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IMosicHuTeALHAA 3aNIUCKA

[IporpamMa Mo XUMHUHM Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs COCTaBJIEHA Ha OCHOBE
TpeOOBaHMil K pe3ybTaTaM OCBOEHMsI OCHOBHOW 00pa3oBaTesIbHOM MporpaMMbl OCHOBHOT'O OOIIET0
obpazoBanus, npeacraBieHHbx B PI'OC OO0, a takke Ha ocHOBE ¢eaepalibHON pabodei mpo-
IpaMMBbI BOCIIUTaHUS U € YIETOM KOHIIETIIIUY MIPENoaBaHus yueOHOro npeaMeTa « XumMus» B o0pa-
30BaTeNbHBIX Oopranu3anuax Poccuiickon @enepannm.

[IporpamMma no xumuu Ja€T MpeAcTaBICHUE O LENsAX, 00Iel cTpaTeruy 00y4eHusl, BOCIH-
TaHUS U Pa3BUTHUA OOyJarOIMXCsA CPEACTBAMU y4eOHOro MpeaMeTa, yCTaHABIUBAECT 00s3aTelbHOe
MIPEeIMETHOE COZIEpKAHME, ITPEAYCMATPUBAET paclpeIesieHUE €ro Mo KiaccaM U CTPYKTypUpOBaHHE
10 pa3jesiaM U TeéMaM MPOrpaMMBbI [0 XMMHUH, ONPEIEISIET KOTUYECTBEHHbIE U KAYE€CTBEHHBIE Xa-
PaKTEPUCTUKU COJEP/KaHUS, PEKOMEHAYEMYIO I10CIIEI0BATEIbHOCTh U3YYEHHUS XMMHHU C Y4ETOM
MEXIMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4E€OHOT O MpoLecca, BO3pacTHbIX 0COOEH-
HOcTel O0y4aroluxcs, OnpeaesieT BO3MOXHOCTU MpeaMeTa Ui pealu3alnuu TpeOoBaHHM K pe-
3yJIbTaTaM OCBOEHHsI OCHOBHOW 0Opa30BaTEeIbHOW MPOrpaMMbl Ha YpPOBHE OCHOBHOI'O 0OIIEero 00-
pa3oBaHMs, a TaKKe TpeOOBaHUN K pe3yibTaTaM OOY4YEHHs XMMHUU Ha YpOBHE L€l HU3ydeHHs
IpeMeTa U OCHOBHBIX BHUJOB y4€OHO-IIO3HABATEJILHOM JIEATEILHOCTH OOYYaroIlerocsi mo ocBoe-
HUIO Y4eOHOI0 COJIepKAHUS.

3HaHUEe XUMHUH CIY)KUT OCHOBOH JJIsi ()OPMHPOBAHUS MHUPOBO33PEHUS 00YUArOIIETOCs, €ro
MIPE/ICTaBICHU O MaTepHaIbHOM €IMHCTBE MHUPA, BAXKHYIO POJb UIPalOT (GopMHUpYyEMble XUMHUEH
MIPE/ICTaBJICHHS] O B3aMMOIPEBPALICHHUSIX YHEPTHH U 00 IBOIIOLMU BEIIECTB B MPUPOJIE, O MYTIX
peleHust TI00aTbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPbEBO, IHEpreThye-
CKOM, MUIIEBON U IKOJIOTUYECKON O€30IMacHOCTH, IPOOIJIEM 3/IpaBOOXPAaHEHUSI.

N3yuenue xumunu:

- CIIOCOOCTBYET peann3aluy BO3MOXHOCTEH Uil cCaMOpa3BUTH U (YOPMHUPOBAHUS KYJIbTYPbI JTHY-
HOCTH, €€ 0011el 1 PyHKIIMOHATIBHON TPaMOTHOCTH;

- BHOCHUT BKJaJ B (hOpPMHUpPOBaHHE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaroluxcs, HaBbI-
KOB HMX CaMOCTOSITEIbHOW Y4eOHOM NesATeIbHOCTH, SKCHEPUMEHTAIbHBIX M HCCIE0BATENbCKUX
yYMEHUH, HeOOXOIMMBIX KaK B IIOBCEHEBHON KU3HH, TaK U B IPOPECCUOHATBHOMN e TEILHOCTH;

- 3HaKOMHT CO Clenu(pUKON HAyYHOrO MBIIUICHUS, 3aKJIabIBAET OCHOBBI I[EIOCTHOT'O B3IUIAa Ha
€IMHCTBO NPUPOJIbI U YETOBEKA, SBJIAETCS OTBETCTBEHHBIM 3TAIllOM

B (hpopMHpOBaHUM €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00yYaroUIuxcs;

- CcrocoOCTBYeT (hOPMUPOBAHHUIO IIEHHOCTHOI'O OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HaHUAM, K
IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHUYECKOe 00pazoBaHue 00y4yaroIuXcs.

JlaHHbIe HampaBlieHUs B OOyYeHHHM XHMHH OOECIIEUMBAIOTCA CIEHU(PUKON COAepIKaHUs
y4eOHOro mpeaMeTa, KOTOPBIA SBISETCS MeJarornyecky aJanTHPOBAaHHBIM OTpa’keHHeM 0a30BOI
HayKl XMMUU Ha OIPEJEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIEro 0Opa3oBaHUs OPUEHTUPOBAH HA OCBOEHHE 00Y-
YaOIMIMMHUCSA CUCTEMbI TIEpBOHAYANIbHBIX MOHATUNH XUMHH, OCHOB HEOPTaHMYECKONH XMMHUU U HEKO-
TOPBIX OTAEJIbHBIX 3HAYUMBIX [TOHATUNA OPTaHUYECKON XUMUMU.

CrtpykTypa comepaHus NPOrpaMMbl MO XMMHUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noxxoja kK e€ mzydenuro. CozpeprKaHue CKIIAIbIBACTCS U3 CHUCTEMbI MOHATHH O XUMHUYECKOM 3Jie-
MEHTE U BEIIECTBE U CHCTEMbI MOHATHI O XUMHUYECKOW peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpPTraHM30BaHbl 0 MPUHIUIY I[OCIEI0BATENbHOIO PA3BUTHs 3HAHMH HA OCHOBE TEOPETUYECKUX
MIPE/ICTaBICHUN Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHUsI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona 1. I. MeneneeBa kak OCHOBHOI'O 3aKOHA XHUMUU;
— YY€HHUS O CTPOEHUHU aTOMa U XUMUYECKOW CBA3H;

— TpeAcTaBlIeHUI 00 JIEKTPOIUTHUECKOM TUCCOLMAIINU BEIIECTB B paCTBOPaxX.

Teopernueckue 3HaHHUsI PaCCMaTPUBAOTCS HA OCHOBE SMIIMPUYECKH MOJYUYEHHBIX U OCMBIC-
JICHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEAOBATENFHO OT OJHOT'O YPOBHS K JPYrOMY, BBITOIHSS QYHK-
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MU 00BSICHEHHS M IPOrHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEN MPAKTUYECKOr0 IMPUM e-
HEHHUSI U MIOTYyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHne nporpaMmbl IO XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEJACTABICHHUS O XHMH-
YECKOM COCTABJIAIONIECH HAYYHOW KapTHUHBI MUpPA B JIOTMKE €€ CUCTEMHOM IPHUPOIBI, LIEHHOCTHOIO
OTHOUIEHUSI K HAyYHOMY 3HAHUIO M METOJaM MO3HaHUs B Hayke. M3ydeHne XUMHHM IPOUCXOIUT C
MpUBJICYEHUEM 3HAHUN U3 paHee U3YYeHHBIX yUeOHBIX MpeameToB: «Okpyxkaromuii Mup», «buono-
rust. 5—7 xknaces» U «Pusuka. 7 Knacey.

[Ipu u3ydeHnn XUMUU MPOUCXOIUT (GOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKOW HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, MPAKTHUECKON JEATEIHOCTH YelloBeKa U KaK OJHOr0 U3
KOMITOHEHTOB MHPOBOH KYJIBTYpHL. 3a/a4a yueOHOTO MpeaMeTa COCTOUT B (JOPMHUPOBAHUH CHUCTE-
MBI XUMHUYECKUX 3HAHUH — BOKHEUINX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKUX TTOJIOKCHUH,
JOCTYIHBIX 000O0IIEHUI MHUPOBO33PEHUYECKOIO XapakTepa, A3blka HAyKH, B MPUOOIIEHUH K Haydy-
HBbIM METOJaM IO3HAHUS NPU U3YYEHUHU BELECTB U XMMHUECKHUX peakiui, B GOpMUPOBAHUU U pa3-
BUTUU T[IO3HABATENIbHBIX YMEHMH M HUX TNPUMEHEHUH B Yy4eOHO-TIO3HABATENbHOW U yueOHO-
HCCIIEI0BATEIbCKON JIEATEIbHOCTH, OCBOCHUU NpaBMl 0€30MacHOro OOpalleHusl ¢ BELIECTBAMHU B
MOBCETHEBHOW KU3HU.

[Ipn n3ydeHnn XMMHUH HA YPOBHE OCHOBHOI'O 00Iero oOpa3oBaHUsl Ba)KHOE 3HaYEHHUE IPU-
o0penu Takue Lenu, Kak:

— (hopMUpOBaHNE MHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM0O0Opa30BaHHIO, COTPYI-
HUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO PEIICHUN, CIOCOOHOM aanTUpOBaThCS K OBICTPO MEHs-
FOIIUMCS YCTIOBUSIM KU3HM;

— HANpaBJIEHHOCTh O0YYEHHUs HAa CHCTEMaTHUYECKOe MPHOOIIeHHE OOyUYaIOMIMXCS K CaMOCTOSTENb-
HOW NO3HABAaTENbHON AEATEIbHOCTH, HAYYHBIM METOJIaM MO03HaHUS, (POPMUPYIOIIUM MOTHUBALIUIO U
pa3BUTHE CIIOCOOHOCTEN K XUMHH;

— olecrieyeHne YCIIOBHii, CIIOCOOCTBYIOIIMX NMPUOOPETEHUIO 00YUYaIONIMMUCS OMbITa pazHooOpas-
HOM JEATEeNbHOCTH, [MO3HAHUS U CaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIHOUEBBIX KOMIIETEHLHUN),
MMEIOIINX YHUBEPCAIBHOE 3HAUEHUE [Tl PA3JIMYHBIX BUJOB JIEATEIbHOCTH;

— (popmupoBanue obmel (yHKIMOHAIBHOW M €CTECTBEHHO-HAyYHOM I'PaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSICHATH M OLIEHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, MCIIONIb3Ys 3HAHUS U OIBIT, MOJY-
YeHHbIE TPU U3YYCHUH XUMUHU, IPUMEHATh UX MPU PELICHUH MpoOjIeM B MOBCETHEBHOW KU3HU U
TPYIOBOU JIESITENBHOCTH;

— (hopmupoBanre y 00ydJarOmuXcsi TYMAaHUCTHYECKUX OTHOIICHWH, TOHUMaHUS [ICHHOCTH XHUMUYe-
CKUX 3HAHUU JJI BBIPAOOTKH 3KOJIOTHYECKH 11eJIeCO00pa3HOro MoBeACHUsI B OBITY U TPYJOBOM e -
TEJIBHOCTH B LIEJISIX COXPAHEHMSI CBOETO 3J0POBbS M OKPYKAIOIIEH IPUPOIHON CpENbI;

— pa3BUTHE MOTHBAIMU K 00YUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITHUTAHHUIO Ha OC-
HOBE YCBOEHHS OOILEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduis u
HaNpaBJICHHOCTH JAJIbHEHIEro o0y4eHusl.

OO6miee 4KCIIO YaCOB, OTBEAEHHBIX ISl U3YYCHHS] XUMUU Ha YPOBHE OCHOBHOI'O OOIIEro 00-
pasoBanmsi, coctapisieT 136 yacoB: B 8 kiracce — 68 yacoB (2 yaca B Helleno), B 9 kimacce — 68 yacoB
(2 gaca B HEZCIIO).

Coneprxanue y4eOHOro npeamera

IlepBoHayabHbIe XUMUYeCKHE MOHATHSA (20 yacoB)

[Ipenmer xumuu. Ponb XvMUUM B )KM3HU YEJNOBEKA. XHMMHS B CUCTEME HayK. Tena U Bewie-
cTBa. OU3MYECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHHUE BemiecTB. [loHsTHE O MeTOoMax mo-
3HaHUsS B XUMUHU. YncThle BemecTBa U cMecH. CriocoObl pa3/iesieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 1eMeHThl. CUMBOJIBI XUMUYECKUX 3J1eMEHTOB. [IpocThie
Y CJIOKHBIC BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumuueckas Gpopmyna. BaleHTHOCTP aTOMOB XMMHUUYECKHUX 3JICMEHTOB. 3aKOH IMOCTOSHCTBA
cocrapa BemlecTB. OTHOcUTENbHAsE aToMHasi Macca. OTHOCUTEIbHAsL MOJIEKYJIsipHasi Macca. Macco-
Bas JOJISI XUMHYSCKOI'O JIEMEHTA B COCIUHCHMU.
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KonunuectBo BeniectBa. Monb. MonsipHas Macca. BzauMocBs3b KOIMYECTBA, MacChl U YKCIa
CTPYKTYPHBIX €IWHUII BenlecTBa. Pacy€Tol mo ¢hopMynaM XMMHUYECKUX COCTUHEHHH.

dusnyueckre U XUMHUYECKHE SIBICHUS. XUMUYECKas peakius U e€ Mpu3HaKku. 3aKOH coXpa-
HEHMsI MacChl BEHIECTB. XUMHUECKHe ypaBHeHHs. Kitaccudukanus XxuMudeckux peakiuil (coenu-
HEHUSs, pa3IoKEeHUs, 3aMeIIeHHs], 0OMEeHa).

Xumuueckuii 5kcnepumenm:
3HAKOMCTBO C XHMUYECKOW TTOCY0M, MPaBUJIaMH PA0OTHI B TabopaTopuu u mpuémMamu oOparieHus
¢ 1abopaTOpHBIM 00OpYyI0OBaHHEM, U3YUCHHE U ONMucaHue (PU3NUYEeCKUX CBOWCTB 00pas3I[oB HEOpra-
HUYECKHUX BEIIECTB, HaOMoneHne pu3nueckux (IJIaBJIeHHe BOCKa, TasTHHUE JIba, PACTUPAHHE caxapa
B CTYIIKE, KATICHUE U KOHACHCAIUS BOJAbI) U XUMUYECKUX (TOPEHHUE CBEUHU, MPOKATMBAHUE MEIHON
MIPOBOJIOKH, B3aMMOJEHCTBHE MeJia C KUCJIOTOW) siBIeHUHM, HAONIOJACHWE U ONHMCAaHWE MPHU3HAKOB
MPOTEKAHUS XUMUYECKUX PeaKuii (pa3oKeHue caxapa, B3auMOJICHCTBUE CEPHON KHCIIOTHI C XJIO-
pumom Oapwusi, pazinoxenue ruapokcuna menu (1I) mpu HarpeBaHuH, B3anMOICHCTBHUE JKee3a ¢ pac-
tBOpoM conu Meau (II), m3ydeHue cmocoOoB pa3zieieHus cMecei: ¢ TOMOIIBbI0 MarHuTa, (GUIbLTPO-
BaHUE, BBHIMMAPUBAHUE, TUCTHIUIAIMS, XpoMmaTorpadus, MpoBeIeHUE OYHUCTKH IMOBAPEHHOM COJH,
HaOJII0JICHUE U OMKMCAHUE PE3yIbTAaTOB MPOBEIACHUS OMBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHECHUS
MAacChl, CO3/IaHNE MOJIENICH MOJIEKYI (MIapOCTEPKHEBBIX ).

Baskneiiiue npeacraBuTe 1 Heoprannyeckux semects (30 yacos)

Boznyx — cmech rasos. CocraB Bo3znyxa. Kuciaopon — 2JIEMEHT M IIPOCTOE BEILIECTBO.
Haxoxxnenue kucinopoga B mpupoje, (pusnyeckrne u XUMHUECKHE CBOMCTBA (peakiuu TOPEHHS).
Oxkcuppl. [Ipumenenue kucnopoga. CrocoObl MONy4YeHUsI KUCIOpoAa B J1a00paTopuu U MPOMBIIII-
nerHocTH. KpyroBopot kucnopoza B npupojae. O30H — asioTponHas MOAU(PHUKAIUS KUCIOPOa.

TennoBoii Y3PeKT XMMUYIECKON PeaKIiy, TEPMOXUMUYECKUE YPAaBHEHUS, K30~ U DHJIOTEP-
MuYeckue peakuuu. TOmInMBO: yroib U MeTaH. 3arps3HeHHE BO3yXa, YCUJIEHUE MapHUKOBOrO 3 -
(bekTa, pazpylieHrne 030HOBOTO CIOsL.

Bonopon — anemenT u npocroe BemecTBo. HaxoxxaeHne Bogopoaa B npupoze, huznyeckue
1 XMMHUYECKUE CBOWCTBA, MPUMEHEHHE, CIIocOObI onydeHus. Knuciaorel u comnu.

Monsipablit 00bEM razoB. Pacuérsl Mo XUMUYECKUM YPaBHEHHSIM.

®dusnueckue cBorcTBa BoAbl. Bona xak pactsoputens. PactBopbl. HacelleHHBIE U HEHa-
CBILICHHBIE PAcTBOPHI. PacTBOpUMOCTH BellecTB B Boze. MaccoBasi J0isl BEIIECTBa B PacTBOpE.
XumMuyeckue cBoicTBa Boabl. OcHoBaHUs. Poib pacTBOpOB B pUpo/e U B JKU3HH YenoBeka. Kpy-
TOBOPOT BOJIbI B IPUPOAE. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa U OUYUCTKA IPUPOAHBIX BOJ.

Knaccugukamus Heopranndecknx coeauneHuil. Oxcunapl. Knaccupukanus oKCHIoB: come-
oOpasytromue (OCHOBHBIE, KUCIOTHBIE, aMbOTepHbIe) U HecoieoOpasytomue. HomenknaTypa okcu-
70B. PU3NYECKHE U XMMUUECKHE CBOMCTBA OKCUI0B. [lonydeHne okcuaos.

OcnoBanwmst. Knaccudukanus ocHOBaHHIA: MIENOUYM U HEPACTBOPHMBIE OCHOBaHUsA. HomeH-
KJIaTypa oCHOBaHUH. DPU3NYECKHE U XMMUYECKUE CBOMCTBA OCHOBaHM. [TomyueHrne ocHOBaHU.

Kucnotel. Knaccuduxkarus kucnor. Homenknatypa kucnor. dusndeckue U XUMHUYECKUE
cBoricTBa KucioT. Psa akruBHoctu MmeraiuioB H. H. bekerosa. [Tonyuenue kucior.

Comu. Homenkiarypa coneit. @u3ndeckie U XMMHYECKHE CBOMCTBaA coineid. [lomydenne co-
nei.

I'enernueckas cBsI3b MEX1y KacCaMy HEOPraHUUYECKUX COSAMHEHUN.

Xumuueckuil sxcnepumenm:

KaueCTBEHHOE OIpeJeTICHHE COAEp KaHMs KHCIOpOAa B BO3JyXe, MOITy4YeHHe, COOMpaHue, pacro-
3HaBaHUE U M3YYEHHUE CBOMCTB KUCIOPOJA, HAOIIOACHNE B3aUMOACHCTBHS BEUIECTB C KUCIOPOIOM
U YCJIOBUSI BOSHUKHOBEHHUSI U MpEKpallleHus: ropeHus (rmoxapa), 03HaKOMJIEHHE ¢ 00pa3laMu OKCH-
JIOB U OMHMCAHHME UX CBOWCTB, MOJTy4yeHHUE, COOMpaHue, paclo3HaBaHUE U U3yuYe€HUE CBOWMCTB BOJO-
pona (ropeHue), B3aumojeiicTBue Bogopoaa ¢ okcuaom meau (II) (Bo3MOXKHO HCIONB30BaHUE BU-
JIEOMaTepUaoB), HaOItOAeHHEe 00Pa3OB BEIIECTB KOJTUYECTBOM | MOIIb, HCCIIeIOBaHNE OCOOCHH O-
cTeit PACTBOPEHH BEIIECTS C Pa3IMYHON PacCTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OIpeie-

a Ba. B3an) AATATTAMDIIA DA e A aramaTroas ey (rromaarraa

ACHHOIT MaccoBoit ,u,u.ucm Pablbupe'"'u TO BCIICCTBA, B3aUMOACUCTBUC BOAbI C MCTa/IaM (HATPHUCM
JOKYMEHT MOAMUCAH SJTEKTPOHHOW MOANMUCHIO
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1 KaibIueM) (BO3MOXKHO HCIIOIh30BAaHHE BUICOMATEPUAITIOB), UCCIICIOBAHNE O0pa3I[0OB HEOpTaHU-
YECKUX BEILECTB pa3IMYHBIX KJIACCOB, HAOMIO/ICHHE U3MEHEHUSI OKPACKH MHIUKATOPOB B PacTBOpax
KHCJIOT U ILIEJNOYEl, u3ydeHue BzaumoseictBus okcuaa menu (II) ¢ pactBopoM cepHON KHUCIIOTHI,
KHMCJIOT ¢ METAJUIAMH, PEAKLIUK HEUTpAIU3aliuy, 0Jy4€HHE HEPACTBOPUMBIX OCHOBAHMM, BBITECH €-
HUE€ OJHOrO0 MeTajula APYTUM U3 pacTBOpa COJIM, PEUICHHE JKCIIEPUMEHTAIBHBIX 3a7ad IO TeMe
«Baxneumue K1accsl HEOPraHUYECKUX COCAMHEHUN.

Ilepnomnyecknii 3axkoH u Ilepuoamyeckasi cucremMa xumu4yeckux 3jiementos [[. U.
MenpeneeBa. CtpoeHue aToMoB. XMMH4YeCKasd CBfA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu (15 yacos)

[lepBbie MOMBITKU KJIacCCU(PHUKAIMU XUMUYECKUX AJ1eMeHTOB. [IoHSATHE O Tpymmax CXOIHBIX
9JIEMEHTOB (IIETOYHBIC U MIEITOYHO3EMEIbHBIC METAUIbI, TaIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIC 00pa3yroT aM(OTEPHBIE OKCHJIBI H THAPOKCHUIBI.

[Teproanueckuii 3akoH. [lepuoandeckas cucreMa xumuueckux snemeHtoB . 1. Mennene-
eBa. Koporkonepuoanas u anuHHomneproaHas Gopmsl [leproanueckoit CHCTEMbI XUMUYECKUX dJ1€-
MeHTOB /1. 1. MenneneeBa. Ilepuons! u rpynmsl. @U3n4eckuil CMBICIT ITOPSAKOBOTO HOMEPA, HOME-
POB IEPHOJA U TPYIIIIBI AIIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX snep. M3oromnbl. DnekTpoHbl. CTpoeHUE 3JEKTPOHHBIX
o0omouek aToMoB TepBbix 20 xuMudeckux d1eMeHToB [lepuomudeckoii cucremsr J{. . Mennenee-
Ba. XapaKTepUCTUKA XMMUYECKOr 0 3JIEMEHTa 110 ero nonoxkenuto B [lepuoguueckoii cucreme /1. U.
Menneneesna.

3aKOHOMEpPHOCTH M3MEHEHUsI paguyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAUNIMUECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue Ilepuogumueckoro 3akoHa u Ilepuonnueckoil cucTeMbl XMMUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTUA HayKu U npakTuku. J[. . MenneneeB — y4€HbIl U IPaKJaHUH.

Xumndeckas cBsi3b. KoBaseHTHas (MOJsipHAs M HETOJSPHAs) CBSA3b. DJIEKTPOOTPUIIATEI b-
HOCTb XUMHYECKHUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenb okucneHusi. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipomeccsl okucieHus
Y BOocCTaHOBJICHUS. OKUCITUTEIN U BOCCTAaHOBUTEIIH.

Xumuueckuu sKcnepumenm:

M3y4eHHEe 00pa3IiloB BEIIECTB METANIOB U HEMETAJNIOB, B3aMMOICHCTBIE THIPOKCH 1A IIUHKA C pac-
TBOpPaMH KHUCJIOT M IIEIO0YEH, MPOBEAECHUE OIBITOB, WIUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PeaKIuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHUS).

Mesicnpeomemmnule cés3u
Peanuzaiust MeXIIpeAMETHBIX CBSI3€H MIPHU M3YYCHUH XUMHUU B § KJIaCCE OCYILECTBIISIETCS Yepe3 UcC-
M0JIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHSATUHM, TaK U MOHSATHH, SIBISIOMIMXCS CUCTEM-
HBIMU JJI OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKJIA.

Obwue ecmecmeenHo-HaAyYHble NOHAMUS: HAYYHBIH (QaKT, TUIOTEe3a, TEOPHS, 3aKOH, AaHATIN3,
CUHTE3, Kiaccu(uKaIus, MepruoInIHOCTh, HAOII0IeHNE, YKCIIEPUMEHT, MOJICTUPOBAHHE, U3MEpe-
HUE, MOJIENIb, SIBJICHUE.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOIbI, PaAMOAKTH B-
HOCTh, MOJIEKYJIa, DJICKTPUUECKHUI 3apsiji, BEIIECTBO, TEIO, 00BbEM, arperaTHoe COCTOSHHE BeEIlle-
CTBA, ra3, GU3NUYECKUE BEIUYUHBI, CAUHULIBI U3MEPEHUs, KOCMOC, TIaHEThI, 3BE3/1bI, COHIIE.

Buonorust: porocunres, apixanue, 6mochepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOJIbI, MTOJIE3HbIE UCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IoBTOpenune Kypca xumuu 3a 8 kiaacc (3 yaca)
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@®opMbI U METOIbI OPraHU3AIUU Y4eOHOM eI TeJIbHOCTH
B mpenonaBanuu npeaMeTra IMIaHUPYETCS HCIONb30BaHHUE CIEAYIOMUX ¢hopm pabomwsl ¢

odyuarowumuca:

e pabora B MaJbIX Ipymnmnax (2-5 4enoBekK);
MpOeKTHas paboTa;
MOATOTOBKA COOOITIEHUH/ pedepaTos;
WCCIIeIOBATENbCKas e TeNbHOCTD;
WH(OPMAITMOHHO-TIONCKOBAS e TCIIbHOCTD;,
BBIMIOJTHEHHUE MTPAKTHYECKUX U TaOOpaTOpHBIX paboT.
[Tpu opranu3zaruu nporecca 00y4eHus IpernoiaraeTcsi IpUMEHEHUE CIeTyIOIUX nedazo-
2UYeCKUX MeXHOI02UIL:

® TIPOCKTHAs ACATEIHHOCTH
JUYHOCTHO-OPHECHTUPOBAHHBIE TEXHOJIOTUN
OpTaHU3AIIHS CAMOCTOSITEIHHON pabOThI
OpTaHM3AIMS TPYIIOBOrO B3aUMOJICHCTBHS
aHaJIU3 KOHKPETHBIX CUTYaIUui
pedekcuBHOE 0OydeHUE
CaMOKOHTPOJIb.
OCHOBHBIE Mem 00bl, KOTOPHIC IIJIAHUPYETCS UCIIONIB30BATh MIPU OPraHU3aIlUU MIpoIecca
OOy4eHHUS:

e (CrnoBecHble METOBI: paccka3, OObsSICHEHUE, Oecena, TUCKYCCHS.

e Palora ¢ yaeOHUKOM M KHUTOI: KOHCIIEKTHPOBAHHE, COCTABIICHUE IJIaHA TEKCTA, CXEMBI,

TaOJINLIBL.

e HarnsgHble METOIBI: METOJI MILTIOCTPALIUNA, METO] IEMOHCTPAITUH.

e [IpakTHueckue METOIbI: JTA0OpAaTOPHBIE PAOOTHI, MPAKTHIECKUE PAOOTHI

e [Ipenycmorpens! ypoku ¢ ucnoiab3oBanuem MKT.

Buabl yueOHOM qesiTeJIbHOCTH
Buowi desasmenvrocmu co cnosechoii ocHogou:
CamocrosTenpHas paboTa ¢ yueOHUKOM, JIEKTPOHHBIMHI 00pa3oBarenbHbIMU pecypcamu (DOP)
[ToaroroBka u mpeacTaBiIeHUE MYOIMYHOr O BRICTYILJICHUS B BUJIE PE3EHTAIIUU
[Torck nHGOpPMALIUU B 3JEKTPOHHBIX CIIPABOYHBIX U3IAHUAXK: JJIEKTPOHHON SHLUKIIONEINH, CJI0Ba-
psiX, B ceTH VIHTEpHET, SJIeKTPOHHBIX 0a3ax 1 OaHKaX JaHHBIX.
OT160p U cpaBHEHHE MaTepraia U3 HECKOJIbKUX UCTOYHHUKOB (0Opa3oBaTeNbHbIi pecypc cetu UH-
tepHeT, DOP, TekcT yueOHMKa, TEKCT Hay4YHO-TIOMYJISIPHOM JTUTepaTyphl)
CocraBieHne ¢ MOMOIIBIO PA3IMYHBIX KOMITBIOTEPHBIX CPEICTB O0YUYECHHUS TUIaHa, TE3UCOB, PE3IOME,
aHHOTAI[MH, AHHOTUPOBAHHOT'O 0030pa JIUTepaTyphl U JIp.
[ToaroroBka BHICTYIUIEHHI U AOKIAJ0B C UCIOIb30BAaHUEM Pa3HOOOPa3HBIX HCTOYHUKOB MH(OpMa-
1007078
Pewmenne 3anay.
BrinonHenune TecToBbIX 3aJaHUM.
ITouck uHGOpPMALIUU B CETH MHTEPHET U COCTABIICHHE CPABHUTENBHON TabiH1Ibl (00pa3oBaTeN bHbIH
pecypc cetu UnTtepuer, JOP, TekcT yueOHUKa, TEKCT HAYYHO-TIONYJIIPHON JIUTEPATyphl)
Buouvl desmenvnocmu na ocnose ocnpusamus oopaza:
IIpocmoTp u obcyxaeHne yaeOHbIX (PUIBLMOB, MPE3eHTAIUN, POTUKOB
Habuntonienue 3a 1eMOHCTpausiMu IperoaaBaTess
OObscHeHne U UHTEepIpeTaus HabI0JaeMbIX SBICHUN
Ananu3 rpaduKoB, TaOJIHII, CXEM
N3ydenue ycTpoiiCTBa MEXaHU3MOB U anHana WX JICUCTBUS
AHanu3 npou3BOICTBEHHBIX CUTYallui, CHTYaTUBHBIX 3a/1a4

1AL ACTIR TLIOLT TT TLALAE

I/Io_y"‘iunuu 11UbJ1bAUDa1 CABHOCTH BEHTOTAHCHMA Ouepahnu
JOKYMEHT MOAMUCAH SJTEKTPOHHOW MOANMUCHIO
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AHanu3 npoOJeMHBIX YYEOHBIX CHUTYaIlUH

Buovi desmenvhocmu ¢ npaxkmuueckoii 0cHo8OU:

[TocTaHOBKa OMBITOB TSl IEMOHCTPAIUU TPYIITIS

[TonroroBka u opopmiIeHUE ¢ TOMOIIBIO MPUKJIAIHBIX TPOrpaMM OOIIET0 Ha3HAYCHUS Pe3yIbTaTOB
CaMOCTOSITEIILHON- paOOTHI B X0JI¢ YI€OHON M HayYHO-TI03HABATEIILHOW JIEITEIIbHOCTH
BrimonaeHne padoT nmpakTUKyMa

[IpoBeneHME HCCIETOBATEIIECKOTO YKCIIEPUMEHTA

MozenupoBaHue U KOHCTPYUPOBAHUE

Pemenne skcriepuMeHTANbHBIX 33724

Yder BOCIMTATEJBHOIO NOTEHINAJIA YPOKOB
Pabouas nmporpamma chopmupoBana ¢ yuerom denepanbHoil pabodeld mporpaMMbl BOCIH-
TaHUS.

BocnuTarenbHbll MOTEHIIMAT TpeAMETa « XMMHUS» PEaTM3yeTcs Yepes:

®  CIOJIb30BAaHHWE BOCHUTATEIBHBIX BO3MOXKHOCTEH COJEpKaHUS YUEOHBIX MPEAMETOB IS
dbopmupoBaHUs Yy OOy4YaIOMIUXCA POCCUMCKUX TPATUIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX W
COLMOKYJIBTYPHBIX [IEHHOCTEH, pPOCCHICKOI0 UCTOPUYECKOr0 CO3HAHUSI HA OCHOBE MCTOpH-
YECKOr0 TPOCBEIICHHUS; TTO00pP COOTBETCTBYIOIIETO COJIEPKAHUS YPOKOB, 3aJIlaHUH, BCIIO-
MOTaTeJIbHBIX MaTepUajIoB, MPOOJIEMHBIX CUTYyAIUH I 00CYXKICHUH;

e BKIIOYEHHUE YYUTEISIMU B paboure MPorpaMMbl O yU4eOHBIM MpeAMeTaM, Kypcam, MOIYIsIM
1[E€JIEBbIX OPUEHTUPOB PE3yJIbTATOB BOCHUTAHUS, UX YUET B ONPEACICHUN BOCIUTATEIBHBIX
3a7a4 YPOKOB, 3aHATHI;

e BBIOOp METOMOB, METOAMK, TEXHOJOTUH, OKa3bIBAIOIINX BOCIUTATENILHOE BO3JEWCTBHE HA
JUYHOCTh B COOTBETCTBHM C BOCIHMTATEIbHBIM HJIE€AJIOM, LEJIbI0 U 3ajauaMH BOCIUTAHUS,
LEJIEBBIMU OPUEHTHPAMH PE3yJIbTaTOB BOCIIUTAHUS; PEAIM3allUI0 IPUOPUTETA BOCIIUTAHUS B
yueOHOU AeSITeTbHOCTH;

® [IpUBJICYCHUE BHUMAHUS OOYYAIOIIMXCS K LIEHHOCTHOMY acCHEKTy HM3y4aeMbIX Ha ypOKax
MPEMETOB, SIBIICHUM W COOBITHUH, MHUIMUPOBAHUE OOCYKJICHUM, BBHICKA3bIBAHWUN CBOETO
MHEHHUS, BEIPAaOOTKH CBOET'O IMYHOCTHOT'O OTHOIICHUS K M3y4aeMbIM COOBITHSIM, SIBJICHHSIM,
JTULAM;

® TpPUMEHEHHE WHTEPAKTUBHBIX (GOpM y4eOHON pabOoThl - MHTEIUIEKTYaIbHBIX, CTUMYIUPYIO-
LIUX [103HABATEJIbHYI0O MOTHBALIUIO, UTPOBBIX METOJUK, AUCKYCCHH, JAIOIMIUX BO3MOXKHOCTh
NPUOOPECTH OMBIT BEJACHUS KOHCTPYKTHBHOTO JMAJIOTa; TPYNIIOBOM PabOThI, KOTOpask yYUT
CTPOUTH OTHOILIEHUS U JEHCTBOBAaTH B KOMaHJE, CIIOCOOCTBYET Pa3BUTHUIO KPUTHUYECKOTO
MBIIIUICHHUS,

e OOyXJaeHHE 00yJaronuxcsi cOOII0IaTh HOPMBI ITOBEICHHUS, TIPABHIa OOIIEHUSI CO CBEPCT-
HUKaMUd M TEAaroru4ecKUMH paOOTHHKAMM, COOTBETCTBYIOIIUE YKJIaay oOiieo0pa3oBa-
TEJBHON OpPTaHU3AllNH, YCTAHOBIICHUE U MOICPKKY T0OpoxKenaTeaIbHol aTMochepsr;

e OpraHM3alii0 HAaCTaBHMYECTBA MOTHMBHMPOBAHHBIX M 3PYIAUPOBAHHBIX OOYyYaIOUIMXCA HaJ
HEYCMEBAIOIUMHU OJHOKIACCHUKAMH, B TOM YHCIIe ¢ 0COOBIMU 00pa3oBaTebHBIME TTOTPE O-
HOCTSIMH, JTAIOIIEro 00yYaroNIMMCs COITMAIbEHO 3HAUYUMBIN OMBIT COTPYAHHYECTBA M B3aUM-
HOM ITOMOIIIY;

® VHUIMUPOBAHUE U TOJICPKKY HCCIEIOBATEILCKON AEATEIHHOCTH O0YYaIOUIUXCs, TUIaHH-
pOBaHME U BBINIOJIHEHUE WHAUBUIYAJIBHBIX M TPYIIOBBIX IPOCKTOB BOCHUTATEIHHOU
HAIPaBJIEHHOCTH.

OT1iin4uTeIbHBbIE 0COOCHHOCTH Padoyeid MPOrpaMMbl
Cooepoicanue padoueil npozpammsl He OTIUYACTCS OT coaepx aHus (enepanpHoOl paboueit
MPOrpaMMbl OCHOBHOTO 001Iero 00pazoBanus «XumMus (0a30BbIid ypOBEeHB)» (it 8—9 KiraccoB 00-
pa3oBaTeNbHBIX opranu3anuii). CorimacHo KaJlleHAapHOMY Y4eOHOMY rpadHKy IIKOJIBI HA W3yYeHHE
XUMHH B 8 KJ1acce OTBOIUTCS 68 KalleHJapHbIX 4acoB, 2 yaca B HEJIENIO.
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Ocobennocmsb 0annoul padoueii IPOrpaMMbl COCTOMT B TOM, YTO PE3EPBHBIC YaChl MPO-
rpaMMel (3 yaca) pacmpeaeneHbl Ha TOBTOPEHUE 3HaHUM 3a Kype 8 Kiacca.

ITnanoevix KonmponsHsIx padom - 4, IpaKTHUECKUX padoT - 6.

Cpoku peanuzayuu padoueii yueonoii npozpammot’. 2024-2025 yqaeOHbIii ro/1.

Ilnannpyemble pe3y/abTaThbl 0CBOCHHSI IPOrPaMMbI 10 XMMHUH HA YPOBHE OCHOBHOI0 00111€ro
0o0pa3oBaHuM
JINYHOCTHBIE Pe3VJIbTAThI

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUS MPOrPaMMbl OCHOBHOI'O OOILEro oOpa3oBaHUs J1OCTH-
raroTcsi B X0l 00y4eHHs] XUMUHU B €IMHCTBE y4€OHON U BOCIUTATEIbHON ESTEIbHOCTH B COOTBET-
CTBUU C TPAJIULMOHHBIMU POCCUMCKMMM COLUOKYJIBTYPHBIMH M JAYXOBHO-HPABCTBEHHBIMHU LIEHHO-
CTSIMU, IPUHSATHIMU B OOIIECTBE MPAaBMJIAMH U HOPMAaMHU MOBEJICHHUS M CIIOCOOCTBYIOT IPOIECCaM
CaMOII03HaHUsl, CAMOPA3BUTHUS U COLIMAIIN3AIUN 00y4arOIIUXCS.

JINYHOCTHBIE PE3YNbTaThl OTPAXAlOT T'OTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBAThHCS CHU-
CTEMOM MO3UTUBHBIX LIECHHOCTHBIX OPUEHTALUN U PaCIIMPEHUE OIbITA ACITEIbHOCTH Ha €€ OCHOBE,
B TOM YMCJIE B YaCTH:

1) naTpuOTHUYECKOr0 BOCIIUTAHMSL:

LIEHHOCTHOI'O OTHOILEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U Hay4HOMY Haclie-
JIMI0, TIOHUMaHMsI 3HAYCHHUS] XUMHUYECKON HAYKU B KH3HU COBPEMEHHOI'0 OOIEeCTBa, CIIOCOOHOCTH
BJIAJIeTh JOCTOBEPHOM MH(pOPMaIUEl 0 MepeoBbIX JOCTHKEHHUSAX U OTKPBITUSX MUPOBOH M OTede-
CTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 yCTpOICTBE MUpa U OOIIECTBA;

2) rpakAaHCKOI'0 BOCIIUTAHMSL:

MIPEJICTaBJICHUSI O COLMAIbHBIX HOPMax U MpaBHUIaX MEXKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHUBE,
KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Y4eOHOHMCCIIea0BaTEIbCKOH,
TBOPUECKOM M JPYruX BUIAX AESITEIBHOCTH, TOTOBHOCTU K PAa3HOOOPA3HOW COBMECTHOM JesTelb-
HOCTU TPH BBIMOJHEHUU Y4eOHBIX, TIO3HABATENbHBIX 3ajay, BBIMOJIHEHUH XUMHUYECKHUX SKCIEepH-
MEHTOB, CO3JIlaHMM Y4YEeOHBIX IPOEKTOB, CTPEMIJIEHUS K B3aUMOIIOHMMAaHMIO M B3aWMOIIOMOIIU B
nporiecce 3Toi yueOHOM eI TeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U MOCTYIKH CBOMX
TOBApUIIEH C MO3UIMK HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHHS MOCIEACTBUH MO-
CTYIIKOB;

3) LEHHOCTH HAYYHOI'O IIO3HAHMUSL:

MHPOBO33pEHYECKUE MPEICTABICHUS O BELIECTBE M XMMHUYECKOH PEaKIMH, COOTBETCTBYIOIIHNE CO-
BPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH U COCTABJIAIOIIKAE OCHOBY /ISl IOHMMAHMsI CYIHOCTH Hay4-
HOW KapTHHBI MUPA, MPEJICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI MPUPOABI, B3aUMO-
CBA35IX YEJIOBEKA C IPUPOJHOM CPEIoi, O pOIM XUMHU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;
[I03HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHbBIE HAa MOJTYYEHUE HOBBIX 3HAHUM IO XUMHH, HEOOXOMMBbIE
U1l 00BsACHEHNS HAaOJI0JaeMbIX IPOLIECCOB U SBJICHUM, MTO3HABATEIbHOM, HHPOPMAIIMOHHON U YH-
TaTEeJIbCKOM KYJbTYPhl, B TOM YHCJIE HAaBBIKOB CaMOCTOSTENILHOM pabOThl C y4eOHBIMU TEKCTAMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMH MH(OPMALMOHHBIX TEXHOIO-
THi;

MHTEpeC K 00YUYECHHUIO U MTO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K caM0o00pa3o-
BaHUIO, IIPOEKTHON U UCCIIEI0BATENbCKOM IEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABIEHHOCTH
U ypOBHS 00y4YeHHUs B AajbHEUIIEM;

4) bopMHUpOBaHUS KYIbTYPHI 3710POBbBSI:

OCO3HAHUE IIEHHOCTH KU3HU, OTBETCTBEHHOI0 OTHOILIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha 3]10-
POBBIN 00pa3 JKU3HU, OCO3HAHME IMOCIEACTBUN U HENPUATHE BPEIHBIX MPUBBIYEK (YIOTpEOICHUS
QJIKOTOJI51, HAPKOTUKOB, KYpEHUs), HECOOXOIUMOCTH COOIOIEHHS MpaBHl 0€30MacHOCTH MpH 00pa-
LIEHUH ¢ XMMUUYECKUMU BEIIECTBAMU B OBITY U peasbHOM KU3HU;

5) TpyAOBOr0O BOCIIMTAHUS:

MHTEpEC K NMPAKTHUYECKOMY M3YYCHHIO MPOQeccuii U TpyAa pa3iuyHOro poaa, yBaxeHue K Tpyday U
pe3yapTaTaM TPYyJIO0BOW JIESATENbHOCTH, B TOM YUCJIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO

MYHULUMNAJIbHOE BHOAXETHOE OBLLEOBEPA30OBATEJ/IbHOE 01.10.24 06:37 (MSK) Ceptucukat 4A4862464856C2F3790FFC9FBDBE9I§1A
YYPEXXAEHUE "BPOAKOBCKASl CPEAHSIS1 OBLLLIEOBPA30OBATEJIbHASA

LUKOJIA UMEHU FrEPOSI COBETCKOIO COHO3A BOPUCA UBAHOBUYA

KOHEBA", MNonosa Onbra BnagumMmpoBHa, AMPEKTOp




10 XMMHUHU, OCO3HAHHBIA BBIOOP MHAMBUIYAIBHOW TPAEKTOPUU MPOJODKEHUS 00pa30BaHUs C yué-
TOM JINYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHUMHUU, OOLIIECTBEHHBIX HHTEPECOB U MOTPeOHOCTEH,
yCIEIHON NMpo(hecCHOHAIBHONW JEsITeIbHOCTH M Pa3BUTUS HEOOXOIUMBIX YMEHMH, TOTOBHOCTH
a/1alITUPOBAThCA B MPO(hecCHOHANIbHON Cpesie;
6) 5KOJIOrMYeCKOro BOCIUTAHUSA:
9KOJIOTMUYECKH 11€1€CO00pa3HOE OTHOLIEHNUE K MPUPOJIE KaK HCTOUYHUKY JKU3HU Ha 3eMile, OCHOBE €€
CYLIECTBOBAHMSI, IOHUMAaHHE I[IEHHOCTH 3JJ0POBOTr0 U Oe30macHoro odpasa >KU3HH, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (PM3MYECKOMY U IICUXHUYECKOMY 3/10pOBbIO, OCO3HAHHE LIEHHOCTH CO-
OmozieHust mpaBuUil 0€30MacHOro IMOBEIEHHs NMPU paboTe ¢ BEUIECTBAMH, a TAKXKEe B CHUTYyallUsX,
YTPOXKAFOIMIMX 310POBBIO U KU3HMU JIIOJICH;
CIOCOOHOCTH MPUMEHSATh 3HAHMsI, MOJIydaeMble IPU MU3YyYEHUH XUMHM, JUIS PEIIeHUs 3ajad, CBs-
3aHHBIX C OKPY’KAIOLIECH IPUPOAHOU CPEOM, IS IOBBIIICHUS YPOBHS 3KOJIOIMYECKON KYJIBTYpBI,
OCO3HAHUS TJIOOANTBHOTO XapaKTepa SKOJIOTHIECKUX MPoOJIeM U IMyTell MX PemIeHHs MOCPEICTBOM
METOJI0B XMMHH, DKOJIOTHYECKOT O MBIIICHHUS, YMEHHS PYKOBOJICTBOBATHCS UM B II03HABATEIBHOM,
KOMMYHHMKaTHUBHO! U COLUAIbHOMN IPAKTHKE.
MeranpeaMeTHble Pe3VJbTAThI
B cocTtaBe mMeranpeqMeTHBIX pe3ybTaTOB BBIIENIAIOT 3HAYUMBIE JUIl (POPMHUPOBAHUS MUPO-
BO33peHHUs OOIlEHAYYHbIE MMOHATHSA (3aKOH, TEOpUs, IPUHIIUI, TUIIOTE3a, (PAaKT, CUCTeMa, MPoLece,
HKCIEPUMEHT H APYroe.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEIMETax U
MIO3BOJISIFOT HA OCHOBE 3HAHMM M3 3TUX NPEAMETOB (POpMHUPOBATH MPEACTABICHUE O LEIOCTHOM
Hay4YHOH KapTHHE MUpPA, U YHUBEpCaJbHble yueOHbIe IeHCTBU (MI03HABATEIbHbIC, KOMMYHHKATHB-
HBIE, PETYJISATHBHBIE), KOTOPbIE 00ECIeUnBaAIOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSTEIbHOMY
IJIAHUPOBAHUIO ¥ OCYIIECTBIICHUIO YU€OHOU NeATEIbHOCTH.
Ilo3naBaTesbHbIC YHHBEPCAJIbHbIC Y4eOHbIC AeHCTBUS
ba3zoevie nocuueckue oelicmeusi:
® YMEHHA HUCIOIb30BaTh MPUEMBI JIOTUYECKOrO MBIIUICHHUS IIPH OCBOCHMM 3HAHUMW: PACKpPBI-
BaTh CMBICI XMMUYECKUX MOHATHH (BBIIENATh UX XapaKTEpHbIE MPHU3HAKH, YCTaHABIMBAThH
B3aMMOCBS3b C JAPYTUMH MOHSATUSMH), UCIOJIb30BaTh MOHATHUS s OOBSICHEHUS OTAEIbHBIX
(akToB U ABIIEHUH, BHIOMPATh OCHOBAHUS M KPUTEPHUH Ui KIACCU(PUKALUU XUMUYECKUX
BEUIECTB U XMMHUYECKUX pEaKLUi, yCTaHABIMBaTh NIPUYUHHO-CIECICTBEHHBIE CBA3U MEXIY
00BbEKTaMu U3y4CHHS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, IEAYKTUBHBIE, 1O
AHAJIOTHH), JIe1aTh BHIBO/IbI U 3aKIIOUYEHUS;
® YMEHHME NPUMEHATHh B MpOLecCe MO3HAHMUSA MOHATHS (IPEIMETHbIE U METallpeIMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIC) MOJICTH, HCIIOIb3yEMbIe B XHUMUH, IPE0OPA30BBIBATH IIUPOKO
MIPUMEHsSIEMbIE B XUMUU MOJEIbHBIE MPEJICTABICHUS] — XMMUUYECKUHN 3HAK (CUMBOJ 3JIE€MEH-
Ta), XUMUYecKass popMysia U ypaBHEHHE XUMHUYECKOM peakluu — IpU pEelIeHUuH y4yeOHO-
IIO3HABATEIIBHBIX 3aJa4, C YYETOM 3THX MOJENIbHBIX NPEIACTABICHUMN BBIABIATH U XapaKTe-
PHU30BATh CYLIECTBEHHBIEC IPU3HAKU U3y4aeMbIX OObEKTOB — XUMUYECKUX BEILECTB U XHUMH-
YECKUX PEaKLMH, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIIEACTBEHHBIC CBS3U U
IIPOTUBOPEUYHS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.
bazosvie uccnedosamenvckue oeticmeusi:
® yMEHUE UCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCH] B KAYECTBE MHCTPYMEHTA IIO3HAHUsA, a TaK-
K€ B KauecTBE OCHOBHI JUIsI (POPMUPOBAHUS THIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA-
3bIBAEMBIX CYKJICHUH;
e MpuOOpeTeHHe OIbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMH U MPOBEICHUIO YIYEHUYECKUX JKC-
NEPUMEHTOB, YMEHUE HAOII0JaTh 332 XOJOM IIpOLlecca, CaMOCTOSTENbHO IPOrHO3UPOBATH
ero pesyibTar, (popMynupoBaTh O00OOIIEHHS M BBIBOABI IO pe3yJbTaTaM MPOBEIEHHOI O
OIIBITA, UCCIIEJOBAHUS, COCTABIAThH OTUET O MPOJEIaHHON padoTe.
Paboma c ungpopmayueii:
® yMEHME BbIOMPATh, AHAIM3UPOBATH U UHTEPIPETUPOBATH HH(POPMALIMIO PA3JINYHBIX BUJOB U
(GbopM mpenCcTaBICHHS, TIOTYYaeMyI0 U3 PA3HbIX UCTOYHUKOB (Hay4HO-TIONMYJIsIpHAs JTUTepa-
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Typa XMMHYECKOIr'0 COJIep>KaHus, CipaBOYHbIe TOcoOus, pecypchl IHTepHeTa), KpUTHUECKH
OLIEHMBATh MIPOTUBOPEUNBYIO M HEJOCTOBEPHYIO HH(OpPMAIIHIO;
® YMCHHE NMPHUMEHSTHh Pa3IMYHBbIE METOMBI M 3alPOCHI MPH MOUCKE U 0TOOpe MH(OpMAIH U

COOTBETCTBYIOIUX JTaHHBIX, HEOOXOAUMBIX ISl BBIOJIHEHHS Y4EOHBIX M MO3HABATEIbHBIX

3aJay ONpeAeaEHHOro THIA, IPHOOPETEHUE OMbITa B 00JACTH UCHONIb30BaHUS UH(OpMaIU-

OHHO-KOMMYHUKAaTUBHBIX TE€XHOJOIMH, OBJAaJE€HUE KYIbTYPOH AaKTHBHOI'O HCIOJIb30BAHHUS

Pa3IMYHBIX MMOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMpATh ONTUMAIbHYIO (popMmy mpen-

CTaBJIeHUs MH(POPMAIMK U WUIUTIOCTPUPOBATH peEIIaeMble 3a/ladll HECIOKHBIMH CXEMaMH,

qyarpaMMamu, IpyruMu Gopmamu rpaduku ¥ uX KOMOWHAITUSMU;

e yYMEHHE KCIOJIIb30BaTh U aHAIM3UPOBATH B Ipolecce y4eOHOH U Hcclea0BaTeNbCKON Jies-
TEJIbHOCTH MH(POPMALIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJILCKOI0 X034ICTBa U TpaHCIOp-
Ta Ha COCTOSIHUE OKPY>KaoIel MPUPOTHOMN Cpeibl.
KoMMyHuKaTUBHBIE YyHUBeEpPCaJIbHbIE Y4eOHbIe 1eHCTBUSA:
- YMeHHMs 3a/1aBaTh BOIPOCHI (B XOJ€ Auaiora u (Win) JUCKYCCHM) MO CYIIECTBY 00CYXKJ1aeMOH Te-
MBI, )OPMYIIUPOBATH CBOU MPEATI0KECHUS OTHOCUTEIEHO BBIMOIHEHHS MTPEIT0KESHHON 3a1a9u;
- YMEHHMs NPEACTaBIATh MOIYYEHHBbIE PE3YylbTAaThl MO3HABATEIBHOW IESITEIbHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JIeNaTh MPE3eHTALUIO PE3YIbTaTOB BHIMOTHEHHUS] XUMUYECKOT 0 IKCIIEPUMEH-
Ta (71a00paTOPHOTO OIBITA, TA00PATOPHOUM PAOOTHI IO UCCIICTOBAHUIO CBOWCTB BEIIECTB, YUCOHOTO
MIPOEKTA);
- yMeHus y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOMW MMO3HABATEIBHON U MCCIIE10-
BaTENIbCKOM JIESITEIBHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX HHTEpe-
COB U COIJIACOBaHUS MO3ULUN (00CYyX/IeHusl, OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPAUHA-
LIS COBMECTHBIX JICHCTBUIl, ONpeaeeHne KpUTEPUEB IO OLIEHKE KaueCcTBa BHIMOJIHEHHOI paboThl U
JpyrHe).
PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:
- YMEHHUE CaMOCTOSTENILHO ONPEAEISATh LENU AeATeIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATh, KOHTP O-
JMPOBATh U NMPHU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JESTEIbHOCTh, BHIOMpaTh Haubosee 3¢-
(eKTHUBHBIE CITOCOOBI PEHICHMS YYCOHBIX M MO3HABATEIBHBIX 3a7ad, CAMOCTOSITEILHO COCTaBIISTh
WA KOPPEKTUPOBATh MPEIJIOKEHHBIA AITOPUTM JACHCTBUN MPU BBHINOJIHEHUU 33JaHUM C y4ETOM
MOJTyYEeHHUs] HOBBIX 3HAHUHN 00 M3y4aeMbIX 00BEKTaxX — BEIIECTBAaX M PEaKIUsIX, OLlEHUBATh COOTBET-
CTBUE NOJYYEHHOI'0 pe3ysbTaTa 3asiBICHHOM 1€JIM, YMEHHE UCMONb30BaTh U aHAIU3UPOBATh KOH-
TEKCTBI, Ipe/ilaraeMble B YCIIOBUU 3aJaHUM.
IIpenMeTHbIe pe3ybTAThI

B cocraBe mpeaMETHBIX PE3yIbTAaTOB MO OCBOCHUIO 00S3aTEILHOIO COACPKAHUSA, YCTAHOB-
JISHHOTO JaHHOW (enepanpbHOM paboueld MpPOrpaMMOl, BBIIEISIOT: OCBOCHHBIE O0YYarONITUMUCS
Hay4HbIe 3HAHUS, YMEHUS U CIOCOOBI ACHCTBHM, cnennduyeckue A NpeAMEeTHON obiaactu «Xu-
MHUS», BUJBI AESATEIBHOCTU IO MOJIYyYEHUIO HOBOI'O 3HAHUSI, €ro MHTEPIPETALUH, IPEOOPa30BaHUIO
Y IPUMEHEHHUIO B PA3JIMYHbIX Y4EOHBIX U HOBBIX CUTYalIHsIX.

K xoniy oOyuenust B 8 kiacce mpeIMeTHbIe Pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI OT-
pakaTbh c(hOPMUPOBAHHOCTD Y OOYUAIOIIUXCSI YMEHUM:
- pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSTUH: aTOM, MOJIEKYJa, XUMUYECKUH 3JIEMEHT,
MIPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, CMECh (OAHOPOJHAS ¥ HEOAHOPOJHAs), BaJICHTHOCTh, OT-
HOCHUTEJbHAsI aTOMHAasi M MOJEKYJspHas Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJIIpHAs Macca,
MaccoBast 10Nl XMMHUYECKOI'0 3JIEMEHTa B COECAMHEHUHU, MOJISIPHBIN 00bEM, OKCHJ, KHUCIOTa, OCHO-
BaHUE, COJIb, AIEKTPOOTPULIATEIHLHOCTh, CTENCHh OKUCIICHUS, XUMUYECKasl peakius, Kiaccuduka-
LUS peaKINil: peakiuy COeAUHEHUS, PEaKIIMU PA3I0KEHHs, PEaKIIMK 3aMEIleHus], peakiiuu oOMeHa,
9K30- U SHJOTEPMUYECKUE PEAKIUH, TETUIOBOK YPPEKT peaKiu, SAPO aToMa, HIEKTPOHHBINA CIION
aToMa, aTOMHasi OpOuTallb, paJlyc aToMa, XUMUYeCKas CBsI3b, MOJSPHAs U HEMOJSIpHasi KOBAJICHT-
Has CBS3b, MOHHAs CBA3b, MOH, KaTUOH, aHMOH, PacTBOP, MaccoBas J0js BEIECTBA (IIPOLIEHTHAs
KOHIIEHTpaIusl) B pacTBOPE;
- WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSATHI U MPUMEHSTH 3TH MOHSITHS MPH
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HCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JJIsi COCTaBJIEHUs (OPMYJ BELIECTB M YPAaBHEHUN XUMUYe-
CKHMX peaKkui;

- ONpENENsATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCJMHEHUSX, CTENEHb OKUCICHUS
3JIEMEHTOB B OMHApPHBIX COEAMHEHHUSX, NMPUHAMIEKHOCTh BELIECTB K ONPENEIEHHOMY Kjaccy co-
€IMHEeHUU 1o GopMysaM, BUJI XUMUYECKOW CBSI3H (KOBaJIGHTHAS! U MOHHAsI) B HEOPTaHMYECKUX CO-
eAMHEHUSX;

- packpbiBath cMmbica [lepuoandeckoro 3akona JI. . MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE
MEePUOANYECKON 3aBHCUMOCTH CBOWCTB XMMHYECKHX 3JIEMEHTOB OT MX nosioxenus B [lepuoguue-
CKOM CHCTEME, 3aKOHOB COXPAaHEHHsS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUE€HMsI, 3aKOHa ABOTaJipo;

- ONUCHIBATh U XapaKTepu3oBaTh TabmuuHyto Gopmy [leproanueckoit cucTeMbl XUMUYECKUX dIIe-
MEHTOB: pPa3/inyarh MOHATUS «IJ1aBHas mnoxarpymmna (A-rpynma)» u «mnobouHas noarpynmna (b-
TpYIIa)», Majble U OOJNBIINE TIEPHOIBI, COOTHOCUTH 0003HAYEHHSI, KOTOPHIE UMEIOTCS B TaOIHUIIE
«ITepuoanueckasi cucteMa XuMH4ecKux snemMeHToB [[. M. MeneneeBay ¢ 4MCIOBBIMU XapaKTEPHU-
CTHKAaMHU CTPOCHMsI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB U 3aps] sApa, o0IIee YUCIIO AIIEKTPO-
HOB M pacrpeesieHUue UX M0 IEKTPOHHBIM CIIOSIM);

- KIaccu(uUUpOBaTh XMMHUYECKUE JIEMEHTHI, HEOPraHMYEeCKUEe BEUIECTBa, XUMUYECKHE pEeaKLUUuu
(10 yMCNTy U COCTaBY YYaCTBYIOIIMX B PEAKLIUHU BEILECTB, I10 TEMIIOBOMY 3D DEKTY);

- XapaKTepu30BaTh (ONUCHIBATH) OOLME XMMHUECKUE CBOMCTBA BELIECTB Pa3IMUHbIX KJIACCOB, MOJ-
TBEP)KJasi OMMCAHHE IPUMEpPaMH MOJIEKYJISAPHBIX YPaBHEHHMH COOTBETCTBYIOUIMX XHMHUYECKHX pe-
aKIuii;

- IPOrHO3UPOBATh CBOMCTBA BEILLIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O0 COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUN B PA3JIMYHBIX YCIOBHUSAX;

- BBIYHCIISATH OTHOCUTEIBHYIO MOJEKYJSPHYIO U MOJISIPHYIO Macchl BEUIECTB, MACCOBYIO JIONIO XHU-
MHYECKOT0 3JIeMEHTa 10 (OopMYyJie COCTUHEHNUS, MAaCCOBYIO JIOJNIO BEIIECTBA B PACTBOPE, IPOBOJUTH
pacuéThl 110 YpaBHEHUIO XUMUYECKOW peaKkiuu;

- IPUMEHATH OCHOBHBIE OINEpaIi MBICIUTEIBHONW JEATENbHOCTH — aHAIU3 U CUHTE3, CPABHEHHE,
0000111eHe, cUCTeMaTH3alllIo, KiIacCu(UKAIUIO, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX CBS3eH —
JUIS U3y4EHHsI CBOMCTB BELIECTB M XUMUYECKUX PEAKLUN, €CTECTBEHHO-HAYyYHbIE METO/Ibl IO3HAHUS
— HaOII0IeHNEe, U3MEPEHHE, MOJICTTHUPOBAHUE, SKCIIEPUMEHT (PEaJIbHbIN 1 MBICIICHHBIH );

- CJIeI0BaTh MpaBHUJIaM TOJIH30BAHUS XUMHUYECKOW TMOCYION W J1abOpaTOpHBIM 00OpYAOBAaHHUEM, a
TaKXe MpaBuiIaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBMM C MHCTPYKLHSMU IO BBIIOIHEHHUIO
71a00paTOPHBIX XUMHUYECKHUX OMBITOB IO MOTYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJO-
poza U KMCI0po/a), IPUTOTOBICHUIO PACTBOPOB C OIpeIeIEHHON MacCOBOM J01el pacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH XUMUYECKUE SKCIEPUMEHTHI 110 PACIIO3HABAHHUIO PAaCTBOPOB
IIEJI0YEH M KUCIIOT ¢ TOMOIIBIO HHANKATOPOB (JTakMyc, peHondTarenH, METUIOPaHK U IPYTHE).
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Temamuueckoe nianuposanue

Ne Pa3znen/Tema Kosmye- Oo0opynoBanue
CTBO YacoB, | (MCHOJIb3yeMble pe-
O0TBOAMMOE cypchI)
Ha 0CBOe-
HHE TeMbI

0P

Pa3nen 1. IlepBonayajibubie XuMuueckue nousitusi (20 yacos)

deamenvHOCMU Uenoeexka (5 uacoe)

Tema 1.1. Xumusn — earicnaa ooracmes ecmecmeo3Hanus U NPAKMUYECKOU

1 | IIpenmer xumuu. Ponb xumuu B 1
JKU3HU YejIoBeKa. Teja U BelecTBa.

bubmuoreka LIOK
https://m.edsoo.ru/ff0
d210c

IIpasuna pabomer 6 nabopamopuu
u npuemvl 0bpawerus ¢ 1abopa-
mopHvim 000pyoosanuem”

2 | IlousiTue 0 MeTOmax IIO3HAHUS B 1 bubimoreka [JOK
XUMHH https://m.edsoo.ru/ff0
d227e
3 | llpakmuueckas paboma Nel: " 1

Bubnuoreka [JOK
https://m.edsoo.ru/ff0
d23dc

4 | Yucreie Bemectsa u cmecu. Crio- 1
coOBI pa3iesieHus CMece

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0
d26ca

5 | Ilpakmuueckas paboma No2: 1
«Pazoenenue cmeceii (Ha npumepe
OUUCMKU NOBAPEHHOU CONIU)»

bu6mmoreka IJOK
https://m.edsoo.ru/ff0
d28c8

Tema 1.2.Bewyecmea u xumuuecxkue peaxyuu (15 uacoe)

6 | ATOMBI U MOJIEKYJIBI. 1

http://him-school.ru -
Bupryansnas Xumuue-
ckas [lIxomna

7 | XuMHUYecKre 3JIEMEHThI. 3HaKU
(CUMBOJIBI) XUMUYECKUX AJIEMEH-

TPUICCKHUM TOKOM

TOB.
8 | IIpocThie U CIIOXKHBIE BEIIECTBA. 1 ITpuGop st https://edu.skysmart.ru/
OIIBITOB C DJIEK- - UHTCPAKTUBHAsA TCT-
pamp SkySmart

9 | ATOMHO-MOJIEKYJIIPHOE yYCHUE.

10 | 3aKkOH MOCTOSIHCTBA COCTaBa Bele- 1 http://festival.1septemb
ctBa. Xumuueckas popmyia. Ba- O1.1/ - YpOKH H mpe-
JIEHTHOCTH aTOMOB XUMHUYECKUX SeHTatH
2JIEMEHTOB.
11 | OtHOCcHUTENbHAA aTOMHAs Macca. 1
OTHOCHUTEIIBHAS MOJICKYIISIPHAS
Macca.
12 | MaccoBas 10JIst XHMHYECKOT0 3JIe- 1
MEHTa B COCAMHEHNH.
13 | KonuuectBo Bertecrsa. Monbs. Mo-
JIIpHAs Macca.
OOKYMEHT NMOANMCAH 3EKTPOHHOM noanucbro
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https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
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14 | Ousnyeckue ¥ XUMHYECKHE SIBIIC- 1 Haruank pH http://festival.1septemb
Hust. XUMHYECKask PeaKiusl. er.ru/ - ypoku u mpe-

3CHTalluu

15 | Ilpusnaku u YCIOBHS MPOTEKAHNAs 1 JlaT4uk TeMnepa- | puemmorexa 1LIOK
XHUMUYECKUX PEAKIIHA. TYpbl [1ATHHO- hitps://m.eds00.ru/f

Bhi f0d3a16

16 | 3akoH coXpaHCHHS MacChl Be- 1 Bub6nuoreka [TOK
1IECTB. XMMUYECKUE YPABHEHUS. https://m.edsoo.ru/f

f0d3b88

17 | BeluncneHue KOIu4ecTBa, Macchl 1 BuGnuoreka [JOK
BEIIECTBA 10 YPABHEHUSIM XUMHUYE- https://m.edsoo.ru/f
CKHMX pEaKIUi. f0d5708

18 | Knaccudukaiiys XuMHIECKUX pe- 1 https://edu.skysmart.ru/
aKIHi (COCAMHEHUS, PA3IOKEHHS, - MHTCpaKTHBHAS TCT-

pamp SkySmart
3aMelIeHws], 0OMEHa)

19 | M.B JIoMOHOCOB — y4EHBIIi- 1 Becsl anexrpon- | http://him-school.ru -
suukonequct. O6o0IIeHre U CH- HBIC Buptyaneuas Xumirie-

o ckas [lIxomna
CTeMaTu3alus 3HAaHUH.

20 | Koumpoavnas paboma Ne 1 no me- 1
me: " Bewjecmea u xumuyeckue pe-
akyuu "

Pa3nen 2. Baxueiimue npeacraBuTeu Heopranndeckux Beurects (30 yacos)
Tema 2.1. Bo3dyx. Kucnopoo. Ilonamue 06 okcuoax (6 uacos)

21 | Bosmyx — cmech ra3oB. Cocras 1 [MpuGop st https://edu.skysmart.ru/

Bo3ayXxa. Kuciaopos — 3jaeMeHT u omnpeieseHus co- | - MHTCpaKTHBHAA TeT-
pane SkySmart
npocroe BeniectBo. O30H. CTaBa BO3/yXa

22 | ®Ousnueckrue U XUMUYIECKHE CBOM- 1
CTBa KuCIopoa (peakuuu OKKCIIe- Bu6muorexa LIOK
Hus, ropenue). [lonstue 06 okcu- https://m.edsoo.ru/f
Jax. f0d4614

23 | CocoObl MOMy4YeHHs KUCIOPOa B 1 Bub6mmorexa [TOK
nabopaTopur U IPOMBIIIIEHHOCTH. https://m.edsoo.ru/f
IIpuMeHeHne Kucopoaa. f0d497a

24 | TennoBoii 3¢ (heKT XUMHUECKOM 1 Bu6miorexa LIOK
PEaKIUH, TIOHSATHE O TEPMOXUMH- https://m.edsoo.ru/f
YEeCKOM YPaBHEHUH, IK30- U DHJIO- £0d4790
TEPMHUECKUX PEaKIHIX -

25 | TormmuBo (He(Th, yroib U METaH). 1 JlaTauk TeMnepa- | puemmorexa 110)
3arpsi3HEHUE BO3/IyXa, CIIOCOOBI TYpbl [1ATHHO- https://m.edsoo.ru/f
€ro MpeJoTBPAICHHS. BBIii f0d4caa

26 | Ilpaxmuueckasa paboma Ne3: " Ilo- 1 http://www.chemnet.ru
JyHeHue u cobupanue Kuciopood, - HopTan dynnamen-

~ " TaJIbHOI'O XUMHYECKOI'O
uzyuenue e2o c8oUCms
obpaszoBanus Poccun

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO

MYHULUWNANBHOE BIOAXXETHOE OBLLEOBPA30OBATEJIbHOE
YYPEXXAEHUE "BPOAKOBCKASl CPEAHSIS1 OBLLLIEOBPA30OBATEJIbHASA
LUKONTA UMEHU FEPOS1 COBETCKOIO COHO3A BOPUCA NBAHOBUYA
KOHEBA", MNMonosa Onbra BnagnmMuposHa, AMpeKkTop
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Tema 2.2.Booopod. Ilonamue o kucnomax u conax (8 uacos)
27 | Bomopo — dJIeMeHT ¥ IPOCTOE Be- 1 http:/festival. 1septemb
mecTBo. Hax ok eHne B IpUpoJIe. r.ru/ - ypoki v npe-
3CHTAllUU
28 | ®usnueckre U XUMUYECKHUE CBOM- 1
cTBa Bopopoaa. [Ipumenenue Bo-
Jopoa.
29 | IloHsATHE O KUCIIOTAX U COMISAX. 1 http://www.probaege.e
du.ru IMoprtan Exunbrit
9K3aMCH
30 | CrocoObI momyyeHust BOAOpOaa B 1
J1a00paTOPHUH.
31 | IIpakmuueckas paboma Ned: " I1o- 1 http://www.chemnet.ru
Jyuenue u cobupanue 6000pooa, - lopran ynnamen-
o« " TaJIbHOI'O XUMHYECKOI'O
usyuenue e2o C80LUcme
obpazoBanus Poccun
32 | MossipHbIii 006EM Ta30B. 3aKOH 1 http://www.chemnet.ru
ABOrazpo. - [lopTtan pyHmamen-
TaJIbHOI'O XUMHYECKOI'O
obpazoBanus Poccun
33 | Beruncnenus o0bEMa, KOJIMUECTBA 1 Bubnuorexa [JOK
BEIIECTBA ra3a MO €ro U3BECTHOMY https://m.edsoo.ru/f
KOJIMYECTBY BEUIECTBA WU 00BEMY f0d55a0
34 | Boruuciienust 00EMOB ra3oB 110 1 BuGmmotexa LIOK
ypaBHeHI/go"peaKuHH Ha OCHOBC https://m.edsoo.ru/f
3aKoHa 00BEMHBIX OTHOIIIEHUH Ta-
f0d5708
30B
Tema 2.3.Booa. Pacmeopwt. Ilonamue 06 ocnosanusax (5 uacos)
35 | ®usnueckrue U XUMUYECKHAE CBOM- 1 Jlaruuk Temmepa- | http://him-school.ru -
CTBa BOJBI. Typbl IUIATHHO- | DHPTYaIbHas Xumirde-
. ckas [IIkomna
BBIT
36 | CocraB ocHoBauwii. [Toustre 06 1 http://festival.1septemb
MHIMKATOPAX. er.ru/ - ypoku u mpe-
3CHTalluu
37 | Bona xak pactBoputenb. Hachl- 1
IIICHHBIC ¥ HEHACBIIICHHBIC PaCTBO-
pBl. MaccoBas 10715 BeIllecTBa B
pacTBope.
38 | Ilpakxmuuecxas paboma Ne5: " 1 Awnanus u cuntes — | http://www.chemnet.ru
Ipuzomosienue pacmeopos c METO/BI U3Y4EHHS - IopTan dpysnamen-
a « o 0 o cocTraBa BOJbI. TaJIbHOI'O XUMHYECKOI'O
onpeoenenHo maccogoi donei obpasosarms Poccin
PAcmeopeHHo20 8euecmad
39 | Koumpoavnas paboma Ne 2 no me- 1
me: " Kucnopoo. Booopoo. Booa"
Tema 2.4. Ocnosnble Knaccol Heopeanuyeckux coeounenuit (11 uacos)
40 | Okcuapl: cocTaB, Kaaccu(puKanus, 1 https://edu.skysmart.ru/
HOMeHKJ'IaTypa - UHTCPAKTUBHAsA TCT-
panps SkySmart

JOKYMEHT NOAMNCAH 3NEKTPOHHOW MOANNCHIO

MYHULUMNAJIbHOE BHOAXETHOE OBLLEOBEPA30OBATEJ/IbHOE
YYPEXXAEHUE "BPOAKOBCKASl CPEAHSIS1 OBLLLIEOBPA30OBATEJIbHASA
LUKOJIA UMEHU FrEPOSI COBETCKOIO COHO3A BOPUCA UBAHOBUYA
KOHEBA", MNonosa Onbra BnagumMmpoBHa, AMPEKTOp
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41 | [NonmydyeHne M XUMHYECKHE CBOM- 1 bu6morexa [TOK
CTBa KHMCJIOTHBIX, OCHOBHBIX U aM- https://m.edsoo.ru/ff
(OTEpHBIX OKCUIIOB 0d664e

42 | OcHOBaHUS: COCTaB, Ki1accupuKa- 1 Haruuk pH, nosa-

1151, HOMEHKJIaTypa. TOp 00bEMA KU-
KOCTH, OFOpETKa,
JATUHK TeMIIep- bubmuorexa [JOK
Typsl iaTuHO- | Nitps://m.edsoo.ru/ff
BBIH, naTunk gap- | 0d67ca
JICHUSI, MarHUT-
Hasl MeIlaiKa

43 | [lonmydyeHue 1 XUMHYECKHE CBOM- 1 butmorexa [TOK
CTBAa OCHOBAHUU https://m.edsoo.ru/ff

0d67ca

44 | KucnoTsl: cocTaB, KiacCupUKaIUs, 1 Hatuuk pH bu6nnorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff

Odfee2

45 | [lomy4yeHue U XUMHYECKHUE CBOM- 1 bubmmorexa LJOK

CTBA KUCJIOT https://m.edsoo.ru/ff
Odfee2

46 | Conu (cpeaHue): HOMEHKIIATYpa, 1 butmorexa [TOK
CIOCOOBI MOTYYEHUS, XHMUYECKHE https://m.edso0.ru/00
CBOMCTBA. ad9474

47 | IIpaxmuueckas paboma Ne6: " Pe- 1 http://www.chemnet.ru
uleHue KCNePUMEHMAIbHBIX 3a0ay - HopTan pynnamen-

TAJIBPHOI'O XUMHYCCKOTI'O
no meme « OcHo8Hble KIACCHL HEOp- oBpasosanis Pocor
2AHUYECKUX COeOUHEHULLY

48 | Tenernueckast CBA3b MEKILy Kilac- 1 http://www.probaege.e
CaMU HEOPraHMYECKUX COCUHE- du.ru Topran Equnerit
HI/Iﬁ OK3aMCH

49 | O6o01IeHNE U CUCTEMATH3AITHS
3HAHUMU

50 | Kommponvuas paboma Ne 3 no me- 1
me: " OcHogHble Knaccyl Heopeanu-
yeckux coeouHenuu "

Pasnen 3. [lepuoanyecknii 3aK0H M NEPHOIMYECKAS CUCTEMAa XHMHYECKHUX 3j1eMeHTOB /1.
N. MennesieeBa. CTpoenne aToM0B. XUMHY€ECKas CBA3b. OKUCIUTEIbHO-
BOCCTAHOBHUTE/IbHbIE peakuuu (15 yacoB)

Tema 3.1.. Ilepuoouueckuii 3aKoH u nePUOOUYECKAA CUCEMA XUMUYECKUX ITleMenmos /1.
HU. Menoeneesa. Cmpoenue amoma (7 uacos)

51 | IlepBble MOMBITKY KiIaccupuKaumu 1
XUMHYECKUX 3JIEeMEeHTOB, [loHsATHE
O TPYIIIIAX CXOMHBIX YJICMECHTOB

52 | Ilepuoguueckuii 3akon u Ilepuo- 1 http://festival.1septemb
JUYECKas CHCTEMA XMMUYECKUX er.ru/ - ypoku u mpe-
anemenToB /.M. Menneneera serratim

53 | Ilepuospl, TPyYIIIBI, TOATPYIIIHI 1

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NMOAMNMUCHIO

MYHULUMNAJIbHOE BHOAXETHOE OBLLEOBEPA30OBATEJ/IbHOE
YYPEXXAEHUE "BPOAKOBCKASl CPEAHSIS1 OBLLLIEOBPA30OBATEJIbHASA
LUKOJIA UMEHU FrEPOSI COBETCKOIO COHO3A BOPUCA UBAHOBUYA
KOHEBA", MNonosa Onbra BnagumMmpoBHa, AMPEKTOp
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54 | Crpoenne atomoB. CocTaB aToM- 1
HBIX sanep. M3oromsl.

http://him-school.ru -
BupTtyansnas Xumuue-
ckas [lkomna

JUTSI pa3BUTHS HAYKU U TIPAKTUKH.
JI.. Menneinees - y4€HbIN, TIe1a-
T'OT ¥ TpakIaHHUH.

55 | CTpoeHue MEeKTPOHHBIX 000I04YeK 1 Bu6anorexa [TOK
aToMOB 3J1eMeHTOB [leprnoauye- https://m.edso0.ru/00
ckoit cuctemsl /.M. Menpeneena. ada6bc

56 | XapakTepucTHKa XMMUYECKOTr0 1 BuGmorexa IJOK
DJEMEHTA 110 Er0 NONOKEHNIO B hitps://m.eds00.ru/00
[Iepnonnueckoii cucreme /.M.

ada824
Menneneena.
57 | 3nauenue [leproauyYeCKOro 3aKOHa 1 http://www.probaege.e

du.ru ITopran Enunerit
JK3aMEH

Tema 3.2. Xumuueckasn cea3v. OKuciumenbHo-60ccmanosumesibHvle peakuuu (8 uacos)

BOCCTAHOBUTCIIBHBIC PCAKIIUH.

58 | DJIEKTPOOTPHULIATENLHOCT ATOMOB 1 JaTunk Temnepa- | http://him-school.ru -
XUMHUYCCKUX 3JICMCHTOB. TYpPHI IJIATUHO- BHPTYaﬂBHS;I Xumme-
o CKasda KoOJ1a
BBIH, TaTYUK
TEMITepPaTyphI
TEPMOIIAPHBIN
59 | MonHas xuMudeckas CBS3b. 1
60 | KoBaneHTHas mojisApHas XUMUYeE- 1 http:/festival. 1septemb
CKasl CBSI3b er.ru/ - ypoku u npe-
3CHTalluu
61 | KoBaneHnTHas HEMosIpHASsT XUMUYE- 1
CKasl CBS3b.
62 | CrerneHu OKUCIEHUS. 1 https://edu.skysmart.ru/
- UHTCPAKTUBHAsA TCT-
panp SkySmart
63 | OKHUCIUTENBHO- 1 http://www.chemnet.ru

- [lopTan pyHmamen-
TaJIbHOTO XUMUYECKOTO
obpazoBanus Poccun

64 | Oxucnurenu U BOCCTAHOBUTEIIH. 1
65 | Koumpoavnas paboma No4 1
«Cmpoenue amoma. Xumuueckas
CB53b»

IToBTOpeHne Kypca xumuu 3a 8 kiaacc (3 yaca)

66 | AHanu3 KOHTpOJIBbHOM paboTsL. [1o- 1
BTOPEHHE OCHOBHBIX BOIPOCOB
Kypca XHMHH.

http://www.probaege.e
du.ru ITopran Enunsrit
JK3aMCH

67 | [loBTOpeHre OCHOBHBIX BOIPOCOB 1
Kypca XUMHH.

http://www.probaege.e
du.ru ITopran Enunsrit
OK3aMCH

68 | MtoroBslii ypok 1

http://www.uroki.net

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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Onucanue MaTepuaJIbHO-TEXHUYECKOT0 U Y4eOHO-MeTOAM4YeCKOro odecrnedeHust
Paboueit nporpamMmbl
O0opyaoBaHue ¥ MPHOOPDI
1. Ta0JuIbI MOCTOSTHHBIE:
Ilepnoauueckas cucrema xuMuueckux anemenToB .M. Menzaeneena
PacTBOpHMOCTB KHCIIOT, OCHOBAaHHH, COJIEH B BOIE U Cpea
DNEeKTPOXUMUYECCKUN PsIT HATIPSDKECHAN METaJIOB
[IpaBmna mo Th mpu pabote B XuMHIeCckoM KaOHHETE
Oxkpacka MTHIUKATOPOB B PA3IMUHBIX Cpeaax
2. Tabnuubl 1eMOHCTPALIMOHHBIE:
ANTOPUTMBI OTIpeIeTICHHsI TUTIA XUMUYECKOU CBSI3U B BEIIECTBE
AmdoTepHbIe COeTMHEHHS
I'enetnyeckas CBSI3b KJIACCOB HEOPTaHUYECKUX COCTUHEHUI
3aKOHOMEPHOCTH U3MEHEHUs CBOMCTB aTOMOB X IJIaBHBIX MOJATPYIII
WonHas cBsi3b/MloHHBIE ypaBHEHUS peaKHi
KauecTBeHHBIC peaKIiy Ha KATHOHBI 1 aHHOHBI
Kucnoter
Knaccnpukanus XuMHISCKIX pPeaKIiii
OKHUCITUTETHHO — BOCCTAHOBUTEIHHBIE PEAKIHH
Oxpacka MHINKATOPOB B pa3IHMYHBIX Cpeaax
Oxcuasl
OcHoBaHUs
CBoiicTBa OCHOBHBIX KJIaCCOB HEOPTaHMYECKUX COCAMHCHUH
Conn
COOTHOIIICHHE MEXK Y Pa3IMYHBIMK THIIAMH XUMHUYECKON CBsi3u/ KoBasieHTHas CBSI3b
CocTtaByieHre Ha3BaHUN HEOPTAHUYECKUX BEIECTB
Cocrasienue GpopMyJsl OCHOBHBIX KJIACCOB HEOPTaHHUCCKUX COCIMHCHHIMA
CocraBieHHe XUMUYECKUX YpaBHEHUH
CTerneHb OKHCIICHUS
THUnbl XUMUYECKUX peakuui
XapakrepucTrka 3neMeHTa 1o ero nonoxenuro B [ICXO J[.N.Menneneesa
AM(oTepHBIC THPOKCHIBI
3aKoH COXpaHEHUS ICKTPUIECKOT0 3apsiia
CKOpOCTh XUMUYECKUX PEeaKIHi
Crtpoenne atroma u Ileproandaeckuii 3aK0H
XUMHYECKHE CBs3U
XuMI4gecKas ¥ 3JIEKTPpOXuMuIeckast Koppo3un/ CriocoOb! 3aUTH METAIIOB OT KOPPO3HUH
3. lemoHcTpanuoHHbie MaTepuaiabl/ Kostekuuu:
W3BecTHAKH
KaMeHHBIH yroiib U MPOAYKTHI €ro nepepadoTku
MuHnepaisl ¥ TOpHBIE TOPOJIBI (B 3 — X 4acTAX):
OcCHOBHBIE BUIbI IPOMBIIIUIEHHOTO CBIPhs: yacTh 1. ChIpbe A YepHO MeTamuypruu; yacthb 2. CoIpbe 11 IBETHOM
MeTaJTypriu
IlouBa u ee cocraB
Topd
IllIxana TBEeprOCTH
ATTOMHHUH
Meramier
MerTamie! U cIIaBEI
Pa3nmaTounsIif MaTepuai K KOIDIEKIHH «MUHEpaIbl 1 TOPHBIE TOPOABIY IS Kypca XHMUH.
CTEeKII0 1 U3IeNNA U3 CTEKNIA B 2-X 4aCTAX
YyryH u cranb
4, XuMnyeckHne peakTHBbI:
- MpOCThIe BellecTBa (UTIOMUHUI METaIMYeCKUi (TpaHyJibl), AIIOMHUHUI METalTMdecKuii (opoIloK), Opom (amry-
JIbI), KeJie30 BOCCTAHOBJIEHHOE (ITOPOIIOK), MO KPUCTATUIECKUH, KAl METAJUTMYECKUN, KaIbIIMi METaJUTNT €CKHH,
JIUTUH METaIINYeCKuil, MarHU MeTaJuInyecKui (TIOpOIIOK), MeJb (IIPOBOJIOKA) , OJIOBO METaJUIMYECKOE, CBU-
Hell (TpaHyJibl), cepa dJieMeHTapHast, (ochop KPacHBIN, IIMHK METALTHYCCKHI (TPaHyJIbl), IUHK (IOPOIIOK);. — OKCHIBI
(amromunms okcujt, 6apust okcua (MIEPOKCHUT), BOIOPOA MEPEKuCh, skernesa (I11) okcu, KambIms OKCHI, MarHus OKCH/I,
Mapranna auokcun, meau (I1) okcun (rpan.); - ocHoBaHus (amMmuak 25%-i BOMHBINA,  Oapus TUAPOKCHI, Kaaus THJ-
POKCHJI, KaJbIUs THAPOKCHI, HATPHUS THIPOKCHU); - COJH (XJIOPHIBL ATOMUHHS XJIOPHJ, aMMOHUS XJIOpUA, Oapus
xmopu, xenes3a (I11) xmopun, Kanus XJIOpuI, KadblHs XJIOPUJ, JTUTUS XIOPHI, MarHus xiopun, mapradna (I1) ximopun,

yanAY { \ Fan Ay . - %
MCTAM(11) AJIUPYI/_[, nalPYl)l AJIUPYI/_[ \IIUDQPCHHGJI CUJIb ), Ubridhad (11) AJIUPYIJ_L, OviaRa AJLUPYIA, TaJTUI'CHWADBI. RaAJI¥iA YTOA /L,
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Hatpusi GTOpUA; CyIb(aThl: ATIOMUHUS CyIb(paT, aMMOHUS Cyinbhat, 6apus cynboart, xenesa (II) cynsdar, xamus rua-
pocynbdar, kanpuus cyibdat, maraus cyibdat, mapranua (II) cynsdar, mequ (1) cynsdat, HaTpus cynbdar, HUKeNS
(II) cynbdar, nunka cynbdar; cyabQUTH: HATPUsS CYNbGUT; HATPATHL: aJIOMUHHS HUTPAT, aMMOHUS HHUTpaT, Oapus
HUTpAT, KAl HUTPAT, KaJIbIUA HUTpAT, cepeOpa HUTpPAT, CBUHIA HUTpAT;, pocdater: kamus ocdar, xamms docdar
OJTHO3aMeIIeHHBIH, Kanus GocdaTaBy3aMeIeHHBIN, Kaablnsa GocdaT ogHO3aMeIIeHHBIH, HaTpus GocdaT; KapOOHATHL:
Kaust KapOOHAT, Kanus THAPOKapOOHAT, KANbIMs KapOOHAT, KNI KapOoHAT (Mel), MarHus KapOoHAT, KapOOHAT
venu (II), murnapoxcokapOoHAT (ManaxwT), HATPUS KapOOHAT; HATPHUS THAPOKApOOHAT (THIIEBas COMA); CUIUKATHI:
HATPUI KPEMHEKHCIBIA MeTa 9-BOAHBIN; COCOMHEHUS XpOMa: aMMOHUN JBYXPOMOBOKHCIBIA, KaHi ABYXPOMOBOKHC-
JIBIH, KaJIMH XPOMOBOKHCIIBIH; COSIMHEHNSI MapraHIa: Kajluil MapraHI[OBOKUCIIBINA, Tpodee (’KEeIe30 CHHEPOAHCTOe, Ka-
JIUSL PONAHUI, KU JKEIe30CHHEPOUCTRINA, KMCIOTHBIN XpOM TEMHOCHHHH, HATPUS THOCY/Ib(AT); - KHCIOTHI (MHHe-
pajibHbIE): a30THAs KUCIOTa, opTodochopHast KUCIOTA, CepHast KUCIOTa COJIHAs KHUCIIOTa; - MHHAMKATOPBI: Oymara
WHJIMKAaTOpHAs JaKMycoBasl HeliTpanbHas, Oymara uHAnKaTopHas yHuBepcanbHas pH 0-12, Oymara nnaukatopHas de-
HON(TaJIEMHOBAs!, JIAKMOWJI, METHJIOBBIH OpaHXeBblid, (heHONn(pTaIenH, PyKCMH OCHOBHOM; - MaTepHabl (aKTHBUPO-
BaHHBIN yrojib, aTFOMHHUI (IIPOBOJIOKA), BaTa, U3BECTh HATPOHHAS, KANbIMs KapOW., Kajablks KapOoHAT (Mpamop),
napaguH, TPOOKH pe3NHOBbIE, (GMIBTPBI OyMaXKHbIE, (DUKCAHAJBI: CONISTHAs KMCIIOTa, KapOOHAT Kaius, IaBeneBast Kuc-
JI0TA).

5. ITpnGopsI M YCTAHOBKH 1J1s1 XHMHYECKOr0 IKCIIEPUMEHTA (CTanroHapHbIe MPUOOPHI: HarpeBaTelb Ul KOJo)

6. /leMOHCTpPaLMOHHBIE CIENHATH3NPOBAHHBIE MPHOOPHL,ANNAPATHI M MPHHA/VIEKHOCTH /IS MOHTAKA YCTAHO-
BOK (anmapar Kurma, TepMoMeTpsl XUMHUYECKHe)

7. JJaGopaTopHble NPpUOOPHI A1 ydanuxcsi (Bechl yueOHbIe — HA0Op THPH HETOMHBIN, CITUPTOBKA JabopaTopHast)

8. HaGopbl mocyabl M NPHHANIEKHOCTEH CHENMAJIbHOrO Ha3HAYeHHs (Iepkatenb Uil HPOOHPOK, (IIaKoH-
KaleIbHUIA, INTATHB JUIS TPOOUPOK, MITIATENb Y3KHIA)

9. Ilocyna Asist AEMOHCTPALMOHHBIX M J1A60PATOPHBIX ONBITOB M MPAKTHYECKUX 3aHATHI: BOPOHKH KOHYCO00pas3-
HBbIE, KOJIOBI KOHUYECKHE, KOOI KPYTTIOJOHHBIE, KOJIObI IJIOCKOOHHBIE, KOMIUIEKT MEPHON MOCy bl (IIMIMHIPBI, MEH-
3YPKH), CKJISIHKH JUIsl XpaHEHHsI PaCTBOPOB, PEaKTHBOB, NPOOMPKH, CTAKAHBI XUMHYECKUE, YAIIKU KPUCTAIIM3AIHOH-
HbIE;

10. ITpuHaA/IesKHOCTH JIs1 ONBITOB: JIOXKKH, ILTIATENH, 32)KUM BUHTOBOH, JIOKKa JUIS COKUTAHHS BELECTB, HUXPOMOBAsI
MeTIIS C JieprKaTelleM, UMbl TUTeJIbHbIE, MaIOYKH CTEKIISTHHBIE, TPYOKH COCIMHHUTENbHbIE, IIPUHA/UICKHOCTH U3 Kepa-
MHUKH U ¢apdopa (CTynka, TUTENb, Yalla BelapHBaTeIbHas), HA0Op MPOOOK (MpoOKa - KarenbHUIA, MPOOKa TiTyXas,
npoOKa co HITarnenem), CBe4r napaQuHoBbIe;

11. HaGop mpuHaIIeKHOCTeH MJIsl X035IHCTBEHHOI IeATETbHOCTH H TEXHUKH 0e30acHOCTH B Ka0MHeTe XMMUH:
JIOCKa ISl CYIIKH JIAOOPaTOPHOH MOCYIBI, €PIIH ISl MBIThSI IOCY/bI, HOKHHUIIBI, IEPUYATKH PE3NHOBBIC.

12. OdopynoBanue nenTpa «Touka pocta»: JlaTunk TemrepaTypsl IUIATHHOBBINM, JaTYUK TEMIIEpaTyphl TepMOIap-
HbIH, [Ipubop m1s onpeneneHns cocrtaBa BO3AyXa, BECHI ANIEKTPOHHBIE, [IpnOOp Ul ONMBITOB C 3JEKTPUIECKUM TOKOM,
JaTuuk 3neKTponpOBOAHOCTH.

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOILIECCA
1. OBA3ATEJIbHBIE YUYEBHBIE MATEPHUAJIBI AJIS1 YYEHUKA
o  VYueOHuk Xumus. 8 kimacc. ais oomeodpaszoatenbubix opranusammii / O. C. Tabpuensn, U.I'. Octpoymos, C. A.
CnagkoB — M. : Ilpocsemenue, 2019.
2. METOAUYECKUE MATEPHUAJIBI U151 YUUTEJIA
Ddenepanbhas pabouas mporpamma o yueonomy mpeamety «Xumusi» (8-9) 6a30Bbiit ypoBeHb
KoHTponbHbIE 1 TPOBEpOYHBIE pabOTHI IO XUMUHU
PabGouast Terpanp k yueOHnky «Xumus. 8 kiacc » ['abpuensna kimace. O.C.
Tetpaap as1si 1a0OpaTOPHBIX OMBITOB M HpakTuueckux pabot. 8 wmace/ O. C. IabpuensH, 1.B.AkceHoBa,
N.I".OctpoymoB
e (COopHuku 3amau u ynpaxuenuii: 8 kinacce/ I'abpuensn O.C., Tpuryouax 1.B.
3.1 PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
http://www.fipi.ru TTopran ®UIN — OenepaibHblit HHCTUTYT MEAArOTUYSCKUX U3MEPEHHUN
http://www.probaege.edu.ru IMopran Eaunerit sx3amen
http://www.uroki.net — pa3paboTku ypoKOB, ClICHAPHH, KOHCIIEKTHI, TOYPOYHOE TUIAHUPOBAHHUE;
http://festival.1september.ru/ - ypoku u npe3eHTannm;
http://infourok.org/ — pa3paGoTkn ypoKoB, TpE3CHTAIHMH.
http://www.alhimik.ru/ - ATXaMHUK OXMH W3 JY4YIIAX CAHTOB PYCCKOS3BIYHOTO XHMHUYECKOTO MHTEpHETa OPUEHTHP O-
BaHHBIN Ha YUUTENSI U YUEHHKA, TPEoJaBaTelsl U CTyJeHTa
https://edu.skysmart.ru/ - uatepakTuBHas Terpanp SKySmart
http://www.chemnet.ru - [Toptan ¢pyHIaMEHTaTBHOTO XUMHYECKOTO 00pa3oBanus Poccun
https://m.edsoo.ru/ - Bubauoreka IIOK
https://www.resh.edu.ru/ - Poccuiickast 351eKTpoOHHas 1IKOJIa
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