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INOACHUTEJIbHAS 3AIINCKA

[IporpammMa 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI COCTaBJIEHA HAa OCHOBE
TpeOoBaHUil K pe3yabTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIEro
obpazoBanusi, mnpexacraBieHHpIx B ®I'OC OOO, a Takke Ha OcHOBe (denepanbHOW paboueit
IpOTpaMMbl BOCHUTAHUS U C YYETOM KOHUEHIMU MPENoaBaHus y4eOHOTro mpeamera «XUMUs» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoit denepaiuu.

[IporpaMmma 1o XumuM JAa€T MpeACTaBICHHE O MLeNsAX, OOIIel cTpareruu OOydeHHs,
BOCIIUTAHUS U Ppa3BUTUs OOy4alOIIMXCA CpPEACTBAMH Y4eOHOro TWpeaMeTa, YyCTaHABIUBACT
00s3aTeNIbHOE MPEIMETHOE COJEp)KAaHUE, NPENyCMAaTPUBAECT paACIpEleieHUe €ro Mo Kiaccam Hu
CTPYKTYpUPOBAaHUE IO pa3zeiiaM U TeMaM MpOorpamMMbl 0 XUMUHU, ONPEAEISIET KOJIMUYECTBEHHbIE U
KAYeCTBEHHbIE XapaKTEPUCTUKU COJEP)KAHUS, PEKOMEHIYEeMYIO IOCJIEeI0BaTEIbHOCTh HU3YUYCHHS
XUMHUHM C YY4ETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBsI3€H, JOTMKH yueOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00y4aromuXxcsi, OMpeAessieT BO3MOKHOCTH MpeAMeTa ISl peann3anun
TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOTPaMMbl Ha YPOBHE
OCHOBHOTO 00I1IeT0 00pa30BaHus, a TaKke TPeOOBaHUMN K pe3ylbTaTaM O0yueHUsl XUMHUH Ha YPOBHE
Hened M3ydeHHsl MpeaMeTa M OCHOBHBIX BHJAOB yueOHO-TO3HABATENbHOW AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO CONCPKAHUS.

3HaHUE XMUMHHU CIY)KUT OCHOBOW ISl (DOPMHUPOBAHHMS MHUPOBO33PEHUS OOYUaIOMIETOCs, €ro
MPEJICTABICHUI O MaTepHaIbHOM EIMHCTBE MHPA, BAKHYIO POJb UTPAlOT POpMUpPYyEMble XUMUEH
MPEJICTABICHHUS O B3aMMOIPEBPALICHUSIX HEPTHMU M 00 IBOIIOLMHU BEIIECTB B MPUPOAE, O MYyTAX
pemieHust  TI00ANBHBIX  MPOOJIEM  YCTOWYMBOTO — Pa3BUTHS ~ YelIOBEYECTBA —  CHIPHEBOM,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

e CrnocoOCTBYeT peajHm3allid BO3MOXKHOCTEH sl caMOpa3BUTHA M (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATBHOM IPaMOTHOCTH;

e BHOCUT BKJIaJ B (OPMUPOBAHME MBILIUIEHUS W TBOPYECKUX CIIOCOOHOCTEN
o0yyaroImuxcsi, HaBBIKOB  HUX  CAaMOCTOATENBbHOM  y4yeOHOM  JesATeabHOCTH,
HKCHEPUMEHTANBHBIX M  HUCCIENOBATEIbCKMX YMEHMH, HEOOXOJUMBIX Kak B
MOBCE/IHEBHOM JKHU3HM, TaK U B IPOPECCHOHATBHON AESITETbHOCTH;

® 3HAaKOMHT CO CHEeUU(UKON HAYyYHOTO MBIIIICHHUS, 3aKJIa/IbIBAET OCHOBBI 11€JIOCTHOTIO
B3IJISIa HAa €IMHCTBO NPUPOJBI U YENOBEKA, SIBISIETCS OTBETCTBEHHBIM AITAarioM B
(OpMHUPOBAHNUHN €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

e crnocoOCTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHMUSI K €CTECTBEHHO-HAYyYHBIM
3HaHUAM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE 0Opa3oBaHUe
o0yJaromuxcs.

JlanHble HampaBlieHUss B OOyYeHHMM XMMHUM OOECTIeUMBAIOTCS CHEHU(UKON COAep KaHUs
y4eOHOro mpenMeTa, KOTOPbIM SBISETCS MeJaroruuecky aJanTHPOBAHHBIM OTpa)XKeHHEM 0a30BOM
HAyK{ XMMUU Ha OTIpeIeIEHHOM dTare e€ pa3BUTHUS.

Kypc xumunM Ha ypoBHE OCHOBHOI'O OOILIEro 0Opa30BaHUS OPUEHTHPOBAH Ha OCBOCHUE
00y4JaroMMHUCS CUCTEMBl TIEPBOHAYATIBHBIX MOHSATHN XMMHH, OCHOB HEOPraHMYECKOM XUMHHM U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa cojepaHus MPOrpaMMbl M0 XMMHUHU C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOTO
noaxoga k €€ mizydeHuro. ColepkaHUE CKIAIbIBAETCS W3 CUCTEMBI INOHATHUH O XMUMHYECKOM
AIIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN 0 XUMUYeCcKoi peakunu. O6e 3T CUCTEMBI CTPYKTYPHO



OpraHM30BaHbl MO MPUHLUITY IOCIEAOBATEIBHOIO Pa3BUTHUS 3HAHWN HAa OCHOBE TEOPETUYECKHX
MPEACTABJICHUIN pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa Jl. 1. MeHaeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUICCKON AUCCOIUAINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OHMIIUPUYECKU TOJYUYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHSI K JAPYTrOMY, BBIIIOTHSS
GyHKIIMM 0O0BACHEHUS M MPOTHO3HPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXHOCTEH NMPAKTUYECKOTO
MPUMEHEHHUS U MTOJTYYCHUS U3y4aeMbIX BEILIECTB.

OcBocHHE TPOrpaMMbI 0 XHUMHH CHOCOOCTBYET (OPMHUPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTaBIIIONIEH HAYyYHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOH IpUpOJBbI,
LIEHHOCTHOTO OTHOILIECHHSI K HAy4YHOMY 3HAHMIO U METOJlaM IO3HaHusA B Hayke. M3ydeHue xumunun
MPOUCXOUT C MPUBJICYCHUEM 3HAHUHN M3 paHee W3YUYCHHBIX y4eOHBIX MpeaMeToB: «OKpyKaroumit
Mup», «bronorus. 5—7 knaccel» u «Pu3uka. 7 KiIacey.

[Tpu uM3ydyeHUn XUMUHM TPOUCXOAUT (OPMUPOBAHME 3HAHMM OCHOB XMMHUYECKON HAayKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, IPAKTUUECKON EATEIbHOCTH YeNIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KYJbTYphl. 3ajada y4eOHOro mpeIMeTa COCTOMT B (OPMHUPOBAHHUU
CHUCTEMbl XHMHYECKHUX 3HAHUW — BAXKHEUIIHUX (PAKTOB, MOHSATHUH, 3aKOHOB U TEOPETUUECKHUX
MOJIOKEHUH, JOCTYMHBIX 00O0OIIEHUIT MHPOBO33PEHUECKOrO XapakTepa, s3blka HayKd, B
MPHUOOIIEHNN K HAYYHBIM METOJaM MO3HAHUS MPU M3YyYEHHH BEIIECTB U XUMHUYECKUX peakuui, B
GbopMHpPOBAaHMM ¥ PA3BUTUU I[IO3HABATEJIBHBIX YMEHHUH W WX NPUMEHEHUH B Y4YeOHO-
MO3HABATEIbHOW M y4eOHO-MCCIIEIOBATEIbCKON NIEATeIbHOCTH, OCBOSCHUU MPaBMI O€30MacHOro
oOpallleHus ¢ BEIIeCTBAMHU B ITOBCETHEBHOM JKU3HH.

[Ipy u3y4eHHH XUMHUH Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMsS BaKHOE 3HAUCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (QopMUpOBaHNE HHTEIJIEKTYaJIbHO PA3BUTOM JUYHOCTH, TOTOBOM K CamMo0OOpa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO PEUICHHH, CIOCOOHON aIanTUPOBaThC K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOYYEeHHS Ha CHCTEMAaTHYECKOE MPHOOIIEHHE OOyJaromMXcsi K
CaMOCTOSITEJIbHOW MO3HABATEIIHLHOM JIEATEIbHOCTH, HAYYHBIM METOJIaM MO3HaHUs, (HOPMUPYIOIIUM
MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— ofecrniedyeHrne YCIOBUHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaAIOIUMUCS OIbITa
pa3HOOOpPa3HOM NEeATETFHOCTH, TO3HAHMS W CaMOTO3HAHUs, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIIBHOE 3HAUCHUE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— (opmupoBanue o0meld (QyHKIMOHAIBHON U €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM
qrclie YMEHUI OOBACHATh M OILICHUBAThH SIBJICHHS OKPYXKAIOIIETO MUPA, UCTIOIb3Ys 3HAHUS U OMBIT,
MOJTYYCHHBIC TIPY M3YyYEHUN XUMUHU, TPUMEHSATh UX TIPHU PEIICHUHU TTPOOIEM B TOBCEIHEBHON KU3HU
U TPYJOBOM JIEATETHLHOCTH;

— QopmupoBanue y 00y4arOmUXCs TYMaHUCTUYECKUX OTHOIIEHHWH, TOHUMAaHUSl [IEHHOCTH
XUMHUYECKUX 3HAHWUW sl BBIPAaOOTKH SKOJOTHYECKH I1eJIeCO00pa3HOTOo TOBEJIEHUsT B OBITY U
TPYAOBOM MEATEILHOCTH B IEJNSIX COXPAHEHHUS CBOEr0 3J0POBbS W OKPYXKAKOIIEH MHPUPOIHOU
cpebl;

— pa3BUTHE MOTUBAIIUU K 00YyUEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAaMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOduUiIs U
HaIPaBJICHHOCTH JaJbHEUIIEro 00yJIeHUSI.



OOmee 4nCcIO 4YacoB, OTBEAEHHBIX IUIsI M3YYCHHsS XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBiser 136 gacos: B 8 kimacce — 68 vacoB (2 waca B Hezeno), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Tpenmer xumuu. Posib XMMKM B J)KU3HU YEJIOBEKA. XMMUS B CUCTEME HayK. Tena u BenecTsa.
dusnyeckue CBOMCTBA BEIECTB. ATPEraTHOE COCTOsIHUE BelecTB. lIoHATHEe 0 MeTOAAaX O3HAHUS B
xuMud. Yucteie BemecTBa U cmecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHUECKHUE 3JIeMEHThl. CHUMBOJIBI XUMUYECKUX 3JIeMeHTOB. IIpocThie
Y CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHHE.

Xumnueckas (opmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BeuiecTB. OTHOcUTeNbHas aToMHass Macca. OTHOCUTENIbHAas MOJIEKYJISIpHas Macca.
MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTA B COEIMHEHUU.

KonnuectBo BemecrBa. Moisb. MossipHas macca. B3auMocBsA3b KOJIM4ECTBA, MacChl U YUCIIa
CTPYKTYPHBIX €IMHUI] BellecTBa. Pacuérel mo opMynamMm XUMHUECKUX COSAMHEHUI.

duznyeckue U XUMHUYECKHE SBJIEHUS. XUMHUYECKass peakuuss U e€ NpuU3HaKu. 3aKOH
COXpaHEHMsI Macchl BELIECTB. XUMHMUYECKHE ypaBHeHUs. Knaccupukauus XMMHUECKHUX Ppeaklui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHYECKOM NOCYynOH, mpaBwjiaMu paboTel B jaboparopuu M NpuéMamu
oOpaieHust ¢ JIaDoOpaTOPHBIM OOOPYIOBAaHUEM, HW3YUYCHHUE W OINUCaHUEC (U3MYCCKUX CBOUCTB
00pa3l0B HEOPraHWYECKUX BEIIECTB, HaOdroAeHue (pu3ndeckux (IUIaBJICHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKEe, KUIIEHME W KOHJEHCALUs BOJbI) U XMMHUYECKUX (TOpEHHME CBEYH,
IPOKAJIMBaHUE MEAHOM MPOBOJIOKH, B3aUMOJCHCTBUE Mella ¢ KMCIOTOM) SIBJICHUH, HaOJt0leHue U
ONMCAaHNE MPHU3HAKOB MPOTEKaHUs XUMHYECKHX DPEaKIHil (pa3jokeHue caxapa, B3auMOJEHCTBUE
CepHON KHCJIOTBHI C XJOpuaoM Oapus, pasznoxeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3auMo/IeiicTBHE xene3a ¢ pactBopoM cosn Meau (11), u3ydenne cnoco6oB pazneneHus: cMeceii: ¢
MOMOIUIbI0 MarHuTa, (WIbTPOBAHME, BBIIAPUBAHME, NUCTWLIALMUSA, Xpomarorpadus, NMpoBereHue
OUMCTKA TIOBAapEHHOM COJM, HaONIOJICHHE U ONHUCaHWE pEe3yJbTaTOB IPOBEJIEHUS OIbITA,
WITIOCTPUPYIOILET0 3aKOH COXPaHEHHs MacChl, CO3JaHNe MOEIIeH MOJIEKyJ (ILIapOCTEP/KHEBBIX ).

Baskneiiiue npeacTraBuTe I HEOPraHUYECKUX BellecTB

Bosnyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3jeMeHT M HpOCTOE BEIIECTBO.
Haxoxnaenue kuciopoaa B mpupoje, pU3NYECKUe M XUMHUYECKHE CBOMCTBa (peakluu TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopona. CrnocoObl MMONyyeHHs] KHUCIOpoJa B JlabopaTopuu U
npoMbIIIeHHOCTH. KpyroBopor kucinopona B mpupoje. O30H — auloTponHas MoAuQuKanus
KHCIIOpO/ia.

TeroBoit 3¢pdeKkT XUMHUECKOH peakluud, TEPMOXUMHUYECKHE YpaBHEHHUS, OJK30- H
OHAOTEPMUYECKUE peakUuu. TOIUIMBO: yrosb W METaH. 3arps3HEHUE BO3]yXa, YCHIIEHHE
NapHUKOBOTO 3 QeKTa, pa3pyLIeHne 030HOBOT'O CIIOS.

Bonopon — anemeHT u npocroe BemecTBo. HaxoxaeHue Boioposaa B npupoe, pusndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4YeHus. KucioTs! u comiu.

MonsipHblii 00bEM ra3oB. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.



®dusnyeckue cBoiicTBa BoAbl. Boma kak pactBopurtenb. PactBopbl. HackiieHHble u
HEHACBIIIEHHBIE PacTBOPHI. PacTBOPUMOCTH BellecTB B BojAe. MaccoBast 107151 BELIECTBA B PaCTBOPE.
Xumnueckue cBoicTBa BoJbl. OcHoBaHUs. Ponb pacTBOpOB B MpHUPOJIE M B JKU3HU YeJIOBEKA.
Kpyrosopot Boasl B pupoae. 3arpsa3HeHue NpupoaHbiX BoA. OXpaHa U OUYMCTKA PUPOJIHBIX BOJI.

Knaccudukanus wneopranuueckux coeauHenuid. Oxcuapl. Krnaccudukanus OKCHAOB:
coneo0Opa3yrolue (OCHOBHBIC, KUCIOTHBIC, aMpOTepHBIE) U HeconeoOpasyromme. HoMmenkmaTypa
OKcUJI0B. DU3nNUECKre U XUMUYECKHUE CBOMCTBA OKCUAOB. [lomyueHnue okcuioB.

OcHoBanus. Krnaccudukanus ocHOBaHUM: MIENOYM W HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBanuii. dusnueckne M XHUMHYECKHE CBOMCTBa ocHoBaHui. [lomydeHue
OCHOBAaHMH.

Kucnotel. Knaccudukanmst xkucnor. HomeHknatypa kuciaor. OU3NYECKUE U XUMHYECKHE
cBoiicTBa kuciot. Psg aktuBHoctu metauioB H. H. bekerosa. Ilonyyenue Kucior.

Comu. Homenknatypa coneil. @uznyeckrue MU XUMHUUYECKHE cBoWcTBa coiieil. [lomydenue
COJICH.

['eneTndeckast CBA3b MEXKIY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenn:

KaueCTBEHHOE OIpEAeNICHUE COACpkKaHHs KHUCIOpOAa B BO3IAyXe, MOJy4YeHHE, COOMpaHue,
pacno3HaBaHWE M HW3YYCHHE CBOWCTB KHCIIOpOAa, HAOIIOJCHUE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUSI BO3HHUKHOBEHMS M TPEKpAIICHUS TOpeHHs (IMOoXkapa), 03HAKOMIIEHHUE C
o0Opa3laMu OKCUJIOB U OMKMCAHHE X CBOWCTB, MOJIy4eHUE, cCOOUpaHue, paclio3HaBaHUE U U3yuyeHUE
CBOKMCTB BOjiopojia (rOpeHHe), B3auMojeicTBHE Bojaopona ¢ okcugoMm wmeau (I1) (Bo3MoxkHO
WCIIOJIb30BAaHUE BHUCOMATEpPUAJIOB), HaOMOIeHHE OOpa3lloB BEIIECTB KOJUYECTBOM | MOIIb,
HCCJICIOBAHNE  OCOOEHHOCTEH  PpACTBOPEHHS  BEIIECTB C  Pa3MYHOM  PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MAcCOBOM [I0JIEM pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOJBI C MeTaulaMH (HATPHUEM M KaiblKeM) (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAIIOB), HCCJIEIOBAHUE OOpPa3I[0OB HEOPTraHMYECKUX BEILIECTB PAa3JUYHBIX KJIACCOB,
HaOJIOZICHUE W3MEHEHHUS OKPAacCKM HHIAMKATOPOB B PAacTBOpax KHUCIOT M IENOYeH, HU3ydeHUe
B3anMoeiicTBus okcuaa meau (l1) ¢ pactBopoM cepHOIl KUCIOTHI, KUCIOT ¢ METallJIaMH, PEaKIuit
HEWUTpalHu3aluu, MOJIy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METalIa IPYTUM U3
pacTBopa COJIM, PpEIICHHE OKCIEPUMEHTAIBHBIX 3aJad mo Teme «Bakneimme Kiacchl
HEOPTaHUYECKUX COCTMHEHHI.

Ilepuoauyecknii 3axkon u Ilepuoamyeckass cucreMa XuMHYecKHX djiemeHTtoB JI. M.
MenpeneeBa. CTpoeHue aTroMoB. XUMHYeCKasi CBS3b. OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE
peakiuun

[lepBble MOMBITKY KIAaCCU(UKAIIMU XUMHUUYECKHX JJIEMEHTOB. [IoHATHE O rpymnmax CXOIHBIX
AIIEMEHTOB (I1IE€JI0YHBIE U IEJI0YHO3EMEeNbHbIE METaJUIbl, TallOTeHbl, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIe 00pa3yroT aM(OTepHbIE OKCHIBI i THAPOKCUIBI.

[lepnonnueckuit 3akoH. Ilepumonmueckas cucremMa Xumudeckux odnemeHtoB [l M.
MenneneeBa. Koporkonepuonnas u mHHonepuonHas ¢opmbl Ilepuoanueckoil  cuctembl
xumuueckux aneMeHtoB J[. W. MenneneeBa. Ilepuonsl u rpynnbl. DU3HUECKH CMBICI
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3oTonbl. DnekTpoHbl. CTPOCHHE 3JIEKTPOHHBIX
obosouek atomoB TiepBbIX 20 XxuMHuUeckux dieMeHToB llepmommyeckoit cucremsr J[. U.
MenneneeBa. XapakTepUCTUKA XMMHUYECKOTO 3JIEMEHTa MO ero mnosioxkeHuto B Ilepuoanueckoit
cucteme /1. 1. Menaeneena.



3aKOHOMEPHOCTH W3MEHEHUs pajuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuoauueckoro 3akona u [leprnoanueckoi CUCTEMbl XUMUYECKUX JIIEMEHTOB JIJIst
pa3BUTHS HAyKu U npakTuku. [. . MeHnneneeB — yd€HbIN U IpakIaHUH.

Xumuueckas CBA3b. KoBasienTHas (monsipHas u HEMnoJIsipHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenens okucieHus. OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIE peakinu. [Ipoiiecchl okucienus u
BOCCTaHOBJIEHUSA. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3I[OB BEIIECTB METANIOB M HEMETAJLIOB, B3aUMOJICHCTBUE THAPOKCUAA ITUHKA
C pacTBOpaMH KHCJIOT M IIEJIOYed, MPOBEICHHUE OMNBITOB, WUIIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHUE, peakluy Pa3ioKEeHUsI, COSTUHEHUS).

Mesicnpeomemmnie ceasu

Peanuzanusi MeXnpeIMeTHBIX CBA3€H MpPU M3YYCHHH XUMHUU B § KJIACCE€ OCYIIECTBISETCS
Yyepe3 UCIOJIb30BAHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUHN, TaK U MOHSATUH, SBIISTFOIIUXCS
CHUCTEMHBIMU I OTAENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01ure ecTeCTBEHHO-HAYYHBIE MOHATHSA: HAay4HbIN (haKT, TUNIOTE3a, TEOpUs, 3aKOH, aHAU3,
CUHTE3, KiacCUpUKAIUsA, NEPUOJUYHOCTh, HAOIIOIEHUE, SKCIEPUMEHT, MOJCIHUPOBAHUE,
U3MEpPEHHE, MOJICIIb, SIBJICHHE.

®usnka: MaTepusi, aroM, D3JEKTPOH, IMPOTOH, HEUTPOH, HWOH, HYKIUJ, HW30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYyJNa, OJJIEKTPUYECKUIl 3apsij, BEIIEeCTBO, Telo, O0BbEM, arperaTHoOe
COCTOSIHME BEIIECTBA, ra3, (U3UYECKHUE BEJIMYUHBI, €IUHULBI W3MEPEHHS, KOCMOC, IJIAHETHI,
383151, ComHIie.

buonorus: porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, runpochepa, MUHEpAbI, TOPHBIE MTOPOIbI, MOJIE3HBIE HCKOMAeMBbIE,
TOIUUTMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonnueckuii 3akoH. Ilepmoauueckass cucrema xumuueckux diemeHToB [ WM.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMUUYECKHX HJIEMEHTOB
MEPBLIX TPEX NEPHOJOB, KaIMsl, KAJIbIMS U WX COCAMHEHUH B COOTBETCTBUU C IOJOKEHHUEM
snemMeHTOB B lleproauyeckoit cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHJbl XMMHYECKOW CBSI3M. THIIBI KPUCTANIMYECKUX PELIETOK,
3aBUCHMOCTBH CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKH U BUJIA XUMHUYECKOM CBSI3H.

Knaccudukanuss m HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCSAUIUXCS K Pa3IMYHBIM KJJacCaM HEOPTaHMYECKUX COEIMHEHMI, TeHETUUECKas CBS3b
HEOPraHUYECKHUX BEIECTB.

Knaccudukanuss XuMUYECKUX pPEaKIUi MO pa3IuvyHbBIM MpHU3HAKaM (110 YHUCITYy U COCTaBY
YYaCTBYIOIINX B PEAKIIMU BEIIECTB, IO TETIOBOMY (D PEKTy, M0 N3MEHEHHIO CTETICHEH OKHUCIICHUS
XUMHUYECKHX AJIEMEHTOB, TI0 00OPaTUMOCTH, M0 YYACTHIO KaTaau3aTopa). IK30- U SHIOTEPMUIECKHE
peaklnu, TePMOXUMHUYECKUE YPABHEHHUS.

[TonsiTe o ckopocTH XuMmHuueckoil peakuuu. [loHsTHe 00 00paTUMBIX U HEOOPATHMBIX
XUMUYECKHUX peakiusax. [[oHsATHe 0 TOMOTEHHBIX U TeTePOTreHHbIX peaknusx. [loHsTre o karamuse.
[lonsiTue 0 xuMuyeckoM paBHOBecUHU. DaKTOPHI, BIUSIOUIUE HA CKOPOCTh XUMUYECKON pEeaKuu 1
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE  PEAKIUH, JJIEKTPOHHBIH OalaHC  OKHCIUTENIbHO-
BOCCTAHOBUTEIbHON peakiuu. CoCTaBlIeHHE YpPaBHEHUU OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIuii C UCIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OaaHca.

Teopust >IEKTPOTUTHUECKON AUCCOLMALMU. DJICKTPOIMTHI M HEINEKTpoiuThl. KaTtuoHsl,
AHUOHBI. MeXaHU3M TUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUJAMH XUMUYEeCKOW cBs3u. CTeneHb
mucconuaiuu. CUIIbHBIE U c1a0bIe SJICKTPOIHTEHI.

Peaknun moHHOrOo OOMEHA. YCJIOBUS MPOTEKAHWS PEAKIMii MOHHOTO OOMEHA, ITOJHBIE
COKpall€HHblE MOHHBbIE YypaBHEHMs peakuuil. CBoOICTBa KHUCIOT, OCHOBAaHHMM M COJEH B CBETE
MpeJICTaBICHUN 00 PIEKTPOIUTHYECKOI aucconuanuu. KauecTBeHHbIe peakiiuu Ha HOHBI. [loHsaTHe
0 THJIPOJIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKHX BEIIEeCTB —
METaJIJIOB U HEMETaJJIOB (rpaduTa U anmasa), CJI0KHBIX BEHIECTB (XJIOpUIa HATPUs), UCCIIETOBaHUE
3aBUCHMOCTH CKOPOCTH XHMHYECKOH peaknud OT BO3JCHCTBUS pa3IUYHBIX (HaKTOPOB,
MCCJIEIOBAHUE AJICKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, MpOIlecCca JAUCCOLMAIMH KHCIIOT,
mienoued M cojel (BO3MOXKHO HCIOJb30BaHHWE BHUACO MAaTepuajoB), IPOBEJCHHE OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TMPOTEKAHWsI PEeakiuii HOHHOro oOMeHa (oOpa3oBaHHE OCalKa,
BBIZICJICHHE Ta3a, 00pa3oBaHHE BObI), OMBITOB, HILIIOCTPUPYIOIIMX TPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peaKIui (ropeHue, peakiMu pa3IoKEeHHs, COCAMHEHHS), pPaclo3HABAHUE
HEOPraHMYECKUX BEIIECTB C TIOMOIIBIO KAa4YeCTBEHHBIX peaKklUWid Ha HOHBI, peIlIeHUe
9KCIIEPUMEHTANLHBIX 3a7a4.

HemeTtasibl M MX coeIUHEHUS

OO6mast xapakTepucTuka raoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTEIICHH
okucinenua. CtpoeHue W (U3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XHUMHUYECKHE
CBOIicTBa Ha mpuMepe XxJjopa (B3aUMOJCHCTBHE C MeTalylaMH, HEMeTaJlJIaMH, UIeI0YaMu).
XmopoBogopoa. ConsiHasi KUCIOTa, XUMHUYECKHUE CBOMCTBA, IMOJy4YeHUE, NMpuMeHeHue. JleiicTBue
XJopa ¥ XJIOPOBOJOpOJa Ha OpraHU3M uejoBeka. BakHeilmine XJIOpUIbl U MX HAXOXKJCHUE B
PUPOJIE.

OO6mass xapakTepuctuka »dieMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3UYECKHE CBONCTBA MPOCTHIX BEIIECTB —
KHCIJIOPOJIa U CEPBI. AJUIOTPOITHBIE MOJAU(PUKAIIMK KUCIOPOIa U cepbl. XUMHYECKUE CBONCTBA CEPHI.
CepoBoaopo, cTpoeHue, Gpu3ndecKkue U XuMuieckre cBoiictBa. OKCHIIBI Cephbl Kak MpeCTaBUTENN
KUCTOTHBIX OKcuAoB. CepHas Kuciora, (U3NYECKHE M XHUMHUYECKHe CBOMcTBa (0OmIue Kak
MPEACTaBUTENS Kjlacca KHUCIOT M crnenuduyeckue). XUMUYECKUE PEaKIUU, JIKAIMe B OCHOBE
IPOMBIIIIEHHOTO CHoco0a MoyiydeHus: cepHoil kucnoTel. Ilpumenenue cepHoil kucnotsl. Comu
CEpHOI KHUCIIOTHI, KaueCTBEHHAs peakius Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ coequHEHUI B
npuposie. XUMHUECKOE 3arps3HEHHE OKpYKaoIlIeH cpeabl COSAMHEHHSIMH Cepbl (KHCIOTHBIE
JOK]IH, 3arpsI3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €T0 MPEOTBPAIICHHUS.

OO6mass xapaktepuctuka »3jeMeHTOoB VA-rpynmnbl. OcCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHBIC CTENICHN OKHUCIEHUS. A30T, pacpocTpaHeHHEe B IPUPOJIE, PU3NIECKHe U XUMHUECKHE
cBoiictBa. KpyroBopor azora B mpupoae. AMMHaK, ero (pusmveckrne W XUMHUYECKHUE CBOMWCTBA,
noydeHue u npumeHeHue. Conu aMMoHMs, UX (PU3NYECKUE U XUMUYECKHUE CBOWCTBA, IPUMEHEHHE.
KadecTtBenHass peakumsi Ha HOHBI aMMOHUsS. A3O0THas KHUCIOTa, €€ ToJydeHHe, (U3HUYECKHue U
XUMHUYECKHE CBOWCTBa (00IIME KaK WPENCTaBUTENs Kilacca KHCIOT U CHelupUYecKue).
Hcnons30BaHre HUTPATOB M COJICH aMMOHHS B Ka4eCTBE MHUHEPAIbHBIX yA0OpeHui. XuMuueckoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl COeTMHEHUSIMHU a30Ta (KUCIOTHBIC JOXK/IU, 3arPsI3HEHUE BO3/IyXa,



MOYBBI M BOJIOEMORB). Docdop, amnorponHsie Moaudukanuu Gochopa, GU3ndeckue 1 XUMUUIECKHUE
cpoiictBa. Oxcun dochopa (V) u dochopnas kucinora, GuznUecKue W XUMHUECKHE CBOWCTBA,
nony4enue. Mcnonbs3zoBanue ¢pochaToB B KauecTBE MUHEPATBHBIX YI0OPSHUN.

OO6mass xapakTtepuctuka 3ieMeHTOB |VA-rpynmnsl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTEepHbIE CTENEHU OKHCIEHUS. YTIIepOoJ, aUIOTPOMHbIE MOAU(PHUKAIUMHU, PACIPOCTPaHEHHE B
npupoze, GU3NUecKue U XMMUYeCKHe CBOMCTBa. Ajcopbums. KpyroBopor yriepoga B Hpupoie.
Oxcuapl yriueposaa, ux (pU3MUecKue M XUMHYECKHE CBOWCTBA, JICHCTBHE Ha YKHUBBIE OpPraHU3MBI,
HOJyYeHHe W MPUMEHEHHe. DKOJOrmyYecKrue mpolieMsbl, CBsA3aHHbIE ¢ okcuaom yriepona (I1V),
TUIO0TEe3a TI100aIbHOTO MOTEIUICHUS KIIMMaTa, NapHUKOBBIN 3¢ (ekT. YronpHas KUCI0Ta U €€ CoiH,
X (QU3MYECKHEe U XMMUYECKHE CBOICTBA, MOJlyuyeHHE M NpuMeHeHue. KauecTBeHHAs peakius Ha
KapOoHaT-MOHBL. Mcrnonb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO0341CTBE.

[lepBoHavanbHble TMOHATHA OO0 OPraHMYECKHX BEIECTBAX KaK O COEIMHEHUSX YIiepoja
(MeraH, 3TaH, STWIEH, AllETWJIEH, 3TaHOJI, INIMLEPHUH, YKCyCHas KucioTa). [IpupoaHble MCTOYHUKI
YIIIEBOAOPOAOB (Yroiib, MPUPOIHBIN Ta3, HE(TH), MPOIYKTHl UX mepepaboTku (OEH3MH), UX POJIb B
ObITYy U TpOMBIIITIEHHOCTU. [loHATHE O OMONOTMYECKH BaKHBIX BEIIECTBAX: KHUpaX, OenKax,
yriaeBojax — M HUX POJIM B JKU3HU 4YelOBeKa. MarepuallbHOE E€IMHCTBO OpPraHMYecKHX U
HEOPraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckne W XHMHUYECKHE CBOWCTBA, MOJNYyYEHHE U TPUMEHEHHE.
Coenunenus kpemHus B npupoje. Obmue npeacrasienus o6 okcune kpemuus (1V) u kpemaueBo
kucnote. CHUIMKATHI, MX UCIIOJNIB30BAHKUE B OBITY, B IPOMBINIJICHHOCTH. BaxkHeilne cTpouTenbHbIe
MaTepHaibl: KepaMuKa, CTEeKJIO, IIEMEHT, OeToH, xene300eToH. IIpobnemsr OGe30macHOTro
MCIIOJIb30BaHUs CTPOUTENBHBIX MAaTEPUAJIOB B [IOBCEIHEBHOM JKU3HH.

Xumuueckuii Ixkcnepumenm:

U3ydeHue 00paslloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJIIHOM KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKIMi Ha XJIOPUI-HOHBI M HAOIIOJCHHWE NPU3HAKOB HMX MPOTEKAHUS, OMBITHI,
oTpaxaromue (pu3snyeckue M XMMHUYECKHUE CBOICTBA TajJOr€HOB M MX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEpUANIOB), O3HAKOMJIEHHME ¢ 0OOpa3laMu XJOpPHJIOB (TaJOreHH/0B),
O3HaKOMJIEHHE C o0pasnamMud ceppl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB),  HAONIOACHHE  TIpollecca  OOyIJIMBaHUSA  caxapa  TMOJ  JeHCTBHUEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, W3YYEHHE XUMHYECKHX CBOMICTB pa30aBICHHON CEpHOMN
KHCJIOTBI, MpPOBEJAECHUE KAYeCTBEHHOW peakluu Ha CyiabpaT-HOH U HaOJIOJeHHE NpHU3HaKa eé
NpOTEKaHUs, O3HAKOMJICHHE C (U3MYECKUMHU CBOMCTBaMH a3zoTa, ¢ochopa W HX COCTUHEHUH
(BO3MOYKHO HCIIOJIb30BAHME BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (OCPOPHBIX YIAOOPEHUH,
NoJlyueHue, coorpanue, paclio3HaBaHUE U U3yYeHHE CBOMCTB aMMHaKa, IPOBEACHNE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U GochaT-uoH U U3ydeHUe PU3HAKOB X MPOTEKaHUs, B3auMoJieiicTBHe
KOHIIEHTPUPOBAHHON a30THOM KUCIJIOTHI C MeJlbl0 (BO3MOKHO MCIIOJIb30BaHUE BHJEOMATEPHAIIOB),
U3Yy4YEeHHE MOJeNiel KPHUCTAUIMYECKUX PeIETOK aimasa, rpadura, QymiepeHa, O3HaAKOMIIEHHE C
MPOLECCOM aJCOpOIMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VYIJIEM U YCTPOHCTBOM
NpOTHBOra3a, MOJy4YeHUE, COOMpaHUe, paclo3HaBaHWE M W3Y4YEHUE CBOMCTB YIJIEKHCIOIO Tasa,
IPOBE/ICHUE KAUEeCTBEHHBIX peakiii Ha KapOOHAT W CHIIMKAT-UOHBI U M3y4YE€HUE MPU3HAKOB HX
NPOTEKaHUs, O3HAKOMJICHHE C TMPOAYKIMEH CHJIMKATHOW MPOMBIIUIEHHOCTH, pelIeHue
AKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHelllne HeMeTallIbl U X COeTUHEHUS.

MeTayibl M X COeIMHEHUS

OO0mrast XapakTepUCTHKA XMMUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU MX IOJIOKEHUS
B Ilepmogmueckoil cucreme xumudeckux snemeHToB J[. M. MenpaeneeBa M CTpOEHUS aTOMOB.



CrpoeHne MmetauoB. MertauMueckas CBSA3b W METAUIMYECKas KPUCTAJUIMYECKas pemeTka.
ONEKTPOXUMHUYECKUM P HampsDKEHUH MeTaioB. (PU3NYECKME M XUMHUYECKHE CBOMCTBA
metauioB. OOmme crnocoObl moiaydeHus MeTawioB. [loHATHE O KOPpPO3MM METAJIOB, OCHOBHBIE
crocoObl 3amUThl MX OT Koppo3uu. CruiaBbl (CTajlb, YyryH, IIOPAIIOMHHMUN, OpOH3a) M HX
IPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[I{esrounble MeTAILIBL: OJI0KEHUE B [Ieproaudeckoi cucreMe XUMHYECKUX 3i1eMeHToB [[. M.
Menzeneesa, CTpOEHUE UX aTOMOB, HAXO0XKJIEHUE B IIpUpoae. Pu3nuecKkue 1 XMMUYECKHE CBONWCTBA
(Ha npumepe HaTpus U Kaiust). OKCUIBI M THAPOKCUABI HAaTpus U Kanus. [IpuMeHeHue 1menouyHbIx
METAJIJIOB U UX COEANHECHU.

[I{esrouHO3eMENBbHBIE METAJIBI MAarHUM M KaJIbLMN: IOJIoKeHUe B [lepuoguueckoil cucreme
xumudeckux snemMeHtoB [[. WM. MeHnpneneeBa, CTpOCHHME MX aTOMOB, HAXOXKJICHUE B IPHUPOJE.
dusnyeckue M XUMHYECKHE CBOMCTBA MarHus W KaubLMs. BaxHeWlnne COEIMHEHUs KallbLUs
(oxcua, TuaPOKCHU, conn). KECTKOCTh BOBI M CIIOCOOBI €€ YCTpaHEHHUS.

AmomuHuii: nonoxenue B Ilepumoguueckoll cucreMe xumudeckux snemeHTos J[. .
MenzeneeBa, cTpoeHUE aroma, HaxoxkjaeHue B Inpupojae. dusnueckue M XMMHUECKHE CBOWCTBA
atoMuHus. AM(pOTEpHBbIE CBOICTBA OKCHIA U THJIPOKCUAA AIIFOMUHUS.

Keneso: mnonoxenne B Ilepuonmyeckoir cucreMe XUMHUYECKHX diemeHToB J[. .
MenzeneeBa, cTpoeHUE aroma, HaxoxkjaeHue B npupojae. dusnueckue M XMMHUECKHE CBOWCTBA
xene3a. Oxkcuapl, ruapokcunsl u conu xenesa (ll) m sxenmeza (lll), mx cocras, cBoiicTBa u
IIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMi METaJUIOB M CIUIABOB, MX (PM3UUYECKUMHU CBOMCTBAMH, U3yUCHHE
pe3yabTaTOB KOPPO3HH METAJUIOB (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH
B3aUMOJICHICTBUS  OKCHJA Kalbliug M HaTpus C BOJOH (BO3MOXHO  HCHOJIb30BaHHE
BUJIEOMATEPHUAJIOB), MCCIEIOBAHUE CBOMCTB JKECTKOW BOABI, Ipolecca TIOPEHUs jKele3a B
KHCII0po/ie (BO3MOXKHO HCIIOJIb30BAHNE BHUJIEOMATEPHAIIOB), IPU3HAKOB IIPOTEKAHUS KaueCTBEHHBIX
peakiuii Ha MOHBL: MarHWs, KaJblUs, aTIOMUHMSA, IUHKa, Kxene3a (1) u xenesa (M), memu (I1),
HaOJI0IeHNe U OMMCAaHUE MPOLECCOB OKPALIMBAHUA IJIAMEHM MOHAMM HATPHs, KaJus U KaJbLUs
(BO3MOKHO MCHOJIB30BAHUE BHJIEOMATEPUANIOB), UCCIIEI0OBaHHE aM(pOTEPHBIX CBOMCTB TMAPOKCHIA
ATIOMUHHUS U THJIPOKCHJA IIMHKA, PElIeHUE 3KCIEpUMEHTAIbHBIX 3ajady no Teme «BaxHeimue
METaJIJIbl U UX COEITUMHEHUS.

XuMus M OKpyxKamouas cpeia

BemectBa u Marepuansl B MOBCEIHEBHOM JKM3HM YEJIOBEKA. be3onacHoe HCIoJIb30BaHUE
BEIIECTB M XMMHYECKUX peakuuid B ObITy. IlepBas momomp Npu XUMHUYECKHX OKOTax u
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpy’Karolled cpenbl (mpeaenbHas AOMYCTHMAas KOHLIEHTpPAIUsS
BerecTs, ganee — [1JIK). Poib xumun B pereHun 3K0JI0rn4eckux npooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEpUAIIbI).

Mesicnpeomemnvie cea3u

Peanuzanus MeXIpeIMETHBIX CBA3€H IPU U3yYEHUM XUMHHM B 9 Kilacce OCYLIECTBIISETCS
yepe3 HCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK M MOHATUH, SBISIOLINXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0ue ecTeCTBEHHO-HAay4YHbIE MOHATHUS: HAY4HbIH (aKkT, TMIOTE3a, 3aKOH, TEOpHs, aHaIM3,
CHHTE3, KiIacCU(UKAIMs, TMEePUOJUYHOCTh, HAOIIOJACHUE, HKCIEPUMEHT, MOJAEIHPOBAHUE,
U3MepeHe, MOJIENb, SIBICHNE, TAPHUKOBBIN 3D PEKT, TEXHOTIOT S, MaTepHAaIbI.



O®usuka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEWTPOH, HOH, HYKIUJI, H30TOIIbI,
PaAMOAKTUBHOCTh,  MOJIEKYJa, JJICKTPUYECKUM  3apsi[, MNPOBOJHUKH, MOJYIPOBOJHUKH,
TUBJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO0, OOBEM, arperaTHOe COCTOSHHUE BEUIeCTBA, ras,
pacTBOp, pacCTBOPUMOCTb, KPUCTAJUIMUECKasl PEIIETKA, CIUIAaBbl, (PU3NYECKUE BETUUUHBI, €IUHUIIBI
U3MEpEHUs, KOCMUYECKOEe MTPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, IKOCHUCTEMa, MUHEpaIbHBIC YIOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEILIECTBRA.

['eorpadus: armocdepa, runpochepa, MUHEpAIbI, TOPHBIE TOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE,
TOIIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyIbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMA B OOIIECTBE MpPaBWJIaMU M HOpPMaMU IOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALIMN O0yYaOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUN M PACHIMPEHHE OIbITAa JESITEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(pOpMaIMell O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS. O COIMAIBHBIX HOpPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3[JaHUM YYE€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeIoi, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBJIIEHHbIE Ha MOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIECCOB M SBICHWH, ITO3HABATEIBHOM,
UH(POPMALIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIEHOW paboTHI
C y4yeOHBIMHM TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEIACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUH W HEMPUSATHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATLHON CpeJie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHONICHWE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/ICHHSI TPaBMiI 0€30IaCHOTO TIOBEACHHUS MPH pabOTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS SKOJIOT HUECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax v MO3BOJISIOT HA OCHOBE 3HAHHMW U3 ATHX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONIH30BATh MOHATHUS AJs OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, NpPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y‘-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBHeHHﬁ BBISABJIISATH n
XapaKTEPHU30BaTh CYIICCTBCHHBIC NPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M MPOIecca, CAMOCTOSTEILHO MMPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATh HHPOPMALIUIO PA3INIHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aIPOCHI MPU TIOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO WCIIOJIb30BaHUS PAa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEI0BATENbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoje jauanora W (WIM) JAUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeslaTh MPE3EHTALUI0 PE3YJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIIeHUH BO3HHUKAIOIIMX IMPOOJeM Ha OCHOBE Ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcabHble Y4eOHbIe AelicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM JITOPUTM JIEHCTBHNA NpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPe/IaraéMbIe B YCIIOBUH 3a/IaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue mis
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUAbBI ACATCIIBHOCTHU IIO HOHY‘ICHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOydeHus B 8 KJjacce IpeaMeTHBIC pe3y/bTaThl HA 0a30BOM YPOBHE JIOJIXKHBI
OTpakaTh C(HOPMHUPOBAHHOCTD Y OO YUAIOIIUXCSI YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsipHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakliuu COEAUHEHNUs, pEaKLUu Pa3I0KEHUs, PEAKIIMK 3aMELICHMsI, PEaKIIUU
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAsl CBsI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJISi COCTaBJICHHS (QOpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmyliaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmueckoil cucremMe, 3aKOHOB COXPAaHEHHsS MAacChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHAa ABOIaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas mnoarpynna (b-rpynma)», manble U Oonblie NEpUOJIbl, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JEATENBbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBIABICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOImoJeHUe, U3MEpPEHHE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PeasIbHBI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOAAa M KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, (heHoadTaTenH, METUIIOPaHK U IPYTHE).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TMOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BEILIECTBO, CJIOKHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, pPEaKIUd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIC W HEOOpaTUMBIC pEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(koBasieHTHasi, HMOHHAs, METAJUIMYECKasi), KpPUCTAJUIMUecKas pemérka, Koppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TMOHATUW W TPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY [IJII COCTaBJCHHS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyiaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJIEHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich Ileprognueckoro 3akona /. 1. MenneneeBa u 1eMOHCTpUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jnvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymnma (b-rpymma)», Mameie u OOJBIIHE TIEPUOJHI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAMYECKOW Tabmuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHWW CBOMCTB DJJIEMEHTOB W HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIMHM BEUIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMHUYECKHEe CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIUM;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJY BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opy/soBaHUEM, a TakKe MpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIUSMHU TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

IIPOBOJIUTh PEAKLMHU, MOATBEPKAAIOIINE KAaUECTBEHHBIM COCTaB PAa3JIMYHbBIX BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOIUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHUA-MOHBI, KATHOHbBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIraHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTENIbHON NEATEIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIIEPUMEHT (peaibHbIN U MBICTICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB
Ne HaumeHnoBaHue pa3jesnoB u TeM DyeKkTpoHHbIE (U(ppoBHIE)
n/n MPOrPaMMbI Beero KonrpoabHbre MpakTudeckue o0pa3oBare/ibHbIE pecypchl
padoThI padoThI

Paspea 1. IleppoHayanbHble XUMHYECKHUE NIOHIATHUS
11| conecmmmmm a npameckol 5 0 2 bumorera LIOK

' https://m.edsoo.ru/7f41837¢c

JIEITEILHOCTH Y€EJIOBEKA
bubnnorexa [IOK

1.2 BemecTBa 1 XuMHUeCKHE peakiuu 15 1 0 https://m.edso0.ru/7f41837¢

HWroro mo paszaeny 20

Pasnea 2. BaxkHelilue npeacTaBuTe 1M HEOPraHMYeCKHX BelllecTB
21 Boznyx. Kucnopogn. [Tousitue 06 6 0 1 bubanoreka [JOK

' OKCHJAX https://m.edsoo.ru/7f41837¢c

bubnnorexa [JOK

2.2 Bonopoa.Ilonstre o KUCIOTaxX U COMAX 8 0 1 https://m.edso0.ru/7f41837¢
23 Bona. PactBopsr. [TonsiTie 00 5 1 1 bubarorexa [TOK

' OCHOBAHUAX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 Bubmmorexa [IOK

COEIMHEHU N

https://m.edso0.ru/7f41837¢

HWroro o pazneny

30

Pa3nen 3. Ilepuoguyeckuii 3akon u lepuoauyeckas cucrema xumuieckux 3jaeMmeHToB . M. MenaeneeBa. CTpoenne aToMoB. XUMHUYECKAasl CBSI3b.
OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

Ilepuonuueckuii 3aKoH u

31 Ilepuonuueckas cucreMa XUMUYECKUX 7 0 0 bubanorexa [IOK
' anemenToB J. 1. Menneneesa. CtpocHue https://m.edsoo.ru/7f41837c
aroma
3.2 Xumuueckas cBsizb. OKUCIUTENHHO- 8 1 0 bubanorexa [IOK
' BOCCTAHOBHUTEIILHBIC PEAKIHH https://m.edsoo.ru/7f41837¢c
bubanorexa [IOK
Hroro no pasneny 15 0 0 https://m.edsoo.ru/7f41837c
Bbubnuoreka [IOK
Peseproe spems 3 0 0 https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I1O 68 4 6

[MPOI'PAMME
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9 KJIACC

KoanuecTBo yacoB

DyeKkTpoHHbIe (1U(ppoBLHIE)

No HaumeHoBaHHUe pa3aesioB U TeEM MPOrPaMMBbI
u/n Beero KontpoabsHsie I[pakTuyeckue oGpasoBaTeibHbIe PECYPChI
padoTsI padoTsI
Pa3nen 1. BenrecTBo U XUuMu4YecKHe peakmuu
[oBTOpenue u yriy0ineHne 3HAHNH OCHOBHBIX Bubmmorexa [IOK
11 5 1 0
paszmernoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubanorexa [IOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DNEKTPOAUTHYECKAS AUCCOLIUALIMSL. 8 1 1 bubamoreka [TOK
' XUMHYECKHE PEaKI[i B PACTBOPaX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pazgen 2. HemeTanibl M MX COeTUHEHHUS
21 O01mas XapakTepUCTHKA XUMHYECKIX 4 0 1 Bubmmorexa [IOK
' anemenToB VIIA-rpymnmst. ["anoreHst https://m.edsoo.ru/7f41a636
29 OO61ast XapaKTePUCTHKA XUMHYCSCKIX 6 0 0 bubanorexa [JOK
' anemenToB VIA-rpynmel. Cepa u €€ coeTuHeHusI https://m.edsoo.ru/7f41a636
06
25 ewenton VA-rpymm. Asor, docchop  ix : 0 1 brmorera LOK
' TPYHIEL ’ P https://m.edso00.ru/7f41a636
COCIMHEHUS
06
24 tewewton IV Acrpynmma. Vrcpoa n kpescni g 1 2 brmorexa LOK
' TPYHIEL PO TP https://m.edsoo.ru/7f41a636
UX COCITMHCHUS
Hroro no paszneny 25
Paznen 3. Mera/uibl M MX COeUHEHUS
Bbubnuoreka [IOK
3.1 5 4 0 0
O6me cBofCTEA MeTaMiIoR https://m.edsoo.ru/7f41a636
bub OK
3.2 Baskueiinme MeTamisl ¥ UX COETUHEHHS 16 1 2 htl/tlpg:l;/(;;éezasf)lo.ru 17§412636
HUroro 1o pazaerny 20
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Pazgen 4. Xumus U OKpysKamomas cpeia

4.1 BemecrBa 1 MaTepuaisl B )KU3HHA YETOBEKA 3 bubmotexa OK
' B P https://m.edsoo.ru/7f41a636
Hroro mo paznmery 3
PesepBHOoE Bpems 3 bubmorexa LIOK
P P https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB ITIO ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
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INOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Ne KoJuunuyecTtBo yacoB
Tema ypoka Hdara JJIeKTPOHHBIe H(POBBIE
n/n Kontpoabubie  IIpakTHueckune
Bceero H3yYeHUst o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 IIpenver xumuu. Ponb XxuMuu B )KM3HU YesoBeka. Tena 1 0 0 Bbubnanoreka [JOK
Y BEIeCTBA https://m.edsoo.ru/ff0d210c
2 ITonsiTe 0 MeTOMaX MO3HAHUS B XUMUH 1 0 0 bubmorexa [IOK
https://m.edsoo.ru/ff0d227e
IIpakTuueckas padora Ne 1 «IIpaBuia pabOTHI B
3 na%opaTopI/H/I I/Ipan/IéMLI O6paH.I[)6HI/I$[ c IJ)'Ia6OpaT0pHI>IM 1 0 1 Bubamorexa LIOK
https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»
4 Yucteie BemectBa U cMecH. CriocoObl pa3eeHust 1 0 0 bubnuoreka [IOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 IpaxTrdeckas padora Ne 2 «Pa3nmenenue cmeceii (Ha 1 0 1 Bubmmorexa [IOK
pUMepe OYUCTKH MOBAPEHHOM COMM)» https://m.edsoo.ru/ff0d28c8
butnuoreka IIOK
6 ATOMSI 1 MOIIEKYJIbI ! 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMHUECKUE 3TEMEHTHI. 3HAKH (CHMBOJIBI) 1 0 0 bubmmorexa IIOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie 1 cI0XKHBIE BENIeCTBA 1 0 0 brbmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 0 0 bubamorexa [IOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUYECKas
10 topmymna. BaneHTHOCTB aTOMO;II XUMHAYIECKHX 1 0 0 bubmmorera LIOK
https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
OtHocuTeapHas aToMHas Macca. OTHOCHTEIbHAS bubnuoreka IJOK
11 1 0 0
MOJIEKyJIsipHast Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JI1 XUMHUYECKOTO dJIEMEHTa B COSUHEHUH 1 0 0 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d350c
13 KommaectBo BemecTsa. Momb. MossipHas Macca 1 0 bubmorexa [IOK

https://m.edsoo.ru/ff0d5230
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14 du3nyecKkue U XUMAYSCKUE SBICHU. XUMHIeCKas Bubnmoreka IIOK
peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycnoBUs NPOTEKaHUSI XUMUYECKUX Bbubmmorexa [IOK
peaxumit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHHSI MacChl BEIIECTB. XMMHUUECKHE Bubmuoreka [IOK
ypaBHEHHUSI https://m.edsoo.ru/ff0d3b88
BrranciaeHnsa koandecTBa, MacChl BEIIECTBA I10 Bubnmoreka IIOK
17 .
YpaBHEHHSIM XUMHICCKUX PEaKIIUi https://m.edsoo.ru/ff0d5708
18 Knaccudukarust XUMHISCKUX PEaKIuid (COCTUHCHHUS, Bubnuorexa IIOK
pasnoXKeHusl, 3aMeNIeH s, 00OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIM-IHIUKIIONIEUCT. bubnuoreka [IOK
O6001IeHre U CHCTEeMATH3AIINS 3HAHUIH https://m.edsoo.ru/ff0d40c4
20 KontpomsHas padora Nel mo teme «Bemecta u Bubmmorexa [IOK
XUMHUYECKHE PEaKIIUU» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razoB. Cocras Bo3nyxa. Kucinopon — Bubnuorexa IIOK
DIIEMEHT W MpocToe BeiecTBOo. O30H https://m.edsoo.ru/ff0d448e
29 duznyeckue 1 XUMUYECKHE CBOMCTBA KUCIOpOJa Bubnuoreka IIOK
(peakumnu okucieHus, roperue). [lonstue 06 okcuaax https://m.edsoo.ru/ff0d4614
23 Cr1oco0BbI MoJTyueHHsT KUCIIOPO/1a B TAOOpaTOPHH U bubnunoreka [JOK
MPOMBIIUICHHOCTH. [IpMeHeHre KUCIopoaa https://m.edsoo.ru/ff0d497a
TemnoBoit 3¢ (pexkT XUMUIECKON peaKIiu, TOHATHE O
24 TepMOXHMH‘?e(};KOM YpaBHEHUH 51(30—II u bubamorexa LIOK
’ https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUICCKHUX PEAKITHSIX
25 TorumBo (HedTh, yroib U MeTaH). 3arps3HeHne Bubnmoreka LIOK
BO3/yXa, CIIOCOOBI €r0 MPEAOTBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 IIpaxTryeckas pabora Ne 3 o Teme «[lomyuenne u Bubmmorexa IIOK
coOupaHue KACIOPO/ia, H3YICHUE €r0 CBOHCTBY https://m.edsoo.ru/ff0d4ae2
97 Bopopoa — aneMeHT 1 mpocToe BEIecTBO. Bbutnuoreka IJOK
Haxosxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 ODu3HUECKUe U XUMUUECKUE CBOMCTBA BOJOPOA. Bubnmoreka LIOK
[Ipumenenue BoOpOaa https://m.edsoo.ru/ff0d4dd0
Butnmoreka IIOK
29 ITonsiTHE O KUCIOTaX U COMAX

https://m.edsoo.ru/ff0d50d2
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Bubnmoreka IIOK

30 CriocoOBbI mosTyueHHs: BOIOpO/ia B T1abopaTopuu https://m.edsoo.ru/ff0d4ddo
IIpaxTtrdeckas pabora Ne 4 mo Teme «[lomydenne u Bbubmmorexa [IOK
31 .
cobupaHune BOAOPOIa, H3YUCHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
. N Bubmuoreka [IOK
32 MonspHslif 006EM Ta30B. 3aKOH ABOTanpo https://m.edsoo.ru/ffod542e
33 Brrunciaenns 00p€Ma, KOJIMYECTBA BEIECTBA T'a3a 110 Bubnmoreka IIOK
€ro U3BECTHOMY KOJHMYECTBY BELIECTBA WIIH O0BEMY https://m.edsoo.ru/ff0d55a0
34 Beruncienns 00bEMOB ra3oB M0 YPaBHEHUIO PEaKLUH bubnuoreka [JOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHHH Ia30B https://m.edsoo.ru/ff0d5708
35 duznyeckre 1 XUMUYECKHE CBOHCTBA BOJIBI Bubamorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [loHsaTre 00 HHAMKATOpPAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d59e2
Bopa kxak pactsopurens. HacblleHsble u
37 HePJIlaCI)IHlepHHBIe II:aCTBopLI. MaICIiOBa;I JIOJIS BEIL[eCTBA B bubamorexa LIOK
https://m.edsoo.ru/ff0d5b40
pacTtBope
[pakrrdeckas padora Ne 5 mo Teme «[Ipuroropnenue
38 paiTBOpOB c OHI}T))GI[eHéHHOfl MacCOBO LI[)oneﬁ Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTtpomsHas padora Ne2 mo teme «Kuciopoz. Bubmmorexa [IOK
Bopopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocras, Ki1accu(uKanys, HOMEHKIIaTypa bubamorexa LOK
’ ’ https://m.edsoo.ru/ff0d664e
ITonyuenne u XumMHYeECKHE CBOMCTBA KUCIOTHBIX, Bubnmoreka LIOK
41
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoOBaHWMSI: COCTaB, KIaccuuKaIys, HOMEHKIATypa Brbmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 ITonyuenue u XxuMHYECKHEe CBOMCTBA OCHOBAaHHUM bubamorexa [IOK
https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocTaB, kinaccupukarys, HOMEHKIaTypa bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0dfee?
45 [omyueHne 1 XUMHYECKHE CBOMCTBA KUCIIOT Bubmmorexa IIOK
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Comnu (cpeHHE): HOMEHKIIATypa, CII0COOBI TTOTyYEeHUS,

Bbubnaunoreka [JOK

46 XUMHUYECKHE CBOUCTBA https://m.edsoo.ru/00ad9474
[Ipaktrueckas padora Ne 6. Pemenue
47 3KI::HepI/IMeHTaJ'II;HLIX 3aa4 1o TeMe «OCHOBHBIC bubmorexa LIOK
N https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUUECKUX COCIHMHCHUIN
48 I'eHeTnueckas cBsI3b MEXKIY KIIaCCaMU Bbubmmorexa [IOK
HEOPraHHYECKHUX COCANHCHU https://m.edsoo.ru/00ad9a50
49 O0001IeHNE U CUCTEMATH3ALMA 3HAHUA bubnmorexa [OK
https://m.edsoo.ru/00ad9ch2
50 Kontponbnas pabora Ne3 o teme "OCHOBHBIE KJIACCHI bubnuoreka [IOK
HEOPTraHHYECKUX COCANHCHHIN" https://m.edsoo.ru/00ad9ela
51 [IepBbie MOMBITKY KiIaCCH(OUKAINH XUMHICCKIX Bubmmorexa [IOK
aneMeHTOB. [oHATHE O TPyIIax CXOAHBIX AIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 Ilepuonuueckuii 3akoH u [lepuonuyeckas cucrema bubnuoreka [JOK
XUMUYECKHX deMeHToB J[. . Menneneena https://m.edsoo.ru/00ada52¢
53 Tlepuoabl, TPYIIIIB, TOATPYIIIIEI brbmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenne atoMoB. CocTaB aTOMHBIX siziep. M30Tomb Bubmmorexa LIOK
https://m.edsoo.ru/00ada342
55 CtpoeHue dJIeKTPOHHBIX 000I0YEK aTOMOB JIEMEHTOB bubnunoreka [JOK
Iepuoaugeckoii cuctemsr 1. . Menneneesa https://m.edsoo.ru/00adaébc
XapaKkTepuCTHKa XUMHYECKOTO IIIEMEHTA T10 €r0
56 noﬁome}fnm B [lepuoguueckoii cucreme . U. bubmorexa [IOK
https://m.edsoo.ru/00ada824
MenzeneeBa
3nauenue [leproauyeckoro 3aKoHa JUisi pa3BUTHUS
57 HayKU U l'[paKI”)H/IKl:I. AN MeHﬂeneei —pyqéHLn‘/'I bubamorexa LIOK
’ https://m.edsoo.ru/00ada96e
MEIaroT U TPaXIaHuH
58 DNEKTPOOTPHUIIATEIEHOCTh ATOMOB XUMUYECKHIX bubnmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 WNonnas xuMudeckas CBs3b Bubmorewa LIOK
https://m.edsoo.ru/00adac34
60 KoBajieHTHast MOJIsIpHAs XUMHYECKas CBS3b Bubmmorexa ITOK
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https://m.edsoo.ru/00adaab8

61 KoBaneHnTHas HEMONApHAS XUMAYECKas CBS3b 1 Bubmorexa LIOK
https://m.edsoo.ru/00adaab9
Bubnmoreka [IOK
62 Crenei oKueaCHIs ! https://m.edsclylo.ru/OOadae28
63 OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUU 1 bubmorexa LIOK
https://m.edso0.ru/00adb076
64 OKHUCIIUTENTN U BOCCTAHOBUTEITH 1 Bubamorexa LIOK
https://m.edso00.ru/00adb076
65 KonTtponbHas pabora Ned mo teme «CTpoeHue aToMa. 1 Bubmmorexa [IOK
XuMHYECKast CBS3b» https://m.edso00.ru/00adb486
66 PeseprabIit ypok. O000IIEeHNE U CHCTEMaTH3AIUSL 1 Bubmmorexa [IOK
3HAaHHUN https://m.edsoo.ru/00adb33c
67 PezepBHblil ypok. O6001IeHHE U CUCTEMaTH3aIHA 1 bubnuoreka [IOK
3HAHHUN https://m.edso0.ru/00ad9ch2
68 PeseprHBIit ypok. O000IIEHNE U CHCTEMAaTH3AIUS 1 Bubmmorexa [IOK
3HaHHUN https://m.edso0.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB 110 IPOI'PAMME 68
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9 KJIACC

No KoauyecTBo yacoB
u/n Tema ypoka K n Hdara DJIeKTPOHHbBIe M PPOBbIE
Bcero OHTPOJILHBIE paKTHaeckue u3yyeHusi ~ o0pa3oBaTeibHbIE pecypchl
padoThI padoThI
1 Ilepuonnueckuii 3akoH. Ilepuoauueckas cucrema 1 0 0 bubnnorexa [JOK
XUMHUUECKuX dmeMenToB J[. . Menneneesa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B UI3MEHEHHH CBONCTB 1 0 0 bubnuoreka [TOK
XUMHYICCKHX DJICMEHTOB MEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus n HOMEHKIaTypa HEOPTaHUIECKAX 1 0 0 Bubmmorexa [IOK
BCIIICCTB https://m.edsoo.ru/00adb7e2
4 Bunbl XuMu4eckoi CBA3M U TUIIBI KPUCTAIIIMYECKUX 1 0 0 bubanoreka [TOK
penéTok https://m.edsoo.ru/00adbac6
Konrposbnas padora Nel o teme «I[loBTopenue u
5 yriryOeHne 3HaHU OCHOBHBIX Pa3ZeioB Kypea 8 1 1 0
KJIacca
6 Knaccudukarust XAMHYECKUX PEaKIHil 1Mo 1 0 0 bubnuoreka [TOK
Pa3IHYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XMMUYECKOH PEaKIIHH. Bubnuorexa IIOK
7 1 0 0 )
[oHsITHE O TOMOTEHHBIX M TeTEPOTSHHBIX PEAKIIHIX https://m.edsoo.ru/00adbe9a
o | Dommreommereos ey G| ; ; B 10K
H P peaxtt https://m.edsoo.ru/00adc28c
MOJIOKCHHE XUMHYECKOTO PABHOBECHS
9 OKHCIUTENTFHO-BOCCTAHOBUTEIFHBIC PEAKIIHH 1 0 0 bubmorexa LIOK
peaxtt https://m.edsoo.ru/00adcade
10 Teopus 3JIEKTPOIUTUUECKON TUCCOLMALIMNH. 1 0 0 Bubnuorexa IIOK
CuitbHBIC U CITa0bIe SIEKTPOTUTHI https://m.edsoo.ru/00adcd68
N bubanoreka [JOK
11 HoHnHble ypaBHEHUS peakuui 1 0 0 https://m.eds00.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBaHUI B CBETE
12 MPEJCTABICHUH 00 JIEKTPOITATHICCKOM 1 0 0 bubmmorexa [IOK
https://m.edsoo.ru/00add5d8
JIICCOIIHAIIH
y | S e ke 1 ; ; B 10K
e P https://m.edsoo.ru/00add8b2
JIICCOIMAITNH
. bubnunorexa [JOK
14 ITonsiTue o rugponuse conei 1 0 0 https://m.eds00.ru/00add9d4
15 O0001ICHHE ¥ CUCTEMAaTH3AIHsT 3HAHUH 1 0 0 Bubmuorexa [TOK
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IIpaxtrdeckas padora Ne 1. «Perrenue

https://m.edsoo.ru/00addd12
Bbubnnorexa [JOK

16 9KCIIEPHUMEHTAIIbHBIX 3818t https://m.edsoo.ru/00addbfa
17 ESJI:ZE;)HSES:IE?&?;ZM;IZC?S TI:EIIVI im XUMHUYECKHue bubmorexa LIOK
P AMCCOHHATIEL https://m.edsoo.ru/00addecQ
PEaKIIH B pacTBOPAX»
18 OO1mas XxapakTepuCTHKA TaIOTeHOB. XMMUYECKHE bubnunorexa [JOK
CBOJICTBa Ha MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 XnopoBonopon. ComnsgHas KUCIOTa, XUMHYECKHE bubnunorexa [JOK
CBOIICTBa, MONyYCHIE, TPUMCHECHHE https://m.edsoo.ru/00ade104
IpaxTryeckas padora Ne 2 o Teme «[lomyuerne Bubmmorexa [IOK
20 . . .
COJISIHOM KHCJIOTBI, H3y4YeHHE e€ CBOHCTBY https://m.edsoo.ru/00ade348
21 Briuuciienus no ypaBHEHHUSAM XUMHYECKHX Bubmmorexa [IOK
PEaKIIHii, €CIM OJIMH U3 PEarcHTOB JaH B U30bITKE https://m.edsoo.ru/00ade488
bubanorexa [JOK
22 OO1mas xapakTepucTka 371eMeHToB VIA-rpynist https://m.eds0o.ru/00ade64a
g | Ao oba o Hancae B 10K
P A PHpORE. https://m.edsoo.ru/00ade64a
CBOWCTBA CepbI
24 CepoBoziopoJ, cTpocHHE, PU3HIECKUe U Bubmorexa [IOK
XUMHYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcupbl cepbl. CepHast KACIOTA, GUIUISCKUE H Bubmorexa [IOK
25 N .
XMUMHUYECKHE CBOMCTBA, MPHMEHEHHUE https://m.edsoo.ru/00adea28
XUMHUECKUE PEaKIUH, JIS)KAIIE B OCHOBE
MPOMBIIIJICHHOTO CIIOc00a MOTydeHHsI CEPHOU Bubmmorexa [IOK
26 . .
KHCIIOTBHI. XUMHYECKOE 3arpsi3HEHHE OKPYIKAIOIIEH https://m.edsoo.ru/00adec8a
Cpe/ibl COEeIMHEHUSIMU CEPBI
27 Brrunciienne MaccoBoil JOTH BBIX0/1a TPOIYKTa Bubmmorexa IIOK
peaxkuuu https://m.edsoo.ru/00adec8a
w | S VAopm BuSorsa 10K
> PacTIpocTpa PHpoxe, https://m.edsoo.ru/00adeea6
XMMHUYECKHE CBOICTBA
29 AMMHaK, ero (U3nIecKne U XUMUIECKUE CBOWCTBA, Bbubnuorexa [IOK
MOJTyYIEHHE U IPUMEHCHHE https://m.edsoo.ru/00adf004
30 [Ipakrrueckas padora Ne 3 o Teme «Ilosyyenue bubnmnorexa [JOK
aMMHUaKa, U3y4eHHe ero CBOHCTBY https://m.edsoo.ru/00adf180
31 A30THAs KUCIIOTA, € (PU3NIECKHE U XUMHYCCKHE Bbubaunorexa [JOK

CBOMCTBa

https://m.edsoo.ru/00adf306
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Hcnonp30BaHue HUTPATOB U cONel aMMOHHUS B
Ka4yecTBEe MUHEPAIBHBIX YA0OpeHHd. XuMHyecKkoe

bubaunorexa [JOK

32 3arpsA3HEHUE OKPYIXKAIOIIEH CPe/Ibl COeTMHEHUAMHU https://m.edsoo.ru/00adf518
asora
3 merons et nanscckne sotorsa Bubmiorera LIOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTyYCHUE
U mepamn yioGponui. arprsmene npuposoi Butmnorexa LIOK
P yAOOP - Jarp PHpOL https://m.edsoo.ru/00adfc20
cpensl pochatamu
35 Yrnepon, pacupocTpaHeHUe B IPUPOE, Bubmmorexa [IOK
(usnuecKkre 1 XUMUYECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
OKCJ/IJII:-I yriepoa, uX GU3n4ecKue U XMMHUUECKHe Bubuorexa [[OK
36 CBOMCTBA. DKOJIOTHIECKHE TIPOOIEMBI, CBSI3aHHEIC C )
https://m.edsoo.ru/00adfebe
okcuzom yriepona (1V)
37 YronpHas KUCIOTA U €€ CONU bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
38 riiiiﬁ:i?r?ieﬂ??&ﬁé;?HZZMeeaI;o;:?{ZHHe bubmorexa LIOK
Y no peaidt https://m.eds00.ru/00ae027e
KapOOHAT-HOH
[TepBoHauanbHBIC TOHATHS 00 OPTAaHMYECKUX Bubmorexa [IOK
39 )
BEIIECTBAX KaK O COSMHEHUAX yriiepoa https://m.edsoo.ru/00ae054e
40 KpeMHuii u ero coeiMHCHUS bubmorexa LHOK
P a https://m.edsoo.ru/00ae080a
41 g{ii?“y;ﬁ;ﬁ::ﬂiﬁ?;if ‘—’ai- rIl)(f): I;I:;? f(Ba)KHefIH.IHG bubmorexa HOK
p A https://m.edsoo.ru/00ae0bf2
HEMETAJUIBl M UX COCTUHCHUS
KonTtponsHas padora Ne3 mo teme «BaxkHeitmue Bu6mmorexa [IOK
42 .
HEMETAJIBI M UX COETMHEHHS https://m.edso0.ru/00ae0el8
OO6mas xapakTepuCTHKa XUMUIECKUX HIIEMEHTOB —
MeTaioB. MeTannieckas CBsi3b U METAJJTHYeCKas bubanoreka [JOK
43 . . .
KpucTamuindeckas pemérka. Gusnueckue CBOHCTBA https://m.edsoo.ru/00ae103e
METaJTIOB
44 XUMHYECKHE CBOWCTBA METAILIIOB. Bbubaunorexa [IOK
DJIEKTPOXUMHUYECKHUM PSIJ] HAPSHKEHUI METAJIIIOB https://m.edsoo0.ru/00ae1156
O6mme crocoObl oay4YeHus: MeTauioB. CIUIaBEL. Butmorexa LIOK
45 BrrurciieHus Mo ypaBHCHHUSIM XUMUAYECKHX

peaKuMﬁ, €CJIM OJIMH U3 pEarcHToOB COACPIKUT

https://m.edso0.ru/00ae1156
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IpUMecH

46 TloHsTHE O KOPPO3UHU METAIIIOB bubmorexa HOK
pp https://m.edso0.ru/00ae1278
Bbubnnorexa [JOK
4t [Henoumbic meTais! https://m.edsoo.ru/00ae14bh2
48 OKCHUIbl U THAPOKCUILI HATPUS U KaJIus Eubmzorexa LIOK
n P A i https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3eMeNbHBIE METAIIIBI — KaJbIIUM U MarHUii bubmmorexa [IOK
I https://m.edsoo.ru/00ae15e8
50 Bakneiimue coetMHEHNS KaJIbIUs Eubmzorexa LIOK
A H https://m.edso0.ru/00ael15e8
51 O0001IeHNE U CHCTEMATH3aLMS 3HAHUN
52 JK€ctrocTh BOJBI M CLIOCOOBI €€ yCTpaHEeHUs bubmotexa IOK
https://m.edsoo.ru/00ae1886
[MpakTrueckas pabora Ne 6 o reme "YKéctkocTh bubaunorexa [JOK
53 .. " .
BOJIBI U METO/IbI €€ YCTPaHCHHUSI https://m.edsoo.ru/00aelae8
N bubanoreka [JOK
54 Amomurmii https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBA OKCHIA U THAPOKCHAA bubmorexa [IOK
P A P A https://m.edsoo0.ru/00aelc64
bubnnorexa [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcunpl, Tuapokcubl u conu xenesa (1) u xxenesa bubaunoreka [JOK
(nn https://m.edsoo.ru/00ae35e6
58 O06001IEeHNE U CHCTEMATH3ALMS 3HAHUI
59 g(i?‘[??bigﬁzniﬁ?;ig gazll rlfs T:S: iBa)KHGfIIHHG Eubmzorexa LIOK
P A https://m.edso0.ru/00ae3de8
METAaJUIbl K UX COEIUHEHHMSI
BbIYKCIIEHUS 110 YPaBHEHHSIM XUMUAYECKHX
60 peaxmuii, ecu OJIUH U3 PEareHTOB JaH B U30BITKE Bubnmorexa IIOK
WY COJIEPXKUT NMpUMecH. Berumcienust MaccoBoi https://m.edsoo.ru/00ae1750
JIOJIM BBIXOJIA MPOJYKTA PEaKIHH
61 O060011eHNEe U CHCTEMATH3ALNS 3HAHUI
62 KontponsHas padora Ned mo teme «Baxkueitmue
METAJUIBI X KX COEIMHEHUS
63 BemectBa u Mmarepuansl B MOBCETHEBHOM KU3HU Bbubaunorexa [JOK

YCJIOBCKa

https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

bubaunorexa [JOK

64 XuMHU4yecKoe 3arpsi3HeHUE OKPYKaIOIIEH CpeIbl 1 https://m.eds00.ru/00ae4270

65 Ponb XxuMuM B pemeHnH 3KOJIOTHYECKIX Tpo0iIeM 1 BH6H_HOTeKa LIOK
https://m.eds00.ru/00ae4270

66 PesepruBIit ypok. O000IIEeHNE U CHCTEMAaTH3AIN 1 Bubmmorexa IIOK
3HaHMH https://m.edsoo.ru/00ae0d0a

67 PezepBHbIit ypok. O000LIEHNE U cUCTEMAaTH3AIMS 1 bubnunorexa [JOK
3HaHUH https://m.edsoo.ru/00adb33c

68 PezepBHbIil ypok. O6001IeHHE U CUCTEMaTH3aIHA 1 bubnunorexa [JOK
3HaHHUH https://m.edsoo.ru/00ad9cb2

OBILIEE KOJTUYECTBO YACOB 11O TPOT'PAMME 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

*  Xwumus, 9 knacc/ Pymsutuc I'.E., ®enpnaman @.I'. Akninoneproe odmectBo M3aarenbcTBo

«IIpocserenune»
*  Xwumus, 8 xknacc/I'.E. Pym3utuc, ®@.I'.®enpaman. M3aatenscto "IIpocsemenne"

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
* A.M.Pagenxuii. unaxktuueckuit marepuan,8-9 knacc.M3narensctBo "lIpocBemenue”

* B.H. loponskun, A.I'.bepexxnas. Xumust/TeMaTHueCKUe TECTHI 32 KypC OCHOBHOM IIKOJIBI.
WznarensctBo "Jlernon"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

*  https://www.resh.edu.ru/
» https://lesson.edu.ru/
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