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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeILHOM MPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMS, IIPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBE GeiepalibHOM pabouel TporpaMMbl BOCITUTAHUS
U ¢ Yy4€TOM KOHIICNIIMA TIPENoJaBaHus YydeOHOTO TMpeaMeTa «XUMHS» B
oOpasoBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma 1Mo xuMuu MaéT MPEACTABICHUE O MEJAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCIHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeamera, yCTaHaBJIMBAaeT  00s3aTeIbHOE peAMETHOE CoJIepKaHue,
npeaycMaTpuBaeT pacipesieieHue €ro Mo KiaccaM U CTPYKTypUpOBaHUE IO
paszzmenaM W TeMaM MPOTPAMMBl M0 XWMHH, OTMPEICISICT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIC/IOBATEIPHOCTh  M3YYEHUS XHMHH C yYE€TOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTUKA Y4eOHOro TIpolecca, BO3PACTHBIX
OCOOCHHOCTEW O00ydYarommxcsi, ONpenensieT BO3MOXXHOCTA TpeaMeTa IS
peanu3zanuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOMN
MpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEr0 oOpa30BaHHUs, a TaKKe TpeOOBaHUH K
pe3ynbTaTam oOy4YeHHUSI XUMUHU Ha YPOBHE II€JICH U3YUEHUS MPeaMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIRHOCTH OOYYaroerocs MO OCBOCHHUIO
y4eOHOTO Co/IepKaHUSI.

3HaHUE XHMHH CIIY)KHUT OCHOBOW JUIsi (DOPMHPOBAHUS MHPOBO33PCHHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poiib WrpatoT (GopMuUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHS TIOO0ATbHBIX
po0JIeM YCTOMYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, IHEPTreTHUYECKOM,
MUIIEBON U SKOJIOTMYECKON O€30MacHOCTH, MPOOJIEM 3/IPAaBOOXPAHCHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEH  JIJIi  CaMOpa3BUTHS U
(bopMHpPOBaHUS KYJIbTYPBI JINYHOCTH, €€ 0011Iel 1 (PYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHHE MBINIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OOy4JarommXcs, HABBIKOB WX CaMOCTOSITCIIbHOW Yy4eOHOW  JIeATEeIHbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KakK B
MTOBCEHEBHOM JXKM3HU, TaK ¥ B IPO(PECCHOHATBLHOM IeITeIbHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
IEJIOCTHOTO B3TJIsAIa HA €MHCTBO MPUPOJIBI U YEIIOBEKA, SIBISICTCS] OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YYArOIINXCS;



criocoOCTBYeT (hOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbple HampaBiieHHs B OOyYEHMHM XUMHUU OOECHEeUMBAIOTCSA CIEHUPUKON
COJEepKaHUSl  y4yeOHOro  MpenMera, KOTOPBIA  SBISETCS  Ie1aroru4ecKH
aJIalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0oOLIEro 0O0pa3oBaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIIUMUCS CUCTEMBbl IMEPBOHAYAIBHBIX MOHATHN XHMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHATHI
OPraHUYECKON XUMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMUU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuro. CopeprkaHue CKIIAJIBIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUI O XUMHYECKON
peakuuu. OOe 3TU CHUCTEMBbl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUILY
MOCJIEJOBATENBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XMMUHU;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TIpeACTaBiIeHUl 00 AJIEKTPOJIMTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHMS PAcCMATPUBAIOTCS HAa OCHOBE OSMIMPUYECKU
MOJTyYEHHBIX U OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO
YPOBHS K IPYTrOMY, BBIIOJIHSAS (QYHKUINU OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOIMCTB,
CTPOCHHS U BO3MOKHOCTEHN MPAKTUYECKOIO MPUMEHEHNS U TIOJIYYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUM  CIIOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABJICHUS O XMMUYECKON COCTABIISIIOIIEN HAYYHOU KapTUHBI MUPA B JIOTHUKE €€
CUCTEMHOW MPUPOIBI, IECHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHHUIO U METOJIaM
No3HaHUA B Hayke. M3yueHue XMMUU MPOUCXOAMT C MPHUBJICUEHUEM 3HAHUU U3
paHee M3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpyxaromui mup», «buonorusa. 5-7
KJIacce» U «Pusuka. 7 Kinacey.

[Ipy wu3yyeHUHM XUMHH TPOUCXOAUT (OPMHUPOBAHHWE 3HAHUW OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOH KYJBTYPBHI.
3amaya y4yeOHOro mpeaMera COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XUMHUYECKUX
3HAHUM — BaKHEHIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHHH,
JOCTYIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapakTepa, s3blKa HAyKd, B



OpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHWS TIPH U3YYCHUH BEIIECTB W
XUMHUYECKUX PeaKkinuii, B GOpMUPOBAHUU U PA3BUTUH MO3HABATEIBHBIX YMEHUHN U X
NPUMEHEHUU B  Y4YCOHO-TIO3HABATEIBLHOH W y4eOHO-HCCIIECTOBATEIIBCKOM
JIeATEeIbHOCTH, OCBOEHUU TMpaBUil Oe30macHOro oOpallleHHus ¢ BelecTBaMu B
MTOBCEHEBHOM KU3HHU.

[Ipn u3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs BaXKHOE
3Ha4YCHHUE TPUOOpETU TaKUe 1eNH, KaK:

— (dopmMupoBaHHE WHTEIICKTYaTbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBUSIM JKU3HU;

— HamnpaBJICHHOCTh OOy4YeHHs] Ha CHCTEMAaTHYeCKoe MpHOOILIEHUE
oOydJaroImuxcss K CaMOCTOSATEIBHOW I03HABATEILHON JCATEIHPHOCTH, HAYYHBIM
MEeTOJlaM TMO3HaHUsA, (POPMUPYIOIMIMM MOTHUBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecriedyeHre yCI0BUM, CITIOCOOCTBYIONTUX MPUOOPETECHUIO 00YUarOIITUMUCS
OTbITA Pa3HOOOPA3HON MEATETHLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIIETEHIINI), MMEIONIUX YHHUBEPCATBLHOE 3HAYEHUE IS
Pa3TUYHBIX BUOB ICATEILHOCTH;

— (dopmupoBanne oOmel (QyHKIIMOHATEHOH W  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YyMEHUN OOBSICHATh UM OICHUBATH SIBIICHUS
OKPYXKAIOIIEr0 MHpPA, MCIOJb3ys 3HAHUS U OMbIT, MOJYyYEHHbIE NPHU H3yUYECHUU
XUMUH, TPUMEHSATH UX TPU PEIICHUH TTPOOJIEM B TIOBCETHEBHOM KU3HH U TPYIOBOM
NEeSATETHHOCTH;

— ¢opMmupoBaHHe Yy OOy4YalOIMUXCSd TYMAaHUCTHUYECKHX OTHOIICHUH,
MOHUMAaHUSl 1EHHOCTH XUMHUYECKUX 3HAHUU 11 BBIPAOOTKH DKOJIOTHYECKH
1eaecoo0pa3Horo MoBeJeHUsT B OBITY M TPYAOBOM JESITEIBHOCTH B IENAX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHUE MOTHUBAIMU K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CAMOBOCTINTAHWIO HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuiIs M HANPaBIECHHOCTH JalbHEHIIETo
oOyueHus.

O01miee 9nco 9acoB, OTBEAEHHBIX TSI U3YUCHUS XUMUW Ha YPOBHE OCHOBHOTO
obmiero odpa3oBanus, cocrabisger 136 gacoB: B 8 kiacce — 68 dacoB (2 daca B
HeJeno), B 9 kiacce — 68 yacoB (2 4yaca B HEJIEINIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMuUM B )KU3HU 4YeJOBEKa. XMMHS B CUCTEME HaykK.
Tena wm BemecrBa. PuU3NMYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BewecTB. [loHsATHE O MeToAax MO3HAHMUS B XMMHUH. YHCTBIE BEUIECTBA U CMECH.
Crioco0nI pa3eneHus: CMeceil.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHTbl. CHUMBOJIBI XMUMHUYECKHX
aneMeHTOB. [IpocThie U ClIOkKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAs aToMHasg macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHast Macca. MaccoBasi 0JIsl XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KommuecTBo BemecrBa. Moiib. MonsipHast Mmacca. B3auMoCBsi3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacuy€rel mo Qopmynam
XUMHYECKUX COCTUHEHUM.

@uU3NYECKNE U XUMUYECKHUE SBJIICHUS. XUMHUUYECKasl PEakus U €€ MPU3HAKU.
3aKOH COXpaHEHMs] MacChl BEUIECTB. XuMuyeckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX peakluil (COeAMHEHUS, PA3I0KECHHS, 3aMEIIICHHS, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, paBuiaMu paboThl B JJabopaTopuu M
npuémMamMu oOpaleHus: ¢ JJabopaTOpHbBIM 00OPYIOBAHUEM, U3YUYEHHUE U OMHMCAHHE
bu3nyecKkux CBOWCTB O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOJCHUE
busnueckux (TIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUIEHUE U KOHJIEHCALUS BOJIbI) U XUMUYECKUX (TOpEeHHE CBEYM, MPOKATUBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sABIEHUH, HAOII0IEHUE U
ONMCAHKWE MPU3HAKOB IMPOTEKAHUs XUMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJIEMCTBHE CEPHOM KHUCIIOTHI C XJIOPUJIOM Oapus, pas3iioKeHUE TUIpOKCUa
menu (II) mpu HarpeBanuu, B3auMoACHCTBHE Kene3a ¢ pactBopoM conu meau (II),
U3y4YEHUE CIOCOOOB pa3eNIeHHs] CMECEil: ¢ MOMOIIbI0 MarHurta, (GUIbTPOBaHUE,
BbIIIAPUBAHUE, JUCTHIUISLUSA, XpoMaTorpadus, MPOBEACHUE OYUCTKU [TOBAPEHHOM
COJM, HaONIOJIGHWE W  ONHCAaHWE  PE3yJbTaTOB  IPOBEJIEHHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MAacChl, CO3/IaHHE MOJEIEN MOJIEKYI
(IIapocTepKHEBBIX).

BaskHelinmue nmpeACcTaBUTEIM HEOPTAHMYECKUX BeleCTB

Bo3nyx — cmeck ra3zoB. CoctaB Bo3ayxa. Kuciopon — 31eMeHT U NpocToe
BelecTBO. HaxoxaeHue kuciopona B mpupoje, (PU3NUECKHe W XHUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucnopona. CnocoOsbl
NOJIYYEHHUs] KUCJIopoAa B JIa0OpPAaTOpUM M MPOMBIIUIEHHOCTH. KpyroBopot
Kucaopoja B npupoje. O30H — aJuioTponHas MoJuUKalys KUCI0opoia.



TeroBoit 3(pheKT XUMUYECKON peakIuu, TEPMOXHMMHYECKUE YpPaBHEHWSI,
DK30- M DBHIOTEPMUYECKUE peakuuu. TOIUIMBO: Yrojib M METaH. 3arpsA3HCHUE
BO3/lyXa, yCWICHUE TapHUKOBOTrO 3 (PekTa, pa3pylieHrne 030HOBOTO CJIOS.

Bonopon — aneMeHT n poctoe BemecTBo. Haxoxaenue Bogopoaa B npupoe,
bu3nYecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kuciots
Y COJIH.

MomnsipHbiii 00BEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbL. Bomga kak pactBoputenb. PacTBOpBL
HacehlllieHHbIE M HEHACHIIIEHHBIE PAcTBOPhl. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBas 1075 BellecTBa B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJbl. OCHOBAaHMUS.
Ponb pacTBOpOB B mpHpoJie U B KU3HU 4YesioBeKa. KpyroBopoT BOJbl B MPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BOoA. OXpaHa U OUMCTKA IMTPUPOIHBIX BOJ.

Knaccudukanus Heopranumdeckux coeauHenuil. Oxcunsl. Kimaccudukarms
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBbIC, KHCJIOTHBIE, aM(oOTepHbIE) W
HecosieoOpaszyromue. HomeHknatypa okcuaoB. Duznueckue W XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyuenue okcuaos.

OcHnoBanus. Kmaccudukanuss OCHOBaHMI: IWIENOYM W HEPACTBOPUMbBIC
ocHoBaHud. HoMeHknatypa ocHoBaHui. DuU3NUECKME M XUMHYECKHE CBOMCTBA
ocHoBaHuU. [loryuenrne oCHOBaHHUM.

Kucnotsl. Knaccupukanus kucnor. Homenknatypa kuciaoT. Ouznueckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHocTn MetawuioB H. H. bekerosa.
[TonyueHne KUCIoT.

Comu. Homenknarypa coisieil. ®u3ndeckue u XMMHUUYECKHE CBOWCTBA COJIEH.
[lonyuenune comnen.

['eHeTnyeckas CBSI3b MEXK/y KJIaCCAMU HEOPTaHMYECKUX COETUHEHUN.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEPKaHUs KUCIOpOoAa B BO3yX€, MOIYyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOMICTB KHCIOPOJa, HAOIIOACHHE
B3aMMOJICUCTBUSl BEIIECTB C KHCIOPOJAOM M YCIOBUS BO3HUKHOBEHHS U
MpeKpalieHus ropeHus (mosxxapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OITUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHME, pACIO3HABAaHHE WM U3yYEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ielicTeue Bojopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCIIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHIE 00PA3I[OB BEMIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEW paCTBOPEHMsSI BEIIECTB C Pa3IUYHOM
PacTBOPUMOCTBIO, ITPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAcCOBOW HOJIEM
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJbI C MeTalaMu (HATpueM U
KaJIbllieM) (BO3MOKHO HCIIOJIb30BAaHUE BHUJEOMATEpUANIOB), HCCIEAOBaHUE
00pa3110B HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE N3MEHECHHUSI
OKpAaCK{ MHJIMKATOPOB B PACTBOPaxX KUCIOT M IIEJIOUEH, U3yUEHNE B3aUMOACHCTBUSA



okcuna meau (II) ¢ pacTBopoMm cepHOM KUCIOTHI, KUCIOT C METAJUIAMH, PEaKIIHii
HEWTpaau3aluy, MOJIyYEHUE HEPACTBOPHUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajljla IPYTUM U3 pacTBOPA COJIM, PEIICHHUE YKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COETUHEHUI.

Ilepuoanuyecknii 3akoH u Ilepuoamyeckas cucreMa XHMHYECKHX
yiemenToB JI. . MenpgeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHuCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKK KiIacCU(UKALMK XUMHUYECKUX 7JeMEHTOB. l[loHsiTue O
IPYIIax CXOJHBIX 3JIEMEHTOB (ILETOYHBbIE U WIEJIOYHO3EMEJIbHBIE METaJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHbBIEC OKCHUJIBI U
TUIPOKCHIBI.

[lepnognueckuii 3akoH. llepuonnueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. Menneneena. Kopotkonepuoanas u qimuHHonepruoanas popmel [lepuonnueckoi
cuctemMbl xumuyeckux syemeHtoB [[. M. Menneneesa. Ilepuoabl ¥ rpynmisbl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DmekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J0YeK aroMOB TepBbIX 20 XUMHYECKHX DJIEMEHTOB
ITepuonnueckour cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHYECKOIO
AJIEMEHTA 10 €0 MOoJIoKEeHUIO B [leprnoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs paJnyca aTOMOB XHMHUYECKUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPyNIaM U NEPUOAAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoandeckoi cUCTEMbl XUMUYECKHUX
DJIEMEHTOB Ul pa3sBUTUA Hayku U npaktuku. JI. M. MenpaeneeB — yd€HbI U
rpakJaHUH.

Xumuyeckass cBsA3b. KoBalieHTHasi (MOJIApHAsT M HEMOJSPHAsi) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
IIponecchl okucaeHns U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4deHue oO0pa3lloB BEIIECTB METAUIOB W HEMETaUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA IMHKA C PacTBOpaMU KHUCJIOT M IIENOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropenue, peakiuu pa3ioKeHUs, COCTUHEHU).

Mesrcnpeomemmnuie ceasu

Peanuzanusa MeXNpeaIMETHBIX CBA3CH MPU HM3YYEHUM XHMHUU B 8 Kiacce
OCYUIECTBJISIETCS. 4YEpPEe3 MCIHOJIb30BaHME Kak oOOLIMX €CTEeCTBEHHO-HAYUYHBIX
MOHATUH, TAK U MOHSATUMN, SIBJIIOIINXCS CUCTEMHBIMM ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO0mue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAYYHBIM (DaKT, TUIOTE3a, TEOPHUS,
3aKOH, aHalu3, CHUHTe3, Kilaccuukamus, TMepUOJUIHOCTh, HAOIOICHNUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJICITb, SIBIICHHC.

dwu3nka: MaTepus, aTOM, MJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIHI,
PaOAaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUN 3apsij, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSHHE BEIECTBa, Ta3, (HU3MUYECKHe BEIMYUHBI, CIUHUIIBI
U3MEpEeHHsI, KOCMOC, TIJIaHeThI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPOJIbI, TIOJIE3HBIE
WCKOTIaeMbIe, TOTUTMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOGHHUS MPOTpaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCs B XOJi€¢ OOyYEeHHs] XUMUU B €IMHCTBE y4eOHOU H
BOCIIUTATEJIBHON JIEATEIIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMH U JYXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMH, HPHUHATBIMH B
oOlIECTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0YYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXAalOT  T[OTOBHOCTh  OOyYaroLIUXCs
PYKOBOJCTBOBATbCA CHUCTEMOM TO3WUTHUBHBIX LIEHHOCTHBIX OpHWEHTAUUMUd U
pacuIMpeHUe ONbITa AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOI'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAay4YHOMY HAcJIe/IMI0, MOHMMAHMS 3HAYEHUS XUMHUYECKON HAyKH B KU3HH
COBPEMEHHOIr'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHONW HH(pOpMALUEH O
MEPENOBBIX JOCTUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBUiIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIECTBEHHO
MOJIC3HOM, y4eOHOMCCIIEI0BATEIBCKOM, TBOPUECKON U IPYTHX BUIAX ACSITEILHOCTH,
TOTOBHOCTM K pa3HOOOpa3HOM COBMECTHOM J€ATEIbHOCTH MPHU BBITOJIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3a7[a4, BBIMIOJIHEHUH XUMHUYECKHUX HKCIIEPUMEHTOB,
CO3IaHUM YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aMOIIOMOIIH
B IPOLIECCE 3TOUN yueOHOI AeSATENBHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MTOBEJECHUE U
IIOCTYIIKA CBOMX TOBAPHUILEH C O3ULIUA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUYETOM
OCO3HAHUS MOCIEICTBHUI OCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMSL:

MHPOBO33PEHYECKHUE TIPEJCTABICHUS O BEIIECTBE M XMMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKU U COCTABJIAIOIIME
OCHOBY JIJI1 IOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHpa, MpEJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B TO3HAHWUH 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHbIE Ha ITOJyYEHUE HOBBIX 3HAHHUU I10
XUMHUHM, HEOOXOIUMBbIE IJisi OOBSACHEHHS] HaOI0JIaeMbIX IPOIIECCOB M SIBJICHUM,
MO3HABATEIbHON, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYphbl, B TOM YHCIIE
HaBBIKOB CaMOCTOATENbHOM pabdoThl C y4YeOHBIMHM TEKCTaMH, CIPABOYHOM



JUTEPATYPOU, JIOCTYMHBIMU TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpEC K OOYyYEHHMIO M TMO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEAOBATENIbCKOM
NeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIECHHOCTH W YPOBHS OOYyYECHHS B
JTaJIbHEHIIIEM;

4) popMupoBaHMs KYJbTYPHI 310POBbSI:

OCO3HAHHME [IEHHOCTU YW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3J0pOBbIA 00pa3 »W3HU, OCO3HAHUE IOCIEICTBHI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHIOTPEOIICHUS AIKOTOJIs, HAPKOTUKOB, KYpEeHUSI),
HEOOXOJMMOCTH COOJIIOJIEHUsSI TpaBwil O0€30MacHOCTH MpH  OOpalieHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU,

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K MPaKTHUYECKOMY M3yUeHHUIO Tpodeccuil u Tpyaa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3yibTaTam TPYI0BOH I€ATeIbHOCTH, B TOM YUCJIE Ha OCHOBE
NPUMEHEHUS  MPEAMETHBIX 3HAHUM MO  XUMHUM, OCO3HAHHBIM  BBIOOP
WHMBUYyAIbHON TPAEKTOPUU MPOJIODKEHHS 00pa30BaHus ¢ yIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIallTUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTHYECKH 11eJ1IeCO00pa3HOe OTHOIICHHUE K TPUPOIE KaK UCTOYHUKY >KU3HU
Ha 3emile, OCHOBE €€ CYIEeCTBOBAHMS, MOHMMAHHME ILIEHHOCTU 3J0pPOBOTO H
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3znyecKkoMy M TCHUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIOICHMUS
npaBuiI 0€30MaCHOTO MOBEJEHUS TPHU paboTe C BEIIECTBAMH, & TAKXKE B CUTYyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJy4YaeMble NPU HU3YYECHUU XUMUHU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJNbTYpPhl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX TMPOOJEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUUECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeAMETHBIX pe3yJIbTAaTOB BBIJCISIOT 3HAYUMbBIC IS
dhopMupOBaHUS MUPOBO33PEHUSI OOIIIEHAYYHBIC MOHATHS (3aKOH, TEOPUSl, IPUHITUII,
runoTe3a, (axkT, CUCTeMa, IMPOLECC, OKCIEPUMEHT U JAPYroe.), KOTOpbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIC NeiCcTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpPBhIE 0OECIEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
JIEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

Bba3oBble JJoruueckue J1elicTBUA:

YMEHHSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUHU
3HAaHUMN: PACKPBIBATh CMBICI XMUMHUYECKUX MOHITUN (BBIIETSATH UX XapaKTEpPHbIE
MpU3HAKH, YCTaHABIMBAaTh B3aUMOCBSA3b C JIPYTMMHU MOHSITHUSMH), UCIOIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OTJENbHBIX (PAKTOB U SBJIICHUMN, BHIOMpATh OCHOBAHUS U
KpUTEpUU IS KIacCU(PUKAIMM XMMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
YCTaHABJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YyUYEHUS,
CTPOUTH JIOTUYECKUE PACCYXAECHUS (MHAYKTUBHbBIC, IETyKTHUBHBIE, [0 aHAJIOTHN),
JIeJIaTh BBIBOJIBI M 3aKJIFOYEHUS;

YMEHHE TMPUMEHATH B TIpoIlecCe TO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJINYECKHE (3HAKOBBIE) MO, UCTIOIb3yEMbIE B XUMUH,
mpeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TIPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMudeckas (opmylia U ypaBHEHHE
XUMUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-T03HABAaTEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISTL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKHX BEIIECTB U XMMUYECKUX PEAKIIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJICTBEHHbIE CBSI3U U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarejbcKne JeCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaY€CTBE HHCTPYMEHTA
MO3HAHKSA, & TAK)KE B Ka4€CTBE OCHOBBI JIsl (POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MPaBWIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MpUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, yMEHUE Ha0I0JaTh 3a XOJOM IMpolecca,
CaMOCTOATEIBLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POopMyIHpPOBaTH 00OOIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OIBITA, UCCIICTOBAHUS, COCTABISATH OTUET O
poJeIaHHoN padoTe.

Pabora c undopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U (POPM Mpe/CTaBICHUS, TTOTYyYaeMyl0 U3 pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJAEp)KAaHUS, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO UH(MOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uHMOpPMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [JISl BBITTOJIHEHHUS
y4eOHBIX U TIO3HABATEIbHBIX 33/1a4 OMPEASIEHHOTO TUTIA, TPHOOPETEHUE OMbITA B
o0acTi MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHNE KYJIbTYpOH aKTUBHOTO MCTIOIB30BAHMS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSATEIFHO BHIOMPATH ONTUMANBHYIO (POpMY TpeacTaBieHus: nHGpopMauu u
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMA CXEMaMH, JharpaMMaMH,
apyrumu popmamu rpadvKi 1 UX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh M AaHAJU3UPOBAaTh B Ipolecce y4yeOHOH u
UCCIIEIOBATENHCKON JEATENHHOCTU MH(DOPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHUPOTHON
CpeIbL.

KoMmyHuKaTHBHbBIE YHMBepPCcaJbHbIE YueOHbIe 1elCTBUA:

YMEHHUS 33]1aBaTh BOMPOCHI (B X0JI€ AMAJIOTA U (UJTK) TUCKYCCHUU) TIO CYILIECTBY
oOcyxmaeMol TeMbl, (HOPMYJIUPOBATh CBOU MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MIPEATIOKEHHOM 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYyYECHHbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
JESATEIPHOCTM B YCTHBIX W TMHCHBbMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAILNIO
pe3yIbTAaTOB BBIMOJHEHUS XHMHUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1ab0paTopHOIl pabOTHI O UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHHsI Yy4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENILHOM M KCCIIEJIOBATENIbCKOM  JEATENIbHOCTH  NpU  PEHICHUH
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuii (00CyXIeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHALIHS
COBMECTHBIX JIEWCTBUM, ONpEJEICHHEe KPUTEPUEB IO OLEHKE KavyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryjsiTUBHbIE YHHBEpPCAJIbHbIE YUeOHbIE AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh e ACSITeNbHOCTH, IUIAHUPOBATD,
OCYILECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeATEeIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSTENIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
IIPEVIOKEHHBIA AJITOPUTM JIEWCTBUWA TP BBINOJHEHWHM 33JaHUA C YYETOM
MOJIYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON LEIH, YMEHHE
UCTIOJB30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMbie B yCIOBUH 3aJaHUN.

INMPEAMETHBIE PE3YJIBTATbDI

B cocraBe nmpeaMeTHBIX pE3yJIbTATOB IO OCBOCHHMIO 00S3aTEIbHOIO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW deaepanbHOil paboueld Mporpammoi,
BBIJICTISIIOT: OCBOGHHBIE OOYYArOIIMMHUCSA HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI



JecTBUH, crnenuduUecKue JIsd TIPEAMETHON 00macTu  «XHUMHS», BHJIBI
JEATEIbHOCTH IO  IOJYYEHHI0 HOBOTO  3HAHUA, €ro HWHTEpIpETaluH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYAIIHSX.

K xoHiy 00yuenus B 8 kjiacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJAHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, SJIECKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaxkuus, KiacCUu(PUKalus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEaKIIUU, TETUIOBOM (P(HEKT peakiinu,
SJIpO aToMa, JIEKTPOHHBIN CJI0M aTomMa, aTOMHasi OpOUTalIb, paguyc aToma,
XUMUYECKasi CBSI3b, MOJISIPHAS U HETMOJsIipHAs KOBAJIGHTHAs CBSI3b, HOHHAS
CBSI3b, HWOH, KaTHOH, AaHUOH, pacTBOp, MaccoBas IO BELIECTBA
(mporeHTHAs! KOHIIEHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITUH W
MPUMEHSITh 3TU OHSTHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUII;

e HCIONBH30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYT
BEILECTB U YPABHEHUI XUMHUUYECKUX PEAKLINIA;

e OINpeIeNsTh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCJICHMS  BJEMEHTOB B  OWHApHBIX  COCIUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEIAMHEHUN 10
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSX;

e packpbiBaTh cMbIc llepuognueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHYECKUX JJIEMEHTOB OT UX MOJOKeHUs B llepmoamueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMMuHYO (opMy Ilepuoguyeckoit
CUCTEMBbl XMMHMUYECKHMX DJJIEMEHTOB: pa3Iu4aTb MOHATHS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», mMansie u
OOJIbIlIME TEPHUOJIbI, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HUMEIOTCA B
tabmuie «llepumomuueckass cucTtemMa XuMHUYeckux diemeHToB J[. U
MeHneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOECHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YHUCIo JIEKTPOHOB U
pacrpeneneHue ux 1o 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE PEAKUUU (MO0 YUCIY M COCTAaBY YYAaCTBYIOIIMX B peakUUU
BEIIIECTB, MO TEIUIOBOMY (D deKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXkAasi ONUCAHUE MPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX IPEBpPALICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO 3JeMeHTa Mo (opMysie COEAMHEHU,
MacCOBYIO JIOJIKO BEHUIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 10 YPABHEHUIO
XMMUYECKOU pEaKInH;

MPUMEHATH OCHOBHBIE ONIEPALIMH MBICIUTEIBHON AEATENbHOCTH — aHAIIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTeMaTH3alHIo, KIacCH(HUKAIIHIO,
BBISIBIICHUE MPUYMHHO-CIEICTBEHHBIX CBS3€d — [JIi U3YyYEHHUS CBOWCTB
BEIIECTB M XHUMHYECKUX pEAKIHil, €eCTEeCTBEHHO-HAYYHbIE€ METO/IbI
MO3HAaHUA — HAOJIIOIEHHE, H3MEpPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeIOBATh MpaBUjIaM MOJb30BAHUS XUMUUECKON MOCY 10 U J1a00paTOPHBIM
o0opy0BaHMEM, a TakKXe IpaBuwiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKUHMSIMH TIO BBIIOJHEHUIO JaOOPATOPHBIX
XUMHYECKUX OTBITOB MO MOJYUYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(BomopoJia ¥ KHCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPEeIEHHON
MAacCOBOM J0JIEM PACTBOPEHHOIO BEILECTBA, IIAHUPOBATH U IIPOBOIUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHUIO PAaCTBOPOB WLIENOYEH U
KHCJIOT C IOMOIIIBIO HHAUKATOPOB (JIaKMYC, (heHOoN(TaTenH, METUIOPAHXK U

pyTue).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KognuecTBO Yacos
Ne HauMeHoBaHue pa3iesioB u
KoHnTpoibHbIe
n/n TeM NMPOrpaMmabl Bcero
padoThI
Pasznea 1. IlepBoHayaibHbIe XMMUYECKHE TOHATHS
XumMusa — BaxkHas 001acThb
11 €CTECTBO3HAHUS U 5
' PAKTUYECKOH AeATeTbHOCTH
4eJI0BEeKa
BemrecTtBa 1 XUMHUYECKHE
1.2 7 1

peaxiuu

[lepuoanueckas Tabnuna

1.3 XUMHUYECKHX djieMeHToB 1. 1. 8
Meuneneena
Uroro no pazneny 20

Pa3nes 2. BaskHelimne npeacTaBuTe Il HEOPraHUYeCKUX BellecTB

Bo3nyx. Kucnopon. [lonarue

2.1 6
00 okcumax
29 Bopopoa.llonsitue o kucnorax 2
) U COJIAX
)3 Bona. PactBopsl. [lonstue 06 5 1

OCHOBAaHHUAX

OcCHOBHBIE KJIacChl
24 . 11 1
HEOPraHUYECKUX COEANHEHUN

IIpakTHyeckue
padoThI

JnexkTpoHHble (HU¢poBbIEL)
o0pa3oBaTesIbHbIE Pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Uroro no pazaeny

30

Paznen 3. Ilepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaesneeBa. CTpoeHune aToMOB.

XumMuuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

Ilepuoauueckuii 3aK0H U
Ilepuoanueckas cucrema

31 XUMHYECKHX d1eMeHToB /1. H.
Mengeneesa. CtpoeHue aroma
Xumu4eckas CBS3b.

3.2 OxucnuTenbHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUU

Uroro no pazaeny

PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KUIACC

Ne

o/ Tema ypoka

[Ipenmer xumuu. Pons xumuu B
’KU3HU YesloBeKa. Teia U BellecTBa

IlonsTue o METOJaX ITO3HAaHUA B
XUMHNHN

3 ArperatHble COCTOSIHUSI BEIIECTB

[Ipaktuyeckas padora Ne 1
«IIpaBuna TeXHUKH OE30MIACHOCTH

4 1 HEKOTOpBIE BU/IbI paboT B
XMMUYECKOH TabopaTopuu
(kabuHeTe XUMHUH )»

[IpakTrueckas pabora Ne 2
"Habmronenus 3a ropsiieit ceevon”

dusnueckue sBieHud. Yucteie
6 BemecTBa u cmecu. CriocoObl
paszaeneHust cMecen

[IpakTuyeckas pabora Ne 3
«AHanu3 noussl. Pa3znenenue
cMecei (Ha mpuMepe OYUCTKH
IIOBapEHHOM COMIN)»

ATOMHO—MOJ’IeKy.]'IﬂpHOG YUCHHUC.
XHUMHYECKHE JIEMEHTHI

KoandyecTBO 4acoB

Bcero

KoHTpoJabHbIe
padoTbI

Jlara
IIpakTHyeckue
U3y4eHust
padoThI
1
1
1

JJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d227¢

but6mmoreka [JOK
https://m.edsoo.ru/ff0d23dc

bubmnoreka [JOK
https://m.edsoo.ru/ff0d26¢ca

bubnuoreka [JOK
https://m.edsoo.ru/ff0d28c8

but6mmoreka [{JOK
https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

10

11

12

13

14

15

16

17

18

19

20

21

3HaKu (CUMBOJIbI) XUMHUYECKUX
anemeHToB. [lepnognueckas
tabmuma J[. . Menaeneena

Xummueckue GopMyIisl

BanentHocTh
3akperieHue Temsbl "BaneHTHOCTR"

XUMHYECKUE PEAKIIUU
XUMHYECKUE YPaBHEHUS

THUIbI XUMAYECKUX pPEaKLIH

3akperieHue TeM 0 XUMHYECKHIX
peakuusax

Kontponbnas padota Nel o teme
«BelecTBa 1 XUMHYECKHE
peaKIum»

Bo3nyx u ero cocras.

Kucnopon

[IpakTuueckas pabora Ne 4 o Teme
«ITonmydenne u cobnpanue
KHCJIOPO/a, U3yUSHHE €T0 CBOHCTBY»

Oxcunpl: cocTaB, KIacCUPHUKAIHS,
HOMEHKJIaTypa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2d50

bubnuoreka [JOK
https://m.edsoo.ru/ff0d2eae

bubnuoreka [JOK
https://m.edsoo.ru/ff0d323c

bub6nunoreka [IOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bubmuoreka [JOK
https://m.edsoo.ru/ff0d448e
but6mmoreka [{OK
https://m.edsoo.ru/ff0d37fa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bubnuoreka [JOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2a6c

22

23

24

25

26

27

28

29

30

31

32

33

Bonmopon — anemeHT u npocroe
BelecTBO. Haxoxxaenue B mpupoje
[TpakTudeckas padora Ne 5 mo Teme
«Ilomyuenue, cobnpanue u
pacrno3HaBaHHE BOJAOPOIa»

Kucnorsl

Comnu

KonnuecTBo BemecTBa. Monb.
MounstpHas macca

Pemrenne 3agad Ha KOJIMYECTBO
BEILIECTBA

ModsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

PacuéTel Mo XUMHUYECKUM
YpPaBHEHUSAM

Boxa. OcuoBanus

PactBopsl. MaccoBas nonst
PacTBOPEHHOTO BEIIECTBA

[IpakTuueckas padora Ne 6 o Teme
«ITpuroroBienue pactBopa ¢
3aIaHHON MacCOBOM 10JEN
PacTBOPEHHOIO BELIECTBA
JlomallHuii SKCIIEPUMEHT:
"BelIpamuBanue KpUCcTaUIOB
AIFOMOKAJINEBBIX KBACLIOB WU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubnunoreka [IOK
https://m.edsoo.ru/ff0d5eba

bubnuoreka [JOK
https://m.edsoo.ru/ff0d50d2

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [{OK
https://m.edsoo.ru/ff0d5230

bubnuorexa [JOK
https://m.edsoo.ru/ff0d542¢

but6mmoreka [{OK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bubmuoreka [JOK
https://m.edsoo.ru/ff0d587a

bubnunoreka [JOK
https://m.edsoo.ru/ff0d4{42

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d5eba

34

35

36

37

38

39

40

41

42

43

44

MEJIHOTO Kylopoca

Konrtponsnas padora Ne2 o reme
«Kucnopoa. Bonopoxa. Boxa»

ITousitre 06 okcHumax.
Knaccudukanust okcumoB u
XUMHAYECKHE CBOHCTBA

OcHoBaHus, UX KiIaccuUKaus u
XUMHYECKHE CBOMCTBA

Kucnotsr: cocras, knaccuduxars,
XHUMHUYECKHE CBOMCTBA

Comm, ux knaccudukanmys,
CHOCOOBI MOTYYEHUS, XUMUYECKHE
CBOMCTBA

['enernyeckas cBsI3b MEXAY
KJlJacCaMH HEOPraHU4eCKUX
COEIMHEHUI

[IpakTuyeckas padora Ne 7.
Pemenne skciepuMEHTAIBHBIX
3aj1a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCIUHEHUID)

EcrecTBeHHbIE cemelicTBa
XUMUYECKUX HJIEMEHTOB.
AmdoTtepHOCTD

Otkpsitre [lepuognyeckoro
3akoHa [{. 1. MenneneeBpiM
Crpoenue atomoB. CoctaB
aTOMHBIX s1ep. M30Tombl

CtpoeHnue 31eKTPOHHBIX 000JI04eK

but6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubmuoreka [JOK
https://m.edsoo.ru/ff0d59¢e2

bubmuoreka [JOK
https://m.edsoo.ru/ff0dfee2

but6mmoreka [JOK
https://m.edso00.ru/00ad9474

bubmuoreka [JOK
https://m.edsoo.ru/00ad9a50

bub6nunoreka [IOK
https://m.edsoo.ru/00ad9b7¢c

but6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

bubnunoreka [JOK
https://m.edsoo.ru/00ada342

bu6mmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/00ad9b7c

45

46

47

48

49

50

51

52

53

aTOMOB 2JIEMEHTOB
[Tepnonnueckoii cucremst 1. 1.
Menneneena

3akpermienue TeMsl: "CtpoeHue
DNEKTPOHHBIX 000JI0YEK aTOMOB
3JIEMEHTOB"

[Iepuoanueckuii 3aK0H U
[Iepuonnueckas cucrema
XHUMHYECKHUX 31eMeHTOB /[l. W.
MeHnaeneeBa

XapakTepucTuKa XUMHUIECKOTO
9JIEMEHTA MO €T0 MOJIOKEHUIO B
[Tepuonuueckoit cucreme /1. U.
Meunneneena

3akpersieHue TeMbI
"XapakTepucTuka XMMHYECKOTO
3JIEMEHTA 110 €ro MOJI0KEHUIO B
[Tepnonnueckoii cucreme /1. U.
Meunneneena."

Konrtponsnas padora Ne3 o reme

"OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX CoOeAMHEHUN"

Honnag xumMmnueckas cBsa3b

KoBanenTHas xuMuueckast CBI3b

KoBanentHas HCIIoJIsIpHAd U
noJsIpHad XUMHUYCCKas CBA3b

Merannndeckas XMMHYECKasT CBIA3b

https://m.edsoo.ru/00ada6bc

but6mmoreka [{OK
https://m.edsoo.ru/00ada52¢c

bubmuoreka [JOK
https://m.edsoo.ru/00ada824

bubnunoreka [IOK
https://m.edsoo.ru/00ad9¢ela

bubnuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3{34

but6mmoreka [{OK
https://m.edsoo.ru/ff0d497a

bubmunoreka [JOK



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada6bc

54

55

56

57

58

59

60

61

62

O6o6menue. [ToBTopeHne oTHymii
THUIIOB XUMHYCCKHX peaKHI/If/’I

CreneHp OKUCIICHUSA

3aerHJ'ICHI/Ie TEMBI O CTCIICHU
okuciaenue. OTaname oT
BaJICHTHOCTH.

OKHUCIIUTEILHO-
BOCCTaHOBUTEJILHBIE PEAKITUU

3akpersieHue TeMbI
"OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHbBIE peaKuu"
Konrponsnas padora Ne4 o reme
«Ctpoenne aroma. XuMU4ecKas
CBSI3b)

PesepBHrlit ypok. O60011eH1e 1
CUCTeMAaTU3alusl 3HAaHHUHA
PesepBubIil ypok. O6001eHIe 1
CHCTEMAaTH3aINs 3HaHUH
PesepBHelit ypok. O600ICHNE 1
cucTeMaTu3alus 3HaHUI

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/ff0d4790

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0d55a0

bubmuoreka [JOK
https://m.edsoo.ru/00adb486

but6mmoreka [JOK
https://m.edsoo.ru/00adb33c

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

bubnuoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/ff0d4c4a

YEBHO-METOJINYECKOE OBECHEYEHUE OGPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI VYUEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WU.I'., Cnagkos C.A.,

AxnronepHoe obiectBo «M3aarensctBo «lIpocBerienne»

METOANYECKHUE MATEPUAJIbBI U151 YAUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET

http://gotourl.ru/10730

http://gotourl.ru/10731

http://gotourl.ru/10733

http://gotourl.ru/10735

http://gotourl.ru/10740

http://gotourl.ru/10755

http://gotourl.ru/10762

http://gotourl.ru/10764

http://gotourl.ru/107
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