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IHHOACHUTEJIbBHASA 3ATINCKA

[Iporpamma Mo XMMHM Ha YpOBHE OCHOBHOTIO 0OOIIEro oOpa3oBaHHs COCTAaBJICHA HAa OCHOBE
TpeOOBaHUH K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTeNbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
oOpaszoBanus, npezacraBieHHbeix B ®I'OC OOO, a Ttakke Ha OcHOBE (enepanpHO paboueit
InporpaMmbl BOCHHHUTAHHUA U C y‘IéTOM KOHICTIIUHA ITPCTIO AaBaHUA yqe6H0r0 npeamera «XuMus B
oOpa3oBaTeNIbHBIX opranmu3aiusax Poccuiickoit @emeparmm.

[Iporpamma mo xuMHM Ha€T TpPEACTaBIEHUE O IENsIX, OOmel crparerun OOy4YeHHs,
BOCIIMTAaHUS ¥ Pa3BUTUS OOy4JAIOIIMXCS CpEACTBaMHU y4eOHOTO TpEMETa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKAHME, TPEAYCMAaTPUBAET pPACHpeleNieHHe ero 1o KiaccaM H
CTPYKTYPUPOBAHUEC 110 pasacjiaM U TEMaM IIPpOrpaMmbl 110 XUMHUH, OMPECACIIACT KOJIUYCCTBCHHBIC U
KauCCTBCHHBIC XapaKTCPUCTUKH COJACPKaHUA, PECKOMCHIAYCMYIO IIOCJICAOBATCIbHOCTh HN3YYCHHA
XUMHHM C Y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKM Y4eOHOTro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEW OOYyJaroIIuXcs, ONPENeNieT BO3MOXKHOCTH TpEeaMeTa Ul peau3aliin
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHONW NpPOTpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero 00pa3oBaHus, a Takke TPeOOBaHMHA K pe3yabTaTaM OOy4eHHs] XHMHH Ha YPOBHE
uenef/i HU3YydCHHUA TMpPEAMETa ©W  OCHOBHBIX BH/I0B y‘Ie6HO—H03HaBaTeHBHOﬁ ACATCIIBHOCTHU
00yJaroIIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHWE XMMHHU CIY)KHT OCHOBOH Uit (POPMHUPOBAHUS MHPOBO33PEHUSI OOYYAIOIMIErOCs, €ro
MIpPEJICTaBICHU O MaTepUaIbHOM €IUHCTBE MHpA, BaXHYIO pOJib UrparoT (opMUpYyeMble XHUMHEH
MNpEACTAaBJICHUA O B3aUMOIIPCBpALICHUAX DHCPIUU U 00 OBOJJIONMH BCUICCTB B MPUPOAEC, O IYTAX
pelIeHus r100aTbHBIX MPOOJIeM YCTOMUNBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTE€TUUECKOM,
MUIIEBOM U 3KOJIOTUYECKOM O€30MacHOCTH, MPOOIIeM 3IpaBOOXPAaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealin3alli BO3MOXKHOCTEH UIsl caMOpa3BUTHS U (OPMHUPOBAHUSA KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POpPMHUPOBAHHE MBINLIICHUS W TBOPYECKUX CIOCOOHOCTEH OO0YyJaromimxcs,
HABBIKOB MX CAMOCTOSITENIbHOM y4eOHOM NeATeNbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIEA0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(ECCHOHATLHON eI TeNIbHOCTH;

3HAKOMHUT CO Clenu(UKON HAyYHOTO MBIIIJICHHS, 3aKJIa/IbIBAa€T OCHOBBI IIEJIOCTHOIO B3IJIsIA
Ha €IUMHCTBO NPHUPOJABI U UEJOBEKa, SBJISETCS OTBETCTBEHHBIM JTaloM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Yy4arOIIUXCS;

CrocoOCTByeT (POPMUPOBAHUIO LICHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAayYHBbIM 3HAHUSM, K
MIPHUPOJIe, K YeIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTHYECKOe 00pa3oBaHue 00yJaromIuXCsl.

JlanHble HampaBlieHHUsT B OOYYEHHHM XUMHUHU OOECHEUMBAIOTCS CHEHU(PHUKON coaepx aHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBJISETCS MeAarornyeckd aJanTHPOBAaHHBIM OTpa’keHHEM 0a30BOi
HayKH XUMUU Ha OMpPEeNIeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUS OpPUEHTHPOBAH HA OCBOCHHUE
0Oy4aroUUMUCST CUCTEMBI TEPBOHAUATIBHBIX TOHATUN XHUMHH, OCHOB HEOPraHMYECKON XUMHUU H
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa colep)kaHus MpPOrpaMMbl MO XUMHU CQOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nosxona k e€ usydenuto. CosiepaHue CKIaIbIBaeTCs U3 CUCTEMBI TOHATUI O XUMHUYECKOM 3JIEMEHTE
U BEIIECTBE M CHUCTEMBI MOHIATHA O XuUMHUYeckoi peakiuu. OOe 3TH CHUCTEMBI CTPYKTYpPHO
OpPraHW30BaHbl MO MPHUHIMITY MOCIECIOBATEIFHOTO PAa3BUTHS 3HAHWI HA OCHOBE TEOPETUYECKHX
MIPEJICTaBICHUA PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepnoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— Y4YEeHHsI O CTPOSHHUH aToMa U XUMHUYECKOH CBSI3U;



— MpE/ICTaBICHUH 00 AIIEKTPOIUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OSMIUPHUYECKH TMOJIYYCHHBIX H
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO YPOBHS K JPYrOMY, BBITOJHSS
GyHKIME OOBSICHEHUS W TPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHS M BO3MOYKHOCTEH IMPAKTUYECKOTO
MIPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl 1O XHMHH CIOCOOCTBYeT (OPMUPOBAHHIO NPEACTABICHUS O
XMMHUYECKOM COCTaBIIOIIEM HAaydyHOM KapTHMHBI MHUpAa B JIOTMKE €€ CHUCTEMHOM IPUPOJBL,
[IEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAHUIO M METOJlaM IO3HaHWs B Hayke. M3ydeHue Xumuu
MPOUCXOAUT C MPUBJICUCHUEM 3HAHUW M3 paHEe M3YUYCHHBIX YUEOHBIX NpeaMeToB: «OKpyKaromuil
Mup», «buonorus. 5—7 knacce» u «dusuka. 7 Kaacey.

[Ipy M3ydyeHUM XUMHUU MPOUCXOTUT (OPMUPOBAHHME 3HAHWHA OCHOB XHMHUYECKOW HAYKU KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOHN JEATEIBHOCTH YEIOBEKa M KaK OJHOTO U3
KOMITOHEHTOB MHUPOBOM KyJIbTYphl. 3ajaua y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHNUN CHCTEMBI
XUMUYECKUX 3HAHUM — BaXHEHIMX (DAKTOB, MOHATHUM, 3aKOHOB M TEOPETHUECKHX TMOJIOKEHUH,
JOCTYITHBIX 0000IIEHUI MUPOBO33PEHUECKOTO XapaKTepa, SA3bIKa HAYKH, B IPUOOIICHUH K HAy4YHBIM
METOJIaM TIO3HAHUS TIPU U3YyYEHUHU BEIECTB U XUMHYECKUX PEakluii, B (OPMUPOBAHUU U PA3BUTHH
MO3HABATEIbHBIX YMEHUW W UX TPUMEHEHHMH B  y4eOHO-TIO3HABATEIIbHOW ©  y4ueOHO-
HCCIIEIOBATENIbCKON JIETEIbHOCTH, OCBOGHUM IpaBHJI 0€30MacHOro oOpallleHus C BEIIeCTBAMH B
MOBCEAHEBHOM KU3HU.

[Ipy wW3ydeHMH XMMHHM Ha YpPOBHE OCHOBHOIO o0OIIero oOpa3oBaHHS Ba)KHOE 3HAuYEHUE
MPUOOPEHN TaKUe 1, KakK:

— (opmHpoBaHHE HHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CamMo00pa3oBaHUIO,
COTPYJHHYECTBY, CAMOCTOATEILHOMY MPHUHATHIO PEHICHH, CIOCOOHOI aganTHpoBaThCs K ObICTPO
MEHSIOLUMCS YCIOBHSM JKU3HH;

— HamNpaBJICHHOCTh OOYYEeHHMsI Ha CHCTEMaTUYECKOe NPHOOIIEHHE OO0yJaromuxcs K
CaMOCTOSITENIbHOM MO3HABATENbHOM NEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMHUPYIOIIUM
MOTHBAIMIO U pa3BUTHE CIOCOOHOCTEH K XUMUU;

— o0ecneyeHWe YCIOBUM, CIIOCOOCTBYIOIIHMX MPHUOOPETCHUIO OOYJarOIIUMHUCS —OTIbITa
pa3HooOpa3HOM JeATeNbHOCTH, MO3HAHUS W CaMOIO3HAHMS, KJIIOUYEBBIX HABBIKOB (KIHOYEBBIX
KOMITIETEHI[HI1), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢dopmupoBanue oOmel (yHKIMOHAIBLHOW W €CTECTBEHHO-HAYyYHOW TIPaMOTHOCTH, B TOM
YlClie YMEHUN OOBSICHATH M OLIEHUBATH SIBJICHUS OKPY)KAIOLIEr0 MHPA, UCTIOJb3YsS 3HAHUS U OTIBIT,
MOJIyYE€HHBIE TIPU U3YUYEHUU XUMUH, IPUMEHITh UX IPU PELICHUU MPOoOJieM B MOBCEAHEBHON JKU3HU
U TPYAOBOH €ATEIbHOCTH;

— (opmupoBanue y oOy4yaroUIUXcs T'YMAHHUCTUYECKUX OTHOIICHWH, MOHUMAaHHUS IEHHOCTU
XUMHYECKUX 3HAHUN [UIsI BBIPAOOTKH SKOJOTHMUYECKH II€IeCO00pa3HOro MOBEACHUS B OBITY H
TPYIOBOM JESATENILHOCTH B LIEJSIX COXPAHEHHUs CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOJIHON Cpebl;

— pa3BUTHE MOTUBALIMU K 00Y4EHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIHTAHUIO HA
OCHOBE yCBOEHHUS OOIIEUETIOBEUECKUX IIEHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiia u
HaMpPaBJICHHOCTH JAIbHEUIIETO 00yUIeHHUSI.

OO01ree 4yuCioO 4yacoB, OTBEACHHBIX /S M3YYEHHsS XMMHH Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, cocraBusieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezenio), B 9 kiacce — 68
4acoB (2 yaca B HEJIENIO).



COILEP KXAHUE OBYUEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XuUMUH B KU3HU YEJIOBEKA. XUMHS B CUCTEME HayK. Tena v BEIIECTBA.
®du3nueckue CBOMCTBA BEHIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsTHE 0 MeTOIax MO3HaHUs B
xumud. YucTteie BemecTBa U cMecu. CriocoObl pa3ieieHus CMece.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 71eMeHThl. CUMBOJIBI XUMUYECKHUX 31eMeHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas Gopmyrna. BaJleHTHOCTh aTOMOB XHMHYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEbHAS MOJICKYJIsipHast Macca. MaccoBast
JI0JISI XMMUYECKOTO JIEMEHTA B COCIMHEHUHU.

KomnnuectBo BemectBa. Moab. MossipHas macca. B3anMOCBsA3b KOJIMYECTBA, MACCHl U YHCIIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo GpopmynaM XUMUYECKUX COCTUHEHH.

dusnueckue M XUMHUYECKUE SIBJICHMs. XHUMHUYECKas peakiuus U e€ TMPU3HAKU. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XMMHYECKHE ypaBHEHHs. Kiaccupukamuss XUMHYECKUX PpEaKIIHi
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TIOCY/IOW, TMpaBWIaMH pabOThl B JabOpaTOpud W TpUEMaMHU
oOparieHuss ¢ J1abopaTopHBIM O0OPYIOBAaHWEM, H3yde€HHE U OMNUCaHue (U3MUYECKUX CBOMCTB
00pa3IoB HEOPTraHWYECKUX BEIIECTB, HaOmoAcHUE (pu3mdecKkux (TUIaBJICHHUE BOCKA, TasHUE JIbIA,
pacTupaHue caxapa B CTYIKE, KATIEHHE W KOHJIEHCAIMs BOJIbI) U XHUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJUBAaHUE MEIHOW TPOBOJIOKH, B3aMMOJICHCTBHE MeEJIa ¢ KUCJIOTOM) SIBJIEHWH, HAOMIO/IEHUE U
OTIMCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiui (pas3ioKeHHe caxapa, B3auMOJCHCTBHE
CEPHOM KHCJIOTHI C XJOpUAOM Oapus, pasznoxkenue ruapokcuna meau (II) mpu HarpeBanuw,
B3auMOJIeCTBUE Kene3a ¢ pactBopoM conu meau (II), u3ydenue cnocoOoB paszieneHus cMeceil: ¢
MOMOIIBI0 MarHuTa, (UIbTpOBaHHE, BBIMApUBaHHUE, AUCTUIUIALMS, XpoMaTorpadus, IpOBEICHHE
OUMCTKA TIOBAapEHHOW coJM, HaOJIIOACHUE U ONKMCAHHME pEe3yJbTaTOB IPOBEACHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl, CO3JaHNe MOJiesiei MOJIEKY (IIapOCTEPKHEBBIX).

BaxHeiinmue npeacTraBuTe/ i HEOPraHUYECKUX BellecTB

Bo3nyx — cmecs razoB. CocrtaB Bo3ayxa. Kucmopoa — smeMEHT M MNpPOCTOE BELIECTBO.
Haxoxpaenue kuciaopona B mpupojne, GuU3MYecKHe U XUMHYECKHUE CBOICTBA (peakiuu TOpPEeHus).
Oxcunpl. Ilpumenenune xkucinopoaa. CnocoObl TOJNydeHHs KUCIOpoJa B JabopaTopuu H
npoMeblnieHHocTu.  KpyroBopoT kuciopoaa B mpupone. O30H — amioTponHas MoauduKanus
KHCIIOpO/Ia.

TeroBoit 3ddexkr XUMHUYECKON peakiuu, TEePMOXUMHUYECKHE ypaBHEHUS, 5K30- U
SHAOTEPMHUUYECKUE peakuuu. TOMIMBO: Yrollb M METaH. 3arpsA3HEHHE BO3JyXa, YCHUIICHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxaenue Bojgopoaa B mpupojie, pusndeckue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIOCOObI monydeHus. Kucaotel u conu.

MonspHblii 00bEM ra30B. PacuéTbl Mo XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBolicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Haceliiennesle u
HEHACBIIIEHHbIE pacTBOpbl. PacTBoprMOCTh BemiecTB B Boje. MaccoBasi 10151 BEIIeCTBa B PacTBOPE.
Xumnueckue cBoiicTBa Bojabl. OcHoBaHus. Poiib pacTBOpoB B HpHUpPOAE U B KM3HU YEJIOBEKA.
KpyroBopoT Bozibl B ipupoe. 3arpsi3HeHrne NpupoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Oxcuapl. Kiaccudukanus OKCHIOB:
cojieoOpa3zymomue (OCHOBHBIE, KUCIOTHbIe, am(poTepHble) U Hecosneobpasyromme. Homenknarypa
oKkcu10B. DU3NUECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonydueHne okcuaos.



OcHoBanmsi. Knaccudukainus OCHOBaHWH: MIENOYM H  HEPACTBOPHMBIC OCHOBAHHUS.
Homenknarypa ocHoBaHuid. @Pusznueckue M XUMHUYECKHME CBOMCTBA OcCHOBaHui. [lomydenue
OCHOBaHUM.

Kucnortel. Knaccudpukamus xucnor. Homenknarypa kucinor. DuU3MUECKHE M XUMHUYECKHE
cBorcTBa KUCNOT. Panx akrusHocTr MetaiuioB H. H. bekerosa. IlosryueHne Kucior.

Conu. Homenknarypa coneil. @usnueckue U XuMuieckue cBoiictsa coiei. [lonydyenue coseil.

I'enernueckas cBs3b MEXKIY KJIacCaMU HEOPTraHUUECKUX COEAMHEHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEENICHUE COJEpkKaHUs KHUCIOpOJa B BO3[yXe, IOJIyu€HUE, coOHpaHue,
pacro3HaBaHWEe ¥ UW3YyYCHHE CBOWCTB KHCJIOpOJa, HAONIOIEHHE B3aWMOJCHCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCJOBHUS BO3HMKHOBEHMSI M IpEKpallleHUuss TOpeHus (moxapa), O3HAKOMJIEHUE C
o0pa3iaMu OKCHJIOB M OTIMCAHHE UX CBOKMCTB, MOJyYEHUE, COOMpaAHHE, PACIIO3HABAHNUE U M3Y4YEHUE
CBOWCTB BOjJIOpoJa (TopeHue), B3amMojelcTBHe Bojgopona ¢ okcumom Memu (II) (Bo3moxkHO
WCIIOJIb30BAHUE BHUJEOMATEPUATIOB), HaOMIO/EHHE OOpa3ll0oB BEIMIECTB KOJUYECTBOM | MOJb,
HCCleI0OBaHUE 0COOEHHOCTEH pacCTBOPEHUS BEILIECTB C Pa3IMYHON paCTBOPUMOCTBIO, IPUTOTOBIIEHUE
pacTBOPOB C OMPEACIEHHON MAcCOBOW [JI0JIEM pAaCTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOIBI C
MeTajjlaMu (HaTpueM M KajblueM) (BO3MOKHO HCIOJIb30BaHUE BHJIEOMATEpUANIOB), MCCIEI0BAHNE
00pa310B HEOPraHMYECKUX BEIIECTB pa3IWYHBIX KJIAcCOB, HAOIOJEHHE W3MEHEHHUS OKpacKu
WHJIMKAaTOPOB B PACTBOpPAX KHUCIOT W IIeJouYed, m3ydeHue B3aumojedcTBus okcuaa memu (1) c
pacTBOpOM CEpHOM KHCIOTHI, KHCIOT C MeTalylaMH, peakuil HeHTpaau3anuy, MoJydyeHue
HEPACTBOPUMBIX OCHOBAHWH, BBHITECHEHHE OJIHOTO MeTayljla JPYrMM M3 pacTBOpa COJM, PELICHUE
AKCIEPUMEHTAJIBbHBIX 33a4 10 TeMe «BakHelme Kiiacchl HEOPraHMYECKUX COETUHEHUI».

Ilepuoanyecknii 3akoH u Ilepuoamyeckass cucrema xumuuyeckux 3iemenros /I H.
MengeseeBa. CtpoeHne aToMoB. XHUMH4YecKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie MOMBITKM KIACCHU(PHUKAUU XUMHUYECKUX 3JIeMeHTOB. [loHATHE O Tpymmax CXOAHBIX
3JIEMEHTOB (ILIE€JOYHBbIE U LIEJIOYHO3EMEIbHbIE METANlIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pazyroT aM(pOTEPHBIC OKCHUJIBI M THIPOKCH/IBI.

[lepuoanueckuit 3akoH. [lepuonnueckas cucrema xumuyeckux snemeHToB . . Menneneena.
Kopotkonepuoanas u nimuHHonepuoaHasi popmsl [leproaudeckoil cucTeMbl XUMHYECKUX AJIEMEHTOB
. W. MenneneeBa. Ilepuonbr u rpynmbl. OU3MYECKUH CMBICT TOPSAKOBOTO HOMEpa, HOMEpPOB
[IEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenune atromoB. CoctaB aToMHBIX siaep. M3oromnbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
0007109eKk aTOMOB MepBhIX 20 XUMHUYECKUX 31eMeHTOB [lepuoaumueckoii cuctemsr J[. . Menaeneena.
XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA MO ero nojoxxkeHuto B [lepmoanueckoit cucreme [ U.
Mennesneesa.

3aKOHOMEPHOCTH W3MEHEHUs paJuyca aTOMOB XHMHYECKUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOICTB IO IPYIIIaM U IEPUOAAM.

3nauenue [lepuoamueckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTUsA Hayku U npakTtuku. [. . Mennenees — yu4€HbIi U TpaXaHNH.

Xumuyeckas cBs3b. KoBanieHTHas (MOJIspHAS U HEMOJISPHAs) CBS3b. DIIEKTPOOTPULIATENBHOCTh
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccel oKucaeHus u
BOCCTaHOBJIEHUA. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHue oOpas3IoB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOJICHCTBIE THAPOKCH A IIMHKA C
pacTBOpaMu KHUCJIOT M LIEN0YEH, MPOBEACHUE ONBITOB, MILTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakinii (ropeHne, peakluy Pa3ioKeHHsI, COSTUHEHUS).

Mesicnpeomemmnuwie cea3u



Peanu3zanus MeXnpeaAMETHBIX CBsI3€H MPU N3YUYEHUU XMMHHU B 8 KJIaCCE OCYIIECTBIIIECTCS YEPE3
UCIOJIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAyYHBIX IOHATUM, TaK W IOHATUH, SIBISIFOIIMXCS
CUCTEMHBIMU JJIS1 OTJIENIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmire ecTecTBEHHO-HAYYHbIE MOHATHS: HAay4YHBIN (DaKT, TUIOTE3a, TEOPHUs, 3aKOH, aHAIU3,
CHHTE3, Kilaccu(uKaIus, mepuoanIHOCTh, HAOIIOICHNE, SKCIIEPUMEHT, MOACIHPOBAHNE, H3MEPEHHE,
MOJEIb, SIBJICHHUE.

®usuka: Martepus, aTOM, DJJEKTPOH, HPOTOH, HEWTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PanMoaKTUBHOCTbD, MOJICKYIIA, IIEKTPUYECKHIA 3apsi, BEMIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, a3, (PU3NYECKUE BEIMUUHBI, €AMHULIBI U3MEPEHUs1, KOCMOC, IJIaHEeThl, 3B€3/1b1, COoJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpPAIIBI, TOPHBIE MOPOJIBI, TOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XumMu4ecKkasi peakuus

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux anemeHToB . . Menneneesa.
CrpoeHne atoMoB. 3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB XMMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaJlWs, KaJlbliUd M HMX COEIMHEHUH B COOTBETCTBUU C IOJIOKEHHEM DJIEMEHTOB B
[Iepnoanueckoil cucTeMe U CTPOEHUEM X aTOMOB.

Crpoenue BemiecTBa: BHJIBl XHMHYECKOW CBA3U. THUNBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTB CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMUECKON PEIIETKN U BUAA XMMHUECKOH CBSI3U.

Knaccugukanus 1 HOMEHKIIaTypa HEOPTaHWYECKUX BEUIECTB. XUMHUUYECKUE CBOICTBA BEILIECTB,
OTHOCSIIMXCS K pa3IUYHBIM KJaccaM HEOpPraHWYeCKUX COEIUHEHHH, TeHeTU4YecKas CBS3b
HEOPraHNYECKUX BEIIECTB.

Knaccugpukanus XMMHUYECKHX peakUui IO pa3IMyHbIM IPHU3HAKaM (IO YUCIYy M COCTaBY
YUYaCTBYIOUIMX B PEAKIMM BELIECTB, MO TEIUIOBOMY 3((}EKTy, 10 U3MEHEHUIO CTEIEHEH OKHCICHMS
XUMUYECKUX 3JIEMEHTOB, [0 00PaTUMOCTH, 10 YYaCTHIO KaTaau3aTopa). DK30- U SHAOTEPMHUECKHUE
peakuuu, TepPMOXUMUYECKUE YPABHEHU.

[Tonatne o ckopocTH XUMHUECKOW peakiuu. [loHsTHEe 00 00paTUMBIX W HEOOPATUMBIX
XMUMHMUYECKUX peakuusx. [IoHsATHEe 0 TOMOTEHHBIX U reTeporeHHbIX peakuusax. llondarue o xatanmse.
IlonsiTE O XUMHUYECKOM paBHOBecUU. DaKTOPBI, BIUAIOIIME HA CKOPOCTb XMMHUYECKON PEAKLUHU U
II0JIOKEHHE XMMHYECKOTO PABHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENBHBIE  PEAKIMM, JIEKTPOHHBIM  OalaHC  OKUCIUTENBHO-
BOCCTAaHOBHUTEIbHOM peakuuu. CocTaBlleHHE ypaBHEHUN OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKumii ¢ UCIOJIb30BAaHUEM METOA NIEKTPOHHOro OanaHca.

Teopust >IEKTPOIUTHUYECKONH AMCCOLMALMMU. OJIEKTPOJUTBI M HEIEKTPOJUTHL. KaThoHBI,
aHUOHBI. MexaHN3M IMCCOLMALMM BEUIECTB C PAa3IMYHBIMUA BHJAMH XUMUYECKOH CBsA3U. CTENeHb
aucconranuu. CUIIbHBIC U CJ1a0ble 3JEKTPOJIUTHI.

Peakiun nonHoro oOMeHa. YcJOBHS NPOTEKAHUS PEAKUMH HOHHOIO OOMEHa, MOJHbIE U
COKpAILEHHBbIE HOHHBIE ypaBHEHHs peakuuil. CBoOICTBa KUCIIOT, OCHOBaHMI M COJEH B CBETE
IpeJCTaBICHUN 00 IEKTPOIUTHUECKON Aucconnanun. KauecTBeHHbIE peakiui Ha HOHBIL. [loHsATHE O
TUIPOJIA3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJIEJISIMU KPUCTAJUNINYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB — METAJUIOB
U HeMeTalsioB (rpajura M aiMasa), CIOXKHBIX BeEUIECTB (XJOpHJa HATpuUsi), HUCCIEAOBaHUE
3aBHCHUMOCTH CKOPOCTH XUMHUECKOM peakiuu OT BO3JEHCTBUS PA3IMUHBIX (PaKTOPOB, UCCIIEOBAHHE
IEKTPOIPOBOJHOCTH PAacTBOPOB BEILIECTB, IpoLecca IUCCOLMALMUA KUCIOT, LIEN0Yed M cojel
(BO3MOJKHO MCHOJIB30BAaHUE BUAECO MAaTEPUAJIOB), IPOBEIEHHUE OIBITOB, MIUIIOCTPUPYIOIKUX TPU3HAKU
MPOTEKaHMsI peakiiii HOHHOTO oOMeHa (0Opa3oBaHue ocajika, BhIAEICHHE ra3a, 00pa3oBaHUE BOIbI),
OTBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (TOpeHue,



peaKknMy PpasJoKEHUs, COCNMHEHHUsS), PACMO3HABAHME HEOPraHMYECKUX BEIIECTB C IOMOIIBIO
Ka4eCTBEHHBIX PEAKIUI Ha HOHBI, pEIICHUE SIKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtanibl 4 X coeTUHEHUS

OOmrast xapakTepucTuka rajnoreHoB. OcoOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIE CTETICHU
okucnenus. CtpoeHne u (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHUMHUYECKHE
CBOMCTBAa Ha IpUMepe XxJopa (B3aUMOJEHCTBUE C MeETalJIaMH, HEMETaJIaMH, IEeJI04YaMu).
XnopoBojopoa. ConisiHas KHUCIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHuUe, npumeHeHue. JlelicTtBue
XJIOpa U XJIOPOBOJOPOJAa HAa OpPraHu3M 4YeJoBeKa. BakHelluue XJIopuabl U KX HAXOXKJICHHUE B
IIPUPOJIE.

OOmast xapakrepuctuka »1meMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CrtpoeHne W (U3NYECKHE CBOWCTBA MPOCTHIX BEHIECTB —
KHCJIOPOAa M Cepbl. AJUIOTPOIIHbIE MOJU(PHUKAIIMNA KHCIOPOJIa U Cepbl. XUMHUYECKHE CBOWCTBA CEPHI.
CepoBosiopo, cTpoeHHe, (pu3ndeckue U XxumMudeckrue cBoiicTBa. OKCHIBI Cepbl KaK MpeICTaBUTENH
KUCIOTHBIX OKcuAoB. CepHast kucioTa, (U3NYECKHE U XHMHYECKHME CBoicTBa (oOmme Kak
MIpe/ICTaBUTENs Klacca KUCIOT U creurduueckue). XUMUYECKHE pEeaklUy, JIeKallue B OCHOBE
MIPOMBIIIJIEHHOTO CcHoco0a MojydeHus: cepHoil kuciotThl. [Ipumenenue cepnoil kucnotbl. Comu
CEpHOI KHCJIOTHI, Ka4eCTBEHHAsI peakius Ha cyabdaT-uoH. HaxoxmaeHue cepsl U e€ COeAMHEHHH B
npupoje. XUMUYECKOE 3arps3HEHUE OKPYXKAFOIIEH Cpellbl COSTMHEHUSIMU Cephl (KUCIIOTHBIE JIOKIH,
3arpsi3HEHUE BO3IyXa U BOJOEMOB), CIOCOOBI €T0 MPeI0TBPAIICHHS.

OOmass xapakrepucTuka 3JeMeHTOB VA-rpynnbel. (OcCoOEHHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKHCICHHS. A30T, paclpoCTpaHeHHEe B MPHPOJIe, pru3ndeckne U XUMHUYECKHE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHUaK, ero (u3NYecKue U XUMHUYECKHE CBOICTBa,
nosrydeHue u npumeHerne. Conmm aMMOHHS, UX (U3NYECKHE W XUMUYECKHE CBOMCTBA, IPUMEHEHH €.
KauecTBeHHast peakuyds Ha HOHBI aMMOHHUS. A30THas KHCIOTa, €€ MOodydeHue, (U3NYECKue H
XUMUYECKHE CBOMCTBa (00mMe Kak WPEACTaBUTENs Kiacca KHCIOT | CHelu(UUIECcKue).
Hcnonp30BaHre HAUTPATOB M COJICH aMMOHHMS B Ka4eCTBE MHUHEPAIBHBIX YAOOpeHH. XUMUYECKOE
3arpsi3HEHUE OKPYXAloIIe cpebl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsa3HEeHHE BO3ayXa,
moYBkl ¥ BoA0EMOB). Docdop, ammorponHbie Moaudukauu Gocdopa, Gpuzndeckne U XUMHICCKHE
ceorictBa. Okcun docdopa (V) u dochopHas kuciora, ¢usnueckue W XUMHUUYECKHE CBOMCTBA,
nosyuenue. McnonszoBanue GpocdaroB B KauecTBE MUHEPAIBbHBIX yI0OPEHHIA.

OO6mrast  xapaktepucTuka d3JeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe CTENEHU OKHCICHHS. YTIEpoJ, alJIOTPONHbIE MOAM(UKAINK, PACIpPOCTPAHEHUE B
npupoje, U3NYecCKue U XUMHUYECKHe CBoicTBa. Ancopbums. KpyroBopor yriepoja B IpHpoje.
Oxcuapl yriaepoaa, ux (pu3Myeckre U XMMHUYECKHUE CBOICTBA, NIEHCTBHE HA KUBBIE OPraHU3MBIL,
MOJIyueHUE U TpPUMEHEHHUE. DKOJIOTMYecKHe NpoONeMBbl, CBs3aHHBIE C OkcuaoMm yriuepoaa (IV),
TUIOTEe3a II00aTbHOr0 TOTEIUICHUS KJIMMaTa, MapHUKOBBIN 3P QeKT. YroibHas KUCIOTa U €€ COJH,
ux (Qu3nYeckrue M XMMUYECKUE CBOICTBa, MOJydeHHE U mpuMeHeHune. KauecTBeHHas peakius Ha
KapOoHaT-uOHKI. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHble MOHATHA 00 OpPraHWYECKUX BEIIECTBAX KaK O COEIMHEHMAX Yriepoja
(MeTraH, 3TaH, 3TWJIEH, alETUJICH, 3TAaHOJ, TNIMLIEPUH, YKCYCHas KucioTa). IIpuposHble MCTOUHUKU
yIJI€BOAOPOAOB (Yrojb, MPUPOIHBINA ra3, HEPTh), MPOIYKTHl UX MepepaboTku (OeH3UH), UX poJib B
ObITY W TpOMBIIIEHHOCTU. [loHATHE O OHOJOrMYecKHM Ba)KHBIX BEIIECTBaX: XKHUpax, Oenkax,
yIJIeBOJAaX — M HUX pPOJM B KU3HM 4YeloBeKa. MarepuanbHOE €JUHCTBO OPraHMYeCKHX MU
HEOPraHUYeCKUX COCTMHEHUH.

KpemHuuid, ero ¢puznyeckre 1 XuMHUECKUE CBOWCTBA, MOTydyeHHe U npuMeHeHne. CoequHeHus
KpeMHUs B mpupozae. OOmue mpexacrasieHus o6 okcuae kpemuus (IV) m kpemHHMEBOH Kucnore.
Cunukarel, WX HCHOJB30BaHHWE B OBITY, B NPOMBIIJICHHOCTH. BaxkHeilne CTpouTeNbHbIe



MaTepuanbl: KepaMHuKa, CTEKJIO, IIEeMEHT, OeToH, kene300eToH. I[Ipobmembr Oe30macHOTO
WCIIOJIb30BAHUS CTPOUTEIBHBIX MATEPUAJIOB B MIOBCETHEBHOM JKU3HHU.

Xumuueckuii 3xcnepumenm:

M3Y4YCeHHE OO0pa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJISHOM KHCJIOTHI, IMPOBEICHUE
KAueCTBEHHBIX PEAKIUi Ha XJIOPUI-UOHBI M HAOIIOJIEHUE IMPU3HAKOB WX MPOTECKAHMS, OIIBITHI,
oTpaxaromue (U3MYECKHe W XHMUYECKUE CBOWMCTBA TAJOTCHOB W WX COCAWHCHUU (BO3MOXKHO
WCTIOJb30BAHME BHJICOMATEPUAIOB), O3HAKOMJICHME C o0OpasuamMu XJIOPUAOB (TaJIOTEHHUIOB),
O3HAaKOMJIEHHE C oOpasmamMu ceppl M €€ COCIUMHEHUSMH (BO3MOXHO  HCIIOJIb30BAHUE
BHJIEOMATEepUaOB),  HaOMIOJCHUE  Tporecca  OOyrJIMBaHMUA ~ caxapa  MOJ  JIEHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI, M3YYEHHE XUMHUYECKHUX CBOWMCTB pPa30aBICHHOW CEpHOM
KHCIIOTBI, TPOBEJCHUE KAYSCTBEHHOW peaknuu Ha Ccyib(ar-uoH u HaAOMIOACHHME NpHU3HAKa e&
MPOTEKAHMS, O3HAKOMJICHHE C (DM3MUSCKUMH CBOHCTBAMHU a3oTa, ¢docdopa U WX COCTUHCHHIMA
(BO3MOKHO HCIIOJIb30BaHHME BMJIEOMATEpPUANIOB), 00pa3llaMHu a30THBIX U (POochOpHBIX yI0OpeHHi,
MoJy4eHue, coOupaHue, paclio3HaBaHUE M M3y4yeHHUE CBOWCTB aMMHaKa, IPOBEJICHUE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHUA U (docdaT-uOH U U3ydeHHE MPU3HAKOB MX MPOTEKaHUs, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHOW a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE BHICOMATEPHAIIOB),
M3y4YeHUE MOJIeJel KPUCTAIUTMYECKUX PEmIETOK anmasza, rpaduta, (yiepeHa, 03HAKOMIICHHE C
MPOIIECCOM  acopOIMKi  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YINIEM H  yCTPOHWCTBOM
MPOTHBOTa3a, IMOJyYeHHE, cOOMpaHue, pPACIO3HABAaHWE W HM3YUYEHHE CBOWMCTB YTJIEKHCIIOTO Tasa,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMH Ha KapOOHAT M CHJIMKAT-WOHBl W W3YYCHHE NPHU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHWE C TPOAYKIMEH CHUIUKATHOW  TPOMBIIUICHHOCTH, pelIeHue
AKCIIEPUMEHTAIIBHBIX 33724 10 TeMe «BakHelne HeMeTauTbl U UX COSTUHEHUS.

MeTaJiibl M X COEIMHEHUS

OO01ast XapaKTepUCTHUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAHUU UX IOJIOKEHUS B
[Tepuonnueckot cucrteMe xumuueckux osnemeHtoB [[. M. MeHneneeBa M CTpOEHUS aTOMOB.
Crpoenne wmetawioB. Metaimyeckas CBSI3b W METAUIMYECKass KPUCTANIMYECKas pEIIETKa.
DJIEKTPOXUMHUYECKUH Pl HANPSAKEHU MeTauioB. OU3NYecKue U XMMUYECKUE CBOKMCTBA METAJIJIOB.
O6mwme crnocoObl MmoaydeHus: MeTauioB. [IoHSATHE O KOPPO3WUH METAIOB, OCHOBHBIE CITOCOOBI
3alUThl UX OT Koppo3uu. CruiaBsl (CTallb, YyT'YH, AIOPATIOMUHUMN, OpOH3a) U UX IIPUMEHEHUE B OBITY
Y MIPOMBIILIJIEHHOCTH.

[[lenounble MeTaUIbL: MOJOKeHUE B [lepuoanyeckoil cucteMe xumudeckux sneMmenToB /. U.
MeneneeBa, CTpO€HHE UX aTOMOB, HaXOXJI€HHUE B npupojae. Pu3nueckue U XUMUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanusg). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [IpuMeHeHue MenoYHbIX
METAJUIOB U UX COEAMHEHMIA.

[llenouyHo3emMenbHbIE METAJIBl MarHui W KaJlbLM: moJiokeHue B Ilepumonnueckoil cucreme
xumudeckux sinemeHTtoB J[. M. MenaeneeBa, CTpoeHHE HMX aTOMOB, HAXO0XJEHHE B IPUPOJIE.
Ou3nyecKkue 1 XUMUYECKHE CBOWCTBAa MarHusl M Kanblus. BaxHeilne coequHeHus Kanblust (OKCU,
TUAPOKCHU, coiu). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEeHHUS.

Amomunuit: nonoxenue B Ilepuommueckoil cucremMe xumuueckux snmeMmentoB [ W
MeneneeBa, CTpOEHHE aToMa, HAxOXJeHUE B mpupoae. Puznueckne U XUMUYECKHE CBOWCTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA ¥ TUPOKCHIA aTFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuueckux anemeHToB . 1. Menneneena,
CTPOEHHME aTOMa, HaXOXKJeHUE B npupoje. Pusnveckue U XMMUYECKUE CBOMCTBA xene3a. OKCuapl,
ruapokcuabl u conu xenesa (1) u sxenesa (III), ux cocras, cBoiiCTBa U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C 00pa3llaMH METAJIOB M CIUIaBOB, UX (DU3MYECKUMH CBOMCTBAMHU, U3yUCHHE
pPE3yIbTATOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJIB30BAaHME BHICOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBUS OKCH/IAa KANbIUsl U HATPUS C BOAOU (BO3MOXKHO HCIIOIH30BaHHE BHICOMATEPUATIOB),
WCCIIEIOBAHUE CBOMCTB >KECTKON BOJBI, Mpollecca TOPEHHS jKele3a B KUCIOpoAe (BO3MOKHO



WCIIOJb30BAHUE BHUACOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX DPEAKIU HAa HOHBIL:
MarHus, KaJbLMs, alfoMUHUs, IuHKa, xkene3a (1) u sxenesa (III), menu (I1), nabmtonenue u onvcanue
MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMHU HATpHUS, Kallus U KaJlblus (BOZMOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAJIOB), HCCIEIOBAaHUE aM(POTEPHBIX CBOWCTB THJPOKCHAA ATIOMUHHUS M THUIPOKCHUAA
LIUHKA, PEeLIEHUE FKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BaxkHeiine MeTajlyibl U UX COCIMHEHUSD.

XuMus M OKpy:Kaomas cpeaa

BemectBa u marepuanbl B IMOBCEIHEBHOW KU3HU 4YeJIOBEKa. be3omacHoe HCHOJb30BaHUE
BEILIECTB U XUMUUYECKUX peakiuii B ObITy. [lepBas momMoIb npyu XUMUYECKUX 0XKOTaxX U OTPABIICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpyXkaroled cpeabl (mpeaenbHas TOMYCTUMasi KOHIIEHTpaIus
BelecTs, nanee — [1JIK). Posib xuMuu B pelieHuu 3K0JI0rH4eCKUX IpooiieM.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3loB MaTepUaIoB (CTEKIIO, CIIAaBbI METAJUIOB, IIOJTMMEPHBIC MATEPHAIBI).

Meosrcnpeomemmnoie ceasu

Peanuzarust MeXIIpeIMETHBIX CBSI3€M TPH M3YUEHHUH XUMHH B 9 Ki1acce OCYIIECTBISIETCS yepes
WCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTUM, TaK W TOHSATUM, SBIISIOIIMXCS
CHUCTEMHBIMU IS OTJCJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: HAYYHBIM (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KJIacCUuUKaIKs, TEPUOINIHOCTh, HAOIIO/IEHNE, SKCTIEPUMEHT, MOJISTUPOBAHNE, H3MEPEHUE,
MO/IENb, SIBJICHHE, TAPHUKOBBIN A((DEKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusmka: wMaTepus, aroMm, OJJIEKTPOH, TPOTOH, HEWUTPOH, WOH, HYKIWI, H3OTOIIHI,
PaIMOaKTUBHOCTD, MOJIEKYJIA, JIEKTPUUYECKHUI 3apsi, TPOBOTHUKH, TIOJYIIPOBOTHUKH, AUIIEKTPUKH,
(hoTOdIEMEHT, BEIIECTBO, TeJNO, OOBEM, arperaTHO€ COCTOSHHE BEIIECTBa, Ta3, pPacTBOp,
PacTBOPUMOCTbH, KPUCTAJUTMUECKAsT PEMIETKA, CIIJIaBbl, (PU3UYECKUE BETMYUHBI, SMHUIIBI U3MEPEHUS,
KOCMHUYECKO€ MPOCTPAHCTBO, IJIAaHETHI, 3BE3/b1, COJIHIIE.

buonorus: dotocuntes, npixanue, Ouocdepa, SKOCHCTEMa, MHUHEpAIbHBIC YIOOpEHHS,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTaTeNIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIIBI, TOPHBIC MOPOIBI, MOJE3HBIE UCKOIAEeMEbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJbTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOrO oOIero oOpa3oBaHUs
JOCTUTAIOTCS B X0Ji¢ OOYYCHHUs XMMHUU B €IMHCTBE YYCOHOH M BOCHHMTATEILHOW JCSITEIHLHOCTH B
COOTBETCTBUU C TPAJAUIUOHHBIMU POCCHHCKMMHU COIMOKYJIBTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMH, TPUHSITHIMH B OOINECTBE MpPaBUJIAMU M HOPMaMH TIOBEICHHUS W CHOCOOCTBYIOT
mporeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATTM3AIMH 00yYarOIINXCS.

JIMYHOCTHBIE  pe3yJabTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTHBHBIX IICHHOCTHBIX OPUEHTAIINI U pacIIUpEHNE ONbITa ASSITENFHOCTU Ha €€ OCHOBE,
B TOM YHCJI€ B YaCTH:

1) naTpMOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIICHHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJEIUIO, TMOHUMAaHUS 3HAYEeHHsS XUMUYECKOW HayKd B JKU3HH COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEpPHON WH(pOpManueil O TepeoBBIX JOCTHIKEHUAX U OTKPBITHIX
MHPOBOM M OT€YECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 yCTpOMCTBE MUpa U
00I111eCTBA;

2) rpaKIaHCKOr0 BOCIUTAHUS:



MPEJICTaBICHUSI O COIMUATBHBIX HOPMaxX M TMPaBWIAX MEXJIMYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B 0OIIECTBEHHO TM0JIE3HOM,
y4eOHOMCCIIEIOBATEICKOM, TBOPYECKOWM W JPYrUX BHJAX JEATCIBHOCTH, TOTOBHOCTH K
pa3Hoo0Opa3HO COBMECTHOW AEATEIPHOCTH TPU BBHITIOJHEHHHM Y4YeOHBIX, MMO3HABATEIBHBIX 3aj1ad,
BBITIOJIHEHUM XHMHYECKUX OKCIEPHUMEHTOB, CO3/IaHUM YYEOHBIX TIPOCKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHUIO W B3aUMOTIOMOINM B TPOIECCe ATOW Y4eOHOH JEeATEIBHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJICHUE W TIOCTYIKH CBOWX TOBAPHIICH C MO3WUIIUU HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHHUS MOCJIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'O NO3HAHUA:

MHPOBO33PEHUECKHE MPEJCTABICHUS O BEIIECTBE U XUMUUYECKOU PEaKIUU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH M COCTABJISIONIME OCHOBY Ui TOHUMAHUSA CYIIHOCTH
HAyYHOW KapTUHBI MHpA, MPEACTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS IPHUPOJIEI,
B3aMMOCBSI35IX YEJIOBEKA C IPUPOIHOM CPEOH, O POJIM XMMHUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABaTEIbHBIE MOTHBBI, HAIPABJICHHBIC HA IIOJIyYCHUE HOBBIX 3HAHWM TI0 XUMUH,
HEOOXoauMbIe Juisi OOBSCHEHHS HaONIOAAaeMBIX TPOIECCOB H  SIBIICHWW, IMO3HABATEIBHOM,
MH()OPMAMOHHONW W YHTATEIBCKOW KYJIbTYpPhI, B TOM YHCIJIC HABBIKOB CAMOCTOSATEIHHOU PabOTHI C
Y4eOHBIMH TEKCTaMH, CIPAaBOYHON JIMTEPATYpPOH, JOCTYITHBIMH TEXHHUYECKUMH CpPEICTBAMH
WH()OPMAIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYYEHHIO M TIO3HAHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M HCCIEIOBATEIILCKON NIEATETbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPABJICHHOCTH U YPOBHS OOyJYCHHSI B TabHEHIIIEM;

4) dopMupoBaHNs KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIIECHUS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha
310pOBBII 00pa3 KU3HU, OCO3HAHHUE MOCIEACTBUM M HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
QJIKOTOJISI, HApPKOTHKOB, KypEHHUs), HEOOXOTUMOCTH COONIOJACHHUS TMpaBUi O€30MacHOCTH TPH
oOpallleHnH ¢ XUMUYECKIMH BEIleCTBaMU B OBITY U peaibHOU KU3HU;

5) TpyaoBOro BOCIIMTAHMS:

UHTEpEC K MPaKTHUYECKOMY HM3yuUeHUIO mpodeccuil U Tpyda pa3InyHOro poja, YBaKEHHE K
TPYAy U pe3ylbTaTaM TPYAOBOH IESITENbHOCTHU, B TOM YHCJE HAa OCHOBE MPUMEHEHHS IMPEeIMETHBIX
3HAHMUN 10 XUMHUH, OCO3HAHHBINA BHIOOP MHIAMBUAYAIBHON TPACKTOPUH IMPOJOLKEHUS 00pa30BaHus C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HWHTEPECOB U
noTpeGHOCTeH, ycnemHol npodecCHOHaIbHON AESITeNTbHOCTH U Pa3BUTUS HEOOXOAMMBIX YMEHHIA,
TOTOBHOCTb aJalITUPOBATHCS B MPO(PECCHOHAIBHOM cpesie;

6) DKOJIOrN4eCKOro BOCIIUTAHUSA:

9KOJIOTHYECKH IIeJiecooOpa3Hoe OTHOLIEHHE K NPUPOJie KaKk HCTOYHHMKY KU3HU Ha 3emie,
OCHOBE €€ CyIEeCTBOBaHHUS, MOHMMAaHHE LIEHHOCTU 3J0POBOTO U O€30MacHOro o0pasa >KU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PM3MUECKOMY U MCUXHYECKOMY 3J0POBbIO, OCO3HAHHE
LIEHHOCTU COOJNIIO/IEHUs] MpaBUil OE30MacHOTO MOBEACHUS MpHU PadOTe C BEIIeCTBAMH, a TAKXKE B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJlydyaeMble MPH W3YYCHUU XUMHH, JJIs PElIeHUs 3a/aad,
CBSI3aHHBIX C OKPYKAIOIIEH MPUPOTHON Cpefoi, sl MOBBIIIEHUS YPOBHS SKOJIOTUYECKOUN KYIbTYPHI,
OCO3HAHHUS TJI00ANBFHOTO XapaKTepa dKOJOTHUYECKUX MPOoOIeM M MyTed WX PEIIeHUs MOCPEICTBOM
METO/IOB XUMHH, DKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS MM B MO3HABATENBHOM,
KOMMYHHKATHBHOM U COLIMANTBHON MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pPe3yabTaTOB BBIACISIOT 3HAYMMbIE M7  (QOopMHpOBaHUS
MHUPOBO33pEHUS OOIeHAyYHbIE TOHATUS (3aKOH, TEOpHS, MPUHIMUI, THUIOTe3a, (akT, CUCTeMa,
MPOLIECC, IKCIEPUMEHT U JIPYroe.), KOTOpble HCIONB3YIOTCSA B E€CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax M TMO3BOJIIIOT HAa OCHOBE 3HAHUUM M3 OTUX MpeaMeToB (OPMHUPOBATH MPEACTABICHUE O



LEJIOCTHOM HAayyHOW KapTHHE MHUpa, U YHHBEpCAlbHble YyueOHble AEHCTBHS (IIO3HABAaTEIbHBIC,
KOMMYHHUKATHBHBIE, PEryISTUBHBIC), KOTOpblE OO0ecrneYnBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUIAHUPOBAHHUIO M OCYILIECTBIICHUIO YU€OHOH eATEILHOCTH.

Ilo3naBaTenbHBIC YHHBeEpPcAJIbHbIE YUeOHbIe qelCTBUS

ba3oBrble 1ornyeckue 1eHCTBHUA:

YMEHUS HUCIIOJIb30BATh IPUEMBI JIOTMYECKOTO MBIIIJIEHUS [IPU OCBOCHHUM 3HAHUM: PaCKpbIBaTh
CMBICIT XMMHUYECKUX NOHATHH (BBIICNIATh UX XapaKTepHbIE MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C
IPYrUMH TIOHATHSMH), HCIIOJIb30BaTh MOHATHUS Ui OOBSICHEHUS OTIENBHBIX (DAKTOB M SIBICHUIA,
BBIOMpATh OCHOBAaHUS M KPUTEPUH Uil KIACCU(PHUKAIMHA XUMHUYECKAX BEUIECTB M XUMHUYECKUX
peakiuii, ycTaHaBIUBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXJIYy OOBEKTAaMU M3Y4YEHHs, CTPOUTHh
JIOTUYECKUE pACCYXACHUS (MHIYKTUBHBIC, JI€AyKTUBHbBIC, [0 aHAJOTUH), JEJaTh BBIBOJBI U
3aKJIH0YCHUS;

yMEHHE NpPHUMEHATHh B IpOLEcce MNO3HaHWs MOHATUS (IIpeIMETHbIE U METallpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, HCIOJb3yeMble B XHMHH, I[PEoOpa3OBbIBATh IIHPOKO
MIPpUMEHSIEMblE B XUMHUHU MOJEJIbHbIE TPEACTABICHUS — XUMUYECKHI 3HaK (CHMBOJ 3JIEMEHTA),
XUMHUecKas (popmysa U ypaBHEHUE XUMUUYECKOM peakluy — MPU PelIeHUH y4eOHO-TI03HABATEIbHBIX
3a1a4, ¢ Y4€TOM ITHX MOJIEIBHBIX NPEICTABICHUMN BBIABIATH U XapaKTEPHU30BATh CYIIECTBEHHBIE
MPU3HAKU U3y4aeMbIX 0ObEKTOB — XMMHUECKHUX BELIECTB U XUMHUUYECKUX PEAKIIMM, BBISBIATH 0OLIMe
3aKOHOMEPHOCTH, NMPUYUHHO-CIICJCTBEHHBIE CBSI3M W IMPOTHBOPEUYUS B H3y4aeMBIX IMpPOIECCaX H
SBJICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHHE HCII0JIb30BaTh IIOCTABICHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUSA, a TAKXKE B
KayecTBE OCHOBBI i (OPMHUPOBAHUS TUIOTE3bl O IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CY)KJICHUH;

NpUOOpETEHNE ONbITa IO IUIAHWUPOBAHUIO, OPraHM3allUd M IPOBEACHUIO YYEHHYECKHX
JKCIIEPUMEHTOB, YMEHHE HaAOII0AaTh 3a XOJOM IPOLECCa, CAMOCTOSTENBHO IPOTHO3MPOBATH €TO
pe3ynbTar, (GopMyaupoBaTb OOOOIIEHHS M BBIBOABI IO pE3yJIbTaTaM IMPOBEIEHHOIO OIBITA,
HCCIIEIOBAHUS, COCTABIISITh OTYET O MIPOJAETaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

YMEHHUE BbIOMpATh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MHPOPMALUIO Pa3IMYHBIX BUIOB U
bopM mpeacTaBIEHUs, IMOJIydaeMYI U3 Pa3HbIX HMCTOYHUKOB (HAy4HO-TIIOMYJISIpHAs JUTepaTypa
XMMUYECKOI0 COJIEpXKaHMsl, CIIPaBOYHbIE 1MOCOOMs, pecypchl VIHTepHeTa), KpUTHUECKH OLIEHUBATh
IIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAILIHIO;

YMEHHUE MPUMEHSTh pa3IM4Hble METOJbl M 3allpOChl IPU MOUCKE U OTOOpE HMHpOpPMALUHN U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOIUMBIX /ISl BBIMOJHEHUS y4eOHBIX M IO3HABATENbHBIX 3aay
ONpENIeNIEHHOTO THUMa, NpUOOpeTeHHe OmbITa B OOJACTH MCIOJB30BaHUA HH(POPMALUOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTUH, OBJAJACHHUE KYJIbTYpPOH AKTUBHOIO HCIOJb30BAaHUS Pa3INYHbIX
IIOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BEIOMPATh ONTUMAIbHYIO (POpMY MpeCTaBICHHs HH(DOPMaLIUK
U WUTIOCTPUPOBATh pellaeMble 3a7aull HECJIOKHBIMU CXEMaMH, AMarpamMMaMu, Jpyrumu (Gpopmamu
rpaduKu 1 UX KOMOMHALUAMY;

YMEHHE HCIOJb30BaTh M aHAIM3MPOBaTh B THpolecce YUeOHOH M HCCIe0BaTENIbCKOM
NeATeIbHOCTH UH(POPMALIUIO O BIMSHUM MPOMBIIIIEHHOCTH, CEIbCKOTO X03sCTBa M TpaHCHOpPTa Ha
COCTOSIHME OKPYKAIOIIEH IIPUPOIHON CPEIBI.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIC JCHCTBHUA:

YMEHHUS 3a/1aBaTh BOIPOCHI (B X0Ji€ Juayiora U (WiIK) TUCKYCCHM) MO CYIIECTBY 0OCYKAaeMoit
TEMBI, POPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTENHHO BBIMOJIHEHHS TPEUI0KEHHON 3a1a4H;

YMEHUS NPEICTABIATh IOJYYEHHBIE PE3YNIbTAThl [I03HABATEIBLHON JEATEIBHOCTH B YCTHBIX U
MMACbMEHHBIX TEKCTAX; I€JIaTh MPE3EHTALUIO PE3YJIbTATOB BBIMOJHEHUS XUMAYECKOTO IKCIIEPUMEHTA



(;mabopaTopHOro ormeiTa, Ja0OPaTOpHOH pPabOTHl MO HCCIEIOBAHMIO CBOMCTB BEIIECTB, Y4€OHOTO
IIPOEKTA);

yMEHUSI y4eOHOTO0 COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW MO3HABATEIBHOU W
MCCIIEI0OBATENILCKOM NESITETbHOCTH IPU PELICHUH BO3HUKAIOUIUX MpoOJIeM Ha OCHOBE yuéTa 00ImuX
MHTEPECOB M COTJIACOBAaHUS MO3UIMK (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD»,
KOOpPJMHAIUSI COBMECTHBIX JAECHCTBUMN, ONPEACICHUE KPUTEPUEB MO OLIEHKE KaYeCTBA BBINOJIHEHHOM
paboTHI 1 apyrHe).

PeryasitTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUS:

YMEHHME CAMOCTOSITEJIbHO ONPENENATh LEeNU JeSITeNbHOCTH, IUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJMPOBATh U IPU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOIO JIEATEIBHOCTh, BEIOUpATh HanboJiee
3 PeKTHBHBIE CIIOCOOBI PEHICHUsT YIeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIISTh
WA KOPPEKTUPOBATH MPEJIOKEHHBIA aJTOPUTM JICUCTBUN IPU BBINOJHEHUHU 33JaHUN C Y4ETOM
MOJIyYE€HUs HOBBIX 3HAHUH 00 U3ydyaeMbIX OOBEKTaX — BEIIECTBAX U peaKUusiX, OLIEHUBATh
COOTBETCTBHUE IMOJYYEHHOTO pe3ysibTaTa 3asBJIECHHON LIeIM, YMEHHE HUCII0Ib30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUU 3aJJaHUI.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB 10 OCBOCHHUIO 00S3aTENBHOTO  COJIEpKaHus,
YCTaHOBJIEHHOTO  JaHHOW  (enepanbHO  pabodeil  MporpaMMol, BBIIENSAIOT:  OCBOCHHBIE
00yyarouMMuUCs HaydHble 3HaHUS, YMEHUS U CIOCOObI NeHCTBUi, cnenuduieckue g IpeaMeTHOMN
obnactun «XuUMHS», BUABl JAEATEIHLHOCTH MO MOJYYEHHIO HOBOTO 3HAHHUS, €ro HMHTEpIpeTaIiH,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3JIMUHBIX YIE€OHBIX U HOBBIX CUTYaLIUSX.

K xonmy oOyuenuss B 8 kuacce mpeaMmeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(OPMHUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

® PAaCKpbIBATH CMBICI OCHOBHBIX XUMUYECKUX OHATHI: aTOM, MOJIEKYJIA, XMMUYECKUN JIEMEHT,
IIPOCTOE BEILECTBO, CJIOXKHOE BELIECTBO, CMECh (OTHOPOJHAS U HEOAHOPO IHAS ), BAJIEGHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAs U MOJIEKYJISIPHAS MAacca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAs
Macca, MaccoBasi 10JI1 XMMUYECKOT0 JIEMEHTA B COEJMHEHUH, MOJIIPHBIM 00BEM, OKCH,
KHCJIOTa, OCHOBAHUE, COJIb, NEKTPOOTPHULATEILHOCTD, CTEIICHb OKUCIICHUS, XUMHYECKas
peakuus, Kaaccu(uKaus peakiuii: peakiuu COeAMHEHUs, PEAKIIUU PA3I0KEHUS, PEaKLuU
3aMelleHus, peakuy oOMeHa, 9K30- U SHJOTEPMUUYECKUE PEAKLIUH, TEIUIOBON 3PPEKT peakuuy,
AP0 aToMa, JIEKTPOHHBIH cI0i aToMa, aTOMHasi OpOUTab, PAJIyC aToMa, XUMUYECKas CBS3b,
IIOJISIpHAs ¥ HETIOJISIpHAs. KOBAJICHTHAS CBSI3b, HOHHAS CBSA3b, MOH, KATUOH, AHUOH, PAaCTBOP,
MaccoBas /10J1s BellecTBa (IIPOLEHTHAs! KOHLEHTpallKs) B pacTBOPE;

® MJUIFOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMUYECKHUX MOHATHN U IIPUMEHATD 3TH MOHATHS IIPU
ONMCAHUU BEUIECTB U UX NIPEBPALLECHUM;

® UCMOJb30BATh XUMUUECKYIO CUMBOJIUKY ISl COCTaBJIE€HUs (JOPMYII BEIIECTB U YpaBHEHUN
XMUMHMUYECKUX PEaKLINM;

® OINpeAeNsITh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEJJUHEHUSX, CTEIIEHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, IPUHAIIICKHOCTD BEIIECTB K ONPEIeIEHHOMY KIaccy
COEIMHEHUH 1o GpopMyam, BUJI XHMUUECKON CBSA3M (KOBAJEHTHAsl U HOHHAS) B HEOPraHMUECKUX
COCIMHEHUX;

e packpbiBaTh cMbIci Ilepunoanueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTpUpPOBAaTh IOHUMAaHKE
MIEPUOINYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX AIEMEHTOB OT UX IMOJIOKEHHUS B
Ileproguueckoi cucTeMe, 3aKOHOB COXPAHEHHUSI MacChl BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHMsI, 3aKOHa ABOrazipo;

® ONMCHIBATh U XapaKTepu30BaTh TabauHyto hopmy [leproanyeckoit CUCTEMBI XUMUYECKUX
3JIEMEHTOB: Pa3JIMYaTh MOHATUS «TJIaBHas noArpymnmna (A-rpymmna)» u «nobdouyHas noarpymnmna (b-
rpyImmna)», Majble 1 OOJbIINe ePHOIbl, COOTHOCUTh 0003HAYSHHSI, KOTOPbIe UMEIOTCS B TaOIHI1Ie
«Ilepnonuyeckas cucreMa XuMHueckux a1eMeHToB JI. . MeneneeBa» ¢ 4ucioBbIMU



XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsf siipa, odriee
YHCIIO AJIEKTPOHOB U PACIPEICICHUE UX 110 JIEKTPOHHBIM CJI0SIM);
KJIaccu(UIMPOBATh XUMUYECKHE JIEMEHTbI, HEOPTaHMUECKUE BEIECTBA, XUMUUECKUE PEaKIIH
(110 YMCITy U COCTaBy y4acTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEILIOBOMY YD PEKTY);
XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEILIECTB Pa3IMYHBIX KIACCOB,
MOJITBEPXK/1asi ONMCAHUE IPUMEPAaMHU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIIU;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYeCTBEHHOTO COCTaBa,
BO3MO’KHOCTH MPOTEKAHMS XUMHUYECKUX MPEBPALICHUN B PA3INYHBIX YCIOBUSX;
BBIUUCIIATH OTHOCUTEIIFHYIO MOJIEKYIIIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJTIO
XMUMMUYECKOTO 3JIEMEHTA 10 (hopMyJie COETUHEHHS], MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE,
MIPOBOJIUTH PACUETHI TI0 YPAaBHEHUIO XUMHUYECKOH PEaKIINu;
MPUMEHSTH OCHOBHBIE OTIEPAIINU MBICIUTEIIFHON e TEIFHOCTH — aHAJIN3 M CUHTE3, CPaBHEHUE,
0000111eHIE, CUCTEeMAaTH3alIMI0, KITACCU(UKAIINIO, BBISIBICHUE TPUUYUHHO-CIICJCTBEHHBIX CBSI3EH
— JUTSI U3YYEHUs] CBOMCTB BEUIECTB M XUMHUECKUX PEAKINi, €CTECTBEHHO-HAYyYHBIE METOIbI
MO3HAHUA — HAOIIOICHNE, N3MEPEHHE, MOCTPOBAHNE, SKCIIEPUMEHT (PEaTbHbIA 1
MBICJIEHHBIN );
CIIeZIOBATh MPaBHUJIAM TI0JIB30BaHUS XUMHYECKON TIOCYI0N U Ta00paTOPHBIM 000pyIOBaHHUEM, A
TaKXKe MpaBUIaM 0OpaIIeHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJTHEHHIO
71a00paTOPHBIX XUMUYECKUX OTBITOB IO MOJTYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIECTB
(BOoZIOpOAA U KHUCIOPO/a), MPUTOTOBIEHUIO PACTBOPOB C OIpeIeIEHHON MaccoBO Jtoyei
pPacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH W IPOBOIUTH XUMUIECKHE IKCIIEPUMEHTBI IO
pacrno3HaBaHUIO PacTBOPOB IlI€JI0UEH M KUCIOT C TOMOIIbIO0 HHAUKATOPOB (JaKMyc,
dheHondTaneH, METHIOPAHX U IPYTHE).

K xoHiy o6y4yenust B 9 kiacce npeaMeTHbIE pe3y/IbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHX MOHATHI: XUMUYECKUI IEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTHOH, aHUOH, MPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIATENLHOCTD, CTEIICHb OKUCICHHUSI, XMMUYECKasl PEaKIIHsl, XUMHUYECKast CBSI3b,
TEII0BOM AP PEKT peaklnu, MOJIb, MOJIIPHBIN 00BbEM, PACTBOP, ANMEKTPOJIUTHI, HEAIEKTPOIUTHI,
ANIEKTPOJIUTUYECKAS AUCCOIHAIINS, PEAKIIUU HOHHOTO 00OMEHa, KaTalu3aTop, XUMUYECKOe
paBHOBecHe, 0OpaTHUMble M HEOOpaTUMbIE PEaKIH, OKUCIUTEIFHO-BOCCTAHOBUTEIbHBIE
peaxiuu, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
aM(pOTepHOCTh, XUMHUUYECKas CBA3b (KOBAJICHTHAsI, MOHHASI, METAJUINYECKAs ), KPUCTALITNIECKAsT
pemérka, Koppo3us METAIJIOB, CIIIaBbl, CKOPOCTh XMMHUYECKON PEeaKInU, IPeIeIbHO
nomyctumas konuentpanus [1/IK Bemiectsa;
WUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUN U IPUMEHSTH 3TU NOHSITUS IPU
OTIMCAHUU BEIIECTB U UX MPEBpPAIllCHU;
MCIO0JIb30BAaTh XUMHUUYECKYIO CUMBOJIUKY ISl COCTaBJICHHs (JOPMYIT BEIIECTB U YPaBHEHHIA
XUMUYECKUX PEaKIHii;
OTIpeNieNATh BAJIGHTHOCTb U CTENIEHb OKUCIIEHUS! XUMHUECKUX 3JIEMEHTOB B COSTMHEHUSAX
Pa3IUYHOrO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K ONpPEIEIEHHOMY KIIacCy COAMHEHUH 0
¢dopmynaM, BUA XUMHUYECKOH CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUINYECKasl) B HEOPraHUYECKUX
COEJIMHEHUSX, 3apsl HOHA 110 XMMHUYECKOH opMyIie, XapaKkTep cpelibl B BOJAHBIX pacTBOpax
HEOPraHMYeCKUX COCTMHEHUH, TUT KPUCTAJUIMYECKOHN PeIIETKM KOHKPETHOTO BEIECTBA;
packpeiBath cMmbici [lepuoandeckoro 3akona JI. 1. MenneneeBa 1 1eMOHCTPUPOBATD €T0
MOHMMAaHHe: OTMCHIBATh U XapaKTepu30BaTh Tabnuunyo Gopmy [lepuoanyeckoit cuctemMbl
XUMUYECKUX JIEMEHTOB: pa3inyaTh NOHATHUS «TJaBHAas MOArpymnmna (A-rpymnma)» U «moooyHas
noarpymnna (b-rpymnmna)», mansie U 00JIbIINE TEPHOABI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE



HUMCIOTCA B HepI/IOIIPI‘{eCKOﬁ Ta6J'II/ILIe, C YUCJIOBBIMH XaPAKTCPUCTUKAMU CTPOCHUSA aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsi sSApa, o01Iee YHCII0 IEKTPOHOB U pacIpeieieHue uX
110 SJICKTPOHHBIM CHOﬂM), OOBSICHATH O6H_[I/Ie 3aKOHOMCPHOCTH B USMCHCHUU CBOMCTB 3JICMCHTOB
U UX COCIMHEHUH B MPEIENIaxX MajblX IEPUOIOB U IIIaBHBIX MOAIPYIII C Y4ETOM CTPOEHUS UX
aTOMOB;

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKHUE 3JICMCHTBI, HCOPIraHNM4YCCKUC BCUICCTBA, XUMHUYCCKUC PCAKIIUA
(110 YMCITy U COCTaBy yYacTBYIOIIUX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (deKTy, 1o
M3MEHEHHUIO CTCIICHEH OKHUCIICHHS XUMHUYECKIX 3JI€M€HTOB);

XapaKTepU30BaTh (OMUCHIBATE) OOIIHNE U CIICIIH(PHUSCKUE XUMUYECKUE CBOMCTBA ITPOCTHIX U
CJIOJKHBIX BCUICCTB, MMOATBCPIKAAA ONTMCAHUEC NTPUMEPAMU MOJICKYJIAPHBIX U HOHHBIX ypaBHeHI/If/'I
COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHHﬁ;

COCTaBJIATh YPaBHEHUS JICKTPOIUTHUECKON JUCCOUAIINH KUCIIOT, MIEJIOYeH U COJIeH, TIOJTHBIE U
COKpaIEHHBIE YPaBHEHUS peaKliiii HOHHOTO 0OMeHa, YpaBHEHHUS peakuil, MOATBEPKAAIOIINX
CYII€CTBOBAaHHEC TE€HETHYECKOM CBS3H MCKIY BEIICCTBAMU PA3JIMYHBIX KIIACCOB;

PACKPBIBATE CYIIHOCTE OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKIII/II\/JI MOCPEACTBOM COCTABJICHU A
AIIEKTPOHHOTO OajaHca dTUX PEaAKINi;

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHS, BO3SMOXKXHOCTH NPOTCKAHUA
XUMUYECKUX IPEBPAILECHHN B PAa3JIMYHBIX YCIOBHSIX;

BBIUUCIIATH OTHOCUTEIFHYIO MOJIEKYISIPHYIO U MOJISIPHYEO MAcChl BEIIECTB, MACCOBYIO JIOJTIO
XAMHYECKOTO JIEMEHTA 10 (OpMyJie COSAMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
IIPOBOJIUTH PACUYETHI [0 YPAaBHEHHUIO XUMHYECKOU pEaKIINH;

coOroAaTh MpaBuiIa MOJIb30BAHUS XMMHUECKOH MOCY10H U J1abopaTOpHBIM 000PyIOBaHUEM, a
TaKXKe MpaBuiia 0OpaIleHUs C BENIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU TI0 BBITTOJTHEHHIO
1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJYYCHUIO U COOMPaHHIO ra3000pa3HBIX BEUIECTB
(aMMUaKa ¥ yrieKucioro rasa);

MIPOBOJIUTH PEAKIINH, TIOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHUA-, OpOMHI-, HOAHI-, KapOOHAT-, hocdar-, CHIIMKAT-,
cynb(dar-, THAPOKCHI-HOHBI, KATHOHBI AMMOHUS M HOHBI H3Y4YE€HHBIX METAIIJIOB,
MPHUCYTCTBYIOIIUE B BOJAHBIX PACTBOpPaX HEOPraHMYCCKUX BEILECTB;

MPUMEHSTH OCHOBHBIC OTIEPALIMU MBICIUTEILHOMN JESTEILHOCTH — aHAJIN3 ¥ CUHTE3, CPAaBHEHUE,
000011IeHNE, CUCTEeMAaTH3AIHIO, BBISIBIICHUE TPUYHMHHO-CIICICTBEHHBIX CBSA3CH — JUIS M3yYCHUS
CBOWCTB BEILECTB U XUMUYECCKUX PEAKIIN, ECTECTBCHHO-HAYYHBIC METOIbI IIO3HAHHS —
HaOJIr0/ICHUE, U3MEPEHHE, MOJICTUPOBAHNE, SKCIIEPUMEHT (PEabHBIN U MBICIICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopon. Ilonsitue o kucnorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsatue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma

12| Osemmenno : biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 ITonarre o MeTogaxX MO3HAHUSI B XUMUH 1
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI : bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubmuorexa [JOK
pa3aeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
8 | (Ha TPHMED https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBAPEHHOM COJIH)»
bubmuoreka [JOK
6 A 1
TOMBL H MOJICKYIIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuorexka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IIpocTei€ U CII0KHBIE BELIECTBA 1
https://m.edsoo.ru/ff0d2a6¢
bub OK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nomrorexa [

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSIHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 Xumnueckas popmyina. BanreHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCANHEHUHU https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Moumnspnas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJiMuecTBa, MacChl
17 BEILIECTBA M0 YPABHEHUSIM XUMHUYECKUX bubamorera LOK
HHecTBa o yp https://m.edsoo.ru/f0d5708
peakui
Knaccudukanuss XauMUuecKuX peakiinii
bu6mmoreka [JOK
18 (coenuHEeHMS, pa3JIOKECHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubnuoreka [JOK
19 sHIKIIoneaucT. O000IIeHnE 1
. https://m.edsoo.ru/ff0d40c4
crucTeMaTH3allus 3HaHUI
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckue U XUMUYECKUE CBOUCTBA

bubmmorexa [{OK
22 KHCJIOpoJia (peaKuyu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOBI MMOJTydeHUsT KHUCIOpOoia B
bubmmorexa [{OK
23 mabopaTopuH U IPOMBIIIUICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxkiuu, IoHATHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPABHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
(Hegs, yr ) Bu6maorexa LIOK
25 3arps3HeHre BO3/IyXa, CIIOCOObI €ro
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTuueckast pabota Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucaopoaa Bubnmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €r0o CBOMCTB)
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dOu3ndecKkue U XMMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojzopoaa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITondaTtue o KuCIOTax U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bubnunorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542¢
Brrunciienus o0béMa, KOJIMYECTBa
bubmmorexa [{OK
33 BEIIECTBA I'a3a 110 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Beruncnenust 006EMOB ra3oB 1o
bubmmoreka [IOK
34 YPaBHEHUIO PEAKIIUA HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIECHUH ra30B
35 du3nvecKrue U XMMUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonstue 06 bubnuoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHbie
bu6mmoreka [IOK
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 mo Teme
13 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [IOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuorexa [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHUYECKUE CBOMCTBA
bubnuoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusl: cocTaB, KinaccuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
(cp ) P bubmmoreka [{OK
46 CIOCOOBI OJYYEHUS, XUMUYECKHE
. https://m.edso00.ru/00ad9474
CBOMCTBA
[IpakTnueckas pabota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9as50
. bubmuorexa [JOK
49 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie MONBITKH KIacCUpUKAITIN
bubmuorexka [JOK
51 XUMHYECKUX deMeHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHbIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
bubmuoreka [JOK
52 [lepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 Ilepuropl, rpymnbl, NOATPYIIIbI

https://m.edsoo.ru/00adas52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
sanep. M3oromnsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI04eK
. bubnuorexa [JOK
55 aTOMOB 1eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronnyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [JOK
MenneneeB — y4€HBIH, MEIaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bub OK
59 HNoHnHas xumuyeckas CBs3b nomoreka I
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMuueckas bubnuorexa [JOK
CB3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoaspHasi XMMUYECKast bubnnoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakunu https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHCIUTENN U BOCCTAHOBUTENH
https://m.edsoo.ru/00adb076
65 KonTtponsHas pabora Ne4 mo teme bubnunoreka [JOK




«Ctpoenne atoMa. XUMHUECKasi CBA3b

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

66 PesepBHeiit ypok. O600IIeHNE 1 ! bubmmoreka [JOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHrIit ypok. O600IICHNE 1 ! bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHuI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6001IeHNE U | bubnuorexa [JOK
cUCTEMaTH3als 3HAHHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubmuorexa [JOK
2 CBOMICTB XUMHYECKUX DJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHUYeCKUX BELLECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBSI3U U THIIEI | bu6mmoreka [IOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMuaeckux | bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTU XUMUYECKOI
bubnuoreka [JOK
7 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[ToHaTHE O XUMHUYECKOM PABHOBECHUHU.
bu6mmoreka [JOK
8 @DakTOopbl, BIUAIOIIHAE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKECHUC

https://m.edsoo.ru/00adc28c




XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKOU
bubmmoreka [{OK
10 muccoranuu. CUIIbHBIE U clla0bie
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUsI peaKkIuil
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
. . bubnuoreka [JOK
12 OCHOBAHMH B CBETE IIPEACTABICHUIN
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MpeACTaBICHUI 00 Bubnmorexa [IOK
ped . https://m.edso0.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIUALINHT
14 [TonsiTue o ruapoIU3€E CoJe Bubmmorexa [IOK
P https://m.edso0.ru/00add9dd
15 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
bu6mmoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a49»
KounTtponsnas pabora Ne2 mo teme
bubnuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B paCTBOPaX»
OO6mrast XxapaKTepUCTHKA TaJIOTeHOB.
P P N bubmuoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA MTPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnunoreka [JOK




XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

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

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
N bubnuorexa [JOK
20 «IlonmyueHue ConsTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTB
Brruucnenus mo ypaBHeHUSIM
. bubnuorexa [JOK
21 XUMUYECKUX PEAKIUH, €CITN OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(DUKAITIU CEPBI.
o Haxoxnenue cepbl U €€ coeTMHEHU N bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (bu3uYecCKre 1 XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJTY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSMU
cepbl
7 Brrunciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK
NPOJYKTa peaKkIuu https://m.edsoo.ru/00adec8a
28 OO1ast XapaKTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK




VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3nYecKue u
XMMHUYECKHE CBOWCTBA

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

AmMHEak, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYECHUE U bubnmorexa [OK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpaxTueckas padota Ne 3 o Teme
bubmmoreka [{OK
30 «[lonydyeHne aMmMuaka, U3yueHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banmre HUTPATOB U COJIEH
aMMOHUS B KAY€CTBE MUHEPATbHBIX

. bubmuotexa [JOK
32 yaoOpeHui. XuMuueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIeH cpe/bl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn dbocdopa (V) u
$op Pocgopa (V) bu6mmoreka [JOK
33 dhochopHas kucimoTa, GU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAIbHBIX YI00OpEHUH. bubnnoreka [IOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

POJL, Pactipoctp bubnuoreka [JOK
35 npupoe, GU3NUecKue U XUMUIECKHEe
. https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHUE CBOMCTRA.

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




DKosorndyeckre npooIeMsl,
CBs3aHHbIE C OKcuJoM yriepoaa (IV)

37 VYroJibHAsI KUCOTA U €€ COJn bubmmorexa [OK
https://m.edsoo.ru/00ae006c
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIEC TOHATHS 00
bubmmoreka [IOK
39 OPraHMYeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
. bubmuorexa [JOK
40 Kpemuuii u ero coeqmHeHus
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

A1 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«Baxnelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KontponbHas padorta Ne3 no teme
. bu6mmoreka [JOK
42 «BaxHeime HeMeTaubl U UX
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO01as XxapakTepUCTUKA XUMUYECKHX
3JIEMEHTOB — METAJIOB.

43 Merammyeckas CBSI3b U bubnuoreka [JOK
MeTaJUINYeCKast KpUCTaInYeCKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyYecKre CBOMCTBa
METaJJIOB
XHUMHUYECKHE CBOMCTBA METAJIIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael 156




OOm1re cnocoObl MOTyYeHUs
MetaoB. CriaBel. Beruucienus no

. bubnuorexa [JOK
45 YPaBHEHUSM XUMUYECKUX PEaKIUU,
https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
npuMecu
b K
46 [ToHATHE O KOPPO3UK METAIUIOB nommorexa 110
https://m.edsoo.ru/00ael1278
47 [IlemouHbIe METAILITBI bubmmorera [TOK
https://m.edsoo.ru/00ael14b2
43 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [JOK
KaJIBIIUN ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxxueitmue coe JUHESHHS KalbITHS bubmorera [IOK
a H https://m.edsoo.ru/00ael Se8
51 O00011IeHNEe U CUCTEMATU3 AL
3HAHHI
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ael1886
[IpakTuueckast pabota Ne 6 o Teme
S .. bu6mmoreka [JOK
53 JKECTKOCTEL BOAEBI U METOLI €8
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOMCTBA OKCHJIA U bu6nuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubanoreka [IOK
56 Keneso H

https://m.edsoo.ru/00ae1d86




Oxcupl, TUAPOKCHIBL U COJIU JKEJle3a

bubmuoreka [JOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O0600muIeHne U CUCTeMAaTH3aAIHS
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT MpUMecH. Beruucienus https://m.edsoo.ru/00ael 750
MacCOBOM JIOJIM BBIXOJa TIPOTYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUU
KontponbHas padota Ned4 o Teme
62 «BaxHenmme MeTauibl 1 UX
COCTMHEHUS»
63 BeniectBa u matepuasl B bubnuorexa [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHriit ypok. O6001IeHE U bubnunoreka [JOK




CHUCTEMAaTU3alus 3HaHUN

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

68 PezepBubiit ypok. O0oOIICHNE U

cUCTEMAaTHU3alus 3HAHNHI

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IS YYHEHUKA

Xumus. 8 knacce/I'abpuensa O.C., OcrpoymoB U.I'., CnankoB C.A., AKIinoHepHOE 0OIIECTBO
, I3marenbcTBO «IIpocBenienne»;
Xumus 8 kiace: yueonuk O.C.I'abpuensn.-3-e uza., nepepad.-M.: Jlpoda, 2014.

METOANYECKHUE MATEPHUAJIbI JJII YUUTEJA

Tabpuensm, O. C. Xumusl. 8 kiacc: yueOHUK Jij1s1 00111e00pa3zoBaTeNbHbIX yupexaeHuit O.
C. I'abpuensn. -M.: poda, 2007.

Cbopruk MaTepHaJIOB TI0 peau3aiy (heaeparTbHOr0 KOMIIOHEHTa TOCY/IapCTBEHHOTO
cTaHjapTa obuiero oOpaszoBaHus B 00111e00pa30BaTeNbHbBIX yupexaeHusx Boiarorpaackoi
obnactu -Boarorpan: Yaurens, 2006.

Tabpuensn, O. C. Xumus. 8 Ki1acc: KOHTPOJIbHBIC U TTpoBepouHbIie padoTh O. C.
lMabupuensu u ap. - M.: JIpoda, 2003.

Tabpuensn, O. C. Xumus. 8 kiacc: padodas terpanpb k yueonunky O. C. ['abpuensaa O. C.
INabpuensu, A. B. Smykosa. - M.: JIpoda, 2007.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI

CETU UHTEPHET

MynbsTUMeauiHbIE 00pa30BaTEeNbHbIE PECYPCHI.

http://www.chemnet.ru

lNazera «Xumus» u calt s yuurens «5 uay Ha ypok xumuun» http://him. 1september.ru.

Enunas komnexuusa LLOP: [Tpenmernas xomnekuus «Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

OnexkTpoHHas OubauoTeKka yueOHbIX MaTepUaNIoB 10 XUMUK Ha noptaie Chemnet.
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