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HHOACHUTEJIBHAA 3AIIMCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero oOpazoBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (eaepabHOM
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOY4YaIOIIUXCS CpEeACTBAMHM Y4eOHOro MpeaMeTa, YCTaHABIIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEp>KaHUs, PEKOMEHIYEMYIO IOCJIeJOBAaTEIbHOCTD
M3YYEHUS XUMUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 0Opa3oBaTelbHOM MporpamMmbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHUE XUMUH CIY)KHT OCHOBOH JUIsi JOPMHUPOBAHUS MEPOBO33PEHHS 00YJAIOIETOCS, €ro
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOTO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMopa3BUTUS U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOIO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B DKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIeUu(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEENIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUN OPraHUYeCKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NMOHATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO NPHUHIMIY IOCJIEI0BATEILHOIO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMUYECKOH CBS3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKON COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpa B JIOTUKE €€ CHUCTEMHOW IPUPOJIBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BaXHEHIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GOpPMUPOBAHUM ¥ PA3BUTHH I[O3HABATCIBHBIX YMEHUH M WX NPUMEHEHUU B Yy4eOHO-
MIO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeTOoJaM  IO3HaHUS,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUMMHCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢gopmupoBanue o61Iel PYHKIMOHATHHON U €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOIIETO MHpA, WCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aronuxcs TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaNpPaBICHHOCTH JJalbHEeHIero ooyyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 vacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEPKAHUE OBYYEHUSA

8 KUIACC

ITepBoHavajbHBIEe XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YeJlOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BeElIECTB. ArperarHoe coctosiHue BemiecTB. llonarue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHus] CMECei.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3IeMEHThl. CHMBOJIBI XMMHUYECKUX DJIEMEHTOB.
[IpocThie U clloXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemiectBa. Monb. MomsipHast macca. B3auMoOCBSI3b KOJIWYECTBA, MAcChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMUYECKUX COSAMHEHUN.

®uznyeckue M XUMHUYECKHUE SBICHHUS. XHUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMuueckue ypaBHeHus. Kiaccupukanys XuMUYeCKUX peakui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMu pa0dOTHI B J1a0OpaTopuu M NMpUEMaMU
oOpareHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HAOMIOAeHNE (PU3HUECKUX (TIJIaBJICHUE BOCKA, TASTHUE JIbJa,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIHMs BOJbI) U XUMHUYECKUX (TOPEHHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SBIEHUH, HabIt01eHue
U ONHWCAaHWE TMPU3HAKOB IMPOTEKAHHWA XHUMUYECKUX peakuuid (pas3jokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHuH, B3auMoJjeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenue crnoco6oB
paszeneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BBINAPUBAHHUE, JUCTHIUISALIMS,
XxpomaTtorpadus, TpOBEIEHHWE OUYUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMeHT M IpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabOpaTopuu U
pOMBINIIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alioTporHas MOAU(pUKAIUS
KHCIIOpO/ia.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakUMU. TOmIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxaeHwe Bogopona B MPHUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI Mony4yeHus. KucnoTel u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUUECKUM YpaBHEHHSIM.



®dusnyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHHeie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BeniecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTtBope. XuMu4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpoAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcuapl. Kitaccupukanus OKCHIIOB:
cojieoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HecoeoOpa3yromue. Homenknatypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyyenue okcuaoB.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: HIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkiiarypa ocHoBanuii. @u3NYeCKHME W XHUMHYECKHE CBOMCTBa OCHOBaHuil. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoicTBa KUCHOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHUE M HM3yYEHUE CBOICTB KUCIOPOJA, HAOMIOJEHUE B3aUMOJACHCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS U IMpEKpallleHusi ropeHus (moxapa), 03HaKOMJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcuaom wmemu (1)
(BO3MOYKHO HCITOJIb30BAHHE BHJICOMATCPUAIIOB), HAOIIOJCHIE 00Pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMaTEpHUAJIOB), MCCIEAOBAHNE OOpPa3I[0B HEOPTaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOJr0IeHne M3MEHEHMs OKpacKd MHAMKATOPOB B PacTBOpax KUCIOT U HIEJo4Yel, U3ydeHue
B3auMmojieiictBua okcuga Mmeau (ll) ¢ pactBopom cepHON KHCIOTBI, KHUCIOT € METaljlaMH,
peakuuil HEUTpaau3aluM, IOJIYy4eHHUE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHHUE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJU, pEeLIeHHE SKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Bakuelime
KJIACCBhl HEOPTAHUYECKUX COETUHEHUI».

Ilepuoauyecknii 3axoH u Ilepuognyeckass cucrema xumudeckux siementos JI. M.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakumu

[lepBble MOMBITKM KJIAcCU(PUKALMKM XUMHUYECKUX 3jeMeHToB. IloHsTHe o rpynmax
CXO/IHBIX JIEMEHTOB (II€JOYHbIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOTeHbl, HHEPTHBIE T'a3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucrtemMa xumuueckux i3nemeHtoB . U.
MenneneeBa. Koporkomepuoanas W JumMHHONEpuoaHas ¢opmbl I[leprognueckoid cucTeMbl
xumuueckux osnemeHtoB JI. M. Mengeneesa. Ilepuonsl m rpymnmbl. DU3HYECKUH CMBICI
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPHOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextposl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB INepBbIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoil cucTemMbl
J. W. MengeneeBa. XapakTepuCTHKa XHMHUYECKOTO DJJEMEHTAa IO €ro IOJIOKEHHIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHU pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akoHa u Ileproguyeckoit CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. 1. 1. MenaeneeB — y4€HbIi U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. I[Iporecchl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OOpa3LOB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
[MHKa C pacTBOpPaMHU KUCIOT W IIEJI0oYed, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, PEaKIIUU Pa3JI0KEHUS, COSTUHEHHS).

Mesicnpeomemmnle ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHM XUMHH B 8 KJIacCE€ OCYILECTBIISIETCS
4yepe3 WCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX IMOHATHH, TaK W TOHSATHH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/I€IIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCICPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usnka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelI0, O00bEM, arperaTHOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUEC BEIUYHMHBI, SAMHHIIBI H3MEPEHHUS, KOCMOC, TUIAHETHI,
3831561, ComHIie.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaANbl, TOPHBbIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonnueckuii 3akoH. llepuoamyeckas cucrema xumudeckux odnemeHros [ .
MengeneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOMOB, KalHs, KaTblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPHUCTAIMYECKON PEMIETKH U BUJA XUMUUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBOMNCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHMM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEeaKuid 1Mo pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy B COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XMMHUYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHUIO KaTalu3aTropa). DK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUICCKIE YPaBHEHHUSI.

[TonsTe o ckopocTH xuMudeckoi peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOTeHHBIX M TETepOTreHHbIX peakuusx. llonstue o
karanuze. I[loHsiTHE O XuUMHUYecKOM paBHOBecHH. DaKTOPhl, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKIIUU 1 TIOJIOKEHUE XUMHUIECKOTO PABHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. COoCTaBlI€HHE YPABHEHHMI OKHCIHUTEIbHO--BOCCTAaHOBHUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccornuanyu. CHIBHBIC U CIIA0BIC DIICKTPOIIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
MpEJCTaBICHU 00 AIEKTPONUTUYECKON auccoruanuu. KadecTBeHHblE pPEaKIMU Ha HOHBL.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIIEJOBAaHUE 3aBUCHMOCTH CKOPOCTHM XMMMUECKOM peaklIuu OT BO3JACHCTBHUS pa3IMYHbIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKU MPOTEKAHHs peakiuii MOHHOTO oOMmeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHre SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOWCTBA Ha MpHUMepe Xjopa (B3aMMOICHCTBUE C MeETallJlaMH, HEMETaJUIaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUe, (u3NYecKue M XMMUYeckHe cBOMCTBA. OKCHABI Cephbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoHM CepHOI KHCIOThI, KaUeCTBEHHAs peaklys Ha cynb¢aT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 37eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydeHue u npumeHeHne. Conu aMMOHMs, UX (PU3HUECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHHMSI B KayeCTBE MHHEPaJIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTJIEPOJ, aJUIOTPOIHbIE MOIU(BUKAIIINH, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), HPOAYKTHl HUX IepepabdOTKH
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJYYEHHE U IPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimme
CTPOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiemsl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEeOMaTepuaoB), HaOJroJeHHWEe Tpolecca oOOyINIMBaHUS — caxapa TMojA  JielicTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
MPOTEKaHUs, 03HAKOMJIEHHE C (PU3MUYECKMMM CBOWCTBaMHU a30Ta, (ocdopa U UX COEAMHEHUU
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH W W3ydeHHEe TMPH3HAKOB UX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAaT-MOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MPOIyKIHEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHHE AKCIEPUMEHTANbHBIX 3a7ay Mo Teme «Baxueiimune
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumuieckux 3yemeHToB . 1. MenaeneeBa u ctpoeHust
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBkl (CTallb, YyT'yH, JFOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B mpupoje. Ou3nyueckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xuMuueckux aiemeHToB [[. M. MeHueneeBa, CTpOEHHME HMX aTOMOB, HAXOXICHHE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NUecKue U XMMUYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHE aTOMa, HaXOXAeHUE B mpupojie. Pu3nvecKkue 1 XMuMUYECKHUEe CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
U3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KuciIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHANIOB), TMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidsg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), UCCIEIOBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax U
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOICITb, IBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATCPUAITHL.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUISCTBO, TEJO, 00bEM, arperaTHOe COCTOSHHME BEIECTBa, TIa3,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JJUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHHS IPOrPaMMbl OCHOBHOIO 00MIEro 006pa3oBaHUs
JOOCTUT'AKOTCA B XO4€ O6yT-ICHI/I$I XUMHUHU B CAUHCTBC y‘-IC6HOI\/JI n BOCHHTaTeJ’H:HOfI NCATCIIBHOCTHU B
COOTBETCTBUH C  TPAJAUIMOHHBIMH  POCCHMCKAMH  COLMOKYJIbTYPHBIMH M  JYXOBHO-
HPaBCTBECHHBIMH I[EHHOCTSMHM, IPUHATHIME B OOINECTBE IMpPaBUJIaMH M HOPMAaMH IOBEICHHS U
CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHHMSI, CAMOPA3BHUTHS U COLMAIM3AIMHA 00YJaOIIHXCS.

.HI/ILIHOCTHBIG pe3y.]II)TaTI)I OTpa)KaIOT TOTOBHOCTH 06y11a101u14xcs{ pYKOBOI[CTBOBaTI)CH
CHCTEMOM IMO3MTHUBHBIX LIEHHOCTHBIX OPHUEHTALMN M PACHIMPEHHE OINbITa AEIATEIBHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpHOTHYECKOr0 BOCIUTAHUS

LIEHHOCTHOTO OTHOIIECHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIeNI0, TOHMMAaHHs 3HAYCHHS XWMHYECKOW HayKH B JKH3HH COBPEMEHHOIO OOIIeCTBa,
CMOCOOHOCTH BJIaJCTh JOCTOBEPHOW HH(OpMAIUEH O MEePEeIOBhIX MOCTHIKCHUAX M OTKPBITHSIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHCTBe
Mupa 1 oOlIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NPEJICTABICHUS O COIHAIBHBIX HOPMAax M MPaBUIAX MEKJINYHOCTHBIX OTHOIICHHH B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOI\/’I KOMIICTCHTHOCTHU B O6HI€CTB€HHO HOHC3HOﬁ,
y4eOHO-MCCIIEN0BATENBCKOM, TBOPYECKOM MW JAPYIHX BHIAX JIEATEILHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HO COBMECTHO# IESITEbHOCTH MPH BBIMOJHEHUH YUeOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBIMTOJHEHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUHM YYE€OHBIX IMPOCKTOB, CTPEMJICHHUS K
B3aUMOIIOHUMAHHUIKO W B3aMMOIIOMOIIIN B Hpouecce 3TOI>'I y‘-Ie6HOI\/'I JACATCIIbPHOCTH, TOTOBHOCTHU
OIICHHUBATH CBOE IIOBECACHUE U HOCTyrIKI/I CBOHUX TOBapI/IHIeﬁ C MO3UIUHN HpaBCTBeHHBIX nu
MPABOBBIX HOPM € YYETOM OCO3HAHHMS MOCIIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE  MPEACTABICHHS O  BEMECTBE W  XUMHYECKOM  PEaKIWH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKW W COCTABJISIONIME OCHOBY IS
NOHUMAHHUsI ~ CYIIHOCTH  HAy4YHOW KapTHHBI MHpa, [pPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOIBI, B3aMMOCBS3SX YeIOBEKa C MPHUPOJHON CpPEIoif, O pOJIH
XUMHUU B ITO3HAHUU 3THUX SaKOHOMepHOCTeﬁ;



MO3HABATEJIbHBIE MOTHUBBI, HAIlpPaBIICHHbIE Ha IOJIyY€HHWE HOBBIX 3HAHUI MO XMMHH,
HEOOXOaUMBIC Il OOBSCHEHUS HAONIOaeMbIX TMPOIECCOB U SBJICHHIA, ITO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIILHON pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpaTypod, NOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

MHTEpeC K OOYyYEHHI0 W TO3HAHHIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPAaBIEHHOCTU U YPOBHs 00y4YEeHHUs B ajbHeHIIEeM;

4) ¢popMHUpPOBaAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IIEHHOCTH JKHU3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HH, OCO3HAHWE MOCIEACTBHA W HEMPHUITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS aAJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIOCHUS
npaBusl 0€30MacHOCTU MpH OOpallleHMH € XMMHYECKHMHU BeEIIeCTBAaMH B OBITY U peallbHOMN
KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQEeCcCHil U TPpyAa pa3lIuyHOro pojia, YBaXKEHHUE K
TpyAy ¥ pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
NPEIMETHBIX 3HAHWW 110 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYAIBHOW TPACKTOPUU
MPOJODKCHHST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHATbHONU NeATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrH4eCKOro BOCIUTAHUS

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIO/IEHUS TIPaBMJI O€30MaCHOTO MOBEEHUS TIpH PaboTe ¢ BEIIECTBAMHU,
a TaKKe B CUTYAIUSX, YIPOKAIOIINX 370POBBIO M KU3HU JTFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3yYEHUH XUMHH, JJIS PeIleHUus
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEeH MPUPOAHON CPEIOi, ISl IOBBIIIICHHS YPOBHS 9KOJOTHYECKON
KYJIBTYpPBI, OCO3HAHUS TJIOOATFHOTO XapaKkTepa SKOJIOTHYCCKUX MPOOJIeM U MyTed WX PemieHUs
MOCPEACTBOM METOJIOB XHMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATENbHON, KOMMYHUKATUBHOW U COLIMATIBLHOU MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPE3yIbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHUS
MHUPOBO33pEHUsST OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHSs, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEJICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHpa, U YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (ITO3HABATEIBHBIC,
KOMMYHHKATHBHBIC, PETYJSATHBHBIC), KOTOpbIE 00eCneunBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTENILHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YI€OHOM e TEIbHOCTH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jiornueckue A1eCTBUA:

YMEHHSI HCIOJB30BaTh MPHEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOSCHUW 3HAHWM:
pacKpbIBaTh CMBICT XHUMHUYECKUX TOHATHA (BBIOENATh UX XapaKTepHbIe TMPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJIs1 O0BICHEHUS
OTJICNbHBIX (PAKTOB W SIBJICHWU, BBIOMPATh OCHOBAaHUS W KPUTEPHH I KJIaCCH(PUKAITUN



XUMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKui, yCTaHaBIUBATh MPUUMHHO-CIIEICTBEHHBIE CBSI3U
MEXy OOBEKTaMH U3YUCHUsI, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTUH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHUS;

yYMEHHE MPUMEHSTHh B Mpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHUH, NpeoOpa3oBBIBATH IIUPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEJCTABICHUS — XUMHUUYECKHIN 3HAK (CUMBOJI DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TPU PEIIeHUHd Yy4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaEMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBCHHBIC CBSI3U U
MPOTUBOPEYHS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

Ba3oBrble ucciaenoBareLCKue AelCTBHSA.

YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TakKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3BI IO IPOBEPKE MPABHIBLHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHM3AIMM M TPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 X0JIOM IPOIEcca, CaMOCTOATEIHHO MPOTHO3UPOBATH €TI0
pe3ynbrar, (GopMynHpoBaTh O0OOMICHUS W BBIBOJBI IO pPe3yJIbTaTaM IPOBEIEHHOTO OIIBITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

PatGora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH UHPOPMALIMIO PA3ITUYHBIX BUJIOB
1 (HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHUYECKOTO COJICpPIKAaHMs, CIPABOYHBIC TOCOOMS, pecypchl WHTepHETa), KPUTHYECKU
OILICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTh Pa3INdHbIe METOJIbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIUMBIX JIJIs1 BBITIOJHEHUS YI€OHBIX M TIO3HABATEIbHBIX 3a/1a4
OTPENIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B O0JACTH HCIOJB30BaHUS WH(GOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHUH, OBJIa/IeHUE KYIbTYpOi aKTUBHOTO HMCIIONb30BAHMS Pa3IMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MpeacTaBICHUS
nH(pOpMaAIMM ¥ WLTIOCTPUPOBATH pEIIaeMbIe 3aJaud HECIOKHBIMH CXEMaMH, JuarpaMmamu,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHE HCMOJb30BaTh W aHAIM3UPOBATh B TpoIllecce Y4eOHON W HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHHE OKPYKAroIIeH TPUPOTHON CPEIbI.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHsI 3aJaBaTh BOIPOCH (B XoJe auanora W (WIM) JUCKYCCHH) MO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM TMPEAJIOKEHUS OTHOCUTENHHO BBITTOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPEACTABIATH MOJYICHHBIC PE3YIbTaThl TO3HABATEIHHOU JIEATETLHOCTH B YCTHBIX
M THUCbMEHHBIX TEKCTax; JeJaTh IMPE3CHTALUI0 pPE3YJbTaTOB BBINOIHEHUS XUMUYECKOIO
DKCIIEpUMEHTa (J1adopaTOpPHOrO OMbITa, JTAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEIILHOW M
HCCIIEIOBATENLCKON NIeATEeIbHOCTH TpPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
oO0IIMX MHTEPECOB U COTJIACOBaHMS TO3UIMI (0OCYKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC



HITYpMBbI», KOOPJIMHALU COBMECTHBIX JEHCTBUM, ONpEeICHNE KPUTEPUEB 110 OLICHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTUBHbIE yHHBepcaabHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITEJIbHO ONPEAEIATh eI AeSITeIbHOCTH, IIJIaHUPOBATh, OCYILECTBIIATS,
KOHTPOJMPOBAaTh M NP HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JEATEILHOCTh, BbIOMpPATh
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelIeHHs Y4eOHBIX W [O3HABATENbHBIX 3374,
CaMOCTOSATENIBHO COCTABIIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM IEWCTBUM INpU
BBIIOJIHEHUM 33JaHUIl C yd4y€TOM IIOJy4YeHMsI HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE IOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHHUE HCIIONIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3a/1aHUH.

NPEIAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaToOB II0 OCBOEHHMIO O0S3aTEIBHOIO COJEpIKaHUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHON pabouell MporpamMMoi, BBIJIEJAIOT: OCBOCHHBIE
0o0y4aromuMuUCsT Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHMA, CcHEru(pHUecKue s
OpPeIMETHOW 00NacTH «XUMUSL», BUIBl JEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalnu, Ipeodpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyaIUSX.

K xoHuy oOyuenust B 8 ki1acce mpeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX HOHATHI: aTOM, MOJEKYs1a, XUMUUYECKUIH
DIIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMeCh (OAHOpOAHAS U
HEOJHOPO/HAs1), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAasi M MOJIEKYJspHas Macca,
KOJINYECTBO BEIECTBA, MOJIb, MOJISIpHash Macca, MaccoBas JOJs XHMHUYECKOIo
JJIEMEHTa B COEIMHEHHM, MOJISIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIIATENILHOCTh, CTENICHh OKUCIICHUS, XUMUYECKast peakius, KiaccuuKamms
PEaKIHii: peakui COSAMHEHUS, PEaKIIUK Pa3IOKECHHS, PEaKIINN 3aMEIICHUS, PEaKINU
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3((eKT peakluu, sApo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas opOWTanb, paguyC aToMa, XUMHYECKas CBS3b,
NOJISIpHAs M HETOJsIpHAasl KOBaJCHTHAs CBS3b, MOHHAS CBsI3b, WOH, KAaTHOH, aHWOH,
pacTBop, MaccoBasi 10JIs BemlecTBa (IPOIEHTHAsI KOHIICHTPAIIKsI) B paCTBOPE;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKHX TOHSTHH W TPHUMEHSTH JTH
HOHATHS NPH ONMMCAHUM BELIECTB U UX NMPEBPALLCHUH;

® UCIOJB30BATh XWUMHUYECKYI0 CHUMBOJHUKY JIsi COCTaBIeHHs (OpPMYyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

e OmpeneNnsTh BAJEHTHOCTb aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHHSAX, CTEIECHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAUIEKHOCTh BEIIECTB K
OTpeNieIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMynaM, BHJ XHUMHYECKOM CBS3U
(KOBaJIeHTHAsl ¥ MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

e packpeiBath cMbich Ilepuonuueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBATh
MOHMMaHHUE TEPUOTUIECKON 3aBUCHMOCTH CBOWMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nojoxenus B Ilepmommdeckoil cucreme, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOTaJipo;

e ONHCHIBATh M XapakTepu3oBaTh TabmumuHyo (opmy Ilepmommdeckoil cucTembl
XUMHUYECKHX JJIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounast moxarpymnma (b-rpymma)», Mameie W OodbIIHE TEPHOMBI, COOTHOCHUTH
0003HaueHHsI, KOTOphle MMetoTcsi B Tabimie «[lepnomnyeckas cucreMa XHMHYECKHX
anemenToB /. M. MeHeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB



XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsal sapa, o0Ilee YHCIO 3JIEKTPOHOB H
pacnpeeieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (110 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOMCTBA BEIIECTB Pa3IUUYHBIX
KJIACCOB, NOATBEpPXKJas  ONUCAaHUE IIpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KAa4eCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3JINYHBIX YCIOBHUSIX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COSMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLIUK;

IPUMEHSTh OCHOBHBIE OIEpPALMU MBICIUTENIbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMAaTH3AIHI0, KIacCU()UKALUIO, BBISBJICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBA3€H — JJI1 M3YYEHHs] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLUU,
€CTeCTBEHHO-Hay4YHbIE ~ METOJbl  TO3HaHWs  —  HaAONmIOJAeHWe,  H3MEpeHHue,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCYyIoM U  1abopaTopHBIM
000py/s0BaHUEM, a TaKXKe IpaBWiIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKUUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHUIO
U coOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJa), MPUTOTOBICHHUIO
pacTBOPOB C ONpPEECIEHHON MacCOBOM JI0JIEN pacCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U [IPOBOAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PAaCIIO3HABAHUIO PACTBOPOB ILEJIOUYEH U
KHCJIOT C IOMOIIBIO0 MHINKATOPOB (JIaKMycC, (heHOIPTANCHH, METUIIOPAHK U JAPYTHE).

K xoHuy oOyueHust B 9 kiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTD,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P PEKT peakluu, MOJb, MOJSPHBIN 00BEM, PacTBOp, IJIEKTPOJIUTHL,
HEBJIEKTPOJIUTHI, AJEKTPOJIUTUYECKAs JUCCOLMAIMs, pEeaklUud HOHHOro oOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKluHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAsl CBA3b
(KOBaJIeHTHasl, HWOHHAs, METaUIMYecKas), KpPUCTAJUIMYECKas pemeTka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pPEAaKIUH, NpPEIeNbHO JIOIyCTHUMas
koHueHrpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH U NPUMEHATH 3TH
MOHSITHS ITPH ONTUCAHUH BEILECTB U UX MPEBPAIICHU;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISi COCTaBIeHHMS (OpMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpeeNaTh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COEJMHEHUSAX pPa3INYHOIO COCTaBA, NMPHUHAIJIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIaccy COoelMHeHHH Mo (opmynam, BHJI XMMHUYECKOH CBS3U (KOBaJeHTHAas, UOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOHN



dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich lleproanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTPUPOBATH
€ro TOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh Tabnuunyo ¢opmy Ilepuonnyeckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas mnoarpynma (A-
rpymma)» u «mobounas mnoxarpymnma (b-rpynma)», Manmeie ¥ OOJbBIIME TEPUOMIBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAMYECKON Tabnmie, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIOAM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJieNax MaJbIX IEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUU BELIECTB, 110 TEMJIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOHIME W cHenu(UuYecKkne XHMHUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPKIAsl ONMUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPABHEHMSI 3JIEKTPOJIMTUUECKOU JUCCOLMAIIMU KUCIIOT, IIEJI0Ye U CoJel,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS pPEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
NOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIY BELIECTBAMU
Pa3INYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT UX CTPOEHHS, BO3ZMOXXHOCTHU
MPOTEKAHUsI XUMUYECKUX IPEBPAILIEHUN B PA3JIMYHBIX YCIOBHUSIX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEHTa 10 (hopMyJsie COETMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;

coOuoiaTh MpaBWja TIOJIb30BAaHMS XMMHMYECKOH TOCyqod U J1abopaTOpHBIM
o0opy/noBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMHU O BBIIOJHEHUIO JIaOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
¥ cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUaKa M YIJIEKHCIIOro rasa);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBI COCTaB Pa3jIMUHBIX BEILECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMui-, MOAMI-, KapOoHat-, ¢ocdar-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHNe, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUYMHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHS] CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOJIOJEHUE, U3MEpEeHUe, MOJEIUPOBaHHE,
HKCIIEPUMEHT (peasbHbI U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

HaumeHnoBaHue pa3aeiioB 1 TEM

KoauuecTBo yacoB

Ne /i

MPOTrpaMMBbI Bcero

Pasznen 1. HepBOHa‘{aJILHLIe XUMHYECCKHUE MOHATUA

KontpoabHbie padoTsl

IpakTuyeckue padoTsI

JuekTpoHHbIe (HUPpPOBLIE)
o0pa3oBaTejibHbIE pecypChl

COEIUHEHNHN

XuMHsT — BaKHast 00J1aCTh Bbubnuorexa I[IOK
11 €CTECTBO3HAHUS U [TPAKTHYECKOH 0 2 https://m.edsoo.ru/7f41837c
JIeATENFHOCTH YeIOBEKa https://myschool.edu.ru/
Bubmuorexa I[JOK
1.2 BeliiecTBa 1 XUMHYECKUE PEAKIIUH 0 0 https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
Wroro no pazgeny
Pasnen 2. BaxkHejimue npeacTaBuTe I HEOPraHMYeCKUX BeleCTB
Bosayx. Kucnopox. ITonsitue 06 bubmmorexa LIOK
2.1 OKCILIAX 0 0 https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
Bonopona.Ilonsitue o kuciaorax u Bubmmorexa LIOK
2.2 1 1 https://m.edsoo.ru/7f41837c
comix https://myschool.edu.ru/
Boma. PactBopsr. [TorsTHE 00 bubmorexa HOK
2.3 oCHOBAIAX 1 1 https://m.edsoo.ru/7f41837¢c
https://myschool.edu.ru/
OCHOBHBIE KJIaCChI HECOPTaHHYECKIX Bubmmorexa LIOK
2.4 1 1 https://m.edsoo.ru/7f41837¢c

https://myschool.edu.ru/

Hroro no paszneny

Paznea 3. Ilepuoauyeckuii 3akon u llepunoauyeckas cucrema xummuueckux 3aemMeHToB . U. Menaeneea. Ctpoenne aToMoB. XUMHUYECKAasl CBSA3b.

OKHNCIANTEIHbHO-BOCCTAHOBUTEILHbBIE peakuuu

[lepuoauueckuii 3aKoH u

31
Ilepuonuueckas cucrema

Bbubnmoreka IJOK
https://m.edsoo.ru/7f41837c
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https://myschool.edu.ru/
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https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

XuMudIeckux 35mementoB J1. H.
Memngene-eBa. CTpoeHue aroma

https://myschool.edu.ru/

Xumnueckas cBs3b. OKHCIUTEIBHO-

Bbubnuorexa I[JOK

3.2 BOCCTAHOBHTELHEIC DKL 8 1 0 https://m.edsoo.ru/7f41837¢c
https://myschool.edu.ru/
Bbubaunoreka [JOK
Utoro mo paszaeny 15 0 0 https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
Bubnuoreka [JOK
PesepBHOe Bpemst 3 0 0 https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[MPOI'PAMME
9 KUIACC
KosanyecTBo yacos
Ne HaumeHnoBaHue pa3aesioB U TeM JunexkTpoHHbIe (HU(pPOBLIE) 06pa3zoBaTe/IbHbIE
a/n NpOrpaMMBI Beero KourpoabHubie IIpakTnyeckue pecypesI
padoTsbI padoTsbl
Pazgen 1. BemjecTBo U XUMHYecKHE peaKIUU
[oBTOpenue u yriyOineHue 3HAaHUH bubamorexa LIOK 0
1.1 OCHOBHBIX PA3IENoB Kypea 8 Kiacca 5 1 https://m.edsoo.ru/7f41a
https://myschool.edu.ru/636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX Bubamorexa LIOK
1.2 peakuii 4 https://m.edsoo.ru/7f41a636
https://myschool.edu.ru/
DJIEeKTPOIIUTHYECKAs! JTUCCOIHALIMSL. Bubamorexa [IOK
1.3 XHMIeCKIe peakiymi B pacTEOpax 8 1 1 https://m.edsoo.ru/7f41a636
https://myschool.edu.ru/
Hroro no paszneny 17

Pa3znen 2. HemeTasibl M UX cOeIMHEHUSI



https://myschool.edu.ru/
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OO0mas XxapakTepUCTHKA XUMHYCCKIX

Bubnuorexa I[JOK

2.1 senterton VIA-rovimes. [anorerEr 4 https://m.edsoo.ru/7f41a636
DYTHEL https://myschool.edu.ru/
O01mas xapaKTepUCTHKA XUMHYECKIX Bubmmorexa IIOK
2.2 snementoB VIA-rpymmer. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COCMHEHNUS https://myschool.edu.ru/
OO0mas XapakTepUCTHKA XUMHYCCKIX Bubmmorexa [IOK
2.3 aneMeHToB VA-rpynmsl. A30T, pocdop u ux 7 https://m.edsoo.ru/7f41a636
COEIMHEHUS https://myschool.edu.ru/
OO61as XapakKTePUCTHKA XUMHYCCKIX Bubnuorexa [IOK
24 anementoB IV A-rpymmel. Yriaepon u 8 https://m.edsoo.ru/7f41a636
KPEMHHIT ¥ X COCAUHEHHS https://myschool.edu.ru/
Hroro mo paznmery 25
Paznen 3. Meraiibl M HX COeTHHEHHU S
bubaunoreka [JOK
3.1 OO01Me CBOWCTBA METAIIIOB 4 https://m.edsoo.ru/7f41a636
https://myschool.edu.ru/
bubanoreka [JOK
3.2 Bakneiile MeTaIbl U UX COETNHEHUSI 16 https://m.edsoo.ru/7f41a636
https://myschool.edu.ru/
Hroro mo paznmery 20
Pa3nen 4. Xumus u oKpy:Kamwuas cpeaa
Bbubnaunoreka [JOK
4.1 BemiectBa 1 MaTepHaibl B )KA3HU YEIOBEKA 3 https://m.edsoo0.ru/7f41a636
https://myschool.edu.ru/
Hroro mo pazaeny 3
Bbubnaunoreka [JOK
PezepBHOE Bpems 3 https://m.edsoo.ru/7f41a636
https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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INIOYPOYHOE IIJTIAHUPOBAHUE

8 KIIACC
KoJymuecTBO 4acoB
Ne Hdara DyekTpoHHbIe U pPoBbIe 00pa3oBaTeIbHbIE
Tema ypoka KonTposbHble IIpakTHYeCKHe
n/n Bceero H3yYeHUst pecypchl
padoTsI padoTsI
IIpenmer xumuu. Poinp bubanoreka [JOK
1 XMMUH B J)KU3HH YEIOBEKa. 1 0 0 CEHTSIOPb https://m.edsoo.ru/ff0d210c
Tena u BelecTsa https://myschool.edu.ru/
[OHATHE 0 METORAX CEeHTSIOPb bubnuorexa [IOK
2 HOSHARMS B ngin 1 0 0 https://m.edsoo.ru/ff0d227e
https://myschool.edu.ru/
[pakTraeckas pabora Ne 1 CEHTAOPb
“?&”ﬁa padoret Bé BuGnotexa LIOK
T U1 U IIPUCMBbI
3 2 5 ap . p . p 1 0 1 https://m.edsoo.ru/ff0d23dc
HUS
patll https://myschool.edu.ru/
J1a00paTOPHBIM
000pyI0OBaHUEMY
YucTtele BeliecTsa u CeHTA0Pb bubarorexa [TOK
4 cmecu. CocoObl 1 0 0 https://m.edsoo.ru/ff0d26ca
pasjeneHus cMecen https://myschool.edu.ru/
e
5 o mfe & OUIHCTKI 1 0 0 https://m.edsoo.ru/ff0d28c8
pHMEp . https://myschool.edu.ru/
MTOBApEHHO COIN )»
CEHTI0ph bubanorexa [JOK
6 ATOMBI ¥ MOJICKYITBI 1 0 0 https://m.edsoo.ru/ff0d2a6¢
https://myschool.edu.ru/
, ;(I/I;VII/I‘{(G;CKI/IQOBHG;VIGHTH. . ) ) CEHTA0Pb Butmorexa LIOK
HAKHN HNMBOJIbI
5 https://m.edsoo.ru/ff0d2be8
XUMHUYCCKUX DJICMCHTOB
MbocThie 1 oo . CEeHTSI0Pb bubanorexa [JOK
ThIC U JKHBI
8 P . 1 0 0 https://m.edsoo.ru/ff0d2a6c

BEILECTBA

https://myschool.edu.ru/
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ATOMHO-MOJIEKYJISIPHOE

Bbubnnorexa [JOK

9 OKTSI0pb https://m.edsoo.ru/ff0d2d50
yaeHne )
https://myschool.edu.ru/
3aKOH OCTOSIHCTBA
COCTaBa BEIIECTB. Bbubnnorexa [JOK
10 Xumudeckast popMmyia. OKTSOpPH https://m.edsoo.ru/ff0d2eae
BanextHocTh aTOMOB https://myschool.edu.ru/
XMMHUUYECKHX DJIEMEHTOB
OTHOCHUTENbHAS aTOMHAS bubamoreka [TOK
11 Mmacca. OTHOCUTEIbHAS OKTSIOpb https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAs Macca https://myschool.edu.ru/
Maccosas nois
12 ngquCKoﬂro JJIeMEHTa B OKTSI0pb bubamorexa LIOK
https://m.edsoo.ru/ff0d350c
COCAMHECHUH
KonmuectBo BemecTna. Bubiorexa LIOK
13 Mo, Momspias Macca OKTSI0pPB https://m.edsoo.ru/ff0d5230
’ https://myschool.edu.ru/
dusnueckue u bubarorexa [TOK
14 XUMHUYECKHE SIBIICHUSI. OKTSIOpb https://m.edsoo.ru/ff0d37fa
Xumudeckasi peakius https://myschool.edu.ru/
[Ipu3Haku U yCloBHs Bubnnorexa [IOK
15 MPOTEKAHUST XUMHIECKUX OKTSIOpb https://m.edsoo.ru/ff0d3al6
peakiuii https://myschool.edu.ru/
3aK0H COXpaHEHUS MacChl OKTSIOpb bubanoreka [JOK
16 BEIIECTB. XMMHYECKHE https://m.edsoo.ru/ff0d3b88
YpaBHEHHUsI https://myschool.edu.ru/
Brruncienus konmyecTsa, HOSI0Pb BuGmiorexa LIOK
17 Macebl Betliectha fo https://m.edso0.ru/ff0d5708
ypaBHe}vm’IM XUMITCCIX https://myschool.edu.ru/
peakiuii
Knaccudukarys ) HOSI0Pb BuGmmorexa LLOK
18 RUMITICCITX peartutit https://m.edsoo.ru/ff0d3f34
(coenuHeHws,

Ppas3I0KECHUs, 3aMCIUICHUS,

https://myschool.edu.ru/
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oOmMeHa)

M. B. JloMoHOCOB —
Y4EHBIA-3HLUUKIIONEIUCT.

Bbubnnorexa [JOK

19 OGoGmente 1 HOSIOPB https://m.edsoo.ru/ff0d40c4
. https://myschool.edu.ru/
cHUCTeMaTH3alus 3HAHUH
Konrponbnas pabora Nel HOSI0Pb bubanorexa [JOK
20 o Teme «BerectBa u https://m.edsoo.ru/ff0d4290
XAMHYECKHE PEAKIIHU» https://myschool.edu.ru/
21 KHC0POT — SIeMEHT i https://m.edsoo.ru/ff0d448e
https://myschool.edu.ru/
mpocTtoe BeniecTBo. O30H
Omsmyeckue u HOS0pb
XUMUYECKHE CBOMCTBA bubaroreka [TOK
22 KUCIOpOa (peakiuu https://m.edsoo.ru/ff0d4614
OKHCIICHUSI, TOPEHHE). https://myschool.edu.ru/
[Tonsarue 06 oxcumax
e
23 41 HPOMBIIILICHHOCTIH https://m.edsoo.ru/ff0d497a
’ https://myschool.edu.ru/
[IpumeHneHne KuCIOpOIA
TenmoBoit 3¢ ekt HOSIOPB
XAMHYIECKOH PEaKIvH,
TIOHSATHE O bubarorexa [TOK
24 TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d4790
YpaBHEHHH, 5K30- U https://myschool.edu.ru/
SHIOTEPMHYCCKHIX
peaxImsx
e
25 BO3IYXa, CIIOCOGHI €r0 https://m.edsoo.ru/ff0d4c4a
’ https://myschool.edu.ru/
MIPEOTBPALICHHS
26 [IpaxTrnueckas pabdora Ne 3 nexa0dpb Bubmmorexa [IOK

10 TEMC «HonyquHe u

https://m.edsoo.ru/ff0d4ae2
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coOupaHue KHCIOpoaa,
N3y4YECHUE €r0 CBONCTBY»

https://myschool.edu.ru/

Bonopon — sneMeHT u

Bbubnnorexa [JOK

27 MPOCTOE BEIIECTBO. nexadpb https://m.edsoo.ru/ff0d4dd0
Haxosxenune B mpupose https://myschool.edu.ru/
®dusnueckue u
XUMHUYECKHUE CBOMCTBA bubanoreka [JOK

28 nexadpb ] ]
Bosopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4dd0 https://myschool.edu.ru/
BOJIOpO/Ia
[onsaTue o xUCIOTAX U bubamorexa LIOK

29 commsx nexabpb https://m.edsoo.ru/ff0d50d2

https://myschool.edu.ru/
Cnoco0bl nosTyueHus bubamorexa LIOK
30 BOZIOpOA B TAGOPATOPHIH JeKabpb https://m.edsoo.ru/ff0d4dd0
https://myschool.edu.ru/
T
31 cobupantie BOIOpOT nexkabpb https://m.edsoo.ru/ff0d4f42
N https://myschool.edu.ru/
H3YUYEHHE €r0 CBOHCTBY
MomnsipHBI 00BEM Ta30B. bubmorexa OK
32 Jaxon Aporaxpo SIHBaPh https://m.edsoo.ru/ff0d542e
https://myschool.edu.ru/
Brruucnenus o0béma,
KOJIMUECTBa BEIIECTBA ra3a bubanorexa [JOK

33 0 €T0 U3BECTHOMY SIHBaPh https://m.edsoo.ru/ff0d55a0
KOJIMYIECTBY BEMIECTBA A https://myschool.edu.ru/
00BEMY
Brrunciienust 00EM0OB
ra3oB [0 yPaBHEHHUIO Bubmmorexa IIOK

34 peaKuy Ha OCHOBE 3aKOHA SIHBaph https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHUI https://myschool.edu.ru/
ra3oB

35 duznueckue u p— Bubmorexa [TOK

XUMHYECKUE CBOMCTBA

https://m.edsoo.ru/ff0d587a
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BOJIBI

https://myschool.edu.ru/

CocTaB OCHOBaHH.

bubanoreka [JOK

36 Homsite 06 HEKATOPAX SIHBaph https://m.edsoo.ru/ff0d59e2
https://myschool.edu.ru/
Bopa xak pacTBopUTEb.
Hacsimmennsie u bubanoreka [JOK
37 HCHACBIIIICHHBIC PACTBOPBL. SIHBapb https://m.edsoo.ru/ff0d5b40
MaccoBast 1015 BelecTBa https://myschool.edu.ru/
B pacTBope
[Ipaktuueckas padora Ne 5
1o TeMe «IIpurorosiieHue Bu6morexa LIOK
38 z?ICTBOp (,),B ¢ . . SIHBaph https://m.edsoo.ru/
pefleﬂeHHOH _l,waCCOBOH https://myschool.edu.ru/
Joeit pacTBOPEHHOTO
BEIIIECTBAY
KontpomnbHas pabora Ne2 ¢bespanb bubanorexa [JOK
39 o Teme «Kwucopo. https://m.edsoo.ru/ff0d6342
Bonopoa. Boga» https://myschool.edu.ru/
OKcHJIBL: COCTaB, (heBpaib Bubmmorexa [IOK
40 knaccudukarms, https://m.edsoo.ru/ff0d664e
HOMEHKJIIATypa https://myschool.edu.ru/
Honque}me ¥ XUMUYECKUE (heBpaib BuGmiorexa LIOK
41 gizzg{z::zf;zix’ https://m.edsoo.ru/ff0d664e
PHEI https://myschool.edu.ru/
OKCHJIOB
OCHOBaHUS: COCTaB, (heBpasb Bubmmorexa IIOK
42 KITaccu(puKaImsi, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa https://myschool.edu.ru/
[Nonmy4yeHne 1 XUMUIECKHE (espare bubmmorexa LIOK
43 CBOHCTBA OCHOBAMMIA https://m.edsoo.ru/ff0d67ca
https://myschool.edu.ru/
Kucnotsl: cocras, (heBpanb Bubmmorexa [IOK
44 Kaccudukanms, https://m.edsoo.ru/ff0dfee2

HOMEHKJIaTypa

https://myschool.edu.ru/
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HonyquI/Ie U XUMHUYCCKHEC

(heBpanb

Bbubnnorexa [JOK

45 CBOHCTEA KHCIOT https://m.edsoo.ru/ff0dfee2
https://myschool.edu.ru/
C :
::H: (cp:;:[HI/;e)c 0006 (bespans bubanorexa [JOK
HOMCHKIJIAT , CII bl
46 o eHmyi MIHeCKTIC https://m.edso00.ru/00ad9474
YCHI, https://myschool.edu.ru/
CBOUCTBaA
[MpakTuyeckas pabora Ne
6. P
BKCI::I ;C/I}l:/lpz‘j-lTaHLHBIX BHGHHOTeKa HOK
47 “ an;o Tene «OCHOBHELE MapT https://m.edsoo.ru/00ad9b7c
A https://myschool.edu.ru/
KJIACChl HCOPIraHNYCCKUX
COEIUHEHUI»
T
Feneniecia cra: et Busanorea LIOK
48 Heo ?;anecmx https://m.edsoo.ru/00ad9a50
P . https://myschool.edu.ru/
COCAUHECHNU
MapT Bubnnorexa [IOK
0606
49 CHC(;G?;Z:;;HM S https://m.edso0.ru/00ad9cb?2
1 https://myschool.edu.ru/
K(())Hzp(;nfg:ﬂ ([))a602a Ne3 MapT Butmorexa LOK
10 TEM HOBHBI
50 TACCEL HEODIAHIHeCK https://m.edsoo.ru/00ad9ela
bl H TaHNY nx
vp" https://myschool.edu.ru/
COCOAUHCHUU
[IepBbie mONbITKH MapT
Kiaccudukanmun bubanorexa [JOK
51 XUMHYECKHUX JIEMEHTOB. https://m.edsoo.ru/00ad9ffa
IMousiTre 0 Tpymmax https://myschool.edu.ru/
CXOOHBIX DJICMCHTOB
52 pHoA https://m.edsoo.ru/00ada52c

XUMHNYCCKHUX 3JICMCHTOB H

U. Menneneesa

https://myschool.edu.ru/



https://m.edsoo.ru/ff0dfee2
https://myschool.edu.ru/
https://m.edsoo.ru/00ad9474
https://myschool.edu.ru/
https://m.edsoo.ru/00ad9b7c
https://myschool.edu.ru/
https://m.edsoo.ru/00ad9a50
https://myschool.edu.ru/
https://m.edsoo.ru/00ad9cb2
https://myschool.edu.ru/
https://m.edsoo.ru/00ad9e1a
https://myschool.edu.ru/
https://m.edsoo.ru/00ad9ffa
https://myschool.edu.ru/
https://m.edsoo.ru/00ada52c
https://myschool.edu.ru/

Tlepuozbt, rpyrsI MapT Bubmmorexa [IOK
53 HozlrpyHH’BI ’ https://m.edsoo.ru/00ada52c
https://myschool.edu.ru/
Crpoenue atomoB. CocTas Mapt Bubmmorexa LIOK
54 atomibx szep. Msotorsr https://m.edsoo.ru/00ada342
’ https://myschool.edu.ru/
CrpoeHue 3IeKTPOHHBIX
000JI0YEK aTOMOB bubmuoreka [TOK
55 JJIEMEHTOB anpeib https://m.edsoo.ru/00ada6bc
IMepuoanveckoii CUCTEMbI https://myschool.edu.ru/
. . MenpgeneeBa
XapaKTepuCcTUKa anpenb
XUMHUYECKOTO 3JIEMEHTA T10 bubanorexa [JOK
56 €r0 MOJIOKEHHIO B https://m.edsoo.ru/00ada824
[Mepuoandeckoii cucreme https://myschool.edu.ru/
. . MenneneeBa
3HayeHne arpeib
Ilepuoanueckoro 3akoHa Butmorexa LIOK
57 /UL PasBUTHA Hayk https://m.edsoo.ru/00ada96e
mpaicrict. J1. 1. . https://myschool.edu.ru/
MeHnneneeB — y4EHBIH,
MIe1aror ¥ TPaKIaHuH
DIEeKTPOOTPUIIATENHHOCTh amnpenb bubanorexa [JOK
58 ATOMOB XMMHUYECKUX https://m.edsoo.ru/00adaab8
JJIEMEHTOB https://myschool.edu.ru/
arpeib bubanorexa [JOK
59 HoHHas XuMU4ecKasi CBsI3b https://m.edsoo.ru/00adac34
https://myschool.edu.ru/
KoBanenTHast nonsipHas anpests bubamorexa LIOK
60 MIHCCKAS CBAIE https://m.edsoo.ru/00adaab8
https://myschool.edu.ru/
KoBanenTHast HemoIsApHas brbmorexa LIOK
61 Maii https://m.edsoo.ru/00adaab9

XUMHNYCCKas CBA3b

https://myschool.edu.ru/
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Mait Bbubnnorexa [JOK
62 Cremnedn OKUCIIEHUS 1 0 0 https://m.edsoo.ru/00adae28
https://myschool.edu.ru/
OxucIuTeNnsHO- Mai bubnmnorexa [JOK
63 BOCCTaHOBHTEJILHBIE 1 0 0 https://m.edso0.ru/00adb076
peakImn https://myschool.edu.ru/
OKHCITIH 1 Mai bubmuoreka [TOK
64 1 0 0 https://m.edsoo.ru/00adb076
BOCCTAHOBMTEIIN
https://myschool.edu.ru/
Konrponbnas pabora Ned Mait Bu6miorexa LIOK
65 to reme «Crpoeriite 1 1 0 https://m.eds00.ru/00adb486
aroma. XuMHu4ecKas
https://myschool.edu.ru/
CBSI3bY»
PesepBHblil ypok. Mai Bubmmorexa [IOK
66 0O060061IeHE U 1 0 0 https://m.edsoo.ru/00adb33c
CHUCTEMAaTH3aIUs 3HAHUH https://myschool.edu.ru/
PesepBHblil ypok. Mai Bubmmorexa [IOK
67 0O06001IeHE U 1 0 0 https://m.edsoo.ru/00ad9cbh2
cUCTEMATH3aIMs 3HAaHUI https://myschool.edu.ru/
PesepBHbIit ypOK. bubanorexa [JOK
68 006001IeHYE U 1 0 0 Maii https://m.edsoo.ru/ff0d61c6
cUCTEMATH3aIMs 3HAHUI https://myschool.edu.ru/
OBHIEE KOJIMYECTBO YACOB 68 4 5
I1O ITTPOI'PAMME
9 KJIACC
KounuecTBo yacoB
Ne Tema Ypoka KO]—[TpOJ‘IbHHe ]'[pa]("n}[qec]cue ﬂaTa 3JIeKTp0HHl>le um])ponble 06pa3OBaTem)m)1e pecypcehl
n/n Bcero H3YyYCHUS
padoThI padoThI
Ileprnoguyeckuii 3aKoH.
Hegnoinqecmﬂ CHCTEMA bubmorexa LIOK
1 1 0 0 CEeHTSI0pb https://m.edsoo.ru/00adb59e

XUMHUYCCKUX DJICMCHTOB
J. . Menneneepa

https://myschool.edu.ru/
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3aKOHOMEPHOCTH B CEHTA0Pb
2 W3MEHEHUHU CBOMCTB Bbubaunoreka [JOK
XUMHYECKHX DIIEMEHTOB https://m.edsoo.ru/00adb6b6 https://myschool.edu.ru/
MEePBBIX TPEX MEPUOJOB
Knaccudukarus u CEHTAOPb Bubmmorexa IIOK
3 HOMEHKJIaTypa https://m.edsoo.ru/00adb7e2
HEOPTaHHYECKUX BEIIECTB https://myschool.edu.ru/
Buas XuMu4ueckou CBSI3U CEHTSOPb Bbubaunoreka [JOK
4 Y TUIIBI KPUCTAJUTUYECKUX https://m.edsoo.ru/00adbac6
peéTok https://myschool.edu.ru/
Konrposbnas padora Nel CEHTAOPb
5 3;?2412:;0:;25;;% " https://myschool.edu.ru/
https://m.edsoo.ru/00adbch0
OCHOBHBIX Pa3JeJioB Kypca
8 xmacca»
Knaccudukarus CEHTAOPb Bubnmorexa [IOK
6 XUMHYIECKHUX PEaKIHii 1o https://m.edsoo.ru/00adbcb0
Pa3IUYHbIM IPU3HAKAM https://myschool.edu.ru/
[onsTre 0 SKOpOCTI/I CEeHTSIOpb BuGmiorexa LIOK
7 XUMITICCROM Peaitiiiti. https://m.edsoo.ru/00adbe9a
[ToHsATHE O TOMOTEHHBIX U
https://myschool.edu.ru/
TFE€TEPOr€HHBIX pCaKIUAX
[TonsTHE O XUMHUYECKOM CEeHTSIOpb
paBHOBecHH. DaKTOPHI, BuGmiorexa LIOK
8 zii;gzzitz;a CROpOCTE https://m.edsoo.ru/00adc28c
peakti i https://myschool.edu.ru/
IIOJIOKCHHUE XUMHUYCCKOTO
paBHOBeECHS
OxucnuTensHo- Bubnmorexa [IOK
9 BOCCTaHOBUTEJbHBIE OKTSI0pb https://m.edsoo.ru/00adcade
peaxuuu https://myschool.edu.ru/
Teopus OKTSIOPB Bubmmorexa IIOK
10 AIEKTPOIUTHIECKOM https://m.edsoo.ru/00adcd68

JUucconuanuu. CujbHEIC U

https://myschool.edu.ru/
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CITa0bIe SIEKTPOITHUTHI

ViomHbre ypasHeHus OKTSI0pb Bubnuorexa [JOK

11 peakuit https://m.edsoo.ru/00add448

https://myschool.edu.ru/

XuMUUECKUE CBOMCTBA OKTSIOPB
KHCJIOT U OCHOBaHHUH B Bbubaunoreka [JOK

12 CBETE MPECTaBICHHN 00 https://m.edsoo.ru/00add5d8
JNEKTPOJTUTHUECKON https://myschool.edu.ru/
JIACCOIHAIIH
XuMHU4YecKkue CBOMCTBa OKTSIOPb
COJICH B CBETE Bubnuorexa [IOK

13 npeCTaBICHHA 00 https://m.edsoo.ru/00add8b2
JIEKTPOJTUTHYECKON https://myschool.edu.ru/
JTUCCOIIHAIUH
Tomsmie o THApOH3E OKTSIOPB Bubmmorexa [IOK

14 . https://m.edsoo.ru/00add9d4
conett https://myschool.edu.ru/
O6oGueHIe 1 OKTSIOPB Bubmmorexa [IOK

15 . https://m.edsoo.ru/00addd12
CHCTEMATHIALIA SHATHH https://myschool.edu.ru/
?ngﬁ;ﬁ:ﬁ pabota Ne OKTSIOPB BuGmorexa [JOK

16 https://m.edsoo.ru/00addbfa
R https://myschool.edu.ru/
3a1a4»
KonTtpoasHas padora Ne2
1o Teme Bubmmorexa [IOK

17 «OaeKTpoHTICCKas HOSI0Pb https://m.edsoo.ru/00addecO
JHCCOLIHALIHS. https://myschool.edu.ru/
XuMHUYECKUE PeaKIHU B
pactBopax»
OO6mrast xapaKTepUCTHKA HOSIOPB BuGmiorexa LIOK

18 raoreHop. Xumireckue https://m.edsoo.ru/00addfe2

CBOICTBA Ha MpUMepe
xjopa

https://myschool.edu.ru/
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Xnopoonopon. ConstHas
KHCJIOTa, XUMHYECKHE

HOSIOPB

Bbubaunoreka [JOK

19 CBOHCTBY. [OMVICHHE https://m.edsoo.ru/00ade104
’ i ’ https://myschool.edu.ru/
HpI/IMeHeHI/Ie
I;IpZKT:qZCI;—EE pa6e()TaeN9 HOSIOPB BuGmiorexa LIOK
I10 TEMC « JT HHU
20 cOTSHOM KHCHOT};{ https://m.edsoo.ru/00ade348
. https://myschool.edu.ru/
I/I3y‘IeHI/Ie €€ CBOUCTB»

21 yEaK . 0TI O 13 https://m.edsoo.ru/00ade488
PeaKti, A https://myschool.edu.ru/
peaFeHTOB JaH B I/I36LITK€
OB11as XAPAKTEPHCTIKA HOSIOPb bubanorexa [JOK

22 ) eme opVI Ap https://m.edsoo.ru/00ade64a

MCHTOB =T TITTBI
. py https://myschool.edu.ru/
AnnoTpomnHsie HOS0pB
II\ZIIZI(I(/)IiHZaHI;IPleCCPH. o Bbu6mmnoreka IJOK
X HU bl U
23 coe He . P e https://m.edsoo.ru/00ade64a
HNHCHUU B IIpU .
A p,p A https://myschool.edu.ru/
XHUMHAYECKHUE CBOMCTBA
CepLI
CepoBo10opo1, CTpOCHHE, Bubnmorexa ITOK

24 ¢busnueckue u nekabpb https://m.edsoo.ru/00ade802
XUMHUYECKHUE CBOICTBA https://myschool.edu.ru/

O .C 0
T i 10

25 ec’ o crofcTEa https://m.edsoo.ru/00adea28
XUMHNYECCKHN BOUCTB.

’ https://myschool.edu.ru/
NpUMEHEHHE
XI/IMI/I‘IGCKI/IG peaKIII/II/I, )ICKa6pL
Ee);(;tiifnzlf:::: 2n0co6a bubmorexa [IOK
26 P https://m.edsoo.ru/00adec8a

MOJIyYEHUsI CEPHOI
KHCJIOTBl. XUMHUYECKOE
3arps3HeHNe

https://myschool.edu.ru/
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OKpYXarolieu cpenbl
COEMHEHUSIMH CepPbI

Brmanciaenne maccoBoi nexabpb Bbubnuorexa [JOK

27 JIOJTH BBIXOJIa TIPOIYKTa https://m.edsoo.ru/00adec8a
peaKIum https://myschool.edu.ru/
OO01mast XxapaKTepUCTHKA JieKaOpb
37eMEHTOB V A-TpYIIIIBL. Bubmmoreka [IOK

28 A30T, pacrpoCTpaHCeHHE B https://m.edsoo.ru/00adeea6
npupoje, Gusndeckue u https://myschool.edu.ru/
XHUMHYECKHE CBOMCTBA
AMMUaK, ero pu3nIeCcKue JieKalpb bubaunoreka [JOK

29 U XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf004
MOJTy4eHHE U TIPUMEHEHHE https://myschool.edu.ru/
IIpakTnueckas padora Ne eKkaopb
3 11[')10 TeMe «HofyquI/Ie " ’ bubmorexa LIOK

30 https://m.edso00.ru/00adf180
aMMVHaKa’ H3YyHeHne ero https://myschool.edu.ru/
CBOMCTB»
A30THas KUCIIOTa, e nexabpb Bbubnmoreka IJOK

31 (busnueckue u https://m.edsoo.ru/00adf306
XMUMHUYECKHE CBOMCTBA https://myschool.edu.ru/
Hcnonp30BaHne HUTPATOB JieKkabpb
U cOJieli aMMOHUSI B
KayecTBE MUHEPAJIbHbIX Bubmmorexa [IOK

32 ynobpeHuil. XuMu4eckoe https://m.edsoo0.ru/00adf518
3arps3HEHUE https://myschool.edu.ru/
OKpYKaroIei cpeabl
COC/IMHEHUSIMU a30Ta
®dochop. Okenn hocdopa
(V) u dochopuas Bubnmorexa [IOK

33 KUCIIOTa, (GPU3HYECKUE U SIHBaph https://m.edsoo.ru/00adf68a
XUMUYECKHe CBONCTBA, https://myschool.edu.ru/
MOJTy4eHHE

34 Hcnons3oBanue pocdaron STHBapb Bubmmorexa IIOK

B Ka4€CTBC MHUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHnii. 3arps3HeHne
MPUPOTHOM Cpe/ibl

https://myschool.edu.ru/

tdbocharamu
Yraepox, AHBapD Bubnuoreka IOK
35 PACTIPOCTPAHCHHC B https://m.edsoo.ru/00adfd9c
HPHpOAE, q)mm?cme " https://myschool.edu.ru/
XUMHNYECKHUE CBOUCTBA
OKCI/ILlLI yriaepoaa, ux SHBApb
pusmaccine 1 . Bubmuorexa IJOK
36 XUMHFACCIHC CBOHCTRA. https://m.edsoo.ru/00adfebe
DKOJOTHYCCKHE
https://myschool.edu.ru/
l'IpO6J'I€MBI, CBs3aHHBIC C
okcuzom yrieponaa (1V)
YronbHas KucioTa u € AHBAph Bubmaorexa [1OK
37 conu https://m.edsoo.ru/00ae006¢
https://myschool.edu.ru/
IIpaxTuyeckas pabora Ne SIHBApb
4 o Teme "Ilonyyenue bubnuoreka [JOK
38 YIJIEKUCIIOTO Tasa. https://m.edsoo.ru/00ae027e
KauecTBeHHas peakiys Ha https://myschool.edu.ru/
KapOoHaT-HOH"
HGepBOHa'-IaJ'II)HI)Ie MOHATUSA sIHBaph Bubmmorexa [IOK
39 :e OPTaRHHeCikiX https://m.edso0.ru/00ae054¢e
HICCTBAX KAk 0 https://myschool.edu.ru/
COCQUHEHUSX yIiepoaa
Kpemuii u ero Bubmmorexa [IOK
40 coeMHEHAS (hespainb https://m.edso0.ru/00ae080a
https://myschool.edu.ru/
[Ipakrryeckas padbora Ne (eBpanb
5. Pewenne Bubnuorexa IIOK
41 OUCTICPHMEHTAIILHAIX https://m.edsoo.ru/00ae0bf2

3aj1a4 110 TeMe
«BaxHele HeMeTaIbI
W X COCTMHCHUS

https://myschool.edu.ru/
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https://m.edsoo.ru/00ae006c
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https://m.edsoo.ru/00ae027e
https://myschool.edu.ru/
https://m.edsoo.ru/00ae054e
https://myschool.edu.ru/
https://m.edsoo.ru/00ae080a
https://myschool.edu.ru/
https://m.edsoo.ru/00ae0bf2
https://myschool.edu.ru/

B umoren 01
42 HOMETATIEL 11X https://m.edsoo0.ru/00ae0e18
https://myschool.edu.ru/
COCTMHEHUS
OO0mas xapaKTepUCTHKA (deBpann
XUMHUYECKHUX DJIEMEHTOB
— METaJUIOB.
Merannuueckas CBsI3b U Brbmmorexa LIOK
43 eTaIHecKas https://m.edso0.ru/00ae103e
https://myschool.edu.ru/
KpHCTaJTHYECKast
pewméTka. Puznueckue
CBOICTBa METAJIJIOB
XHUMHYECKUE CBOMCTBA (despann BuGmiorexa LIOK
44 giiﬂiziwmecmﬁ pan https://m.edsoo.ru/00ae1156
. https://myschool.edu.ru/
HAMpPSHKCHUH METaJIJIOB
Oo6mrie crocoOsI (beBpann
MOJYYCHHUS METAJJIOB.
CnnaBel. Beraucnenus no Bbubnnoreka IJOK
45 YpaBHEHHUSIM X UMHYECKUX https://m.edsoo0.ru/00ae1156
PeaKIIuii, eCITi OJUH U3 https://myschool.edu.ru/
pearcHTOB COACPIKUT
pUMECH
TonsTie 0 KopposHH (deBpann Bubmmorexa [IOK
46 https://m.edsoo.ru/00ae1278
MeTaion https://myschool.edu.ru/
(bespanb Bubmmorexa [IOK
47 [lenouHbIe METAILTBI https://m.edsoo.ru/00ae14b2
https://myschool.edu.ru/
OKCHIBI ¥ THIPOKCHIBI Brbmmorexa LIOK
48 MapT https://m.edsoo.ru/00ae14b2

HaTpHs U KaJIus

https://myschool.edu.ru/
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[IlenoyHo3eMenbHbIE Bubmmorexa [IOK
49 METAJUIBI — KaJIbLANA U MapT https://m.edsoo.ru/00ael5e8
MarHum https://myschool.edu.ru/
Ba)KHeﬁHIPIe COCAUHCHUA MapT BH6HHOTeKa HOK
50 AL A https://m.edsoo.ru/00ael
a https://myschool.edu.ru/5e8
OBoBIeHe 1 MapT https://myschool.edu.ru/
51 obrerHe . https://m.edso0.ru/00ae3f50
cucreMarusanuda 3HaHUN
TCECTKOCTE BOEL I MapT Bubnmorexa [IOK
52 CHHOCOBEL 68 Ci AHCHIS https://m.eds00.ru/00ae1886
yerp https://myschool.edu.ru/
gpaKTqu(f'I;;S'I' p2;60Ta Ne MapT BuGmorexa LIOK
53 BOHO feme AReet ,,0 cre https://m.edsoo.ru/00aelae8
ARLH MeT?,’HH ee https://myschool.edu.ru/
YCTpaHEHUs
MapT Bubmmorexa [IOK
54 AroMuHuf https://m.edsoo.ru/00aelc64
https://myschool.edu.ru/
Anidh . MapT Bubnmoreka 110
55 oimozelflr{:e Z‘j{iicfa https://m.edsoo.ru/00aelc64
A P A https://myschool.edu.ru/
MapT bubnuoreka [JOK
56 Kerteso https://m.eds00.ru/00ae1d86
https://myschool.edu.ru/
Bbutnuorexa IIOK
OKcHIBl, THAPOKCHJIBI U https://m.edso00.ru/00ae35e6
57 coum xenesa (1) u xenesa ampeb https://myschool.edu.ru/
(nn https://m.edsoo.ru/00ae3f50
58 O600mmenue u anpeib https://myschool.edu.ru/

CHUCTEMAaTH3aInsl 3HAHUH

https://m.edso00.ru/00ae3f50
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[Ipakrryeckas padora Ne anpesb
7. Peweiie bubnunoreka [JOK
59 z:;:zizM::;:HBHHX https://m.edsoo.ru/00ae3de8
N https://myschool.edu.ru/
«Baxknelme MeTanisl 1
UX COCOAUHCHUS
Brruncnenns mo arpeiib
YpaBHCHUAM XUMHYCCKUX
pcaknuu, eCiin O,ElI/IIé Hn3 BI/I6J‘II/IOTeKa HOK
60 EiirziTOB AT B HBDBITIC https://m.edsoo0.ru/00ae1750
ACPAHT TP HMGCUH ’ https://myschool.edu.ru/
Brruncnenus maccoBoit
JOJIY BBIXOJA MPOAYKTa
peakuuu
O6oGmeHIe I anpeib https://myschool.edu.ru/
61 . https://m.edso0.ru/00ae3f50
cucreMarusauuda 3HaHUN
Konrpospras pa(EOTa Ned anperh https://myschool.edu.ru/
62 1o Teme «Baxeiuie https://m.edso0.ru/00ae3f50
METaJlJIbl U UX
COCANHCHUS)
BemectBa u matepuaibl B anpenb Bubnmorexa ITOK
63 [OBCEAHEBHOM XKU3HU https://m.edso0.ru/00ae3f50
YyelIoBeKa https://myschool.edu.ru/
XUMHYECKOE 3arpsi3HEHNE Bubmorexa LIOK
64 oKpysKaroweit cpestbi Mait https://m.edsoo.ru/00ae4270
https://myschool.edu.ru/
Ponb xumuu B penieHnu mait Bubnmorexa LIOK
65 SKONOTHHECKHX TpOGIEM https://m.edso00.ru/00ae4270
https://myschool.edu.ru/
PezepBHblit ypok. Mait bubnunoreka [JOK
66 O6o0menne u https://m.edsoo.ru/00ae0d0a

CUCTEMaTU3alusa 3HAHUUI

https://myschool.edu.ru/
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PeszepBHbIil ypOK.

Mait Bbubnuorexa I[JOK

67 O6o0enne u 1 https://m.edsoo.ru/00adb33c
CUCTEMATH3ALMS 3HAHUIMA https://myschool.edu.ru/
PesepBHBIil ypoK. Mait Bubmmorexa IIOK
68 O060061eHNE 1 1 https://m.edso0.ru/00ad9ch2
CHCTEMATH3alNs 3HAHUN https://myschool.edu.ru/
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB WU.I'., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB W.I"., Cnaakos C.A., AKrOHEepHOE
obuiectBo «M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI IJIS YYUTEJIA

Tectel mo xumun § knace M.A. Ps6os. M.:u31.9KE3AMEH 2022

Xumus. 8-9 knaccel. ba3oBbeIil ypoBeHb. MeToIuYECKHE PEKOMEHIAIMN K YIeOHUKaM
I'abpuensna O.C., Octpoymosa N.I'., Cnankosa C.A. M.: npocseenue 2023.

Xumus. [IpoBepouHbie 1 KOHTPOJIbHBIE PaOOTHI. 8 Kilacc

JIuans YMK: Xumus. ['abpuensn O.C. (8-9xmacchi)

KonTpomibHbie 1 camocTosATenbHbIe padoThl 9 kiace no xumuu K yueouuky O.C.I'abpuensn,
N.I". Octpoymos. C.H. [TaBnosa uznarensctso M.: DK3AMEH 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
https://prosv.ru/

https://myschool.edu.ru/

http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html

http://him-school.ru/



		2023-09-17T19:57:25+0400
	00e33d76b049fafa13
	Сторожкова Надежда Николаевна




