[aMu METAJIOB U CILIABOB, UX ()U3NYCCKUMU CBOHCTBAMU, H3YUYCHHUE PE3yIHTATOB KOPPO-
3MM METAJJIOB (BO3MOXKHO HCIIOJB30BAHUE BHICOMATCPUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA KaJblUi U
HaTpusl ¢ BOAOH (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB), UCCIIEIOBAaHUE CBOMCTB KECTKOW BOJIBI, MpOIlEcca rope-
HUS JKele3a B KHACIOpoe (BO3MOXKHO HCIOJIB30BaHUE BHICOMATEPHAJIOB), TIPH3HAKOB MPOTCKAHNS KAYeCTBECHHBIX peak-
Ui Ha WOHBI: MarHUS, KaJbIIHs, aTIOMUHI, IUHKA, skene3a (1) u xxenesa (111), mequ (1), HaGmroneHne u onucanue mpo-
[IECCOB OKpAIIMBaHU TNIAMCHA WOHAMHU HATPHS, KAl W KaJIbIWs (BO3MOXKHO HCIIONB30BaHUE BHICOMATEPHAIIOB), MC-
cienoBaHue aM(OTEPHBIX CBOICTB THIPOKCHAA AMIOMUHHUS M THAPOKCHIA IIMHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1ad
1o TeMe «BakHeHIIue MeTauIbl U UX COSAUHEHUS.

XuMus M OKpy:Kaowmas cpeaa

BemecTBa 1 Marepuansl B TOBCETHEBHOM JKM3HM YesioBeka. be3omacHoe UCIoIb30BaHNEe BEIECTB M XUMUYECKUX
peaxiuii B ObITy. [IepBas mOMOIIL PH XUMUYICCKUX 0XKOTaX U OTPABICHHUAX.

XuMuyeckoe 3arpsisHeHHE OKpyKawled cpeabl (mpelenbHas JOMycTUMas KOHIIGHTpAlus BEIIeCcTB, jaajee —
ITAK). Ponp xuMuHN B peIIeHHH YKOJIOTHYECKUX TPoOIeM.

XuMu4ecKknid IKCIePUMEHT:

n3ydeHue o0pas3ioB MaTepuasioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTepUalbl).

Me:xnpeamMeTHble CBA3U

Peanuzanus MeXnpeaMETHBIX CBS3€H NPU M3YYEHHU XMMHHU B 9 Kjlacce OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE
KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATUH, SIBISIONIMXCS CHCTEMHBIMH JUISI OTICIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LUKJIA.

OO0mre ecTecTBEHHO-HAYYHBIC MOHATHS: HAyYHBIH (akT, THIIOTE3a, 3aKOH, TCOPHUs, aHAJIH3, CHHTE3, KIacCu(pu-
KaIus, TepUoIMIHOCTh, HAONIOIEHUE, IKCTIEPUMEHT, MOICTUPOBAHUE, U3MEPEHHE, MOJIElb, SIBIEHUE, TAPHUKOBBIN 3()-
(eKT, TEXHOJIOTHSI, MATEPHAIBI.

®duznka: Marepusi, aTOM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHJ, U30TOMBI, PaJIMOAKTUBHOCTb, MOJIEKYIIa,
AJIEKTPUYECKUH 3apsiji, TIPOBOJIHUKH, OJYITPOBOIHUKH, JTUIIEKTPUKHU, GOTOIIEMEHT, BEIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, T'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIUTHYECKAS PEIIETKA, CIUIABhI, (PU3MICCKUE BEIIMYMHBI, CIH-
HUIIBI U3MEPEHUs, KOCMUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE311b1, COIHIIE.

Buonorus: gorocuntes, npixanue, 6Mocdepa, FIKOCHCTEMA, MUHEPAIBEHBIC YIOOPSHHSI, MUKPO3JIEMEHTHI, MaKpo-
3JIEMEHTBI, IUTaTeNIbHbIE BELLIECTBA.

T'eorpadus: atmocepa, runpocdepa, MUHEpAIBl, TOPHBIC IMOPOJIBL, MOJIE3HBIE UCKOMAaeMBbIe, TOIUIHBO, BOIHEIC

pecypcslL.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI I1IO XUMHUHU HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHNS
JIMYHOCTHBIE PE3YJIbTATHI

JIgHOCTHBIE Pe3yIbTaThl OCBOCHHMS MPOTPAaMMBI OCHOBHOTO OOIIETro 00pa30oBaHMS JTOCTUTAIOTCS B Xoze oOyue-
HUS XUMHHU B €IUHCTBEC yqe6H0171 W BOCIIMTATEJILHOM JACATCIBHOCTH B COOTBETCTBHUU C TPAJUIIMOHHBIMU pOCCHﬁCKHMH
COIMUOKYJIbTYPHBIMU U TYXOBHO-HPABCTBECHHBIMH HEHHOCTAMU, IPUHATBIMHA B O6HleCTBe mmpaBujiaMyu 1 HOPpMaMHU TTOBEAC-
HUSI ¥ CIIOCOOCTBYIOT IIPOIEccaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLMATIM3ALINH 00YJaIOINXCSI.

JIn4HOCTHBIE pPE3yJbTAaThl OTPAXKAIOT T'OTOBHOCTH OOYYAIOHMIMXCS PYKOBOJCTBOBATHCS CHCTEMOH ITO3UTHBHBIX
LIEHHOCTHBIX OPUEHTAlNI 1 pacIIMPEHHUE OIbITA JEITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YAaCTH:

1) naTpHOTHYECKOr0 BOCIUTAHMS:

[EHHOCTHOTO OTHOIIEHMS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACJIEAMIO, TOHUMA-
HUSI 3HAUEHHS] XUMHYECKOH HAYKH B KH3HU COBPEMEHHOT'O 00IIECTBA, CIOCOOHOCTH BIIAJIETh TOCTOBEPHON MH(pOpMaIei
0 IIEPEeIOBBIX JOCTIKEHUSX M OTKPBITHAX MHPOBOI M OT€UECTBEHHOH XMMUHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX
00 ycTpoiicTBe MUpa 1 OOIIECTBA,;

2) rpasKIaHCKOr0 BOCIIUTAHMS:

IPECTaBICHHUS O COLMAJIBHBIX HOPMax M IPaBUJIaX MEXKINYHOCTHBIX OTHOIICHHI B KOJUICKTHBE, KOMMYHHKa-
THUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIC3HOH, y4eOHOUCCIIEI0BATENLCKOM, TBOPYECKOH 1 IPYTrUX BHIAX JESTeIb-
HOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH IESTENbHOCTH NPH BBINOJIHCHUH Y4eOHBIX, ITO3HABAaTEIbHBIX 3a/1ad,
BBINTOJTHEHNH XMMHUYECKHX KCIIEPUMEHTOB, CO3JaHUH YY€OHBIX NPOEKTOB, CTPEMJICHHUS K B3aMMONIOHMMAHHIO U B3aUMO-



MOMOILH B MPOLECCE ITOil y4eOHOI AesATENBHOCTH, TOTOBHOCTH OLICHHBATh CBOE MOBEICHUE U IMOCTYIIKH CBOUX TOBapH-
1Ieif ¢ MO3ULNK HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHS TTOCIIEACTBU HOCTYITKOB;

3) IEHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHUYECKIE MPEACTABICHUS O BEUICCTBE W XUMHYECKON PEaKIHH, COOTBETCTBYIOIIHE COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIINE OCHOBY [UISl IOHUMAHHS CYITHOCTH HAYYHON KapTUHBI MUPA, MPEACTABICHHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS MPHUPOBI, B3AaHMOCBSI3SIX YEOBEKa C MPUPOIHON CPEIoil, O PO XUMUHU B
MO3HAHUH 3THX 3aKOHOMEPHOCTEIA;

[O3HABATEIBHBIC MOTUBBI, HATIPABICHHBIC HA MOJYYCHHE HOBBIX 3HAHHUI 110 XUMHUH, HCOOXOAUMBIC AT 0OBSICHE-
HYs1 HAOIIOJaEMBIX MIPOIIECCOB H SIBICHHI, I03HABATEINBHON, HHOOPMALIMOHHON M YUTATEIBCKOM KYJIbTYPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITENBHON paboTBl ¢ yIeOHBIMH TEKCTaMH, CIIPAaBOYHOW JIUTEPATYpPOM, MOCTYIHBIMH TEXHHYCCKAMH
cpencTBamMu HHGOPMALIMOHHBIX TEXHOIOTHIA;

HHTEepeC K 00YUYCHHIO U MO3HAHHUIO, TF0003HATEIBHOCTh, TOTOBHOCTh H CIIOCOOHOCTH K CaMO0Opa30BaHHI0, MPO-
eKTHOI 1 HCCIeI0BATEIbCKON JeATENbHOCTH, K OCO3HAHHOMY BBIOODY HAMPABICHHOCTH U YPOBHS OOYUYCHUS B JalbHEH-
iem;

4) ¢popMupoBaHHUs KYJbTYPHI 310POBbS:

OCO3HAHHUE [ICHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha 30POBBIN 00pa3
KU3HH, OCO3HAHWE MOCIEACTBUIl M HENPHUATHE BPEAHBIX MPUBBIUCK (YIOTPEOICHHS ANKOTOJS, HAPKOTHKOB, KYPEHH),
HEOOXOIMMOCTH COOJIOACHNUSI TIPABIII GE30MIACHOCTH IPH OOPAIICHNH C XUMHUYCCKIMH BEIIECTBAME B OBITY M PEalbHOI
KU3HU,

5) TpynoBoro BocnuTanusi:

HHTEpeC K IPAKTHYECKOMY M3yUCHHUIO POPECCHii i TPyAa pa3indHOro poja, yBaKCHHE K TPYIY W pe3ylbTaTtaM
TPYHOBOH AEATEILHOCTH, B TOM YKCIIC HA OCHOBE [IPHMCHEHHS IPESAMETHBIX 3HAHHH 110 XHMUH, OCO3HAHHBINA BRIOOD HH-
IMBHAYaNTbHON TPACKTOPHHU IIPONOIDKCHHS 00pPa30BaHMs C YYETOM JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH, 00-
LIECTBEHHBIX UHTEPECOB M MOTPEOHOCTEMH, yCIENIHOH MPOo(eCcCHOHANBHON NesSTeTbHOCTH U Pa3BUTUSI HEOOXOJUMBIX yMe-
HUM, TOTOBHOCTH aJalITHPOBATHCS B MPO(eCCHOHANBHOI cpere;

6) 9K0JIOTHYECKOT0 BOCTIUTAHMSI:

9KOJIOTHYECKH I[e1eco00pa3HOe OTHOLICHHE K IPUPOJE KaK UCTOYHUKY JKH3HHU Ha 3eMile, OCHOBE e€ CyIecTBO-
BaHUs, MOHUMAaHKUE [EHHOCTH 3J0POBOrO M 0e30mMacHOro 00pasa KHU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MIECKOMY U IICUXHYECKOMY 3/I0POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOJICHHMS MPaBHiI 6E30MacHOro MOBEACHUS MPH pa-
00Te C BelecTBaMu, a TAK)KE B CUTYALMAX, YTPOXKAIOIINX 3M0POBBIO U YKU3HH JIFOJICH;

CIIOCOOHOCTH NPUMEHSTh 3HAHUSI, OIYYaeMbIe [IPH U3YYCHUH XUMHH, UL PELICHUS 3a1ad, CBI3aHHBIX C OKPY-
KAroIIeil IPUPOJHON Cpenoil, Uil MOBBIMICHHS] YPOBHSI 3KOJOTHIECKON KYJIBTYPbI, OCO3HAHHS IIIOOAIBHOrO Xapakrepa
9KOJIOTHYECKHX MPOOIIeM U IyTel MX PEIICHHs MOCPEACTBOM METOJO0B XHMHH, SKOJIOTHYECKOTO MBINLUICHHUS, YMEHHS PY-
KOBOJICTBOBATBCS KM B [IO3HABATENHHON, KOMMYHUKATHBHOM M COLHAIBHOMN HPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX PE3yJIbTaTOB BBIICISIOT 3HAYMMBIC [T (POPMUPOBAHKS MHUPOBO33PCHHUS OOIICHA-
VYHbIe TIOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUTIOTE3a, PaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPBIE HC-
TIOJIB3YIOTCA B €CTCCTBECHHO-HAYYHBIX yqe6me npeaMeTax U MO3BOJIAIOT HA OCHOBE 3HAHUM U3 DTUX MpeaMeTOB q)OpMI/I-
pOBaTh IpEACTaBICHUE O IEJIOCTHON HAy4YHOW KapTHHE MHpa, U yHHBEpCalbHbIe yueOHbIe NeHCTBUS (TTO3HABAaTEIbHbIE,
KOMMYHHUKATHBHEIC, PETYJIATHBHBIE), KOTOPhIE 00ECIIeYNBaOT (POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIIFHOMY ILIaHU-
POBaHUIO M OCYIICCTBIICHUIO YI€OHO! IEATSIFHOCTH.

Ilo3naBaTenbHbIe YHHBepPcaJdbHbIe YueOHbIE el CTBUSI

ba3oBble jornueckue aeicTBus:

YMEHHUS UCTOIB30BaTh MPUEMBI JIOTHYSCKOTO MBIIUICHHS IIPH OCBOCHHUW 3HAHWI: PACKPHIBATH CMBICT XAMUYE-
CKHX MOHATUH (BBLICNIATh UX XapaKTECPHBIC MPHU3HAKH, YCTAHABIUBATH B3aHUMOCBS3b C IPYTUMH MOHSTUSMH), UCIIONB30-
BaTh HOHATUA AJIA 06'I)SICHGHI/IH OTACJIIBHBIX q)aKTOB u HBJ’[GHI/Iﬁ, BBIGI/IpaTB OCHOBAHUA U KPUTEPUU 1A KHaCCI/I(bI/IKaHI/II/I
XUMHUYCCKHUX BCUICCTB U XUMHUYCCKHUX peaKum‘/'I, yCTaHaBJINBATh NPUYNHHO-CIICACTBEHHBIC CBA3HU MEXKIY OG'BGKTaMI/I n3y-
YCHUA, CTPOUTD JIOTUYECKUEC PACCYKACHUA (I/IH}]yKTI/IBHHe, JACAYKTUBHBIC, 10 aHaHOFI/II/I), JCJIaTh BBIBOABI U 3aKIIIOUCHUA,

YMEHUE MPUMEHATH B IMPOIECCEC TO3HAHUA TTOHATUA (HpeIIMeTHBIe )54 MeTaHpe)IMeTHBIe), CHUMBOJINYECCKHUEC (3HaKO-
BI)IC) MOAECIH, UCTIOJIB3YEMBIC B XUMUH, HpeO6p330BBIBaTB IIUPOKO MPUMEHAECMBIC B XUMUH MOACIBHBIC ITPEACTABIICHUSA —
XUMHUYCCKHUY 3HAK (CHMBOII DJIEMCHTA), XUMIYeCcKas (JopMysia U YpaBHECHHE XUMHUCCKOW PEAKIMH — MPH PEIICHUH yJeO-
HO-TI03HABATEIFHBIX 33]1a4, ¢ y4ETOM STHX MOJCIBHBIX IPEICTABICHUN BBISBISTH M XapaKTEPH30BaTh CYIICCTBCHHBIC
MIPU3HAKH H3YYa€MBIX OOBEKTOB — XMMHYECKHAX BEIICCTB U XMMHUYECKHAX PEAKIUi, BBIIBISITH OOIIHE 3aKOHOMEPHOCTH,
MIPUYHHHO-CJICICTBEHHBIC CBSI3U M MPOTHBOPEYHS B U3y4acMbIX IPOILIECCAaX U SIBICHUAX.

ba3oBble ucciegoBaTe/IbCKue 1eCTBUA:

YMEHHE HCIIONIb30BATh [TOCTABICHHBIC BOIIPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI
Ut POPMHUPOBAHUS TUIOTE3HI IO IPOBEPKE MPABIIIFHOCTH BBHICKA3bIBAEMBIX CYKICHUM;

nproOpeTeHre OIbITa MO TUIAHUPOBAHUIO, OPTAHU3AIMA M TIPOBEACHAIO0 YUCHHUYECKHX 3KCIIEPIMEHTOB, YMCHHE
HaOJIOIaTh 32 XOJIOM TPOIIECCa, CAMOCTOSTENILHO MPOTHO3UPOBATh €ro pe3ysbTat, (GopMyIrpoBaTh 0000IIEHUS U BBIBO-
IIBI TI0 pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATH OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanueii:

YMEHHE BBIONpPATh, aHATM3UPOBATh M MHTEPIPETHPOBATH HH(OPMAIHIO PA3IHMYHBIX BUAOB U (GOPM IIpeacTaBie-
HUSl, TIOJYYaeMYI0 U3 Pa3HBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIATEPATYpa XMUMHUYECKOTO COJIICPIKAHMS, CIIPABOYHEIC
mocodwusi, pecypchbl IHTepHETa), KPUTHICCKH OLICHUBATH IPOTHBOPECUYUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHHE NPUMEHATh pa3jIMuHble METOJBI M 3alpoChl IIPH HOMCKE U 0TOOpe MH(OPMALUHM U COOTBETCTBYIOLINX
JIaHHBIX, HEOOXOIMMBIX JJIsl BBIOJIHEHHS y4eOHBIX W NO3HABATENBHBIX 3a7a4 ONPEICIEHHOrO TUIIA, IPHOOPETEHNE OITbI-
Ta B 00JaCTH UCIOJB30BaHUs MH(POPMALMOHHO-KOMMYHHKAaTHBHBIX TEXHOJIOTHH, OBJAJCHUE KYJIbTYPOH aKTHMBHOTO HC-
TI0JIb30BaHMUS PA3JINYHBIX TOUCKOBBIX CHCTEM;

yYMEHHE UCIOJIb30BaTh U aHAIN3UPOBAThH B IIpoliecce YUeOHON M MCCIeI0BaTEeNbCKOM JesiTelbHOCTH MH(OopMa-
LU0 O BJIMSHUU IIPOMBIIIIEHHOCTH, CEILCKOTO X035CTBA M TPAHCIIOPTa HAa COCTOSTHUE OKPY KAIOIEeH IPUPOTHOM Cpeib.

KoMMmyHukaTuBHbBIC yHUBEpcaibHbIe y4eOHbIe 1eiiCTBHA:

YMEHHS 3a/1aBaTh BOTIPOCHI (B X0Je Anaiora u (WIM) AUCKYCCHH) MO CYIIECTBY OOCYXIaeMOl TeMBbI, popMyITu-
pOBaTh CBOM MPEAIOKEHIUSI OTHOCHTENIFHO BBIIIOJIHEHNUS TIPENIOKECHHOH 3a0a4H;

YMEHHS IPEACTAaBIATh MONYyYEHHBIC pPE3yIbTaThl ITO3HABATEIHHOW IEATEIPHOCTH B YCTHBIX M ITHCBMEHHBIX
TEKCTax; JeNaTh MPE3CHTAINIO PE3YIFTATOB BBHINOIHEHNS XHMUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpHOTO OIbITa, Tabopa-
TOPHOH pabOTHI 10 UCCIIEAOBAHNIO CBOMCTB BEIIECTB, Y4€OHOTO IIPOEKTA);

yYMEHHs Y4eOHOTrO COTPYJHUYECTBA CO CBEPCTHUKAMK B COBMECTHOM IIO3HABATEILHON M MCCIIEIOBATENbCKOM Jie-
STENILHOCTU TIPH PELICHNH BO3HUKAIONIIUX IPOOJIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTIACOBAHUS MO3MIMHA (00-
CYXJIeHHsI, 0OOMEH MHEHUSIMHU, «MO3TOBBIE LITYPMBI», KOOPJHHAIMS COBMECTHBIX JICHCTBUIA, ONpe/esieHue KpUTepHEB 110
OLIEHKE Ka4eCTBa BBHITIOJIHEHHOW pabOTHI U JIpyTHe).

PerynsiTuBHBIE YHHBEpcaJbHbIE YUeOHbIE eficTBHUA:

YMEHHE CaMOCTOSATEIBHO ONPECIATh LIEIH ACATEIbHOCTH, TNIAHUPOBATh, OCYLIECTBIIATH, KOHTPOIUPOBATh U MIPH
HEOOXOANMOCTH KOPPEKTHPOBATh CBOIO JICSITEIILHOCTD, BEIONpATh HanOosee 3¢ GeKTUBHBIE CIOCOOB! PEIICHNS YIeOHBIX U
MIO3HABATEJBHBIX 3a71ad, CaMOCTOSTEILHO COCTABIATh WIM KOPPEKTHPOBATh IMPEAJIOKEHHBIM alNrOpUTM IEHCTBHH IpHU
BBIITOJTHEHUH 33/IlaHUH ¢ YIETOM ITOJy4EHHs HOBBIX 3HaHHMH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHIX, OLCHH-
BaTh COOTBETCTBHE IOYYCHHOTO PE3yibTaTa 3asBICHHOW IETH, YMECHHE HCIIOIb30BaTh W AHAIU3MPOBATH KOHTEKCTEI,
IIpeAIaraeMble B yCIOBHH 3a/1aHHH.

NPEAMETHBIE PE3YJIBTATBI
B cocraBe mpeaMeTHBIX pe3yJIbTaToB M0 OCBOCHHIO 0053aTENBHOIO COJIEpIKaHMs, YCTAHOBICHHOIO NaHHOU de-

JiepaibHOM pabodell mporpaMMOi, BBIACISIOT: OCBOCHHBIC OOYYArOIIMMHUCS HAay4YHbIC 3HAHHS, YMEHHS U CIIOCOOBI Jeii-

CTBHH, crieniu(uuecKre il NPeIMETHONW 00JIacTH «XUMHUS», BUJBI JESITEIBHOCTH IO MOJyYSHUIO HOBOT'O 3HAHUS, €ro

UHTEPIIPETALUH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX yUeOHBIX U HOBBIX CUTYalUsX.

K xoHIry 00ydenus B 8 ki1acce mpeaMeTHBIC Pe3yIbTaThl Ha 0a30BOM YPOBHE OJDKHBI OTPaXkaTh C(HOPMHUPOBAH-

HOCTB Y OOYYarOIUXCsl YMEHHIHA:

® pacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKUX IMOHITHH: aTOM, MOJIEKYNIa, XHMUYECKAN 3JEMEHT, IPOCTOE BEIIECTBO,
CJI0)KHOE BEIIECTBO, CMeCh (OIXHOPOJHAS M HEOTHOPOJHAS), BAJICHTHOCTh, OTHOCHUTENIFHAS aTOMHAS M MOJCKYJSIpHAs
Macca, KOJIHIECTBO BEIIECTBa, MOJIb, MOJISIpPHAs Macca, MaccoBas 0N XUMHUYECKOTO JJIEMEHTa B COCIWHCHHU, MO-
JISIPHBIA 00BEM, OKCHI, KHCIOTa, OCHOBAHME, COJIb, IJEKTPOOTPUIATENHHOCTD, CTEIICHh OKHCIICHHS, XUMUYECKas pe-
aKIMsl, KiaccuuKalms peakiii: peakliui COSIMHEHNS, PEaKIMU Pa3JIoKEHHs], PeaKIlMi 3aMeleHUsI, peaKklul oOMe-
Ha, 9K30- ¥ SHJIOTEPMHYECKUE PEaKlny, TEIUIOBOM 3((GEKT peakiuu, siApo aToMa, HIEKTPOHHBIH CIIOH aToMa, aTOMHast
opbuTanp, paguyc aToMa, XMMHUECKasi CBSI3b, OJSIPHAS M HETIOJISIpHAsl KOBAJIIGHTHAS CBSA3b, MOHHAS CBSA3b, HOH, KaTH-
OH, aHHOH, PaCTBOP, MacCOBAas JI0JIs BelleCTBa (TIPOLIEHTHAs KOHIIGHTPALUs) B PACTBOPE;

® JUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKHX IMOHATHH U IPUMEHATH 3TH NMOHATHUS IPU ONHCAaHUH BEUIECTB U
WX TIPEBpaICHANL;

® HCIOJB30BATh XUMHUYECKYIO CHMBOJIHKY IS COCTAaBICHUS (POPMYIT BEIIECTB M YPAaBHECHHI XUMUIECKUX PEaKIINH;

e (opmynam, BUI XUMHYECKOH CBsI3H (KOBAJICHTHAS ¥ HOHHAS) B HEOPTAaHMUYCSCKUX COCAMHCHISIX;

e packpsiBaTh cMbica [lepuonndeckoro 3akona Jl. 1. MenneneeBa: 1eMOHCTpUPOBATh MOHUMaHKNE EPUOJMUECKON 3a-
BUCUMOCTH CBOWCTB XUMHMYECKHX 3JEMEHTOB OT X MoJyokeHHs B Ilepuoguueckoil cucTteme, 3aKOHOB COXpPaHEHUS
MAacCHI BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYeHHS, 3aKOHA ABOTaIpo;

® ONWCHIBATH M XapakTepu3oBaTh TaOimmdaHyio Gopmy [leproamdeckoil cHCTEMBl XMMHYECKHX 3JEMEHTOB: Pa3iNuaTh
TIOHATHSI «THIaBHAs moArpymma (A-rpymnmna)» u «nobdounas noarpymmna (b-rpymma)y, mManeie u 601bIINE TEPUOJIBI, CO-
OTHOCHUTH 0003HA4YEHHS, KOTOpBIe MMeroTcs B Tabmuie «lleprnommueckas cucremMa xuMudeckux snemeHntos J[. U.
MemnzeneeBay ¢ YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsi sAipa,
oO11ee 9HCIIo 3JIEKTPOHOB H paclpeesieHHe UX MO AIIEKTPOHHBIM CII0SM);

e KIaccH(UIUPOBATh XUMUYCCKUE IEMEHTHI, HEOPTAaHHYCCKIE BEIIECCTBA, XUMHUCCKUE PeaKIuu (TI0 YUCITy U COCTaBY
y4YacTBYIOIINX B PEaKINH BEIIECTB, 110 TeTIIOBOMY 3ddekTy);

® XapakTepH30BaTh (ONHUCHIBATH) OOIIME XMMHUYECKUE CBOMCTBA BEIECTB Pa3JIMUHBIX KJIACCOB, MOJITBEPIKAAsl OIMCaHNE
MIpUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUHN COOTBETCTBYIOLIMX XUMHUYECKUX PEAKLIU;

e IIPOTHO3UPOBATH CBOICTBA BELIECTB B 3aBUCHMOCTU OT MX KaUECTBEHHOT'O COCTaBa, BO3MOXKHOCTU MPOTEKAHUSI XHUMU-
YECKHX MPEBPAIICHUH B Pa3INYHBIX YCIOBHUIX;

® BBIUHCIATH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MAacChI BEIIECTB, MACCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa
mo opMyse COeTUHEHNUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI M0 YPABHEHUIO XUMUIECKOM
peaxuuy;

® TIPUMEHSATH OCHOBHBIE OIEPAIlMN MBICIUTEIBHON NEeSTeIPHOCTH — aHaJN3 M CHHTE3, CpaBHEHHE, 0000mIeHne, cucTe-
MaTH3aIHI0, KIaCCU()UKALNIO, BEISBICHIE IPUYNHHO-CIICACTBEHHBIX CBS3CH — IJIS1 U3yUCHHUS CBOWCTB BEIIECTB U XH-
MHUECKHX pEeaKlnil, eCTECTBEHHO-HAay4YHbIE METO/bI MTO3HAHUS — HAOJI0/ICHUE, U3MEpEHUEe, MOIECINPOBaHUE, IKCIIe-
PHUMEHT (peajbHbIA U MBICICHHBII);



ClIeIoBaTh MPaBWIIaM I0JIb30BAHUS XUMHUYECKOH TOCYI0H M J1abopaTOpHBIM 000pyJOBaHHEM, a TAKXKE IpaBHiIaM 00-
pallleHus] C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKLMSIMHM I10 BBIIOJIHEHHIO JIAOOPATOPHBIX XMMUUYECKHUX OITBITOB I10
TIOJTYYSHHIO ¥ COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAa), IPUTOTOBICHUIO PACTBOPOB C OMNpesie-
NEHHON MaccoBOii J10yiel pacTBOPEHHOTO BEILECTBA, INIAHUPOBATH U MPOBOJUTH XUMUYECKUE 3KCIIEPUMEHTEHI 110 pac-
TI03HABAHUIO PACTBOPOB LIETIOYEH M KHCIIOT C OMOIIBIO HHIUKATOPOB (JlakMyc, (heHonpTanent, METHIOpaHXK u JIpy-
rue).

K xoHIry 00ydenus B 9 kjacce mpeIMeTHBIE Pe3yIbTaThl Ha 6a30BOM YPOBHE TOJDKHBI OTPaXaTh C(HOPMHUPOBAH-

HOCTH y O0YJaIOIINXCSl YMECHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MMOHATHI: XUMHYECKUHA 3JIEMEHT, aTOM, MOJIEKyJla, HOH, KaTHOH, aHUOH,
MIPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, BAJICHTHOCTB, AJIEKTPOOTPHIATEIFHOCTD, CTEIICHb OKHCIICHUS, XUMIIECKas
peaxIys, XUMHUIeCcKasi CBSI3b, TEIUIOBOW APQEKT peakifu, MOJb, MOJIPHBIN 00BbEM, pacTBOP, INEKTPOIUTHI, HEAJICK-
TPOJIUTHL, SNEKTPOJUTHYECKAs AUCCOIMAIINS, PEaKII1 HOHHOTO OOMEHa, KaTalu3aTrop, XMMHUYECKOe paBHOBECHE, 00-
patuMmble ¥ HeoOpaTHMBbIE DPEaKIHMH, OKUCIMTEIHLHO-BOCCTAHOBHTENIBHBIC PEAKLUH, OKHUCIUTENb, BOCCTaHOBUTEIND,
OKHCJIEHHE U BOCCTaHOBIICHHE, aJTIOTPOIUsL, aM(pOTEpPHOCTh, XUMHYECKasi CBsI3b (KOBaJIEHTHAs,, HOHHAs, MeTaJuInye-
CKas), KpUCTAIIMYECKas: penéTka, KOppo3usi METalJIOB, CIUIABbl, CKOPOCTh XMMHUYECKOH peakiuy, NpeaeabHO JOIy-
ctumast konueHtpanus [1JIK Bemecra;

WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUUECKHX MOHSATHH M IPUMEHSITh 3TH MOHATHS IIPH OTIMCAHUH BEILIECTB U
WX TIPEBpAICHANL;

HCTIOJB30BaTh XUMHUYECKYI0 CHMBOJIHKY AJISI COCTABICHUS (POPMYJT BEUICCTB M YPAaBHECHUH XUMUICCKUX PEAKIIHI;
OTIPENICIATh BAICHTHOCTh W CTENCHb OKUCIICHHUS XMMHYCCKHUX 3JIEMEHTOB B COSAMHEHISIX Pa3IMYHOIO COCTaBa, IpH-
HA/IJISKHOCTH BEMIECTB K ONPEISIIEHHOMY KJIACCy COeNMHEHHH 1Mo (OpMyiiaM, BUI XUMUYECKON CBS3H (KOBAJICHTHAS,
HMOHHAS, METAJNTNYECKas) B HCOPTaHMUCCKUX COCTUHCHUSX, 3aps HOHA TI0 XHMUYECKOH (opMyIte, XapaKkTep Cpe/sl B
BOJIHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCTUHEHHH, THIT KPUCTANIMYECKOM PEIETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMbIch [leproandeckoro 3akona J{. 1. MenzaeneeBa U JeMOHCTPHPOBATH €T0 MOHUMAHUE: ONKCHIBATh U
XapakTepu30BaTh TabnuuHylo hopmy [leproanueckoil CHCTEMbl XUMUYECKUX JIEMEHTOB: Pa3iMyarh MOHITHS «TJIaB-
Hast moarpynmna (A-rpynna)» u «nobounas noarpynmna (b-rpynma)», Manbsie ¥ OONbIINE MEPUOJBI, COOTHOCUTH 000-
3HAYEHHMs, KOTOPbIE UMEIOTCS B MIEPUOMYECKON TabJHIle, ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XHMHU-
YEeCKUX 3JEMEHTOB (COCTaB U 3apsij sapa, oOlee YUCIIO0 3JIEKTPOHOB U paclpeielieHHe HX MO 3JIEKTPOHHBIM CIOSIM),
00BSICHATE 00II1E

OTIPENIENATh BaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHHSX, CTENICHh OKHUCIICHHUS 3JICMEHTOB B OMHAPHBIX
COCITUHEHUSX, TIPUHAIC)KHOCTh BEUIECTB K ONPENeIEHHOMY KIIACCY COSAMHEHHHA MO 3aKOHOMEPHOCTH B M3MCHEHUH
CBOWCTB 2JIEMEHTOB W WX COCAWHCHHU B MpeleiaX MallbIX MEPHUOJOB W TJIABHBIX MOITPYIII ¢ YIETOM CTPOSHHS HX
aTOMOB;

KJIaccUpUIMPOBaTh XUMUYECKUE DJIEMEHThI, HEOPTaHUYECKHE BELIECTBA, XMMHUYECKHE peakiuu (10 YUCIy U COCTaBY
YUYaCTBYIOIIMX B PEAKI[HH BEUIECTB, 110 TEIUIOBOMY (P (EKTy, M0 U3MEHEHHUIO CTENeHEH OKHUCICHHS XUMUYECKUX dJie-
MEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOLIKME U CHeUU(pHUIECKHe XUMUIECKUE CBOMCTBA MPOCTHIX M CJIOXKHBIX BELIECTB, MOJI-
TBEpX/1asi ONIMCAHUE NPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XMMHUYECKHX PEaKIIHi;
COCTaBIIATh YPaBHEHHUS IEKTPOIUTHUECKON TUCCOIMALIMH KUCIIOT, IeNoYeil U Coel, MOTHBIE M COKpALIEHHbIE YpaB-
HEHHsS peaknuii MOHHOTO OOMeHa, YpaBHEHHS pEaKIHi, MMOATBEPKAAIONINX CYIIECTBOBAHUEC TCHETHUYCCKOW CBSI3U
MEX]Ty BEIIECTBAMH PA3JIMIHBIX KJIACCOB;

PaCKpBIBaTh CYIIHOCTH OKHCIHTEIBHO-BOCCTAHOBHTENBHBIX PEAKIM MOCPEICTBOM COCTABICHUS 3JCKTPOHHOTO 0Oa-
JIaHCa 3THUX PEaKIIHi;

MIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHUS, BO3MOXKHOCTH NPOTEKAHUSI XUMHUYECKUX Mpe-
BpALICHHH B Pa3JINUHBIX YCIOBHSX;

BBIUUCIIATE OTHOCHTENBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO TOJIF0 XUMHYECKOTO 3JI€MEHTa
mo opMysie COeTUHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI [0 YPABHEHHUIO XMMUYECKOM
peaKium;

coOI0IaTh MpaBMIIa TIOJIB30BAHUSI XUMUIECKON TIOCYION U JJabopaTOpHBIM 000pYIOBaHUEM, a TaK)Ke MpaBuiia oopa-
LIEHHS C BELIECTBAMU B COOTBETCTBUH C MHCTPYKIMSMH MO BBIIOJIHEHHIO J1a00OPAaTOPHBIX XMMHUUYECKHUX OTIBITOB I10 MO-
JIy4E€HHIO U COOMpaHUIO ra3000pa3HbIX BEIIECTB (AMMHUaKa U YIIIEKHCIIOro Ia3a);

MIPOBO/INTH PEaKINH, ITOJITBEPKAAIOIINE KaueCTBEHHBIH COCTaB Pa3IMYHBIX BELIECTB: PACIIO3HABATH OIBITHBIM MYTEM
xJjopua-, Opomun-, voxua-, kapoonar-, pocdar-, cmimkar-, cynbpar-, THAPOKCUI-HOHbI, KATHOHBI AMMOHHS ¥ MOHBI
N3y4YEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPIraHUYECKHX BEIIECTB;

MIPUMEHSATh OCHOBHBIE OTIEPALMH MBICIUTENBEHON JIESTENbHOCTH — aHAM3 M CHHTE3, CpaBHEHHe, 0000IIeHe, cucre-
MaTHU3alMIO0, BBISIBICHHUE IPUYMHHO-CIICICTBEHHBIX CBA3EH — ISl U3yYSHHUs CBOICTB BELIECTB U XUMHYECKUX PEAKIHH,
€CTECTBECHHO-HAyYHBIE METOBI MMO3HAHUS — HAOJIOACHUE, M3MEpPEHHUE, MOJICINPOBAHNE, SKCIIEPUMEHT (PeabHbBIN 1
MBICJICHHBIH).



TEMATHYECKOE IIJTAHUPOBAHHUE

8 KUIACC
Ne HauMeHnoBaHue pa3aeiioB U TEM KosruecTBo 4acoB Onextponubie (1uppoBbIe) 00pa3zoBaTEIbHBIC
n/m NpOrpaMMBbl Bcero | Kontp. | Ilpaxr. pecypcebl
paboThl | paboThl
Paznen 1. [lepBoHayasbHble XUMUYECKUE TIOHSITHS
1.1 | Xumus — BaxkHas 001acTh ecre- 5 2 Bu6nmoreka IOK https://m.edsoo.ru/7f41837c
CTBO3HAHUS U MPAKTUYECKOM JIesi-
TENILHOCTH YEJIOBEKA
1.2 | BemecTBa M XUMHYCCKUE PEAKIIMU 15 1 Bbubnmoreka IIOK https://m.edsoo.ru/7f41837c
HWroro no paszneny 20

Pazgen 2. Baxxueiimue MpCACTABUTEIN HCOPIraHUYCCKUX BCIICCTB

2.1 | Bo3ayx. Kucnopon. [Tonsrue 06 6 Bubnuoteka I{OK https://m.edsoo.ru/7f41837c
OKCHJIaX

2.2 | Bomopon.IToHsTre 0 KACIOTAX H 8 1 Bu6nmoreka IOK https://m.edsoo.ru/7f41837¢
COJIAX

2.3 | Bopa. PactBopsl. [TonsTue 06 oc- 5 1 1 bubanoreka IJOK https://m.edsoo.ru/7f41837¢
HOBaHMAX

2.4 | OCHOBHBIE KITACCHI 11 1 2 bubamnoreka IJOK https://m.edsoo.ru/7f41837c
HEOPraHMYECKHMX COEIUHEHUI

Hroro mo pazueny 30

Paszpnen 3. Ilepuoanueckuii 3akoH u [lepuonnueckas cucrema xumuueckux anemeHToB 1. . MenneneeBa. CtpoeHue aTo-

MOB. XHMHYECKas CBA3b. OKUCIUTEIHHO-BO

CCTAHOBUTCIIBHBIC PCAKIINN

3.1 | Mepuoauveckuii 3akon u [epuo- 7 Bubnuoreka [{OK https://m.edsoo.ru/7f41837c
JMYECKask CHCTeMa XUMHYECKUX
anemenToB /. . Menpaeneena.
CrtpoeHue aToMa

3.2 | Xummuueckas cBs3b. OKUCIUTED- 8 1 Bu6nuoreka IIOK https://m.edsoo.ru/7f41837c
HO-BOCCTAHOBHTEJbHBIC PEAKIIHH

HWrtoro mo paszmeny 15 bubmmoreka LIOK https://m.edsoo.ru/7f41837c

PesepBHOE BpeMsi 3 bubmmoreka LIOK https://m.edsoo.ru/7f41837c

O0111ee KOIMYESCTBO YacOB 110 MPOrpaMme 68 4 6

9 KJIACC

No HanmenoBaHue pa3ienoB U TeM KonnuecTBo yacos DnekTponHbie (u(poBbie) 00pa3oBaTEIbHBIC

/I IpOrpaMMBbl Bcero | Kontp. | IIpakr. pecypcesl

paboTsl | paboThI

Paznien 1. BemecTBo ¥ XUMHUYECKHE PEAKIIUI

1.1 | IoBTOpeHUe U yrayOsaeHue 3HAHU 5 1 bu6mmoteka LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3fiesioB Kypca 8 Kiac-
ca

1.2 | OcHOBHbBIE 3aKOHOMEPHOCTH 4 bubnuoreka [JOK https://m.edsoo.ru/7f41a636
XUMHYECKHX PeaKkuuit

1.3 | DnekTpomuTHYeCcKas JUCCOIHAITHS. 8 1 1 bubimmoreka IIOK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEaKLUK B PACTBOPAX

HWroro no pazneny 17

Pazpnen 2. HemeTasmibl 1 UX COEAMHEHUS

2.1 | OOmas xapakTepucTHKa XUMUYe- 4 1 bubmuoteka LIOK https://m.edsoo.ru/7f41a636
ckux 31eMenToB VIIA-rpynmsr.
l"asiorensl

2.2 | OOmas xapakTepucTHKa XUMUYe- 6 bubmuoteka LIOK https://m.edsoo.ru/7f41a636
ckux 3nemenToB VIA-rpynms. Ce-
pa 4 e€ coeAMHEeHUs

2.3 | OOmias xapakTepucTHKa XHUMUYe- 7 1 bu6mmoreka [TOK https://m.edsoo.ru/7f41a636
CKHX DJIEMEHTOB V A-TpyIIIBL.
A30T, pocthop 1 UX COCTUHEHUS

2.4 | OOmias XxapaKTepucTHKa XHUMUYe- 8 1 2 bu6mmoreka [{OK https://m.edsoo.ru/7f41a636
ckux anmeMeHToB |V A-rpynmel. Yr-
JIepoJi M KPEMHHH M X COSTUHEHUS

Hroro no pazueny 25

Pasgern 3. MeTaimibl 1 X COEIMHEHUS

3.1 | OGuiue cBOMCTBA METAIIOB 4 bub6nmoreka ITOK https://m.edsoo.ru/7f41a636

3.2 | BaxHelmne MeTaJUIbl U UX COEIH- 16 1 2 bub6nuoreka ITOK https://m.edsoo.ru/7f41a636
HCHUSI

HWroro no pazneny 20
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Pazmen 4. Xumusi u oKpyKaronias cpeia

4.1 | BelecTBa 1 Matepuasl B )XHU3HA 3 bubauoreka ITOK https://m.edsoo.ru/7f41a636
YeNIOBeKa

HWroro no pazneny 3

PesepBHOE Bpemsi 3 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636

O011ee KOJIMYECTBO YacOB MO MPOrpaMmme 68 4 7

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI U151 YYEHUKA

* Xumus, 8 knacc/ ['abpuensin O.C., Octpoymos W.I'., CinagkoB C.A., AkunonepHoe obmectBo «M3natensctBo «IIpo-
CBEIIICHUE»

* Xumus, 9 knace/ I'abpuensa O.C., OctpoymoB WU.I'., CragxoB C.A., AkunonepHoe o6mectBo «M3matensctBo «IIpo-
CBEILCHUE)

Tabmuuer: Ilepuoamueckas cucrema xuMudeckux snemenToB (.M. MenzneneeBa, Tabiuma pacTBOPHMOCTH, SIEKTPOXH-
MHUYECKHHI P/ HAIPSKECHUSI METAJIIOB

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

* Xumus, 8 knacc/ ['abpuensin O.C., Octpoymos W.I'., CinagkoB C.A., AkunonepHoe obmectBo «M3natensctBo «Ilpo-
CBEILEHUE)

* Xumus, 9 knacc/ ['abpuensin O.C., Octpoymos WU.I'., CinagkoB C.A., AkunonepHoe obmectBo «M3matensctBo «Ilpo-
CBEIL[EHUE)

Tabmuupr: Ilepuonuueckas cucrema xumuueckux snemenToB JI.M. MenneneeBa, Tabiuia pacTBOPUMOCTH, JIICKTPOXH-
MHUYCCKHUH Psi/T HAIPSOHKESHUSI METAJJIOB

METOJUYECKHUE MATEPHAJIBI 1JIS1 YUYUTEJIA
Mertoanueckoe-mocooue-mist-yantens. pdf

®enepanpHbie padoune mporpamMbl OPIT Ha 2024-2025 yuebnsrit ron ®T'OC HOO OO0 COO
https://100ballnik.com/denepanbhas-pabdodas-nporpaMmMa-mno-xum/

MU®POBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCBI CETU HHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/

Pabouast mporpamma pazpaborana B coorBercTBrH ¢ 1.18.2.2. ®I'OC HOO (yTB. mpukazoM MuHmCTEpCTBa 00-
pazoBanust u Hayku PO ot 17.12.2010 r. Ne1897, uzm. u gom. ot 29.12.2014 r., 31.12.2015 r., 11.12.2020 r., 08.11.2022
r., 27.12.2023 t., 22.01.2024 r.) 1 muceMoM MuHHCTEepCcTBa npocBemmeHnss PO u denepanbHoi Ciry>kOBI IO HAA30PY B
chepe obpaszosanus u Hayku oT 18.12.2020 . NeNeCK-578/08, 01-350/13-01 «O cHMKEHMH JOKYMEHTAIIMOHHON HArpys3-
KU YUUTEIE».
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