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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMUHM Ha YPOBHE OCHOBHOTO 00OIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHHUSA U C YYETOM KOHIICTIIMU MPENOaBaHusl Y4eOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTeNbHBIX opranu3anusx Poccuiickoii @exnepariui.

[IporpaMma mo xuMmMuu Aa€T MpeAcCTaBICHHE O LEsAX, oOuel crpaterun oOydeHus,
BOCIIUTaHUSI U Pa3BUTHS OOY4YaIOLIMXCS CpEeACTBAMHM y4eOHOro IpeIMeTa, yCTaHaBIMBAET
00s3aTeNbHOE NPEIMETHOE COJepKaHUe, MPEeLyCMAaTPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpHUPOBAHHUE IO pa3jiesiaM U TeMaM MPOrpaMMBbl [0 XUMHH, ONPEAEISAET KOJIMUYECTBEHHbIE
1 KaUE€CTBEHHBIE XapaKTEPUCTUKU COJIEPHKAHUS, PEKOMEHIYEMYIO [TOCIEI0BATEIbHOCTD U3yUESHHUS
XUMHH C YUETOM MEXKIIPEJIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJaromuxcs, OnpeessieT BO3SMOXKHOCTH MpeAMeTa AJIs pealin3aluu
TpeOOBaHUN K pe3yJabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeibHON MpPOrpaMMbl Ha YpOBHE
OCHOBHOTO 0O0miero oOpa3oBaHHs, a Takke TpeOOBaHMN K pe3yibTaraM OOydeHHUS XMMHH Ha
YpOBHE Lieel U3ydyeHus MpeaAMeTa U OCHOBHBIX BUJOB Y4eOHO-TIO3HABATENbHOM NIE€ATEIBHOCTH
00yJaromerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHUE XUMUU CIY)KUT OCHOBOM 17151 OopMHUpPOBaAHUS MUPOBO33PEHHUS 00Y4aIOIIErocsi, ero
MIpeJICTaBICHUI 0 MaTepuaIbHOM €AMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (POPMUPYEMBbIE XUMHEH
MIPEJICTaBJICHHsS O B3aMMOIIPEBPAIICHUSX SHEPTUU U 00 BOJIIOIMHU BEIIECTB B IPUPOJIE, O MyTAX
pemieHus TH00ANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3/JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3alii BO3MOXKHOCTEH 17151 caMOpa3BUTHSI U POPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o011ei U QyHKIMOHAIbHOU IPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMUPOBAHKE MBILIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 0Oyuaroumxcs,
HAaBBIKOB  HMX  CAMOCTOSITEJIbHOM ~ y4eOHOW  JeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOOUMBIX Kak B TIIOBCEJHEBHOW JKM3HH, Tak M B
npodeccuoHalIbHOMN 1A TENbHOCTH;

3HAKOMHUT CO CHeUU(UKONH HAaydHOTO MBIIIJICHHS, 3aKJIaJbIBa€T OCHOBBI 1IE€JIOCTHOTO
B3IIJa Ha E€AMHCTBO TMPHUPOJABI U  4YeNOBEKa, SBISETCS OTBETCTBEHHBIM  ATAlloM
B (hopMHpOBaHUM €CTECTBEHHO-HAYYHOUM IPaMOTHOCTH O0YUaIOIINXCS;

crocoOcTByeT (OPMUPOBAHHMIO IIEHHOCTHOIO OTHOUIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOyyaromuxcs.

JlaHHbIe HampaBiieHHs B OOyYeHHHM XUMHUHU 00ecreuuBaroTcs creun@ukoil coaepkaHus
y4eOHOTO MpeMeTa, KOTOPBIN SBISIETCS MeJaroruuecky aJanTupPOBaHHBIM OTpaXKeHHeM 0a30BOM
HayKl XMMUU Ha ONPENIEIEHHOM JTalle €€ pa3BUTH.

Kypc xumuM Ha ypoBHE OCHOBHOTO 0O0IIero o0pa3oBaHMs OPHUEHTUPOBAH Ha OCBOCHME
00y4aroIMMUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATUNA XUMUHU, OCHOB HEOPraHMYECKOW XUMUH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKOi XUMHH.

CtpykTypa coiepskaHusi MPOrpaMMbl 10 XUMHU COPMHPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona k €€ usydeHuro. ColeprkaHuE CKIIAJbIBAETCS U3 CHUCTEMBI MOHATUH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CHUCTEMbl MOHATHH O XUMHUYeckod peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OPIaHM30BaHbl 0 NPUHIUIY MOCJIEAOBATEIBHOIO Pa3BUTHS 3HAHUN HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akoHa [[. 1. MenpeneeBa Kak OCHOBHOT'O 3aKOHA XUMHUH;

— Y4YEHHMsI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— TPEICTaBJICHUHN 00 IMEKTPOIUTUYECKON IUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pPAcCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKU IOJYYEHHBIX U
OCMBICTICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS K JPYrOMY, BBITTOJIHSS
(byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOKHOCTEH MPAKTUIECKOTO
MIPUMEHEHUSI U TIOJYUEHUS N3y4aeMbIX BEIIECTB.

OcBoeHHe MporpamMMbl IO XUMHH CHOCOOCTBYET (OPMHUPOBAHUIO MPEJACTABICHUS O
XMMHUYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumuu
MIPOUCXOIUT C IPUBJICUEHUEM 3HAHUM U3 paHee N3yUEHHBIX yUeOHbIX peaAMETOB: «OKpyKaromui
Mup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu n3yyeHun XUMUU MPOUCXOIUT (OPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEbHOCTH YeJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. 3ajaya y4eOHOTO NpeAMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O000OIIEHUH MHPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
MPUOOIIEHNH K HayYHBIM METOJ[aM MO3HaHUS [IPU N3YYEHUHU BEIIECTB U XMMHUECKUX peaklui, B
GbopMHUpPOBAaHMM ¥ pPa3BUTUU I[IO3HABATEIbHBIX YMEHHH M HMX MPUMEHEHHMH B Y4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITeTbHOCTH, OCBOCHUU MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B TOBCEIHEBHOM JKU3HHU.

[Ipn W3ydyeHMH XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs Ba)KHOE 3HAUEHUE
MPUOOPENH TaKue 1EeJH, KakK:

—(hopMHpoBaHHEe HHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CamMo00Opa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TMPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—HalpaBJIEHHOCTh OOYYCHHS] Ha CHCTEMAaTHYECKOE MPHOOIIEHHE OO0ydJaronmxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHON  JIEATENbHOCTH,  HAyYHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

—obecrieyeHre YCIOBHM, CHOCOOCTBYIOIIMX NPUOOPETEHHIO OOYYarOIMIUMHUCA —OIbITa
pazHooOpa3HON AeATeIbHOCTH, MO3HAHUSA U CAMOIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHI[HI1 ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMUHBIX BUAOB JESITEIbHOCTH;

—dopmupoBanue o0mel yHKIHOHATBHON U €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM
YHClie YMEHHUH 00BACHATH U OLIECHUBATH SABJICHUS OKPYKAIOIIETO MUPA, UCTIONb3Ysl 3HAHUS U OIIBIT,
MOJIyYEHHBIC MPU M3YyYCHUH XUMUU, MPUMEHSATh UX MPU PEIICHUU MpoOJieM B MOBCEIHEBHOMN
KU3HU U TPYJIOBOU JIESATENBbHOCTH;

—dopmupoBaHe y 00y4arOIIUXCs TYMAaHUCTHUECKUX OTHOIICHHI, MOHUMAHUS LIEHHOCTU
XMUMHYECKUX 3HAHUM A BBIPAOOTKU SKOJOTHYECKU II€JIeCOO0Pa3HOro MOBEICHUS B OBITY W
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTHUBALMHU K O0YyYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTaHHIO
Ha OCHOBE YCBOEHMs OOIIEYETOBEYECKMX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIECHHOCTH JAajbHEUIIero 00ydeHHus..

OO11ee 4nciI0 4acoB, OTBEIEHHBIX ISl M3Y4EHHUsS XMMHUHU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaBiseT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Heziem0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).

COJEPKAHUE OBYYEHUA



8 KJIACC

IlepBoHaYa/IbHBIE XMMUYECKHE MOHATHUSA

[Ipenmer xumun. Ponp XuMHM B KMU3HM 4YEJNOBEKA. XHUMHS B CHCTEME HayK. lena u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ArperaTHoe cCocTosiHuE BeniecTB. [lonstre o MeTogax
no3HaHus B XuMuu. Yucteie BemectBa U cMecu. CriocoObl pa3ieiieHus: CMeceu.

ATOMBI ¥ MOJIEKYJIbI. XUMHUECKHE 3IeMEeHThI. CHMBOJIBI XUMHUUECKHX 31eMeHTOB. [IpocThie
Y CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumudeckas popmysa. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemiecTB. OTHOcHTeNbHAass aToMHas Macca. OTHOCUTENbHAsh MOJICKYJspHAas macca.
MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COCAMHEHHH.

KonnuecTtBo BemectBa. Mosbs. MossipHast Macca. B3auMOCBSI3b KOJIMUECTBA, MACCHI M YUCTIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hopmynaM XUMUYECKUX COCTUHEHHI.

dusnyeckue M XUMHYECKHE SIBIICHUS. XHUMHUYECKas peakius U e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHwus, pa3yioKeHUs, 3aMelIeHNs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW IMOCY/IOH, MpaBUiaMU PabOTHI B JIAOOPATOPHH U TIpUEMaMU
oOpareHus ¢ J1abopaTopHbIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W OMUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOIeHNEe (PU3NUeCKuX (TUTaBJICHUE BOCKA, TAsTHUE JIbA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTMBAHNUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MEJIa C KUCIIOTOW) SIBJICHUH, HAOIIOICHUE 1
OTHCaHKE MPU3HAKOB MPOTEKAHUSI XUMUYECKHX peakluil (pa3ioxeHue caxapa, B3auMoIeHCTBUE
CEPHOM KHUCJIOTHI C XJopuaoMm Oapusi, pazioxenue ruapokcuna meau (II) mpu HarpeBanuwm,
B3aMMOJICICTBUE keme3a ¢ pacTBopoM coiu Menu (II), mzyuenne crnocoOoB pazieneHus cMecei:
C TMOMOIIBI0 MarHuTa, (QUIbTPOBAaHHE, BbIMAPUBAHUE, JAUCTHUIALMSA, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOM COJNM, HAOJIOJACHHE U OIMMCAaHUE PE3YJbTAaTOB IMPOBEICHUS
OMbITa, WIUIIOCTPUPYIOLIETO 3aKOH COXpaHEHHs MacChl, CO3JaHME MOJeNeld MOJIEKYI
(ITapoCTePIKHEBBIX ).

BaxHeiimue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — 37aeMEHT M MPOCTOE BELIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakluuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHCIOpoJa B Jaboparopud U
npoMelieHHocTu. KpyroBopot kucinopoga B npupoae. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/a.

TemoBoit 3ddexkr Xumuyeckoil peakuuud, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- U
SHAOTEPMHUUYECKUE peaKkuuu. TOIMIMBO: Yroiab M MeETaH. 3arpsi3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — sanemeHT u npoctoe BemiecTBo. Haxoxnaenue Bogopoaa B mpupoe, Gu3ndeckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI mostydyeHusi. Kuciotsl u comnu.

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

®usnyeckue cBorcTBa BOAbl. Boma kak pacrBoputens. PactBopel. HacelieHHbsie u
HEHACBIIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BELIECTBa B
pactBope. XuMu4eckue cBoMcTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmyeckux coenuHeHuil. Okcunpl. Knaccudukamus OKCHIOB:
cojieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHre okCuaoB.



OcHoBanmsi. Kiaccudukanus OCHOBaHWH: INENOYM M HEPACTBOPUMBIE OCHOBAHWSL.
Homenknarypa ocHoBanmil. ®Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydenue
OCHOBaHUM.

Kucnotsl. Knaccudukarnus kucinor. Homenkinarypa kucinot. @u3nyeckiue ¥ XUMUYECKUE
cBoiicTBa KucaoT. P aktuBHoctu meramoB H. H. bekerosa. Ilosryuenue Kucnor.

Conu. Homenknarypa coseil. dusnueckue U XMMUYeCKHe cBoiicTBa cosieil. Ilomydenue
COJIEH.

['enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIIPEJICJIEHUE COJAEpKaHUs KUCIOpOoJa B BO3JyXe, MOJydeHHE, COOMpaHue,
pacrno3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCHUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHJOB W OIMCAaHME MX CBOICTB, IMOJy4Ye€HHE, cOOMpaHue, paclo3HaBaHUE U
M3y4eHuEe CBOWCTB BOJopojAa (TopeHue), B3aumojieiicTBue Bojopoaa ¢ okcumom memu (II)
(BO3MOXHO MCTIOJH30BAHUE BHICOMATEPUAIIOB), HAOIOIEHNE 00PA3I0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIEAOBaHHE OCOOEHHOCTEW PpAacTBOPEHHUS BEILECTB C Pa3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MAacCOBOM J0OJIEH pacTBOPEHHOIO BEIECTBA,
B3aMMO/JICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOYKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEJOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOpAaX KHUCIOT U IIEN0Yel, H3ydeHHe
B3anMoeiicTBus okcuaa meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI, KUCIOT ¢ METaJIAMH, PEAKITUI
HENTpaau3alny, MoJiydeHHe HEPACTBOPUMBIX OCHOBAaHUH, BEITECHEHHE OJIHOTO METajula IpyruM
U3 pacTBOpa COJIM, pEIIeHHE SKCIEPUMEHTAIbHBIX 3aday 1o TeMme «Baxueiimme kiacchl
HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akon u Ilepuoanyeckasi cucrema xumuuyeckux 3jiemenros JI. WU.
MenpgeseeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBbie MONBITKH KJIacCU(UKALNN XUMUUECKUX 3JIeMeHTOB. [IoHsATHE O TpyIax cXOAHbIX
AIIEMEHTOB (LIEJIOYHBIE U MIETIOUYHO3EMENIbHBIE METAILIbI, TaJIOTE€HbI, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[lepuognueckuit  3akoH. Ilepuonmueckas cucrema XUMUYECKHX 31eMeHTOB /.
N. MenneneeBa. KopoTtkonepuoanas u jmmHHONIEpHoaHas Gopmbl [lepuoaumdeckoit crucTembl
xumuueckux oanemeHtoB JI. WM. MenneneeBa. llepuoast u rpynnbl. PU3HMYECKUM CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saiep. M30Tombl. DiekTpoHbl. CTpOSHHUE 3JIEKTPOHHBIX
obosouek atoMoB mepBbIX 20 xumuueckux dnemMeHToB llepuommyeckoit cucrtemsr /.
N. MenneneeBa. XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA 110 €ro noJioxkeHuto B [lepuoanueckoit
cucteme 1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUs pajyca aTOMOB XMMHUUYECKHUX 3JIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB O IPYIIaM U IEPUOAAM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoauueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U nipakTuku. JI. . MenneneeB — yd€HbIN U TpaKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas u HETOJISIpHAS ) CBSI3b.
DIEeKTPOOTPULIATENLHOCTh XUMUUECKUX 31€MEHTOB. MloHHas! CBA3b.

Crenenb okucieHust. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoliecchl okucneHus
1 BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenn .

M3y4eHHe 00pa3IloB BEIIECTB METAUIOB U HEMETAJIOB, B3AUMOACHCTBHE THAPOKCUIA IITHKA
C pacTBOpaMH KHUCIOT M IIEJI0YEH, MPOBEACHUE OMBITOB, WJUTIOCTPUPYIOIIUX TMPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOPEHHE, PEAKIIUU Pa3NIOKEHUs, COSTUHECHNUS).

Mesicnpeomemmnoie ceasu



Peanuzanus MeXnpeaIMEeTHbIX CBSI3€H MPU M3Yy4EHUM XMMUHU B 8 KJIACCE OCYILLECTBIISETCS
4Cpe3 UCII0JIb30BAHUEC KAaK O6H_II/IX CCTCCTBCHHO-HAYYHbIX HOHSITI/If/’I, TaxKk 1 HOHﬂTHﬁ, SABJIAFOLIIUXCS
CUCTCMHBIMU JJId OTACJIbHBIX MTPCAMETOB €CTCCTBCHHO-HAYYHOTI'O LIUKIJIA.

OO01mue ecTeCTBeHHO-HAYYHbIE TIOHITHS: HAyYHBIN (DAaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAJIH3,
CHHTE3, Kiaccu(uKamusi, NEepUOJUYHOCTh, HAOIIOACHUE, OSKCIEPUMEHT, MOJCIHPOBAHHUE,
M3MEpEHUe, MO/ICNb, SIBJICHHUE.

®usuka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHJ, HN30TOIIbI,
pPalMOaKTUBHOCTh, MOJIEKYJa, DJEKTPUYECKUN 3apsij, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOAHUE BfIIECTBA, I'as, q)HSI/I‘IGCKI/Ie BCJIIMYHMHBI, CAUHUIBI U3MEPCHHA, KOCMOC, IIJIAHCTHI,
3BE351, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadust: atmochepa, rugpocdepa, MUHEpaIbI, TOPHBIE TOPOABI, [T0JIE3HBIE HCKOMIAEMBbIE,
TOIUIMNBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XuMHYecKasi peaKus

[lepmognueckuit  3akoH. Ilepuommueckas cucremMa XMMHUYECKHX 3JIeMEHTOB [l
N. MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHWHM CBOWCTB XHMHUYECKHX
AIIEMEHTOB TMEPBBIX TPEX NEPUOIOB, KallWs, KaJbIUs U WX COECIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoil cucteMe U CTPOEHUEM HX aTOMOB.

CtpoeHue BelIeCTBAa: BHUJBl XMMHYECKOW CBA3U. THUMBI KPUCTALIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKN U BUJIa XUMUYECKOM CBSA3H.

Knaccudukanus m HOMEHKJIATypa HEOPTraHWYECKHUX BEIIECTB. XHWMHUUYECKHE CBOWCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3JIMYHBIM KJlaccaM HEOPraHMYECKUX COEAMHEHWH, I€HEeTHYeCcKas
CBSA3b HEOPraHWYECKNUX BELIECTB.

Knaccudukanus XuMU4ecKHX peakUuid MO pa3UYHbIM MpHU3HAKaM ([0 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY 3 (HEKTy, IO U3MEHEHUIO CTENEHEH OKUCIIeHUs
XUMHYECKUX DIIEMEHTOB, IO O0paTUMOCTH, [0 YYacTHIO KaTaiuzaropa). OK30- H
SHJOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMHUYECKNE YPABHEHUSI.

[lonsitne o ckopoctu xumuueckoi peaxuuu. [lonarue 06 oOpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakuusx. [IoHsaTHE O TrOMOreHHBIX M TreTeporeHHblx peakuusax. [lonarue o
karanuse. [lonsarue o xumMmuueckoMm paBHOBecHH. PaKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMUYECKOM
peakLMK U MOJOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHUCAUTENbHO-BOCCTAHOBUTENBHBIC PEAKIUH, JJICKTPOHHBIM OallaHC OKHUCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. CocTaBieHUE YPaBHEHUU OKHCIUTEIIBHO-BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/I1a AJIEKTPOHHOTO OanaHca.

Teopust 3MEKTPONUTUUECKON IUCCOLUMALIMM. DJIEKTPOJIUTHI U HEIEKTPOJUTHI. KaTHOHBI,
aHUOHBIL. MexaHU3M JUCCOIMAIIMHU BEIIECTB C PA3IMYHBIMU BUIAMHU XUMUYECKOH CBsA3U. CTeneHb
nucconuanuu. CUIbHbIE U c1a0ble SJeKTPOIUTHI.

Peakunu moHHoro oOMeHa. YcCloBUs MPOTEKaHUS peaklUii MOHHOTO OOMEHa, TOJHBbIE U
COKpall€éHHble MOHHbIE ypaBHEHMs peakuuil. CBOWCTBA KUCIOT, OCHOBAHUW M COJIEH B CBETE
MpeCTaBICHU 00 SJIEKTPOIUTUYECKON auccoruanui. KadecTBeHHbIE pEakIuu Ha HOHBL
[TonsTHE O THAPONIM3E CONIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEJSAMM KPHUCTANIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METAJUIOB M HeMeTauioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pPEaKIUU OT BO3JACHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIEOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIECTB, MPOLECCA TUCCOLHALUU
KUCJIOT, LIeNIoYel U coJielt (BO3MOXKHO MCIIOJIb30BaHNE BHICO0 MAaTEPHUAJIOB), TPOBEACHUE OTBITOB,



WUTIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHWsS pPEaKUWii HMOHHOTO oOMeHa (0Opa3oBaHHE OcCajKa,
BbIJICJIEHUE Ta3a, 00Opa3oBaHMUE BOJIbI), ONBITOB, WIUIIOCTPUPYIOIIHUX HPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKLUN (FOpEHHUE, peakluu DPas3IoKEHUs, COSAUHEHHUs), PACIIO3HABAaHUE
HEOPraHMYECKUX BELIECTB C IIOMOUIbI0 KAuyE€CTBEHHBIX pEaKUMi Ha HOHBI, pEIICHHE
9KCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHHSA

OOmiass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
crerieHu okucienusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJIOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBUE C MeETajulaMd, HEMEeTalllaMu,
miesioyamu).  Xsjopoogopon. ConsHas KHMCIOTa, XHUMHYECKHE CBOWMCTBA, IOJIyY€HUE,
npuMeHeHue. J[efcTBre XJiopa U XJI0pOBOJAOPO/Ia HA OPraHU3M YeJIOBeKa. BaxkHeuie XJiopuibl
U UX HaX0XJCHHUE B IIPUPO/IE.

OObmass xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OcCoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (pu3MUecKue CBOICTBA MPOCTHIX BEIIECTB —
KHUCIIOpO/ia M Cepbl. AJUIOTPOIIHbIE MOAU(UKAIIMK KUCIOPOJa U cepbl. XUMUYECKHE CBONCTBA
cepsl. CepoBojiopoj, cTpoeHue, (U3MYEeCKue M XUMUYecKhe cBoMcTBa. OKCHIBI CEphl Kak
MIPE/ICTaBUTENN KHUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3MYECKHE U XMMHUYECKHUE CBOICTBa
(oOmme kak mpeacTaBUTENs Kilacca KUCIOT U crienupuyeckue). XUMUYECKHe peakiny, JexKariue
B OCHOBE ITPOMBIIIJIEHHOTO cII0co0a MoTyuyeHus: cepHor KUCIoThl. [IprMeHenne cepHOi KUCIOTHI.
Conu cepHOM KHCIOTHI, KaueCcTBEHHas peakuus Ha cyiabdar-uoH. Haxoxnenue cepbl u eé
COEIMHEHUH B MPHUPOJAE. XUMUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpellbl COCUHEHUSMH CEPbI
(KUCIOTHBIE NOXKIM, 3arpsI3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPALEHUS.

OO6mass xapakTtepucTuka 35eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCICHHUA. A30T, pacHpoCTpaHEHHWE B MpUpoie, (U3NYECKHE WU
XUMUYecKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndeckue u XUMHIECKHE
CBOMCTBA, MoJlyueHe U npuMeHenue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHHMA. A30THas KHUCIIOTa, €€ IOJIydeHHe,
¢bu3uvecKkue W XMMHYECKHE CBOMCTBAa (0OIIME KakK TPENCTABUTENs Kiacca KHCIOT |
cneun¢uyeckue). Vcnonap3oBaHue HUTPATOB M COJEM aMMOHHUS B KauyeCTBE MHUHEPAJIbHBIX
ynoOpeHnil. XuMudeckoe 3arpsi3HeHHe OKpYyXKarolleld Cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/M, 3arps3HEHUE BO3JyXa, MOuBbl M BOA0EMOB). Pocdop, amnorponHsle MoAUDUKALUU
docdopa, busnyeckue u xumudeckue cpoiicta. Oxcuna dochopa (V) u dhochopHas kuciora,
¢bu3nyeckue M XMMHYECKHE CBOIcTBa, mosyudeHue. Vcnosab3oBaHue ¢ochaToB B KauyecTBe
MUHEPAJIbHBIX YA0OpEHHH.

OO6mrast xapaktepucTuka 3yeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHble CTENCHU OKHCICHUS. YTJIEpo, alUIOTPONHbIE MOJU(PUKALINY, PACTIPOCTPAaHEHHE B
npupoje, pusnuecKkue U XuMudeckue cBoictsa. Ancopbuus. KpyroBopoT yrieposaa B npupoe.
Oxcunpl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOICTBA, JEHCTBHE HA JKUBbIE OPraHU3MBI,
HOJIydeHHE U MPUMEHEHHE. JKOJOTHYECKUE MPoOiIeMbl, cBs3aHHbIe ¢ okcuaoM yriepona (1V),
rUnoTe3a rio0ajabHOrO0 MOTEMJICHUs KIuMara, MapHUKOBbIM 3¢ ¢ekT. YroabpHas KuciaoTa U eé
COJM, UX (pu3MuecKkrue M XMMHUYECKHE CBOMCTBa, IMOJy4yeHHE U NpuMmeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uOHBI. Vcrosib30BaHNe KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIEHHOCTH
U CeIIbCKOM XO3SIHCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSX Yriepoja
(MetaH, 3TaH, 3THJIEH, alleTUJIeH, 3TaHOJ, TIIMIEPHH, YKCYCHas KuciaoTa). [IpupoaHbie HCTOUHUKN
YTJI€BOAOPOOB (Yrojb, MPUPOIHBIN ra3, He(PTh), MPOIYKTHl UX NepepaboTku (OEH3UH), UX POJIb
B OBITY M NPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, Oenkax,
yIJIeBOJAaX — M MX POJM B JKU3HM deJOBeKa. MarepuanbHOE €IMHCTBO OpPraHHYeCcKuX Hu
HEOPraHMYECKUX COEIUHEHM.

Kpemuuii, ero ¢usuueckue M XUMHYECKHE CBOWCTBA, NOJY4Y€HHE WU IPUMEHEHHE.
CoenuHenus kpeMmHuss B mnpupoje. OOmme mnpezacraBieHus o0 okcuzae kpemuus (IV) u
KpeMHHEBOH kucnoTe. CUIIMKATHI, MX HCIIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. BaxkHelue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobrembl
0€30I1aCHOTO MCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3yueHre oOpas3loB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBEICHHE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-UOHBI U HAOIIOJCHUE NMPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaromme (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUH (BO3MOXKHO
WCIIOJIb30BAHUE BHJICOMATEPUAJIOB), O3HAKOMJIEHHE C OOpasliaMH XJIOPHUIOB (TajJOTeHHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJICOMATEpHasoB), HaOIIOJEHHE TMpollecca OOyriauBaHMs  caxapa IOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4EHHE XUMUYECKUX CBOWCTB pa30aBiIE€HHOW cepHOM
KHCJIOTBI, TIPOBE/ICHUE KAUYECTBEHHOH peakiuyu Ha cyabparT-uoH U HaONIOJeHHE NpHU3HaKa e
MIPOTEKAHUsI, O3HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHM a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMy a30THBIX U POchOpPHBIX yI00peHHil,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M HU3YYEHHE CBOMCTB aMMMaka, IpPOBEJIECHUE
KayeCTBEHHBIX peakluii Ha HIOH aMMOHUS U (ocaT-1uoH U U3y4eHHEe MPU3HAKOB UX MIPOTEKAHUS,
B3aUMO/ICHICTBUE KOHIEHTPUPOBAHHON a30THOM KHMCIOTHI C MEJbI0 (BO3ZMOKHO HCIOJIb30BAHUE
BUJIEOMATEPUANIOB), M3y4YEHHE MOJeNIed KpPUCTAIMYECKUX pEIETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMJIEHHUE C IIPOLIECCOM a/ICOPOIIMHM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yTIEM U yCTPOMCTBOM MPOTHUBOTa3a, MoJydeHne, COOMpaHue, paclo3HaBaHue U U3y4eHHE CBOWCTB
YTJIEKUCIIOro rasa, MPOBEIeHHE KAaueCTBEHHBIX peakiui Ha KapOOHAT M CHUJIMKAaT-UOHBI U
U3y4YeHHE TMPHU3HAKOB WX [MPOTEKaHMs, O3HAKOMJIEHME C TPOAYKIHEH CHIMKAaTHON
MIPOMBIIIJIEHHOCTH, PellIeHne SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelne HeMeTasulbl U UX
COETUHEHUS.

MeTaJuibl M UX COEIMHEHUS

OO01as XapakTepucTHKa XUMUYECKHX JIEMEHTOB — METAJJIOB Ha OCHOBAHHUU UX TOJIO0KEHHS
B Ilepuonuueckoil cucreme xumuueckux anemeHToB JI. M. MenzeneeBa U CTpOCHUS aTOMOB.
Crpoenue meramioB. Meramnyeckas CBSA3b M METAUIMYECKas KPUCTAIMYECKas pEenIETKa.
DJIEKTPOXUMUYECKUN PAJl HANPSHKEHU MeTaioB. PHU3MYEeCKMe U XHUMHUYECKHE CBOMCTBA
MetaiioB. OOme cnocoObl notydyeHus MetamioB. [loHsTHe o KOppo3uKM MeTasioB, OCHOBHbBIE
crocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTaslb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U UX
MIPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[lenounble MeTaIlIbL: MOJ0KEHUE B [leproauyeckoil cucteMe XUMUYECKUX 3J1€MEHTOB /1.
W. MenneneeBa, CTpOEHHE UX aTOMOB, HaxoxJeHHe B mpupone. Ousmyeckne M XUMHYECKUE
CBOICTBa (Ha mpuMmepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUIA.

[IlenouyHo3emMenbHbIE METAUIBI MATHUM U KaJIbLIMI: 110J10KeHue B [lepuonnueckoii cucreme
xumuyeckux snemeHToB JI. WM. MenaeneeBa, cTpoeHHME MX aTOMOB, HaxOXKJEHUE B IPHUPOJE.
®u3nueckue U XMMHYECKHE CBOMCTBA MarHus M Kalblus. BaxHeilne coOequHEHUs KalbIus
(oxcua, rupokcu, comn). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuii: nosoxenue B Ilepuoanueckoil cucreMe XUMHUYECKUX 3iemMeHToB [l
N. MenaeneeBa, CTpo€HUE aTOMa, HAXO0XKACHHUE B IpUpoJie. PU3ndecknue 1 XMMUYECKHUE CBOMCTBA
atoMUHUS. AM(pOTEpHbIE CBOIICTBA OKCHIA U THIPOKCHIA ATFOMUHUS.

XKeneso: mnonoxenne B llepuoanueckoil cucreMe XMMHMUYECKHX d3ieMeHTOB [l
N. MenneneeBa, CTpO€HUE aTOMa, HAXOKIEHUE B Iprpoie. PU3NUECKUEe U XUMUYECKUE CBONCTBA
xene3a. Okcunsl, Tuapokcuasl u conu skenesa (II) m sxenmesa (III), ux cocras, cBoiicTBa U
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3IiaMy METAJIJIOB U CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU, H3yUECHUE
Pe3yabTaTOB KOPPO3UH METAIUIOB (BO3MOXKHO MCIIOIb30BaHUE BUIEOMATEPUAIIOB), 0COOEHHOCTEH
B3aUMOJICHICTBUS OKCHJA KajblUsl W HATpuss C BOJOM (BO3MOXHO MHCIIOJIb30BaHHE
BUJICOMATEpPHAJIOB), HCCIIEIOBAaHHE CBONCTB KECTKOM BOJIBI, Ipollecca TOPEHHs JKele3a B
KuAcIopoAe  (BO3MOXKHO  HCIHOJB30BAHHWE  BUAEOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS



KAueCTBEHHBIX PEaKlUi HAa MOHBI: MarHus, Kajablus, aJllOMUHUS, ITMHKA, kene3a (II) u xenesza
(11), memu (II), HabmroIeHHE W OMUCAHUE MPOIIECCOB OKPAIIUBAHUS TUIAMEHH MOHAMH HATPHS,
Kalusl U KaIblus (BO3MOXHO HCIIOJIh30BAaHUE BUACOMATEPUATIOB), UCCIEIOBAHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA ATIOMUHUS U THJIPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 33]1a4 110
TeMe «BaxxHeHIme MEeTaJluIbl U UX COCTUHEHUSD.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa u maTepuasibl B TOBCEHEBHOM JKU3HU 4eJOBeKa. be3omacHoe MCMOIb30BaHKE
BEIIECTB M XUMHYECKUX peakiuil B ObITy. [lepBasg momMoms mpu XUMHYECKHX OXOTax H
OTpPABJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpyXKaroien cpeapl (mpenenbHas JOMyCTUMass KOHIICHTPAIUS
Bemects, najiee — [1JIK). Poias xumun B perieHun 3K0JI0rHYECKUX MPOoOeMm.

Xumuueckuit IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTepUaJbl).

Meoscnpeomemmnoie ceasu

Peanuzarust MeXNpeIMETHBIX CBSI3€M MPU U3YyYEHUU XUMHUU B 9 Kjacce OCYIIECTBIISETCS
Yepe3 UCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MMOHSTHH, TaK U MOHSATUMN, SBIISIOIIUXCS
CHUCTEMHBIMU IS OTJCJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIM (aKT, TUTIOTE3a, 3aKOH, TEOPUs, aHAJTU3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTb, HAOTIOICHUE, OKCIIEPUMEHT, MOJICITUPOBaHUE,
U3MEPEHUE, MO/IENb, SIBJICHUE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPUAITHI.

dusmka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIWA, H30TOIIbI,
pPaIMOaKTUBHOCTh, MOJICKYJa, OJJIEKTPUUYECKUH 3apsijl, TMPOBOJHHUKH, TOJYIIPOBOIHUKH,
TUDIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, ras,
pacTBoOp, paCTBOPUMOCTD, KpUCTAILITNYECKasl pelIETKa, CIIIaBbl, PU3NUECKUE BETUUNHBI, €TUHULIbI
U3MepeHus, KOCMUYECKOe MPOCTPAHCTBO, TUIaHETHI, 383761, CoHIIE.

buonorus: ¢orocunTes, apixanue, Owocdepa, dKOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTBhI, MUTATeNIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaITBI, TOPHBIE TOPO/IbI, TIOJIE3HBIC HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IMPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30BAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3y/ibTaThl OCBOCHHS MPOTPaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHHs
JOCTUTAIOTCS B X0J1¢ OOYYCHHSI XMMHUHU B €AUHCTBE y4eOHON M BOCITUTATEIIBHOM JCSTEILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHUCKHMH  COLMOKYJIbTYPHBIMH H  JyXOBHO-
HPaBCTBEHHBIMHU [IEHHOCTSAMH, HIPUHATHIMH B OOINECTBE MPAaBHJIAMH W HOPMaMH I[TOBEIACHHUS U
CIMOCOOCTBYIOT MPOIEcCaM CaMOTIO3HAHMUS, CAMOPA3BUTHSI U COLMATU3AIIMN 00yUJarOIUXCsl.

JIMYHOCTHBIE PE3YJbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMI M PAaCHIMpPEHHE OIbITA JCATSIILHOCTH Ha e€
OCHOBE, B TOM YHCJIE B YACTH:

1) MaTpHOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY M HAYYHOMY
HACIIC/INI0, TIOHWMAaHMs 3HAYCHHS XMMHYECKOW HAYKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CMOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW HH(OpMAIUE O MEPeOBhIX JTOCTUKCHUSX U OTKPBITHSIX
MHUPOBOM M OTEYECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 yCTPOHCTBE
MHUpa U 00IIECTBA;

2) TPaKAAHCKOT0 BOCTINTAHUSI:



MIPEJICTABJICHHUSI O COIMAIBHBIX HOPMaxX M MpPaBWJIaX MEKIUYHOCTHBIX OTHOIICHUHA B
KOJUIGKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOINECTBEHHO IIOJIE3HOH, y4eOHO-
HCCIIeIOBATENICKOM, TBOPUYECKOHM U JPYTUX BUIAX JCSITEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOU
COBMECTHOH JIEATEIHHOCTU MPHU BBIIIOJHCHUU Y4€OHBIX, IMO3HABATEIHHBIX 3a/1a4, BBITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB, CO3JIaHUU YUCOHBIX IMPOCKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIPOIIECCE ITOM Y4eOHOU AEATENbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MTOBE/ICHUE U IMMOCTYIIKK CBOMX TOBAPHINEH C IO3UIMHA HPABCTBECHHBIX U MPABOBBIX HOPM C YIETOM
OCO3HAHUS MOCJIEICTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSA '

MHPOBO33PEHUYECKUE  MPEJACTABICHUS O  BEINIECTBE W  XHUMHYECKOH  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO DPa3BHTHSI HAYKH M COCTABIISIONINE OCHOBY JUIS
MMOHUMAaHWS CYITHOCTH HAYYHOW KapTHHBI MHUPA, IPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BHUTHS TIPUPOJIBI, B3AUMOCBSI3SX YEJIOBEKA C TPUPOTHONU CPEIOi, O POJIM XUMUU B TIO3HAHUU
ATUX 3aKOHOMEPHOCTE;

MMO3HABaTEIbHBIE MOTHBBI, HANpaBlICHHBIC HA TOJIydCHHEC HOBBIX 3HAHWUH 10 XUMUH,
HEOOXOJMMBIE [UII OOBSCHEHHS HAOIOJaeMbIX TIPOIECCOB W SBICHHI, IO3HABATEIBHOM,
WH()OPMAMOHHON M YUTATEIIbCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATYpPOH, JOCTYIMHBIMH TEXHUYCCKHMH CpPEICTBAMHU
WH()OPMAIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYyYEHHIO U TO3HAHUIO, JTF0OO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HMCCIIEIOBATEILCKON ACSITEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABJICHHOCTH U YPOBHS OOyUYCHHS B JaTbHEHIIIEM;

4) popmMupoBaHHUsI KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 >KW3HMU, OCO3HAHUE TMOCIEJACTBUI M HENPUITHE BPEAHBIX HPHUBBIYEK
(yrmoTpeOsieHust  alKoroJisi, HAapKOTHUKOB, KypEHHs), HEOOXOIUMOCTH COOJIOJCHUS TPaBHII
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U PEaTbHOM JKHU3HU;

5) Tpy10BOro BOCIIUTAHHUSI:

HMHTEpEC K MPAaKTUYECKOMY M3yYEHHIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaKEHUE K
TPYAy U pe3yibTaTaM TPYA0BOH AESITEIbHOCTH, B TOM YHCJIe HA OCHOBE IPUMEHEHUS IIPEIMETHBIX
3HAHMW TIO0 XHWMHH, OCO3HAHHBIA BBIOOP MHIMBUAYAIBHOW TPAEKTOPUU MPOJOIKEHUS
oOpa3oBaHusl C y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
UHTEPECOB W MOTpeOHOCTEH, ycnemHoW mnpodecCHOHATbHOM MAESITeIbHOCTH W Pa3BUTHUS
HEO0OXO0IMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B PO(ECCHOHATIBHON Cpe/Ie;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUSI:

9KOJIOTHYECKHU 11eJieco00pa3Hoe OTHOUICHHE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE IIEHHOCTH 370POBOr0 M 0e30IMacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M MCUXUYECKOMY 3J0POBBIO,
OCO3HaHHKE 1IEHHOCTH COOJIO/ICHHUs MPaBUil OE30MaCHOTO MOBEACHUS IIPU paboTe C BEIIeCTBAMHU,
a TaKKe B CUTYaIUAX, YTPOKAIOIINUX 3J0POBBIO U KUZHU JIOJICH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, MOJIy4aeMble IPU U3YUYEHUU XUMUU, JJIsl peLICHHs 3a/1a4,
CBSI3aHHBIX C OKPYXKAlOIIeW NPUPOTHONW Cpenoi, s TOBBLIIMICHUS YPOBHS HSKOJIOTHUYECKOMN
KYJIBTYpPbI, OCO3HAHHUS TJI00ATLHOTO XapakTepa SKOJIOTHUECKUX MPoOJieM U MyTed X pelieHus
MOCPEJICTBOM METO/IOB XMMHH, SKOJOTHYECKOTO MBIILICHHUS, YMEHUS PYKOBOACTBOBATHCS UM B
MO3HABATEIHHON, KOMMYHHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAIIPEIMETHBIE PE3YJIbTATHI

B cocraBe MCTAIIPCAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC JJIA (pOpMI/IpOBaHI/ISI
MHUPOBO33PCHUA 06IJ_ICHay‘{HBIC IOHATHA (3aKOH, TCOpHUd, NPUHIUII, TUIIOTEC34, (I)aKT, cucrema,



IIPOLIECC, PKCIEPUMEHT U JPYroe€.), KOTOPBIE HUCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
IpeaMeTax U Mo3BOJISIOT Ha OCHOBE 3HAHHUN U3 ATHX MPEAMETOB (JOPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HAay4yHOM KapTHHE MMpA, U YHHUBEpCAJbHbIE yueOHbIE AEHUCTBUS (II03HABATEIIbHBIE,
KOMMYHHUKATHBHBIE, PEryJIsSTHBHBIC), KOTOpbIE OOecrednBaroT (POPMHPOBAHHWE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUIAHUPOBAHHUIO M OCYILIECTBICHUIO YU€OHOH /eATEILHOCTH.

Ilo3naBaTenbHbIe YHHBePCAJIbHbIE YUeOHbIE TeiicTBUSA

Ba3oBble Joruveckue aeiicTBUA:

YMEHHUSI HCHOJb30BaTh MPHEMBI JIOTUYECKOTO MBIIUICHUS TpPH OCBOCHWUHM 3HAHHIA:
PacKphIBaTh CMBICII XUMHUYECKUX MOHATUN (BBIIENIATH UX XapaKTEPHbBIE TPU3HAKH, YCTAaHABIMBATh
B3aMMOCBSI3b C JIDYTMMHU TOHSTHUSIMH), WCIIOJIB30BaTh TOHATHS JUISI OOBSCHEHHS OTIEIBbHBIX
(axTOB U SBJICHHH, BEIONPATh OCHOBAHUS U KPUTEPHH JIJIS KJIaCCU(DUKAITUN XUMUYECKUX BEIIECTB
¥ XUMHUYECKUX PEaKIUil, YCTaHABIMBATh NMPUYMHHO-CIIEICTBEHHBIE CBS3M MEXKAY OOBEKTaMH
W3YUYEHHsI, CTPOUTH JIOTMYECKHE DPACCYXKJIEHHsS (MHAYKTHBHBIE, JEIYKTHBHBIC, MO AHAJIOTHH),
JIeTIaTh BBIBOJIBI M 3AKITFOUCHYIS,

YMEHHE TPUMEHSTH B MpoIlecce MO3HAHUS TMOHATHS (NPEIMETHBIE U METanpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, TPEOOPa3OBBIBATH MIMPOKO
MPUMEHSIEMbIE B XUMHH MOJICIIbHBIC TPEICTABICHUS — XUMAYECKUN 3HAK (CHMBOJI JIEMEHTA),
XAMUYeckass (GopMmylla W ypaBHEHHE XUMHYECKOW peakiuu — TpU pEmieHnd y4deOHo-
MO3HABATENBHBIX 337ad, C Yy4ETOM OTHUX MOJICNBHBIX TIPE/ICTABICHUH BBISBISTH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKK M3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XAMUYECKUX PEAKIMH, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, NMPHUYWHHO-CIICACTBEHHBIE CBSI3U H
IPOTHUBOPEUHS B U3y4aeMbIX IIPOIIECCAX U SIBICHHSAX.

Ba3oBhle ucciienoBarebCcKHe 1eCTBUA

YMEHHE HCIOJb30BaTh IOCTABICHHBIC BOMPOCH B KauyeCTBE MHCTPYMEHTA IO3HAHMSA, a
TaKke B KayecTBE OCHOBBI I (OPMUPOBAHUS THUIOTE3Bl IO IPOBEPKE IMPABHIBHOCTH
BBICKa3bIBAEMBIX CY)K/CHUII,

NpUOOpeTeHNe OmbITa IO IUIAHWPOBAHUIO, OPTaHM3allMM W HPOBEICHUIO YYEHHUYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOII0ATh 3a XOJJ0M IPOIIECCa, CAMOCTOSTEIFHO MTPOTHO3UPOBATH €ro
pe3ynbTar, (GOpMyIHpOBaTh OOOOLICHMS W BBIBOJBI IO pE3yIbTaTaM MPOBEACHHOTO OIBITA,
UCCIIEJOBAHUS, COCTABIIATE OTYET O MPOJICIAHHOM padoTe.

Pabora ¢ undopmanmeii:

yYMEHHE BBIOMPATh, AaHATN3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIUIO PA3IMYHBIX BHJIOB
1 GOpM IpeCTaBICHUS, OTYYAEeMYIO U3 PA3HBIX HCTOYHUKOB (HAYYHO-TIOMYJIIPHAs JINTepaTrypa
XUMHUUECKOTO COJICPKAaHUSs, CIIPABOYHbBIE MOCOOHS, pecypchl VIHTepHeTa), KpUTUYECKH OLIEHUBATh
NPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH()OPMAIIHIO;

YMEHHE NPUMEHSTH Pa3InYHbIe METO/IbI M 3aIIPOCHI MIPU MOUCKE U 0TOOpe MHPOPMAIMU U
COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAUMBIX ISl BHITIOJTHEHHSI y4EOHBIX U TIO3HABATEIBHBIX 33134
OTIPENENEHHOTO THIIA, NMPUOOPETEHUE ONbITa B OOJIACTU WCIOJIB30BAaHUS WH(POPMAIMOHHO -
KOMMYHUKATHBHBIX TE€XHOJOTUH, OBJIaJCHNE KYJIbTYPOU aKTHBHOTO HCIIOJIb30BAHUS PA3IMIHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BbIOMpPATh ONTUMAIbHYIO (GOpMY HpeAcTaBICHUS
uHGOpMAlMKM M WIIIOCTPUPOBATh pEHIAEMble 3314l HECIOXKHBIMH CXEMaMH, JIHarpaMMaMH,
Apyrumu popmamu rpaduku U UX KOMOMHALUSAMM;

YMEHHE HCHOJb30BaTh M aHAJIM3MPOBATh B Ipoliecce y4yeOHOM M HCCen0BaTeIbCKON
NeATeIbHOCTH HH(OPMALIMIO O BIMSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X031CTBA M TPaHCIIOpTa
Ha COCTOSIHUE OKPY’KaIOIIel MPUPOTHON CpeJIbl.

KoMMmyHuKkaTHBHBIC YHUBepCaIbHbIe y4eOHbIC JeHCTBHUA:



YMEHHMsI 3a/aBaTh BONpOCHl (B XoA€ aAuaiora M (WMiIM) JUCKYCCUH) II0 CYLIECTBY
oOcyxnaemMoii TeMbl, (HOPMYIHPOBATh CBOM TIPEAJIOKEHHUS OTHOCHUTEIBHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4H;

YMEHUS PECTABIATH MMOJIyUYEHHBIE Pe3yJIbTaThl O3HABATEILHOM JIEITETLHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUI0 PEe3yJbTaTOB BBIMOJHEHUS XUMHUYECKOTO
SKCIIEpUMEHTa (Ja00paTOPHOTO OTMBITA, JAOOPATOPHON pPAaOOTHI MO HMCCIIECIOBAHUIO CBOWCTB
BEILIECTB, YU€OHOTO MPOCKTA);

yYMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM IMO3HABATEIHHON M
MCCIIEIOBATENILCKOM JEATENBHOCTA TPU PEIICHNH BO3HHKAIOIIUX MpPOOJeM Ha OCHOBE YdéTa
o0MMX WHTEPECOB M COTIACOBAHMS NO3HMIUH (0OCYXIEHHsS, OOMEH MHEHHSIMH, «MO3TOBBIC
IITYPMBI», KOOPAWHAIHMS COBMECTHBIX JICHCTBHM, ONpeesieHe KPUTEPHEB 10 OI[CHKE KayeCcTBa
BBITIOJTHEHHOM pabOTHI U IpyTrue).

PeryasitTuBHble yHUBepPcaIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHE CaMOCTOSITEJIBHO ONPEACIIATh LIEIH AEATEIbHOCTH, INIAHUPOBATh, OCYILIECTBIIATH,
KOHTPOJIMPOBATh W TMPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOUpATH
HanOosee 2(HEeKTUBHBIE CTIOCOOBI pelieHUsT YIeOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIHHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEITIOKEHHBIN aJITOPUTM JIEUCTBUI ITPHU BBINOJTHEHUH 3aJaHU I
C y4€TOM TMOJYYCHHS HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHSIX,
OIIEHUBATh COOTBETCTBUE MOJYYEHHOTO PE3YJIbTaTa 3asBJICHHOM I€]M, YMEHHUE UCIIOJIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, MPEIJIara€MbI€ B YCJIOBHUH 3aITaHUI.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pE3YyNbTaTOB IO OCBOCHHIO OO0S3aTE€IBLHOTO COJIEpKaHus,
YCTaHOBJICHHOTO JaHHOW (enmepasibHONW paboyell TPOrpaMMoOi, BBIJCISIOT: OCBOCHHBIC
oOyyarouMMuUCsl Hay4HbIE 3HAHUS, YMEHHMs U CIOCOObI JeHCTBUM, crenupuyeckue is
npeaMeTHO obnactu «XHUMHUS», BHUIbI JESITEIBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
HHTEPIPETAINH, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3IMUHBIX Y4E€OHBIX U HOBBIX CUTYalLIUAX.

K xonmy oOyuenuss B 8 kiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJLKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKHMX MOHATHUN: aTOM, MOJIEKYJa, XMUMHUYECKUN
AJIEMEHT, TIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJTHOPOJIHAS K HEOHOPOJIHAS ),
BaJICHTHOCTh, OTHOCHUTEIIbHAsL aTOMHAsl U MOJIEKYJIsIpHAsk Macca, KOJMYEeCTBO BEIIECTBA,
MOJIb, MOJISIPHASI Macca, MaccoBast JI0JIS1 XUMHUYECKOT0 AJIEMEHTA B COCTMHEHUH, MOJISIPHBIN
00BEM, OKCHJI, KUCIIOTA, OCHOBAHHUE, COJIb, AIEKTPOOTPHULIATEIHHOCTh, CTETIEHb OKUCIICHUS,
XUMHUYECKas peakuus, KiIacCu(UKalusg peakluid: peaklUd COEAWHEHUsS, PEaKIHH
pa3noKeHusl, peaKkiuu 3aMeIleHus, peakIuu 00OMeHa, 9K30- U SHIOTEPMHUECKUE PEaKIIUH,
TEII0BOM 3¢ (deKT peakiuu, siApo aToMa, AIEKTPOHHBIN CIOM aToMa, aTOMHAasi OpOUTAIb,
paanyc aroma, XMMHUYECKasl CBSI3b, MOJISPHAs M HEMOJspHAs KOBAJICHTHAs CBS3b, HOHHAS
CBs3b, HOH, KAaTHOH, AaHHWOH, pPAacTBOp, MaccoBas JIOJs BellecTBa (MpPOICHTHAs
KOHIIGHTpAIIUs) B PaCTBOPE;

e HWUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX TOHATHH W MPUMEHSTH 3TU
TIOHATHS MPHU ONMCAHUU BEIIECTB U X MPEBPAICHHUIA;

e  HCIOJH30BATh XUMHUYECKYIO CUMBOJIMKY ISl COCTaBICHUS (DOPMYIT BEIIECTB U ypaBHEHU N
XUMHYECKUX PEaKIIHii;



e ONpEAENATh BAJCHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApPHBIX COCIUHEHHUSX, CTEIEHb
OKHUCJICHHS DJEMEHTOB B OWHApHBIX COEAMHEHHUSAX, IPUHAUIEKHOCTh BELIECTB K
OTpeNeNéHHOMY KJAcCy CO€QMHEHUH 1o ¢opMmynaMm, BHA XUMHUYECKOH CBSI3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSX;

e packpbiBaTh cmbica llepuogmueckoro 3axkona [[. WM. MenpeneeBa: IeMOHCTPUPOBATH
[IOHUMaHHE NEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB XMMHMUYECKHUX JJIEMEHTOB OT HX
nonoxkeHuss B llepuonmyeckoil cucreMe, 3aKOHOB COXPaHEHHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4EHUS, 3aKOHAa ABOrapo;

e ONHCHIBATHh M XapaKTepu3oBaTh TabmuuHyo ¢opmy Ilepuoandeckoii cHUCTEMBI
XMMMUYECKHUX OJJIEMEHTOB: pa3inyarTh IMOHATUS «rJaBHas mnoArpynna (A-rpymma)» u
«mmobounass moxarpymmna (b-rpymma)», Manele u  OosibIIME€ TEPHOABI, COOTHOCHTH
0003Ha4YeHMsl, KOoTopble UMerTcs B Tabnuue «llepuoanueckas cucreMa XHUMHUYECKUX
anemenToB JI. WM. MeHneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTHKaMU CTPOEHHUS aTOMOB
XMMHMUYECKUX 3JEMEHTOB (COCTaB M 3apsa  fA1apa, oOlee YuCIO0 DJJIEKTPOHOB U
pacnpesesieHne uxX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJIaccu(UUUPOBATh XUMHUYECKHE 3JEMEHTHl, HEOPTaHWYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (IO YHUCIy M COCTaBY YYacTBYIOIIMX B pPEaKIMM BELIECTB, IO TEMJIOBOMY
shdexry);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIMIME XUMHUUYECKHE CBOMCTBA BEIIECTB Pa3IUIHBIX
KJIacCOB,  MOJATBEp)KJas  ONHUCAaHWE  TMpPUMEpaMU  MOJIEKYJSIPHBIX  YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHil;

e TPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT KX KayeCTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPALLICHUN B Pa3IMUHBIX YCIOBHSIX;

e  BBIYUCIIATH OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JI0JIF0 XUMUYECKOT0 3JIEMEHTa Mo (opMylie COEIMHEHMs], MaCCOBYIO JIOJI0 BELIECTBA B
pacTBoOpe, IPOBOAUTH PACUYETHI [0 YPABHEHUIO XUMUYECKON peaKiiH;

e IPUMEHATh OCHOBHBIC OIEPALUH MBICIUTEILHON NEATEIbHOCTH — aHAIM3 M CHUHTES3,
cpaBHEHHE, 000OIIEHHE, CUCTEMATHU3AINIO, KJIacCU(DHUKAIINIO, BBISBICHUE MPUYMHHO--
CIIEZICTBEHHBIX CBSI3€d — JUIsl M3Y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKUX PpEaKIHi,
€CTECTBEHHO-HAYYHbIE METO/Ibl MI03HAHUs — HAOJIOIEHUE, U3MEPEHHE, MOJICINPOBAaHUE,
9KCIEPUMEHT (peaJIbHbI U MBICICHHBII);

e clenoBaTh IIpaBUJIAM IOJb30BAHMSA XMMHUYECKOM mocynoil u  1abopaTOpHBIM
o0opyJoBaHUEM, a TakXKe IpaBuUiIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSAMU 10 BBIIIOJHEHUIO JJA0OPATOPHBIX XMMUYECKUX OIBITOB I10 MOJYYEHUIO U
coOMpaHuI0 Ta3000pa3HBIX BEIIECTB (BOJOPOAA U KUCIOPOZA), MPUTOTOBJICHUIO
PacTBOPOB € OIpeaeNEHHON MacCOBOM o€l pacTBOPEHHOTO BELIECTBA, IUIAHUPOBATh U
IIPOBOJIUTh XMMHMUYECKHE SKCIHEPUMEHTHI [0 PAclO3HABAaHHIO PAcTBOPOB IIEJNOYEH U
KUCJIOT C MOMOILBIO HHANKATOPOB (JIakMyc, (heHOoI(TanenH, METUIOPAHXK U APYTUe).

K koHiy oOydeHus B 9 kJjiacce npeAMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y O0OyUaIOINUXCS YMEHUI:

e PpacKpbIBaThb CMBICT OCHOBHBIX XHMHYECKUX TMOHSATHI: XUMHUYECKHH DSJEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIIEHUSI, XHMUUYECKAsl PEaKIIMsl, XUMUUECKasi CBS3b,
TEIIOBOM 3¢ GeKT peakluud, MOJb, MOJSIPHBIM 00BEM, pacTBOpP, 3SIEKTPOJMTHI,
HEDJIEKTPOJIUTHI, DIIEKTPOJIUTHYECKAs AUCCOIMAINS, PEaKIUd HOHHOTO oOOMeHa,
Karajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMbIC PEaKIUH,
OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAQHOBJICHHME, aJUIOTPOMHS, aM(POTEPHOCTh, XUMHUYECKasi CBSI3b (KOBAJICHTHa,



HMOHHAsl, METAJNIMYECKasi), KpUCTAJUIMYecKass pelérka, KOppOo3us METaIOB, CIUIABBI,
CKOPOCTb XUMHUYECKON peaklvy, IpeAesbHO gonyctumas konuentpanus 111K BemecTsa;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX TIOHATHH W MPUMEHSITH 3TU
MIOHSATHS IPU ONMMCAHUY BEIIECTB U UX MPEBPAICHHIA,

e  HCIOJH30BATh XUMHYECKYIO CUMBOJIMKY ISl COCTaBICHUS (DOPMYIT BEIIECTB U ypaBHEHUH
XUMHUYECKUX PEAKLIMIL;

e ONpENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS] XUMUYECKUX IJIEMEHTOB B COCTMHEHUAX
Pa3IMYHOIo COCTaBa, MPUHAAIEKHOCTh BEILIECTB K ONpPENEIEHHOMY KIIacCy COEIMHEHUN
mo ¢dopMmynaM, BHUJ XUMHYECKOW CBSI3M (KOBJICHTHAs, HWOHHAS, METAIMYECKAas) B
HEOPraHMYECKHUX COCAMHCHHMSIX, 3apsi/I MOHA 10 XUMUYIECKOU (popmylie, XapakTep cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUH, THUI KPUCTAIUTMYECKOM pEerIETKU
KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cmbici [leprnoanueckoro 3akona Jl. 1. MeHnneneeBa u 1EMOHCTPUPOBATH €I0
MMOHMMAaHME: OIMUCHIBATh M XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CHUCTEMBI XUMUYECKUX PJIEMEHTOB: Pa3INvaTh MOHIATHUS «TJIaBHAs moarpynna (A-rpyrma)y
u «mnobounass mnoxarpynmna (b-rpynma)», maibie W OOJBIINE TEPUOIBI, COOTHOCHUTH
0003HaUYEHMs, KOTOpPbIE HWMEIOTCS B TEPUOJUYECKOW Tabiuile, C YHUCIOBBIMU
XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB W 3apsija sapa,
oOl1ee 4ucIo ANMEKTPOHOB M pACHpeesieHne UX IO AJIEKTPOHHBIM CJI0SIM), OOBSICHSTDH
00111e 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB DJIEMEHTOB U X COCTMHEHUH B TIpeeiax
MaJIbIX TIEPUOJIOB U TJIABHBIX TOATPYII C Y4ETOM CTPOCHHS UX aTOMOB;

e KJAacCHU(UIIMPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA, XUMHYECCKUE
peaknuu (IO YKCIYy M COCTAaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY
b dexTy, Mo U3MEHEHHUIO CTENICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);

e  XapaKTepu30BaTh (OMUCHIBATH) OOITHE U CTICIIM(PUICCKHUE XUMUUECKHE CBOMCTBA MPOCTHIX
U CJOXHBIX BEIIECTB, MOATBEPKAas ONMUCAHHE MPUMEPAMU MOJIEKYISIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINM;

e COCTaBJISITb YPaBHEHUS DJICKTPOJUTHUYECKOW JMCCOLMALMUA KHUCIIOT, IIEJI0YEe U COJeH,
MOJIHbIE W COKpaIIEHHbIE YpaBHEHMsI peaklMii MOHHOTO OOMEHa, ypaBHEHHUS peakiui,
MOATBEPHKIAIOLIUX CYIIECTBOBAHUE M'EHETUUECKOM CBSI3U MEX/1y BEILIECTBAMU PA3IUYHBIX
KJIACCOB;

e pacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKUUNA MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca STUX PeaKIuii;

e TPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT HMX CTPOCHHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMHUECKUX MPEBPAILIEHUN B PA3IMYHBIX YCIOBUSX;

e  BBIYUCISTH OTHOCHUTEIHHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (GopMmyle COeTUHEHUs, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPABHEHUIO XUMUUYECKOM peaKkinuu;

e coOmonaTh TpaBWiIa I[OJIb30BAaHUS XMMHUYECKON TMOCYyIol W J1abopaTOpHBIM
o0opynoBaHHEeM, a TaKKe MpaBuia OOpallleHHss C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMHU TIO BBITIOJHEHHUIO JIAOOPATOPHBIX XUMUYECKHX OTBITOB MO MOTYYCHHIO U
coOupaHHIo ra3000pa3HbIX BEMIECTB (aMMHUaKa U YTIIEKHUCIIOTo ra3a);

e TPOBOJUTH PEAKINH, MOATBEPKAAIOIINE KAYECTBEHHBIH COCTAB Pa3TUYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpomMHI-, HOAWI-, KapOoHat-, Qocdat-,
CWJIMKAT-, Cynb(at-, THIPOKCUI-HOHBI, KATHOHBI AMMOHUS M MOHBI H3yYEHHBIX METAILIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

e TMPUMEHATH OCHOBHBIE OTEpAIMH MBICIUTENLHON IESITeNbHOCTH — aHallu3 U CHHTE3,
CpaBHEHHE, 00001IeHNe, CUCTEMATHU3AIINIO, BBISIBIICHUE TIPUYNHHO-CIICICTBEHHBIX CBS3ei
— JUISL U3y4YEHHUS CBOMCTB BEHIECTB M XUMHYECKUX PEAKIIMM, €CTEeCTBEHHO-HAy4YHBIE
METO/IbI TO3HAHUS — HAOI0/IeHNE, H3MEPEHUE, MOISTHPOBAaHUE, SKCIIEPUMEHT (peaTbHbIN
Y MBICTICHHBIN).

TEMATUYECKOE IINTAHUPOBAHHUE



8 KJIACC

Ne HavmeHoBaHUe pa3/fe/i0B U TEM NIPOrpaMMbl KosinyecTBO 4yacos

n/m Bcero KonTposibHble — [IpakTuye
paboThl paboT

Paspeu 1. [lepBoHava/IbHbIE XUMHYECKU e IOHATUSA

1.1 XwumMmus — BakHas 06/1aCTb €CTECTBO3HAHUA U 5 0 2

NPAaKTUYECKOU [1eITeJIbHOCTH Yesl0BeKa

1.2 BemecTBa MU XMUMHUYECKHE PEAKLUU 15 1 0

HToro no paszgeny 20

Paspeu 2. BaxxHeliye npeAcTaBuTe/Id HEOPraHUYeCKMX BelllecTB

2.1 Bozpgyx. Kucnopoa. [lonsiTue 06 okcuaax 6 0 0

2.2 Bopopop.lloHATHe 0 KAC/IOTAaX U COIAX 8 0 1

2.3 Boga. PactBopsl [loHsATHE 06 OCHOBaHUAX 5 1 1

2.4 OcHOBHbIE KJ1aCCbl HEOPTaHWYECKUX COEITMHEHUU 11 1 1

HToro no pasaeny 30

Paspes 3. [lepuoaguyeckuii 3akoH M [lepuoauyeckasi cucreMa XMMHUYeCKUX 31eMeHTOB /1. U. |
XumMunyeckas cBsi3b. OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peaKLiuU

3.1 [Illepuoauyeckuii 3akoH U [lepyoanyeckas cucrema 7 1 0
XUMHUYecKux 3s1ieMeHTOB /. U. MenzeneeBa. CtpoeHue
aroMa

3.2 Xumuuyeckas cBga3b. OKHUCJIUTEJNbHO- 8 1 0
BOCCTAaHOBUTEJIbHbIE PEAKIUU

HToro no pasaeny 15
PesepBHOE BpeMs 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 5
9 KJIACC
Ne HauMeHoBaHuMe pa3/ies10B U TeM IPOrpaMMbl KosinyectBO 4yacos

n/m Bcero KoHTpoJibHBIE [IpakTHyet
paboThI paboTE

Pa3sgen 1. BemecTBo 1 XMMHU4YeCKHE peaK U

1.1 T[loBTOpeHMe U yriaybeHrue 3HAHUW OCHOBHBIX 5 1 0
paszesoB Kypca 8 kJacca

1.2 OcHOBHbIe 3aKOHOMEPHOCTH XUMHUYECKUX peaKIUM1 4 0 0

1.3 JsekTposvTHYeCKas AUcconyanusa. XMMU4YeCKUe 8 1 1
peakiiMM B pacTBopax

HToro no paszeny 17
Pa3aen 2. HemeTas1ibl M UX COeJUHEHUA


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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne
n/n

2.1
2.2

2.3

2.4

HavmeHoOBaHUe pa3ziesioB U TEM MPOrpaMMbl

0611125 XapaKTepUCTUKA XUMUYECKUX 3JIEMEHTOB
VIIA-rpynnsl. ['aysoreHsl

Bcero

4

O6uias XxapakKTepUCTUKA XUMUYeCKHX 371eMeHToB VIA- 6

rpynnsl. Cepa U eé coeJUHEHUSA

O6u1as XxapaKTepUCTUKA XUMUYECKHX 371eMeHTOB VA- 7

rpynmnbl. A30T, docdop U ux coeJuHEHUS

O6uras XxapakKTepUCTUKA XUMUYeCKHX 3JieMeHToB [VA- 8

Ipynnsl. Yriaepos U KpeMHUH U UX COeZJUHEeHNS

HToro no paszgeny

Pa3aes 3. MeTaJljibl 1 UX COeAUHEHMU S

3.1

3.2

O611Me cCBOMCTBA METAJJIOB

BaxkHeH11Me MeTa/lJIbl U UX CoOeJUHEHUA

HToro no pasaeny

Pa3aen 4. XuMuda U OKpyKawuasa cpeja

4.1

BeI_LleCTBa U MaTepHaJibl B XU3HU Y€JIOBEKA

HUTtoro no pasaeny

Pe3epBHOe BpeMs

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
IHOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
Ne Tema ypoka
n/o
1 [IpegMeT XMMHUHU. POJIb XUMUU B )KU3HU YeJIOBEKaA.

TeJsia u BelllecTBa
[ToHsATHME O MeTOZAaX IO3HAHUSA B XMMUU

[IpakTuyeckas pad6ora N2 1 «[IpaBusia paboThl B
JIabopaTOpPUM U MPUEMBI 0OpaleHUs C
JIabopaTOpHBIM 060PYyLOBaHUEM»

Yucrhle BellecTBa U cMecd. Cocobbl pa3iesieHus
cMecen

[IpakTuyeckas paborta N2 2 «PasziesieHre cMmecen
(Ha npUMepe OUYMCTKU NOBAPEHHOM COJIH )»

ATOMBI U MOJIEKYJIBI

XuMuyeckue sieMeHThl. 3HaKU (CHMBOJIbI)
XUMHUYECKUX 3JIEMEHTOB

25

16

20

68

KoHTpoJibHBIE

KosimyecTBO 4acoB

paboThl
0

KosinyecTBO 4acoB

Bcero KoHTpoJibHBIE
paboThI

0

[IpakTHye
paboTE
1
0
1
2
0
2
1
8
[IpakTHUdeckue
paboThI
0 (
0 (
1 ]
0 ]
1 z
0 z
0 z


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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d2be8

Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero KonTposibHble [IpakTHyeckue
paboThI paboThI

8  IlpocTble U CJI0XKHbBIE BelllecTBa 0 0

9  ATOMHO-MOJIEKYJ/IIPHOE YYeHUe 0 0

10 3akoH MOCTOSIHCTBA COCTAaBa BEIIECTB. 0 0
Xumuyeckasi popmy.ia. BasieHTHOCTb aTOMOB
XMMHYECKUX 3JIEMEHTOB

11 OTHocuTenbHasa aToMHasi Macca. OTHocHUTeIbHas 0 0
MOJIEKYJIIpHAs Macca

12 MaccoBag 70/ XUMHYECKOT0 3JIeMeHTa B 0 0
coeVHEHUH

13 KousnyecTtBo BewectBa. MoJib. MosispHas Macca 0 0

14 ®usuvyeckue U XMMUYECKUE SIBJIEHHUS. 0 0
XuMH4decKasi peakius

15 T[lpu3HaKH U yCI0BUS NPOTEKAHUSA XUMHUYECKUX 0 0
peakuumn

16 3aKOH coxpaHeHHMS MacChl BelleCTB. XUMHUYECKUEe 0 0
ypaBHEeHUs

17 BpbluMc/IeHHS KOJIMYEeCTBa, Macchl BellleCcTBa 110 0 0
ypPaBHEHUSM XMUMUYECKUX peaKIUi

18 Knaccudukauus XUMUYECKUX peaKIhi 0 0
(coeavHeHus, pa3/ioKeHHs, 3aMelleHHs1, 06MeHa)

19 M. B.JIoMOHOCOB — Y4€HBIA-3HIUKJIONEJUCT. 0 0
006006111eHME ¥ cCHUCTeMaTHU3aL1sl 3HaHUHN

20 KoHTposibHas pabota N2l no TeMe «BeljecTBa 1 1 0
XUMUYECKHUE peaKIIUU»

21 Bosayx — cMech raszoB. CocTaB Bo3ayxa. 0 0
Kucnopoa — asieMeHT U npocTtoe BelecTBo. O30H

22 ®usnyeckve U XMMHUYeCKHe CBOMCTBA KMCJI0poa 0 0
(peakuuu okucyaeHus, ropeHue). [lousTve 06
OKCHJIax

23 Cnoco6bl MoJIy4eHHUsl KUCJI0pOAa B 1abopaTOPUH 0 0
Y IPOMBIILJIEHHOCTH. [IpMeHeHre Kucaopoia

24 TennoBok 3GPEKT XMMHUUYECKOU peaKI1H, 0 0
NOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH, IK30-
Y 3H/JI0OTEePMHYECKUX peaKIUAX

25 Tonnuso (HeQTh, yrosib U MeTaH). 3arpsi3HEHUE 0 0
BO3/1yXa, CIOCOOBI ero NMpeJ0oTBpalleHus

26 IlpakTuueckas pabota N2 3 no teme «[lonyyeHue 0 1
Y cOOMpaHue KMCJI0pPOo/ia, U3yYeHHUe ero CBOMUCTBY»

27 BojopoJ — 3J1IeMeHT U POCTOE BeleCTRBO. 0 0

Haxox/JeHue B npupo/je

N Y

N Y

Ny

Ny

Ny

N Y


https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero KonTposibHble [IpakTHyeckue
paboThl paboThl
28 ®dusnyueckve U XMMUYeCKHe CBOMCTBA BOJOPO/a. 0 0
[IpuMeneHue Bogoposa
29 TloHsTHE 0 KUCJOTAX U COJISAX 0 0
30 Cnoco6bl moJydyeHUs1 BOJOPO/ia B 1abopaTOpUH 0 0
31 [IIpakTudeckas pabora N2 4 no TeMe «IlonyyeHue 0 1
Y coOMpaHue BOI0PO/ia, U3yYEeHHE ero CBONCTBY»
32 MossspHbIM 00'bEM ra3oB. 3aK0H ABOTaZipo 0 0
33 BrruumcieHust 06'b€Ma, KOJIMYECTBA BellleCcTBa rasa 0 0
10 ero U3BECTHOMY KOJIMYECTBY BeleCTBa UJIU
00 BbEMY
34 Bbluuc/eHUs1 06'bEMOB ra30B M0 YPAaBHEHUIO 0 0
peakIMy Ha OCHOBE 3aKOHA 00'bEMHBIX
OTHOIIIEHHWH ra30B
35 ®dusuyeckue U XMUMHYECKHE CBONCTBA BO/JbI 0 0
36 CoctaB ocHoBaHuUM. [loHsITHE 06 MHAUKATOpPAX 0 0
37 Bopa kak pactBopuTeJsib. HacblleHHbIEe U 0 0
HeHachlllleHHble pacTBOpPbI. MaccoBast o
BellleCTBa B pacTBoOpe
38 IIpakTuueckas pabota Ne 5 no Teme 1 1
«[IpurotoBseHHE PAaCTBOPOB C ONIpeeJIEHHON
MacCOBOH Jl0JIel paCTBOPEHHOTO BellleCTBa»
39 KonTpoJsibHas paboTa Ne2 no Teme «Kucaopog. 1 0
Bozopoa. Boga»
40 Oxkcuppbl: cocTaB, KJaccudUKalys, HOMeHKJ/JIaTypa 0 0
41 TlosyyeHUe U XUMHUYECKHE CBOMCTBA KUCJIOTHBIX, 0 0
OCHOBHBIX U aM$OTEPHBIX OKCUJIOB
42 OcHOBaHMUS: COCTAB, KJacCuPUKALHS, 0 0
HOMEHKJIaTypa
43 TlosyyeHUe U XUMHUYECKHE CBOMCTBA OCHOBAHUM 0 0
44 KucaoThbl: cocTaB, KaaccuprKalus, 0 0
HOMEHKJIaTypa
45 TlonyyeHHe U XUMHYECKHE CBOMCTBA KUCJIOT 0 0
46 Couu (cpefiHHE): HOMEHKJIATYpPa, CIOCOObI 0 0

IMOJIYy4€HHA, XUMHUYECKHUe CBOMCTBA

N Y

N Y

N Y

N Y

Ny

&%)

N Y

N Y
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Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero KonTposibHble [IpakTHyeckue
paboThI paboThI
47 TlpakTtuyeckas pab6ota Ne 6. Pemienue 0 1
3KCIepUMEeHTaJbHbIX 33/1a4 10 TeMe «OCHOBHbIE
KJIACCbl HEOPTraHUYECKUX COeJMHEHUW»
48 Tl'eHeTHyecKas CBA3b MeX/Jy KJlaccaMy 0 0
HeopraHU4YeCKUX COeJUHEHU
49 (0060061LIeHHE U CUCTEMAaTHU3alUsd 3HAaHUH 0 0
50 KoHTtposbHas paboTa N23 no TeMe "OCHOBHbIE 1 0
KJIacChbl HEOPTraHUYEeCKUX COeITUHEHUN"
51 [IlepBble NONBITKU KJAaCCUPUKALUK XUMUYECKUX 0 0
3yieMeHTOB. [IoHAATHE 0 rpynnax cXoAHbIX
3JIEMEHTOB
52 [Ilepuopuyeckuit 3akoH U [lepuoanydeckas 0 0
CHCTeMa XMMHUYeCKUX 3JieMeHTOB /l. U.
MeHpesieeBa
53 [Ilepuojpbl, rpymnibl, NOATPY b 0 0
54 Ctpoenue aToMOB. COCTaB aTOMHBIX /IED. 0 0
H3oTomnsbl
55 CrtpoeHue 3/71eKTPOHHBIX 060/I04€K aTOMOB 0 0
asieMeHTOB [lepuoanyeckoi cuctemsl /l. U.
MeHgesieeBa
56 XapakTepuCTHKa XMMHYECKOT0 3JIEMEHTA I10 eTro 0 0
noJioxkeHuto B [lepuoaudeckou cucreme /l. U.
MeHpesieeBa
57 3nauenue [lepuoauyeckoro 3akoHa /jisi pa3BUTHS 0 0
HayKH Y npakTUkU. [l. U. MeHesieeB — y4éHbIH,
nesaror U rpakJaaHruH
58 3J/IeKTpoOTPULIATENbHOCTh AaTOMOB XUMHYECKUX 0 0
3JIEMEHTOB
59 HoHHag xuMHUuecKasi CBA3b 0 0
60 KoBaJsieHTHas noJisspHasi XUMHU4ecKas CBI3b 0 0
61 KoBaJsieHTHas HemnoJisspHas XUMHAYecKas CBSI3b 0 0
62 CreneHb OKUCJIEHUS 0 0
63 OKMCIUTENIbHO-BOCCTAHOBUTEJIbHbIE pEAKLIUU 0 0
64 OKuCIUTENM U BOCCTAHOBUTEJHU 0 0
65 KoHTposibHas pabota N24 o TeMe «CTpoeHUe 1 0

aToMa. XMMHYeCKasi CBSI3b»

N Y

Ny

Ny

N Y

N Y

N Y


https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

Ne Tema ypoka KosinyecTBo 4yacos

n/m Bcero KonTposibHble [IpakTHyeckue
paboThI paboThI
66 PesepBHbIll ypok. 060611eHMe U cucTeMaTU3auusa 1 0 0
3HaHUU
67 PesepBHbIll ypok. 060611eHHe U cucTeMaTU3auusa 1 0 0
3HaHUU
68 PesepBHbIll ypok. 060611eHHe U cucTeMaTu3auusa 1 0 0
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 6
9 KJIACC
Ne Tema ypoka KosimuecTBO 4yacoB
m/m Bcero KoHTposbHble I[IpakTuyeckue
paboThI paboThI
1  Ilepuoauyeckuy 3akoH. [lepuoandeckas cucrema 1 0 0
XUMUYeCKUX ayieMeHTOB /I. U. MeHaeneeBa
2  3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 1 0 0
XUMHYECKUX 3JIEMEHTOB MepPBbIX TPEX NEPUO/ 0B
3  Kiaccudukauus v HOMEHKJIATypa HeOpraHudeckux 1 1 0
BellleCTB
4 Bu bl XUMHYECKOU CBA3U U THUIIbI 1 1 0
KPHUCTa/IJINYEeCKUX PEIlETOK
5 KouTposbHas paboTta Ne1 o Teme «[loBTOpeHue u 1 1 0
yrJy6J/ieH1ue 3HaHUM OCHOBHBIX pa3/iesIoB Kypca 8
KJ1acca»
6  Kiaccudukauusi XMkMU4eCKUX peaKkliui o 1 0 0

pPa3/IM9YHbIM IIPHU3HAKAM

7  TloHATHE 0 CKOPOCTU XUMUYECKOUN peaKIUH. 1 0 0
[loHAATHE O TOMOTEeHHBIX U T€TEPOreHHbIX peaKUAX

8 IloHATHe 0 XMMHYeCKOM paBHOBecHHU. PaKTOpBI, 1 0 0
BJIMAIOIME HAa CKOPOCTb XMMUY€ECKOW peaKkL Uy U
N0JIOXKEHHE XMMHUYEeCKOTO PaBHOBECHUS

9  OKHUCIUTENbHO-BOCCTAaHOBUTEJIbHbIE PEAKIUU 1 0 0
10 Teopus 3/IeKTPOJUTUIECKOUN JUCCOLUALIMH. 1 0 0
CuJibHbBIE U c/1abble 3JIEKTPOJIUTHI
11 HoHHble ypaBHEHHUS peaKkUn 1 0 0
12 XuMHYecKHe CBOMCTBA KUCJOT U OCHOBAHUM B 1 0 0
CBeTe Mpe/iCTaBJIeHUHN 00 3JIEKTPOJIMTHUIECKOU
JYCCOUMaluU
13 XuMHYecKHe CBOMCTBA COJIeH B CBETE 1 0 0
npejCcTaBJeHUN 00 3JIEKTPOJIUTHYECKON
JYCCOLMalUuU

14 TloHATHE O TUAPOJIM3E COJIEN 1 0 0

a1y


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Tema ypoka

0600611eHrEe U CUCTeMaTH3alMsA 3HaHU N

[IpakTHyeckas pabora N2 1. «Pemenue
3KCIEePUMEHTA/bHBIX 33/1a4»

KoHnTposbHas pabota Ne2 no Teme
«JJIeKTpOJIUTUYECKAsA AUccoLanusa. XUMHUYecKue
peakLMy B pacTBOpax»

O61mas XxapaKTepUCTHKA raJIoreHOB. XUMHUYEeCKHe
CBOMCTBA Ha MpUMepe XJa0pa

XsopoBogopoa. CossiHas KACJI0TA, XMMHAYECKHe
CBOMCTBA, IOJIyYeHHE, IPUMEHEeHNEe

[IpakTHueckas paboTta N2 2 no Teme «[losyyeHue
COJITHOU KUCJIOTBI, U3y4YeHUe eé CBONCTB»

BbIurMc/ieHUsI 0 ypaBHEHUSIM XUMUYECKUX
peakIii, ecjii OJIMH U3 peareHTOoB JlJaH B U30bITKE

O6111as XxapaKTepuCcTUKa 3JieMeHTOB VIA-rpynnbl

AnnotponHble MoguuKanuu cepbl. HaxoxaeHue
cephl U e€ coeJUHEHUN B IpupoJe. XUMUYecKre
CBOMCTBA Cepbl

CepoBozopoJ, cTpoeHue, pusndecKue U
XUMHUUYECKHE CBOMCTBA

Okcugbl cepbl. CepHasi KUCI0Ta, PU3UYECKUE U
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE

XUMHU4YecKue peaKnumy, jexxalurue B OCHOBe
MMPOMBIIIJIEHHOTO crocob6a [MoJiy4eHud cepHof/i
KUCJO0Thbl. XUMHUYECKOEe 3arpA3HeHue OKPY)Ka}OLL[eﬁ
Cpeabl COEJUHEHUAMU CEPDI

BblurcieHre MaccoBOM AO0JIN BbIXOZA ITPOAYKTA
pe€aKiouun

0611as XxapaKTeprUCTUKA 371eMeHTOB VA-rpynisbl.
A30T, pacnipocTpaHeHue B IpUpoJie, PU3UUECKUE U
XUMUYeCKHe CBOMCTBA

AMMHUakK, ero Cl)I/IBI/I‘IECKI/Ie H XUMHUYECKHe CBOﬁCTBa,
ImoJiyd9eHue 1 IpuMeHeHne

[IpakTuyeckas pabora N2 3 o teme «[lonyyenue
aMMMaKa, U3yueHUe ero CBOUCTB»

A3o0THas KMCJIOTa, €€ GU3nYecKre U XUMUYeCKHe
CBOICTBa

Wcnonb3oBaHWe HUTPATOB U COJIEW aMMOHUS B
KayeCcTBe MUHePaJIbHbIX y/00peHu . XUMHUUYECKOe
3arpsisHeHH e OKpYKalollel cpesibl COeJUHEHUSIMU
asoTa

KosimyecTBO 4acoB

Bcero KoHTpoJsibHble [lpakTuyeckue

paboThl
1 0
1 0
1 1
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

paboThl
0


https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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

Ne Tema ypoka KosinyecTBo 4yacos

n/m Bcero KoHTpoJsibHble [lpakTuyeckue
paboThI paboThI
33 ®ocdop. Oxcug dpocdopa (V) u docdopHas 1 0 0
KUCI0Ta, PU3UYeCcKre U XUMHUY€eCKHe CBONCTBA,
HOJIy4eHHE
34 Hcnosb3oBaHue GpochaToB B KaueCcTBe 1 0 0

MUHepaJbHbIX yA00peHUH. 3arpsi3HeHue
NpUpoAHOH cpeabl pochaTaMu

35 Yrsiepoa, pacnpocTpaHeHue B IPUPO/JIE, 1 0 0
dusnvecKre U XMuMHUYeCKHe CBOUCTBA

36 Oxcujpbl yriaepoja, ux GuandecKkue U XuMHu4ecKkue 1 0 0
CBOMCTBA. JKOJIOTUYECKH E MTPOBJIEMBI, CBSI3aHHBIE C
okcujioM yriaepoga (I1V)

37 YroJsibHasg KMACJIO0TA U €€ COJIU 1 0 0

38 [IIpaktuueckas paboTta N2 4 no TeMme "[losyueHue 1 0 1
yrjekucaoro ra3a. KauecrBeHHast peakiys Ha
KapOoHaT-uOH"

39 IlepBoHaya/bHbIE NOHATUSA 00 OPraHUYECKUX 1 0 0
BellleCTBaxX KakK 0 COeIMHEHUSX YTiepo/a

40 KpeMHUU U ero coeJUHEHUS 1 0 0

41 [IIpakTuyeckas pabota Ne 5. Pemenue 1 0 1

SKCIIEpPUMEHTAJIbHbIX 3a/a4 I10 TEMeE «BakHelmue
HeMeTaJlJIbl U UX COEAMHEHHNA»

42 KonTpoJsibHasg paboTa N23 no Teme «BaxkHel e 1 1 0
HeMeTaJslJIbl U UX COeJUHEHUSI»

43 O61asa XxapaKTepUCTUKA XUMUYECKUX 3JIeMEHTOB — 1 0 0
MeTaJ/lJIoB. MeTainyeckast CBI3b U MeTalJIndecKas
KpUCTa//InYecKas pemétka. Pusnyeckre CBOWCTBA
MeTaJlJIOB

44 XuMunyeckKue CBOHCTBA MeTaJIJIOB. 1 0 0
JJIEKTPOXUMUYECKUN pAJ, HANIPSIP)KEHU N MeTa/lJIOB

45 061ue cnoco6bl MoJydYeHUs MeTalioB. CIIaBhl. 1 0 0
BbIuuc/eHUs 110 YpaBHEHUSIM XUMUUECKUX
peakuui, ecqiv OJJUH U3 PeareHTOB COAEPKHUT

npuMecH
46 TloHATHE 0 KOPPO3UU METAJIOB 1 0 0
47 lleno4yHble MeTaJlJbl 1 0 0
48 Okcuabl ¥ TUAPOKCU/BI HATPUS U KaJIUA 1 0 0
49 lllenoyHo3eMeabHble METAJIbl — KaJbIUN U 1 0 0

Mar"Hun


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
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
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
https://m.edsoo.ru/00ae15e8

Ne Tema ypoka KosinyecTBo 4yacos

n/m Bcero KoHTpoJsibHble [lpakTuyeckue
paboThI paboThI

50 BaxHeHIIMe cOeJUHEHUS KaJbIUs 1 0 0

51 0O60611eHHe U cUcTeMaTHU3alua 3HaHUHU 1 0 0

52 JKécTkocTb BOJbl M CIOCOOBI €€ yCTpaHEeHUS 1 0 0

53 IIpaktuueckas paboTta N2 6 o TeMe "¥KEcTKOCTb 1 0 1
BO/Ibl U METO/ibl €€ yCTpaHeHUs"

54 AnoMuHUH 1 0 0

55 AwmdoTepHble CBOMCTBA OKCU/A U THAPOKCHU/A 1 0 0

56 Keneso 1 0 0

57 Oxcujpbl, THAPOKCUIBI U couu Kese3a (11) u xkese3a 1 0 0
(11

58 060611eHUe U cUcTEMAaTHU3allua 3HaHUH 1 0 0

59 IIpaktuueckas paboTta Ne 7. Pemenue 1 0 1

SKCIIEpPUMEHTAJIbHbIX 3a/a4 I10 TEMeE «BakHelmue
MeTaJlJIbl U UX COEJUHEHUA»

60 BeryucsieH¥A N0 ypaBHEHUAM XUMHUYECKUX 1 0 0
peakuuH, ecJiu OMH U3 peareHToB JjJaH B U30bITKe
WJIM COZIEPKUT NpUMeCcH. BeruMcieHnss MaccoBOU
Jl0JIM BbIX0/ia IPOAYKTA peakuu

61 0060061EeHME U CUCTEMATHU3aLMs 3HAaHUHN 1 0 0

62 KoHTposibHas paboTa Ne4 no Teme «BaxkHeH e 1 1 0
MeTaJlJIbl ¥ UX COeJUHEHUS»

63 BelecTBa U MaTepUasbl B NOBCEJHEBHOW XXU3HU 1 0 0
YyeJl0OBeEKa

64 XuMuueckoe 3arpsi3aHeHHe OKpY>Karoller cpebl 1 0 0

65 PoJib XMMHHU B pellleHHWH 3KOJIOTUYECKHUX TPO6IeM 1 0 0

66 PesepBHbIN ypoK. 060611€HHE U CHCTEMATH3aLUs 1 0 0
3HaHUU

67 PesepBHbIl ypok. 0600611eHME U CHCTeMaTHU3aLUSA 1 0 0
3HaHUU

68 PesepBHbIl ypok. 0600611eHME U CHCTEMaTHU3aLUSA 1 0 0
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 7

YUYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

IMPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA


https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

* Xumus, 8 kiacc/ XKypun A.A., Akinroneproe oomiectBo «M3narensctBo «IIpocBenieHne

* Xumus, 9 kiace/ XKypun A.A., Akironeproe oomiectBo «M3narensctBo «IIpocBenieHne

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

I'apa H.H Xumus: 3anaunuk ¢ «nomomaukom» 8-9 kii./ I'apa H.H, I'abpycesa H.I.- M.:
[Ipocsemenue.
Panenxuit A.M. Xumus: qunakrudeckuii marepuan 8-9 i/ A.M. Pagenxuii. .- M.:

[Ipocsemenune

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

[EEN

. http://ege.yandex.ru/chemistry/

N

. http://chem.reshuege.ru/

w

. http://himege.ru/

4. http://pouchu.ru/

o1

. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf

7.
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi spravochnik_dlya p
odg/read_online.html?page=3

8. http://mwww.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm

10. www.olimpmgou.narod.ru.



11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41

®IrbHY «HCTUTYT cTpaTernn pas3sutna obpasoBaHua»



