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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00OIIET0 00pa3oBaHUsl COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIUU MPENOIaBaHusl Y4eOHOTO MpenMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparuu.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH cTparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOy4ArOIIMXCA CpPEACTBAMU YUEOHOTO TIpEeIMEeTa, YCTaHaBIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKAHME, MPEeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbI TI0 XHMHH, ONIPEIENseT KOJINIeCTBEHHBIE
Y KaUYeCTBEHHBIE XapaKTEPUCTHKH COJCPKAHUS, PEKOMEH/TyEM IO TIOCIIeI0OBATEIbHOCTD H3y4YCeHUS
XAMUHU C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Tpolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXHOCTH TIPEAMETA IS peaTH3aiu
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelIbHON NpPOTrpaMMbI Ha YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHus, a TaKkKe TPeOOBaHWI K pe3ylbTaTaM OOydeHHUs XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MPEeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOHN IEATEITHHOCTH
00yJaroIerocs 1mo OCBOCHUIO y4eOHOTO COJIep KaHMS.

3HaHUe XUMUH CITY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MIPECTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOpPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
pemieHusl TIO0ANBHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHSI YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, MMPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealn3ali BO3MOXKHOCTEN JJIsi caMOpa3BUTUS U (OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001el 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATeNbHOCTH,  OSKCIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOOUMBIX KaK B IIOBCEJIHEBHOM JKU3HHM, TaK U B
npodeccuoHalbHOM 1A TENbHOCTH;

3HAKOMHUT €O CHEHU(HUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTIO
B3IJIsJ1a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOH IPaMOTHOCTH 00yUYarOUINXCS;

CrocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOH BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HUU XHMHH 00eCHeuMBarOTCs CHEIU(PUKON colep:KaHus
y4eOHOro MpeMeTa, KOTOPBIH SIBIISIETCS MeIarornuecku aanTHPOBAHHBIM OTpaXXKeHHEM 0a30BOi
HayKH XUMUU Ha OMPE/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIEro 0O0pa3oBaHUsS OPUEHTUPOBAH HAa OCBOCHHUE
00y4aroUIMMUCS CHCTEMbI MepBOHAYATIBHBIX MOHATHI XUMHH, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX IOHSITHIA OPraHUYECKON XUMUU.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEILHOIO Pa3BUTUS 3HAHMH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHNUS;

— Ilepnoanueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMUHU;

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;



— MpECTaBICHUH 00 AIIEKTPOIUTUIECKOMN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaAHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX MU
OCMBICTICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIEI0OBATEIBHO OT OJTHOTO YPOBHS K IPYrOMY, BBITIOTHSIS
¢byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUIECKOTO
MPUMEHEHHS U TIOJTy4EHHS U3y9aeMBbIX BEIECTB.

OcBoeHue MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHHUIO IPEICTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MIPOUCXOTUT C IPUBJICYCHUEM 3HAHUH M3 paHee N3yUCHHBIX y4eOHBIX peaAMEeTOB: «OKpyXKaromui
Mup», «brosorus. 57 kiacce» U «Pu3nKa. 7 KIacey.

[Ipu n3ydeHnn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKON HAyKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJlOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XMMHUYECKUX 3HAHUN — BaXXHEUIIHMX (PaKTOB, MOHITHUH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNN K HAYYHBIM METOJIaM TTO3HAHWUSI IIPH U3YYSHUH BEUIECTB U XUMUYECKUX PEAKINi, B
(GOpMHUPOBAaHMM W pa3BUTHH TIO3HABATEIbHBIX YMEHMH HM WX NPUMEHEHHH B Y4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITETbHOCTH, OCBOCHUU MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUK HAa YpOBHE OCHOBHOIrO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUEHHE
MPUOOPENH TaKHUe 1IN, KakK:

— (opMHpoBaHUE MHTEIJIEKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE TMPHUOOIICHHE OOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  JEATENbHOCTH,  HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIBITa
pazHooOpa3HOM AeATeIbHOCTH, MO3HAHUS M CaMOINO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI1 ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el PyHKINOHAIBHON U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
YHClie YMEHHUIM OOBSACHATH U OLIECHUBATH SBJICHUS OKPYKAIOIIETO MUPA, UCTIOIb3YsI 3HAHUS U OTIbIT,
MOJIyYEHHBIE MPU M3YyYCHUH XUMUH, MPUMEHSATh UX IPU PEIICHUU MpoOJieM B MOBCEIHEBHOMN
KU3HU U TPYJIOBOM NESATENbHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUs LIEHHOCTU
XMUMHYECKUX 3HAHWHM AJ BBIPAOOTKHU SKOJOTHYECKH IeIecCO00pa3HOro MoBeACHUS B OBITY U
TPYIOBOM NEATEIHHOCTU B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
poQuIis U HAMPABICHHOCTH JaibHeiIero ooyyeHus.

OO1iee uncio 4acoB, OTBEAEHHBIX IS M3Y4EHHs] XUMUHU Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
vacoB (2 Jaca B HEJEJIHO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe cOCTOsiHuE BemecTs. [loHsTue o meroaax
mo3HaHus B XuMuu. Yucteie BemecTBa u cMecu. CriocoObl pa3/ielieHus cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas popmyna. BaleHTHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH TIOCTOSTHCTBA
coctaBa BemiecTB. OTHOcHTeNbHAass aToMHash Macca. OTHOCUTENbHAsh MOJICKYJsApHAas macca.
MaccoBast 107151 XHMUUYECKOTO 2JIEMEHTA B COSAMHEHHH.

KonnuecTto Bemecta. Mousib. MonsipHas macca. BzauMocBs3b KOJIMUECTBa, MACChI M YUCTIA
CTPYKTYPHBIX €MHUII BenlecTBa. Pacuérel mo popmynaM XUMHUYECKUX COCTMHEHUH.

Ouszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKrue ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmwiiaMu palbOThl B JIabOpaTopuu M MpuUéMamu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBAHNUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MEJIa C KUCIIOTOW) SIBJICHUH, HAOIIOIeHUE 1
OTMCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakuil (pas3iokeHne caxapa, B3auMOJIeiiCTBIE
CEpPHOM KHUCJIOTHI C XJopuaoMm Oapusi, paszioxenue ruapokcuna meau (II) mpu HarpeBanuwm,
B3aMMOJICHCTBHUE keme3a ¢ pacTBopoM coiu Menu (II), mzydenne cnocoOoB pazaeneHus cMeceit:
C TOMOIIBI0O MarHuTa, (QUIBTPOBAHWE, BbIMApUBaHUE, JUCTWULLMS, Xpomarorpadus,
MIPOBEJICHUE OYMCTKHU MOBApPEHHOM COJIM, HAOIIOJEHHE M ONMCAHUE PE3YyNIbTaTOB MPOBEACHUS
OTMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpAaHEHHs Macchl, CO3JaHHE MOJeNeld MOJIEKYI
(IIapocTepIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — sieMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJa B Jaboparopuud U
npoMelnieHHocTu. KpyroBopot kuciopoaa B mpupoje. O30H — auioTponHas MoauduKaius
KHCIIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, 5K30- U
SHAOTEPMHUUYECKUE peaKkuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemeHT u pocToe BemecTBo. Haxoxaenue Bogopoa B mpupojie, pusndeckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI rmosrydeHusi. Kucinotel u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Jsi BEIIECTBa B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss nHeopranmdyeckux coenuHenuid. Oxcunabl. Kiaccuduxaruss OKCHAOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu10B. DU3NyECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCcuaoB.



OcnoBanms. Knaccudukanus oOCHOBaHWH: MIETOYM M HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinot. Homenknatypa kuciaor. Ou3nueckiue ¥ XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHHe M W3YyYeHHE CBOWCTB KHCIIOpOJa, HAOIIOJCHHE B3aMMOJCHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
M3y4YeHUEe CBOWCTB BOJOpoa (ropeHue), B3aumojieicTBue Bojopona ¢ okcumom meau (II)
(BO3MOXHO MCTIOJIH30BAHUE BUICOMATEPHAIIOB), HAOIOIEHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIIEOBaHHE OCOOEHHOCTEH PpacTBOPEHHUS BEILECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM [OJIEW pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJ0/IeHNe M3MEHEHMsI OKpPAcKH WHIMKATOPOB B pacTBOpax KUCJIOT M IIeNoueH, h3ydeHue
B3auMoeiicTBus okcuaa meaun (II) ¢ pacTBOpoM cepHOM KHCIIOTHI, KUCIOT ¢ METaJNIAMH, PEAKITUN
HENTpaau3aluy, MoJiydeHue HEPaCTBOPUMBIX OCHOBAaHUH, BEITECHEHHE OJIHOTO METajula IpyTruM
U3 pacTBOpa COJIM, pEIIeHHWE SKCIEPUMEHTAIbHBIX 3aJad Mo TeMe «BaxHelue Kiaccel
HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKY KIACCUPHUKAIIMN XUMUYECKUX JIeMEHTOB. [[oHsTHE O rpynmax cX0AHbIX
AIIEMEHTOB (LIEJI0YHBIE U IIEIOUHO3EMENbHBIE METAILIbI, TAJIOTE€HbI, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u jnuHHOonepuonHas ¢opmel [leprogunueckoid CUCTEMbI
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sziep. M30Tomnbl. DnekTpoHbl. CTPOEHUE AIEKTPOHHBIX
obosiouek aromoB TmepBeiXx 20 xumudeckux sneMeHToB Ilepumonmyeckoit cuctemsr JI. W.
MenaeneeBa. XapakTepuCcTUKa XUMHUYECKOTO AJIEMEHTA IO €ro noJyiokeHuto B Ilepuonnueckoi
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJISIpHAS) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpa3loB BEIIECTB META/UIOB W HEMETAJIOB, B3aUMOJCWCTBUE THIPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie cea3u



Peanu3zanus MeXNnpeaMETHBIX CBA3EH NMpPU U3yYEHUU XUMHH B 8 KIIacCe OCYIIECTBIISETCS
4yepes3 UCIO0JIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX ITOHATUH, TaK U IIOHATUH, SBIISIOLIUXCS
CUCTEMHBIMU JJISl OTJEJIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'0 LIMKIIA.

OOm11e ecTeCTBEHHO--HaYYHBIE IOHATHS: HAyYHBIH (DaKT, THIIOTE3a, TEOPHSL, 3aKOH, aHAIIN3,
CHHTE3, Kiaccu(uKkamusi, NEepUOJUYHOCTh, HAOMIOACHUE, OSKCIEPUMEHT, MOJICIHPOBAHHUE,
U3MEpEHUE, MOJIEIb, SIBJICHHUE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
pPanMOaKTUBHOCTh, MOJIEKYJa, OSJEKTPUYECKUH 3apsij, BEUIeCTBO, TeNo, O00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: atmocdepa, runpochepa, MuHepanbl, TOpPHbIE TOPOJbL, TOJE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOJAOB, Kallus, KaJbIMS UM UX COEJUHEHHH B COOTBETCTBUU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMUYECKON PEIIETKN U BUAA XMMHUECKOHN CBS3U.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKMX BEIIECTB. XHWMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJlaccaM HEOPraHMYeCKUX COEIMHEHUH, TeHeThyecKas
CBSI3b HEOPraHMUYECKUX BEIECTB.

Knaccugukanus XuMHUYeCKUX peakiUil MO pa3IM4HbIM MpU3HAKaM (110 YUCIy U COCTaBY
YUYaCTBYIOUIMX B pEaKIMH BEILECTB, 10 TEIIIOBOMY 3P PEKTY, IO U3MEHEHUIO CTETIEHEH OKHCICHUS
XMUMUYECKUX D3JEMEHTOB, MO OOpaTMMOCTH, IO Yy4YacTHUIO Karajaus3aropa). OK30- U
SHJIOTEPMHUECKUE PEAKIIMH, TEPMOXUMHUUYECKHE YPAaBHEHHUS.

[TonaTtne o ckopocTH XUMHYECKOU peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOpPATUMBIX
XUMUYECKUX peakuusax. [loHATHE O TOMOreHHbIX M TIeTeporeHHbIX peakuusx. Ilonsatue o
kataynuze. [lonsaTre o xumudeckoMm paBHOBeCUH. DAKTOPBI, BIMAIOINE HA CKOPOCTh XMMUUYECKOH
PEAKIMHU U MOJI0KEHNE XMMUYECKOTO PABHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OanaHC OKUCIUTENIBHO-
BOCCTaHOBMUTENbHOM peakuuu. CocTaBieHUE YPAaBHEHUH OKHMCIMTEIbHO--BOCCTAHOBUTEIbHBIX
peaKumii ¢ UCIOJIb30BAaHUEM METOA IEKTPOHHOI 0 OanaHca.

Teopust >MEKTPOIUTHUECKON AMCCOLMALMM. DIEKTPOIUTHl U HEAIEKTPOIUThl. KaTHoHsl,
aHMOHBI. MeXaHU3M JIMCCOLMAIINY BEILECTB C pa3IMYHbBIMU BUJAMH XUMUYECKO cBsA3U. CTeneHb
aucconanuu. CUIIbHBIC U CI1a0ble 3JEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS pEeaKklMi MOHHOIO OOMEHa, NOJHbIE U
COKpaIll€HHbIE MOHHBbIE ypaBHEHUs peakuuil. CBOMCTBa KUCIOT, OCHOBAaHUI M coJyiell B CBeTe
IPEJCTAaBICHUNA 00 53JIEKTPOJIMTHUYECKOW nucconmanuu. KadecTBEeHHble peaklUUMU Ha HOHBL
[TonsTHE O THAPONIM3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HeMeTauloB (rpaduTa M ajnmasa), CIOXKHBIX BEIIECTB (XJOpHaa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMYHBIX
(bakTOpOB, HCCIEOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCa TUCCOLMALUU
KHCJIOT, IIeJI0Uel U coJiel (BO3MOXKHO MCIOJIb30BaHUE BUJIEO MATEPUAIIOB), IPOBEIACHHE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHMWs peaklUuii HMOHHOro oOMeHa (0Opa3oBaHHE OcCajlKa,
BbIJIEJICHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WILIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIBHO -
BOCCTAHOBMTENBHBIX PEaKUUil (ropeHHe, peakluu paszIoXKeHHs, COCAUHEHUs ), paclo3HaBaHUE



HEOPraHMYECKUX BELIECTB C IIOMOUIbK0 KAuyeCTBEHHBIX pEaKUMi Ha HOHBI, pEIICHHE
9KCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtajibl 1 MX coeJUHEHHSA

OOmiast xapakTepucThka rajioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEPHbBIE
crerieHu okucienus. CtpoeHue M (U3MYECKHE CBOWCTBA TMPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMd, HEMEeTajlllaMu,
miesnioyamu).  Xjopoogopon. ConsHas KHMCIOTa, XHUMHYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. J[efcTBre Xjaopa U XJIOpOBOIOPO/ia HA OpraHu3M 4YesIoBeKa. BaxxHenmme Xxiaopu bl
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmas xapakrepuctuka 37eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (hU3MYECKHe CBOWCTBA NMPOCTHIX BEHIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(UKALMK KUCIOPOJa U cepbl. XMMHUYECKHUE CBOMCTBA
cepol. CepoBojopoa, cTpoeHue, (U3MYEeCKHe M XUMUYecKue cBoucTBa. OKCHUIBI Cephl Kak
MIPEJICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3MYECKHE U XMMHUYECKHUE CBOICTBa
(oOmMe Kak nmpeacTaBUTENS Kilacca KUCIOT U crienupuiecke). XMMUYECKHE peaKkiny, JIexKaline
B OCHOBE ITPOMBIIIJIEHHOTO c1I0cO0a MOTy4yeHus! cepHON KUCIOThI. [IpMeHeHne cepHOi KUCIOTHI.
Conu cepHOM KHCIOTBI, KaueCcTBEHHas peakuus Ha cyiabpar-uoH. HaxoxneHnue cepbl u eé
COEIMHEHUH B MPHUPOJE. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpellbl COCAMHEHUSIMH CEPBI
(KUCIOTHBIE OXKH, 3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaILEHUSI.

OOmiass xapaktepucTtuka syeMeHTOB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUs. A30T, pacHpocTpaHeHHWe B THpupoae, Gusnueckue u
XUMHUecKue cBoiicTBa. KpyroBopoT azoTa B mpupojie. AMMUaK, ero GuU3n4eckre 1 XuMUYeCKue
CBOICTBa, NoTyueHue u npumeHeHne. Coim aMMOHHUS, UX (U3NUYECKUE U XUMHUYECKHUE CBONCTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHHMA. A30THas KHUCIIOTa, €€ IOJydeHHE,
dbu3uveckne W XUMHYECKHE CBOMcTBa (0OIIME Kak TIPEACTABUTENS Kiacca KHUCIOT |
cneunguyeckue). Vcnonap3oBaHue HUTPATOB M COJEM aMMOHHUS B KauyeCTBE MHUHEPAJIBbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3sHEHUE OKPY)KAIOIIeH Cpelbl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIM, 3arps3HEHUE BO3AyXa, MOYBBl M BOJ0EMOB). Docdop, auIOTPOIHBIE MOJAUPUKAIIUNA
docdopa, busnyeckue u xumudeckue cpoiictBa. Oxcua dochopa (V) u dhochopHas kuciora,
¢u3nyeckue M XMMHYECKHE CBOiIicTBa, mosyudeHue. lcnosnb3oBaHue ¢ochaToB B KauyecTBe
MUHEPAIbHBIX YA0OpeHH.

OO6mras xapaktepuctuka 3nemMeHTOB I[VA-rpynmbel. OCOOCHHOCTH CTPOSHHUS AaTOMOB,
XapaKTepHblE CTENEHU OKHCICHUS. YTJIEpO, alUIOTPOIHbIE MOJU(PUKALIUY, pACIIPOCTPaHEHHE B
npupoje, pu3nuecKkue U XuMudeckue cBoiicrsa. Ancopbuus. KpyroBopoT yrieposaa B npupoe.
Oxcunpl yriaepona, Ux (pU3NYECKUE U XMMUYECKHE CBOMCTBA, JIeHICTBUE Ha KUBbIE OPraHU3MBI,
[IOJIydeHHEe U IPUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, CBsi3aHHbIE ¢ OKcuaoM yriepoga (IV),
rUNoTe3a rio0ajabHOrO0 MOTEMJICHUs KIuMara, MapHUKOBBIM 3¢ ¢ekT. YrojapHas KuciaoTa U eé
COJM, UX (pU3MUECKHMe M XMMMYECKHE CBOICTBa, NOJydyeHHEe M npuMmeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-HuOHBI. Vcrosib30BaHue KapOOHATOB B OBITY, MEJUIIMHE, IPOMBILIIIEHHOCTH
U CEeJIbCKOM XO3SIHCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAK O COEIMHEHMAX YriepoJa
(MeraH, TaH, 3THJIEH, alleTUJIeH, 3TaHOoJ, IIMLEPHH, YKCYCHast KucioTa). [IpupogHbie HCTOYHUKH
YTJI€BOAOPOOB (Yrojb, MIPUPOIHBIN ra3, He(PTh), MPOIYKTHl UX NepepaboTku (OEH3UH), UX POJIb
B OBITY M IPOMBINUIEHHOCTH. [IoHsATHE 0 OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, Oenkax,
YIJIEeBOJAaX — W MX POJM B JKU3HU YelOBeKa. MarepuanbHOE €IMHCTBO OpPraHHYeCKHX MU
HEOPraHMYECKUX COCIUHEHM.

Kpemuuii, ero ¢usznyeckue M XUMHUECKHE CBOWCTBA, MOJyYeHHE M IPUMEHEHHE.
Coenunenus kpeMmHuss B mnpupoje. OOmme mpezacraBieHus o0 okcuzae kpemuus (IV) u
KpeMHHEBOH kucnoTe. CUITMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCIIOJIb30BaHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.



Xumuueckuii IKcnepumenm:

u3yueHre 00pa3lioB HEOPraHMYECKHX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IIPOBEACHUE
KaueCTBEHHBIX PEAKIUi Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTECKAHWMS, OTIBITHI,
oTpakaroye (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXHO
WCIIOJb30BAHME BHJICOMATEPUANIOB), O3HAKOMJIGHHE € OOpasliaMu XJIOPUIOB (TaJOTeHUIOB),
O3HaKOMJICHHE ¢ oOpa3mamMu cepbl U €€ COCOUHEHUSMH (BO3MOXKHO HCIIOJH30BaHUE
BHJIEOMATEepHasoB), HaAONIOJEHHE TMpollecca OOyriauBaHMs  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XMMUYECKHX CBOWCTB pa30aBiICHHOMN CEpHOI
KHCJIOTHI, TIPOBEICHUE KAUYECTBEHHOHN peakiuu Ha cyinb(haT-uoH U HaONIOJEHHE NpHU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBaMH a30Ta, (ocdopa u mx coenruHEHUN
(BO3MOXKHO HCIIOJIb30BaHHUE BUCOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POochOpHBIX yIOoOpEeHNUH,
MOJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3yYEHUE CBOICTB aMMHUaka, I[pPOBEACHUE
KaueCTBEHHBIX PEAKIIMN Ha HOH aMMOHUS U (ocdaT-uOH U U3ydEeHUE MPU3HAKOB UX MPOTEKAHMUSI,
B3aUMO/ICHCTBUE KOHIEHTPUPOBAHHON a30THOM KHMCIOTHI ¢ MEJbI0 (BO3ZMOKHO HCIOJIb30BAHUE
BHUJICOMATEpUANIOB), M3Y4YEHHME MOJeNied KpPUCTAIIMYECKUX PpEmETOK anmMasza, rpadura,
¢dymiepeHa, 03HaKOMJIEHHE C IIPOLIECCOM a/IcOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIEM U yCTPOMCTBOM NMPOTHUBOTIa3a, NoJydeHne, COOMpaHue, paclio3HaBaHUE U U3Y4YE€HHE CBOWCTB
YIJIEKUCIIOro rasa, MPOBEJEHHE KAaueCTBEHHBIX peakiuil Ha KapOOHAT M CHUJIMKAT-UOHBI U
U3y4YeHHE TMPHU3HAKOB WX [MPOTEKaHMs, O3HAKOMJIEHME C TPOAYKUIHEH CHJIMKAaTHON
MIPOMBIIIJIEHHOCTH, PellIeHNe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHel1ne HeMeTasulbl U UX
COETMHEHUS.

MeTtanjibl M UX COeIMHEHUS

OO011ast XapaKTepUCTHKA XUMUYECKHUX AJIEMEHTOB — METaJJIOB Ha OCHOBAHUH X MOJIOKEHHUS
B Ilepuoanyeckoii cucrtemMe xumudeckux snemMeHtoB JI. M. MeHnneneeBa u CTpoeHUsS aTOMOB.
Crpoenue meramioB. Meramnyeckas CBs3b M METAUIMYECKas KPUCTAIMYECKAs pEHIETKa.
DJIEKTPOXUMUYECKUN PAJl HAOPSKEHUM MeTauioB. DU3MYECKHE W XHMHUYECKHE CBOWMCTBA
MetaiioB. OOue cnocoObl notydyeHus MetamioB. [loHsTHe 0 KOppO3UH METalsioB, OCHOBHbBIE
crocoObl 3amuThl UX OT Kopposuu. CruiaBbl (CTainb, YyryH, IIOpaTIOMHHHHN, OpOH3a) W HX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[{enounble MeTAIIIBL: NIOJIOKEHUE B [lepuoanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB /J[.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupone. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COEIUHEHUIA.

[{enouyHO3eMeNbHBIE METAJIBI MATHUN U KaJIBIIHIL: 110JI0’)keHHe B [leproanueckoit cucreme
xumudeckux anemeHToB J[. M. MenaeneeBa, cTpoeHHe MX aTOMOB, HAXOXJIEHHUE B MPUPOJIE.
®u3nueckue U XMMHYECKHE CBOMCTBA MarHus M Kajlblus. BaxHeine coequHEHUs KalbIus
(oxcun, rugpokcu, conn). JKECTKOCTh BOJIbI M CIIOCOOBI €€ YCTpaHeHHUS.

AmoMunmil: nosoxenue B Ilepmonnueckoil cucreMe xumMuyeckux sneMmento J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxoxJeHue B npupoae. dusznueckue U XMMHUUYECKHE CBOICTBA
anmoMuHus. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepmomnueckoir cucrteme xumudeckux osmeMmentoB [l U.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupojae. duznueckue U XMMHUUYECKHE CBOICTBA
xene3a. Okcunsl, Tuapokcuasl u conu skene3a (II) u sxenesa (III), ux cocras, cBoiicTBa U
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE ¢ 00pa3ilaMH METAJUIOB U CIIABOB, UX (PU3MUECKUMU CBOWCTBAMU, U3YUECHUE
Pe3yabTaTOB KOPPO3UH METAIUIOB (BO3MOXHO MCIIOIb30BaHUE BUIEOMATEPUAIIOB), 0COOEHHOCTEH
B3aMMOJICICTBUA OKCHJAa KalbllUsi M HAaTpus C BOJAOM (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHNE CBOWCTB >XECTKOM BOJBI, Mpoliecca TOPEHHUs Keje3a B
Kuciaopoge (BO3MOXKHO  HCIHOJIB30BAHHWE  BUAEOMATEpPHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIMi Ha MOHBI: MarHus, KaJbIHs, alFOMUHUS, NWHKA, *kene3a (II) u xeneza



(IIT), menu (II), HaOmroneHUe U OMMCAHME MPOLIECCOB OKPALIMBAHUA IJIAMEHM MOHAMU HaTpus,
Kalusl U Kaiblus (BO3MOXHO HCIOJIh30BaHUE BUICOMATEPUATIOB), UCCIIECIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA ATIOMUHUS U THJIPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 110
TeMe «BaxxHeWIne MEeTaJuIbl U UX COCIUHEHUS.

XuMus M OKpy:Ka0mas cpeaa

BemectBa n maTtepuainsl B MOBCETHEBHOW KU3HU YelloBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XUMHYECKUX peakiuil B ObiTy. I[lepBasg momMomis mpu XHUMHYECKHX OXOTax H
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpebl (MpeaeibHas I0MycTUMas KOHIEHTPALIHS
Bemiects, najiee — [1JIK). Ponas xumun B perieHun 3K0JI0rHYECKUX MpoOIieMm.

Xumuueckuii Ikcnepumenm:

n3ydeHue 00pasIoB MaTepUaoB (CTEKJIO, CIIJIaBbl METAJIJIOB, MOJMMEPHBIE MaTEPUAJIBI).

Meostcnpeomemmnwie ceasu

Peanuzarust MeXIpeAMETHBIX CBSA3EH NPH M3y4YEHUM XUMUH B 9 Kilacce OCyIeCTBIAETCS
4yepe3 UCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MMOHSTHM, TaK U MOHSATUHN, SBIISIOIIUXCS
CHUCTEMHBIMU ISl OTJACNBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO6mre ecTecTBEHHO-HAYYHbIC TTOHSATHS: HaydHbIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, KiacCcu(UKaIus, TEPUOIUIHOCTh, HAOTIOEHNEe, OSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHUE, MO/IENb, SIBJICHUE, ITAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTePUAIIHI.

dusmka: Marepus, aroMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJIEKTPUYECKUH 3apsii, MPOBOJAHHUKH, IOIYITPOBOJIHUKH,
TUDJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHWE BEIIECTBA, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAILTHNYECKAS PEIIETKA, CIIIaBbl, (PU3MUYECKUE BEITMUNHBI, SITHUIIBI
U3MEepeHus, KOCMUYECKOE MPOCTPAHCTBO, TUIaHETh, 3BE3/1b1, CoJHILE.

buonorust: dotocuHTe3, npixanwe, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS IPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YJaOITIXCS.

JIMYHOCTHBIE PE3yAbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PAaCHIMpPEHHE OIbITA JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHHS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CTIOCOOHOCTH BIIAJIETh JIOCTOBEPHON HH(OpMAIUeid 0 MepeoBhIX JTOCTHKCHUSX W OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBe
MUpa 1 00IeCTBa,

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEKIMYHOCTHBIX OTHONICHHH B
KOJUIEKTHBE, ~ KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
y4eOHO-HCCIIeIOBATEIbCKOH, TBOPYECKOW M JAPYIMX BHIAX JESITEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPH BBHIMOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a7ad,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHHM YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIPOIlEcCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLIEHMBATH CBOE TIOBE/ICHHE U IOCTYIKH CBOMX TOBAPHIIECH C MO3UIINI HPABCTBEHHBIX M ITPABOBBIX
HOPM C Y4ETOM OCO3HAHMS IOCIIEICTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MPEACTABICHHWS O  BEHNIECTBE W XUMHYECKOM  PEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAYKH M COCTaBIISIOLIME OCHOBY JUIS
MOHUMAaHUS CYIIHOCTH HAyYHOU KapTHHBI MUPA, IPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS MIPUPOJBI, B3aUMOCBSI35X YEJIOBEKA C MPUPOIHOM CPEAOi, O PO XUMHUH B TO3HAHUU
3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HANlPAaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMbIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB M SIBJICHHWM, ITO3HABATEIHHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JIUTEPATypOH, AOCTYITHBIMH TEXHUYECKUMH CPEICTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW M UCCIEJOBATEIBCKOM JEATENFHOCTH, K OCO3HAHHOMY BHIOODY
HAIpaBJICHHOCTH U YPOBHS 00y4eHUs B JallbHEUIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

0CO3HAHME IIEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOLIIEHHSI K CBOEMY 37I0POBBIO, YCTAHOBKHU
Ha 3/0pOBBIH 00pa3 >KM3HU, OCO3HAHHE TOCIEACTBUN M HENPUSATHE BPEIHBIX MPUBBIUEK
(ynoTpeOnieHuss anKoroiisi, HApKOTUKOB, KypEHHUs), HEOOXOAUMOCTH COONIOJCHHS TMPaBUI
0€30MacCHOCTH IIPU OOPALEHUU C XMMUYECKUMH BEIIeCTBAMH B OBITY M peabHON KU3HU;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpEC K MPaKTUYECKOMY M3y4YeHUIO Mpodeccuii  Tpyaa pa3iIudyHOro poja, yBaxXeHHue K
TPYLy ¥ pe3yJibTaTaM TPYJIOBOH JesITeIbHOCTH, B TOM YHCJIe Ha OCHOBE IPUMEHEHHUS ITPEIMETHBIX
3HaHUH 10 XUMHM, OCO3HAaHHBIA BHIOOP WHAMBHUIYAIBbHON TpPAaeKTOPHUH MPOJOJKEHUS
o0pa3oBaHus C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX



MHTEPECOB W TMOTPEOHOCTEH, yCHEemHON NpohecCHOHATBHON NeATENbHOCTH W Pa3BUTHA
HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAILHON CPEE;

6) IK0JI0rHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBaHMs, MOHMMAHHE HEHHOCTH 3JI0pPOBOTO M 0E30IacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUJl OE30MaCHOTO MOBEACHUS IpU paboTe C BEILIECTBAMHU,
a TaK)KE B CUTYalUsAX, YTPOKAIOIIUX 30POBbIO U KU3HHU JIOEH;

CIIOCOOHOCTH MTPUMEHSTH 3HAHUS, TIOJTyd9aeMble TIPH U3YYSCHUH XUMUH, ISl peIIeHHs 3a1a4,
CBSI3AHHBIX C OKPYXKAIOWIEW NPUPOJHOW CPENOW, IS TOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpPbI, OCO3HAHHUS INI00AJILHOTO XapakTepa SKOJIOTMUYECKUX MPoOJieM U MyTed X pelieHUs
MIOCPEJCTBOM METOJ/IOB XMMHH, SKOJOTHUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meranpeaMeTHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMble A (OPMUPOBAHHUS
MHPOBO33pEHUs OOlLIeHaY4YHbIE MOHATUS (3aKOH, TEOpHsl, MPUHIIUI, TUIIOTe3a, (PaKT, cucrema,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
LIEJIOCTHOM HAayyHOM KapTWHE MHpa, U YHHUBEpcajibHble yueOHblE AeWCTBUS (ITO3HABATENbHBIE,
KOMMYHHMKATHBHBIE, PEryJISTUBHBIE), KOTOpblE OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITENIbHOCTH.

Ilo3naBaTenbHbIEe YHHBeEpPcaIbHbIe YueOHbIe el CTBUSA

ba3oBble oruyeckue aeiicTBUs:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHHM 3HAHMI:
PacKpbIBATh CMBICT XMMHUYECKUX MOHATHH (BBIIENSTH UX XapaKTepHble MPU3HAKH, YCTAaHABINBATh
B3aMMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BATh MOHATHS Ui OOBSACHEHUS OTAEIbHBIX
(akTOB U SBJICHUI, BRIOUPATh OCHOBAHUS U KPUTEPHUH IS KiIacCU(PUKAIIMY XUMUYECKUX BEIIECTB
U XMMHUYECKUX DPEaKIMil, ycTaHaBIMBaTh MPUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXIY OOBEKTaMU
U3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHbBIC, ACIYKTUBHBIC, IO aHAJIOTHH),
JIENIaTh BBIBOJIBI U 3aKJIFOUEHNS;

yYMEHHE MPUMEHATh B IMpoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIE U METaNpeAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, NPeoOpa3oBBIBATH LIMPOKO
MIpUMEHSIeMbIe B XUMHH MOJICJIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XHUMHYECKOW peakuud — TMpU pelIeHud YydeOHo-
[IO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHBIC MPU3HAKH H3Yy4aEMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHYECKUX PEaKUUU, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUMHHO-CIEACTBEHHBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble ncciieqoBare/ibCKue AeiCTBHA:

YMEHUE MCIOJIb30BaTh MOCTABJICEHHBIE BOMPOCHl B Kay€CTBE MHCTPYMEHTa MO3HAHHUs, a
Takke B KaueCTBE OCHOBBI Ui (DOPMUPOBAHUS THUIIOTE3bl MO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHU;

npuOoOpeTeHNe OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOMI0AATh 3a XOJI0OM MPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €r0
pe3yibTar, (opMyIHpoBaTh 000OIIEHHS M BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIIBITA,
HCCIIEIOBAaHUS, COCTABIIATh OTYET O MPOJAETIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, AHATTM3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM MpeICTaBICHHSI, TOJIy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJsIpHAS TUTEpaTypa
XHMUYECKOTO COJEpKaHus, CIIpaBOYHbIE T0cOOus, pecypchl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAILIHIO;



yYMEHHUE IPUMEHATH PA3IUYHbIe METOIBI U 3aIPOCHI MPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUIS BBHITIOJTHEHUS YIEOHBIX U TO3HABATEIbHBIX 33/1a4
OTIPENCIEHHOTO THITA, MPHOOPETEHHWE OMbITa B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHMA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy THpeAcTaBICHUS
nHGOpMAIIMKA ¥ WILUIIOCTPUPOBATH pEIIAEMbIC 33/1a4d HECIOXHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHUE HCTOJIb30BaTh U aHATU3UPOBATh B Mpolecce y4eOHOW M HCCIEeI0BATENbCKOM
JEATeTbHOCTH HH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03HCTBA U TPAHCIIOpTa
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeilicTBUA:

YMEHHs 3a/laBaTh BOIpOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHUH) IO CYIIECTBY
oOcyxnmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIFHO BBITIOJTHEHUS
MPEeJI0KEHHOM 3aa4H;

YMEHUS IPEICTABIIATH MOJTyYeHHbIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
U TIHCBMEHHBIX TEKCTaxX; JellaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OMBITA, JTAOOPATOPHON PAOOTHI MO WCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MPOEKTA);

YMEHHUsI y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOW W
WCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHKAIOIIUX MPOOJIeM Ha OCHOBE Yd&éTa
oOLIMX HMHTEPECOB M cCOTJIacoBaHMs MO3UIMM (0OCyxkaeHHus, oOMEH MHEHUSMHU, «MO3TOBbIE
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBHM, OIpe/ielieHIe KPUTEPHEB TI0 OI[EHKEe KayecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U TPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JAEATEIbHOCTb, BBIOMPATH
HanOosee 2 (HEeKTUBHBIE CIIOCOOBI pellieHUsT YIeOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIHHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEITIOKEHHBIN aJITOPUTM JIEUCTBUI ITPHU BHIMOJHEHUH 3aJaHU I
C yu€TOM IOJIyYeHHUS HOBBIX 3HAaHMM 00 H3ydaeMbIX OOBEKTaXx — BEUIECTBAX M PEAKIMSIX,
OIICHUBATh COOTBETCTBUE MOJIYYEHHOTO PE3y/bTaTa 3asiBICHHOM 1I€JH, YMEHHUE UCIO0JIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIIOBUH 3aJIJaHUH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3ylIbTATOB [0 OCBOCHHIO O0S3aTENbHOTO COAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepaibHOl paboueid mpOrpaMMoil, BBIAEISAIOT: OCBOEHHbBIC
oOyyaroUMMUCSl Hay4HbIE 3HAHUS, YMEHHMs U CIOCOObI JeHCTBUM, crenuduyeckue is
npeaMeTHO obnmactu «XUMHUS», BHUIABI JESITEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINH, TPEOOPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUsX.

K koHy obyuenus B 8 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHITHUI: aTOM, MOJEKYIa, XUMHUECKUN

JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEOJHOPOJHAsI), BaJCHTHOCTb, OTHOCUTENbHAas aTOMHAas M MOJIEKYJIspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAsI Macca, MaccoBasi 10JI1 XUMUYECKOTO JIeMEHTa
B COCIMHEHHMH, MOJSAPHBIA O00BEM, OKCHJA, KHUCJIOTa, OCHOBaHHE,  COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTEIICHh OKUCIICHHS, XUMUYECKas peakius, Kiaccuuxarus
peaKiuii: peakiiuu COeAMHECHUS, PEaKIIUU Pa3JIOKEeHHsI, PEaKIIMK 3aMeIICHUs], peaKluu
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE peaKIMH, TeIUIOBOM 3 PEeKT peakuu, SApo aToMa,
JNIEKTPOHHBINA CJIOH aToMma, aToMHas OpOWTamb, palyC aroMa, XUMHUYEcKas CBS3b,
MOJISIpHAsT M HETOJISIpHAsT KOBAJICHTHAs CBSA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi J10JIs BelecTBa (MPOLIEHTHAst KOHIEHTPAlKs) B pacTBOPE;



WJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IOHATUH U NPUMEHSTH 3TU
IIOHSATHS IIPU ONKMCAHUU BEIIECTB U UX IIPEBPALICHUI;

UCIOJb30BaTh XHMHYECKYI0O CHMBOJIMKY JJIsI COCTaBJIE€HUS (OpMya BEWIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIHIA;

OTIpENIENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETECHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEJMHEHUSX, NPHUHAUIEKHOCTh BEILIECTB K
OTpeNeNéHHOMY KJIacCy COCOUHEHMH 10 (QopMyliaM, BHJ XHUMHYECKOW CBSI3U
(KoBaJIeHTHasl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSX;

packpsiBaTh cMbica Ilepuogumueckoro 3akona [[. M. MenaeneeBa: 1€eMOHCTPUPOBATH
[IOHUMAaHHE IEPUONYECKON 3aBUCUMOCTU CBOMCTB XHMHYECKUX 3JEMEHTOB OT HX
nonoxkeHuss B Ilepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaIpo;
ONKCHIBaTh M XapaKTepu3oBaTh TabmuuHyto Gopmy Ilepuoanueckoit cucTeMbl
XMMHMUYECKUX DJIEMEHTOB: DPa3nyaTh MOHATHS «IJaBHas moarpymnmna (A-rpymma)» u
«moboynHass moxarpymnma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCUTH
0003Ha4YeHUsl, KOTOpble UMeroTcs B Tabuuue «lleproguueckast cuctemMa XMMHUYECKHX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMHM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COocTaB MW 3apsia sapa, oO0llee YHCIO JJIEKTPOHOB U
pacnpesesieHrue uX Mo 3IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTbI, HEOPraHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (10 YHUCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEMIOBOMY
shdekry);

XapaKTepH30BaTh (OMUCHIBATH) OOIIHME XUMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, MOATBEp)KJas  OMHCAHME MpPUMEpPaMH  MOJIEKYISIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOICTBA BEHIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKIX IIPEBPALLICHUN B Pa3JIMUHBIX YCIOBHIX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (popmylie COeTMHEHUs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peakinuu;

MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON NEATEIbHOCTH — aHAlIM3 M CHHTE3,
cpaBHEeHHE, 0000IIEHNE, CUCTEMATH3AIUI0, Kilaccu(UKalUiO, BBISBICHUE MPUYUHHO-
-CIIEZICTBEHHBIX CBSI3ed — JJISi M3YYEHHUs CBOWCTB BEUIECTB M XUMHUYECKHX PEaKIIuii,
€CTECTBEHHO-HAY4YHbIE METO/Ibl IO3HAHUSI — HAOII0ICHNE, U3MEPEHHE, MOICIIUPOBAHUE,
AKCIIEPUMEHT (peabHbIA U MBICICHHBIN);

clieloBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYI0M U  J1a0opaTOpHBIM
o0opy/noBaHHEM, a TaKXke IMpaBWJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
HMHCTPYKIHUSMU N0 BBIMOJTHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB IO MOJIY4EHUIO U
coOupaHuio ra3000pa3HBIX BeELIECTB (BOAOpPOJa M KHUCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB ¢ ONpeAeaEHHON MacCOBOH J10JIel pacTBOPEHHOTO BEIECTBA, IIIAHUPOBATh
U MPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB WLIEIOYEH U
KHCJIOT C MOMOILBIO HHANKATOPOB (JIakMyc, (eHoI(TaTenH, METUIOPAHXK U APYTHeE).

K xoHiy oOyueHus B 9 kiacce mpeIMeTHbIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHH: XUMUYECKUH HJIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTB,
NIEKTPOOTPHULATENBHOCTD, CTENEHb OKUCICHMS, XMMHUYECKas PEAKLMs, XUMHUYECKas
CBSI3b, TEIUIOBOU 3((EKT peakluu, MOJIb, MOJSIPHBIA 00BEM, PAacTBOP, HIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJIUTUYECKAas JAUCCOLMAIMS, PpEeakIU HOHHOIO OOMEeHa,
KaTaJln3aTop, XWMHUYECKOE paBHOBEcHE, OOpaTuMble W HeoOpaTUMblEe pEaKIUH,



OKHCJIUTEITbHO-BOCCTAHOBUTENIBHBIE  PEAKIUU,  OKUCIHTEIh,  BOCCTAHOBUTEID,
OKHCJICHHE ¥ BOCCTAHOBJIICHHE, aJUIOTPOIHUs, aM(OTEPHOCTh, XHUMHUYECKAs CBS3b
(KoBajieHTHAsl, HMOHHAs, METaJUIMYECKas), KPUCTAJUTMYECKas pemeETKa, KOPPO3Us
METAJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOW pEaKIuu, MPeNeiabHO JOIMyCcTUMAast
koHueHTpauums [1/IK Bemecrtsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHATHH W MPUMEHSTH ITH
MTOHATHS IPU ONMMCAHUY BEIIECTB U UX MIPEBPAICHHIA,

WCII0JIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBlieHUS (OpPMYJT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLIHIA;

OTIPEICNIATh BAJCHTHOCTh M CTCNCHb OKHUCJICHUS XUMHUYECKHX OJJIEMEHTOB B
COCIIMHEHUSAX PA3TUYHOTO COCTaBa, IMPHHAICKHOCTh BEIIECTB K ONPeAcIEHHOMY
KJIaccy coeAuHeHu# 1o (opmyrnam, BUJI XUMUYECKOW CBsI3M (KOBAJICHTHAsl, MOHHAs,
MeTaJUTHYecKasi) B HEOPraHWYECKUX COCAMHCHUSAX, 3aps] HWOHA [0 XUMHYECKOU
dbopmyrie, XxapakTep Cpeasl B BOJHBIX PACTBOpPaX HEOPraHWYCCKUX COCTUHEHHH, THUII
KPUCTALTMYCCKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica [lepuogumueckoro 3akona [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHWMAaHKE: OIMCHIBATh M XapakTepru3oBaTh TaOmuuHyr0 (opmy Ileproaudeckoit
CUCTEMBl XMMHYCCKHX D3JIEMEHTOB: pa3JinyaTh TMOHATHS «TJaBHas mojarpymma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymma)», maneie u OoJblLIME TEPUOJIBI,
COOTHOCHTB 0003HAUCHUS, KOTOPHIC HMEIOTCS B IIEPUOINICCKON TAOIHIIE, C YUCIIOBBIMU
XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB W 3apsjl s/pa,
00111ee YUCII0 3JEKTPOHOB M PACTIPEICIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
ofurye 3aKOHOMEPHOCTH B HM3MEHEHHMM CBOMCTB 3JIEMEHTOB M HX COEJUHEHHH B
npeienax MajibIX MEPUOI0B U TVIaBHBIX MOJATPYIII C Y4ETOM CTPOCHHSI UX aTOMOB;
KJIaCCU(PUIIMPOBATH XUMHUYECKHUE 3JIE€MEHTbI, HEOPraHUUYECKHE BEIIEeCTBA, XUMHUYECKUE
peakiuu (IO YHUCIYy M COCTaBY y4YacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEMIOBOMY
a¢hdexTy, Mo U3MEHEHHUIO CTETICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOIIME W CHelU(HUUEecCKhe XUMHYECKHE CBOWCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIasi OMMCAHUE MMPUMEPAMU MOJIEKYJISPHBIX U
WOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

COCTaBIIATh YPABHEHUSI JCKTPOIUTUYECKON TUCCOLMAIUU KUCIIOT, IIEIOUYeH U COJIeH,
MIOJIHBIE U COKPAILEHHBIC YPaBHEHUS PEaKIMil HIOHHOrO 0OMEHa, ypaBHEHHS PeaKIIUid,
MOATBEPKAIOIIUX CYIIECTBOBAHHE T€HETUYECKOM CBS3M MEXKAY BelIECTBAaMU
Pa3IUYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUSI XUMHUECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO I MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AIIEMEHTA Mo (hopMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUUYECKOM peaKilnuu;

coOnrofaTh TMpaBWia MOJB30BAaHUS XHMHUYECKOM TOCyIoW ©  1abopaTopHBIM
obopynoBaHueM, a TaKkke TMpaBuia oOpalleHus C BElIeCTBAMU B COOTBETCTBHH C
WHCTPYKIUSMU TIO BHITIOJTHEHHIO Ta00PATOPHBIX XUMHUYECKUX OTIHITOB IO MOJIY4EHHUIO U
coOupaHHIo ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTo ra3a);



MIPOBOJIUTH PEAKLINH, MOATBEP)KIAIOIINE KAaYECTBEHHBI COCTAaB PAa3IMUHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOpUA-, Opomua-, moauna-, kapbonar-, docdar-,
CHJIMKAT-, Cyab(ar-, THIPOKCHUA-UOHBI, KATHOHBI AMMOHHMS M HWOHBI HM3y4YEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OTIEPAIIMM MBICIHTEIBHON JEATEIFHOCTH — aHAJIM3 M CHUHTE3,
cpaBHeHHE, O00O0OIIEHHEe, CHCTEMAaTU3aIllUI0, BBIIBICHUE MPUYHHHO-CIICICTBEHHBIX
CBSA3EH — JUI M3YYEHMs] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
HayYHbIE METO/IbI TO3HAHUS — HAOIOACHUE, U3MEPEHHE, MOICITUPOBAHNE, IKCTIEPIMEHT
(peanbHBIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HauMeHoBaHUne KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (L1 (POBbIE)
Pa3iejioB U TEM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
NnporpamMmbl padoThI padoThbI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHATUSA
XUMHSA — BaKHas
11 00J1aCTh €CTeCTBO3HAHUS 5 0 1 bubnuotexa [JOK
' U IPAKTHYECKON https://m.edsoo.ru/7f41837c
JESITENILHOCTH YEJIOBEKA
19 BemectBa 1 xuMu4yeckue 15 1 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. 6 0 0 bu6mmoreka [IOK
' IMousatue 06 okcugax https://m.edsoo.ru/7f41837c
99 Bopopon.Ilonstue o 8 0 1 bu6mmoreka [IOK
' KHUCJIOTaX U COJIAX https://m.edso0.ru/7f41837c¢
53 Bopa. PactBopbl. 5 0 1 bu6mmoreka [JOK
' [TousiTe 06 OCHOBAHUAX https://m.edso0.ru/7f41837c¢
OCHOBHBI€E KJIaCCHI
bu6 OK
2.4 HEOPraHUYECKUX 11 1 1 nomotexa 11

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Wroro mo pazneny 30

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnuyeckux 31eMeHToB I, . MenaesieeBa. CTpoeHne aToMOB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuN

[Tepuonnueckuii 3aKOH U

Ilepnonuueckasa cucreMa
p bu6morteka [IOK

A 7 1 1
3 XUMIHECCKHX SJCMEHTOB https://m.edsoo.ru/7f41837¢c

. Y. Mennene-eBa.

Crpoenue aToMa

XUMHYECKasA CBA3b.

3.9 OKHCIUTETHHO- 3 1 0 bubnuorexa [JOK
' BOCCTAHOBUTEIHHBIE https://m.edsoo.ru/7f41837c
peaxiuu
bu6moreka [IOK
Hroro mo pasexy 15 https://m.edso0.ru/7f41837c¢
PesepBHOE Bpemsa 3 bubmmorexa HOK
p p https://m.edso0.ru/7f41837c¢
OBIIEE KOJIMYECTBO 68 4 5

YACOB II10 ITPOTPAMME



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

9 KJIACC

HaumeHnoBanue KoanuecTBo 4acoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
NporpamMmmsl padoThI padoThbI
Paspnen 1. BemecTBo 1 XUuMH4YeCKHEe peaKIUH
[ToBTOpEHME N
11 yrayOneHue 3HaHUM 5 1 0 bubnuoreka [IOK
' OCHOBHEBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
O
1.2 3a(1:<1:)(1){]:§;e HOCTH 4 0 0 Bubnuorexa LIOK
' P . https://m.edsoo.ru/7f41a636
XUMHYCCKHAX PEaKITHiA
DIIEKTPOJIUTUYECKAS
13 IUCCOLIALIIH. 3 1 1 bu6moreka [IOK
' XMMUUECKUE PEAKIIMU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M UX COeANHEHHUS
OO1as XxapakTepucTuKa
bubmuoreka [{OK
2.1 XUMHUYECKUX DJIEMEHTOB 4 0 1

VIIA-rpynnsl. ['anorensl

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



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

OO01as XxapakTepucTUKa

99 XUMHYECKHX AJICMEHTOB 6 bu6mmoreka [{OK
' VIA-rpymmsr. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO01as XxapakTeprucTUKa
53 XUMHYECKHX AJICMEHTOB 7 bu6morteka [IOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dhocdhop u ux coeTMHEHUS
OO6mras xapakTepucTuKa
)a ﬁl/XquCKHX BJ;CM:HzoB . BuGmorexa LIOK
. -Tpynmsl. YT u
pXH poA https://m.edsoo.ru/7f41a636
KPEeMHHI U UX
COCTMHCHUS
Hroro no pazgeny 25
Pa3pen 3. Merajiibl 1 UX COeIUHEHUS
31 OO0111e cBolicTBa 4 bu6mmoreka [JOK
' METAJIIOB https://m.edso0.ru/7f41a636
3.9 Baxneiimmne Metanisl u 16 bubmuoreka [{OK
' WX COEIMHEHUS https://m.edso0.ru/7f41a636
Hroro no paszneny 20

Pa3nen 4. Xumus 1 oKpyxkanmas cpeaa



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

BemecrBa u matepuaisl B

bubmuoreka [IOK

4.1 JKA3HU YeJI0BEKa 3 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
p 3 bu6mmoreka [{OK
C3CPBHOC BpeM https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne KosmyecrBo yacos DJIeKTpoHHbIE U pPOBLIE
n/ | Tema ypoka Beero KonTpoanuste Mpakxraaecimue o0pa3oBaTe/bHbIE
n padoTsbI padoThI pecyper!t
[Ipenmer xumuu. Poss xumun B
1 KU3HHU delioBeka. Tena u 1 0 0 Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d210c
BEIllECTBA
9 [TonsiTue 0 MmeTogax MO3HAHUS B 1 0 0 bubnuorexa [JOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTrueckast padota Ne 1
3 «IIpaBwiia paboThl B 1ab0paTOpun 1 0 1 bubnuorexa [JOK
1 IpuéMBI 00OpaIIeHHUS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0BAHUEM)
4 YucTele BEeCTBa U CMECH. 1 0 0 bu6moreka [IOK
CriocoObI pa3/ielieHust CMecei https://m.edsoo.ru/ff0d26ca
5 | umonom oveceh a nprcpe | 1 0 1 biorera LLOK
a N pHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKH TTOBAPEHHOU COJIH)»
bu6mmoreka [JOK
6 A 1 0 0
TOMBEH MOICKYIRE https://m.edsoo.ru/ff0d2a6c¢



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

XUMHUYECKUE DJICMEHTBI. 3HAKU

7 (CUMBOJIBI) XUMHUYECKUX Brbmiorexa LIOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 IIpocThie U CIOKHBIC BEIISCTBA Bubmuorexa LIOK
p - https://m.edsoo.ru/ff0d2a6c¢
bu6moreka [IOK
9 ATOMHO-MOJICKYJIIPHOE YUCHUE https://m.edsoo.ru/ff0d2d5
0
3aKoH MOCTOSIHCTBA COCTaBa
10 BelecTB. XuMuueckas Gopmyia. bubnuoreka [IOK
BanenTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHX AJIICMEHTOB
0) .
11| Omocrensman vorexymrpran biGnorera LIOK
P https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 1011 XUMHYECKOTO bu6moreka [IOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
Koaunuecto BemecrBa. MoJib bubamorexa LOK
13 0 ’ ' https://m.edsoo.ru/ff0d523
MousipHast macca 0
14 Ddu3nYecKrue U XUMHUYECKHIE bubnuoreka [JOK
SIBIICHHS. XUMHUYECCKast PEaKIust https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBHs IPOTEKAHUS bubnuoreka [IOK

XUMHUYCCKUX peaKI.lPII’I

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

3aKOoH COXpaHEHHUs MacChl

bubmuoreka [IOK

16 BEIIECTB. XUMUYECKUE https://m.edsoo.ru/ff0d3b8
ypaBHEHUS 8
Borauciienust koiudecTBa, MacChl bu6mmoreka [IOK
17 BEIIIECTBA M0 YPaBHCHUSIM https://m.edsoo.ru/ff0d570
XUMHUYECKUX PEAKIINI 8
Knaccudukanus xuMmuaeckux
18 peaknuii (CoeTuHeHus, bu6moreka [IOK
pas3IoKEeHNUs, 3aMEIICHHUS, https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JI — VYEHBIN-
19 5H Hm:rioi(::?lz)%gq ZI:;:H bubmorexa [IOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cUCTEMATH3AIU 3HAHUI
KontponpHas padorta Nel o teme bubnuorexa [JOK
20 «BemecTBa 1 XUMHYECKUE https://m.edsoo.ru/ff0d429
peaKIm» 0
Bo3nyx — cMech razos. CocraB
21 Bo3ayxa. Kuciopo 3JIEMEHT U bubmmorexa [JOK
Ayxa. post https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
s e
22 poaa (peartt https://m.edsoo.ru/ff0d461

okucIeHus, Topenue). [lonsTue
00 oxcruaax

4



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

Croco0bI osTy4eHust KUCI0poia
B J1abopaTopuu u

bubnuoreka [IOK

23 npombinuieHHOCTH. [IpuMeHenue https://m.edsoo.ru/ff0d497a
KHCIIOpO/1a
TernoBoit 3¢ ekt XuMHIecKoit
peakIfu, TIOHATHE O bubnuotexa [JOK
24 TEPMOXUMHUYECKOM YPaBHECHUH, https://m.edsoo.ru/ff0d479
DK30- U DHIOTEPMHUYECKUX 0
peaKIusIx
TormmuBo (HedTh, Yroiab U METaH).
25 3arp${3HeIEHeq;0321§rxa CIIOCOOBI ) Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
€r0 TPEIOTBPAIICHHUS
[TpakTrueckast pabota Ne 3 o
teme «llosydyenue u cooupanue bubnuorexa [JOK
26
KHCJIOPOa, U3yYCHHE €T https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Boaopon — sneMeHT u mpocToe bu6moreka [IOK
27 BemecTBo. HaxoxneHue B https://m.edsoo.ru/ff0d4dd
IpUpoJIe 0
Ddu3nYecKue U XUMHYECKHUE bubnuoreka [JOK
28 cBoiicTBa Bojgopoa. [Ipumencuue https://m.edsoo.ru/ff0d4dd
BOJIOpOJIA 0
bubnuoreka [JOK
29 [ToHsATHE O KUCIOTAX U COJIAX https://m.edsoo.ru/ff0d50d

2



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

Cnoco0bl moTy4eHust BOAOPO/ia B

bubmuoreka [IOK

30 https://m.edsoo.ru/ff0d4dd
naboparopun 0
[Ipaktuyeckas padora Ne 4 o

31 teme «llonydyenue u cobupanue bubnuorexa [JOK
BOJIOPO/Ia, M3YYEHHUE €TI0 https://m.edsoo.ru/ff0d4f42
CBOMCTBY

32 Monsipabiii 00b€M ra3oB. 3aKOH bu6moreka [IOK
ABorazapo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n€Ma, KoJIM4ecTBa

33 BEIIIECTBA I'a3a I10 €ro U3BECTHOMY bubnuoreka [JOK
KOJIMYECTBY BEIIECTBA WK https://m.edsoo.ru/ff0d55a0
00BEMY
B 0Bé

S

34 P ”p H . https://m.edsoo.ru/ff0d570
3aKOHA 00BEMHBIX OTHOIIECHUIH 3
ra3oB -

35 duzndeckre U XUMHYIECKHUE bu6moreka [IOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHuii. [TonsiTue 00 bubnuoreka [JOK
HHIMKATOpaXx https://m.edsoo.ru/ff0d59e2

37 - . https://m.edsoo.ru/ff0d5b4

PacCTBOPBLI. MaccoBas goJs
BCIICCTBA B paCTBOPC

0



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

[Ipaktuyeckas padora Ne 5 o
teme «IIpuroroBiieHrE pacTBOPOB

bu6mmoreka [{OK

38
C OonpeeNIEHHO MacCOBOM JI0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
bu6morteka [IOK
K 6ot1a Ne2
39 OFTPOIIbHa pabota a2 0 TeMe https://m.edsoo.ru/ff0d634
«Kucnmopoa. Bonopoxa. Boga» 5
40 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1
41 CB?)J;I}::I;ZI;H;HZ:OHTDIA{E;%;:;OBHLIX bubmmorexa LOK
’ https://m.edsoo.ru/ff0d664e
1 aM(OTEPHBIX OKCUIOB
42 OCHOBaHHUS: COCTaB, bu6moreka [IOK
Kiaaccu(uKaIys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tosnydenune u xuMu4decKue bubnuorexa [JOK
CBOMCTBA OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, bu6moreka [IOK
KIaccu(UKaIysi, HOMEHKIIATypa https://m.edsoo.ru/ffOdfee2
45 [Tosnyuenue u xuMu4ueckue bubnuorexa LIOK

CBOMCTBA KHUCJIOT

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpennue): HOMEHKIIATypa,

bubnuoreka [IOK

46 CIOCOOBI OTYYCHUS, https://m.edsoo.ru/00ad947
XMMHYECKHE CBOHCTBA 4
[IpakTueckas padora Ne 6.
Pemrenne skcnepuMeHTAIBHBIX bubnuoreka [JOK

47 3a1a4 1o Teme «OCHOBHBIE https://m.edsoo.ru/00ad9b7
KJIACChI HEOPTaHMUECKUX o
COEIUHEHUIN
I'eneTndeckas CBSI3b MEXKIY bubnuoreka [JOK

48 KJIacCaMi HEOPraHMYECKHX https://m.edsoo.ru/00ad9a5
COEIMHEHUN 0
O60011eHre U cucTeMaTru3alus bubmorexa LIOK

49 Hvl B https://m.edsoo.ru/00ad9ch
3HaHUH

2

KontponpHas padota Ne3 mo teme bubnuorexa [JOK

50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9el
HEOpPraHWYECKUX COCTMHEHUN" a
[TepBbie MONBITKH

51 KJIacCU(UKAIIUU XUMUYECKUX bubnunoreka [JOK
anemMeHToB. [ToHsTHE O rpymmax https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
H o
I

52 PHOA https://m.edsoo.ru/00ada52

XHUMHUYECKUX 31eMeHTOB /1. H.
MeHpeneeBa

c



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

bubmuoreka [IOK

53 [Tepuro b1, rpymIIbI, HOATPYIIIBI https://m.edsoo.ru/00ada52
C
Crpoenune atoMoB. Cocras bubmmorexa [IOK
54 P ' https://m.edsoo.ru/00ada34
aTOMHBIX si1ep. M30TOmBI )
C
Crpoeue anecrpomtx busmrorexa LIOK
JIOUEK aTOMOB DJIEMEHTOB
55 N https://m.edsoo.ru/00ada6b
[Tepnoanueckoit cucremsr /1. U. c
MenneneeBa B
X
ewtrTa o ero nonoKeHIo BuGmorera LIOK
56 N https://m.edsoo.ru/00ada82
[Tepnoanueckoii cucreme /1. U. 4
Meunneneena -
3nauenue [leproandeckoro
3aKOHA I Pa3BUTHS HAYKU U bubmorexa OK
57 AP K https://m.edsoo0.ru/00ada96
npaktuku. /1. 1. MenaeneeB — o
YU€HBIH, TIeJIaror M rpakIaHuH -
DNEeKTPOOTPHULIATENIHLHOCTE bubmorexa HOK
58 pooTpHIl https://m.edsoo.ru/00adaab
aTOMOB XMUMHUYECKUX DIIEMEHTOB 3
bu6mmoreka [JOK
59 HNonnas xuMuueckas cBs3b https://m.edsoo.ru/00adac3

4



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

KoBanenrnas nouspHas

bubmuoreka [IOK

60 https://m.edso0.ru/00adaab
XUMHUNYCCKAAaA CBA3b 8
KoBanenTHasg HenoasgpHas bubmorexa HOK
61 P https://m.edsoo0.ru/00adaab
XUMHUNYCCKAAa CBA3b 9
bu6moreka [IOK
62 Crenedb OKUCIEHUS https://m.edsoo0.ru/00adae?
8
OKuCIUTENHHO- bubmmorexa LOK
63 https://m.edsoo0.ru/00adb07
BOCCTAHOBUTCJIIBLHBIC peaKHI/II/I 6
bu6moreka [IOK
64 OKHCIUTENN U BOCCTAHOBUTEHN https://m.edso0.ru/00adb07
6
KonTtponbHas padota Ned4 o teme bubnuorexa [JOK
65 «Ctpoenue aroma. XuMHUYECKast https://m.edsoo.ru/00adb48
CBS3b» 6
bu6moreka [IOK
P I . 0600
66 CCPBIBIN YPOK © fueHHe 1 https://m.edsoo.ru/00adb33
CUCTEMATHU3ALMS 3HAHUI c
Pesepsueblil ypok. O000IIIEHHE U bubmmorexa [JOK
67 p Ypor. iu https://m.edsoo.ru/00ad9ch
CUCTEMATHU3ALU 3HAHUI 5
68 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK

CHCTEeMaTHu3allus 3HaHUH

https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe I poBbIe

Ne
: Tema ypoka o0pa3oBaTtejibHbIE
n/a KonTpoJbHbIe IIpakTuyeckue
Bcero pecypcol
padoThI padoThI
[Iepnoandeckuil 3aK0H.
1 [lepuoauueckas cucrema 1 0 0 bubnuoreka [IOK
XUMHYECKHUX 37IeMeHTOB /1. https://m.edsoo.ru/00adb59e
N. Menpeneena
3aKOHOMEPHOCTH B
9 U3MEHECHUH CBOMCTB 1 0 0 bu6moreka [IOK
XAMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adb6b6
TEPBBIX TPEX MTEPUOJOB
Kn
3 Ho;Cefﬁ:: aH; v 1 0 0 bubmiorexa LIOK
P https://m.edsoo.ru/00adb7e2
HEOPraHMYECKUX BEILEeCTB
. Buner xumudeckoi cB3H U . . . BuGmorexa [OK
THUIBI KPUCTAITTUIECKUX
- P https://m.edsoo.ru/00adbac6
peméToK
KonTponsnas padora Nel
o teme «IloBTOopenue u
5 yri1yOjaeHue 3HaHUH 1 1 0

OCHOBHBIX Pa3/elioB Kypca
8 Kkmaccay»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Knaccudukarus

bubnuoreka [IOK

6 XUMHUYECKUX PEAKIUH 10
P https://m.edsoo.ru/00adbcb0
pa3IUYHBIM PU3HAKAM
[TonsaTHe 0 ckopocTn

7 XMUMHUYECKON pPEeaKIHH. bubnuorexa [JOK
[ToHsITHE 0 TOMOT€HHBIX H https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIUIX
[TonsiTHe 0 XMMUYECKOM
paBHOBecuH. DaKTOPHI,

8 BIIASIFOLIIE HA CKOPOCTh bubnuoreka [JOK
XAMHUYECKON peaKiuu 1 https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMHYECKOTO
paBHOBECHS
OKucauTenbHO-

9 . bu6mmoreka [IOK
BOCCTaHOBUTEJIbHbBIE

https://m.edsoo.ru/00adcade
peakuuu
Teopus

10 AJIEKTPOJIUTUYECKON bubnuoreka [JOK
nuccormanu. CWibHbBIE U https://m.edso0.ru/00adcd68
ci1abble AIIEKTPOJIUTHI

1 HNonHble ypaBHEHUS bubnuorexa [IOK

peakuun

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



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

XMUMHYECKHE CBOUCTBA
KHUCJIOT U OCHOBAaHUU B

12 CBETE MPEACTABJICHUI 00 bubmmorexa LIOK
per . https://m.edsoo.ru/00add5d8
AEKTPOIUTUYECKOM
JMICCOLIMAITIT
XuMHUYECKHe CBOMCTBA

13 COEGI;I ZCBZTG 06 bu6moreka [IOK

1} TaBJICHHUI

ber . https://m.edsoo.ru/00add8b2
AEKTPOIUTHYECKOM
JMCCOIIAAITAT

14 [TonsiTHe o rugponuse bubnuoreka [JOK
couteit https://m.edsoo.ru/00add9d4

15 O06o06meHne u bu6mmoreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00addd12
[TpakTueckas padota Ne 1.

16 «Pemenne bu6mmoreka [IOK
SKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a/1a49»

KonTtponbHas padorta Ne2
10 TeMe

17 «ONEeKTPOIUTUYECKAS bubnunoreka [JOK

JUCCOIIAAIINS. https://m.edsoo.ru/00addecO

XUMHUUECKUE peaKkI1H B
pacTBopax»



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OOm1ast xapakTepuCTUKA
rajJoreHoB. XMMHUYECKHE

bu6mmoreka [IOK

18
CBOWCTBA Ha PUMEPE https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. ConsHast

19 KHCIIOTa, XUMUYECKHUE bu6moreka [IOK
CBOWCTBA, MMOJTyYCHHUE, https://m.edsoo.ru/00adel104
MIPUMCHCHHE
[IpakTnueckast pabora Ne 2

20 o teme «Ilomyuenue bubnuoreka [JOK
COJITHOM KUCJIOTBHI, https://m.edso0.ru/00ade348
HU3y4YEHHE €€ CBOMCTBY»
Boeruucnenus mo

21 YpPaBHEHUSAM XUMHUYECKUX bubnuorexa [JOK
peaKImii, €CIIU OJMH U3 https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE

29 OO1as XxapakTepucTuKa bubnunoreka [JOK
aneMeHToB VIA-rpymms https://m.edsoo.ru/00ade64a
ANI0oTpOTnHBIE

23 MOIU(UKAILIH CEPBI. bubnuoreka [IOK

Haxoxnenue cepsl u e€
COCIMHEHUH B IPUPOJIE.

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

XMUMHYECKHE CBOUCTBA
cepbl

24

CepoBoa0po1, CTPOCHHUE,
(1)I/I3I/I‘~IGCKI/IC U XUMHUYCCKHUEC
CBOICTBa

bu6morteka [IOK
https://m.edso0.ru/00ade802

25

Oxkcupsl cepsl. CepHas
KHCII0Ta, (pU3HUecKue u
XUMHYECKHE CBOIICTBA,
MIPUMEHEHHE

bu6moreka [IOK
https://m.edsoo.ru/00adea28

26

XUMHUYECKUE PEAKIINH,
JeXalue B OCHOBE
MIPOMBIIIIJIEHHOTO criocoda
MOJIy4YECHHS CEPHOM
KHUCTIOTBI. XUMHUYECKOE
3arpsi3HEHUE OKpY Karolei
Cpelbl COETMHEHUSMU CEPhI

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

27

Brruncnenue maccoBoit
JIOJIU BBIXOJ1a IPOIYKTA
peaxiuu

bubmuoreka [{OK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OOmast xapakTepuCTUKA
3JIEMEHTOB V A-TpyIIIbL.

bu6mmoreka [{OK

28 A30T, pacpocTpaHeHue B
pactipoctp https://m.edsoo.ru/00adeeab
npupoje, Guzndeckue u
XHMMHUYECKHE CBOICTBA
Ammuak, ero pusndeckue
29 ¢ . bu6morteka [IOK
M XUMHUYECKHE CBOMCTBA,
https://m.edsoo.ru/00adf004
MOJTy4eHUE U IPUMEHEHUE
[IpakTnueckas padora Ne 3
30 o teme «Ilomyuenue bubnuoreka [JOK
aMMHaKa, U3y4eHHe ero https://m.edsoo.ru/00adf180
CBOIICTBY
A3oTHas KuCI0TA, €&
31 usiaccKue ccKite bubnuorexa [JOK
W3UYECKUE U XUMUYECKHU
. https://m.edso0.ru/00adf306
CBOMCTBA
Hcnons3oBanure HUTPATOB
H coJIe aMMOHHA B
Ka4yeCTBE MUHEPAILHBIX
N p bu6mmoreka [JOK
32 ynoopenuii. Xumuueckoe

3aI'psA3HCHUC OKPY)KaIOH_Ieﬁ
cpeabl COCAUHCHHUAMU
a30Ta

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

dochop. Oxcun dhocdopa
(V) u dhocdopnas xkucnora,

bu6mmoreka [IOK

33
bu3MUECKHe U XUMUYCCKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, MTOJy4CHHUE
Ucnonws3oBanue docdaTon

o | e
YAORPEHHH. 54T https://m.edso0.ru/00adfc20
MIPUPOTHOM CPEeJIbI
dbocdaramu
Yraepon,

35 pacnpocTpaHeHuE B bubnuorexa [JOK
npupoje, Gusndeckue u https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOMCTBA
Oxcunpl yriaeposa, ux

%5 | cwohurmn Seoromtmoome biorera LIOK

' https://m.edsoo.ru/00adfebe
Mpo0IeMbl, CBSI3aHHBIE C
okcuzaoM yriepoaa (IV)
37 YrosbHasg KACIOTa U €€ bubmuoreka [JOK

COJIn

https://m.edsoo.ru/00ae006c



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

[Ipaktuyeckas padora Ne 4
o teme "llonydenue

bu6mmoreka [{OK

38 .
YHICKHCIOT0 Tasa https://m.edsoo0.ru/00ae027e
KauectBennas peakuus Ha
KapOOHAaT-UOH"
[TepBoHauanbHBIEC TOHATHUS

39 00 OpraHMYecKux bubnuotexa [JOK
BEIIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia

40 Kpemnwnii u ero bubnuoreka [JOK
COCIMHCHHUS https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
Pemenue

41 AKCIIEPUMEHTAIBHBIX 3a]a4 bu6moreka [IOK
mo teme «BaxkHeiime https://m.edsoo.ru/00ae0bf2
HEMETAJIIbl U UX
COCTMHCHUS
KontponbHas padoTa Ne3

42 mo TeMe «BaxkHelmme bubmuoreka [JOK

HEMCTAJJIBI U UX
COCIUHCHU A

https://m.edso0.ru/00ae0e18



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OOm1ast xapakTepuCTUKA
XUMHUUYCCKUX DJICMCHTOB —
MeTaIoB. Meraiundeckas

bu6mmoreka [IOK

43
CcpAsh 1 MeTaMquCKayf https://m.edso00.ru/00ae103e
KpUCTAJUTMYECKasi peméTka.
dusnyeckue cBoOUCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA
44 METAILJIOB. bu6moreka [IOK
DIEKTPOXUMHUECKHUI PSJT https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJUIOB
O01mme crioco0nl
MOJTYy4YCHHST METaJIOB.
C .B
45 | youmenmm xunmricorms BuGnorera LIOK
yp . https://m.edso00.ru/00ae1156
peaKIuii, eCliv OJIMH U3
peareHTOB COJICPYKUT
puMecH
46 [TonsiTue o Koppo3uu bu6mmoreka [JOK
METAJIOB https://m.edso00.ru/00ae1278
47 [IlenouHbIe METAILITBI bubmuorexa IOK
https://m.edsoo.ru/00ae14b2
48 OKcHbl ¥ THAPOKCHUIBI bubnuoreka [JOK

HaTpus U KaJIUA

https://m.edsoo.ru/00ael4b2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

IlemouyH03eMEIbHBIC

bubmuoreka [IOK

49 — i
MeTamiH KaJIbIu 1 https://m.edso0.ru/00ae15e8
MarHuiu
50 Baxkneiine coelMHEHUS bu6mmoreka [IOK
KaJbLUs https://m.edsoo.ru/00ae15e8
51 O6o0meHue u
cUCTEeMaTH3alMs 3HAHUI
52 JKécTkocTh BOJIBI U bu6moreka [IOK
CIOCOOBI €€ yCTpaHeHHUs https://m.edsoo.ru/00ae1886
53 | navome mEooon pom bimorera LIOK
) ﬂ" https://m.edsoo.ru/00aelae8
1 METOJIbI €€ yCTpaHEHUs
bu6moreka [IOK
54 An 7
FOMMHIH https://m.edsoo.ru/00aelc64
55 AmMdoTtepHbIe CBOMCTBA bubnuorexa [JOK
OKCHJIa ¥ THIPOKCH/IA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 K
eeso https://m.edsoo.ru/00ae1d86
Oxcupl, THAPOKCHUIBI U BuGmiorexa 1IOK
57 conu xene3a (II) u xxenesa

D)

https://m.edso0.ru/00ae35e6



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

58

O060011IEHNE U
cUCTEMAaTU3alus 3HaHUI

59

[Ipaktuyeckas padora Ne 7.
Pemenne
IKCIIEPUMEHTAJIbHBIX 337124
no teMe «BaxHenme
METaJIIbl U UX
COCIUHCHHUS

bu6mmoreka [{OK
https://m.edso0.ru/00ae3de8

60

Brraucnenns no
YpaBHEHUSM XUMHUYECKHUX
peaKuuii, €Clii OJIUH U3
peareHTOB J1aH B U30BITKE
WJTU COJICPYKUT MPUMECH.
Brrunciaenus MaccoBoi
JIOJIA BBIXOJ1a TIPOTYKTA
peakiumn

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1750

61

O06001IeHne u
CUCTEMATHU3ALMS 3HAHUI

62

KontponbHas pabora Ne4
o teme «Baxneiiue
METaJIbl U UX
COEIMHEHUS

63

Bemiectsa u marepuaisl B
NOBCEIHEBHOU KU3HU
yeJIoBeKa

bu6mmoreka [JOK
https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

XUMHYECKOE 3arpsi3HEHUE bubnuorexa [JOK
64 . 1
OKpYKaloIIeH cpe/ibl https://m.edsoo0.ru/00ae4270
65 Posnp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX TPoOIeM https://m.edsoo0.ru/00ae4270
P i .
66 oegsg BTI){IEG:YEIOK 1 Bubnmorexa [IOK
B . https://m.edsoo.ru/00ae0d0a
cucreMaTrui3anus 3HaHuu
P i .
B . https://m.edsoo.ru/00adb33c
cucreMaTrui3anus 3HaHuu
P 7 .
68 0663:2 BI;IEeYEOK 1 bubamorexa LOK
B . https://m.edsoo.ru/00ad9ch2
CHCTeMaTH3alys 3HAHUH
OBLIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 1IJI1 YYEHUKA

* UckyccTBo: My3bika, 8 kiacc/ Haymenko T.U., Anees B.B., OGmecTBo ¢ orpaHu4eHHON
0TBETCTBEHHOCTHIO «[[PODA»; Axkunoneproe obmiectBo «M3aarensctBo «IIpocBemienue»
» My3sbika: 5-i knacc: yueonuk / Cepreesa I'. I1., Kpurckas E. JI., AkiimorepHoe 0011ecTBO
«M3narenscTBO «lIpocBemenue»

» My3bika: 6-i kiacc: yaueOHuk, 6 kiacc/ Cepreesa I'. I1., Kpurckas E. J1., AkunonepHoe
obmectBo «M3natenscTBO «lIpocBenienne

» My3sbika: 7-# knacc: yueonuk, 7 knacc/ Cepreesa I'. I1., Kpurckas E. J1., AkunonepHoe
oburectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

[Toypounsie pa3zpaboTku K ypokam My3biku B 5 - 7 knaccax ['.I1. Cepreesa, E.J[. Kputckas.
[Toypounsie pa3zpaboTku K ypoky my3biku 8 kinacc T.U. Haymenko, B.B. Anees.

Mys3bika. [Iporpammsl 00111€e00pa30BaTeNbHBIX YUPEXKIEHUIN 5-8 Ki1acchl.

B nomonis npenogasarento. Myssika. 1 - 7 knacesl. E.H. Apcennna.- Bosrorpazn: Yuurens,
20009.

CoBpemennblit ypok My3biku. T.A. 3atamuna. Mocksa "I'mo0yc".

Myssika. [Inanupyemsle pesynpratel. Cucrema 3amannid 5-7 knacc [ox penaxnuei I'.C.
Kogsanésoii, O.b. Jlorunosoii. M "IIpoceemenue'2020

HUD®POBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
bu6mmoreka [IOK.
https://resh.edu.ru
https://infourok.ru
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