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MUWHHUCTEPCTBO ITPOCBEUIEHU S POCCUIMCKON ®EJEPALINU
MunmncrepcTBo o6pasoBanus CapaToBCKoOI 06/1acTu
YnpasieHne o6pa3oBaHMs aAMUMHUACTPALMN

ATKapCKOro MyHMIMIIAIbHOrO paitoHa CapaToBCKO¥ 06/1acTH
MyuuuunanabHoe 0611e06pa3oBaTeIbHOe YUpeKIeHNe -
cpeHss o61eo6pasoBaTenbHas mkosa Ne 1
nmenu 397-i1 CapHeHCKOM AmBuU3MM ropoga Arkapcka CapaToBCKoi 06/1acTH
(MOY - COLI Ne 1 r. ATkapcka)

YTBEPXXIEHA

ITpukasom
MOV - COLL Ne 1 r. ATkapcka

or 31 aprycra2023 . Ne 116 - 0

7 2

COI''TACOBAHA

IMeparornyeckum coserom
MOV - COLL Ne 1 r. Atkapcka
ITporoxkosn ot 28 aBrycra 2023 r. Ne 1

PABOYAS ITPOTPAMMA

y4eoHoro npeamera « XumMusi»
1 obyuarommxcest 7 — 9 KimaccoB

ATtkapck 2023




INOSICHUTEJIbHAS 3AIITNCKA

[IporpamMma 1O XMMMM Ha YPOBHE OCHOBHOTO 0OIIero o6pa3oBaHMS
COCTaBJieHa Ha OCHOBe TpebOOBaHMII K pe3yjbTaTaM OCBOEHMSI OCHOBHOI
06pa3oBaTeIbHOI ITPOrpaMMbl OCHOBHOI'O 00IIIero o6pa3oBaHmsl, IPeICTaBIEHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (demepasbHOM paboueil IPOrpaMMbl
BOCIIUTAHMS ¥ C YYETOM KOHIEIIIMM IIPEeNoAaBaHus yueOHOro mpeameTra « XuMusi»
B 0O6pasoBaTeIbHbIX opraumsanysx Poccuiickon depepaiinmn.

[Iporpamma 1Mo XuMMM Ha€T MpeACTaBJIeHME O IIeJiIX, OOIIel CcTpaTermm
00Oy4YeHMs1, BOCIIMTAHMUS M PasBUTUS OOYYAIOLIMXCS CpPeICTBAaMM YUYEOHOIO
rpenmera, yCTaHaBJIMBaET 06s13aTeIbHOE IIpeIMETHOE comepsKaHue,
MpenycMaTpuBaeT paclpelesieHe ero II0 KjaaccaM M CTPYKTYPUPOBAHME IIO
pasmesiaM M TeMaM IIporpaMMbl IO XUMMM, OIIpelesisieT KOJMUYEeCTBEHHbIE WU
KayeCTBEHHbIE XapaKTePUCTUKA comep>KaHus, PEKOMEHIYEMYIO
MOC/IeOBATEIbHOCTD  M3YYEHMSI XUMMUM C  YYETOM  MEXKIIPEeIMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€i, JIOTMKM YyuyeOHOro IIpollecca, BO3PACTHBIX
OCOOEHHOCTelM OOyYalolIMXCs, OIpeaeyaseT BO3MOXKHOCTKA IIpeamera  OJsT
peaym3aliuy TpebOBaHMII K pe3yJibTaTaM OCBOEHMSI OCHOBHOM 0Opa3oBaTebHOM
MporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIlero oOpa3oBaHMsl, a TakykKe TpebOBaHMM K
pe3yabTaTaM OOyUYeHMsI XMMUM Ha YPOBHE IIeJIel U3yJeHus IMpeaMeTa ¥ OCHOBHbIX
BUIOB YueOHO-IIO3HABATEJbHOM [IeSITEJIbHOCTM OOYYaloIIerocss IO OCBOEHMUIO
yueOHOTO Co/lepsKaHmsl.

3HaHMEe XUMMM CJIYKUT OCHOBOM [Ajis1 (OPMMPOBAHMUSI MMUPOBO33PEHMS
00yYaloIIerocs,, ero MmpeAcTaBJIeHuii O MaTepuaJbHOM €IVHCTBE MMUpPA, BaKHYIO
posb UrpaloT (GOpMHUpYEMble XUMMEN IIPeACTaBJeHNSI O B3aMMOIIPEBPAILEHMSIX
SHEPruM U 00 3BOJIIOLMM BEIIeCTB B IMPUPOME, O MYTIX pelleHus TJI00aTbHbIX
Mpo0OJIeM YCTOMUMBOIO PAa3BUTHUS UEJIOBEUECTBA — ChIPbEBOM, JHEPreTUUYecKOM,
MIUILIEBOM ¥ SKOJIOTMUYECKOM 6e30IMacHOCTH, ITpobIeM 31paBOOXpaHEHMSI.

W3yueHne xumumn:

CIIOCOOCTBYET  peaJM3alMy  BO3MOXKHOCTEM  [JII  CAMOpPasBUTUSL U
dbopMuUpoBaHMs KYJIbTYPbI IMYHOCTHU, €€ 0011Iei ¥ QYHKIMOHATbHOM I'PaMOTHOCTH;

BHOCUT BKJan B (OPMMPOBAHME MBIIIJIEHUS M TBOPUYECKUX CIIOCOOHOCTEN
OOyyYaIoIIMXCSI, HAaBBIKOB WX CAMOCTOSITEJIbHOM  yUYeOHOM  [IesITeJIbHOCTH,
9KCIIEPUMEHTAJIbHbIX ¥ MCCJIeOBATeIbCKUX YMEHMM, HeoOXOOMMbIX KaK B
MIOBCETHEBHOM JXM3HU, TaK M B PO eCCUOHAIbHOM eI TeJIbHOCTY;

3HAKOMMUT CO CHeUM@UKON HAyYHOTO MbIIIJIEHNSI, 3aKJaJbIBa€T OCHOBBI
1IeJIOCTHOT'O B3TJIANA Ha €IMHCTBO IIPUPOIBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
9Tarnom B (OpMMPOBAHMUM €CTECTBEHHOHAYUYHOM I'PAMOTHOCTY O0YYaIOIIMXCS;



CIIOCOOCTBYET dbopmMupoBaHuio IIEHHOCTHOT'O OTHOIIIEHUSI K
€CTeCTBEHHOHAYYHbIM 3HAHMSIM, K IPUPOIE, K UeJIOBEKY, BHOCUT CBOM BKJIaI B
9KOJIOrMYecKkoe 0O6pa3oBaHye 00yJaIOIIMXCS.

IlaHHble HaIpaB/ieHMs B OOYUYEHUM XUMMUM OOeCIeuMBaloTCsS CrenuduKon
comepskaHMUs ~ y4eOHOro  IipelMeTa, KOTOPbIM  SIBJSIETCST  MeNarormuyecku
afarTUPOBaHHBIM OTpaykeHreM 0a30BOM HAYKM XMMUM Ha OIpelesIEHHOM JTarle eé
pa3sBUTHSI.

Kypc xuMum Ha ypoBHe OCHOBHOT'O 00l1lero 0Opa3oBaHMsI OpMEHTUPOBAH Ha
OCBOeHMe OOYyYarolMMMUCS CUCTEMbl MepBOHAUYAJbHBIX MOHSTUNA XUMMUM, OCHOB
HEOPraHMUeCKOM XUMMUM M HEKOTOPbIX OTAEeJbHBIX 3HAYMMbIX ITOHSITUM
OpraHN4YeCcKOM XVMUNA.

CTpyKTypa comepskaHMs MPOrpaMMbl IO XUMMM CPOpPMMUpPOBAHA HA OCHOBE
CUCTEMHOrO Ioaxofa K e€ mayueHuto. ComepskaHue CKJIaIbIBAETCSI U3 CUCTEMBI
TIOHSITUM O XMMMUYECKOM 3JIEMEHTE U BEIeCTBE U CUCTEMbI ITOHSITUI O XUMUIECKOM
peakuyu. O6e 3T CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 110 IIPUHLIAITY
MI0CJIeIOBATEIbHOTO Pa3BUTHS 3HAHMI HA OCHOBE TeOpPeTUUECKMX MpeaCTaBIeHUN
pPa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJ/ISIPHOTO YU€HMSI KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuongnueckoro 3akoHa /I. I. MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XVMMUU;

— YYeHMUs O CTPOEHUM aTOMa ¥ XMMUYECKOM CBSI3M;

— TIpeICTaBJeHMII 00 2JIEKTPOJMUTUUECKON OUCCOLUMALNM BeIlecTB B
pacTBOpax.

Teoperuueckne 3HaHMSI pPacCMATPMBAIOTCSI HA OCHOBE SMIMPUUYECKU
TIOJTyUEeHHBIX ¥ OCMBIC/IEHHBIX (DaKTOB, Pa3BMBAIOTCS TIOCIE€IOBATEIbHO OT OJHOTO
YPOBHSI K [JPYrOMY, BBIMOJHSIS (QYHKIMM OOBSICHEHUSI ¥ IIPOTHO3MPOBAHMS
CBOJCTB, CTPOEHMS ¥ BO3MOXXHOCTEM IPAKTUUECKOrO MPUMEHEHUSI U MOJTyUYEeHUSs
M3y4YaeMbIX BEIIECTB.

OcBoeHyue mporpamMMbl IO XMMUM  CIIOCOOCTBYeT  (DOPMUPOBAHMIO
MIpeCTaBIeHNSI O XMMMUUECKOM COCTABJISIONIEN HAyYHOM KapTUMHBI MUpPa B JIOTUKE
€€ CHCTEeMHOM IpUPOMAbI, I[EHHOCTHOTO OTHOIIEHMS K HAyYHOMY 3HAHUIO U
MeTolaM TO3HaHMsS B Hayke. V3yueHme XMMUM TPOUCXOIUT C IPUBJIEYEHUEM
3HAHMM U3 paHee WM3YUEHHBbIX YUYeOHbIX IpeamMeToB: «OKpy>KaloIIUii MUp»,
«Buonorus 5-7 knaccel» u «Dusnuka-7 Kaacc».

[Ipy wm3yyeHMM XUMUM MPOUCXOAUT (GOPMUpPOBAHME 3HAHUI OCHOB
XMMMUYECKOM HayKM KaK 00JIaCT¥ COBPEMEHHOI'O eCTeCTBO3HaHMS, IMPaKTUUYECKON
IesITeJIbHOCTY 4YeJOBeKa M KaK OOHOI'O Y3 KOMIIOHEHTOB MMPOBOW KYJIbTYPBI.
3agauya y4uyeOHOro IIpeiMeTa COCTOMT B (POPMMPOBAHUM CUCTEMbBI XUMUUECKUX
3HAHUM — BaKHEMIIMX (aKTOB, IIOHSITHUM, 3aKOHOB ¥ TEOPETUYECKUX TTOJIOKEHNMN,
IOCTYIHBIX OO0OOILEHMII MMUPOBO33PEHUYECKOI'0 XapakTepa, $3blka HayKu, B



MpPUOOIIEHNM K HAyYHbIM METOJAM IIO3HAHMS IIPUM U3YYEeHUM BEIIeCTB U
XUMUYECKUX Peakinii, B GOPMUPOBAHMM M Pa3BUTUM TTO3HABATEIbHBIX YMEHUN U
UX TIpYUMEHEeHMM B YyuyeOHO-TIO3HABaTeJbHOM U YyuyeOHO-UCCIen0BaTeIbCKOMN
IesITeJIbHOCTM, OCBOEHMM IIpaBMjI 0Oe30IacHOTrO oOpallleHus C BellecTBaMM B
TIOBCETHEBHOM JXM3HM.

[Ipy u3yuyeHUM XUMuM Ha YpOBHE OCHOBHOTO 0OIllero 0Opa3oBaHMsI BasKHOE
3HaYeHye Mprobpesu Takue 1eju, Kak:

- (dopMMpOBaHME WHTEJUIEKTYaJIbHO Pa3sBUTOM JIMYHOCTM, TOTOBOM K
CcaMoO0Opa30BaHMIO, COTPYOHMYECTBY, CAMOCTOSITEIbHOMY IIPMHSITUIO DeIeHui,
CIIOCOOHOM aJanTUPOBAThCS K OBICTPO MEHSIOIIMMCS YCJIOBUSIM SKU3HM;

—  HamIpaBJIeHHOCTb OOYyYeHMs] Ha CUCTeMaTMYeCcKoe MpuoOIeHe
OOYYaIOIIMXCSI K CaMOCTOSITE/IbHOM IT03HABATEJIbHOM [IesITeJIbHOCTM, HayYHbIM
MeTomaM IO3HaHMs, (POPMUPYIOIIMM MOTMBALIMIO M PasBUTHE CIIOCOOHOCTEN K
XUMMUY;

— obecrieuyeHne yCI0OBMUIA, CIIOCOOCTBYIOMIUX MPUOOpPETEeHNMI0 00YUaIOIIMMUCS
OIbITa Pa3HOOOPA3HOM [IesITEJIbHOCTM, ITO3HAHMS M CaMOIIO3HAHMUS, K/IIOUEBBIX
HaBBIKOB (K/IFOUEBbIX KOMIIETEHIIMIA), MMEIOIIMX YHUBEpPCAJbHOE 3HAUeHue sl
Pa3IMYHBIX BUAOB JEeSITeTbHOCTH;

- ¢opmupoBaHme o006IIer GYHKIMOHAJIBHOM U  €CTeCTBEHHO-HAyYHOMU
rPaMOTHOCTM, B TOM UMCJIE YMEHUI OOBSICHATb ¥ OLIEHUBATb SIBJIEHUS
OKpY’KaIOILIero MMupa, MCIOJb3ysl 3HAHMS M OIbBIT, MOJYYEHHbIE NPU U3YUEHUU
XUMWUM, TPUMEHSITh MX IIpU pelleHuu npobjieM B IOBCEIHEBHOM KU3HU U
TPYIOBOU AeITeIbHOCTH;

- (opmupoBaHme 'y O0OYYAIOIIMXCS T'YMaHUCTUYECKUX  OTHOILIEHUMN,
MOHMMAaHMSI 1IEHHOCTY XMMMUYECKUX 3HAHUM [JI1 BBIPAOOTKM SKOJOTMYECKU
11eJIeCOOOpPa3sHOro IOBeIeHMss B ObITY M TPYOOBOM OeSITeJbHOCTM B LEJSIX
COXpaHEeHMUsI CBOETO 3[IOPOBBS ¥ OKPYKAIOIIEN ITPMUPOITHON CPeIbl;

— pa3BUTME MOTHUBAIMM K OOYUYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIATAaHMIO Ha OCHOBE YCBOEHMSI OOIIeUYeIOBeYeCKUX IIeHHOCTEN,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpPY MpO(WIS ¥ HampaBJAeHHOCTU OabHENIIEero
0OyueHMmsI.

OO6illee 4YKMCIO YaCOB, OTBENEHHBIX [JISI M3YyUeHUS XUMUM Ha YpOBHE
OCHOBHOTO 00111ero o6pa3oBaHms1, cocTasjsieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HefieJllo), B 9 kiacce — 68 yacoB (2 yaca B HelleJio).



COJEP>XAHUE OBYUEHUS

8 KJIACC

IlepBoHava/IbHbIE XUMUUECKUE TIOHATUSA

[Ipenmer xumun. Pojb XxuMum B XMU3HM 4ejloBeKa. XMMUS B CUCTeMe HayK.
Tena m BemectBa. PuUsuyeckme CBOMCTBA BeHIECTB. ArperarHoe COCTOSIHUE
BemlecTB. [loHATHE O MeTomax Mo3HaHMUSI B Xumuu. UMCThbie BellleCTBA U CMECH.
CriocobbI pasgesieHns CMecei.

AToMBI UM MOJIEKYJIbl. XumMudeckue 3jeMeHTbl. CUMBOJIBI XUMUYECKUX
371eMeHTOB. [IpocTbie U CJIOsKHBIE BellleCcTBa. ATOMHO-MOJIEKYJISIPHOE YUeHMe.

Xumnyeckass (opmysa. BajleHTHOCTb aTOMOB XMMMWYECKMX 3JIeMEHTOB.
3aKOH TOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTe/IbHAas aTOMHAasl Macca.
OtHocuTenbHas MosIeKyJIsipHas Macca. MaccoBast JO/IST XMMUUECKOTO 3JIEMeHTa B
COeITHEHUN.

KonnuectBo BemiectBa. Mosb. MossipHast macca. B3auMocBsi3b KoyMuecTBa,
MacChl M uUMCJa CTPYKTYpPHbIX eOuHuI] BelllecTBa. PacueTbl mo dopmynam
XUMWYECKUX COeIVHEHUA.

dusnueckre U xumMmueckue sIBJieHMs. XMMMUUecKasl peakiys 1 ee MpU3HaKu.
3aKOH COXpaHeHMs] MacChl BelllecTB. Xumuueckue ypaBHeHus. Knaccudukartms
XUMWYECKUX peakiui (CoeqMHeHNs, pa3jIosKeHs, 3aMelleHNs, OOMeHa).

Xumuueckuil 3KchepumeHn:

3HAKOMCTBO C XMMMYECKOM ITOCYIOM, TpaBuMiaMy pabOoThl B J1abopaTopum u
MpuéMamMy obpallleHus C JJabopaTOpHbBIM OOOpYIOBaHMEM, M3yUEHME U OIMCAHME
dbusnyecknx CBOMCTB 0Opa3slOB HEOPraHMYEeCKMX BeIlecTB, HaOJomeHne
dbusuyeckux (maaBjeHMe BOCKa, TasHMe JibJla, pacTUpaHMe caxapa B CTYIIKe,
KUTIEHMEe UM KOHAEHcAlMsl BOAbI) UM XUMMUUYECKUX (TOpeHMe CBeuM, MpOoKaJIuBaHue
MeIHOM ITPOBOJIOKY, B3aMMOMENCTBIE MeJia C KUCJIOTON) SIBJIEHUI, HAaOJIIoAeHne U
OmnyMcaHMe TPU3HAKOB IMPOTEKaHMS XMMMUUYECKUX peakinil (pasjioskeHue caxapa,
B3aMMOJIEMCTBME CEPHOM KUCJIOTHI C XJIOPUIOM Oapwusi, pasjioykeHue TUAPOKCHUIA
menu (II) mpu HarpeBaHuu, B3aumMopenCTBIe keje3a ¢ pactBopom coau menu (II),
M3yYeHMe CIoCOOOB pasdesieHus] CMecei: C MOMOIIbI0 MarHuta, GuibTPOBaHUE,
BbIlTapuBaHue, TUCTWISIMS, XpoMaTorpadus, TpoBefeHe OUMCTKM TOBapeHHOM
conmu, HabiomeHMe M OMNMCaHMe  pe3yJIbTaTOB  IPOBeEeHMs]  OIbITa,
MJUTIOCTPUPYIOILIETO 3aKOH COXPaHEeHMsSI MacChl, CO3JaHMEe MOJIeJIell MOJIEKYT
(1IapocTep>KHEBBIX).

BaskHel1me mpeacTaBUTeIM HEOPTaHNUYECKUX BEIeCTB

Bosnyx - cmech raszoB. CocraB Bo3gyxa. Kuciopon — sjieMeHT M MpoCToe
BellecTBO. HaxoxkgeHue Kkucjiopoga B Iipupole, (u3MuecKue U XUMUUECKHue
cBorctBa (peakuuu ropenmsi). Oxcupabl. IlpumeHeHme xuciaopoma. Criocobbl



MOJIyUeHMsI KucJiopoga B Jjabopatopuy ¥ IMIPOMbIIIEHHOCTH. Kpyrosopor
Kucjopoga B rpupope. O30H — ajoTponHas MoaubuKauus KUcaopoa.

TerioBoi1 3hdeKT XUMMUECKOM peaklny, TePMOXMMMUYECKUe YypaBHEHUS,
9K30- UM DSHIAOTEpMMUUYECKMe peakiuyu. TOIUIMBO: Yrojib M MeTaH. 3arpssHeHue
BO3/IyXa, YCueHue MapHMKoBoro s¢gdekra, paspyiieHre 030HOBOTO CJIOS.

Bomopon, - »snemeHT UM IipocToe BelllecTBO. HaxoskmeHue Bomopoda B
npupone, Gusnyeckue MU XUMUUECKHE CBOMCTBA, IIPMMEHEHME, CIIOCOOBI
nosryuenust. KuciaoTel 1 conn.

MorsisipHbIli 06bE€M ra3oB. Pacu€Thl 10 XMMUUECKUM YPaBHEHMSIM.

@dusmuyeckue CBOMCTBA BOAbl. Boma Kak pacTBopuTesib. PacTBOpLI.
HaceIiieHHble ¥ HeEHACHIIIEHHbIE PACTBOPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast [0/ BellleCcTBa B pacTBope. XMMuUUeckre CBoOMCTBa Bogbl. OCHOBaHMSI.
PoJib pacTBOpOB B IpUpOJie U B KU3HU desoBeKa. KpyroBopoT BOabl B MpHpoe.
3arpsisHeHyMe IpUpoOHbIX Boa. OxpaHa M OUMCTKA MPUPOIHBIX BO/I.

Knaccndukaums Heopranmueckux coemyHenmit. Oxcuppl. Kimaccuduramms
OKCHAOB:  coJieoOpasyioiiye (OCHOBHble, KUCJIOTHble, amMdOTepHble) U
Hecosieobpasyiomme. Homenknarypa oOKcupmoB. @Dusmueckme U XUMUYECKHUE
cBOMCTBaA OKCKIOB. [TosryueHme oKCUIOB.

OcnoBannsg. Kiaccubukanmss OCHOBaHMI: ILEJIOUM U HEpacTBOPUMbBIE
ocHoBaHusa. Homenknatypa ocHoBaumii. dusnueckue M XMMUUYECKME CBOVCTBA
ocHoBaHmu. [loyueHne ocHOBaHMIN.

Kucnorsl. Knaccudukanys kuciaor. HomeHnknatypa KuciaoT. @usmuueckme u
XMMMUECKMe CBOMCTBA KUCIOT. Panm aktumBHocTM MetasuioB H. H. Bbekertosa.
[TomyueHue KMUCIOT.

Coym. Homenknarypa cosen. @usuyeckue U XMMUUYECKME CBOVICTBA COJIEIA.
[Tomyyenue coteii.

['eHeTnueckas CBSI3b MEKIY KjlacCaMy HEOPTraHMUYECKUX COeOMHEHMUIA.

Xumuueckuii IKcnepumeHm:

KaueCTBEHHOe Olpe/ie/ieHre CofepskaHusl KUCI0poAa B BO3ayXe, MOTyUYeHNe,
cobupaHme, paclio3HaBaHMe WU M3yUYeHMe CBOVICTB KUCIOpOAa, HaOJIoIeHne
B3aMMOJIEJICTBMSI BEIIeCTB C KUCJIOPOJOM WU VYCJIOBUSI BO3HUKHOBEHUS U
MpeKpalieHus ropeHust (Moykapa), O3HAKOMJIEHME C o0OpaslaMy OKCUIOB U
OoImMCaHMe WUX CBOJCTB, TOJyYeHMe, COOMpaHMe, pacliO3HABaHME U M3yUYeHUe
CBOJICTB BOmopona (TopeHme), B3auMopencTBue Bomopoma ¢ okcumom menm (II)
(BO3MOSKHO MCIIOJIb30BaHMeE BUIeOMaTepuasoB), HaboneHe oopasiioB BeIlEeCTB
KOJIMYEeCTBOM 1 MOJIb, MCCEIOBaHME OCOOEHHOCTEM PAaCTBOPEHMSI BEIIECTB C
Pa3IMUHONM PACTBOPMMOCTBIO, IIPUTOTOBJIEHME PACTBOPOB C OIpPeneEéHHOM
MacCCOBOM [I0JIEM PAaCTBOPEHHOTO BEIIECTBA, B3aMMOMENCTBYME BOIbI C MeTa/IaMMU
(HaTpueM ¥  KajblineM) (BO3MOXXHO MCIIOJIb30BaHMe  BUIeOMaTepMasioB),



MccaenoBaHue 00pasoOB HEOPTraHMUECKMX BEIIECTB Pas3/IMYHBIX  KJIACCOB,
HaOJII0IeHe M3MEeHEeHNSI OKPACKM MHIMKATOPOB B PacTBOpPAX KUCJIOT U ILEJIOYEN,
nsydeHme BsaumopencTBus okcuma meayu (II) ¢ pacTBopom cepHOM KUCJIOTHI,
KMUCJIOT C MeTa/ulaMM, peakUui HeuTpaamusaluy, MoJydeHre HepacTBOPUMBbIX
OCHOBaHUM, BbITECHEHME OTHOTO MeTasula IPYTMM M3 pacTBOpa COJIM, pellleHue
9KCIIEPUMMEHTA/IbHBIX 3aJad II0 TeMe «BaskHelime KJacCchl HEOPraHMYeCKUX
COeVIHeHUI».

Ilepuognueckuit 3akoH u Ilepmoamuyeckass cucreMa XMMMYECKUX
aniemeHTOB JI. . MenpaeneeBa. CrTpoenme aToMoB. XMMMUECKass CBSA3b.
OKUCINUTETbHO-BOCCTAHOBUTE/IbHBbIE peaKIum

[IepBble MOMBITKM KaacCUUKALMU XUMUYECKUX 3j7eMeHTOB. [loHsiTMe o
rpyIIax CXOAHbIX 3JIeMeHTOB (Il[eJIOUHble U IlleJIOUHO3eMeJibHble MeTaJlIbl,
rajioreHbl, MHEPTHbIE I'a3bl). DJIEMEHTbI, KOTOpbIe 00pa3yioT aMbOTepPHbIE OKCUIbI
Y TUJIPOKCUJIBI.

[Tepuoguuecknuit 3akoH. ITepuoanueckast cucrema XMMUIECKMX 3j1eMeHTOB /.
. MeHngeneeBa. KopoTkomepmogHasi ¥ JJIMHHONepuomHasi  (OpMbI
[Tepuopnueckoi cucreMmbl xummueckux sneMmenToB [I. 1. Menpgeneesa. Ilepuopnpl
M rpymmnbl. PU3MUECKUM CMBIC IIOPSIKOBOTO HOMEpa, HOMEpPOB Iiepuoaa U
CPYIIIbI JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX siep. M3oTomnbl. DnekTpoHbl. CTpoeHue
9JIEKTPOHHBIX  0007I04eK aromMoB IepBbIXx 20 XMMMUYECKUX  3JIEMEHTOB
ITepuognueckon cucrembl . V. MenpgeneeBa. XapaKTepuUCTHKA XUMUUYECKOT'O
sJ1eMeHTa 110 ero nojoykenuio B [lepuoanueckon cucreme . Y. Menpgeneena.

3aKOHOMEPHOCTM W3MEHEHMsI paauyca aTOMOB XMMMUUECKUX 3JIEMEHTOB,
MeTaJIMYECKUX Y HEMETA/IJIMUYECKMX CBOMCTB I10 TPYIIIaM U IIepUOIaM.

3uauenue Ilepuomnueckoro 3akoHa u [lepuoguueckoi CUCTEMbI XMMUUYECKUX
9JIeMEHTOB i1 pa3BuTusl Hayku u mpakTuku. . U. MeHgeneeB — yuy€HbI U
rpa>kJaHyH.

Xumuueckass CBsI3b. KoBasieHTHas (MojsipHass M HEMOJIIPHAasi) CBSI3b.
OJIEKTPOOTPUIIATESIBHOCTD XUMMUUYECKMX 37IeMeHTOB. IoHHas1 CBSI3b.

Crenenb  okucjeHus.  OKUCIUTEIBHO--BOCCTAHOBUTEJIbHbIE  peaKIIUM.
IIporiecchl okucaeHns 1 BoccTaHoBIeHMsI. OKUCIUTENN U BOCCTAaHOBUTEIN.

Xumuueckuii IKcnepumeHm:

M3ydyeHMe oOpasllOB BeIeCTB META/UIOB M HEMETa/IJIOB, B3aMMOMENCTBME
TMIPOKCHIA LIMHKA C pacTBOpaMM KUCJIOT U IeJIouel, MpoBelleHMe OIbITOB,
WUTIOCTPUPYIOIIMX — IPUMEPbI  OKMUC/IUTEIbHO-BOCCTAHOBUTE/IBHBIX  peaKIyi
(ropeHne, peakuuyu pasyio>KeHMs], COeIVHEHMSI).

MesxcnpedmemHubsle ceésasu



Peanmuszanys MeKImpegMETHBIX CBSI3€M NIpPU M3yYeHuM XuMuu B 8 Kiacce
OCYILIECTB/ISIETCSI Uepe3 MCIOJb30BaHME KaK OOIIMX eCTeCTBeHHOHAYYHbBIX
TIOHSITUM, TaK U IIOHSITUM, SIBJISIIOIIMXCSI CMCTEMHBIMU [IJISI OTIE/IbHBIX ITPEIMETOB
€CTeCTBEeHHOHAaYyUHOTO LMKJIa.

OO1me ecTecTBEeHHOHAy4Hble TMOHSTUS: HAayuyHbIM (PakT, rUIoTesa, Teopus,
3aKOH, aHa/JIM3, CHUHTe3, KjaccuduKalus, IepUOANIHOCTb, HaOJIIOIeHNe,
9KCIIEpUMEHT, MO e/JIMpOBaHNe, U3MepeHne, Mofesib, SIBJIEHHE.

®dusmuKa: marepusi, aToOM, O3JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKINUI,
M30TOIIbl, PAAMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUYECKMI 3apsill, BEIleCTBO, TeJIO,
00BEM, arperaTHoOe COCTOSIHME BelllecTBa, ras, (gpusmueckue BeJIVUYMHbBI, eIVHUIIbI
M3MepeHusi, KOCMOC, IJIaHeTbl, 3B€31bl1, COJIHIIE.

buonorus: horocunres, npixanmue, ouocdepa.

l'eorpadusi: armocdepa, rumpocdhepa, MuUHepaibl, TOpPHbIEe TIOPOJbI,
T1oJIe3HbIEe MICKOIIaeMble, TOILJIMBO, BOJIHbIE PECYPChI.

9 KJIACC

BeniecTBo 1 XuMuueckasi peakuusi

ITepuopnuecknit 3akoH. ITepuomnueckas cucremMa XMMUIECKMX 3j1eMeHTOB /.
. MenpgeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB
XMUMUUECKMX 3JIEMEHTOB TEPBbIX TPEX TEpUOMOB, Kaiusl, KaJblusI U UX
COeIVHEHM) B COOTBETCTBUM C IIOJIOKEHMEM 3jieMeHTOB B Ilepmommueckoi
CUCTEME U CTPOEHMEM UX aTOMOB.

CTpoeHne BelIeCTBA: BUIbl XUMUUYECKOM CBSI3M. TUIBI KPUCTA/UIMUECKUX
PEILIETOK, 3aBMCUMMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJIMUECKON PELIETKU U
BUA XMMMUUYECKOM CBSI3MN.

Knaccudukaumss 1 HOMeHK/IaTypa HEOpPraHMUeCKMX BeIlecTB. XMMUUECKUe
CBOMCTBA BEIIEeCTB, OTHOCSILIMXCS K PasJIMYHbIM KJjaccaM HeopraHM4ecKux
COeIVHEHNM, TeHEeTUYEeCKasl CBSI3b HEOPTraHMUECKMX BEIeCTB.

Knaccndbukaumst XuMmnuecKux peakiyi 1o pasIMyHbIM IIpu3HaKaM (110 YMUCITy
M COCTaBYy YYaCTBYIOIIMX B peaklMUyu BellecTB, IO TeluioBoMy 3ddeKTy, o
M3MEHEHMIO CTeleHel OKMCIEeHMSI XMMUUECKUX 3JIEMEHTOB, II0 OOpaTMMOCTH, ITO
YUYaCTHIO KaTajm3aTopa). DK30- U SHIOTEpPMUUECKME peaKlni, TEPMOXUMUIECKIE
ypaBHEHMSI.

[TousiTe O CKOpOCTM XUMMMYECKOM peakuuu. [ToHsiTME 006 OOpaTMMBIX U
HeoOpaTUMMbBIX XMMMUUYECKUX peakumsax. [ToHSITHe O TOMOreHHbBIX UM I'eTepOreHHbIX
peakuusix. [lonsatue o katammse. [ToHITME O XMMIMUECKOM paBHOBecuu. PaKkTOPHI,
BJMSIIOILIYIE HA CKOPOCTh XMMMUECKOM peakluy M IOJIOKEHME XUMUUECKOTO
paBHOBeCHS.

OKUCINTENbHO-BOCCTAHOBUTEIbHbIE  PEaKlMM,  DJIEKTPOHHBIM  OajaHC
OKMCJINTEIbHO-BOCCTAHOBUTETbHOM peakiLun. CocraByieHne ypaBHEHU



OKMCJINTEJIbHO--BOCCTAHOBUTEIbHBIX ~ peaKlMii C MCIOJb30BaHMEM METOHAaA
3JIEKTPOHHOTO OaJiaHca.

Teopust 2/IEKTPOIUTUUECKON AUCCOLMALINN. DJIEKTPOIUTDI U HEDJIEKTPOJIATHI.
KaTuonbl, aHnoHbl. MexaHu3M OMCCOLUMAIMM BEILIeCTB C PasjIMYHbIMM BUIAMMU
xumMmdeckoi cBsasu. Crenenb aucconyanyy. CuibHbIE U cJ1aOble 3JIeKTPOJIATHI.

Peakuym MoHHOro oomMeHa. Y CJIOBUS IPOTEKAHMS peaKiuii MOHHOTO OOMeHa,
MOJIHbIE ¥ COKpAIll€HHbIE MOHHbIE YypaBHeHMs peaknuit. CBOMCTBA KUCJIOT,
OCHOBAaHMM ¥ COJIelM B CBeTe TIIpeACTaBJeHut 00  3JeKTPOJIUTUUYECKON
nuccomyanyy. KayectBeHHble peakiyy Ha MOHBIL. [ToHSITME O rUapoOI3e COoJIeil.

Xumuueckuii 3kxchepumeHmn:

O3HAKOMJIEHME C MOJEJSIMM KPUCTA/UIMUECKMX PEIIETOK HeopraHMYeCcKux
BEIIEeCTB — META/VIOB M HeMeTa/uloB (rpadmra M ajMasa), CIOXKHBIX BeEIeCTB
(xyIopuga HaTpusl), UCCAeOOBaHME 3aBUCUMMOCTM CKOPOCTU XMMMUYECKON peakIyuu
OT BO3OEMCTBMS PasJMUHBIX (PAKTOPOB, MCCJIEIOBAHME 3JIEKTPOIPOBOIHOCTU
pPacTBOpPOB BeIIeCTB, IIpOlLiecca OMUCCOUMAUMM KUCJIOT, IIeJo4Yeld U COJen
(BO3MOXXHO  MCIIOJIb30BaHME BUIEO MaTepMaoB), IIPOBeIeHNEe  OIIbITOB,
WUTIOCTPUPYIOIIMX  IPU3HAKM  IPOTEKaHMs  peakuuii  MOHHOrO  oOMeHa
(oOpasoBaHmMe oOcajgka, BbIfeJeHMe Tras3a, oOpas3oBaHMe BOMbI), OIIbITOB,
WUTIOCTPUPYIOIIUX — TIPUMEPbl  OKMUCIUTEIbHO-BOCCTAHOBUTE/IBHBIX  peaKIui
(ropeHne, peakuuyu pasjIOKeHMUs, COeAVHEHMs), paclio3HaBaHMe HeOPraHMYeCKUX
BEIIeCTB C TIOMOILUBIO KaueCTBEHHBIX peakUuii Ha MOHBI, pelleHue
9KCIIEPUMEHTA/IbHBIX 3a7au.

HemeTa/nbl U UX COeAUHEHUS

Obmiast xapakTtepucTuka rajoreHoB. (OCOOEHHOCTM CTpPOeHMS aTOMOB,
XapakTepHble cTereHu okucaeHus. CTpoeHue u (pusMuecKyue CBOMCTBA ITPOCTHIX
BEIIeCTB — TaJloreHoB. XMMMUeCKHe CBOMCTBA Ha IpuUMepe  XJopa
(B3aMMOMENCTBME C MeTa/uylaMM, HeMeTa/ulaMy, Iiejodamu). XJIOPOBOIOPOL.
CosissHast KMCJIOTa, XMMMYECKME CBOMCTBA, IOJIydyeHue, mpuMeHeHue. JleiicTBue
XJI0pa U XJIOPOBOAOPOAA Ha OpraHMsM 4YejoBeKa. BaskHelllme XJIOPUIbI U UX
HaXOXXIeHNe B IIPUPOE.

O6mass xapakrepucTuka 3jeMeHTOB VIA-rpyrmbl. OCOGEHHOCTM CTPOEHUS
aTOMOB, XapaKkTepHble creneHyu okuciaeHus. CtpoeHme M (Quanyeckue CBONCTBA
MPOCTBIX BEIIECTB — KUCJIOPOAA U cepbl. AJJIOTPOIHbIE MOAM(UKALIMM KUCTIOPOAa
u cepbl. XuMmyeckue cBoyicTBa cepel. CepoBomopon, CTpoeHue, ¢pusudeckue u
xuMmdeckue coiictBa. OKCUAbI cepbl KaK IMPeICTaBUTEIM KUCIOTHBIX OKCUJIOB.
Cepnasg kucjioTta, GQusMUeckMe U XUMHYECKMe CBOMCTBa (OOIMe  Kak
MpeacTaBUTeNsT Kjacca KUCIOT U crenyduueckue). XuUMUUECKME peaklyu,
JIe’Kalle B OCHOBE IIPOMBIIIIEHHOI'O CIIOCOOA IIOJIYUYEeHMSI CEPHOM KMUCJIOTHI.
[Tpmenenne cepHoit KucaoTbl. Coyi CepHOV KUCIOThI, KaUeCTBEHHasT peakiys Ha



cynbdar-noH. HaxoskmeHme cepbl M €€ COeaIuMHEHMI B mpupope. XUMMUYECKOe
3arpsi3HEHNME OKpYsKalolllel CpeAbl COeNVHEHUSIMM cepbl (KMUCJIOTHBIE [TOKIM,
3arpsi3HeHMEe BO3/Iyxa M BOJIOEMOB), CITOCOOBI ero MpeIoTBpalleHMsl.

Oo6uiast xapakTepucTuka 37eMeHTOB VA-rpyrmbl. OcoO6eHHOCTM CTPOEeHUS
aTOMOB, XapaKTepHble CTelleHM OKMUCJIeHMs. A30T, pacIpocTpaHeHMue B MpuUpone,
busndeckne u xuMmmdeckue cpoictsa. KpyroBopot azora B npupoje. AMMMaK, ero
busndeckne 1 XumMmueckme CBOMCTBA, oyueHne u mpumMeHeHne. Coyiv aMMOHMS,
X Gpusuveckme U XMMMUIeCcKme CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiysi Ha
MOHbI aMMOHMS. A30THasl KUCJIOTa, €€ MoyuyeHue, GuUsuveckue U XUMUUECKue
cBoucTBa (0OIIMe KaK MpencTaBUTessS Kjacca KUCIOT U crenuduueckue).
Vcnosnb3oBaHMe HUTPATOB M COJieMd aMMOHMS B KauecTBe MMHEpPaJIbHBIX
yooopeHmnit. XMMmdyeckoe 3arpsisHeHe OKPYsKarolleil cpefbl COeIMHEHUSIMM a30Ta
(KMCTIOTHBIE MOXKAM, 3arpssHeHMe BO3Ayxa, MOYBbI UM BOHMOEMOB). Docdop,
aJIJIoTporiHble mMomudukanuu ¢ocdopa, dbusnmdyeckre U XUMHUYECKME CBOMCTBA.
Oxkcup pocdopa (V) u dpochopHas kuciaora, Gusndeckue M XMMnUIecKe CBOCTBa,
nosyuenme. Mcrmonb3oBanne ¢hocdaToB B KaueCcTBe MUHEPATbHBIX yIOOpEeHU.

O6mass xapaktepuctuka 3jgeMeHTOB [VA-rpyrmmbl. OCOOGEHHOCTU CTPOEHUS
aTOMOB,  XapaKTepHble  CTEeNeHM  OKUCJIeHUs.  YTJIEPOH,  a/JIOTPOITHbIE
Moaudukauum, pacrupocTpaHeHue B mpupode, GU3MUYECKMEe U XUMUUYECKHUe
cBomctBa. Axpcopouus. Kpyrosoport yriepoga B nmpupoge. OKcuabl yriepoaa, Ux
dbusuyeckne ¥ XUMMYECKME CBOJMCTBA, [EMCTBME Ha JKMUBbIE OPraHMU3MBI,
ToJIyueHne ¥ IpUMeHeHMe. DKOJIOTMUYecKue IpoOJieMbl, CBSI3aHHbIE C OKCUIOM
yraepoga (IV), rumoresa rj100aJbHOTO IIOTEIJIEHUSI KIMMAaTa, MapHUKOBBIN
sddexT. YrospHasi KUCJIOTa U €€ COJM, UX (pu3MUecKre U XMMUIECKMe CBOMCTBA,
nmojgyyeHre u npumeHeHue. KauecTBeHHass peakiuMs Ha KapOOHAT-MOHBI.
Vcnonb3oBaHme KapbOHATOB B ObITY, MeOUIVHE, ITPOMBIIIJIEHHOCTY ¥ CeJTbCKOM
XO3SIMCTBE.

[TepBoHauabHbIe TOHATUSI OO OpraHNMYeCKUX BelleCcTBaxX Kak O COeqMHEeHMUSIX
yriaepona (MeTaH, 3TaH, 3TWIEH, alleTUIeH, 3TaHOJI, IJIULEPUH, YKCYCHas KUCJIOTA).
[IpupogHble WMCTOYHMKM YIJIEBOJOPOAOB (yrojib, IPUPOAHBIM Tra3, HedTh),
MPOAYKThI UX TiepepaboTku (OeH3MH), UX POJib B OBITY M IIPOMBIIIIIEHHOCTM.
[ToHsITHE O 6MOIOTMYECKM BaXKHBIX BeIleCTBaXx: KUpax, 6ejkax, yrieBojgax — U ux
posim B KM3HM UejioBeKa. MarepuasbHOe €IMHCTBO OpraHMYeCKUX W
HEOpraHMYEeCKUX COeIVHEHMUIA.

Kpemuuit, ero ¢wusuyeckue M XUMMUUYECKME CBOWCTBA, MOJyUYeHUE U
npuMmeHenne. CoenuHeHusi KpemHusi B mpupoge. OOime mpencraBiaeHuss 06
okcuge kpemuust (IV) u kpemumeBon kuciaore. CUIMKAThl, UX MUCIIOJb30BaHNE B
OBITY, B IPOMBIIIJIEHHOCT. BaskHelIle CTpouTe/bHbIE MaTepuasibl: KepaMukKa,



CTEKJIO, IIeMEeHT, OeTOH, >keyie300eToH. [IpobeMbl 6€30IaCHOrO MCIIOIb30BAHMS
CTPOUTEIbHBIX MATEPHAJIOB B IIOBCETHEBHOM SKU3HN.

Xumuueckuil 3KchepumeHin:

M3ydeHre o6paslioB HEOPraHMUYECKUX BEIEeCTB, CBOVMCTB COJITHOM KMUCJIOTHI,
IIpOBeJleHNe KaueCTBEeHHbIX PeakIMii Ha XJIOPUI-MOHBI ¥ HaGJII0IeHe TIPU3HAKOB
X TIPOTEKaHMsI, OIBITHI, OTpakamluye (U3MUeCKre ¥ XUMUYECKHe CBOVCTBA
rajloreHoB M MX coeauHeHul (BO3MOXKHO MCIIOJIb30BaHME BUAeOMaTepuason),
O3HaKOMJIeHMe ¢ oOpasiamMyu XJIOpUOOB (TaJOreHUAOB), O3HAKOMJIEHME C
obpasmamu ceppl U €€ coeguMHeHMSIMM  (BO3MOXKHO  MCIIOJIb30BaHMeE
BUIeOMaTepuasoB), HabIOAeHKe Tpollecca OOyIJIMBaHUSI caxapa IOJ IeMCTBUEM
KOHILIEHTPMPOBAHHOM CEpPHOM  KUCJIOTBbI, U3yYeHMe XUMUUYECKUX CBOJCTB
pa36aB/IEHHOV CepHOM KMUCJIOThI, IPOBeAeHe KaueCTBEHHOM peaKkluy Ha CyabdaT-
MOH ¥ HaOJIoJeHue IpU3HAKa e€ IIPOTeKaHMs, O3HaKOMJIeHMe C (Pu3nmyecKuMu
cBOJICTBaMM as30Ta, (ochopa M uX coeauMHeHMI (BO3MOXKHO MCIIOJIb30OBaHMe
BUIeOMaTepuasoB), obpasiamMmu a30THBIX M (HOChHOPHBIX YIOOpeHUi, MOTyueHne,
cobupaHme, paclosHaBaHMe ¥ WU3y4YeHMe CBOMCTB aMMMaKa, IIpOBeleHNe
KaueCTBEHHBIX PeaklMil Ha MOH aMMOHMS U dochaT-MOH U U3yUYeHNe MPU3HAKOB
UX IMPOTEKAHMSI, B3aMMO/IEMICTBME KOHIIEHTPUPOBAHHOM a30THOM KMUCJIOTHI C MEIbIO
(BO3MO3KHO MICIIOJIb30BaHMe BUJIeOMaTepUaioB), U3ydeHme MoJIeJiein
KPUCTA/UIMUECKUX PeIIEeTOK ajiMas3a, rpadura, @ysiepeHa, O3HAKOMJIEHME C
MPOIIECCOM  afCcopOIMM pPACTBOPEHHBIX BEIIECTB aKTMBMPOBAHHBIM VIJIEM W
YCTPOMCTBOM IIPOTMBOrasa, IojydyeHue, cooupaHue, paclio3HaBaHMe U U3ydYeHMe
CBOMCTB YIJVIEKMCJIOTO Ta3a, IMPOBeIeHe KaueCTBEHHBIX peakiluii Ha KapOoHaT u
CUJIMKAT-MOHbI M M3yYeHMe IPU3HAKOB MX IIPOTEKaHMs, O3HAKOMJIEHUEe C
MPOAYKIUMEM CUJIMKATHOM IIPOMBIIIJIEHHOCTM, peIlleHre SKCIIePUMEHTaTbHbIX
3a7au 1o TeMe «BaskHerniie HeMeTa/Ibl ¥ X COeIVHEHMSI».

MeTa/uibl M MX COeAVMHEHUS

OO61ast xapaKTepUCTUKa XMMUYECKMUX JIEMEHTOB — METa/VIOB Ha OCHOBAHUMU
ux mnojoxkeHuss B Ilepmommueckon cucreme xummueckux sjiemeHToB [I. 1.
MenpneneeBa u ctpoeHust atomoB. CTpoeHne mMeTayyioB. MeTtajummueckasi CBSI3b U
MeTa/UIMJyeckass  KpUCTAIMYECKass  PeIleTKa.  JDJIEKTPOXUMMUUECKUM  psf
HAIpSDKeHU MeTa/uioB. Dusnyeckye ¥ XMMUYECKMe CBOMCTBA MeTasioB. Oo6iye
CIOCOOBbI TIOTyuyeHUs] MeTasuloB. IIOHSTME O KOppo3uyu MeTa/IOB, OCHOBHbIE
CIOCOOBI 3alMThl X OT Kopposuu. CrutaBbl (CTajb, UYTYH, DIOPATIOMUHUIA,
O6pOH3a) U UX MPUMEHEeHME B OBITY ¥ ITPOMBIIIIIEHHOCTH.

[IlenouyHble MeTa/UIbI: IMOJIOKeHMe B Ilepmommueckon cucreMe XMMMUYECKUX
snemeHToB /. V1. MeHpeneeBa, cTpoeHue X aTOMOB, HaXxOXIeHUE B IMPUPOJE.
dusnyeckre M XUMMHUYECKMe CBOMCTBA (Ha Mpumepe HATpust U Kamus). OKcuabl u



TUOPOKCUIbI HaTpusi U Kaiusa. [IpyMmeHeHMe I1IeJIOYHBIX META/UVIOB U UX
COeIVHEeHNN.

[llerouHO3eMe/IbHbIE MeTa/UIbl MarHmMii M KajdblLMI: IIOJIOKEHMEe B
ITepuomuueckon cucreme xummueckux sjgemeHToB [I. V1. MeHpeneeBa, CTpoeHue
X aTOMOB, HaXOXKAeHMe B mpupoje. dusnueckye U XMMUIECKMe CBOMCTBA MarHus
M Kadbuysl. BaskHenmme coemyHeHMs KajabLyst (OKCHUA, TUIAPOKCUI, COJIN).
JKécTKOCTb BOJIbI M CIIOCOOBI €€ YCTpaHEeHMsI.

AmoMyHMiA: TioyioskeHue B [lepuopnyeckoi cucteMe XMMUUECKUX 3JIEMEHTOB
HO. . MeHpgeneeBa, CTpoeHMe aTOMa, HaxoKaeHMe B Ipupome. Dusmueckue u
XUMMUYECKMe CBOMCTBA alOMMUHMSI. AMMOTEepHbIe CBOMCTBA OKCHIA M TUMAPOKCUIA
AJIIOMMHMSI.

JKeneso: mososkenne B [lepuomnyeckont cucrtemMe XMMUUYECKUX 3j1eMeHTOB /.
M. MenpgeneeBa, CTpoeHMe aToOMa, HaxoxAeHue B mpupopae. Dusuyeckue u
XMMMUUYECKMe CBOMCTBA kejie3a. Okcuapl, TuapoKcuabl 1 cou kesesa (I1) u kenesa
(IIT), ux cocraB, CBOMCTBA U TIOJIyUEHHeE.

Xumuueckuil IKcnepumeHm:

O3HAaKOMJIEHME C o0pasiaMy MeT/UIOB U CIUIaBOB, UX (PU3MUECKUMMU
CBOMCTBaMM, M3yueHMe  pe3yJIbTaTOB  KOPPO3UM  META/JIOB  (BO3MOXKHO
MCIIOJIb30BaHME BMIEOMATEPUAIOB), OCOOEHHOCTEM B3aMMOIENCTBUSI OKCHUIA
KaJbllMsI M HaTpusi C BOMAOM (BO3MOSKHO MCIIOJIb30BaHME BUIEOMAaTepUaiOB),
MCCIeOOBaHMe CBOMCTB JKECTKOM BOJbI, MpoOIecca TOpeHus kejiesa B KUCIOpOome
(BO3BMOKHO  MCIIOJIb30BaHME  BHUAEOMAaTepuasoB), IIPU3HAKOB  IPOTEKaAHMS
KaueCTBEHHbIX peaKUMi Ha MOHbI: MarHusl, KaJbLys, aJIOMMHMSI, LIMHKA, JKejie3a
(IT) u xenesa (III), menu (II), HabGatOmEHME U OMMCAHME MPOLIECCOB OKpAIIMBaHMS
IUJIaMeHM MOHaMM HaTpusl, Kaausg U Kajabliusg (BO3MOXXHO MCIIOJIb30BaHMe
BUIEOMAaTepUaoB), UCC/IeoBaHe aM(pOTEPHBIX CBOVICTB T'MIPOKCUIA TTFOMUHMS
U TUIPOKCHUAA IIMHKA, PellieHle SKCIIepMMEHTAIbHbIX 3a4au 110 TeMe «BaskHenime
MeTaJl/Ibl I UX COeIVHEHMS».

Xumusi M OKpy’Kamouias cpeaa

BeilectBa 1 MaTepuasibl B IIOBCEOHEBHOM >KM3HM uUeJjioBeKa. beszomacHoe
MICIIOJIb30BaHME BEIIEeCTB M XMMMWUYECKUX peakiuii B ObITy. IlepBasg momolup mpu
XUMMUECKIUX O3KOTax Y OTPaBJIEHUSIX.

XuMmuyeckoe 3arpsisHEHMe OKpYsKalollei cpenbl (MpemesbHast MOMYyCTUMAas
KOHIIeHTpalus BelllecT, mnanee — [1JIK). Ponb XxumMun B pelieHnyn 3KOJOTUYECKUX
npoobJieM.

Xumuueckuii 3KcnepumeHim:

u3ydyeHre oOpaslioOB MaTepuajoB (CTEKJIO, CIJIaBbl METAJIJIOB, ITOJMMEpHbIE
MaTepuasbl).

MesxcnpedmemHele cesasu



Peanuzanysg MeXrpeqMeTHBIX CBsI3eii NP M3yuyeHUM Xumuu B 9 Kiacce
OCYIIIECTB/ISIETCSI Yepe3 MCIOJb30BaHMe KaK OOIIMX eCTeCTBEeHHO-HAayYHbIX
TIOHSITUM, TaK U TIOHSITUM, SIBJISSIOILIMXCSI CUCTEMHBIMU AJIS1 OTHEIbHBIX MPEIMETOB
eCTeCTBEeHHO--Hay4YHOTr'O 1MKJIa.

OO611Me ecTeCTBEHHO-HayuyHble TMOHSATHS: HAy4HbIM (PakT, rMUIOTe3a, 3aKOH,
Teopus, aHaJM3, CUHTEe3, KiIaccuduraims, IepuoaNYHOCTb, HaOJIIoeHNe,
9KCIIEpMMEHT, MOJeJMpPOBaHNue, WU3MepeHue, MOAesb, SBJIeHue, MapHUKOBbIN
s dekT, TEXHOJIOT U, MaTepUaIbl.

@usmka: marepusi, aToM, B3J€KTPOH, IPOTOH, HEUTPOH, WOH, HYKJIUJ,
M30TOMbI, PagMOAKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUI 3aps, ITPOBOIHUKH,
MMOJTYTIPOBOAHMUKYM, OUIJIEKTPUKM, (OTOIJIEeMEHT, BeIIeCTBO, TeIo, OOBEM,
arperaTHoOe COCTOSIHME BeIlleCTBa, ra3, pacTBOp, paCTBOPMMOCTb, KPUCTAJIIMYeCKast
peléTka, CIIaBbl, (pu3nyeckue BeJINUYMHBbI, eAVMHUIIbI U3MepeHMs, KOCMUYECKOe
MIPOCTPAHCTBO, IIJIaHeThl, 3BE€3/bl, CoJIHIIE.

buosorus: dorocuHTe3, nbixaHue, Omuoctepa, IKOCHMCTeMa, MUHEpAIbHbIE
yIO0OpeHMsI, MUKPO3JIEMEHTbI, MAKPO3JIEMEHTHI, MMTATe/IbHbIE BEllleCTBa.

['eorpadus: armocdepa, rugpochepa, MUHepasabl, TOpPHble TMOPO/bI,
MoJie3Hble MCKOIlaeMble, TOTUIMBO, BOJHbIE PeCYpCHI.



INNTAHUPYEMBIE PE3VJIbTATbI OCBOEHUNS ITPOI'PAMMBI 110 XMW
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

JINYHOCTHBIE PE3VJIBbTATHBI

JIMuyHOCTHBIE pe3ysbTaThl OCBOEHMSI ITPOrPaMMbl OCHOBHOTI'O OOIIEro o6pa3oBaHMs
IOCTUTAIOTCSI B XOome OOyYeHMS] XUMMM B €OVHCTBe Y4YeOHOM ¥ BOCIMUTATEIbHOM
JIeSITeJIbHOCTY B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUICKUMMMU COLMOKYJIBTYPHBIMU U
IYXOBHO-HPaBCTBEHHbIMM LIEHHOCTSIMM, IIPUHSATBHIMM B OOLLIECTBE IIpaBWIaMy M HOpMaMMu
TIOBeJIEeHNS ¥ CIIOCOOCTBYIOT IpoIleccamM CaMOITO3HAHMS, CAMOPA3BUTHUS U COLIMAIMU3AIIUN
00YyYaIoIINXCS.

JInuHOCTHBIE pe3yJIbTaThl OTpaykaloT T'OTOBHOCTD 00yYaIoIIMXCs
PYKOBOJICTBOBATbCSI CUCTEMOM IO3UTUBHBIX LIEHHOCTHBIX OpPMEHTAlMil M pacllypeHye
OIIBbITA AESTEJbHOCTM Ha €€ OCHOBE, B TOM UMCJIe B YaCTHU:

1) maTpmMoTUUECKOTO BOCIIMTAHMSI:

IIEHHOCTHOT'O OTHOIIEHMSI K OTEeUYeCTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U
HAayYHOMY HaCJIe[INIO, IOHMMAaHMSI 3HAUeHMs] XMMUYECKO HayKM B SKM3HY COBPEMEHHOTO
o0IIIeCcTBa, CIIOCOOHOCTM BJaAeTh JOCTOBEpHOV MHGOpMalyMenn O IepedoBbIX
JOCTVDKEHUSIX Y OTKPBITUSIX MUPOBOM M OTEUECTBEHHOM XMMUM, 3aMHTEePEeCOBAHHOCTU B
HayUYHbIX 3HAHUSIX 00 YCTPOMCTBE MMpa U OOIIeCTBa;

2) rpa’kAAHCKOT0 BOCIIUTAHUSI:

MIpeCTaB/JIeHNSI O COLMAIbHBIX HOPMaX ¥ MPaBUIaX MEKJIMYHOCTHBIX OTHOIIEHUN B
KOJUIEKTVBE, KOMMYHMKATMBHOM KOMIIETEHTHOCTM B  OOIIECTBEHHO II0JIe3HOM,
yueOHO-MCC/IeOBATEIbCKOM, TBOPUYECKOM U APYIUX BUOAX OESITEIbHOCTU, TOTOBHOCTU K
pPa3sHOOOPa3HOM COBMECTHOM JIeSITeIbHOCTY TIPU BbITIOJTHEHUY YUeOHBIX, ITO3HABATEIbHbIX
3a/1a4, BBINOJHEHUM XUMMUYECKMX SKCIEPUMEHTOB, CO3IAHMMU YYEOHBIX IIPOEKTOB,
CTpeMJIeHMsI K B3aMMOIIOHMMAHMIO ¥ B3aMMOIIOMOIIYM B IIpollecce 3TOM YUYeOHO
IesITeJIbHOCTY, TOTOBHOCTM OlLIEHMBATh CBOE ITOBEIEHNME U MTOCTYIIKM CBOMX TOBapWUILIEN C
MO3UIMM HPABCTBEHHBIX M IIPaBOBbIX HOPM C YYETOM OCO3HAaHUSI ITOCIEOCTBUM
IIOCTYIIKOB;

3) IeHHOCTM Hay4YHOTr0 MMO3HAHMS:

MMPOBO33pEHYECKMe TIIPEICTaBJIeHMsT O BeIleCTBe U XUMUUYECKOM peaxlum,
COOTBETCTBYIOIIMIE COBPEMEHHOMY YPOBHIO Pas3sBUTUSI HAYKM M COCTABJISIOIIME OCHOBY
IJI1 TIOHMMAaHMSI CYIIHOCTM HAay4yHOVM KapTUHbI MMpa, IPEICTaB/IeHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3sBUTMS IPUPOIbI, B3aMMOCBSI3SIX Ue/IOBEKAa C MPUPOLHON Cpemou, O
pPOJI XMMMUM B TTIO3HAHUM STUX 3aKOHOMEPHOCTEI;

MMO3HaBaTeIbHbIe MOTMBBI, HAIIpaBJIEHHbIE Ha TIOJTyUYeHNe HOBbIX 3HAHUI 10 XUMUN,
HeoOXoayMble [IJIT OObSICHEHNSI HAaOJIIOgaeMbIX MPOLIECCOB U SIBJIEHUM, ITO3HABATEIbHO,
MH(POPMALIMOHHOM U UUTATEJbCKOM KYJIbTYPbl, B TOM YMCJIe HAaBbIKOB CaMOCTOSITEIbHOM
paboThl C yueOHBIMM TEKCTaMM, CIIPAaBOUHON JIMTEPATY PO, TOCTYITHBIMM TEXHUUECKUMMU
cpencTBaMy MHOOPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00YYEeHMIO U TTO3HAHMIO, JTII0O03HATEIbHOCTb, TOTOBHOCTb M CIIOCOOHOCTD
K CaMOOOpa3OBaHMIO, IPOEKTHOM M MCC/IENOBATEIbCKON IeSTeIbHOCTY, K OCO3HAHHOMY
BbIOOPY HAIIPaBJIEHHOCTM U YPOBHSI O0yUYeHMsI B JaJbHENIIIEM;

4) popMupoBaHUS KYJIbTYPbI 3T0POBbSI:



OCO3HaHMe I€HHOCTU >XM3HM, OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3[I0pPOBBIO,
YCTaHOBKM Ha 3[IOPOBBIM 00pa3 >XM3HM, OCO3HAHME TOCTAEACTBUIM U HENPUSITHE BPEIHBIX
MpUBbIUEK  (YIOTpeOseHMs]  aJKoOTrojisl, HApKOTUMKOB, KypeHMs), HeoOXOIUMOCTH
CcOoOIOAeHNsT MPaBu 0e30MacHOCT IIpU OOpallleHnM C XMMWYECKMMM BellecTBaMM B
OBITY U peasIbHOM >KU3HH;

5) TpynoBoro BocuTaHu:

MHTEpeC K IPAKTMUYECKOMY M3yUeHMIO Ipodeccuit M Tpyaa pasaMyHOro poja,
YBaKeHMe K TPYOYy M pe3yjabTaTaM TPYIOBOM OESITEIbHOCTM, B TOM UMCJIEe Ha OCHOBE
IIPYMMEHEHNSI TPeIMETHbIX 3HaHMM 110 XMMMUM, OCO3HAHHBIM BBIOOP WMHAVBUIYAJIBHOM
TPAeKTOPMM TIPOJNOJ/IKEHMSI 00pasoBaHMSI C YUYETOM JIMUYHOCTHBIX WMHTEPECOB U
CIIOCOOHOCTM K XUMMUM, OOIIECTBEHHBIX MHTEPECOB U IIOTPEOHOCTEN, YCIIeIIHON
po(peCcCOHA/IbHOM IeSITEIbHOCTY U Pa3sBUTUS HEOOXOOMMBIX YMEHMUI, TOTOBHOCTH
aZarTupoOBaThCs B MpodeCcCroHaIbHOM Cpeie;

6) 3K0JIOTMYE€CKOr0 BOCIIUTAHUS:

9KOJIOIMYECKH 11eJIecOOOpasHoe OTHOIIEHME K IPUPOMAe KaK MCTOUHMKY JKMU3HM Ha
3eMJie, OCHOBE €€ CYIIeCTBOBaHMS, ITOHMMAaHMe I[EHHOCTM 3J0pOBOro U 6e30I1acHOro
obpa3a JKM3HM, OTBETCTBEHHOE OTHOIIEHME K COOCTBEHHOMY (GU3NYECKOMY U
MICUXNYECKOMY 3I00POBbIO, OCO3HAHME IIEHHOCTM COOJIIoAeHMsT TpaBwiI 0e30I1acHOTO
IIOBeIeHMs IIpy paboTe C BelleCTBaMM, a TaKKe B CUTYaLMSIX, YIPOXKAIOIIMX 3I0POBBIO U
SKU3HU JTIONE;

CITOCOOHOCTM ITPUMEHSITh 3HAHMS, TTOJTydyaeMble IIPY U3YUEHUM XUMUN, OIS PEeIeHNsT
3a[a4, CBSI3aHHBIX C OKpPYKalOLIeM IPUPOIHON Cpemoi, OJIsS TIOBBIIIEHMS YPOBHS
9KOJIOTMYECKOM KYJIbTYPbI, OCO3HAHMS TJIOOAJTIbHOTO XapaKTepa 3KOJIOTUUYECKUX MTpo6IemM
U TOyTell MuX pelleHus] MOCPEACTBOM METONOB XUMMUM, SKOJOIMUYECKOTO MbIIIIEHNS,
yMeHUsI PYKOBOACTBOBAaThbCSI UM B IO3HABAaTeJIbHOM, KOMMYHUKATUBHOM U COLMAIbHOM
IIpaKTUKE.

METAITPEIMETHBIE PE3VJIBTATDI

B cocraBe meTanpeaMeTHbBIX pPe3yJIbTATOB BbIAEISIOT 3HAUMMbIE IJ11 GOPMUPOBAHMS
MMPOBO33peHMsI OOIlleHay4yHble ITOHSTUS (3aKOH, Teopwusl, NPUHLMII, TUIIOTe3a, (axT,
CUCTeMa, TPoIecc, SKCIepMMEHT U Ipyroe.), KOTOpble MCIOIb3YIOTCS B €CTeCTBEHHO-
HAayYHbIX YYEOHBIX IMpeaMeTaxX M TO3BOJISIIOT Ha OCHOBE 3HAHUM U3 3TUX IPEIMETOB
dbopMupoBaTh IMpeacTaBIeHe O LeJIOCTHOM HAayYHOM KapTMHE MMpa, M YHUBEPCAIbHbIE
yueOHbIe NeMCTBUSI (TIO3HABATe/bHble, KOMMYHMKATUBHbBIE, PETYJISTUBHBIE), KOTOPbIE
obecrnieunBalOT (POpPMUPOBAHME TOTOBHOCTM K CaMOCTOSITE/IbHOMY IUIAHMPOBAHUIO U
OCYIIIECTBJIEHNIO YUeOHO 1esITeJIbHOCTM.

IlosHaBaTe/IbHbIE YHMBEPCAIbHbIE YUE€OHbIE JeMCTBUS

Ba3oBbIe JlormuecKkue aeicTBUsA:

YMEHMSI MCIOJIb30BaTh MPUEMBI JIOTMYECKOT'O MBIIIJIEHNSI TIPY OCBOEHMUM 3HAHMIM:
PacKpbhIBaTh CMbIC] XUMMUYECKUX TOHSTUIM (BBIOEJSTh MX XapaKTepHbIE IIPM3HAKH,
YCTaHaB/JMBATh B3aMMOCBSI3b C OPYTUMM TOHSITUSIMM), MCIIOJb30BaTh MOHSATUSI [Jis
OOBSICHEHUST OTHEIbHbIX (PAKTOB M SIBJIEHUI, BbIOMpATb OCHOBAHMS M KPUTEPUM IJIST
KIacCUUKAIMY XMMMYECKMX BEIIeCTB U XUMMUYECKMX peaklyi, YCTaHaB/IMBATh
MIPUIMHHO-C/IEACTBEHHbIE CBSI3Y MEXOY OOBEKTAaMM M3YyUYEHMSsI, CTPOUTDH JIOTMUYECKMUE



paccykmeHus: (MHOYKTMBHbIE, [eIYKTMBHbIe, IIO aHaJOruM), [ejaTh BbIBOAbI MU
3aKJIIOUEHNS;

yMeHMe TIpMMEHSTb B TMpOlLlecCe TO3HaHUSI TOHATUS  (TIpeAMEeTHble U
MeTanpeaMeTHbIe), CUMBOJIMUECKME (3HAKOBbIE) MOIEM, MCIOJb3yeMble B XUMMUM,
1IpeoOpa3oBhIBaTh IIMPOKO IIpPUMEHsSeMble B XMMMUM MOJEeIbHbIe IpeACTaBJIeHUs -
XUMMUUECKUI 3HaK (CMMBOJI 3JIeMeHTa), XuMuueckas opMyJia 1 ypaBHEeHMe XUMUYECKOM
peakiuuy — IpU pelleHuyr yueOHO-TTO3HABaTeIbHbIX 3a7au, C YUETOM 3TUX MOE/IbHBIX
IIpeNCTaBJIeHMII BBISIBJISITb UM XapaKTepu30BaThb CYILECTBEHHbIE IPU3HAKM M3yYaeMbIX
OOBEKTOB - XMMMUUECKUX BEIIeCTB ¥ XUMMWUYECKMX peakluil, BbISIBIATh OOIe
3aKOHOMEPHOCTH, IPUUMHHO-CJIEICTBEHHbIE CBSI3M M MPOTUBOPEUMSI B M3yYaeMbIX
Ipolieccax U SIBJIEHUSIX.

BasoBble uccieioBaTe/IbCKMe JTeCTBUS:

yMeHMe MCII0Ib30BaTh IIOCTaBJIEHHbIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA ITO3HaHMS,
a Takke B KayecTBe OCHOBBI IJis1 GOPMUPOBAHMSI TUIIOTE3bI IO IPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMbIX CY KIEHUIL;

NpMOOpeTeHre OIbITa IO IJIAHMPOBAHMIO, OpraHM3aluy WM IPOBEIEHUIO
YUEeHMYEeCKUX SKCIIepMMEHTOB, YMEHMe Hab/II0JaTh 38 XOJ0M IIpOoliecca, CaMOCTOSITE/IbHO
IIPOTHO3MUPOBATh €ro pesyjbTar, GOPpMYJ/IMPOBATh OOOOIIEHNMS 1 BBIBOIbI 110 Pe3yJ/bTaTaM
IIPOBEIEHHOTIO OIbITA, MCCIeOOBAHMSI, COCTABJISITh OTUYET O MPOJIe/IaHHONM paboTe.

Pa6oTra ¢ madopmarmen:

yMeHMe BbIOMpaTh, aHAJIMU3MPOBATh M MHTEPIPETUPOBATh MHPOPMALINIO Pa3INUHBIX
BUIOB ¥ (OpPM TMpeacTaBjeHus], IOJyYaeMyl M3 pasHbIX MCTOYHMKOB (HAyUHO-
MIONYJIIpHAs JIATepaTypa XMMMWYECKOTO COMepsKaHMsl, CIIpaBOYHbIE IOCOOMS, pecypChl
VHTepHeTa), KpUTUUECKHM OLIEHMBATh ITPOTUBOPEUNBYIO 1 HEIOCTOBEPHYIO MH(GOPMAIINIO;

yMeHMe IPUMEHSTh pasjMyHble METOObl M 3alpoChl IIpU IIOMCKE U OTOOpe
MHPOPMALIMM ¥ COOTBETCTBYIOILMX JAHHbBIX, HEOOXOIMMBIX IJIS1 BBIITOJIHEHMS YUEOHBIX U
IIO3HABaTeJIbHBIX 3a[au OIpeNe/JéHHOrO TuIa, IpuOOpeTeHue OIbiTa B 00JaCTU
MCIIOJIb30BaHMSI  MHGOPMAIMOHHO-KOMMYHMKATUMBHBIX  TEXHOJIOTMIA,  OBJIaJleHue
KYJIbTYPOJ aKTMBHOI'O MCIIOJIb30BaHMS PA3/IMUHbBIX ITOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpATh ONTUMAJIbHYIO (OPMY IpencTaBJeHus MHPOPMaUUM U WUTIOCTPUPOBATD
pelliaemMble 3aJauy HECJTOXKHBIMM CXeMaMM, uarpaMMaMu, IpyrumMu popmMmamu rpaduk u
X KOMOMHALVSIMU,

yMeHMe UCII0Ib30BaTh ¥ aHA/IM3MPOBATh B IIpollecce YueOHOM U MCC/IeN0BaTETbCKOM
IesTeJIbHOCTY MHAOPMAIMIO O BJIMSIHMM ITPOMBIIIJIEHHOCTY, CEJIbCKOIO XO3SMCTBa U
TPAHCIIOPTa Ha COCTOSIHME OKPYsKaloLLel IPUPOIHON Cpefbl.

KoMMyHMKAaTHMBHBIE YHUBEPCA/IbHbIE YUeOHbIe Ae/CTBUS:

yMeHMs 3afaBaTh BONPOCHI (B Xome auasiora U (MIM) OUCKYCCUM) IO CYIIECTBY
obCcykImaeMoyi TeMbl, (POPMYIMPOBATh CBOM IPEIJIOKEHUSI OTHOCUTEIbHO BbIIOJHEHMS
TIpeIJIOSKEHHOM 3a/1a4M;

yMeHMsI MPeCTaB/ISITh MOJyYeHHbIe pe3yJbTaThl ITO3HABATEIbHOM IeSITeIbHOCTU B
YCTHBIX U IIMCbMEHHBIX TEeKCTaX; MAejaThb IIPe3eHTalyI0 pe3yJbTaTOB BbIIIOJHEHMS
XMMMUUYECKOTO JKCIlepyMeHTa (J1JabopaTOpHOrO OIbITa, JAOOPaTOPHOM pabOThI IO
MCCJIeIOBAHMIO CBOMCTB BeIIeCTB, Y4EOHOTO IIPOEKTA);



YMEHMSI y4eOHOrO  COTPYAHMUYECTBA CO  CBEPCTHMKAMM B COBMECTHO
MTO3HABATEJIbHOM ¥ MCCIeHOBATEeIbCKOM IeSITeJIbHOCTY IIPU PeIleHUy BO3HMKAIOIINX
Mpo6JieM Ha OCHOBe yuéTa OOIIMX MHTEPECOB M COTJIacOBaHMS MO3ULUi (0OCYsKIeHMs,
OOMEH MHEHUSIMMU, <«MO3IOBble IITYPMbI», KOODAMHAIIMS COBMECTHBIX [elCTBUIA,
ompezesieHe KpUTEPUEB I10 OLIEHKe KaueCTBa BBITIOJIHEHHOM pabOThI U ApyTHE).
PeryisiTUBHBIE YHUBEpCaJIbHbIE YUeOHbIE Ie/ICTBUS:
YyMeHMEe CaMOCTOSITEJIbHO  OMNpedessaTb IIeJu JOesITeIbHOCTM, IIaHMPOBATh,
OCYILECTBJISITb, KOHTPOJMPOBATb ¥ IIpU HEOOXOOMMOCTM KOPPEKTUPOBAThH CBOIO
IesiTeJIbHOCTh, BbIOMpaTh Hambosee 3h@eKTMBHbIE CIOCOObI peIleHus] Y4YeOHBbIX WU
MMO3HABaTeJIbHbIX  3ajla4, CaMOCTOSITeJIbHO  COCTaBJISITb WM  KOPPEKTUPOBATHb
MIpeIJIO’KEHHbIN aJITOPUTM JEMCTBUI TPYU BBITIOJHEHMM 3aJaHU C YUYETOM ITOJTYUEHUS
HOBBIX 3HAaHMM 00 wu3y4YaeMbIX OOBEKTAaX - BeIIeCTBaX M peaklyMsIX, OIEHMBATh
COOTBETCTBME IIOJIyUEHHOI'O pe3yJbTaTa 3asiBJIEHHOM ILIeJIM, YMEHMe MCIOJJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIpejiaraeMble B YCJIOBUM 3a0aHUIA.
INPEAMETHBIE PE3VYJIbTATBI
B cocraBe mpenMeTHBIX pPe3yJIbTaTOB IO OCBOEHMIO 00S13aTEbHOIO COMepsKaHus,
YCTaHOBJIEHHOTO HAaHHOM (emepasibHOM paboueil IMporpaMMOM, BBIIEISIOT: OCBOEHHbBIE
OOYYaIOIIMMMCS HayuHble 3HAHMSI, YMEHMUSI U CIIOCOOBbI IENCTBUIA, crienyduueckue Ojs
IIpeaIMeTHOM 061aCTh « XUMMSI», BUMIbI IeSITeJIbHOCTY IO MOJTyYEeHMIO HOBOT'O 3HAHMSI, €ro
MHTepIpeTalny, MpeoOpasoBaHUIO M IPUMMEHEHMIO B Pa3/IMUHBIX YYEOHBIX UM HOBBIX
CUTYaLMSIX.
K koniry obyueHuss B 8 Kiacce mpeaMeTHble pe3yybTaThl Ha 0a30BOM YpOBHE
IOJIKHBI OTPaskaTh CPOPMMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHMIA:
®PACKpbIBaTb CMbBICI OCHOBHBIX XMMWYECKMX TIOHSTHM: aTOM, MOJIEKYJIa,
XMMMYECKUI 3JIEMEHT, IIPOCTOe BeIeCTBO, CJIOKHOE BeIeCTBO, CMeCh
(omHOpoOmHas ¥ HEOSHOPOIHAas), BaJIEHTHOCTb, OTHOCUTE/IbHAs aTOMHAasl W
MOJIEKYJISIpHAsT Macca, KOJIMYeCTBO BeIleCTBa, MOJIb, MOJIIPHAsI Macca, MacCcoBast
JIOJISI XMMUUYECKOTrO 3JIEMEHTa B COeIMHEHNM, MOJISIPHBIN 0OBbEM, OKCIJ,, KMUCJIOTA,
OCHOBaHMe, COJIb, 3JIEKTPOOTPULIATE/IbHOCTb, CTEIIEHb OKMCJIEHMS, XMMUUeCcKast
peakuymsi, Kaaccu@uKaums peakiyii: peakuyuy COeIHEeHMs], PeaKIUy Pas3I0KeHMs],
peakuyy 3aMelleHus, peakiuy OOMeHa, 5K30- UM SHAOTEPMMYECKME peaklyi,
TerIoBoi 3(PdeKT peakiyy, SAPO aToMa, JIEKTPOHHBIA CJIOV aToMa, aTOMHas
opomuTasb, paguMyC aroMa, XUMMUYEecKass CBsI3b, IIOJIIpPHAs U HENoJsIpHas
KOBaJIEHTHAS CBSI3b, MOHHASI CBSI3b, MOH, KATVMOH, aHMOH, PaCTBOP, MacCoBast JOJISI
BelllecTBa (MPOLIeHTHasI KOHIIEHTPAallusl) B pacTBOPE;

S JJITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMWYECKUX ITOHSITUI U IIPUMEHSITh 3T
TIOHSITHSI IIPU ONIMCAHUM BEILeCTB U UX MpeBpallleHN;

®JICITOJIb30BaTh XMMMUUYECKYIO CHMMBOJIMKY JJISI COCTaBJIeHMST (DOpMYJI BEIeCTB U

ypaBHEHUI XUMUUYECKUX peaKIyii;

eOIIpenesISiTh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEOMHEHMSIX, CTEIIEHb

OKMCJIEHMSI 3JIEMEHTOB B OMHApHBIX COEIMHEHMSIX, IIPUHAAJIESKHOCTh BEIIECTB K
OIlpeleJIEHHOMY KJIACCYy COeOMHEHMI IO (QopmyJsiaM, BUO XMMMWYECKOM CBSI3U
(KOBaJIEeHTHAs ¥ MOHHAS) B HEOPraHMYECKUX COeAVMHEHMSIX;



epackpbiBaTb  cmbica  Ilepuoauueckoro 3akona [I. WM.  Mengeneesa:
IEeMOHCTPUpPOBATh  IIOHMMaHMe  IepUOAMYECKOM  3aBUCUMOCTM  CBOMCTB
XUMMUYECKMX 3JIEMEHTOB OT UX IoJiokeHus1 B Ilepuomuueckon cucreMe, 3aKOHOB
COXpaHeHMsI MacChl BeILeCTB, IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKY/ISPHOI'O
yueHusi, 3akoHa ABOrazpo;

®OMNMChIBAaTh M XapaKTepusoBaTb Tab/muHyio ¢dopmy Ilepmoamueckon cucCTeMbl
XMMMYECKMX 3JIEMEHTOB: pas3/iMyaTh MOHSTUSI «IJIaBHas moarpymnmna (A-rpyiira)»
1 «1mmobouHas noarpymnia (b-rpymrma)», Maibie U 60JIbIlMe TTePUOAbl, COOTHOCUTD
0003HauUeHMsI, KOTOpble UMeIoTCcS B Tabimie «Ilepumommueckas cucrema
xummudeckux sjneMmeHToB [. V. MeHaeneeBa» C UMCJIOBBIMM XapaKTepUCTUKAMU
CTPOEHMSI aTOMOB XMMMYECKMX 3JIEMEHTOB (COCTaB M 3apsm, sipa, obIiee UmcJio
9JIEKTPOHOB U pacrpezesieHe ux M0 3JIeKTPOHHBIM CJIOSIM);

exyjjaccupUIMPOBaTh  XMMMUYECKME  3JIeMEeHTbl, HeopraHmuyeckue  BeIlecTBa,
XUMMUUECKHe peakuyyu (M0 YMCJIY U COCTaBY YUaCTBYIOIIMX B peakilMy BeEIeCTB,
10 TenoBoMy 3ddeKTy);

®XapaKTepu30BaTh (OMMICHIBATh) OOIIIMEe XMMUYECKE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIACCOB, IIOATBEPKOAsi OIMCAHMe IIpUMepaMM MOJIEKYJIIPHBIX ypaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX peaKIyii;

®IIPOTrHO3MPOBATh CBOVICTBA BEILIECTB B 3aBUCUMOCTM OT MX KaueCTBEHHOr'O COCTaBa,
BO3MOXKHOCTM ITPOTEKAHMS XMMUYECKUX MPEBPAIEHNI B Pa3/IMUHBIX YCIOBUSIIX;

®BBIUNC/ISATh OTHOCUTEJIBHYIO MOJIEKY/JISIDHYIO M MOJIIPHYIO MacChl BeIEeCTB,
MAaCCOBYIO TOJIIO XMMMUUYECKOTO 3JIeMeHTa 10 (opMyJie COeOMHEHMSI, MaCCOBYIO
IOJIIO BellleCTBa B PAacCTBOpPE, IMPOBOAUTH PACUEThI MO YPABHEHMIO XMMMUUECKOM
peaxkimmy;

S IIPYMEHSITh OCHOBHbBIE ONepaly MbICJIUTE/IbHON AeSITeJIbHOCTY — aHa/IM3 U CUHTE3,
cpaBHeHMe, 0000IIeHNe, CUCTEeMaTHU3alMi0, KaacCUUKALNIO, BbISIBJIEHNME
MIPUYMHHO--CJIEACTBEHHBIX CBSI3€I - [IJIS WU3YYeHUs CBOMCTB BEIEeCTB U
XMMMWYECKUX peakliinii, eCTeCTBEHHO-HAayUHble METO/Ibl TTO3HAHMS — HaOJIIoIeHne,
M3MepeHne, MOeIMPOBaHNe, SKCIIepUMEHT (peasbHbIN Y MbICJIEHHBIN );

eCjieIOBaTh IIpaBMJIaM II0JIb30BaHMS XMMMYECKOM TIOCYOOM ¥ JIabopaTOPHBIM
0060pyIOBaHMEM, a TaKKe ITpaBujaaM OOpallleHusI C BellleCTBaMy B COOTBETCTBUM
C VHCTPYKLMSMM IIO BBIIIOJHEHUIO JIAOOPATOPHBIX XMMMUECKUX OIIbITOB IIO
MOJTYYEeHNIO M COOMPaHMIO Ta3000pa3sHbIX BeIecTB (BOAOpOda M KUCJIOPOIa),
IIPUTOTOBJIEHUIO PAaCTBOPOB C OIPeNeJEHHOM MacCCOBOM OJIell PacTBOPEHHOTO
BEIlIeCTBA, IJIAHMPOBATb ¥ MPOBOAUTH XMMMUUYECKME OKCIIEPMMEHTBhI IO
pacIo3HaBaHMIO PACTBOPOB IIIeJIOYEM M KUCJIOT C IIOMOIIbIO MHAMKATOPOB
(takmyc, peHodpTaNeMH, MEeTUIOPAHK U APYyTUeE).

K koHily obGyueHuss B 9 KJjacce mpeaMeTHble pe3yabTaTbl Ha 0a30BOM YpOBHe

IIOJIKHBI OTPaskaTb CGOPMUPOBAHHOCTD Y 0OYYAIOIINXCS YMEHMIA:

®PACKPBIBATb CMbIC/I OCHOBHBIX XMMMUUECKNUX ITOHSITUNM: XMMUUECKUIA JIEMEHT, aTOM,
MOJIEKYJIA, VOH, KaTMOH, aHMOH, IIPOCTOE BEeIleCTBO, CJIOKHOE BeIlEeCTBO,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTEII€Hb OKUCJIEHUS, XUMUUeCKast
peakius, XUMMuUeckKasi CBSI3b, TeIUIOBOM 3(@eKkT peaxkuyuy, MOJb, MOJISIPHbIN
OOBEM,  pacCTBOp,  DJIEKTPOJUTBLI,  HE3JEKTPOJMUTbI,  JIEKTPOJIUTUUECKAS



Oyccoumanmsi, peakiMy MOHHOTO oOOMeHa, KaTaJu3aTop, XUMMUUEeCKoe
paBHOBecue, oOOpaTuMble U  HeoOpaTMMble  peakluu,  OKUCIUTETbHO-
BOCCTAaHOBUTEJIbHbIE peaKklui, OKUCJIUTE/Ib, BOCCTAaHOBUTEJb, OKMUCJIEHMHE U
BOCCTaHOBJIEHME, aJUIOTPOINSI, aM(POTEepHOCTb, XMMMUUeCKast CBsI3b (KOBaJIEHTHas,
MOHHAs1, MeTa/uimyeckas), KpUCTa/IMUYecKasi pelleTKa, KOppo3us MeTaslyIoB,
CIUIaBbl, CKOPOCTb XMMMUUECKOM peaklyy, MpeaeabHO TOMYCTUMast KOHIIeHTpal s
I1JIK BemecTBa;

S JJITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMMWYECKUX ITOHSITUIA U IIPUMEHSITh 3TU
ITOHSITUSI TIPU ONIMCAHMUM BEIIECTB U UX IIpeBpaIlleHNI;

®1ICIIOJIb30BaTh XMMMYECKYI0 CUMMBOJIMKY [JII COCTaBjeHus1 (OpMyJ BeIeCTB U
ypaBHEHUN XMMUYECKUX peaKIInii;

eoImpeneisSTh BaJIEHTHOCTb M CTeINleHb OKMUCJIEHUS XUMMUUYECKUX 3JIEMEHTOB B
COeIHEHUSIX Pa3/IMYHOIO COCTaBa, IPUMHA/IJIEKHOCTD BEIIeCTB K OINpeneIEHHOMY
KJacCy coenuHeHuit Mo GopmMysaM, BUI XUMUUYECKOM CBSI3M (KOBaJIeHTHasl,
MOHHAsl, MeTa/UIMuecKasl)) B HeOpPraHMYeCKUX COeIMHEHMSsIX, 3apsii, MOHa IIO
XUMMUUECKoy (GopMyJie, XapaKTep Cpeabl B BOOHBIX PAaCTBOPAaxX HEOPraHMUYECKUX
COeITHeHUI, TUIT KPUCTAJIIMUECKOM PEIIETKM KOHKPETHOT'O BEIIeCTBa;

epackpbiBaTb cmbica Ilepmoauueckoro 3akoHa [. WM. MeHpgeneeBa u
IeMOHCTPMPOBATh €ro MOHMMAaHMe: OMMUCHhIBATb M XapaKTepu30BaThb TAOJIMUYHYIO
dbopmy Ilepmommueckoit CUCTEMBbI XMMUYECKUX 3JIEMEHTOB: Pas3/iMyaTh IMOHSITUS
«rjIaBHas moArpytma (A-rpytima)» u «rmobouHas noarpynna (b-rpymma)», mabie
u OoJiblliMe TEepPUOIbl, COOTHOCUTb OOO3HAuUeHMs, KOTOpble MMEIOTCSI B
MepUOAMYECKON Tabymile, C UMCIOBBIMM XapaKTEPUCTUKAMM CTPOEHMSI aTOMOB
XUMUUECKMX 3JIEMEHTOB (COCTaB M 3apsif siapa, oOlllee UYMucaO 3JIEKTPOHOB U
pacripefieJieHMe  MX TIO  9JIGKTPOHHBIM  CJIOSIM), OOBSICHSITH  OOIlMe
3aKOHOMEPHOCTHM B M3MEHEHUM CBOVICTB 3JIEMEHTOB U X COeAVMHEHU B IIpeaesiax
MaJIbIX TIEPUOJIOB Y IJIABHBIX MOJTPYII C YYETOM CTPOEHMST UX aTOMOB;

exjacCUPUIMPOBaATh  XUMMUYECKME  3JeMeHTbl, HeOopraHuuyeckue  BeIleCTBa,
XUMMUUECKHe peakiyyu (M0 YMCJIY M COCTaBY YUaCTBYIOIIMX B PeaKIIMM BEIIECTB,
1Mo TeruioBoMy 3G(eKTy, MO M3MEHEHMIO CTeIleHel OKMUCIEHUS XUMUYECKUX
3JIEMEHTOB);

eXapaKTepu3oBaTh (OMMCHIBATh) OOIIMe U crenuduyecKkre XUMUUYECKMe CBOVCTBA
MPOCTBIX U  CJOXHBIX BEIeCTB, TOATBEpPXKAas OIMCaHMe IpuUuMepaMu
MOJIEKYJISIPHBIX ¥ MIOHHBIX YPaBHEHMI COOTBETCTBYIOIIMX XMMUUECKUX PEaKIINIA;

®COCTAaBJIATb YPaBHEHMS DJIEKTPOJIMTUUECKON IMCCOLMALIM KUCJIOT, IIEeJI0Yen U
CoJiell, TIOJHbIE ¥ COKpalllEHHbIe YpaBHEHMSI peakluii MOHHOTO OOMeHa,
ypaBHEeHMS peaklui, MOATBEPXKAAIOIINX CYIIeCTBOBAHME TeHETUUYECKOM CBSI3U
MeXXIy BellleCTBaMM Pas/IMUHbIX KJIaCCOB;

®PACKpPBIBATh CYILIHOCTb OKMCJINTEIbHO-BOCCTAHOBUTEIBHBIX PEeaKIMil IOCPeICTBOM
COCTaBJIEHMS JIEKTPOHHOTrO OaJlaHCa TUX PeaKLNi;

®IIPOrHO3MPOBATh CBOVCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHMSI, BO3MOYKHOCTH
MIPOTEKAHMS XMMUUYECKUX ITPEBPAIIEHNI B PA3/IMUHbIX YCIOBUSIX;

®BBIUNC/ISITh OTHOCUTEJIbHYIO MOJIEKYJISIDHYIO M MOJIIPHYIO MacChl BeIeCTB,
MAacCCOBYIO JIOJII0O XMMMUUECKOTO 3JjieMeHTa 1o (GopmyJsie coeauHeHMs, MaCCOBYIO



JOJII0 BellleCTBa B PacTBOpe, MPOBOAUTh PACUEThI MO YPaBHEHUIO XMMMUUECKOU
peakiuu;

ecoOJIIOaTh TMpaBMja IIOJb30BAHMUSI XUMMUECKOM IIOCYHOM U JiabopaTOpHbIM
obopymoBaHueM, a TakKe IpaBuiia oOpallleHusl C BellleCTBaMi B COOTBETCTBUM C
MHCTPYKIMSIMM TIO BBITIOJTHEHUIO JIaOOPATOPHBIX XUMMUYECKUX OIIBITOB IO
MOTyYeHUI0 UM CcOOMpaHMIO ra3000pa3HbIX BellecTB (aMMMuaka M YTJIEKUCJIOTO
rasa);

®TIPOBOANUTD peakiuy, TOATBEpPsKIAOIMe KaueCTBEHHbI COCTaB pas3IMUHBIX
BeIlleCTB: PacClio3HaBaTh OIMBITHBIM ITYTEM XJIOPUJ-, OPOMUI-, MOOUI -, KApOOHAT-,
docdar-, cumkar-, cyabdaT-, TMAPOKCUI-MOHBI, KATMOHbI aMMOHMUSI U MOHBI
M3yUYEeHHbIX MEeTa/IJIOB, MPUCYTCTBYIOIIME B BOOHBIX PACTBOpaX HEOpPraHUUECKUX
BellleCTB;

e IPMMEHSITb OCHOBHbIE OTlepaliii MbICUTETbHON AesITeJIbHOCTU — aHaINU3 U CUHTE3,
CpaBHeHMe, 00600111eHME, CUCTeMaTHU3aLuIo, BbISIBJIEHNE MIPUYMHHO-
CNeNCTBEHHBIX CBSI3€M — [JISI M3y4YeHUs] CBOMCTB BEIIECTB UM XUMUUYECKUX
peakImif, eCTeCTBEHHOHAYYHbIe METOAbI TO3HAHMS — HabOJIoOeHNe, U3MepeHne,
MoO/Jle/IMpOBaHue, 3KCIIepUMEHT (peasibHbIM M MbICJIEHHBIN).

Kpurepun onieHMBaHMSI 110 XMMUHA

[Ipu olleHKe y4eOHbIX TOCTVXKEHMM YUallMXCsl TPUMEHSIeTCSl KpUuTepuaabHas cucTemMa
OLIEHMBAHMSITIO TIATUOA/UIBHOM 111Kajie (OTMeTKa «1» He CTaBUTCS):

Kpurtepun oneHKM yCTHOT'O OTBeTA.

OTmeTKa «5» craBurcs, ecin:

e OTBET ITOJIHBIN U MMPABMUJIbHBIN Ha OCHOBAHUM U3YYEHHBIX TEOPUIA;

e MaTepuaJ U3JIOKEH B JIOTMUECKOM ITOCIe0BATEIbHOCTM, IUTEPATyPHbIM
SI3bIKOM;

e OTBET CAaMOCTOSITE/IbHBIMN.

OTMeTKa «4» CTaBUTCH, €CJIN;

e OTBET ITOJIHBIN U MIPaBUJIbHbIM HA CHOBAaHUM M3YUEHHBIX TEOPUIL;

e MaTepuas U3JIOKeH B OIlpee/ieHHOM JIOTMUeCKOM MO0C/IeloBaTe/IbHOCTH, TP
STOMIOITYIIIEHbI IBe-TPU HECYIIEeCTBEHHbBIE OIIMOKM, CIIPaB/IeHHbIE 110
TpeOOBaHUIO YUNTESISI.

OrMmeTKa «3» CTaBUTCS, €CJIN:
e OTBET IIOJIHBI, HO IIPY 3TOM AOMYIIEHA CYIIeCTBEHHAs OIIMOKa;
e  VJIV OTBET HEeIIOJIHbIV, HEeCBSI3HBI.

OTMmeTKa «2» CTaBUTCS, €CJIN:

e IIpU OTBETe OOHAPY’KEHO HEITOHMMAaHMe YYallMMCS COIepsKaHus yYeOHOTO
Marepuana;

e WM JOIYIIEHBI CYIIECTBEHHbIE OIIMOKM, KOTOPbIE YUAIIUIICS HE MOXKET
MICIIPABUTh TIPUMHABOMASIIMX BOIIPOCAX YUUTEIS;

e JIMOO IIPU OTCYTCTBUM OTBETA.



OHEHKa IKCIIEPpMMEHTA/IbHDbIX YMeHMﬁ.

OLIeHKa CTaBUTCA Ha OCHOBaHUN H&6)’II-O,ZL€HI/I$I 3d YUallIMMMUCA B XOO€ BbITIOJTHEHMA
HpaKTI/I‘leCKOI./JI pa6OTbI U IMMMCbMEHHOI'O OTUEeTa 3a pa60Ty.

OTMeTKa «5» cTaBuTCS, €Ciin:

e paboTa BBITOJIHEHA ITOJIHOCTBIO 1 6e3 OlMOO0K, C/Ie/IaHbl IPaBU/IbHbIE
HabJTII0AeHYSI Y BbIBOIbI;

¢ JKCIIEpMMEHT OCYIIECTBJIEH IIO0 IVIaHY C YUE€TOM TpE6OBaHI/II7[ TEeXHUKU

6€e30IMaCHOCTH U HpaBI/IIIpa6OTbI C BeleCcTBaMu U O60py,ZLOBaHI/IeM;

e IIPOSABJIEHBI OPTaHMU3allMOHHO - TPYyAOBbIE€ YMEHUS, MMOAAEPKMBAIOTCA UMCTOTA U
IIopAaOK Ha pa6oqu MecCTe, SKOHOMHO MCITOJIb3YIOTCS pe€aKTUBDI.

OTrMmeTKa «4» CTaBUTCS, €CJIN:

. pa60Ta BBIITOJIHEHA ITPaBUJIbHO, CAeJIaHbl ITpaBUJIbHbIE H8.6J'II-O,U,€HI/I$I U BbIBOJbI,

HO IIpM 3TOMOIKCIIEpMMEHT IIPpOBeAEH He ITOJTHOCTbIO,

e VIV [IOMYIleHbl HeCyllleCTBeHHbIe OllMOKM B paboTe ¢ BellleCTBaMu 1
060pyIOBaHMEM.

OTMmeTKa «3» CTaBUTCS, €CJIN:

e paboTa BbITIOJIHEHA ITPABUJIBHO HE MEHee, UeM HaTlOJIOBUHY,

e WM AOMYIIEHA CYIIeCTBEHHAs OIMOKA B XO/le SKCIEPUMEHTA, B OOBSICHEHUH, B
obopmiieHun pPabOThI, B COOJIIOJEHMM TIPaBUJ TEXHUKM OE30MaCHOCTU TIpU
paboTte C BemiecTBaMM ¥ OOOPYIOBaHMEM, KOTOpas MCIIPABJSIETCS IO
TpeOOBAHUIO YUUTEIS.

OTMmeTKa «2» CTaBUTCS, €CJIN:

e JnomylieHbl nBe (1 OoJiee) CyIeCTBEHHbIE OIIMOKM B XOMIe 3JKCIIepUMEHTa, B
00BsICHEHMM, B OGOpMJIEHUM pabOThl, B COOJIOJEHUM IIPaBWI TEXHUKU
6e30MacHOCTM, KOTOpbIe YUalllMiICsl He MOXKeT MCIPaBUTh Jaske MO TpeOOBaHUIO
YUNTEJIS;

e paboTa He BbITIOJIHEHA, Y YUalllerocst OTCYTCTBYeT SKCIlepMMeHTaIbHble YMeHMsI.



OHEHKa YMGHMI?I pemiaTb pacCude€THbIC 3aJauN.

OTMeTKa «5» CTaBUTCS, €C/IM B JIOTMUECKOM PACCYKAEHUM U pelleHny HeT OIINOOK,
3a/1aya pellieHa paluyoHaIbHbIM CIIOCOO0M;

OTmMeTKa «4» CTaBUTCS, €C/IM B JIOTUUYECKOM pACCYy>XXAEHUM WU pelleHUM HeT
CYLIeCTBEHHbIX OIIMOOK, HO 3ajayva pellleHa HepaluMOHAJIbHBIM CIIOCOOOM, WJIU
IOIyIeHO He 6oJiee IBYX HeCYIeCTBEHHbIX OIIMOOK.

OTmeTKa «3» CTaBUTCS, €CAM B JIOTMUECKOM pPacCy>KIeHUM HeT CYIeCTBEeHHbIX
OIIMOOK, HO JOMYIleHa CYyIlleCTBeHHas OllMOKa B MaTeMaTUUeCKUX pacueTax.
OTmeTKa «2» CTaBUTCS, €CAM MMEIOTCS CYIeCTBeHHble OLIMOKM B JIOTMYECKOM
pacCy>kieHUM U B pellieHMM; OTCYTCTBYET OTBET Ha 3aJlaHle.

OHeHKa IMMNCBbMEHHDbIX KOHTPOJ/JIBHBIX pa60'1'.

OTMeTKa «5» CTaBUTCS, eC/u: OTBET IOJHbIA M IPaBUJIbHBIN, BO3MO>XXHA
HeCYyIlleCTBEeHHAas OIIMOKa.
OTMmeTKa «4» CTaBUTCSI, €CJIM: OTBET HEIOJIHBIN WM JOIYIIeHO He 6oJiee IBYX
HEeCYILeCTBEHHBIX OIIMOOK.
OTmeTKa «3» craBUTCS, ecyi: paboTa BBINOJIHEHA He MeHee YeM HaIlOJIOBMHY,
IOITyIlleHa OAHACYIIECTBEHHAs OIIMOKA ¥ IIPY 3TOM JABe-TPU HeCyllleCTBEHHbIE.
OTMmeTKa «2» CTaBUTCS, €C/Iu: paboTa BBIIIOJHEHA MeHbIIle, YeM HAIlOJIOBUHY WJIU
COIEePsKUTHECKOJIbKO CYILIECTBEHHbBIX OILIMOOK, JIMOO paboTa He BhITIOJHEHA.

[Ipu olieHKe BBITTOJHEHUSI TMCbMEHHOM KOHTPOJIbHOM PAabOThl HEOOXOIMMO
VUUTHIBATHTPEOOBAHMS €IMHOTO OpdorpadmuecKoro peskuma.

O1ieHKa TeCTOBBIX PadoT.

TecTsl, cocTogIIMe U3 TISTU BOIIPOCOB MOXXHO MCIIOJIb30BAaTh IIOC/IE M3YUYEeHUSs
Kakgmoro martepuana (ypoka). Tect u3 10—15 BompocoB wucmoib3yercs s
nepuoanyeckoro KoHTpoJsisg. Tect n3 20— 30 BompocoB HEOOXOOMMO MCIOJIb30BaTh
IIJISI UTOTOBOT'O KOHTPOJISL.

[Ipu oLleHMBAHUM VICIIO/Ib3YETCS CJIEMYIOIIAsT

mikaja: [Iy1g Tecta u3 msITM BOIIPOCOB

e HET OLIMOOK — OLIEHKA «5»;

e OJHAa OLIMOKAa — OILIeHKa «4»;

e JBe OIIMOKM — OLIeHKa «3»;

e TpMU OLIMOKM — OII€HKa

«2».1ng tecta n3 30

BOIIPOCOB:

o 25—30 nmpaBuIbHBIX OTBETOB — OII€HKA «5»;
e 19— 24 npaBMJIbHBIX OTBETOB — OII€HKA «4»;
e 12—18 npaBM/IbHBIX OTBETOB — OII€HKa «3»;
e MeHbIlle 12 MpaBMJIbHBIX OTBETOB — OIIEHKA «2».



Ouenka pedepara.

Pedepat orieHnBaeTCs Mo CJIEAYIOIIMM KPUTEPUSIM:
e coOomeHe TpeboBaHMM K ero 0(POPMIIEHNIO;

¢ HeOOXOOVMOCTb M JOCTATOUYHOCTD JIJISI PACKPBITHS T€MbI IIPUBEIEHHON B
TekcTe pedepaTamrHdoOpMalnm;

e yMeHMe 0OyuaroIerocs CBOOOIHO M3JIaraTb OCHOBHbIE MJIEV, OTPasKeHHbIE B
pedepare;

e CIIOCOOHOCTH OOYYAIOIIErOCs MOHSITD CYTh 3a/laBaeMbIX UJI€HAMMU
aTTEeCTAIMIOHHOMKOMMCCHUIM BOIIPOCOB U CPOPMY/IMPOBATH TOUHBIE
OTBEThI Ha HUX

[ ]

KpuTtepuu olleHKM IIPOEKTHOM M MCCIeI0BATEIbCKOM PadOThI
pa3pabaThIBAIOTCSI C YUYETOM Iiejielt ¥ 3a[au IMIPOEKTHOM AesTeIbHOCTM Ha JaHHOM
sTarne ob6pa3oBaHMs.

1. UaguBUOyaNbHbIA IIPOEKT 11€JIeCO0OPa3sHO OIEHMBATh II0  CJIEAYIOIIVM
kputepusim: CIIoCOOHOCTh K CAMOCTOSITeJIbHOMY MPUOOPETEeHNMIO 3HAHUI U PeIIeHNIO
Mpo6JIeM, MPOSBJISTIONIASCS B YMEHUM ITOCTaBUTb Mpo0JieMy M BbIOpaTh ageKBaTHbIE
CITOCOOBI €€ pellleHNs], BKJIIOUasi TTOMCK ¥ 00paboTKy mMHbopmalum, hGopMyJIMPOBKY
BBIBOJIOB W/MJI OOOCHOBAaHME M peaM3alMIo/anpobalnio IIPUHITOIO peLIeHMus],
0OOCHOBaHME ¥ CO3[aHMe IIPOrHO3a, MOMAEIM, MaKeTa, OOBbeKTa, TBOPUYECKOIO
pellieHus U T. 1. JIaHHBIM KPUTEPUI B 11€JIOM BK/IIOUAET OIeHKY C(hOPMUPOBAHHOCTH
MO3HaBaTeIbHbIX YUEOHBIX IeMICTBUMA.

2. ChopmmpoBaHHOCTD MpeIMeTHbBIX 3HAHUMI "
CITOCOOOB/IEICTBUM,ITPOSIBJISIIONIASICSI B YMEHMM PacCKpbITh CoOlepskaHue paboThl,
IPaMOTHO ¥ OOOCHOBAaHHO B COOTBETCTBMM C PacCMaTPMBAEMOM ITPOOIEMOI/TeMOM
MCII0JIb30BaTh MMEIOLIMeCs 3HaHMS M CIIOCOObI IeiCTBUIA.

3. ChopMMpPOBAaHHOCTh PErYJISTUBHBIX IE€MCTBUI,IIPOSIBJISIIOLIASICS B YMEHUU
CaMOCTOSITEJIbHO IUIAHMPOBATh M YIPaBJIATh CBOEN ITO3HABATEJIbHOM IeSTeIbHOCThIO
BO BpeMeHMU, MCIIOJb30BaTh pPeCcypcHble BO3MOXXHOCTM [Ji1 AOCTVMKEeHUS 1ieJiel,
OCYILECTBJISITh BIOOP KOHCTPYKTUBHBIX CTPATETUM B TPYAHBIX CUTYALIMSIX.

4. ChopMMpOBaHHOCTh KOMMYHMKATUBHBIX JTEMCTBUM,TIPOSIBJISIIONIASICS B YMEHUN
SICHO M3JIOXXUTb ¥ OOPMUTH BBITIOJIHEHHYIO pabOTy, MpEeNCTaBUTh €€ pPe3yJbTaThbl,
aprymMeHTMPOBAaHHO OTBETUTb Ha BOIIPOCHI.

MakcumanbHas OlieHKa IO KaXAOMY KpPUTEpUIO He [O/DKHA IpeBbIlIaTh 3
6amnoB. IIpum TakoM moOmXome HOOCTUKeHMe 0a3oBOro ypoBHS (OTMeTKa
«YJIOBJIETBOPUTEJIbHO») COOTBETCTBYET IIOMYYEeHMI0 4 TIepBUYHBIX OayyIoB (I10
OMHOMY Oa/uTy 3a KaKObIM M3 YEThIPEX KPUTEPUEB), a HJOCTMKEHME ITOBBIIIEHHBIX
YPOBHEN COOTBETCTBYET IMOJyUEHUIO 7 —9 MepBUUHBIX 6ajjIoB (OTMETKA «XOPOIIO»)
mmn 10— 12 nepBuuHbIX 6aJ710B (OTMETKA «OTJIMUYHO»).






TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M IPAKTHYCCKOU 5 2
JESATEIbHOCTH YEJIOBEKa
BemecTBa u xumuueckue
1.2 15 1
peakiuu
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. Kucnopoa. ITonsitie 06 5
' OKCHIaxX
Bonopona.Ilonstue o kucnorax u
2.2 8 1
COJIAX
Bona. PactBopsl. [Tonsitue 00
2.3 P 5 1 1
OCHOBaHHSIX
OCHOBHBIE KJIacChl
24 . 11 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumnueckux 3jaeMeHToB JI. . MenneneeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 7
XHUMHYECKUX djeMeHToB /I, 1.
Menaene-eBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKHUCIUTETBLHO- 8
BOCCTAHOBUTEJIBHBIE PEAKITUU
Hroro no pazgeny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIe
padoThbI padoThsI pecypeni
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4
' peakiuii
13 DNEKTPOIUTHYECKAs TUCCOLIUAITHS. 3 1 1
' XUMUYECKUE pPeaklui B pacTBOpax
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO61mas XxapakTepUCTHKA XUMUYECKUX 4 1
' aneMeHToB VIIA-rpymmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 anemenToB VIA-rpynmsl. Cepa u eé 6
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2
KPEeMHHUHN U UX COCTUHEHUS
Hroro 1o pasnery 25




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01111e cBOMCTBA METAIIJIOB 4

3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 16
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3
Hroro mo pazueny 3
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68










HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabsubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[Ipeamer xumun. Ponb XMMUU B KU3HA bu6mmoreka [IOK
1 1 1 Henena
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
5 [TonsiTrie 0 MeTO/IaX MO3HAHUS B 1 | Hemerst bu6mmoreka [IOK
XUMHUHU A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpaBuna
3 paboThI B 1ab0OpaTOpuu U IPUEMBI 1 2 Hexenst bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHUEM
YucTtele BenrecTBa U cMecr. CriocoOnl bu6mmoreka [JOK
4 . 1 2 Henmens
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
ITpakTuueckas padora Ne 2
5 «1£)a3 eJeHue CI\IZeceﬁ (Ha mpumepe 1 3 Henens bubmmorexa [TOK
a . puMep a https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOU COJIN)»
bu6mmoreka [JOK
6 ATOMEI H MOTEKYJIB! L 3 HepeI https://m.edsoo.ru/ff0d2a6¢c
XuUMHUYECKHUe AJIEMEHThI. 3HAKH bu6mmorexa [IOK
7 1 4 Hepens
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
4
8 [IpocThie 1 clnoKHBIE BELIECTBA 1 HenesIs https://m.edsoo.ru/ff0d2a6e
9 ATOMHO-MOIIEKYJIIPHOC YUCHUE 1 5 nenmens bubmorexa HOK
YIPPHO® ¥4 A https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK
10 X .B 5
uMuueckas popmyna. BaneHTHOCTD Hezes https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHUX JIEMEHTOB
OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11 6 Henes
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
MaccoBast 1015 XUMHAYECKOrO bubmuorexa [JOK
12 6 Henenda
3JIEMEHTa B COCUHECHUH https://m.edsoo.ru/ff0d350c
KonuuectBo BemecTBa. Mob. bubnuorexa [JOK
13 7 Hepens
MougnspHas macca https://m.edsoo.ru/ff0d5230
DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
14 7 Henmens
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
IT
15 PU3HAKHU U YCJ'IOBI/I}IU MIPOTEKAHUS 8 Hexens: bubmuorexa [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMsI MACChl BEILIECTB. bubnnorexa [HOK
16 8 Hemena
XUMHUUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
Beraucienus konmuaecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKUX 9 nenesns bubmorexa HOK
n . P a https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukamnms XxuMuueckux peakiui
18 (coe I/IH(IG):HI/IHH A3JI0KCHUS e 9 Henens bubmmorexa [TOK
g b ’ A https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIKIoNnEAUCT. OO00IICHHE 1 10 Hepenst bubmorexa HOK
H T, Hvl a https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3SHAaHUI
KonTponbnas pabota Nel o teme bubnnoreka [JOK
20 10 wenmensa
«BemiecTBa 1 XUMUYECKUE PEAKLIUI) https://m.edso0.ru/ff0d4290
91 Boznyx — cmecs rasos. Cocras 11 Henens bubmmnorexa LIOK

BO3Ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHE CBOMCTBA

22 KHCJIOPO/Jia (peaKIuu OKUCICHUS 11 Hepens bubmmorexa [JOK
poAia (peartt ’ A https://m.edsoo.ru/ff0d4614
ropenue). [Toustue 06 okcumax
CriocoObI MoTy4YeHUsT KUCJIOPO/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH 12 Hemens bubmorexa HOK
PATOP P ’ A https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O 12 Henens bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPaBHEHUH, FK30- U https://m.edso00.ru/ff0d4790
SHJOTEPMHUUYCCKHUX PEAKIIHIX
TommBo (HedTh, yroiab U METaH).
25 3ar }ISHGI-EI/ICq];OS yra CITIOCOOBI z:ro 13 Hemens bubmorexa LHOK
p AyXd, A https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
[IpakTuueckas pabora Ne 3 o teme
26 «[Tonydyenue u coOMpaHue KHCIOpo/Ia 13 nepenst bubmmorexa [JOK
yi N p poa, a https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonoponx — anemeHT u pocroe 14 senens bubnuoreka [IOK
BemecTBo. Haxoxkaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
28 14 uwenensa
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 TToHnsaTHE 0 KHCIIOTAX U COMIAX 15 "epens https:/m.edsoo.ru/f0d50d2
30 Crioco0sI ToTydeHust BOJAOPO/Ia B 15 Henens bubnmuotexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTnueckas padota Ne 4 o reme
bu6mmoreka [JOK
31 «[lonmydenne u coOupanue BoI0po/a, 16 Hemens

U3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 16 Henens
ABoranpo el https://m.edsoo.ru/ff0d542e
Boruucienus 00béMa, KOJIU4eCTBa
33 BCIIIECTBA r'a3a 10 €ro U3BECTHOM 17 nemens bubmorexa LHOK
0 M a https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brraucnenns 005EMOB ra3oB 1Mo
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA 17 Hepmens bubmorexa HOK
yp . peart . a https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B
®du3nyeckue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
35 18 "wenensa
BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
36 18 epensa
WHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackiienHbie
37 u HI;HacmpeHHmE aCTBOPBI B 19 nvepens bubmorexa LHOK
5 P pPI- A https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s1 BEIIECTBA B PaCTBOpE
[TpakTuyeckas padora Ne 5 o Teme
I1
38 « pI/IFOTf)BJIeIV{I/Ie paCTB?’p0B c ) 19 Henens bubnunorexa [JOK
onpenenEéHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
K 6orta Ne2 b K
39 OHTpOJIbHAs paboTa 10 TEME 20 Henens nonmoteka 11O
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
Okc : cocra acc a
40 KCH/JIbI TaB, KJIacCU(pUKaIHMSI, 20 Hexens bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX 21 Hepens bubmmorexa LIOK
’ P A https://m.edsoo.ru/ff0d664e
OKCHIOB
OcHOBaHU: COCTaB, KIacCH(pHKAIS, b K
42 (ukary 21 Hemens u6nmoreka 11O

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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[TonydyeHne u XxuMHU4YeCKue CBOWCTBA bubmumoreka [IOK
43 B 22 "Henensa
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [IOK
44 22 Hemesis
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuyenue 1 XUMHUYECKHE CBOMCTBA Bubnumoreka IIOK
45 yi 23 "Henmend HOTIOT 1
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMCHKIIATYypa,
46 CHOCOéLII) OJI )CHI/I}I XI/IMI/I‘IZ(F:)KI/IC 23 Hepmens bubmorexa [TOK
. yi ’ a https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuyeckas pabora Ne 6. Pemenue
DKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME bubnnorexa [HOK
47 24 Hepgess
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
I'eneTuyeckas cBsI3b MEXY KilaccaMu bubnnoreka [JOK
48 . 24 »enens
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0001IeHnEe U cCUCTEMATH3a 3HAHUH 25 "emens
HHICHHE I CHCTCMATHSATI SHAHIHT a https://m.edsoo.ru/00ad9cb?
KourponsHaasa pabora Ne3 o teme
50 "OCH(I:))BHLIC Knl:;ccm HEOpraHu4eCKUuX 25 "Hepens bubmmorexa [IOK
N p a https://m.edsoo.ru/00ad9ela
coenqnueHuin”
[IepBBIe IONBITKH KiIACCU(UKAIIUN
51 XI/II\I/)[I/I‘ICCKI/IX JJIEMEHTOB ?Iommae 0 26 Henena bubmmorexa [TOK
' a https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX dJIEMEHTOB
Ilepuoauueckuii 3aK0H U
52 ITepuonuueckast cucTeMa XUMHYECKUX 26 Henena bubmmorexa [TOK
pHOA a https://m.edsoo.ru/00ada52c
anemenToB 1. . Menneneepa
bubnuoreka IIOK
53 [Iepuonpl, rpynmsl, HOATPYIIIIBI 27 Hepens nonmoreka L

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmuoreka [JOK

54 27 Hepesst
snaep. N3oTomsl el https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0UYCK
. bu6mmoreka [IOK
55 aToMOB 3JieMeHTOB [lepuoanueckoii 28 "Henensa
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKka XMMHUECKOTr0
3JIEMEHTA IO €TI0 MOJ0KEHUIO B bubmuorexa [JOK
56 . 28 Hepensa
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUTS pa3BUTHS Hayffn I/I“l'IpaKTI/IKI/I p| 29 Henens bubnnoreka [JOK
MenneneeB — y4€HbIi, IEAAror v https://m.edsoo.ru/00ada96e
rpaKJIaHUH
6)
58 JIEKTPOOTPULIATEIIBHOCTH aTOMOB 29 Hexens bubnuorexa [JOK
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 " 30
OHHAT XHMHUACCKad CBA3D Henest https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nosipHas XMMU4eCKast 30 Hemess bubnnorexka [JOK
CBSI3b AeT https://m.edsoo.ru/00adaab8
61 KoBanenTHast HemossipHasi XUMU4ecKas %1 Hemers bubnuoreka [IOK
CBSI3b A https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
2 1
6 (Creneis OKHCICHHS 31 nepens https://m.edsoo.ru/00adae28
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
63 32 Hepens
peakiuu https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 2
OKHCIUTENN U BOCCTAHOBUTEIHN 32 Hepens https:/m.eds0o.ru/00adb076
65 KonTtponbHast padora Ne4 o reme 33 Hepenst  bubnuorexa [IOK
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«CTtpoenue atoMa. XUMUUYECKasi CBSA3b»

https://m.edsoo.ru/00adb486

PesepBHbIil ypok. O0001ICHNE 1 bubnnoreka [HOK
1
06 crucTemMaTu3auus 3HaHU 35 Hepens https://m.edsoo.ru/00adb33c
PesepBHblit ypok. O60011eHNE U bubmmoreka [JOK
o cHucTeMaTu3alus 3HaHUI L 34 nepens https://m.edsoo.ru/00ad9ch2
PesepBublit ypok. O6o0mIeHNE U bubmumoreka [IOK
1 4
o8 cucTreMaru3anus 3HaHUM 34 Heper https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[Tepuonuueckuii 3aKOH.
Ilepuonuueckas cucrema bubnnoreka [JOK
1 1 1 Henena
XUMHYECKUX 31eMeHTOB Jl. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1 1 nHenmens bubmmorexa [JOK
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukamnus n HomeHkarypa bubnuorexa [JOK
3 ¢ P 1 2 Henend 1
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Bupl XuMUYeCKOM CBS3U U THITHI bubmuorexa [JOK
4 . 1 2 Hepens
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no teme
5 «IToBTOpEeHue u yriybaeHue 3HaHUH 1 1 3 Hepens
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
Knaccugukanus Xxumuaeckux bubnnorexka [JOK
6 . 1 3 Hepensa
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMHYECKOU
7 eaknu. IToHITHE O TOMOT€HHBIX U 1 4 Henesns bubmmorexa [TOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[ToHsATHE 0 XUMHYECKOM PaBHOBECHH.
8 @DaKTOpBbl, BIUSIOIINE HA CKOPOCTh 1 4 Hepens bubmmorexa [JOK
pbl, _ Hl p a https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKIIUU 1 TTOJIOKEHNE
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XUMHYCCKOTI'O paBHOBECUA

OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9 5 "Henens
peakuuu e https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOIN
10 muccouuanui. CUIbHBIE U C1a0bIe 5 Henmens buGnnorexa LIOK
’ https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 Honuble ypaBHEHUS peaKIil 6 Henenda buGnnorexa LIOK
yp peartt a https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAHUI B CBETE NPEACTABICHUN 6 "Henmena bubmmorexa LHOK
puﬂ a https://m.edsoo.ru/00add5d8
00 2JIEKTPOJUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IIpeACTaBIIEHUI 00 7 Henmens bubnmorexa LHOK
P . a https://m.edsoo.ru/00add8h2
AJICKTPOJUTHYECKON JUCCOIHAIIIT
bu6mmoreka [IOK
14 ITo €0 0JIN3€E COJIEN 7 Hepe
HATHE O THAPOIH e HEReIA https://m.edsoo.ru/00add9d4
O06o001meHre U CHCTEMaTH3aIIHs bubmuorexa [JOK
15 B 8 Henmens
3HAaHUU https://m.edsoo.ru/00addd12
ITpakTuyeckas paGora Ne 1.
16 «Penrenne skcriepuMeHTAILHEIX 8 Henmens bubmmorexa [IOK
p a https://m.edsoo.ru/00addbfa
3amauy
KontponsHast pabora Ne2 o reme
17 «DINEKTPOIUTHYECKAS TUCCOIIUALIUA 9 Hemens bubmmorexa [TOK
p a HHATHL a https://m.edsoo.ru/00addec0
XUMHUYECKHE PEAKIIMH B PACTBOPAX)»
OO6m1ast XxapaKTeprUCTHUKA TaJOTeHOB.
18 XUMHUYECKUE CBOMCTBA HA IIPUMEDPE 9 Hemens bubmmorexa [TOK
p p a https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopon. ConsiHas KUCIIOTa, 10 Hepenss = bubnuoteka [IOK
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XUMHUYECKHUE CBOMCTBA, MOIYYCHHE,

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

MIPUMEHCHHE
[TpakTuyeckas padora Ne 2 o Teme
20 «IToydyenue COJITHOM KUCIIOTHI 10 nepensa bubmorexa LOK
I .. ’ https://m.eds00.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Breruucienus mo ypaBHeHUSIM
21 XUMHUYECKUX PEAKIIUN, €CIIU ONUH U3 11 uenmensa Bubmaorexa ITOK
P ’ https://m.edso0.ru/00ade488
peareHTOB J1aH B U30BITKE
OO01as xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
22 11 "enensa
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.
Haxoxnenue cepbl 1 €€ coeIMHEHU I bubnuorexa [JOK
23 . 12 "wenens
B MpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
CepoBoaopo, CTpoeHne, PU3nIYecKrue Bbubanoreka [IOK
24 POBOIOPOA pv ¢ 12 "wenens 1
U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢bu3nuecKkrue 1 XUMHUYEeCKHe CBOMCTBA 13 wenensa bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIUIEHHOTO criocoba
MOJYYEeHUSI CEPHON KUCIIOTHI. bubmuorexa [JOK
26 i p 13 wenensa 1
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpelibl COETUHEHUSIMU
CephI
Brruucnenue MaccoBoil 10JIM BBIXO/1a bu6mmorexa [IOK
27 14 nHepens
MIPOAYKTa pPeaKkuu https://m.edsoo.ru/00adec8a
28 OO01mmas XxapakTeprCcTHKa SJICMCHTOB 14 nepenss = bubmmoteka [[OK
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V A-rpynibl. A30T, paclipoCTpaHEeHHE
B IIpHupoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMHaK, ero Gpu3nvecKue u

29 XAMUYCCKHE CBOMCTBA, MOJIYYCHUE U 15 nemens bubmorexa [IOK
» oIy 8 https://m.eds00.ru/00adf004
MIPUMCHECHUE
[IpakTrueckas padota Ne 3 o Teme
30 «Ilomyuenne ammuaka, U3y4eHHE €ro 15 nemens bubmorexa HOK
. i 1Y a https://m.eds00.ru/00adf180
CBOMCTB»
A3OTHAas KUCIOTa, €€ (hu3ndecKkue u bubnuorexa [JOK
31 v 16 "Henensa
XAMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonk30BaHre HUTPATOB U COJICH
aMMOHHUS B KQ4€CTBE MUHEPAJIbHBIX
32 0o0peHuii. XUMHYECKOE 16 Hepens bubmorexa [JOK
yAoLP ' . a https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COCAMHEHHMSIMH a30Ta
®dochop. Oxcup docdhopa (V) u
33 (poc:li))o pHaH Knélﬂ((i))m q)(blfm(qe)cxne " 17 Hepens bubnorexa LIOK
P . A https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnonbs3oBanue ¢pocdaTos B
KayeCTBE MHHEPAILHBIX YI00pEHUH. b K
34 p UYJI P 17 Henenst n6amoreka 11O
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHEeHNE B
35 npu I(: : (ri))mnlzlecxll)/le A XUMUYECKHE 18 nepens bubmmorexa [JOK
PHPOAe, A https://m.edso0.ru/00adfd9c
CBOMCTBA
Oxcuanpl yriaepoja, ux GU3nIecKue 1 b K
36 bl YTIIEPOS] ) 18 Hexens u6nuorexa 11O

XHUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosornyeckue mpoodIeMsl,
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

37 VYrobHasA KUCI0Ta U €€ COIn 19 nepena bubmorexa LOK
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
"lTosmyueHue yriieKucioro rasa. Bbubanoreka [IOK
38 . . 19 nHenens 1
KauecTBeHHas peakiusi Ha KapOoHAaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavasibHBIC TOHATHUS 00
39 OpraHMYECKUX BEIIECTBAX KaK O 20 "enmensa bubnnorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
bubmuorexa [JOK
40 Kpemuuii u ero coequHEHH 20 Hepensa
P a a https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5. Pemenue
AKCTIIEPUMEHTAIIBHBIX 3a71a4 110 TEME bu6mmoreka [JOK
41 . 21 Henenst
«BaxkHelmme HeMeTaIIbl U UX https://m.edso0.ru/00ae0bf2
COEIUHEHUS
KontponsHas pabora Ne3 o reme
42 «Baxuelnime HeMeTayUIbEl U UX 21 "Hepmensa bubmorexa LOK
a https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO61mas xapakTepuCcTHKa XUMUIECKUX
9JIEMEHTOB — METAJIJIOB.
Mertanuueckas CBsi3b U bubmuorexa [JOK
43 22 Hepens
METAJUTNYECKasi KPUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAIIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.
N bubmuorexa [JOK
44 DNEKTPOXUMUYECKUN P 22 Hepensd

HaIpsHKEHUH METaJUIOB

https://m.edso0.ru/00ae1156
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OO6u1re cnocoObl MOTyYSHHS
meTaiuioB. CruiaBel. Beruncienus mo

45 aBHEHMSIM XUMHUUYECKUX PEAKIIUI 23 Hepens bubmorexa LOK
P peaiuH, A https:/m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
bubmuoreka [JOK
46 I1 23
OIUITHE O KOPPO3HH METAILIOB Henet https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 24
[enoumbie MeTaner HeAet https://m.edsoo.ru/00ae14b2
Okcubl ¥ TUAPOKCUIBI HATPUSA U bubnuorexa [JOK
48 24
KaJus HeAet https://m.edsoo.ru/00ae14b2
[IlenoyHo3eMeNbHBIE METAILIIBI — bubnuorexa [JOK
49 25
KaJIbLIMA 1 Mardui Heae https://m.edsoo.ru/00ael5e8
. bubnuorexa [JOK
B 2
50 aXHEHIINe COETUHEHNS KaIbLIHS 5 "Hemens https://m.edsoo.ru/00ae 1568
51 O606HVICHI/I€ M CUCTEMaTH3allHs 26 Hexens
3HAHUH
JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
52 26 Henena
YCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "XEécTkoCcTh BOABI U METOMBI €€ 27 Henmena bubmmorexa [TOK
\ A A 8 https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmorexa [IOK
54 A I 27
TEOMHTHH Heae https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U 28 Hexens bubnuotexa [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso 28 Hepmena bubmmorexa LOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, THIPOKCHUIBI U COJIU JKEJIe3a

bubmuoreka [JOK

57 29 Hepensa
(1) u xeme3a (1) A https://m.edsoo.ru/00ae35e6
O0001IeHNE U CUCTEMATH3AIUSA
58 N 29 Hepensa
3HAHUH
[IpakTrueckas padota Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 3aa4 M0 TEME bubnnoreka [HOK
59 . 30 Hepensa
«BaxkHelmue MeTaabl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHNS
Brruncnenus no ypaBHEeHUsIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH U3
pEearcHTOB JIaH B U30BITKE HIIN bu6mmoreka [IOK
60 30 Hemena
COZAEPKUT pUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIHM BBIXOJIA MPOTYKTA
peakuuu
O000111eHE B CUCTEMATH3aIUsA
61 . 31 Hepensa
3HAHUH
KonTponbnas padota Ne4 no teme
62 «BaxHelmue MeTaaibl U UX 31 Hepensa
COEIMHEHUS
BemtectBa 1 Mmarepuaisl B bubnuoreka IIOK
63 B . p 32 "Henmens 1
TOBCETHEBHOM KM3HH YeJIOBEKa https://m.edsoo.ru/00ae3f50
XuMHUYecKoe 3arpsa3HeHNe bubnuoreka IIOK
64 . p 32 Hepens 1
OKPYKarolle cpeabl https://m.edso0.ru/00ae4270
Ponps xumMuu B penieHun bubnunorexa IIOK
65 p 33 Hemeins 1
IKOJIOTHUECKUX TPOOIEM https://m.edso0.ru/00ae4270
PesepBublii ypok. O0001IEHNE 1 Bubnunoreka IIOK
66 p yp ill 33 "Henmens 1
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o0111eHNE U 34 Hepenst bubGnuorexa [IOK
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cucTeMaTu3anusd 3HaHUU

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

68

PesepBubIil ypok. O600611cHIE U
cucTeMaTu3auus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

34 uepeins

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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