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INOACHUTEJIbBHAS 3AIINCKA

ITporpaMMa o XuMuu Ha YpOBHE OCHOBHOI'O OOLIETO 0Opa30BaHUsI COCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbBIX B ®I'OC OO0, a Takke Ha OCHOBE QeaepalbHON
paboyeil mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHLEHLUHU IPENOJaBaHus y4eOHOro Mmpeamera
«Xumus» B 00pazoBaTenbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHM Ja€T MpeACTaBICHUE O ILENAX, oO0mel cTparternu OOydeHus,
BOCIUTAHUS W Pa3BUTHUA OOydYalOIIUXCSl CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBAET
00sA3aTeNIbHOE IPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAET PACIPEAEIECHUE €ro M0 KilaccaM U
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM IPOrpaMMbl [0 XUMHHU, OIIPEENSIET KOJINYECTBEHHbBIE
U KAueCTBEHHBIE XapaKTEPUCTUKU COJCPKAHUS, PEKOMEHIYEMYIO IOCJIeI0BaTeIbHOCTD
U3YYEHUS XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPH MPEAMETHBIX CBS3€H, JIOTMKU Y4eOHOTO
npoliecca, BO3PACTHBIX OCOOEHHOCTEW 00YYalOLINXCsl, ONMPEAEIIET BO3MOKHOCTHU MPEeIMETa JIJIs
peanu3anuu TpeOOBaHUI K pe3yibTaTaM OCBOSHHsI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHUsl, a TAaK)Ke TpeOOBaHUH K pe3yabTaTaM 00yYeHHS] XUMUU
HA YpOBHE I1eNeil W3y4YeHHs TNpeaMeTa W OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHHOU
JeSITeIbHOCTH 00YYaIoIIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUarOIIErocs, ero
MPEJICTAaBICHUI O MaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOMYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
YHEPTEeTUYECKOM, TUILEBON U SKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH sl camMopa3BUTUA U (POPMUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 00111ell U PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromumxcs,
HaBBIKOB  MX  CaMOCTOSATENbHOM  y4yeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IOBCEJHEBHOM KHM3HM, Tak M B
npoQeCCHOHAIBHON JeSTEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOrO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (OPMHPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOW BKJIaJ B JKOJIOTMYECKOE OOpa3oBaHUE
oOyJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHHU XMMHU OOECHEeuMBAIOTCsS CreUu(UKON copepikaHus
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJAarorMueckd aJalnTUPOBAHHBIM OTpPaKEHHEM
0a30BOI HAyKN XMMUHU Ha ONPEJIETIEHHOM 3Tare € pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIMUMUCs CUCTEMbI NTEPBOHAYATBHBIX MOHATHI XMMUHU, OCHOB HEOPIraHWYECKOH XUMHH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPraHUYeCKOW XUMHUH.

CrtpykTypa coaep:kaHMsl POrpamMMbl IO XUMHH c(hopMHpOBaHA HAa OCHOBE CHUCTEMHOIO
noaxoja k e€ mzydeHuro. CopeprkaHMe CKIIAJbIBAETCS U3 CHUCTEMbI MOHATHM O XMMHUYECKOM
JJIEMEHTE W BEIIEeCTBE M CUCTEMbI MOHATHH O XUMHUYecKOH peakuuu. OOe 3TH CHCTEMbI
CTPYKTYpHO OpPraHM30BaHbl M0 MPUHIUIY MOCIEIOBATEILHOTO PAa3BUTHs 3HAHHM Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— [lepuonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YU€HHUSI O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— MPEICTaBICHUH 00 ANEKTPOIUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPyromy,
BBITIONHSST (DYHKIIUM OOBSICHEHHS W TPOTHO3MPOBAHHS CBOWCTB, CTPOSHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHre MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHHIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HaydyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJBL,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METO/IaM I103HaHus B HayKe. M3yueHne xumMun
OPOMCXOMUT C TPHUBJICYCHUEM 3HAHMA M3 paHee M3YYCHHBIX Y4YeOHBIX MPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 kinaccel» U «Pu3ukKa. 7 Kiaccy.

[Tpu u3yyeHUr XUMUU NPOUCXOAUT (OPMUPOBAHNE 3HAHUN OCHOB XMMHUECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHYECKHX 3HAHMA — Ba)XHEHIINUX (DaKTOB, MOHSATHM, 3aKOHOB M TEOPETHUECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, Ss3blKa HAyKH, B
MpUOOIIEHNN K HAYYHBIM METO/IaM MTO3HAHUS TIPU U3YYE€HUHU BEIIECTB M XUMUUECKUX PEaKIIil, B
GbOpMHUpPOBAHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW M HUX TMPUMEHEHHH B Yy4eOHO-
MO3HABATEILHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[lpy M3ydyeHMM XMMUU Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
IPUOOPENTHN TaKUe LIETH, KaK:

— (popMmHupoBaHUE MHTEIIEKTYaTbHO PA3BUTON JIMYHOCTH, TOTOBOM K caMo00pa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIHLHOMY TPUHSATUIO PEIICHUH, CIOCOOHOM aganTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHsS HA CHUCTEMATHYECKOe MpUOOLIeHHE OOydarluxcs K
CaMOCTOSITEIbHOW  IO3HABAaTEIbHOW  JEATENbHOCTH, HAy4YHbIM  METOJaM  IIO3HaHUf,
(GbopMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3HoOOpa3HON AESTENbHOCTH, MO3HAHUS M CaMOIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETESHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIs PA3IMUHBIX BUIOB JESITEIbHOCTH;

— ¢popmupoBanue o61Iel PYyHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHHWBATDH SIBICHUS OKPYXKAIOLIETO MUpPA, UCIONb3Yys 3HAHUS U
OTBIT, TIOJYYCHHBIE TMPU HW3YYEHUU XUMHUHU, NPUMEHATh HMX TpPH peuieHuu mnpobiemM B
IIOBCEIHEBHOM JKHU3HM U TPYAOBOH EATENBHOCTH;

— (opMupoBaHue y 00y4aromuxcs T'YMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS IIEHHOCTH
XUMHUYECKMX 3HAaHWM JJi1 BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MoBeieHus B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYKAKOIIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis U HaNpaBIEHHOCTH JlalbHeHIIero o0yueHus.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaBiseT 136 yacos:

B 8 Kyacce — 68 yacoB (2 yaca B HEZICIIO),

B 9 kacce — 68 yacoB (2 yaca B HEJEINIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTEeMEe HayK. Tena u
BemecTBa. dusnueckue CBOMCTBAa BellecTB. ArperarHoe coctostHue BemiectB. llonstue o
METO/Iax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHus] CMECei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
[IpocTble u cioXkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢opmyna. BaleHTHOCT aTOMOB XHMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemecrBa. Monb. MossipHass macca. B3auMocCBs3b KOJIMUECTBA, MacChl U
YHcia CTPYKTYPHBIX €IMHUIL BemecTBa. Pacuérsl mo ¢opmynaM XUMUYECKUX COSTUHEHHH.

@usnyeckue M XMMHUYECKHE SIBJICHMS. XUMUYECKas peakuus U e€ IMpU3HAaKU. 3aKOH
COXpaHEHUS MacChl BellecTB. XuMuueckue ypaBHeHus. Kiiaccupukanus XuMUYECKUX pPeakIuii
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopun M MpUEMaMU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HM3YYCHHE W OINUCAHUE (PU3NYECKUX CBOICTB
00pa310B HEOpraHMYECKHX BEIIEeCTB, HaOIIOAeHHE (U3HUECKUX (ITUIaBICHUE BOCKA, TasHHE
JbJa, pacCTUPAaHUE caxapa B CTYNKE, KUIIEHWE U KOHJAEHCALUs BOJbl) U XUMUYECKUX (TOpeHue
CBEYH, MPOKAJUBAHUE MEIHOM MPOBOJIOKH, B3aMMOJCHCTBHE MeJla C KHCJIOTOM) SIBJICHUN,
HaAOJI0/IEHUE U OMHMCAHKME MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3iojkeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIIOM Oapusi, pa3ioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE >kene3a ¢ pactBopoM coiu Mmenu (), usydenwe crnocoOoB
paszeneHus cMeceil: C IOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA T[OBAPEHHON COJHM, HAONIOJICHHE W OMKCAaHUE
pEe3yNbTaTOB MPOBEIAECHUS OMbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHSI MACChl, CO3/IaHHE
MojieNiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NMPOCTOE BELIECTBO.
Haxoxnaenne kucnopona B npupoje, GpusnuecKkue U XMMHUECKHUEe CBOMCTBA (PEaKIMH TOPEHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrocoObl TOMy4YyeHUS KHUCIOpOoJa B J1a0OpaTOpuu H
npoMbIIeHHOCTH. KpyroBopoTr kucinopoaa B mpupoje. O30H — anjaoTponHas MOAuUKanus
KHCIIOpOJIa.

TermnoBoit 3hdexT XuMHUYECKOW peakIHH, TEePMOXMMHYECKHWE YypaBHEHUS, 5K30- U
SHAOTEPMHUYECKHE peakuu. TOMIuBO: Yroib M MeETaH. 3arps3HEHHE BO3/yXa, YCHJIEHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — oanemeHT M mpocroe BewecTBo. HaxokneHwe Bogopona B IPHUPOJE,
¢u3nueckrne 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0BI oTy4eHus. Kuciors! u comu.

Moutsipablii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOoAbl. OcHOBaHMs. Poinb pacTBOpoOB B MpUpOJE U B KU3HU
yenoBeka. KpyroBopoT BoOabI B mpupoje. 3arps3HeHHE MPUPOIHBIX BoA. OXpaHa W OYMCTKA
MPUPOTHBIX BOJI.



Knaccudukanust Heopranmueckux coeauHeHuid. Oxcuawl. Knaccudukanus OKCHIOB:
cojieoOpa3zymomue (OCHOBHbIE, KUCIOTHBIE, aM(pOTEpHBIC) U HecoeoOpa3zyromue. Homenknarypa
okcu10B. PU3nUecKre U XMMUUECKHE CBOMCTBAa Okcr0B. [losyueHne okcuaos.

OcnoBanus. Knaccudukanust OCHOBaHMH: HIENOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHui. Pu3nueckre M XUMUYECKHE CBOMCTBA OCHOBaHUU. [lomydenue
OCHOBaHUM.

Kucnotsl. Knaccudpukanus xucinor. Homenknarypa kuciaot. @uznyeckiue 1 XUMHUECKUE
cBoicTBa KUCNHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coneil. @uzndeckrie U XMMUYECKUE cBOWcCTBa cosied. [lomydenue
COJICH.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMHU HEOPraHUUECKHUX COECAUHEHHMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEJeNIEHUE COEpKaHMsl KMCI0OpoJa B BO3JyXe, IOJIy4eHue, coOupaHue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHUCTBUS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS U INpPEKpallleHusi ropeHus (Iokapa), 03HaKOMJIEHUE C
o0Opa3llaMu OKCHJIOB M OINMCAaHUE MX CBOWCTB, IOJIyd€HHE, COOMpaHUe, paclio3HaBaHHE U
U3ydeHHe CBOMCTB Bojopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcumaom wmemu (1)
(BO3MOYKHO HCITOJIb30BAHHE BHJICOMATEPUAIOB), HAOIIOCHIE 00pa3IOB BEIISCTB KOJMYECTBOM
1 monb, uccienoBaHHE OCOOEHHOCTEH pAacTBOPEHHUS BELIECTB C Pa3jIM4HON pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM Jl0JIed pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOJABI C MeTallaMM (HaTpueM WU KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJII0JIEHUE W3MEHEHUs OKpacCKM MHAMKATOPOB B pPAacTBOpPAx KHUCIOT U LIEJIOYEH, U3ydeHHUE
B3auMmojieiictBua oxkcuga Mmeau (ll) ¢ pactBopom cepHOM KHCIOTBI, KHUCIOT C METallJlaMH,
peakuuil HEUTpalW3alud, IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO
MeTaJljia JpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTANIBHBIX 33]a4 110 TeMe «Baxuelme
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

IHepuoauyecknii 3axkoH u Ilepuoanyeckasi cucreMa Xumu4eckux diaementos JI. M.
Menpneseesa. Ctpoenne aToMoB. XUMH4YeCKasi CBsI3b. OKHCIUTETbHO-BOCCTAHOBHUTEIbHbBIC
peakumu

[lepBble TOMBITKH KJIACCU(PUKALMK XUMHUECKUX 3yieMeHToB. [loHsTHE O rpynmax
CXO/IHBIX JIEMEHTOB (II€JIOYHbIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOTeHbl, UHEPTHBIE T'a3bl).
DJeMEeHTBI, KOTOpble 00pa3yIoT aM(oTepHbIE OKCUIIBI M THAPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMuU4yeckKux »diemeHtoB J[. .
MengeneeBa. KopoTkonepuonHas u anmuHHonepuogHas ¢opwmel [leprogumueckoil cucTeMbl
xumuyeckux onemeHtoB JI. M. Menpeneesa. Ilepuonsl u rpymnmbl. DPU3HMYECKUN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB IepBBIX 20 XuMUYECKHUX 31eMeHToB [leproauueckoil cucTeMbl
J. W. MengeneeBa. XapakTe€pUCTHKa XMMHMUYECKOTO JJIEMEHTAa 10 €ro IOJIOKEHHUIO B
Ilepuonnueckoii cucreme [I. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIINYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO rpyNaM U Mepruoiam.

3nauenue [lepuonnueckoro 3akoHa u [lepuoaudeckoil CUCTEMBI XUMHUYECKUX JJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

XuMuyeckas CBSI3b. KoBanentnas (monsipHas u HeMnoJIsipHast) CBSI3b.
ONEKTPOOTPULIATEIbHOCTh XUMUYECKUX 2JIeMEHTOB. MloHHAas! CBS3b.



Crenenb  okuciieHHs.  OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporeccel
OKHCJICHUS U BOCCTaHOBJICHUS. OKHCITUTEN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4yeHHe oO0pa3loB BEIIECTB METANIOB U HEMETaNIOB, B3aMMOJCHCTBHE THUIPOKCHIA
[IMHKa C pacTBOpaMHU KHUCJIOT M IIEI0Yel, MPOBEIECHUE OMBITOB, WLTIOCTPUPYIOMIUX MPUMEPHI
OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHU).

Mescnpeomemnuie ceasu

Peanuzaius MeXIpeIMETHBIX CBA3€H MPU M3y4YEHUU XUMUU B § KJIacce OCYIIECTBISETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHIA,
SIBJISTFOLLMXCSL CHCTEMHBIMHU JIJIsL OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAyYHBIH (aKT, THUIIOTE3a, TEOpHUS, 3aKOH,
aHaJIMW3,  CHUHTE3,  KiIacCHU(pUKalus,  MEePUOJUYHOCTb,  HAONIOJIEHUE,  HKCIEPUMEHT,
MOJIeTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

®dusnka: Marepus, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H3OTOIIbI,
PaIuOaKTUBHOCTb, MOJIEKYJa, AJICKTPUUYECKUU 3apsij, BEIECTBO, TeNO, O00BEM, arperaTrHoe
COCTOSTHUE BEIECTBA, a3, (U3WYecKHe BETUYMHBI, €AUMHHIIBI U3MEPEHHUs, KOCMOC, MIIAHETHI,
3BE31561, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpPAIB, TOPHBIE IOPOJIBI, IOJIC3HBIC
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYeCKasi peaKkusi

ITepuognueckuit 3axkoH. Ilepuomuueckas cucremMa xumuyeckux odiemeHtos J[. U
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalblUs U UX COEAMHEHUH B COOTBETCTBUM C
I0JIO’KEHUEM 3J1eMeHTOB B [leproauyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHMJbBI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMYECKHX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3IMUHBIM KJIacCaM HEOPraHMYECKHUX COEIMHEHUH, eHETHYEeCKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKHX peakuil 0 pa3IUYHbIM IpHU3HaKaM (0 YUCIy U COCTaBy
YYaCTBYIOIIMX B pEaKklUU BEIIECTB, MO TEIIOBOMY 3((eKTy, Mo HU3MEHEHHMIO CTENeHen
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHUIO KaTalu3aTopa). JK30- U
9HJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTue o ckopocTH xuMuyeckoi peakuuu. Ilonsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOTreHHBIX M TeTepOoreHHbIX peakuusx. Ilonstue o
karanuse. llonarne o XxumuueckoM paBHOBecuu. @DakTOphl, BIUAIOIIME HA CKOPOCTb
XUMHUYECKON pEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMU, JJIEKTPOHHBIM OajaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPaBHEHMH OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCMOIb30BaHUEM METO0/1a SJIEKTPOHHOT0 OanaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEDIEKTPOIUThl. KaTHOHBL,
aHUOHBI. MexaHH3M JHCCOIMAllMM BEUIECTB C pPa3jIMYHbIMH BHJIaMU XMMHUYECKOH CBS3U.
Crenens aucconnanuu. CHIIbHBIC U C1a0bIe JIEKTPOIUTHL.



Peakiun woHHOTO OOMEHA. YCIIOBHS MPOTEKAHUS PEAKIUid MOHHOTO OOMEHa, MOJIHBIC U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHHWIl M COJIEW B CBETE
NpEeJCTaBICHUNA 00 SJICKTPOTUTHUYECKONW aucconuannu. KadyecTBEHHbIE pEaKIUUd Ha HOHBI.
[TonsiTe 0 rupoIN3€e COJEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJICJOBAHNE 3aBUCHUMOCTH CKOPOCTHM XMMMYECKOM peakUuu OT BO3JACHCTBUS pPa3IMYHBIX
(akTOpOB, UCCIIEI0BAaHUE 3IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IIpOLECcCa AUCCOLMALUN
KHUCJIOT, ILENOYe M cojedl (BO3MOYKHO HCIIOJIIb30BAHUE BHUAECO MATEpUAIOB), IIPOBEICHHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TPU3HAKK MPOTEKAHUS pEakiuii MOHHOro oOMeHa (oOpa3zoBaHME
ocajika, BbIAEJICHME ra3a, o00pa3oBaHHME BOJbI), OIBITOB, MUIIOCTPUPYIOUUX [PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUUil (rOpeHue, peakluu pa3ioXkKeHUs, COEAMHEHUs),
pacrno3HaBaHUE€ HEOPraHMYECKUX BELIECTB C IIOMOIIBI0 KAuECTBEHHBIX pPEAaKLUMH Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

Hemerauibl 1 MX COeJUHEHHSA

OOmast xapakrepucTuka rajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHne W (U3WYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJCHCTBHE € MeTalljlaMH, HeMeTaJllaMH,
menoyamu).  Xsoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOJa Ha OPraHU3M 4elloBeKa. BaykHenmme Xi1opuabl
U UX HaXO0XJ/IEHUE B IPUPO/IE.

OO6mass xapakrtepuctuka 351eMeHTOB VIA-rpynmbel. OcCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBoJOpoA, CTpoeHue, (U3NYECKHEe M XHMHUYECKHe CBOicTBa. OKCHIBI Cephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KMCIIOTa, (PU3NYECKNE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeaCTaBUTENs Kilacca KUCJIOT M crenuduueckue). XHUMHYECKUE pPeakluy,
Jekallue B OCHOBE HPOMBIIIICHHOTO croco0a MosyuyeHus: cepHoil KucnoTel. IlpumeHenue
cepHoll KucioTel. Conu cepHON KUCIIOThI, KaueCTBEHHAs peaklius Ha cyiabgaT-uoH. Haxoxnenue
ceppl U €€ COoeIMHEHUH B TMpHUpoae. XHUMHUECKOE 3arpsi3HEHUE OKpYKaloUell cpenbl
COEJMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6miass xapakTtepucTuka 371eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpoje, (Qu3Mdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero pu3ndeckue 1 XUMHU4YeCcKHe
CBOWCTBA, MoylydeHue u npumenenue. Coiar aMMOHHMS, UX (pU3MUECKUEe U XUMHUYECKUE CBOMCTBA,
npuMmeHeHrue. KauecTBeHHas peaklivs Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyuyeHUE,
¢usznueckne M XUMHYECKHE CBOMcTBa (0OmIME Kak TMpeACTaBUTENs Kiacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHS B KadyeCTBE MHHEpPaIbHbIX
ynoOpeHnit. XuMu4eckoe 3arpsi3HeHUe OKpYXKarollled Cpeibl COeMHEHUSMHU a30Ta (KHUCIOTHBIE
0K, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, amaoTponHble MOAUPUKALNN
docdopa, dpuznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnas kuciora,
¢u3mueckue M XUMHMYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

O6mass xapakrtepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIHbIEe MOIU(UKAIINK, pacCIpOCTPAaHEHHE B
npupoe, Gpusnueckue U XuMu4yeckue cBoiictBa. AxcopOuus. KpyroBopot yriepona B mpupo/ie.



Oxkcupapl yraepoaa, ux (pU3NYecKue U XMMHUYECKHE CBOMCTBA, IEUCTBUE HA JKUBbIE OPTaHU3MBI,
MOJYYCHUE U TIPUMEHECHHE. DKOJIOTHYECKUE MPOOJIeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a TI00ANLHOTO TOTEIUICHHUS KJIMMAaTra, MapHUKOBBIN 3PQeKT. YroibHas KHCIOTa U e
conu, X (pU3MUEecKHe M XMMHUYECKHE CBOWCTBA, MOJyueHHWE U IpuMeHeHue. KauecTBeHHas
peakiusi Ha  KkapOoHar-uoHsl. lcmonwp3oBanue kapOOHAaTOB B OBITY, MEAMIIMHE,
IPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE.

IlepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJIepoJa
(MeraH, »TaH, OSTWJEH, AalETWIEH, JTaHOJ, IJHIEpPUH, YyKCcycHas Kucnora). Ilpuponnsie
UCTOYHUKU YTJIEBOJOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPTb), MPOAYKTHl HX IepepadOTKH
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHSATHE O OMOIOTUYECKN BaXKHBIX BEIIECTBAX:
KHUpax, OelKax, YrieBoJaXx — M HMX pOJM B JKU3HHM 4YeNOBeKa. MarepuaibHOE E€IMHCTBO
OpPraHMYECKUX ¥ HEOPTraHMUECKUX COCIUHEHUIH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWCTBA, MOIY4YeHHE U TPUMEHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue
CTpOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MacHOT0 UCTOJIb30BAHMS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHUCIOTHI, MPOBEACHUE
KaYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJEHUE MPU3HAKOB MX MPOTEKAHHUS, OIBITHI,
oTpaxarlue (U3MYECKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), O3HAKOMJIEHHE C O0Opa3llamMu XJIOPHUJIOB (TaJIOTCHHUJIOB),
O3HAaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATepHanoB), HaOIIOJeHHEe Tpolecca OOyrnuBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIIEHTPUPOBAHHOIN CEPHOI KUCIOTHI, U3yYCHHE XUMUYECKUX CBOWCTB pa30aBIICHHOI CEpHOIi
KHCIIOTHI, TIPOBEJICHHE KAaYECTBEHHOW pEeaKkIMH Ha CylIb(aT-HOH W HAONIOJCHHWE NMpU3HaKa e&
NPOTEKAHUS, O3HAKOMJICHHE C (M3MUECKUMH CBOMCTBaMH a30Ta, (pocdopa W WX coennHEHHH
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHAJIOB), 00pa3liaMy a30THBIX U (pocPOpHBIX y1o0peHuH,
NoJy4deHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaYeCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH M HU3YyYEHHE NPU3HAKOB MX
IPOTEKaHUs, B3aMMOJECHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAb (BO3MOYKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YYEHHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C TPOIECCOM aJcOpOIMM PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MpPOTHBOrasa, MojaydeHue, cCoOOupaHue, paclo3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-HOHBl W H3Y4YEHHME IPU3HAKOB MX IPOTEKAHHs, O3HAKOMIIEHHE C MPOIyKIHUEH
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ad 1o TeMe «Baxuelmue
HEMETAJUIbl U UX COETUHEHUS.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHKAa XHUMHUYECKHUX DJIIEMEHTOB — METa/NIOB Ha OCHOBAaHUHM MX
nosiokeHus B Ilepnonnueckoil cucreme xumndeckux anemeHToB /. . MenneneeBa u ctpoeHus
atoMoB. CTpoeHne MeTaioB. MeTalnueckas CBS3b M MeTaJJIMYECKas KpUCTaIndyecKas
peuméTKka. OJNEKTPOXUMUYECKUN pAl HAOpsSHKEHUM MeTaioB. PU3MYECKME U XHUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoObl MmoaydyeHuss MetamioB. [IoHsATHE 0 KOPPO3UM METANJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CIiaBsl (cTanb, YyTryH, AIOPATIOMUHUN, OpOoH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: OOKeHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJI€MEHTOB /1.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAeHHE B mpupojae. Ou3nyeckue U XUMHUUYECKUE



cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUN.

[[{erouHO3eMeENbHBIE METAJUIBI MarHui M KajubLui: moJoxeHue B Ilepuogmueckoit
cucteme xummuueckux snemeHToB JI. M. MeHneneeBa, cTpoeHHEe WX aTOMOB, HaXOXICHHE B
npupoje. Puznyeckue U XMMUYECKUE CBOMCTBA MarHusi M Kaiblus. BakHeinne coequHeHUs
KalblMs (OKCUI, THIPOKCH, CON). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux ayemeHToB [ U.
MenpeneeBa, CTpoeHHE aToMa, HaxoXKJeHHe B mpupoje. dusnueckne U XUMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA ATIFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucreMe XumMudeckux a3nemeHtoB J[. H.
MenpeneeBa, CTpOEHHE aToMa, HaXOKJAeHUE B npupoje. OU3ndyeckue U XMMHUYECKUE CBOWCTBA
xkene3a. Okcunbl, rugpokcuasl u conu xene3a (1) u xemeza (1ll), ux cocra, cBoiicTBa U
MOJIyueHHE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJICHHE C OOpa3llaMh METaUIOB W CIUIABOB, HMX (U3UYECKUMHU CBOICTBaMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIONB30BAaHHE BHIEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BUJICOMaTEpHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs JKele3a B
KHUCIOpo/ie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUANIOB), IMPU3HAKOB  IPOTEKaHUs
KauyeCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KajbllHs, alFOMUHUA, MHKa, xene3a (l1) u sxenesa
(1), meau (1), HaGMrOIEHHE M ONMKMCAHUE MPOIECCOB OKPAIIMBAHUS IUIAMCHH MOHAMHU HATPHS,
KaJusl U KaJiblivsg (BO3MOXHO MCIIOJIb30BaHME BUAECOMATEPUAIIOB), UCCIEA0BaHNE aM(OTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U TUIPOKCH/IA LIMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHel1re MeTamibl U UX COSAUHEHUSY.

XuMHSA U OKpYsKaKOLIas cpeaa

BewectBa u MaTepuasnbl B IOBCEJHEBHOM >KU3HM uYeoBeKa. be3onmacHoe HCI0JIb30BaHKE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momoiis mpu XUMHUYECKHX O0XKOTrax M
OTpaBJICHUSIX.

XUMHUECKOEe 3arpsi3HEHHE OKpYXKarollei cpe/bl (MpeesibHas JoMmycTUMasi KOHIIEHTPALUs
BeniecTs, gainee — [1/IK). Ponp XxuMuu B penieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIUMEPHBIE MaTEPHAIbI).

Mesicnpeomemmuwie cea3u

Peanu3zanus MexXnpeaMeTHBIX CBsI3ed NPU M3YYEHUHM XUMHH B 9 Kilacce OCYLIECTBIISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHSATHI,
ABJIAIOIUXCSI CACTEMHBIMH JUIsSl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'0 IUKIIA.

OOme ecTecTBEHHO-HAy4Hble IOHSTHSA: Hay4HbIM (akT, Tumores3a, 3aKOH, TEOPHS,
aHaJIW3,  CHUHTE3,  KiIacCUpUKalus,  MEePUOJUYHOCTb,  HAOIIOJEHHE,  DKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MaTEpUAIIbI.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIBI,
paZiMoOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUM 3apsj, NPOBOAHMKH, MOJYNPOBOJHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TeNO, 00BbEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIETKa, CIJIaBbl, (U3UYECKHE BEIMYUHBL,
€MHMILIBI U3MEPEHUS], KOCMUYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

Buonorus: ¢otocunres, npixanue, O6uocdepa, KOCUCTEMa, MHUHEpaAIbHBIE YHIOOpPEHHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIE TMOPOJBI, IOJIE3HBIE
HCKOIIaeMble, TOIUIMBO, BOJHbIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
IO XUMHHU HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIm4HOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO 00IIEero o0Opa3oBaHUs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €IUHCTBE YU€OHOH M BOCIIMTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHHCKHMH  COLMOKYJIBTYPHBIMH ¥  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3AIMH 00YJarOIIHUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIeINI0, TIOHUMAaHMSA 3HAYCHUS XMMUYECKOH HAayKd B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHON MHGpOpMAIUeil 0 mepeaoBbIX JOCTUKEHHUSIX U OTKPBITUAX
MHUPOBON U OTEYECTBEHHOW XHMMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSIX 00 YCTpOICTBE
MHpa 1 00IIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBbHBIX HOpPMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUICKTHBE, KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JEATEIILHOCTH MPHU BBINOJIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 33124,
BBIMIOJTHEHUH XHUMHYECKUX OJKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOIIIM B MPOLIECCE 3TOM y4eOHOU IesTeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBAPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33PEHUYECKHE  NPEACTAaBICHHUS O  BEUIeCTBE M  XUMHYECKOM  peakiuu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIS
NOHMMAaHHUA  CYIIHOCTH HAay4yHOW KApTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOABI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, o poiu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJaeMbIX IPOIECCOB U SBJICHWH, IO3HaBaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKOM KYJIbTYpBhI, B TOM YHCIIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPAaBOYHOHN JMUTEpaTypod, JOCTYHHBIMH TEXHUUYECKUMH CpPEICTBAMHU
WH(POPMAIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JHOO03HATEIHLHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
camM000pa30BaHMIO, IPOCKTHON M HCCIEI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJIEHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popMHUpPOBaHUS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 >KM3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJSeHUs] alKOTroJs, HApKOTHKOB, KYpPeHMs), HEOOXOAMMOCTH COOIIOICHUS
npaBmi1 0€30MacHOCTH TpU OOpamieHHH ¢ XUMHAYECKHMMH BEUIECTBAMH B OBITY W pealbHOMN
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS



MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQecchii U Tpyaa pa3IuyHOro poJia, yBaKeHHUE K
TPpyAy MW pe3yibTaTaM TPYAOBOM [JEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE IPUMEHEHHUS
NpPEJAMETHBIX 3HAHUW TI0 XHMHH, OCO3HAHHBI BBIOOp WHAMBUIYAJILHOW TpPaeKTOPUU
NPOJODKEHUST 00pa3oBaHUs C Y4ETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycnemHoil mpodeccnoHalbHON AeATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B TIPOGECCHOHATBHON CPE/IE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11eIeco00pa3Hoe OTHOLICHHE K MPHUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3JI0POBOr0 M 0€30MacHOro odpasa »KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHS MPaBMJI 0€30MacHOTrO MOBEACHUS MU paboTe ¢ BeIeCTBaMH,
a TaK)Ke B CUTYyalUAX, YIPOKAIOLIUX 3J0POBbIO U JKU3HU JHOJECH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYEHUU XUMHH, JJIS PeIleHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPEOH, VISl MOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYSCKUX MPOOJIEM U MyTed WX pelIeHHS
MOCPEJICTBOM METOJOB XUMUH, SKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
MI03HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDI

B cocraBe MeTampenMETHBIX Pe3ylbTaTOB BBIICISIIOT 3HAUMMbIE 7S (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUSA (3aKOH, TEOpHs, MPUHIUN, TUNoTe3a, (akKT, cUCTEMa,
MPOILIeCC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX yUEOHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (OPMUPOBATH MIPEIICTABICHHE O
LEJIOCTHOW HAy4yHOW KapTHHE MHUpa, U yHHBEpCalbHbIE ydeOHbIe NEHCTBUS (TIO3HABATEIbHbIE,
KOMMYHHUKATHBHbIC, PETYJIATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM JESITeIIbHOCTH.

Ilo3naBaTenbHBbIE YHUBeEPCcAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble JJoruueckue geicTBus:

YMEHHS MCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILIJICHUS] IIPU OCBOCHUM 3HAHUM:
paCKpBIBaT b CMBICJI XUMHUYCCKUX HOHSITI/Iﬁ (BBII[CJ'I?ITI) nux xapaKTepHHe HpI/ISHaKI/I,
yCTaHaBJ'[I/IBaTI) B3aUMOCBS3b C I[pyrI/IMI/I HOHS[TI/ISIMI/I), HUCIIOJIB30BAaTh ITOHATHUSA OJIA O6’I)$ICH€HI/I$[
OTNIENbHBIX (PAKTOB W SIBICHUI, BBIOMpATh OCHOBAaHUS M KPUTEPUM M KIACCH(PUKAIUU
XAMHMYECKHUX BEIIECTB U XUMUYECKUX PEAKIMM, YCTAHABIMBATh IPUUMHHO-CIEACTBEHHBIE CBA3U
MeXly 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHAYKTUBHBIE, 1€IyKTUBHBIE,
10 aHaJIOFI/II/I), JACJIaTh BbIBOJbI U 3aK/IIFOYCHU I,

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH MIHPOKO
HpI/IMeHSIGMI)IG B XUMHUU MOJICIBHBIC HpGI[CTaBJ'ICHI/ISI — XI/IMI/IIIGCKI/Iﬁ 3HAK (CI/IMBOJ'I BJ'IGMCHTa),
XumMuueckass (opMyla M ypaBHEHHUE XUMHYECKOW peakuuh — TpU pelIeHHH YydeOHo-
[I03HABATEJIBHBIX 33/1a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyUaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYCCKUX peaKHHﬁ, BBISIBJISATH o6m1/1e SaKOHOMepHOCTI/I, HpI/I'-II/IHHO-CJ'ICJICTBeHHI)Ie CBA3U U
MIPOTUBOPEYHNS B U3Y4a€MBIX IIPOLIECCAX U SABICHUSIX.

ba3zoBble ucciiegoBarebckue AeMcTBUA.

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHI B KAaYeCTBE MHCTPYMEHTA MO3HAHUSA, a
TaKX€ B Kaiy€CTBE€ OCHOBBI JIA q)OpMI/IpOBaHI/IH THUIIOTE3bI 110 HpOBepKe HpaBI/IJ'II)HOCTI/I
BBICKA3bIBACMBIX CY)KHGHHﬁ;



MpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M TPOBEACHHUIO YYECHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0aTh 3a XOJIOM MPOLIECCa, CAMOCTOATEIBHO IMPOTHO3UPOBATH €TI0
pe3yabTar, (HopMyIHpoBaTh OOOOIICHHS M BBIBOJBI 0 pPE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

PabGora ¢ undopmaunmeii:

yMeHUE BBIOUPATh, AaHATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIMIO PA3IHUHBIX BUI0B
¥ GOpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJIApHAst TUTEpaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIE TMOcOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OLICHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

yYMEHHUE IPUMEHSTh Pa3INYHbIe METOJIbI U 3alpPOCH PH NOUCKE U 0TOOpe MHpOpMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BHIIOJHEHUSI YU€OHBIX U MMO3HABATEIbHBIX 33]a4
OnpeAeNéHHOr0 THIA, MPUOOPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HHGOPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBJIaJJeHUE KYIbTYPOH aKTUBHOTO HCIOJIb30BAHUS PA3INYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (opMy mpeacTaBIeHHS
UHPOPMALIMK U WUIIOCTPUPOBATH pEIIacMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku ¥ X KOMOUHAITUSAMU;

YMEHHE HCIOIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHOH U HCCiIenoBaTelbCKON
NeSITeIbHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CEIBCKOT0 X03HCTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KAIOUIeH TPUPOJHON CPEJIbI.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

YMEHHsI 3aJaBaTh BOMNPOCH (B XOJe Juaiora U (WiIM) AUCKYCCHUH) MO CYIIECTBY
oOcyxmaeMoll TeMbl, (HOPMYIUPOBATH CBOM NPEJIOKEHUS OTHOCHUTEIIFHO BBITIOJHEHHS
MPEUI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMy4YEeHHBIE PE3yIbTaThl TO3HABATEIBHON JAEITEILHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JelaTh MPE3CHTAIUI0 pPe3yJabTAaTOB BBINOJHEHUS XUMUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMbITa, Ja0OPaTOPHON pPabOTHI MO MCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUsl y4eOHOro COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NMPH PElICHUHM BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMH (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBbIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JIEHCTBHIA, OTIpECTICHIE KPUTEPUEB 110 OIICHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

YMEHHUE CaMOCTOSITENIFHO OTPEACIATh e NesTeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPH HEOOXOJWMOCTH KOPPEKTHPOBATH CBOIO JIEATEIHFHOCTh, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO3HAaBaTeJIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEJIOKEHHBIA aITOPUTM JEHCTBUI MpHU
BBITTOJIHEHUH 33/IaHUH ¢ y4ETOM TMOJydeHHs] HOBBIX 3HAaHMKH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIUIX, OLIEHUBATh COOTBETCTBHE TOJIYYEHHOTO Pe3yiIbTaTa 3asBICHHOW 1IN,
YMEHHUE UCIIOJIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IPe/JlaraéMble B YCIIOBUU 3a/1aHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHIO 00S3aTEIbHOTO COAEpIKaHUS,
YCTAHOBJICHHOTO JaHHOM (exnepanbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
o0y4arolMMHUCST Hay4YHbIE 3HaHUS, YMEHUS W CIOCOObI JeicTBUM, crneuuduyeckue st
npeaMeTHOW o0nacTu «XHUMHSA», BUIBl JEATEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHMS, €ro
MHTEPIIPETalUU, TPE0OPa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.



K xoHmy oOyuenus B 8 kJiacce mpeaMeTHBIE Pe3yJIbTaThl Ha 0A30BOM ypPOBHE JOJIKHEI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX MOHSTHI: aTOM, MOJIEKYJ1a, XUMUYECKUN
AJIEMEHT, NPOCTOE BEIECTBO, CIOKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAass M MOJIEKYJspHas macca,
KOJMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJs XUMUYECKOIO
AJIeMEHTa B COEIMHEHHMH, MOJIAPHBIA OO0BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJIb,
AIIEKTPOOTPHLATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peaKiysi, KiaccupuKanus
peaklMil: peakiMi COeIMHEHMS, PEAKLIUU PA3JIOKEHUS, PEAKIIUU 3aMEIICHUS, PEaKLIUU
oOMeHa, 7K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
AJIEKTPOHHBIN CJIOM aroma, aToMHas OpOuTalb, pajuyCc aromMa, XMMHUYECKas CBS3b,
MOJISIpPHAsE M HEMOJsipHash KOBAJIGHTHAs CBs3b, MOHHAs CBS3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHASI KOHLIEHTPALIKs) B pacTBOPE;
WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUM U MPUMEHSATH 3TU
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YpaBHEHUN XUMUYECKUX PEAKIUM;

OTIpeNeNIATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COEAWHEHHSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJICKHOCTh BEIIECTB K
OnpeneIéHHOMY KJlacCy COEIUHEHMH 1o QopMynam, BHI XHUMHYECKOH CBS3H
(koBasIeHTHAs! U MOHHAs) B HEOPTaHUYECKUX COCIMHECHUSIX;

packpbiBaTh cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1€eMOHCTPUPOBATH
NOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosnoxeHnuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YY€HUsI, 3aKOHa ABOTaJIpo;

ONMKCHIBATh M XapakTepus3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpymma)» u
«mmobounast moxarpynma (b-rpymma)», Mansie u OoibIIME TEPHOJBI, COOTHOCHUTH
0003Ha4YeHus1, KOTopble UMeroTcsl B Tabnuue «lleproguueckas cucteMa XUMHYECKHX
sanemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeneneHre ux 1o 3JIeKTPOHHBIM CII0SIM);

KJIaCCU(UITUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XUMUYECKUE
peakuuu (IO YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
sddexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEUIECTB Pa3IMUHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAHWE [pUMEpaMH  MOJIEKYJSPHBIX  YpaBHEHHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAa4€CTBEHHOT'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUHN B PA3TUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIbHYIO MOJEKYISPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COEJMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUEThI 110 YPaBHEHUIO XUMUYECKOM peakiuu;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHHE, 0000IIEeHNE, CHUCTEMATH3aIMI0, KJIACCU(PHUKALUIO, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISl M3Y4YEHHUS CBOWMCTB BEIIECTB M XMUMHUYECKHX PEaKIUU,



€CTECTBEHHO-Hay4YHbIE  METOJIbl  TO3HaHWs  —  HaONmIOJaeHue,  H3MEpeHHue,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (pealIbHbIN U MBICIICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOM TMOCyI0i U J1abopaTOpHBIM
o0opy/ioBaHHEM, a TaKKe MpaBHJIaM OOpAaIIEeHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBIIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJA), IMPUTOTOBICHHIO
PacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIIbIO MHIMKATOPOB (JIakMyC, (peHoa(TaenH, METUIIOPAHXK U JpyTue).

K konny oOydeHus B 9 KJjacce MpeIMETHbIE Pe3ylbTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX MOHATHI: XUMUYECKHU HJIEMEHT, aTOM,
MOJIEKYJIa, MUOH, KAaTUOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIIEHUS, XUMHUYECKas pPEaklMs, XUMUYeCKas
CBSI3b, TEIIOBOU 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, AJIEKTPOJIUTHL,
HEDJIEKTPOIIUTHI, DJIEKTPOJTUTHYECKAsT JUCCOLMAIUS, pEeaklUWd HMOHHOTO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKILIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKUUU,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEePHOCTh, XUMHUYECKas CBA3b
(koBalleHTHasi, MOHHAs, MeETaJIMYecKas), KpPUCTAIUIMYecKas pemérka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, HpeleabHO JOMyCTUMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U NPUMEHSATH 3TH
MOHSITHS IIPH ONTUCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HUsS (OpMyNn BEIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpEAENATh BaJEHTHOCTh U CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPHUHAIIECKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHUN Mo QopmynaMm, BUA XUMHUYECKOW CBSI3U (KOBaJIGHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COCJAMHEHHUSAX, 3apsii HMOHA IO XUMHYECKOH
dopMyrie, XxapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpeiBaTh cmbica [lepuognyeckoro 3akona [[. . MenzaeneeBa u 1€eMOHCTPUPOBATH
€ro NOHUMaHME: ONMMCHIBATH U XapaKTepuzoBaTh TabunuHyto ¢opmy [leproanueckoit
CUCTEMBl XHMHUYECKHUX OJIIEMEHTOB: pa3NnuyaTh MOHATUS «rJIaBHas moarpymma (A-
rpymmna)» u «mobounas noxarpymnmna (b-rpymnma)», mameie u OOJBIINE TIEPHOIBI,
COOTHOCUTh O0O3HAuU€HUs, KOTOpbIE MMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YHUCIOBBIMU XapaKTEPUCTHKAMHM CTPOEHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0l1ee YHUCiIo NEKTPOHOB U paclpeiesieHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB DJJEMEHTOB U HX
COEIMHEHUI B IpeJenax MaybIX NMEPUOJIOB U TIABHBIX MOJATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEUIECTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIJIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIEHHS] XUMUYECKHX 3JIEMEHTOB);



XapakTepu3oBaTh (ONMUCHIBATh) oOLIMEe W cHenuduyeckre XHMHUYECKHe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPKAas ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMMUYECKUX PEAKLIUM;

COCTaBJIATh YPABHEHMSI SJICKTPOIMTUYECKON JUCCOLUALUN KUCIIOT, IIEJI0UEH U COJIEH,
MOJIHBIE M COKpAIIEHHBIC YPABHEHUS peaKkiMii HOHHOTO OOMEHa, YpPaBHEHHSI PEaKIIH,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TI'€HETUYECKOM CBS3M MEXKIYy BeElleCTBaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCca 3THX PeakLuii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUs, BO3MOKHOCTH
IIPOTEKAaHUs XMMUUYECKUX NPEBPAILECHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJIAPHYIO MacChl BELECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 110 (popMyJie COeIUHEHNUs, MACCOBYIO JI0JIIO BEILECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

coOuoaTh MpaBWja I0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1abOpaTOPHBIM
o0opy/soBaHUEM, a TaKKe IpaBuiIa OOpalllEeHUs] C BELIECTBAMU B COOTBETCTBHM C
MHCTPYKIHUSMH TI0 BBITOJHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OTBITOB 10 IOIYYEHHUIO
U cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

IIPOBOJIUTH PEAKLMUH, MOATBEPKAAIOIINE KAaYECTBEHHBIM COCTaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OINBITHBIM IYTEM XJIOpUI-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-MOHBI, KATHOHBI aMMOHHS W HWOHBI HM3yYCHHBIX
METaJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPIAHMYECKUX BEILIECTB;
IIPUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBHOM AEITEIBHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEMATHU3allui0, BBISIBICHWE IPUYUHHO-CIIEACTBEHHbIX
CBA3EM — JUId M3Y4YCHMs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOAbl IO03HAaHWS — HAOJIOAEHUE, U3MEpEeHue, MOJCIUPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kon- | Konrp. n
DJiIeKTpOoHHBIe (HU(ppoBLIE) .
Ne n/m HaunmeHoBaHMe Pa3/1esioB U TEM MPOrPaMMbI BO NPAaKT. MojayJib BOCIMTATEIbHOI PadoThI
o0pa3oBarelibHbIE PeCypChI
4acoB  padoThl
Paspea 1. IlepeoHayanbHble XUMHUYECKHUE NIOHATHUS
11 XuMusi — BaKHast 00J1aCTh €CTECTBO3HAHUS U MIPAKTUYECKON 5 2 https://resh.edu.ru/subject/29/8/
JICATEIbHOCTH YelIOBEKa
Opranusanus HaCTaBHUYECTBA
1.2 BermecTBa 1 XUMHYECKHE PEAKITAH 15 1 https://resh.edu.ru/subject/29/8/ YCIEBAIONIMX 00YYAOIIIAXCS Hal
HEYCIIEBAIOIIUMH.
HWroro no paznery 20
Pasnen 2. BaxkHeiimue npeacraBuTe 1 HEOPraHMYeCKUX BeleCTB
ConpoBokJIeHHE TTOATOTOBKH
2.1 Boszayx. Kucnopon. ITonsitue 06 okcumax 6 1 https://resh.edu.ru/subject/29/8/ IPYIIOBBIX U MHIUBHUYaIbHBIX
MPOEKTOB.
2.2 Bonopoa.ITousiTie 0 KHCIOTaX U COJSAX 8 1 https://resh.edu.ru/subject/29/8/
Opranu3anus yqyactusi 00y4aronmxcs
2.3 Bopna. PactBopsl. [ToHsiTre 00 OCHOBaHUSX 5 2 https://resh.edu.ru/subject/29/8/ B JUCTAHI[MOHHBIX
MHTEIUICKTYalIbHBIX UTPaX.
24 OCHOBHBIE KJIACChI HEOPraHMYECKUX COEAMHEHUH 11 2 https://resh.edu.ru/subject/29/8/
HWroro no pasmery 30

Pa3gen 3. Ilepuoauuecknii 3akon u Ilepuoanyeckasi cucreMa XUMHYECKHX dJ1e

BOCCTAHOBHUTEJIbHBIC PCAKIIUU

Ilepnoguueckuii 3axoH u Ilepuoguueckas cucrema

MeHTOB [I. U. MenneneeBa. CTpoeHue aToMOB. XMMHU4eckasi cBA3b. OKHCIUTEIBHO-

ITo160p COOTBETCTBYIOIIETO
coziepKaHus YPOKOB, 3aJJaHUH,

3.1 7 https://resh.edu.ru/subject/29/8/ BCIIOMOTaTebHBIX MATEPUAIIOB,
xumudeckux snemeHToB J1. . MenneneeBa. CtpoeHue aroma .
MIPOOJIEMHBIX CUTYyalni s
00CyXIeHUH.
32 XuMuyeckas CBSI3b. OKI/ICJ'II/ITGJ'H)HO-BOCCTaHOBI/ITeJ'H)HI)Ie 8 1 ht'[pSZ//I’esh.edu.ru/subject/29/8/
peaxImu
Hroro mo pazueny 15
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 10



9 KJIACC

Kownrp.
Koa-

Ne " DJIeKTpOHHBIE (HU(ppoBLIE) N

HauMeHOBaHuUe pa3jiesioB M TEM NPOrPaMMbI BO Moayas BocnuTaTebHOM padoThI
n/n wacos  "PAKT. o0pa3oBaTesibHbIE peCypChl

padoThI

Pa3nen 1. BemecTBo u XuMuuecKne peakumm
11 [ToBTOpenue u yriy0ieHne 3HaHUI OCHOBHBIX pa3zesioB Kypca 8 5 1 https://resh.edu.ru/subject/29/9/

KJacca
1.2 | OcHOBHbBIC 3aKOHOMEPHOCTH XUMHYECKUX PEaKIIUit 4 https://resh.edu.ru/subject/29/9/
1.3 | DnekTpoiuTHIECKAs TUCCOIMAINS. XUMHUICCKHE PEAKIMU B paCTBOpax 8 2 https://resh.edu.ru/subject/29/9/ CONpOBOAICHHE NONrOTOBKH IPYIHOBHIX M

WHJMBUIYAJILHBIX IPOCKTOB.

HUroro no paznmery 17
Pa3gen 2. HemeTasibl M MX COeTUHEHHUS
21 OO611ast XxapaKTepUCTHKAa XUMUYECKUX 31eMeHTOB VIIA-rpynms!. 4 https://resh.edu.ru/subject/29/9/

T"asorenst
29 0"611[215[ XapaKTepUCTHKA XUMUYECKUX 351eMeHTOB VIA-rpynnsl. Cepa u 6 https://resh.edu.ru/subject/29/9/

e€ coeIMHEeHUS

[Tox6op COOTBETCTBYIOIIETO COACPIKAHUS

23 OO01as XxapakTepHCTHKa XUMIYECKUX JIEMEHTOB V A-TpyIIIEL. A30T, 7 1 https://resh.edu.ru/subject/29/9/ YPOKOB, 3a/aHHUH, BCIIOMOraTEIbHbIX

(bocdop 1 uX coeTMHEHUS MaTepHanoB, MPOOJIIEMHBIX CUTYALUH U1

00CyXIeHUH.

24 O6ast XapaKTePHCTHKA XHMHUECKHX DIIEMEHTOB IVA-rpynmsi. 8 3 https://resh.edu.ru/subject/29/9/ OpraHu3anysi HACTABHUYECTBA yCIEBAIOLINX

VYriiepoa M KpEeMHHUH U UX COCAUHEHHS 00y4YaroLIMXCsl HaJl HEYCIICBAOIIMMHU.
HUroro no paznery 25
Pa3gen 3. MeTaaibl 4 UX COeAUHEHHSA
3.1 | OOuire cBOICTBA METAILJIOB 4 https://resh.edu.ru/subject/29/9/
3.2  Baxneiiniie MeTauibl U UX COEAUHEHUS 16 3 https://resh.edu.ru/subject/29/9/ Oprasusaius ysacTui 00ydaionmxci s

JHMCTaHIMOHHBIX MHTEJUICKTYaJIbHBIX UIpax.

HUroro no paznery 20
Pasnen 4. Xumusi U oKpy:Kamwuas cpeaa
4.1 | BemecTBa U MaTepHaIbl B )KU3HH YEJIOBEKA 3 ‘ https://resh.edu.ru/subject/29/9/ ‘
Hroro no paszmery 3
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 10




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Kou- Buapbl,
Ne Hara no Hara no Dy1eKTPpOHHBIE MU (PPOBHIE
n/n Tema ypoxa Bo IUIAHY axry (bopmnt o0pa3oBaTeJIbHbIEe pecypchl
4acoB KOHTPOJIsI
1 Hpezmer XumiH. POITh XUMHH B KH3HH HETOBEKA. 1 04.09 https://resh.edu.ru/subject/lesson/1521/start/
Tena u BewmecTsa
2 | Tlonsarue o MeTOaX MO3HAHUSA B XUMHUHU 1 06.09 https://resh.edu.ru/subject/lesson/1521/start/
[Mpaktuuaeckas padora Ne 1 «[IpaBuna paboTsl B
" [IpakTnueckas
3  nabGopaTopuu u mpUEMBI 0OpaIIEHUS C 1 11.09
paborta
n1ab0paTOpHBIM 000y IOBAHHEM)
4 ?;:g:é’;e BemecTsa n emeck. Criocodr! pasaencnus 1 13.09 https://resh.edu.ru/subject/lesson/1522/start/
5 [IpakTudeckas padora Ne 2 «Paznenenue cmeceit (Ha 1 18.09 [IpakTuueckas
MIPUMEpE OYHCTKY TTOBAPEHHOMN COJIH ) ' paborta
6 | ATOMBI U MOJIEKYJIBI 1 20.09 https://resh.edu.ru/subject/lesson/1486/start/
7 XHMHHECKHE SICMEHTHI. 3HaiH (CHMBOTILI) 1 25.09 https://resh.edu.ru/subject/lesson/1486/start/
XUMUYECKUX JIEMEHTOB
8 | TIpocThie ¥ CIIOKHBIE BENIECTBA 1 27.09 https://resh.edu.ru/subject/lesson/1520/start/
9  ATOMHO-MOJIEKYJISIPHOE yUCHHUE 1 02.10 https://resh.edu.ru/subject/lesson/1520/start/
3aKOH MMOCTOSIHCTBA COCTaBa BELIECTB. XUMHUYECKast
10  ¢dopmya. BaseHTHOCTh AaTOMOB XMMHYECKHX 1 04.10 https://resh.edu.ru/subject/lesson/1487/start
JJIIEMEHTOB
11 OTHoCuTe/ILHAA ATOMHAS MacCa. OTHOCHTEIBHAA 1 09.10 https://resh.edu.ru/subject/lesson/2731/start/
MOJIEKYJIsIpHasi Macca
12 MaccoBas 0115 XHMHECKOTO SIIEMEHTa B 1 11.10 https://resh.edu.ru/subject/lesson/2063/start/

COeIUHEHNH




13 | KomunuectBo BemecTBa. Monbs. MossipHast Macca 16.10 https://resh.edu.ru/subject/lesson/2063/start/

14 DH3MCCKHE M XHMUUCCKHE ABICHHA. XHMUUCCKas 18.10 https://resh.edu.ru/subject/lesson/1487/start
peaxuus

15 Hp VBHATL H YCIOBIE HPOTCKAHI XHMUHCCKHX 23.10 https://resh.edu.ru/subject/lesson/2731/start/
peaxkuui

16 3aKOH COXPAHCHH MACCHI BEMCCTB. XHMUHCCKHE 25.10 https://resh.edu.ru/subject/lesson/1519/start/
YpaBHEHU

17 BEIMHCIICHHS KONMECTBA, MACCHI petectsa o 08.11 https://resh.edu.ru/subject/lesson/2448/start/
YpaBHCHUAM XUMUUYCCKUX PCAKIINU

18 Kaaccnuranus xuMuHeCKuX peaxiuii 13.11 https://resh.edu.ru/subject/lesson/2447/start/
(coenmHEHWs, pa3IOKEHU, 3aMEIeHHsI, 00MEHa)

19 M. B. Jlomorocos — YHCHBIIOHIHIONEAHCT. 15.11 https://resh.edu.ru/subject/lesson/2447/start/
O0600mIeHNe U CHCTeMATH3aIU 3HAHH

20 KonTponbras pabora Nel mo teme «BemecTsa u 2011 KontponbHas
XUMUAYECKHUE PEaKIIHm) ' pabora

21 Bosztyx — cmecs rasos. Coctas sosayxa. Kuciopon 22.11 https://resh.edu.ru/subject/lesson/2446/start/
— JJIEMCHT U ITPOCTOC BEUIECTBO. O30H
DuU3NYECKUE U XUMUYECKHUE CBOMCTBA KUCIOpOAa

22 | (peakiu OKucieHus, ropenue). [loustue 00 27.11 https://resh.edu.ru/subject/lesson/3119/start/
OKCHIax

23 CriocoGpt nostydeHis Kuesopoya B 1abopatopun i 29.11 https://resh.edu.ru/subject/lesson/3119/start/
IIPOMBINUIEHHOCTH. [IprMeHeHne kuciopoaa
TenmoBoit >3 deKT XUMUIECKON PeaKIu, TIOHATHE O

24 | TepMOXMMHYECKOM ypaBHEHUH, IK30- U 04.12 https://resh.edu.ru/subject/lesson/2062/start/
OHAOTCPMUUCCKUX PEAKIIUAX

25 Tonmiso (neTs, yrom, u metan). Sarpasnenme 06.12 https://resh.edu.ru/subject/lesson/2062/start/
BO3/yXa, CIIOCOOBI €T0 MPEI0TBPAICHHUS

26 [paktrdeckas padora Ne 3 o Teme «Ilonyuenue n 11.12 IIpakTrueckas
coOupaHHe KUCIOPOa, U3yUYEeHUE er0 CBOMCTBY ’ paborta

27 Bozopoa — 511eMeHT 1 mpocToe BeiiecTso. 13.12 https://resh.edu.ru/subject/lesson/2445/start/

Haxoxnenue B mpupoze




duznyecKre 1 XUMUYECKHUE CBOMCTBA BOJIOPO/IA.

28 18.12 https://resh.edu.ru/subject/lesson/2445/start/
IIpumenenue Bomopoaa
29 | TloHsATHE O KHCJIOTAX M CONAX 20.12 https://resh.edu.ru/subject/lesson/2444/start/
30  CrocoObI mOMy4YeHHUsI BOIOPO/IA B TabOpaTOpUH 25.12 https://resh.edu.ru/subject/lesson/2444/start/
31 [IpakTudeckas padora Ne 4 mo reme «llomyuenue u 2712 IIpakTraeckas
coOupaHHe BOJIOPOia, H3yUSHHE €r0 CBOWCTBY ’ pabora
32 | Monspuslii 006EM ra3oB. 3aKoH ABOraapo 10.01 https://resh.edu.ru/subject/lesson/2442/start/
33 Boraucnerni 061Ema, KOIMIECTBA BEmCCTBa rasa o 15.01 https://resh.edu.ru/subject/lesson/2442/start/
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WIH O0BEMY
Borurcnenust 00bEMOB ra3oB 10 ypaBHEHHIO
34 | peakiuu Ha OCHOBE 3aKOHA OOBEMHBIX OTHOILICHUI 17.01 https://resh.edu.ru/subject/lesson/2443/start/
ra3oB
35  Ousnueckue U XUMHUYECKHE CBOMCTBA BOJIBI 22.01 https://resh.edu.ru/subject/lesson/2443/start/
36 = CocraB ocHoBaHnwuii. [lonsTre 06 HHIUKATOpPAaX 24.01 https://resh.edu.ru/subject/lesson/2684/start/
Bopna xak pactBopureins. HachilieHHbIe U
37 | HeHachIIEHHbIC PacTBOPBI. MaccoBast 0Jist 29.01 https://resh.edu.ru/subject/lesson/2684/start/
BEIIECTBA B PacTBOpE
[Ipaktnueckas padota Ne 5 o Teme
o IIpakTrueckas
38  «lIpuroroBieHne pacTBOPOB C ONpeAenEHHON 31.01 aGoTa
MAacCOBOM J10JI€H PaCTBOPEHHOTO BEILIECTBAY p
Kontponbnas padota Ne2 o teme «Kucnopoz. KonTponbHas
39 05.02
Bonopoxn. Bona» pabora
40 | Oxcuapl: cOCTaB, KiIacCU(UKAIHSI, HOMEHKIIATypa 07.02 https://resh.edu.ru/subject/lesson/2441/start/
41 Ty \ieHHe 1 XUMHUECKHUE CBOHCTBA KHCIIOTHELX, 12.02 https://resh.edu.ru/subject/lesson/2441/start/
OCHOBHBIX M aM(OTEPHBIX OKCHIOB
42 | OcHOBaHHS: COCTaB, KJaccuuKaIms, HOMCHKIIATYpa 14.02 https://resh.edu.ru/subject/lesson/2055/start/




43 | TlomyyeHre U XMMHUYECKUE CBOMCTBA OCHOBAaHUI 19.02 https://resh.edu.ru/subject/lesson/3120/start/
44 | KucnoTsl: COCTaB, KIacCU(UKAIHs, HOMEHKIATypa 21.02 https://resh.edu.ru/subject/lesson/2055/start/
45 | TlonydyeHHe U XMMHYECKHE CBOMCTBA KUCIOT 26.02 https://resh.edu.ru/subject/lesson/3120/start/
46 Comn (cpennc): HOMEHIIATYDa, cnocodr! 28.02 https://resh.edu.ru/subject/lesson/2054/start/
MOJYYeHUs], XUMUYECKHE CBOICTBA
[Ipaktryeckas padota Ne 6. Pemienue
IIpakTrueckas
47 | BKCIEpHMEHTAIbHBIX 3a1a4 1Mo TeMe «OCHOBHBIC 04.03 aGora
KJIACChI HEOPTAaHMIECKUX COCIAMHEHHID) p
48 T'eneriieckas cBA3L MEX 1y iaccamu 06.03 https://resh.edu.ru/subject/lesson/2440/start/
HEOPraHMYECKUX COCTUHECHUH
49 | OO0oOIIeHHE U CUCTEMATH3ALUS 3HAHUI 11.03 https://resh.edu.ru/subject/lesson/2440/start/
50 Kontponbhas padora Ne3 mo Teme "OcHOBHBIE 13.03 KonTponbhas
KJIaCChl HEOPraHUYECKHUX COeTMHEHUI" ' pabora
[epBbIe MOMBITKA KNACCH(PUKAITUN XUMUIESCKUX
51 | osnemenro. [ToHsATHE O TpymIax CXOAHBIX 18.03 https://resh.edu.ru/subject/lesson/2053/start/
JJIEMEHTOB
52 Tepuonuueckuii 3aKon u Tlepuoauecias cucrema 20.03 https://resh.edu.ru/subject/lesson/2053/start/
xumuueckux demMeHToB /. 1. Menneneena
53  llepnonbl, TPYMITBI, TOATPYIIITEI 03.04
54 | Crpoenue atromoB. CoctaB aTOMHBIX siziep. M30Tombl 05.04 https://resh.edu.ru/subject/lesson/2051/start/
CrtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB
55 | anemenroB Ilepuoauueckoii cuctemsr /1. 1. 08.04 https://resh.edu.ru/subject/lesson/2051/start/
Menneneena
XapaKkTepucTHKa XMMUYECKOTO AJIEMEHTA TI0 €ro
56 | momoxenwuto B [leproandeckoii cucreme 1. 1. 10.04 https://resh.edu.ru/subject/lesson/2050/start/

Menneneena




3HauecHHUE Hepnozmqecxoro 3aKOHa AJId Pa3BUTUSA

57 | wnayku u npaktuku. /. . MenneneeB — yu€Hbli, 1 15.04 https://resh.edu.ru/subject/lesson/2050/start/
[earor U rpakJaHuH
58 ICKTPOOTPULATELHOCTS ATOMOB XHMHUHECKHX 1 17.04 https://resh.edu.ru/subject/lesson/2049/start/
JJIEMCHTOB
59 | HonHas XuMHYeCKas CBSI3b 1 22.04 https://resh.edu.ru/subject/lesson/2049/start/
60 | KopaseHTHas MONSIpHAS XUMHUYECKAst CBA3b 1 24.04 https://resh.edu.ru/subject/lesson/2439/start/
61  KopaeHTHas HEMOIAPHAS XMMHUIECKAS CBSI3b 1 29.04 https://resh.edu.ru/subject/lesson/2439/start/
62 | CremneHb OKHMCICHHUS 1 02.05 https://resh.edu.ru/subject/lesson/2048/start/
63  OKHCIUTEIbHO-BOCCTAHOBHUTEIILHBIC PEAKIIU 1 06.05 https://resh.edu.ru/subject/lesson/2048/start/
64 | OxucnuTenu ¥ BOCCTAHOBUTEIN 1 08.05 https://resh.edu.ru/subject/lesson/2438/start/
KonTtponbsnas padora Ne4 o teme «CtpoeHue KontponbHas
65 1 13.05
aToma. XUMHUYECKasl CBSI3b) paborta
66 f}:}?;?l’m yPOK. OG0bmIeHKE 1 CHCTeMATH3AILA 1 15.05 https://resh.edu.ru/subject/lesson/2438/start/
67 ESSEEEHHH ypox. OGobumenue 1 cHeTeMaTH3aI 1 20.05 https://resh.edu.ru/subject/lesson/3121/start/
68 ES:I%HHH ypox. OGobumenue 1 cHeTeMaTH3AI 1 22.05 https://resh.edu.ru/subject/lesson/3121/start/
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




9 KUIIACC

) Buapbl,
Ko Ao JTI e o mbtone
y y KOHTPOJIsI P pecyp
Ilepuonuueckuit 3axoH. [lepuoanueckas
1  cucTema XuMHUeCKuX 3eMeHToB J[. 1. 1 04.09 https://resh.edu.ru/subject/lesson/1521/start/
Meneneena
3aKOHOMEpPHOCTH B U3MEHEHHUH CBOMCTB
2 | XMMHYECKHX JJIEMEHTOB MEPBBIX TPEX 1 06.09 https://resh.edu.ru/subject/lesson/1521/start/
MIEPHUO/IOB
3 Knacengurauns n HOMCHKIIaTypa 1 11.09 https://resh.edu.ru/subject/lesson/1519/start/
HEOPTaHWYECKNX BEIIECTB
4 BHzk XMutieckod CBA3H M THIIRT 1 13.09 https://resh.edu.ru/subject/lesson/1522/start/
KPUCTAIUTMYECKUX PEIETOK
Kontponbhas pabora Nel mo Teme
. KonTponbHas
5 | «lloBropenue u yrmyOieHrne 3HaHUI OCHOBHBIX 1 18.09 AGoTa
pa3nernoB Kypca 8 Kiacca» p
6 Kaacenguranns XuMIHCCKX peakitmid o 1 20.09 https://resh.edu.ru/subject/lesson/1486/start/
pa3IMYHBIM MTPU3HAKAM
TloHsiTHE O CKOPOCTH XUMHUUYECKON PEAKIINH.
7 | TloHsTHe O TOMOTE€HHBIX U TE€TEPOreHHBIX 1 25.09 https://resh.edu.ru/subject/lesson/1486/start/
peaxIusx
[ToHsITHE O XMMHYECKOM PaBHOBECHH.
8 PaxTopel, BMATOIIHE Ha CKOPOCTH 1 27.09 https://resh.edu.ru/subject/lesson/1520/start/
XUMHYECKOI peaKkiiuyl U MOJI0KEHNE
XUMHUYECKOTO PAaBHOBECHSI
9 | OKHCITUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIINU 1 02.10 https://resh.edu.ru/subject/lesson/1520/start/
10 Teopus S1IEKTPOIMTHHECKOH AMCCOUHALHH. 1 04.10 https://resh.edu.ru/subject/lesson/1487/start
CunbHBIE U c1a0ble 3JEKTPOIHUTHI
11  HouHble ypaBHEHHS peaKImi 1 09.10 https://resh.edu.ru/subject/lesson/2731/start/




12

XHUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAaHUU B
CBETE MPEACTABICHUI 00 3JICKTPOITUTUYCCKON

JIMCCOINAIIAN

11.10

https://resh.edu.ru/subject/lesson/2063/start/

13

14

XuMHUYECKre CBOMCTBA COJICH B CBETE
MIPEACTABICHUN 00 ICKTPOTUTHICCKOM
JIACCOITHAITIH

ITonsTue o ruaponuse couei

16.10

18.10

https://resh.edu.ru/subject/lesson/2063/start/

https://resh.edu.ru/subject/lesson/1487/start

15

16

17

O060011IeHNE U CUCTEMATH3ALMS 3HAHWI

[Mpaktuueckas pabora Ne 1. «Pemenne
IKCIIEPUMEHTAIILHBIX 337aW»

KonTponbaas pabora Ne2 o Teme
«QNEKTPONUTUYECKAS AUCCOITUALINS.
XVMHYECKHE PEaKIuy B paCTBOPAX»

23.10

25.10

08.11

IIpakTrueckas
paborta

KontponbpHas
paborta

https://resh.edu.ru/subject/lesson/2731/start/

18

19

OO011ast XapaKTEePUCTHKA TaJIOTCHOB.
XUMHYECKUE CBOMCTBA Ha IPUMEPE XJIOpa
XnopoBoaopon. ConstHasi KUCIOTA,
XUMHUYECKHE CBOWCTBA, MOIy4YEHHE,
NIpUMEHEHUE

13.11

15.11

https://resh.edu.ru/subject/lesson/2447/start/

https://resh.edu.ru/subject/lesson/2447/start/

20

21

[pakTryeckast padota Ne 2 o Teme

«HOJ'Iy‘ICHI/Ie COJISTHOM KHCJIOTBI, U3YUCHUC eé

CBOMCTB»

Brrurcnenus mo ypaBHeHUAM XUMHYECKUX
peaKuuii, ecau OJIMH U3 PEarcHToB JaH B
M30BITKE

20.11

2211

https://resh.edu.ru/subject/lesson/2448/start/

https://resh.edu.ru/subject/lesson/2446/start/

22

OO0m1as xapakTeprcTHKa 31eMeHToB VIA-
TPYIIIBI

27.11

https://resh.edu.ru/subject/lesson/3119/start/

23

24

AnnotponHbie MOIU(PHUKALUU CEPbI.
Haxoxnenue ceprl 1 €€ coeTMHEHHI B
npupoze. XMMHUYECKUE CBOWCTBA CEPBI

CepoBoniopos, cTpoeHue, puzndeckue u
XHUMHUYECKHE CBONCTBA

29.11

04.12

https://resh.edu.ru/subject/lesson/3119/start/

https://resh.edu.ru/subject/lesson/2062/start/



25

Oxkcupl cepbl. CepHas KUCIOTa, GU3HICCKUE H
XUMHYECKHE CBOMCTBA, MPUMEHEHUE

06.12

https://resh.edu.ru/subject/lesson/2062/start/

26

XuUMHUECKUE peaKIIiy, JeKallie B OCHOBE
MIPOMBIIIUIEHHOTO CIT0C00a MOTyYeHHs CEPHON
KHCITIOTHL. XUMHYECKOE 3arpsi3HeHHE
OKpPY>KaIoIlel Cpelibl COSTUHEHUSIMU CEPhI

11.12

https://resh.edu.ru/subject/lesson/2444/start/

27

Brruncnenue MaccoBoii 10U BBIX01a IPOIYKTA
peakiuu

13.12

https://resh.edu.ru/subject/lesson/2445/start/

28

29

OO01mast XapaKTEepUCTHKA 3JICMEHTOB V A-
rpymIsl. A30T, paclipoCTpaHeHHe B IPUPOIE,
(hu3MuecKre U XUMHYECKUE CBONCTRA

AmMMHaK, ero GU3NIecKrue U XUMUUECKHUE
CBOWCTBA, OJTy4YEHHE U IPUMEHEHNE

18.12

20.12

https://resh.edu.ru/subject/lesson/2445/start/

https://resh.edu.ru/subject/lesson/2444/start/

30

31

32

33

IIpakTudeckas padora Ne 3 mo Teme
«lTonydyeHne aMMHaKa, U3y4eHUE €ro CBOMCTBY

A3oTHas KUCIOTa, e€ Pusnyeckue u
XUMUYECKHE CBOMCTBA

Hcnone30BaHuE HUTPATOB U COJIEN aMMOHUS B
Ka4eCcTBE MUHEPAIBHBIX yI0OPEHHI.
XUMHUUECKOE 3arpsi3HEHUE OKPY>KaOLIEH Cpeibl
COEIMHEHHSIMHU a30Ta

Docdop. Oxeun pocdopa (V) u pocdopras
KHCJIOTa, (U3NUYECKHe U XUMUIECKHE CBOICTRA,
MoJTyYeHHe

25.12

27.12

10.01

15.01

IIpakTuueckas
paborta

https://resh.edu.ru/subject/lesson/2441/start/

https://resh.edu.ru/subject/lesson/2442/start/

https://resh.edu.ru/subject/lesson/2442/start/

34

35

36

HUcnonp3oBanue ¢pochaToB B KauecTse
MUHEPaJIBHBIX YJ00peHuid. 3arpsi3sHeHne
MIPUPOJTHOM cpenbl hocdaTamu
VYrnepon, pacnpocTpaHeHHe B IPUPOJIE,
(bu3HYecKre 1 XUMUYECKHE CBOMCTBA

Oxcunel yriepoaa, ux pusndeckue u
XUMHYECKHE CBOWCTBA. DKOJIOTUIECKHE
npo0JIeMBbl, CBSI3aHHBIE C OKCHIOM yTJIepoAa
(v)

17.01

22.01

24.01

https://resh.edu.ru/subject/lesson/2443/start/

https://resh.edu.ru/subject/lesson/2443/start/

https://resh.edu.ru/subject/lesson/2684/start/




37 | YronbHas KHCIOTa U €€ COIH 29.01 https://resh.edu.ru/subject/lesson/2684/start/
[Ipaktrnyeckas padota Ne 4 o Teme
" IIpakTrueckas
38 [Mony4yenue yriekucioro raza. Kauecteennas 31.01 aGora
peaknus Ha KapOoHaT-HOH" P
39 [lepsonauanbipic HONATHS 06 OpraHHEcKuX 05.02 https://resh.edu.ru/subject/lesson/2055/start/
BEIIeCTBaX KaK O COETUHEHHAX YTIepoaa
40  KpeMmHwuit 1 €ero CoeAMHCHHS 07.02 https://resh.edu.ru/subject/lesson/2441/start/
IIpaktrueckas padota Ne 5. Pemenue
IIpakTrueckas
41 | SKCIIepUMEHTAIBHBIX 33]1a4 M0 TEME 12.02
N paborta
«Baxxknene HemMeTaJJIbl ¥ UX COCIUHCHUS»
KonTponbHas padora Ne3 o Teme KontponbpHas
42 . 14.02
«BaxHel1rie HEMETAIUTBI U UX COETMHEHIIS) paborta
OO01ast XapaKTePUCTHKA XUMUIECKUX
43 | OJICMCHTOB = METAILIOB. MeTammeCKa’f CBA3b 19.02 https://resh.edu.ru/subject/lesson/3120/start/
Y METaJUTM4YeCcKasi KPUCTAITMYECKas PEemETKa.
®duznveckre CBOICTBa METAIIJIOB
XUMHUYECKUE CBOWCTBA METAJIOB.
44 | DReKTPOXUMHUYECKHUI PSIT HATPSHKCHUH 21.02 https://resh.edu.ru/subject/lesson/2055/start/
METAaIIJIOB
O061ue crocoObI OTYyYEHHSI METAJLIOB.
45 Crunasbi. BHqHCHeHHfI 110 YPaBHCHILIM 26.02 https://resh.edu.ru/subject/lesson/3120/start/
XUMHYECKHUX PEaKIIUH, €CIIU OJIMH U3 PEarcHTOB
COJIEPKUT IIPUMECHU
46 | TloHsTHe O KOPPO3HH METAIIOB 28.02 https://resh.edu.ru/subject/lesson/2054/start/
47 | Illemo4Hble METAIIBL 04.03 https://resh.edu.ru/subject/lesson/2049/start/
48 | OKcHIBI ¥ TUAPOKCHIBI HATPHS U KaJIHs 06.03 https://resh.edu.ru/subject/lesson/2440/start/
49 [enour03emenbHEIE METAILTBL — Kalbiuii 1 11.03 https://resh.edu.ru/subject/lesson/2440/start/

MarHuu




50 | Baxuelimme coeqUHEHNUS KaJIbIIAS 13.03 https://resh.edu.ru/subject/lesson/2048/start/
51  O6o6ienne U CHCTEMATH3ALNS 3HAHUI 18.03 https://resh.edu.ru/subject/lesson/2053/start/
52 JK&cTkoCTb BOBI U CIIOCOOBI €€ yCTpaHEeHUsI 20.03 https://resh.edu.ru/subject/lesson/2053/start/
IIpaktraeckas padora Ne 6 1o Teme IIpakTraeckas
53 | s . " 03.04
JK€cTKOoCTh BOIBI U METOIBI €€ YCTPAHEHUS pabora
54  AmromuHUniI 05.04 https://resh.edu.ru/subject/lesson/2051/start/
55  AmdorepHbie CBOWCTBA OKCH/IA U THIPOKCHIA 08.04 https://resh.edu.ru/subject/lesson/2051/start/
56  JKeneso 10.04 https://resh.edu.ru/subject/lesson/2050/start/
57 Oxcnet, runpoxcuet u comn skenesa (1) n 15.04 https://resh.edu.ru/subject/lesson/2050/start/
skenesa (111)
58  O6o6IeHHe U CHCTEMATH3ALNS 3HAHUI 17.04 https://resh.edu.ru/subject/lesson/2049/start/
[Mpaktuueckas padora Ne 7. Pemenune
IIpaktuueckas
59 | BKCIIepMMEHTAIBHBIX 3371a4 10 TEME 22.04
N pabora
«BaxxHeHEe MeTAIIIBI U UX COCAUHCHUA»
Brruncnenus nmo YpaBHCHUSAM XUMHNYCCKUX
o | PCAKHHMI, CCIH OMUTH M3 PCarcitos Jar B 24.04 https://resh.edu.ru/subject/lesson/2439/start/
M30BITKE WM COJCPKUT MPUMECH. Brruncnenus
MacCOBOH JI0JIM BBIXOJ1a IPOAYKTA PEAKIIUU
61  OOG6oGIeHHe U CHCTEMATH3AINS 3HAHNI 29.04 https://resh.edu.ru/subject/lesson/2439/start/
Kontponbnas pabota Ne4 mo teme KonTponbhas
62 . 02.05
«BaxkHenme MeTamibl U KX COETMHEHUS pabota
63 BemecTsa u Matepuarbi B N0BCEAHEBHOH 06.05 https://resh.edu.ru/subject/lesson/2048/start/
JKHU3HH 4YCJIIOBCKA
64  XuMudeckoe 3arpsisHEHHE OKPYKAIOIIEH Cpe Ibl 08.05 https://resh.edu.ru/subject/lesson/2438/start/




Pons xumuu B PEHICHNH 3KOJIOTHYCCKUX

65 1 13.05 https://resh.edu.ru/subject/lesson/2048/start/
mpooaemM

66 PesepHblii ypok. 06061]16“6 1 1 15.05 https://resh.edu.ru/subject/lesson/2438/start/
CUcTeMaTu3auuAa 3HaHUU

67 PescpHbti ypok. O6O6EHGHH6 " 1 20.05 https://resh.edu.ru/subject/lesson/3121/start/
cucreMarui3anuda 3HaHN

68 Pe3epBHEIi ypok. 06061116“6 " 1 22.05 https://resh.edu.ru/subject/lesson/3121/start/
cucreMarui3anuda 3HaHNU

OBIIEE KOJIMYECTBO YACOB I10 68
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