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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIX B @I'OC OO0, a takke Ha OCHOBE (heaepanbHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1Oa€T TpPEACTAaBICHHE O IeNsAX, OOIIeH cTparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHS OOy4ArOIIMXCA CpPEACTBAMU YUEOHOTO TIpEeIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKaHMe, MPEeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl 110 XHMHH, ONIPEIENIeT KOJINIeCTBEHHbBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUSA, PEKOMEHAYEMYIO MOCIeI0BATEeIHbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUsSI OCHOBHOHM 00pa30BaTeIbHONW MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TAKKE TPEOOBAHH K pe3yabTaTaM 00ydeHUs XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMUH CITY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MPECTaBICHUI O MaTEPUAIBHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOIIOIUH BEIIESCTB B IMIPHPOJIE, O MYTAX
pemieHusl TIO0ANBHBIX TMPOOJIEM YCTOMYMBOTO pa3BUTHSI YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30ITacHOCTH, MMPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH ISl caMopasBUTHA H  (OPMHPOBAHUS
KyJIbTYPBI TUYHOCTH, €€ 00mel u QyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIIEIOBATEIbCKUX yMEHHH, HEOOXOMMMBIX KaK B TIOBCEJHEBHOW JKM3HHM, TaK H B
npoQecCHOHATBHOMN AEATEBHOCTH;

3HAaKOMUT CO CHENM(UKOW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBHI IEIOCTHOTO
B3IJIA/]a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SIBISICTCS OTBETCTBEHHBIM 3TAallOM B ()OPMUPOBAHUH
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH OOYYarOIIIXCs;

crocoOcTBYeT (OPMHUPOBAHHIO I[IEHHOCTHOTO OTHOIIEHHS K €CTeCTBEHHO-HAYYHBIM
3HAHWAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HANpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYMBAIOTCS CIEIHM(UKON coaep KaHus
y4eOHOrO TpeaMeTa, KOTOPBIN SBISETCS NEJaroruyeckd aJanTHPOBAHHBIM OTPAKECHHEM
0a30BO HAYKW XMMHH Ha ONPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4aromUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPraHUYECKOW XHUMUU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHATHI OpPraHNn4ecKON XUMHH.

CrpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM 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 HPUHIMITY IOCIEI0BATEILHOIO Pa3BUTUS 3HAHUHW Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;



— MpECTaBICHUH 00 AIIEKTPOIUTUIECKOMN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaAHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEJOBATEIBHO OT OJHOTO YPOBHA K JPYrOMY,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MHUpa B JIOTHKE €€ CHUCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5-7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yueHnn XUMUHU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJlOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XMMHUYECKUX 3HAHUH — BaXXHEUIHMX (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 TIO3HABATEIFHBIX YMEHMH M 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
MPHOOPENH TaKue LI, 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;

— oO0ecreueHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOYYaIONIUMHUCS OIIBITA
pa3zHooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI1 ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el PyHKINOHAIBHON U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
4Hclie YMEHUH OOBSCHSATH U OLICHMBATh SIBJICHUS OKPYXKAIOLIErO MHUpa, MCIOJb3ysd 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmMupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEHHOCTHU
XMUMHYECKUX 3HAHUM Al BBIPAOOTKU SKOJOTHYECKU II€JIeCOOOPa3HOro MOBEJIEHUS 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 YCBOEHHS OOIIEUYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY 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 kiacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaJbHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KHU3HM YE€IOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemiecTBa. Pu3nueckre CBOWCTBA BEIIECTB. ArperarHoe cocTtosHue BemlecTB. l[loHsTre o
METO/IaX MO3HaHUs B XuMuH. UncTeie BemecTBa U cMecu. CriocoObl pa3ienieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckas (popmymna. BaleHTHOCTP AaTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10JisI XAMUUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsI3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tol mo opMysiaM XUMHUUECKUX COSTMHEHUH.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKHe ypaBHeHUs. Kiiaccudukanus XuMUUECKHX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMHU
oOpareHus ¢ J1abopaTopHBIM OOOpPYIOBAHHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM0IeHe (Pr3nuecKux (TUTaBJICHUE BOCKA, TasHUE JIBIA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SBICHUM, HaOIIOACHIE
U ONHUCaHME TPU3HAKOB TMPOTEKaHWS XHMMHUYECKMX peakuui (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
pasnenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHWE, BBINAPUBAHUE, TUCTHILISALIMS,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJEHUEe U OINHCaHUE
pEe3yJbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiinue npeacraBuTe/ I HEOPraHNYeCKNX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHuUs).
Oxcunpl. Ilpumenenue xucnopoma. CrnocoObl MOJydeHUs KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTH. KpyroBopot kuciopoaa B mpupoje. O30H — ajuioTpomHas MoauduKanus
KHCIIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
napHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonmopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJIE,
(buznuecKkrue u XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotyueHus. KuciaoTsl u conu.

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

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHnbsie u
HEHACBIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJs BeElIeCTBa B
pactBope. XuMudeckue cBOWCTBAa BOJbl. OcHOBaHMsS. Poiib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpoJE. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa U OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccupukanus OKCHIOB:
cojieoOpa3yrolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyecKkue U XUMUYECKHE CBOMCTBAa OKCHIOB. [lonyueHne okcuaos.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinor. Homenknatypa kuciaor. @usnueckue U XUMUYECKUE
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,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3liaMu OKCHJOB M OIIMCaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHHE, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEN PACTBOPEHHUS BELIECTB C PA3IMYHONW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAJIOB), UCCIEOBaHHEe OOpa3lO0B HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalu3aluu, TMOJYyYeHUE HEpPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMH4YeCKas cBA3b. OKHCIUTEILHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIbI FJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
Ilepuomnueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA Hayku U nipakTtuku. 1. . MenneneeB — yd€HbIN U IpaKJaHUH.

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

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTENBbHbIE — peakuuu.  [Ipomeccsl
OKHCJIEHHS U BOCCTaHOBJIEHMsI. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHHE, PEaKIIUH Pa3I0KEeHUs, COeTUHEHNUS ).

Mesicnpeomemmnuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHH,
SIBJIFOILUXCSI CHCTEMHBIMM JUIsl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOmye ecTecTBEHHO-HAYYHBIE MOHATHSA: HAYYHBIM (pakT, TUmoTe3a, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHMJ, H30TOIIbI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIE TOPOJABI, TOJE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COEIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEIECTBAa OT THIMA KPHUCTAUIMYECKOW PEHmIETKH W BHJA XUMHYECKON
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYECKas
CBSI3b HEOPraHNYECKHUX BEUICCTB.

Knaccugukanus XuMUYeCKUX peakiUil M0 pasIM4HbIM MpU3HAKaM (110 YUCIYy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKHAE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTne o xumuueckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMYECKOHN PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTEIBHON peakuuu. CoOCTaBICHHE YPABHEHHMM OKHCIIHTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METO/A IEKTPOHHOI0 OasiaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiun moHHOro OOMeHa. YCIIOBHUS NMPOTEKAHUS peaklMi MOHHOro OOMEHa, MOJHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBAaHMM M COJIEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTUH PACTBOPOB BEIECTB, MpOIiecca AUCCOLHUAINN
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJka, BBIJEJICHHE Tra3a, oOpa3oBaHME BOJbI), OINBITOB, HWUIIOCTPUPYIOUINX MPUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHidi (TOpEeHUe, Peakuu pasiIokKeHUs, COCIMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEUIECTB C IMOMOIIbI0 KAauyeCTBEHHBIX pEaKIUil Ha HWOHBI,
peleHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka TraioreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIC
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe XJjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMETaJlIaMH,
menoyamu). XsopoBojopon. ComnsHas KHCIOTa, XUMHYECKHME CBOWCTBA, IOJydYeHHE,
npuMeHeHue. JleicTBre Xjiopa U XJ0pOBOJAOPOIA HAa OPraHU3M YeJIOBeKa. BaxkHeire XJ1opuibl
Y X HAXOXKICHUE B TIPHPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHCJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepol. CepoBojiopoa, cTpoeHue, (U3MYECKHEe M XUMUYECKHe CBOMCTBA. OKCHUIBI CEphl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWMCTBA
(oOmme kak TMpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIny,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TONydeHUs CepHOM KucioThl. [IpuMeneHue
cepHol kucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TpHpOJe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mass xapaktepuctuka syneMeHToB VA-rpynnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENeHH OKHCICHUS. A30T, paclpoCTpaHeHHWE B Tpupojae, (Qu3mueckue u
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, Moyty4ueHue u npuMeHenue. Com aMMOHHUS, UX (U3NUECKUE U XUMHUYECKHUE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnonapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3sHEHUE OKPY)KAIOIIeH Cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
dbocdopa, busndeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonbp3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUsS. YTJepol, aJUIOTPOIHbIE MOIU(DUKAIINH, PACIPOCTPAaHEHHE B
npupoje, pusnveckre U XuMHIECKrue cBoicTBa. Ancopouus. KpyroBoport yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE W TPUMEHEHHE. DKOJOrHYeCKUe MpoOeMbl, CB3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TNpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CETbCKOM XO3S1CTBE.

[lepBoHauanbHbIE TOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAUHEHHIX yIiepoja
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
WCTOYHUKU YTIEBOAOPOJOB (Yroib, MPHUPOJAHBIA Ta3, HEPTh), MPOAYKTHl HX MepepaboTKu
(6eH3uH), UX poJb B OBITY ¥ IPOMBIIUIEHHOCTH. [IOHATHE O OMONOTHYECKH Ba)KHBIX BEI[ECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeKa. MarepHallbHOE €TUHCTBO
OpPraHMYECKUX U HEOPTaHMYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnyeckne M XUMHYECKHE CBOWMCTBA, IMOJYYEHUE U TPHUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue mpenctaBieHus o6 oxcuae kpemuus (1V) u
KpeMHUEeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHNE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue



CTPOUTEIIbHBIC MAaTepHalbl: KepaMHUKa, CTEKJIO, IIEMEHT, OeToH, jxene300eroH. I[Ipobiemsl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEaKLUUi Ha XJIOPUI-UOHBI U HAOIIOJCHUE NMPHU3HAKOB UX MPOTEKAHHS, OIIBITHI,
oTpakaronme (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJICHHE C OOpasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJICOMATepUANIOB), HAOIIOZEHWE Tpollecca OOYIIMBaHWS — caxapa TIOJ  JICHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHUS, O3HAKOMJIEHHE C (PU3MUYECKMMH CBOMCTBaMM a30Ta, (ocopa U UX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya00peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUA U ¢ocdaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHel
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, pelIeHHe SKCIIEpUMEHTANbHBIX 3a/1ad no TeMe «BaxHeilmue
HEMETAIIJIbl U UX COCTMHEHUS.

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHud B [lepuoandeckoi cucreMe xumuyeckux annemeHtoB . . MenpeneeBa u CTpoeHUs
atomoB. CTpoeHHe MeTauioB. MeTrauMueckas CBA3b M METAIMYECKas KpUCTAJUIMYECKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HanpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTtauioB. OOmue cnocoObl MoMydeHusi MeTaioB. [oHATHE O KOPPO3WU METAIIIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'YH, JIOPATIIOMUHUM, OpoH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, CcTpoeHHE MX aTOMOB, HaXOXJEHUE B npupoje. Pu3nueckue U XUMHUUYECKHE
CBOICTBa (Ha mpuMmepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [IpumeHenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[[lenouHo3emMenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnaeneeBa, CTpO€HHE WX aTOMOB, HaxOXJICHUE B
npupoje. Gusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus M Kajablusa. BaxHelmme coequHeHus
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. dusznueckue U XMMHUUYECKHE CBOICTBA
aIOMUHUS. AMGOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aToMa, HaXOKJAEHUE B npupoae. PU3NYECKUE U XUMUYECKUE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCH/IA KaJIbIUs M HATPUs C BOJOH (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIIEJOBAaHUE CBOWCTB KECTKOM BOJBI, Ipoliecca TOpEeHHs jKele3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, IIMHKA, kene3a (I1) u xenesa
(1), memu (11), HaOrOIEHHE W OTMCAHUE MPOIIECCOB OKPAIIMBAHMS IJIAMCHU HOHAMH HATpU,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA ATIOMUHUS U THJIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKaIOLIAs cpeaa

BemectBa 1 Marepuaiipl B IOBCETHEBHOM JKM3HM uYeoBeKa. be3onmacHoe KCIoJIb30BaHUE
BEIIECTB M XUMHYECKUX peakiuil B ObiTy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKarollel cpeabl (MpeaeabHas JOoIMycTUMasi KOHIEHTpaIus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MIOJIMMEPHBIE MaTepUalbl).

Meostcnpeomemmnwie ceasu

Peanuzarust MexXnpeAMETHBIX CBS3EH NPHU M3yYEHUM XUMUU B 9 KJIacce OCYIIECTBIISIETCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTFOLITAXCSI CACTEMHBIMH JIJIsI OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mwme ecTeCTBEHHO-HAyYHbIC TOHSATHS: HAay4YHBIM (pakT, TUMNOTE3a, 3aKOH, TEOpHS,
aHaJlM3,  CHUHTe3,  Kiaccupukauus,  MEpUOJUYHOCTb,  HAOIIOJEHHE,  IKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

dusmka: Marepus, arToMm, DOJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJIEKTPUYECKHH 3apsl, NPOBOJHUKH, IMOJYIPOBOIHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEHIETKa, CIUIaBbl, (U3UYECKHUE BEIHYUHBL,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1bl, CoHIIE.

buonorust: dortocuHTe3, npixanue, Omocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JTOCTHUTAIOTCS B X0JIe OOyUeHHsI XMMUU B €IMHCTBE y4eOHOM M BOCIIUTATENIHLHOM JAEATEIBHOCTH B
COOTBETCTBUM €  TPAJAULHUOHHBIMU  POCCUHCKMMM  COLMOKYJABTYPHBIMM U  JTyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIEccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCHL.

JIMYHOCTHBIE PE3YNbTATHl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIMXCSI PYKOBOACTBOBATHCS
CUCTEMOW NO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHUE OIbITAa JESITEIbHOCTU Ha €&
OCHOBE, B TOM YHUCJIE B YACTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOUIEHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HAYYHOMY
HAaCJIEUI0, MOHMMAaHMs 3HAUYEHUs XMUMHYECKOW HAyKM B JKM3HU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MH(pOpMaNUeil 0 MEepeOBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHPOBOH M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHMSIX 00 ycTpoicTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MIPEJICTaBICHUS] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE, KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO MIOJIE3HOH,
yueOHOMCCNeA0BATEIbCKOM, TBOPUECKOM M JAPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JEATENILHOCTH MPHU BBHIMOJIHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a/ad,
BBIMIOJIHEHUM XMMHUYECKUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHHA K
B3aMMOIIOHMMAHHIO M B3aUMOIIOMOILM B TpoLecCe 3TOW y4eOHOM IesTenbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IOBEJIEHHE U TOCTYNKH CBOMX TOBApHILEH C MO3ULIMHM HPAaBCTBEHHBIX U
IIPABOBBIX HOPM C YU4ETOM OCO3HAHMS MOCIIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33pDEHUYECKHE  NPEJCTAaBICHHA O  BELIECTBE U  XUMHUYECKOH  peakiuH,
COOTBETCTBYIOLI[ME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKH M COCTaBIIAIOLIME OCHOBY JUIS
[IOHMMAaHUs  CYIIHOCTM HayyHOW KapTUHbBI MHpPA, MpPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3sBUTHs MPUPOABI, B3AaUMOCBA3SX YEJIOBEKa C IPUPOJHON Cpelod, 0 posn
XMMUU B IO3HAHUM ITHX 3aKOHOMEPHOCTEHH;

[I03HABaTEJIbHbIE MOTHBBI, HAIPaBJICHHbIE Ha IOJIyYCHHE HOBBIX 3HAHUH IO XUMMH,
HeoOXoAuMBble JUId OOBACHEHMsI HAONIOJAeMbIX IPOLECCOB U SABJICHWUH, IO3HABATEIBbHOM,
MH(GOPMALIMOHHOM U YUTATEIbCKON KyJIbTYpBhl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIbHOM paboThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JIMTEPaTypOH, JOCTYHHBIMH TEXHUYECKUMH CpPEACTBaMHU
MH(GOPMALMOHHBIX TEXHOJIOI U

UHTEpeC K OOYyYeHMIO M IO3HAHUIO, JI0003HATENBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOCKTHON M HMCCIEIOBATEIbCKON JIEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHs 00yueHUs B JaJIbHEHILEM;

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH JKHU3HM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 3/I0pOBbIH 00pa3 >KWU3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUST aJKOTOJIs, HApPKOTHKOB, KypeHMs), HEOOXOAMMOCTHU COOIOACHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:

MHTEpEC K MPaKTUYECKOMY M3y4YEHUIO Mpodeccuii u Tpyaa pa3iudyHOro poja, yBaxXeHHue K
TPyLy M pe3yiabTaTaM TPYAOBOH JEATENbHOCTH, B TOM 4HCJIE€ HAa OCHOBE HPHUMEHEHHUS
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOM TpaeKTOpUHU



NPOJOJDKEHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTEIIHONW MPO(pECCHOHATBHON NEATEIbHOCTH H
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JI0rHYECKOr0 BOCIUTAHHUS:

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAHUE LIEHHOCTH 370pPOBOro M 0e30IacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboOTe C BEILIECTBAMHU,
a TaK)KE B CUTYalLUsAX, YITPOKAIOIIUX 30POBbIO U KU3HHU JIIOEH;

CIOCOOHOCTH TPUMEHSTHh 3HAHMA, MOJYYaeMble NMPU U3YYCHUU XUMHH, JUIS PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, ISl MMOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X peuieHus
MIOCPEJCTBOM METOJ/IOB XMMHH, SKOJOTHUYECKOIO MBIILJIEHHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIIEISAIOT 3HAYMMble s (OPMUPOBAHHUSA
MHPOBO33pEHUs OOLIeHaY4HbIE MOHATUS (3aKOH, TEOpHUs, MPHUHIINI, TUIOTe3a, (PaKT, cucrema,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaIMeTOB (GOPMUPOBATEH MPEJICTABICHUE O
LIEJIOCTHOM HAay4yHOM KapTHWHE MHpa, U YHHUBEpcalbHble ydeOHblE AeWCTBUS (ITO3HABATENIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITENIbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe el CTBUSA

ba3oBrble 1ornyeckue 1eCTBUSA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHI  (BBIAEISATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITHUSIMHU), UCTOIH30BaTh MOHATUS Ui 0OBSICHEHUS
OTIENbHBIX (PAKTOB U SBJICHUIN, BBIOMPATH OCHOBAHUS M KPUTEPUM Ui KIACCH(PUKAIUU
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeXay 0ObEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIC, 1€TyKTUBHbIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOYCHHUS;

yYMEHHE MPUMEHSATh B IMpoliecce MO3HAHUS MOHATHUS (IIPeIMETHBIE U METaNpEeAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MIpUMEHsIeMbIe B XUMHH MOJICIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyla M ypaBHEHHUE XHUMHYECKOW peakuuh — TMpU pelIeHud YydeOHOo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC NMPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUUYMHHO-CICACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHUE MCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAay€CTBE MHCTPYMEHTa MO3HAHHUs, a
TaKkkKe B KayecTBe OCHOBBI JUIsI (OPMHPOBAHUS TUIIOTE3bl IO TPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUN;

npuoOpeTeHUe OMbITa MO IUIAHWPOBAHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJI0OM MPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro
pe3yibTar, (opMyIHpoBaTh 00OOIIEHHS M BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTUYET O MPOJAETIaHHOM padoTe.

Padora ¢ undopmanueii:

yMeHHUE BbIOMpPAaTh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUYHBIX BUI0OB
1 (OpM NpeICTaBICHUS, TOTYyIaeMyI0 U3 pa3HbIX HCTOUYHUKOB (HAYYHO-TIOIyJIsIpHAs IUTepaTypa



XHUMUYECKOTO COJICpKaHUsA, CIPaBOYHBIE MOcoOMsA, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE IPUMEHATH PAa3IUYHbIe METOIBI U 3aIPOCHI MPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS YIEOHBIX U TO3HABATENBHBIX 3324
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAMKA ¥ WILIIOCTPUPOBATH pEIIAeMbIC 33/1a4d HECIOXHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

yYMEHHUE HCITOJIb30BaTh U aHATU3UPOBATh B Mpolecce y4eOHOW M HCCIEeI0BATENbCKOM
JEATeTbHOCTH HH(OPMAIIHIO O BIUSIHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHsS 3a/laBaTh BOIpOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHMH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MPEeJI0KEHHOM 3aa4H;

YMEHUS IPEICTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaxX; JellaTh TMPE3CHTAIUI0 PEe3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
AKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, Y4€OHOTO MPOEKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOH W
MCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE YdY&éTa
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMM (0OCyxkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMbI», KOOPJUHALIMS COBMECTHBIX JICHCTBUIM, ONpeeNieHue KPUTEPHUEB M0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MpPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTH, BBIOMpATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUIl MpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4YEeHHS HOBBIX 3HAHMA 00 HU3y4yaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKIHUAX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUHU 3aJJaHH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yIbTATOB [0 OCBOCHHIO O0S3aTEIbHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOSHHBIC
oOyyarolUMMUCsl Hay4HbIE 3HAHUS, YMEHHMsS U CIOCOObI JeHCTBUM, crenupudeckue s
npeaMeTHO obnactu «XUMHUS», BHUIAbI JESITEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K koHiy obyuenus B 8 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHITHUI: aTOM, MOJEKYyJa, XUMHUECKUN

3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTb, OTHOCHTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JIsI XUMHYECKOTO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIATENFHOCTD, CTENICHh OKUCIICHHS, XUMUYECKas peakius, Kiaccuuxarus
peaKIuii: peaky COCAMHEHUS, PEaKIIuN PA3I0KEeHUs, PEaKIIMK 3aMElIeHNs, PeaKIuu
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKINH, TeIUIOBOM 3 PEeKT peakuu, SApo aToMa,
AJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOMTalb, PagUyC aroMa, XUMHUYECKas CBS3b,



IOJISIpHAsl M HETOJISIpHAsl KOBAJIEHTHAs CBA3b, MOHHAs CBS3b, MOH, KAaTHUOH, AaHUOH,
pacTBop, MaccoBas J0Js BellecTBa (IIPOLIEHTHAs KOHILIEHTPALMsI) B PACTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHSTUH U IPUMEHATH 3TU
MIOHSATHS IIPU ONMCAHUU BEIIECTB U UX IPEBPALICHUI;

® UCMOJB30BATh XUMHUYECKYIO CHMBOJHUKY JJIsI COCTaBlieHHS (OpPMYIT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIHI;

® OIpeneNsITh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, CTEIEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEJMHEHUSX, NPHUHAUIEKHOCTh BEILIECTB K
OTpeNeNéHHOMY KJIacCy COCIUHEHMH 1o (QopMyliaMm, BHJ XHUMHYECKOW CBSI3U
(KoBaJIeHTHasl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSX;

e packpeiBaTh cmbich [leprnomanueckoro 3akona JI. M. MenzeneeBa: n1eMOHCTPUPOBATH
MMOHUMAaHHE TEePUOINYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKUX 3JIEMEHTOB OT HX
nonoxkeHuss B Ilepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HUs1, 3aKOHa ABOrajpo;

® ONUCBIBaTh U XapakTepus3oBaTh TaOnmuuHylo Qopmy Ileproguueckoid cucTemsl
XMMHMUYECKUX DJIEMEHTOB: DPa3nyaTh MOHATHS «IJaBHas moarpymnmna (A-rpymma)» u
«mmobounas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCUTH
o0o3Ha4YeHusl, KOTOpble UMeroTcsl B Tabnuie «lleprogudeckasl cuctemMa XMMHUYECKHX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (CocTaB MW 3apsii sapa, oO0llee 4YHCIO JIIEKTPOHOB U
pacnpesesieHrue uX Mo 3IEKTPOHHBIM CIIOSIM);

e iaccu(uUIUpOBaTh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKUE BEUIECTBA, XUMUYECKHE
peakiuu (IO YHUCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEMJIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB, TOATBEpXKJas  ONHWCAHME [pUMEpaMH  MOJIEKYJSPHBIX  YPABHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® [IPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCMMOCTH OT MX KAUE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;

® BBIUHCIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYKO MaccChl BEUIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTA 1Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUu;

® [PUMEHATHh OCHOBHBIE ONEPALUHU MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUI0, Kilaccu(UKaIUIO, BBISBICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€M — JJIi U3YYEHHs] CBOMCTB BEIIECTB U XUMHYECKUX PEaKLUU,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAOMIOJeHHEe,  U3MEpEeHHE,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

e cJeloBaTh MpaBUjiaM IIOJIb30BAHHUS XUMHUYECKOW Tocylnod U 1abopaTopHBIM
o0opy/noBaHUEM, a TaKXke IMpaBUJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00PATOPHBIX XUMUYECKHX OMBITOB MO MOJTYyYEHHIO
U COOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOpPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C OMPENEIEHHON MACCOBOU J0JIEH paCTBOPEHHOTO BELIECTBA, INIAHUPOBATH
U NIPOBOJUTH XUMUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB LIEJIOYEH U
KHCJIOT C MOMOILBIO HHANKATOPOB (JIakMyc, (heHoI(TanenH, METUIOPAHXK U APYTHe).

K xoHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI

oTpakaTb c(GOPMUPOBAHHOCTb y OOyUaIOIUXCS YMEHHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IMOHATHUH: XUMUYECKHH DJIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTb,
NIEKTPOOTPHULATENBHOCTD, CTENEHb OKUCICHMS, XUMHUYECKas PEAKLMsl, XUMHUYECKas
CBSI3b, TEIUIOBOW 3((EKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PAacTBOp, HIEKTPOJIUTHI,



HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEeHa,
KaTaJln3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTuMble W HeOoOpaTUMbIE pPEaKIINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKUUU,  OKUCIMTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(KoBajleHTHAsi, MOHHAs, MeETaJuIM4ecKas), KpPUCTAJUIMUECKas pElETKA, KOPPO3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakUuu, MpeAeiabHO JOIycTUMAas
koHuenrpauusa [IJIK BemecTsa;

WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IOHATUH M NPUMEHSTH 3TU
MOHSATHS TIPU ONMCAHUU BEIIECTB U UX IPEBPALICHUI;

WCIOJb30BaTh XUMHYECKYI0O CHMBOJIMKY JJISi COCTaBJICHUS (OpPMya BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHIA;

OTPEENATh BaJCHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOTO COCTaBa, MPHHA/UIEKHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIacCcy coeAuHeHu# 1o (opmyrnam, BUJI XUMUYECKOW CBsI3M (KOBAJICHTHAsl, MOHHAs,
MeTajyInyeckasi) B HEOPraHWYECKUX COEAUHEHUAX, 3aps] HOHA [0 XHUMHUYECKOU
(dbopmyre, XxapakTep cpelbl B BOJHBIX PACTBOpaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cMmbica [lepuoaunueckoro 3akoHa [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMUMaHME: OMHUCHIBATh M XapakTepu3oBaTh TaOnuuHyo dopmy Ilepuoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas nonarpymma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymnma)», maneie u OoJblIME TEPUOJIBI,
COOTHOCUTh 0003HAYeHHUS, KOTOpPblE HMEIOTCA B MEPUOAUYECKOM Tabmuie, ¢
YHCIIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsij szpa, o0lee YUCI0 MIEKTPOHOB U PACHPENEICHUE UX 0 HJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB JJIEMEHTOB U HX
COCIMHEHUH B IIPElEeNax MaJbIX IEPUOIOB U ITIABHBIX MOATPYIIl ¢ Y4ETOM CTPOCHHS
UX aTOMOB;

KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHUUECKHE BELIECTBA, XUMUYECKUE
peakuuMu (M0 YHUCIY M COCTaBYy YJYacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3pPexTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHHUS] XMMUYECKHUX JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) oOLIME M cHeuu(puYeckue XHUMUYECKHe CBOWCTBA
IIPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPKIAs ONMCAHUE NIPUMEPAMHU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHHH COOTBETCTBYIOINX XUMUYECKUX PEAKLIUHM;

COCTAaBJIATH YPABHEHMSI DIEKTPOIMTUYECKON JUCCOLMALMU KUCIIOT, LIEIOYEH U COJIEH,
IIOJIHBIE M COKpAIIEHHbIE YPAaBHEHUS peakluil HOHHOr0 0OMEHa, ypaBHEHUs PEaKLUH,
MOATBEPXKJAIOIIUX CYIIECTBOBAHME TI'€HETHUYECKOM CBA3M MEXIY BELIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCa ITUX peaKLHii;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOXKHOCTU
IIPOTEKAHUS XMMUYECKUX NIPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (opMyJie COeTMHEHNUs, MACCOBYIO JIOJIIO BEILlECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMHUUYECKOHN peakLnu;

coOmoaTh MpaBHUja I0JIb30BAHMS XMMHMYECKOM TOCyAodH u  JabopaTOpHBIM
0o0OpyZIOBaHHEM, a TaKkKe IpaBuUia OOpAIleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBINOJHEHHIO Ja0OPATOPHBIX XUMHUYECKUX OTBITOB MO MOJIYUYECHUIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa M YIIIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPKIAAIOIINE KAaUECTBEHHBIN COCTAB PAa3IMYHBIX BEILECTB!
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, Moauna-, kapboHat-, docdar-,



CWIHKAT-, Ccynb(haT-, THIPOKCHJ-UOHBI, KATUOHBI aMMOHHS ¥ WOHBI H3yYCHHBIX
METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUUECKUX BEILLECTB;
MIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHONU NEITENBHOCTH — AHAJIW3 U CUHTE3,
CpaBHEHHE, O0000IIEeHHE, CHCTEeMATHU3alUI0, BBISABICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUU, €CTECTBEHHO-
HaydYHbIE METOJbl TO3HaHUST — HaAOMIOIEHHWE, W3MEpPEHUe, MOJACIMPOBaHUE,
9KCIEPUMEHT (PEaJbHbI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U Komsecrro vacos DJIeKTpOHHbIe (LN (PPOBbIE)
n/n TeM MPOrpamMMblI Bceero g:;:ﬂ(:m’m’le sz? ;::::qem“e o0pa3oBaTe/ibHbIE pecypchl
Pazjean 1. IllepBonayanbHbie XUMHYeCKHE TOHATHS
XuMus — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 6 0 5 bubnuotexa [JOK
MPaKTHYECKOM JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
YyeroBeKa
12 BemectBa 1 xuMu4yeckue 16 1 0 bu6moreka [IOK
peakinuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 22
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 0 0 bu6moreka [IOK
00 okcHaax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o 3 0 1 bu6moreka [IOK
KHCJIOTaX U COJIIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopel. [lonsitue 8 1 1 bu6moreka [IOK
00 OCHOBaHUAX https://m.edso0.ru/7f41837¢c
24 Sﬁfﬁiﬁiiﬁfﬁ“ 16 1 1 bubmorexa I[IOK
S—— https://m.edsoo.ru/7f41837c
Utoro no pazueny 32

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoagnueckas cucrema xumnueckux 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMoOB.
Xumudeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

3.1

[Iepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema
XUMHUUYECKUX DIIEMEHTOB /J[.
U. MenpneneeBa. CtpoeHue
aToMa

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f41837c

XuMudeckasi CBSI3b.
32 OKucauTeNnbHO- 7 bu6mmoreka [{OK
' BOCCTAHOBUTEIIHLHBIE https://m.edsoo.ru/7f41837¢c
peakiumn
bu6mmoreka [IOK
Hroro o pasaeiy 14 https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

I10 [TPOTPAMME



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

9 KJIACC

KosinyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB M TeEM (uudposBbie)
Ne i/ OporpaMMBb P Beero Konrpoabubie | IIpakTHyeckue oﬁp(g:)n ATeabHbIC
padoTsbI padoThI pecypesI
Pa3nes 1. MHoroo0pasue XuMH4YeCKMX peaKkIuid.
Knaccudukanus XuMuueCcKUX peaKiinii: bubnuorexa [JOK
peaKiuu COeTUHEHNUS, pa3IoKEeHNU, https://m.edsoo.ru/7f41a636
3aMernieHus, oOMeHa. bubnuorexa [JOK
OKHCIIHMTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIHH. https://m.edsoo0.ru/7f41a636
DK30- M HJIOTEPMHUYECKUE PEAKIUU. bubmuorexa [JOK
1.1 CKOpOCTh XMMUYECKUX PEaKIIUi. 15 1 2 https://m.edsoo0.ru/7f41a636
OO6paTumble U HEOOPATUMBIE PEAKIINU.
XVMHYECKUE pEeaKIiy B BOJHBIX pacTBOpax.
DNEeKTPOIUTHYECKAs JUCCOLUAIUS.
Peakuuu noHHoro oOMeHa u yCIOBHSI UX
MIPOTEKAHHUSL.
Hroro mo pazgeny 15
Paszjea 2. MHorooopasue Bemlectsn. 44 yaca
Hewmerann (o0mmas xapakTepucTuka mo ux
MOJIOKEHUIO B MIEPUOINYECKON CUCTEME
XMUMHYECKUX JIEMEHTOB). 3aKOHOMEPHOCTH
W3MEHEHHUS B MEPHOJIax U rpymmnax
21 (bU3MYECKUX U XUMHYECKUX CBOMCTB MPOCTHIX 5 0 1 bubnunoreka [JOK
' BEILECTB, BHICIINX OKCUIOB U https://m.edso0.ru/7f41a636
KHCIIOPOACOAEPKAIIUX KUCIIOT,
00pa30oBaHHBIX HEMETaNIaMU BTOPOTO U
TPETHETO MEPHOIOB.
["anoreHsl.
bu6mmoreka [JOK
2:2 Kucnopoz n cepa. 8 0 . https://m.edsoo0.ru/7f41a636
2.3 A30T 1 pocdop. 9 0 1 bubnuoreka [IOK



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

bubmuoreka [JOK

2.4 YIIEPOAL 1 KpeMHHii 8 https://m.edso00.ru/7f41a636
et pasteprn) Bumoress LOK
N ’ https://m.edso0.ru/7f41a636
2.5 [II€nmouHo3eMenbHBIC METAILTHI. 13
ATEOMUHIH bubnuorexa [JOK
’ https://m.edso00.ru/7f41a636
Keiaeso.
Wroro mo pazueny 43

Paznen 3. Kparkuii 0030p BakHelIIUX OPraHN4YeCKUX BelIeCTB. 9 yacoB

Opranuueckasi XuMHusi. Y TJIE€BOJOPOIBI.
[IpenenbHble (HACHIIIEHHBIE)
yriieBoiopoibl. HenepenensHeie
(HEHACHIIIIEHHBIE) YTIIEBOIOPO/IBI.

bu6moreka [IOK

3.1 [MpousBoaHbIe YrIeBOAO0PO10B. CIIHPTHL 10 https://m.edsoo.ru/7f41a636
Kap6onosie kuciaotbl. Ci0KHbBIE d3PHUPHI.
Kupsl. YrieBoapl. AMUHOKUCIOTHL. benku.
[Tonumepsil.
Hroro mo pazgeny 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

Ne | HammeHoBaHuUe pa3jesia U TeM; Yacel Hara JleM. 3KcniepumMeHt/
0/l | ppakTHYeCKOH padoThI; y4eOHo no | pakrtu JaboparopHasi paboTa
KOHTPOJIbHOI padoThl ro IUIAHY | YeCKH
BpeMe
HH
Pa3nes 1. OcHOBHbBIE NOHATHSI XMMHHU (YPOBEeHb aTOMHO-MOJIEKYJISIPHBIX NpeAcTaBaennii) 51 u+3
1 Beoansiii nHCcTpyKTaxk no Th. [Ipeamer xumum. 1 04.09 JI/O PaccmoTpeHue BELEecTB ¢ pa3InYHbIMU GU3NIECKUMU
XHUMUA KaK 4acTh €CTECTBO3HAHMS. BellecTBa n nux CBOMCTBAMH.
CBOWCTBA.
2 MeTo bl TO3HAHUS B XUMHUHU. 1 06.09 Jem.: O3nakomiieHue ¢ 1ab0paTopHbIM 000pyIOBaHUEM; IPUEMBI
6e30macHO# paboTHI C HUM
3 | UucTpykTax no Th. IlpakTtuyeckas padora Nel 1 11.09
«IIpuémpl 6e30macHO¥ pabOThI ¢ 000PYTIOBAHUEM U
BemecTBaMu. CTpoeHue MIaMeHm.
4 | Yucrele BemecTBa U cmecr. CriocoObl OYUCTKHA 1 13.09 Hem.: CriocoObl OYMCTKU BEUIECTB: KPUCTALTN3AIINS,
BEIIECTB: OTCTauBaHue, PUIbTPOBAHUE, JTUCTUILISIUS.
BbINIAPUBAHUE, KPUCTAJUTU3AIMS, TUCTHILISAIIIS JI/O Paznenenue cMecu ¢ HIOMOIIbIO MarHuTa.
5 | UuacrpykTrax o Th. IlpakTuyeckas padora Ne 2 1 18.09
«OuncTKa 3arpA3HEHHON OBAPEHHOMN COJIHY
6 | ®usmyecKkrue U XUMUYECKUE SBIICHUS. XUMHICCKHE 1 20.09 Hem.: HarpeBanue caxapa. HarpeBanue napaduna. ['opeHue
peaxkiuu napaduna. BzaumoseiictBue pacTBopoB: kapOoHaTa HATPUS U
COJITHOM KUCIOTHI; cynbdaTta menu (11) u ruapokcuna HaTpus.
B3aumopeiicteue cBexxeocaxaeHHoro ruapokcuaa meau (1) ¢ p-
POM TJIFOKO3BI IIPU OOBIYHBIX YCIOBUSAX U IIPU HArPEBaHUH.
JI/O Tlpumeps! GU3HUECKUX U XUMUYECKUX SIBJICHUA.
7 | ATOMBI, MOJIEKYJIbl U HOHBI 1 25.09
8 | BemecTBa MONEKYISIPHOTO U HEMOJIEKYISIPHOTO 1 27.09 Hem.: [Ipumepsl MPOCTHIX U CIIOKHBIX BEHIECTB B Pa3HbIX

CTPOCHUH. KpI/ICTaJ'IJ'II/ILIeCKI/IC peUICTKA

arperaTHblX COCTOAHUAX. H_IaPOCTep)KHeBBIe MOJCIN MOJICKYII




MeTaHa, aMMHUaKa, BOJIbI, XJIOPOBOIOpoa, okcuaa yriepoaa (1V).
Moienu KpUCTaIIIMYECKUX PELIETOK Pa3HOTO THUIIA.

9 | IIpocTeie U CTIOXKHBIE BeECTBA. XUMUYECKHE 1 02.10 JI/O O3nakomiieHue ¢ 00pa3aMu MPOCTHIX (METAUIBI U
AJIEMEHTHI. MeTaubl U HEMETAILIIBI HEMETAIIIBI) ¥ CJIOKHBIX BEIIECTB, MUHEPAJIOB M TOPHBIX IMTOPO/I.
10 | SI3bIk XMMHUH. 3HAKK XUMHYECKHX 3JIEMCHTOB. 1 04.10
11 | OTtHOCHUTENbHAS aTOMHAS Macca 1 09.10
12 | 3akoH OCTOSHCTBA COCTaBa BEIIIECTB 1 11.10 Hem.: OnbIThI, TOATBEPKIAIONINE 3aKOH COXPAHEHHS MACCHI
BEIIICCTB
13 | Xumnueckue popmynsl. OTHOCUTETBHAS 1 16.10
MOJIEKYJsipHas macca. KauecTBeHHBIN 1
KOJIMYECTBEHHEII COCTaB BEIISCTBA.
14 | MaccoBas 0151 XAMUYECKOTO JIEMEHTA B 1 18.10
COCTUHEHUH
15 | Pemenue 3amaq Ha BEIYKUCIEHNE OTHOCUTEIHHOMN 1 23.10
MOJIEKYJISIPHOM Macchl BellecTBa o Gpopmyie.
Brruncnenne MaccoBoU TOJIH DIIEMEHTA B
XMUMHYECKOM COECTUHEHHUH. Y CTAHOBIICHHE
npocTeiie GopMysibl BENIECTBA IO MACCOBBIM
JIOJISIM AJIEMEHTOB.
16 | BasieHTHOCTh XMMHYECKUX 3JEMEHTOB. 1 25.10
Omnpenenenre BaJ€HTHOCTH 3JIEMEHTOB IO
dbopMynam OMHAPHBIX COCTMHEHUIA
17 | CocraBnenue xuMmudeckux Gopmys GMHAPHBIX 1 06.11
COEIMHEHUH 10 BAJEHTHOCTH
18 | ATOMHO-MOJEKYISIPHOE YUCHUE. 1 08.11
19 | 3akoH coxpaHEHHUsI MacChl BELECTB. 1 13.11
20 | Xumuueckue ypaBHEHUS 1 15.11
21 | Tumbl XUMUYECKUX PEAKIIHA 1 20.11 JI/O Paznosxenne ocHoBHOTO Kapoonata meau (I1). Peakuus

3aMCIICHUA MU KCIIC30M.




22 | KonTpoabHas pa6ora Nel mo Teme 22.11
«IlepBoHayaIbHbIe XUMMHYECKHE TIOHATHSD)

23 | Kucnopon, ero o6masi XxapakTepuCTHKA. 27.11 HeM.: dusndeckue 1 XMMHYECKUE CBOMCTBA KUCIOPOa.
[Tonydyenue kucnopoaa. Pu3nyeckue cBOMCTBA [Tonydenue u coOupanue Kuciaopoja METOJOM BBITECHEHUS
KHCJIOPOAA. BO3/yXa ¥ METOJIOM BBITECHEHHSI BOJBI.

24 | XumMu4eckre CBOMCTBA U IPUMEHEHNE KUCIOPO/Ia. 29.11 HeM.: YcnoBuss BOZHUKHOBEHUS U IPEKPALLEHUS TOPEHUS
Oxcuppl. KpyroBopot kuciaopoia B mpupoie JI/O O3nakomiieHue ¢ o0pa3amMu OKCUIOB.

25 | IlpakTuueckasi pagora Ne3 «IloaxyueHue u 04.12
CBOICTBAa KHCJIOPOAa»

26 | O30H. AJITOTPOITHS KUCIIOPOIa 06.12 Hewm.: [Tomydenue o30Ha.

27 | Bo3myx u ero cocTaB. 3ammra aTMoCepHOro 11.12 Hem.: Onpenenenue coctaBa Bo3ayxa.

BO3/yXa OT 3arps3HCHUS

28 | Bojoposn, ero o0mias XapakTepuCTHKa U 13.12
HaxoXxeHue B npupoje. Ilomydenne Bogopona n
ero (pusnueckue cBoiicTBa. Meprl 6e30MmacHOCTH
pu paboTe C BOJOPOIOM

29 | XuMu4decKkue CBOMCTBA BOJOPO/IA U €ro 18.12 JI/O B3aumozetictBue Bogopoaa ¢ okcugom meau (11).
npumMeHneHue. [IpoMexyToYHbII MOHUTOPUHT.

30 | IlpakTuyeckas padora Ned «Ilosyuenune 20.12
BO/IOPO/Ia M MICCJIEIOBAHUE €0 CBOICTBY

31 | Bonma. MeToapl onpeielieHUs] COCTaBa BOJIBI — 25.12 Hem.: Ananu3 Boasl. CHHTE3 BOJIbI.
aHanu3 ¥ cuHTe3. Boaa B mpupose u crnocoOsl ee
OUHUCTKH. A3palnus BOJbI.

32 | IloBTOpHBIN HHCTPYKTaX. DHU3NUeckue u 27.12 Hem.: B3aumopeicTBre BOIbI ¢ HATPUEM, KaJIbIIUEM, OKCHUIOM
XUMUYECKHe CBoMcTBa BObI. [IpumMeHenune Bopl MarHus, OKCUJ0M KaJlblius, okcusioM yrieposa (1V), okcuaom

docdopa (V) 1 ucnbITaHNE TOYYEHHBIX PACTBOPOB WHAUKATOPOM.

33 | Boga — pactBopureins. PactBopbl. HacbleHnHble 1 08.01

HCHACBIIICHHBIC pACTBOPLI. PaCTBOpI/IMO CTb




BCIICCTB B BOJC.

34

MaccoBasi 10J1s1 paCTBOPEHHOTO BEIIIECTBA

10.01

35

Pemenne pacueTHbIX 3a/1a4 Ha HAX0XKJIEHUE
MacCcOBOM JJOJIM pacTBOPEHHOT'O BELLIECTBA U BOJIbI
JUI IPUTOTOBJIEHUS pPaCTBOPA ONPEEIEHHOM
KOHLIEHTpaLUU

15.01

36

IIpakTnueckas padora NeS «IIpurorosiienue
PacTBOPOB CoJIeH ¢ onpeaeJéHHON MacCoBOil
J0J1eil paCTBOPEHHOI0 BelecTBa

17.01

37

[ToBTOpenue u 06061menue no temam «Kuciaopony,
Boaopon», «Boma. PactBopbi»

22.01

38

KontpoabHnas padora Ne2 mo remam
«Kucaopon», «<Bogopon», «<Boga. PacTtBopbi»

24.01

39

Mouib — emuHUIA KOJIMYECTBA BeulecTBa. MossipHas
Mmacca

29.01

Hem.: XuMHYecKrue COeTMHEHUS KOJIMYECTBOM | MOJIb

40

Brruucnenust mo XuMUYECKUM YPaBHEHUSM C
HCITOJIB30BaHUEM IOHITHI «Maccay, «KolmmdaecTBo
BEIIIECTBA», «MOJIAPHAS Macca»

31.01

41

3akoH ABoraapo. MoJsipHbIi 00bEM ra3oB. ¢
UCIOJIb30BAHNEM MOHATUS «MOJISIPHBIN 00bEM.

05.02

42

OTHOCUTENbHASA IIJIOTHOCTh r'a30B

07.02

43

OOBeMHBIE OTHOIIIEHHS T'a30B IpHu XUMHYCCKHUX
pCaKIuix. BrruucneHus ¢ UCIoib30BaHHEM
MMOHATHS 00BEMHBIE OTHOIIIEHHUS ra30B 1810)51
XUMHUYCCKUX PCAKIUAX.

12.02

44

Oxcunpl: kaccuukanus, HOMEHKIATYpa,
CBOJMCTBa, MTOJIyYEHUE, IPUMEHEHUE

14.02

Jem.: OOpas3iibl OKCHIIOB.
JI/O OnbIThI, TOATBEPKIAOIINE XUMUYESCKUE CBONCTBA OKCHJIOB

45

I'unpoxcunpl. OcHOBaHUS: Kiaccudukarus,
HOMEHKJIaTypa, MOTyYeHUE

19.02

Hem.: O6pa3iibl OCHOBaHHUH.




46 | XuMuveckue cBoKcTBa OCHOBaHUM. OKpacka 1 21.02 Jem.: HelTpanu3auust LENO4YM KUCI0TON B IPUCYTCTBUN
VHJIMKATOPOB B LICJIOYHON U HEUTPAIbHOU Cpeax. MHJIHUKATOpa
Peaknus Helitpanusannu. [IpuMeHeHne oCHOBaHUM. JI/O OmbIThI, HOATBEPKIAIONINE XUMUIECKHUE CBOHCTBA
OCHOBaHMI
47 | Am¢poTepHBIe OKCUIBI M THIPOKCHIBI 1 26.02 JI/O OnbIThI, HOATBEPIKIAIOIINE XUMUIECKUE CBOHCTBA
aM(OTEPHBIX THIPOKCHJIOB
48 | Kucnotel. Cocras. Kinaccuduxars. 1 28.02 Jem.: OOpasiibl KUCIIOT.
Homenknarypa. [lonyyenue KuCIoT.
49 | XuMu4ecKre CBOKWCTBA KUCIIOT. 1 04.03 JI/O OnbIThl, TOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCIIOT
50 | Cosm: cocraB, KiacCH(pUKAIUs, HOMEHKIIATYpa, 1 06.03 Jem.: OOpa3siibl coiei.
CIOCOOBI OJTYyYESHHUSI.
51 | CsoiictBa coieit 1 11.03 JI/O OmbIThI, TOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA COJICH
52 | KontpoabHas pa6ora Ne3 no reme «OCHOBHBIE 1 13.03
KJIACChI HEOPTaHNYECKUX COeTUHEHUI»
53 | IlpakTuyeckas padora Ne6 «Pemenue 1 18.03
IKCIEePUMEHTATbHBIX 32/1a4 M0 TeMe
«BaxxHeiinue KJIacchl HEOPraHMYECKUX
coeTUuHEeHUI»
54 | I'eneTn4eckas CBSI3b MKy OCHOBHBIMH KJlacCaMU 1 20.03
HEOPraHUYECKUX COCTMHCHUI
Pa3znen 2. Ilepuoguyeckuii 3aK0H U NepUOANYEcKasi cucTeMa XuMuveckux jiemeHToB J.M.MenaeneeBa. Ctpoenue aroma 7 4
55 | Knaccudukanus xumuueckux aneMeHToB. [loHsaTre 1 03.04 Jem. dusndeckre CBOMCTBA MIEIOYHBIX METAJLIOB.
O TpyMmax CXOAHbBIX SJIEMEHTOB B3auMopeiicTBre okcuI0B HATpHs, Maraus, pocdopa, cepbl ¢
BOJIOM, MCCIIEZIOBAHNE CBOMCTB MOJIY4YE€HHBIX POIYKTOB.
B3aumopeiicTBre HaTpus U Kayius ¢ BOJoN. Duznyeckue
CBOMCTBA rajioreHoB. B3anMoeiicTBrie amoMUHUS C XJIOPOM,
OpOMOM U HOJIOM.
56 | Ilepuoanueckuii 3akon JI.M1.Menneneena 1 08.04
57 | Ilepuoanueckasi TabIuIa XUMUYECKUX DIIEMEHTOB 1 10.04




(xopotkas opma): A- u b —Tpymnmbl, nepUOIHL.

58 | Crpoenue aroma. CoctaB aTOMHBIX siiep. M30TOIBbI. 1 15.04
XUMHUYECKHUH 3JIEMEHT — BUJ aTOMa C OJMHAKOBBIM
3apsAIoM sIpa.
59 | PacnonoxeHue 3IeKTPOHOB IO YHEPTETHIECKUM 1 17.04
ypoBHsM. CoBpeMeHHas (popMyIIpOBKa
MIEPHOINIECKOTO 3aKOHA
60 | 3HaueHHne MepUOIUIECKOTO 3aKoHa. HayuHbie 1 22.04
noctmxenus .M. Meneneena
61 | IloBTOpeHHEe U 0OOOIICHHE TTO TEME 1 24.04
«ITeprnoandecknii 3aKOH U MTEPUOANYECKAs] CUCTEMA
xuMmudeckux sneMmeHnToB JI.1. Menneneena.
Crpoenue atoma»
Pasznen 3. Crpoenne BemecTBa. XuMU4eCKas CBSA3b. 7 4.
62 | DIEKTPOOTPHUIIATEIIBHOCTh XUMHUYECKUX DJIEMEHTOB 1 29.04
63 | KoBanentHas cBs3b. [lonsspHas u HenmoyisipHas 1 06.05. Hem.: ConocraBnenne HU3NKO-XUMUIECKUX CBOMCTB COCTUHEHHI
KOBaJICHTHBIE CBS3b. C KOBaJEHTHBIMHU U MOHHBIMU CBSI3IMHU.
64 | MonHas cBA3b 1 08.05
65 | BaslenTHOCTD U cTernenb okucienus. [IpaBumna 1 13.05
OTIpe/ieNIeHUs] CTETIeHEeW OKUCIICHUS JIEMEHTOB.
66 | OKMCIHTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUU 1 15.05
67 | KonTpoabHas pa6ora Ned o remam 1 20.05
«Ilepunonnuecknii 3akon [I.U.Menneneena.
Crtpoenue atoma». «CTpoeHHe BelleCTBAa»
68 | O6oOIIEeHne U MOBTOPEHKE 3HAHUH 110 TeME 1 22.05

«CTpOGHI/Ie BEIIIECTBA. XUMHUYECKas CBSI3bY




9 KJIACC

Ne | HaumeHoBaHMe pa3jiesia v TeM; Yacsl Hara JleM. 3KcniepuMeHT/JIadopaTopHasi padora
I/l | ppakTHYecKoii paboThI; yueOHo o paxTn
KOHTPOJIbHOI padoThl ro IUIAHY | YeCKH
BpeMe
HH
Pa3nen 1. MHoroo6pasue xumuueckux peakumi 15 u.
1 | Beoassrit uHCTpYKTaX 10 Th. 1 04.09
OKHCIUTENTFHO-BOCCTAHOBUTEIBHBIC Peakiuu. Peaknnn
COCIIMHEHUS, PA3JIOKEHUS, 3aMEIIeHUS U OOMEeHa ¢ TOUKH
3pEHUsT OKUCIICHUS U BOCCTAHOBJICHHSI.
2 | OKHCIUTENHHO-BOCCTAHOBUTEIBHBIE peakiiu. Peakmn 1 07.09
COCIIMHEHUS, PA3JIOKEHUS, 3aMEIICHUS U OOMEeHa ¢ TOUKH
3pEHUST OKUCIICHUS U BOCCTAHOBJICHHSI.
3 | TermoBoit 3pPeKT XUMUIECKUX peakiuii. DK30- U 1 11.09 Hem.: [Ipumepsl 9K30- 1 SHAOTEPMHYECKUX PEAKIIHM.
SHIOTEPMHUUECKUE peaklnu. Perienne pacueTHbIX 3a/1a4:
Boruncnenus 1o TepMOXUMHUYECKUM YPaBHEHUSIM.
4 | CxopocTh XuMHUECKHX peaknuid. [lepBoHavanbHbIC 1 14.09 Hem.: B3anmopeiicTBre IMHKA C COJITHOM M YKCYCHOM
MpeJCTaBIeHUs 0 KaTanuse. BXoIHOW MOHUTOPHHT. KUCJIO0TOW. B3aumoaeiicTBre rpanys [MHKa U IUHKOBOM
BTN C COJISIHOM KHCIOTON. B3anMoelicTBue okcuaa
Mmenu (I1) cepHO KMCIIOTOM pa3HOM KOHIIEHTPALIUU TIPH
pa3IMYHbIX TEMIEpaTypax.
5 | UuactpykTtax o Th. IlpakTuyeckas padora Ne 1 1 18.09
«3yuyeHue BIUAHUS YCIOBUHN MPOBEACHUS XUMUYECKON
peakiuu Ha e€ CKOPOCThY
6 | Obpatumbie u HeoOpaTuMble peakuuu. [lonsTue o 1 21.09
XMUMHYECKOM PaBHOBECHHU.
7 | CymHoCTb mpotiecca MEeKTPOTUTHIECKON JUCCOIAIIHH. 1 25.09
8 | Jlmccomuanus KHCIIOT, OCHOBAHHMM U COJICH. 1 28.09 Hem.: UcnbiTanue pacTBOPOB BEILIECTB Ha
AIIEKTPOJIUTUYECKYIO TPOBOTUMOCTb.
9 | CnaOble u cunbHBIC ANEKTPOIUTHL. CTENeHb AUCCOIHAIIHH. 1 02.10




10

PeaKL{I/II/I HOHHOTO OOMCHA U YCIIOBUSA UX ITPOTCKAHUA.

05.10

JI/O: Peakunu oOMeHa MKy pacTBOpaMu
3JIEKTPOJIUTOB.

11

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUUECKUX
COEJIMHEHUI B cUCTEME IIPEJICTaBIeHUl 00
ANIEKTPOJIUTUYECKON TUCCOLMALUU U OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUAX.

09.10

12

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUUECKUX
COEJIMHEHUH B cUCcTeMe IPeJICTaBIeHU 00
ANIEKTPOJIUTUYECKON TUCCOLMAUU U OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUAX.

12.10

13

Konumponsnan paboma Ne 1 no memam: «Knaccugpurkayusn
XUMUYECKUX PeaKyuil» u «1eKmpoaumudeckas
ouccouuayus.

16.10

14

IMaaponus cosneii. O6o6menue mo remam Knaccudukarus
XUMUYECKUX PEAKIUI» U « DIEKTPOIUTHIECKAS
JUCCOLAALIUS.

19.10

15

IIpakTuyeckas padora Ne 2 «Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «CBOMCTBA KUCTIOT,
OCHOBAHMU U COJICH KaK AJICKTPOJIUTOBY.

23.10

Pa3zpen 2. M

HOrooopa

3ue BenuecTs 43 4.

16

Ilonoskenue rajaoreHoOB B HCpHO,I[H‘lGCKOfI Ta6n1/1ue n
CTPOCHHC UX ATOMOB. CBOfICTBa, IOJIY4YEHUEC U IIPUMCHCHHC
TaJIO'CHOB.

1

26.10

Jem.: dusznyeckue CBOMCTBA raJIoreHOB.
JI/O BriTecHeHHE rajoreHaMu JApyr apyra u3

pPacTBOPOB MX COETUHEHHI.

17

Xnop. CBoiicTBa U IPUMEHEHUE XIIOPA.

06.11

18

XJ'IOpOBOI[OpOI[Z MOJIYYCHUC U CBOMCTBA.

09.11

Hewm.: IlonydyeHue xJ0poBoAOpOIa U paCTBOPEHHE €ro B
BOJIE.

19

ConsgHas KUCJIOTa ¥ €€ COJIN

13.11

20

IIpakTnuyeckas padora Ne 3 «llonyueHue consHON KMCIOTHI
Y U3Y4YECHUE €€ CBOMCTBY.

16.11

21

[TonosxeHre KUCIOPOaa U CePhl B MEPHOIMYCCKON CHCTEME
XUMUYECKUX JIEMEHTOB, CTPOCHUE X aTOMOB. AJUIOTPOTIHUS
CepBHl.

20.11

JleM.: AnnoTponHbie MOAU(UKAIINN CEPHI.
JI/O: O3nakomiieHue ¢ o0paslaMu cepsl 1 ee

MMPpUPOAHBIX COCIMHEHUH.




22 | CBoiicTBa ¥ IPUMEHEHHE CEPHI. 23.11

23 | CepoBonopon. Cyabhust 27.11 JI/O: KadyecTBeHHas peakius Ha CyJb(u- HOHBI B
pacTBope.

24 | Oxkcupg cepsl (IV). Ceprucrast KucioTa u €€ colu. 30.11 JI/O: KauecTBeHHas peakius Cyab(UT-HOHBI B
pacTBope.

25 | Oxkcupn cepsl (VI). CepHast KucioTa u €€ CoJm. 04.12 Hem. IIpupoaasie 00pa3isl CyabhUI0B U Cyab(aToB.
JI/O: KauecTtBeHHas peakiusi Ha CyJlb(aT-noHbI B
pacTBope.

26 | OkucnHTeNbHBIE CBOWCTBA KOHIIEHTPUPOBAHHOM CEPHOM 07.12

KHCJIOTBIL
27 | IpakTuueckas padora Ne 4 «Pemenue 11.12
AKCTIEPUMEHTAIBHBIX 33134 1o TeMe: «Kucinopon u cepay.
28 | PenreHre pacueTHBIX 33124 «BBIYHCICHUS TI0 XUMHYECKUM 14.12
YpaBHEHHSIM MacChl, 00beMa 1 KOJIMYECTBA BEIIECTBA OTHOTO
U3 MPOAYKTOB PEAKIIMY TI0 Macce UCXOTHOTO BEIIeCTBa,
00bEeMy MJTH KOJIMYECTBY BEIIECTBA, COJCPIKAIIETO
OTIPEAECIICHHYIO TOJTI0 IPUMECEN».
29 | Ilonoxenue a3ota u ochopa B MEPUOTUIECKON CHCTEME 18.12
XUMUYECKUX JIEMEHTOB, CTPOCHUE X aTOMOB. A30T:
CBOWCTBA ¥ TPUMEHECHHE.
30 | AMMuak. dusznueckre U XuMU4Ieckne cBoiicta. [lomyuenue 21.12 Hewm.: [ToxydyeHre aMmMuaka v €ro pacTBOpEHHE B BOJIE
1 ipuMeHenune. [IpoMeXyTOYHbIi MOHUTOPHHT.
31 | IpakTuyeckasi padora Ne S «[lonyyeHne ammuaka u 25.12
W3yUYEHHE €r0 CBOWCTBY.
32 | IloBTopHbIi HHCTpYKTaXK. CONMM aMMOHHSI. 28.12 JI/O: BzaumogeiicTBrE cojIel aMMOHUS CO IIET0YaMH.
33 | AzotHas kucinota. CtpoeHue mosexynbsl. CBolicTBa 08.01
paz0aBIICHHOM a30THON KHUCIIOTHI.

34 | CBolicTBa KOHIICHTPUPOBAHHOM a30THOW KHCIJIOTHI. 11.01

35 | Conu a30THOM KMCIOTHL. A30THBIE YA0OpEHHUS. 15.01

36 | ®ochop. Amnotponus pocdopa. CoiictBa pocdopa. 18.01

37 | Oxcuabl dpocdopa (V). DocdopHas KUCIOTa U €€ COIH. 22.01 Hem.: O6pa3iibl IPUPOAHBIX HUTPATOB U PochaToB.

®docdopHble yaoOpeHusL.




38 | IlonosxeHue yriepoaa ¥ KpeMHHUS B IEPHOAMYECKON crcTeMe 1 25.01 Jem.: Moaenu KpUCTAJUTMYECKUX PEIICTOK aiMasa u
XUMHYECKUX 3JIEMEHTOB, CTPOCHUE MX aTOMOB. AJUTOTPOITHBIC rpadura.
MOAU(HUKAIIH YTIepoa.
39 | Xumudeckne CBOMCTBA yriepoaa. AIcopOormsi. 1 29.01
40 | YrapHslii Ta3, CBOKWCTBA, PU3UOJIOTUICCKOE JICHCTBHE HA 1 01.02
OpTraHM3M.
41 | VYraekucnblii ra3. YroabHas kucinoTa u e€ conu. Kpyrosopot 1 05.02 JI/O: KauecTBeHHast peakiusi Ha YIrICKUCIbIN Tas3.
Yrjiepoza B IpupoJe. KauecTBenHas peakuusi Ha KapOOHAT-HOH.
42 | IlpaxkTudeckas padora Ne 6 «[loryaenne okcuia yriiepoa 1 08.02
(IV) u u3yuyenue ero cpoiictB. Pacno3HaBaHue kapOOHATOBY
43 | Kpemnwuii u ero coenunenusi. Cmexino. [{emenm. 1 12.02 Jem.: O6pa3iibl MPUPOIHBIX KAPOOHATOB M CUITMKATOB.
44 | O6o6menue no Teme «HemeTammsy. 1 15.02
45 | Koumponvnas paooma Ne 2 no meme «Hememannory. 1 19.02
46 | INoyo’keHNE METAJIJIOB B IMIEPHUOIUICCKON CUCTEME 1 22.02 JI/O: N3yuenue oOpa3IioB METAJLIOB.
xumudeckux saeMmeHToB .M. Menaeneera. Metannndeckast
cBA3b. Pu3nyeckue cBoicTBa MeTauIoB. CIJIaBbl METAJLIOB.
47 | Haxox1eHne METAIJIOB B IPUPOJIE M OOIIHE CIIOCOOBI NX 1 26.02 Hem.: O6pasubl BaxHehmmx coequHenuit Na,K,Ca,
MNOJIy4CHHUA. npupoaHbix coequnenuit Mg,Ca,Al u pyn Fe.
48 | XuMHUECKHE CBOIICTBA METAJUIOB. Psil akTHBHOCTH 1 29.02 JI/O: B3aumoielicTBHE METAIIJIOB C paCTBOPaMU COJICH.
(9TEKTPOXUMHYECKHUI Psil HAPSHKCHUN METaJIIOB).
49 | Illenounsie metasel. Haxoxxaenue B mpupoe. usnyeckue 1 04.03
Y XUMHUYECKUE CBOMCTBA.
50 | Okcuapl ¥ THAPOKCHIBI MIETOYHBIX METAIIOB. [IpuMeHeHne 1 07.03
HIEJIOYHBIX METAJUIOB.
51 | lllémoyHo3emMenbHbBIC METAIIBI. Haxox1eHue B mpupo/ie. 1 11.03
Kanpumii u ero coequaenus. JKecTkocTh BOJbI M CLIOCOOBI €€
yCTpaHEHHS.
52 | Amomunuii. Haxoxaenue B mpupojie. CBOMCTBa aTIlOMUHUS. 1 14.03
53 | AMGOTEpHOCTh OKCHIA ¥ THAPOKCHIA ATFOMUHUS. 1 18.03 JI/O: Tlonyuenue ruapokcuna Al u B3aumoieiicTeie
€ro ¢ KUCJIOTaMH | [IEI0YaMHU
54 | XKenezo. Haxoxnenue B npupoze. CBoiicTBa xxenesa. 1 21.03 Jem. Cxxuranue xesnes3a B KUCIOPOIE U XJIOPE.




55 | CoenuneHus xenesa. 1 04.04 JI/O: KauecTBeHHBIEC peakuuu Ha HOHBI Fe2+ u Fe3+.
56 | IlpakTuyeckas padora Ne 7 «Pemienue 1 08.04

AKCTIEPUMEHTAIBHBIX 3334 10 TeMe «MeTaiby.
57 | [loaroroBka K KOHTPOJILHOM paboTe 1 11.04
58 | Konmponvuas paboma Ne 3 no meme «Memanvty. 1 15.04

Pa3nen 3. Kparkuii 0630p BakHeiilmx opraHu4ecKux Bemects. 9+1 yacoB

59 | Opranudeckast XMHUSI. 1 18.04 Hem.: Moaenu MOJIEKyJT OpraHUYeCKUX BEIIECTB.
60 | YrneBomopossl. [IpenenpHble (HAaCHIIEHHBIE) YIIIEBOJOPOIBI. 1 22.04
61 | HenpenenbHble (HEHACHIIIEHHBIE) YIIIEBOAOPOIBIL. 1 25.04
62 | I[IpousBoaHbIe yriieBog0po0B. CIUPTEHI. 1 29.04
63 | KapboHnoBbie kucnoTsl. CiioskHbIe dGHUPHI, JKHUPHI. 1 02.05
64 | YriaeBoapl. 1 06.05
65 | AMHHOKHCIOTHI. Benkw. 1 13.05
66 | Konmponvuas paboma Ne 4 no meme «Baxcueiumue 1 16.05

opzaHuyecKue coeOUHeHUs).
67 | [lomumepsl. 1 20.05
68 | O0oOmeHnne, cucTeMaTu3alys 1 KOPPeKIus 3HaHH 3a Kypc 9 23.05

KJjiacca.
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