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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMUK Ha YpOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs COCTaBJIEHA Ha
OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHS OCHOBHOW OOpa30BaTEIbHOM MPOrpamMMbl
OCHOBHOTO o0Imero oopazoBanus, npenacraBieHHbix B @I'OC OO0, a Takke Ha OCHOBE
denepanbHOil paboueil mporpaMMbl BOCHHMTAHHMS M C YYETOM KOHLEMILIMM MPENoaaBaHUs
yueOHoro npeamera «Xumus» B 00pazoBaTenbHbIX opranuzanusx Poccuiickoit deneparum.

[Iporpamma mo xumuu Aa€T MpeACTaBICHUE O IEAX, OOIIel cTpaTeruu oOydeHus,
BOCIUTAHUS W Pa3BUTHS OOYyYarOUIMXCSl CpPEeACTBAMHU y4yeOHOro IMpeaMeTa, YCTaHABIIMBAET
00s3aTeNIbHOE MPEIMETHOE CO/IepKAHUE, MPEyCMAaTPUBAET PACIIPEIEICHHE ero Mo Kiaccam
U CTPYKTYpUPOBaHHE IO pas3ielaM M TEMaM [porpaMMbl IO XUMHUH, OIPEIEISAET
KOJIMYECTBEHHBIE W KAYECTBEHHBIC XapaKTEPUCTHKU COAEPKAHUS, PEKOMEHIYEMYIO
MOCJIEI0BATEIILHOCTh M3YUEHUS] XUMHUHU C YYETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€H, JIOTUKU Y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOEHHOCTEN 00YyYaIOIUXCs, ONPEIEIsIeT
BO3MOXKHOCTU TpeaMeTa ISl peann3aluu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTeIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs, a TakkKe
TpeOOBaHUN K pe3ysbTaTaM OOYy4YeHHUsS XMMUU Ha YpOBHE IeJied W3y4deHHus MpeaMeTa |
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIBHOM NEATETLHOCTH OO0YYalolIerocs IO OCBOEHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XMMUHU CITYKUT OCHOBOH st POPMHUPOBAHUS MUPOBO33PEHHS 00ydaromierocs,
€ro MPeCTaBICHUI O MaTepUATLHOM €UHCTBE MUPA, BAKHYIO POJIb UTPAIOT PopMUpyeMbIe
XUMUEH MPEACTaBICHUS O B3aUMONPEBPALIECHUAX SHEPrUd U 00 SBOJIOLMM BEIIECTB B
MPUPOE, O MyTSIX PEHICHHUS TJIOO0AIBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA —
CBIPBEBOM, DSHEPreTUYECKOW, TMHUINEBOM ¥ OKOJIOTHYECKOM Oe30macHOCTH, MpoldsieM
31paBOOXPAHECHUS.

W3ydyeHrne XUMHUH: CIIOCOOCTBYET peanu3allii BO3MOKHOCTEH ISl CaMOpa3BUTHUS U
dbopMupoBaHUS KYIbTYpPhI JIMYHOCTH, €€ O0IIeil U (HYHKIIMOHAIBHOW TPAaMOTHOCTH, BHOCHUT
BKJIaJ B (DOPMUPOBAHUE MBIILICHUSI U TBOPUYECKUX CIIOCOOHOCTEN 00yYaroluXxcs, HaBbIKOB
UX CAMOCTOSITEIbHOM Y4eOHOU NeSITeNIbHOCTH, SKCIEPUMEHTABHBIX U HCCIIEI0BATEIbCKUX
YMEHUM, HEOOXOIHMMBIX KaK B IIOBCEJHEBHOW KHW3HU, TaK U B MpodhecCHOHATBHOU
NEATEeNIbHOCTH;, 3HAKOMHUT CO CHelu(pUKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI

OCJIOCTHOI'O B3rjpiga Ha CAMHCTBO IIPHUPOABLI U YCJIOBCKA, ABJIACTCA OTBECTCTBCHHBIM 3TallOM



B (OpPMHUPOBAHUM €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH OOYYalOUIUMXCs; CHOCOOCTBYET
(OpMHUPOBAHUIO LIEHHOCTHOI'O OTHOUIEHUS! K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K MIPUPOJE, K
YeJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMUYECKOE 00pa30BaHKUe 00yUYarOLIUXCsl.

JlanHble HampaBi€HMsT B OOYYEHHH XUMHUHM OO0ECHedYMBaIOTCS  CleUU(PUKON
collepKaHUsl Y4eOHOTro MpeaAMEeTa, KOTOPbIN SBISETCS MEeAarormyeckd aJanTHPOBAHHBIM
oTpakeHHueM 0a30BOM HAYKH XMMHUHU Ha ONPENEeNEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOLIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha OCBOEHUE
OoOy4YarolMMHCS CHUCTEMbI TEPBOHAYAJIBHBIX TMOHATHH XHMHHM, OCHOB HEOPTraHUYECKOU
XUMHUHU U HEKOTOPBIX OTJAEIbHBIX 3HAYMMBbIX IOHATUN OPraHUYECKOW XUMHUH.

CtpykTypa cojaepkaHUsi TpOrpaMMbl 10 XUMHHM CPOpPMUpPOBaHA Ha OCHOBE
CUCTEMHOro noaxoza k e€ mzyuenuto. CozepaHnue CKIAIbIBAETCA U3 CUCTEMBbI MOHATUN O
XUMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOU peakuuu. O6e 3TH
CUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO MPUHIIUIY IOCIEA0BATEIBHOIO Pa3BUTUSA 3HAHUUI
Ha OCHOBE TEOPETHYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

—aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

—Ilepnoanueckoro 3akona J[. I. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

—y4€HHS O CTPOEHHUH aTOMa U XUMHYECKOM CBSI3H;

—Ipe/ICTaBIeHU N 00 PIEKTPOTUTUYECKOMN AUCCOLIMALIUU BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHUSA pacCMaTPUBAIOTCS HA OCHOBE SMIMPHUYECKHU IMOJTYYEHHBIX U
OCMBICTICHHBIX ()aKTOB, Pa3BUBAIOTCS

MIOCIIEJIOBATENILHO OT OJTHOTO YPOBHS K JAPYTrOMY, BBITIOJNHSS (QYHKIIMUA OOBSICHEHUS U
IIPOTHO3UPOBAHUSA CBOWCTB, CTPOCHUS U BO3MOKHOCTEM IPAKTUYECKOrO IPUMEHEHUS U
ITOJIyYEHHUS U3Y4aeMbIX BEIIECCTB.

OcBoeHue MpOrpaMMbl IO XUMHUH CHOCOOCTBYET (POPMHUPOBAHUIO IMPEACTABICHUS O
XUMHUYECKOW COCTABJISIFOLIEN HAYYHOW KAPTUHBI MUpPA B JIOTHKE €€ CHUCTEMHOW MHPUPOJIBI,
LIEHHOCTHOI'O OTHOWICHUS K HAyYHOMY 3HAHUIO MU METOJaM IO3HaHWA B Hayke. M3yueHwue
XHUMHHU MPOUCXOJUT C MPUBJICYEHUEM 3HAHUWA M3 paHEe M3YUYEHHBIX YUEOHBIX IPEIMETOB:
«OKpyXarolui MUp»,

«buonorus. 5—7 knacce» u «duznka. 7 Kimacey.

[Ipu n3yyeHUn XUMUU MPOUCXOIUT POPMUPOBAHUE 3HAHUN OCHOB XUMHUYECKON HAyKH
KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOMN JIEATEIbHOCTH YEJI0BEKA U KaK

OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJbTYphl. 3ajadya y4eOHOro MpeAMeTa COCTOUT B



GbopMUPOBaHUN CUCTEMbI XUMUUYECKUX 3HAHUN — BaKHEHUITUX (DAKTOB, MOHATHUH, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUM, TOCTYNMHBIX OOOOIIEHUN MHUPOBO33PEHUECKOIO XapakTepa,
S3bIKa HAYKH, B MPUOOIIEHUHU K HAyYHBIM METOJaM MO3HAHUS MPU MU3YYEHUU BEIIECTB U
XUMUYECKUX peakiuii, B (OPMUPOBAHUU M PA3BUTUU TO3HABATEIHLHBIX YMEHUNH M UX
MPUMEHEHUN B Y4eOHO-TIO3HABATEIHLHOM M y4eOHO-HUCCIIENOBATEIbCKON JIESITEIHHOCTH,
OCBOCHUU TIpaBUJI 0€30MacHOro oOpallieHusl C BEIIECTBAMU B MTOBCEIHEBHOM JKU3HU.

[Ipu u3yyeHun XUMHUHU Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl BaKHOE 3HAYCHUE
npuoOpesu Takue MeNu, Kak:

— opMUpOBaHHWE  MHTEIUICKTYaJIbHO  pPa3BUTOH  JIMYHOCTH, rOTOBOM K
caMm000pa30BaHuUI0, COTPYAHUYECTBY,

CaMOCTOSITEJIbHOMY TMPUHSTUIO PEIIeHUN, CIOCOOHON aJanTHUPOBAThCA K OBICTPO
MEHSFOIITUMCSI YCTIOBUSIM KU3HH,

— HaIPaBJIEHHOCTh OOYYEHMs] Ha CHCTEMAaTHYECKOe MPHUOOIICHUE OOyJarolUXCs K
CaMOCTOSITEJIbHOM  MMO3HABATEJIbHOM  JICATEILHOCTH, HAyYHBIM METOJaM  IO3HAHUS,
(GOpMUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CITIOCOOHOCTEHN K XUMHUH;

— o0ecrieyeHue ycloBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYAIOIIUMHUCS OIbITa
pa3Hoo0Opa3HOM JesATEeIbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIIUI ), UMEIOIINX YHUBEPCAIBHOE 3HAYEHUE JIJIS1 PA3JINYHBIX BUAOB JECSATEIbHOCTH;

— hopmupoBanue oOmiel (yHKIIMOHATBPHONW M €CTeCTBEHHO-HAYYHOW IPaMOTHOCTH, B
TOM YHCIIE YMEHUW OOBSCHATh W OIEHUBATH SIBICHHUS OKPYKAIOIIETO MUPA, HCIOIb3Ys
3HAHMSI U OTIBIT, TTOJIYYCHHBIC TIPU U3YYCHUH XUMHUH, IPUMEHSATh UX MPU PEIICHUU MPoOsieM
B MOBCETHEBHOU JKU3HU U TPYIOBOU AEATEIBHOCTH;

— dopMupoBaHUE Yy OOYYAIONIMXCS TYMaHUCTHYECKUX OTHOIICHWUW, TOHUMAaHUS
[IEHHOCTH XMMHYECKUX 3HAHUU JIJIS1 BRIPAOOTKU IKOJIOTUYECKH IEIeCO00pa3HOro TOBEICHNUS
B OBITY W TPYAOBOW JIEATEILHOCTH B IIENSAX COXPAHEHUS CBOETO 3/I0POBbSI U OKPYKAIOIICH
MPUPOJTHOMN CPEIbI;

— pa3BUTHE MOTHBAaIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJNIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHMSI

00111eUeIOBEYECKUX IEHHOCTEW, TOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduiis u

HaIpPaBJICHHOCTH JIaJIbHEHIIero o0yyeHus.



OO6miee 4muCiIO YacoB, OTBEAEHHBIX [JIi M3YyUYEHUST XUMUM HAa YPOBHE OCHOBHOIO
oO1iero oopazoBanusi, coctaisier 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJeno), B 9
Ki1acce — 68 gacoB (2 yaca B HEJCIIO).

COIAEPKXAHUE OBYUEHUSA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumun. Ponb XMMHUU B )KU3HU Ye€IIOBEKA. XMMHUs B CUCTEME HayK. Temna u
BelecTBa. PU3MYECKUE CBOMCTBA BELIECTB. ArperarHoe cocrosiHue BeuniectB. [loHsiTue o
MeTo/ax Mo3HaHus B XUMUHU. YucThie BemecTBa U cMecH. CriocoObl pa3jieieHus: CMeCei.

ATOMBI M MOJICKYJIbI. XUMHUYECKUE AJIeMEHThl. CHUMBOJIBI XUMHUUYECKUX SJIEMEHTOB.
[TpocThie U cllokKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuueckas ¢opmysna. BajJeHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB.

OtHocuTenbHass aTomMHass macca. OTHOCUTENbHAs MOJICKYJspHass Macca. MaccoBas
JI0JIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Mosb. MonsipHast macca. B3aumMocBsA3b KOIM4eCcTBa, Macchl U
YHclia CTPYKTYPHBIX €UHUIL BellecTBa. PacuéTsl o ¢popMynamMm XUMUYECKUX COETMHEHUIA.

@u3NuecKne U XUMHUYECKHUE SIBJIICHHS. XUMHUYECKas peakuus U €€ NMpU3HAKHU. 3aKOH
COXpaHEHHsI MacChl BEILIECTB.

Xumudeckue ypaBHeHus. Kiaccudukanus XUMUYECKHX peakuuil (CoeauHEeHUs,
pa3IoKeHUs, 3aMEIIeHHs, OOMEeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOH MOCY/I0H, TpaBUIaMH padOThI B Ia0OpaTOpUN U MpUEMaMu
oOpareHust ¢ 1a00paTOpHBIM 00OPYAOBAaHUEM, H3YUYCHHE W ONHMCAaHWE (PU3MUECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIISCTB, HAOMOACHNE (PU3NISCKUX

(m1aBneHue BOCKA, TasHUE JIbJIa, PACTHUPAHUE caxapa B CTyNKe, KHUIEHUE W
KOHJICHCAIUsl BOJIbl) U XMMHMUYECKUX (FOPEHHE CBEUYH, MPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHCJIOTOM) SIBICHUW, HAOIIOJIEHHE W ONHCAaHUE NPU3HAKOB
MPOTEKAHUSI XUMHYECKUX PEAKIUi (pa3nokeHue caxapa, B3auMOJICUCTBUE CEPHOU KUCTOTHI
¢ xyopugoM Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJACHCTBUE
xenesa ¢ pactBopoM coiu meau (1), uzyuenue cnocoOOB pasziesieHus: CMECceld: ¢ TOMOIIbIO

Martgura, (bHHBTpOBaHI/Ie, BbIIIApUBAHUC, JUCTHUILIALINA, XpOMaTOFpa(I)I/IH, IMPOBCACHUC



OUUCTKU TOBAPEHHOW COJIM, HAOJIOJICHHE W OMHCAaHUE PE3YyJbTAaTOB MPOBEJICHUS OIBITA,
WJUTIOCTPUPYIOLIETO  3aKOH  COXPAHEHUsS  MAaCChl, CO3JaHHE  MOJEIEH  MOJIEKYI
(1apocTep KHEBBIX).

BaxxHelilne npeacTaBuTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Boznyxa. Kucnopon — 35ieMeHT U mpOCTOE BEUIECTBO.
Haxoxnaenue xucimopojga B mpupoje, (U3MYECKUe U XMMHUYECKHE CBOMCTBA (peakuuu
ropenusi). Oxcunpl. Ilpumenenue kuciaopoga. CrnocoObl TMOTYyYEHHS KUCIOpOJa B
nabopatopuu W NpoMmblluieHHOCTH. KpyroBopor kucimopoma B mpupone. O30H —
aJUIOTpOIHAs MOAUDUKAIIUS KUCTOPO/Ia.

TennoBoit ekt XUMUYECKOW peakluu, TEPMOXUMUUYECKHUE YpPaBHEHUS, DK30- U
SHJIOTEPMHUYECKHE peakiuu. TommBo:

yrojib U METaH. 3arps3HeHUe BO3/1yXa, YCUJIECHNE MapHUKOBOTO 3¢ deKTa, pa3pylicHue
030HOBOT'O CJIOSI.

Bonopon — snemeHT M mpocroe BemlecTBO. HaxokeHue Boaopoja B MPUPOJIE,
dusznueckre 1 XuMUYECKHUE CBOWCTBA,

npUMeHeHHe, crocoObl mosrydeHus. Kuciaorer u comm.

MoutsipHblii 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPABHEHUSIM.

duznueckue cBocTBa BOAblI. Boma kak pactBoputenb. PactBopsl. Haceimennesie n
HEHACBHIIEHHbIE PAacTBOpPbl. PacTBopuMOCTh BemiecTB B Bojie. MaccoBasi J0Ji1 BELIECTBA B
pacTtBope. XUMHUUYECKHe CBOMCTBA BOAbl. OcHOBaHMs. PoJjib pacTBOPOB B IPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BoAsl B npupoae. 3arpsi3HeHre NpupoAHbIX BoA. OXpaHa U OUMCTKA
MIPUPOIHBIX BOJ.

Knaccuduxanus neopranmdeckux coenunenuit. Oxcunpl. Kiaccudukanus oxkcumos:
conmeobOpasyromue (OCHOBHBIE, KHUCJIOTHBIE, aMQpOTepHbIE) U  HECOJIe0Opa3yroIIHe.
Homenkiarypa okcuaoB. ®dusznueckne M XUMHYECKHE CBOMCTBA OKCUAOB. llomyueHue
OKCHJIOB.

OcuoBanusi. Knaccudukanuss oCHOBaHUWU: MIETOYM W HEPACTBOPHMBIC OCHOBAHWSL.
Homenxkmarypa ocHoBanui. @U3NYECKHE U XUMHYECKHE CBOMCTBA OCHOBaHMU. [lonydyeHue
OCHOBaHUM.

Kucnorel. Knaccudukauuss xucnor. Homenknarypa kucinor. Puszmyeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psan aktuBHoctu MetamioB H. H. bexerosa. Ilomyuenue

KHCJIOT.



Comu. Howmenkmatypa coneil. ®Pu3znueckne M XHMHUYECKHE CBOMCTBA COJIEH.
ITonyyenue comeii.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMHU HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEAECICHUE COJEPKAHUSA KHUCIOPOJa B BO3JyXE, IOJYUYEHHUE,
cobupaHue, pacro3HaBaHUE U U3yUCHUE

CBOMCTB KHUCJIOpOJa, HAOIIOJEHHE B3aUMOJICUCTBUSI BEIIECTB C KHUCIOPOIAOM H
yCJIOBHSI BO3HUKHOBEHHMSI U TIPEKpalleHusi TopeHus (moxapa), 03HaKOMJICHUE ¢ 00pa3iaMu
OKCHJIOB U OIHUCAHUE WX CBOWCTB, MOJIydyeHHE, cOOMpaHue, paclio3HaBaHUE M H3YUYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMoieicTBrue Bojgopoa ¢ okcuaom meau (II) (BozmoxkHO
UCITIOJIb30BaHUE BUEOMATEPUAIOB), HAOIOAeHNE 00pa3Il0B BEIIECTB KOJIMYECTBOM | MOJIb,
UCCJIEJIOBAaHNE OCOOEHHOCTEH pAaCTBOPEHMS BEIIECTB C Pa3IMYHONW PaCTBOPUMOCTBIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOM MacCOBOM J10JI€l PacTBOPEHHOIO BEIECTBA,
B3aUMOJICHCTBHE BOJbI ¢ MeTaulaMu (HaTpUeM M KalblieM) (BO3MOXXHO HCIIOJIh30BaHUE
BUJIEOMATEpUAJIOB), HCCIEJOBaHUE OOpa3lloB HEOPraHMYECKHX BEIIECTB Pa3IMYHbIX
KJIaCcCOB, HAOJIIO/IEHUE U3MEHEHHUsI OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT U IICJIOYEH,
u3ydyeHue B3aumojercTBus okcuaa meau (II) ¢ pacTBOopoM cepHOM KHCIOTBHI, KHUCIOT C
MeTaJulaMu, PeakIuil HEeUTpaau3aluu, MOJTy4YeHHEe HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE
OJIHOTO0 MeTajula APYrMM W3 PacTBOpa COJIM, PEIICHHE HKCIEPUMEHTANBHBIX 3a7a4 MO0 TEME
«BaxkHenune KI1acchl HECOPraHUYECKUX COEIMHEHUI.

IMepuoauueckuii 3akoH u Ilepuognueckasi cucreMa XUMHUYECKUX jIeMeHTOB /I,
N. MenaeneeBa. CrtpoeHue aroMoB. XuMHYecKassi CBsI3b. OKHCJIUTENBHO-
BOCCTAHOBUTEJ/IbHbIC PEAKIUHN

[lepBbie TOMBITKN KIaCCHPUKANUKA XUMHYECKUX AJIeMEeHTOB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE U

IIEJI0YHO3EMENbHBIE METAJUIbl, TaJIOT€Hbl, UHEPTHbIC Ta3bl). DJIEMEHTHI, KOTOpPbIC
oOpa3zytoT aM(oTepHBIE OKCUBI U TUAPOKCHIBIL.

Ileppuonnuecknit 3akoH. llepmogmueckas cucremMa XUMHYECKHX 3JIeMEHTOB [l
N. MenneneeBa. KopoTkonepuoanas u anuHHonepuoaHass ¢dopmel  [lepuoanyeckoi
cucrembl xumudeckux sneMmeHToB Jl. . Menneneesa. Ilepuoapsl u rpynnel. Ou3nydecKuii

CMBICJ ITIOPAAKOBOI'O HOMEPA, HOMCPOB IICPHOJa U I'PYIIIIEI 3JICMCHTA.



Crpoenne aromoB. CocraB artomHbiX suep. HM3oromsl. Onektponsl. CrpoeHue
ANEKTPOHHBIX 000JI0YeK aTOMOB NepBbIX 20 XuMmMuyeckux saeMeHToB llepuognueckoit
cucremsl 1. 1. Menneneesa. XapakTepUCTUKAa XUMHUYECKOIO JIEMEHTA IO €0 MOJIOKEHUIO
B [Iepunoanyeckoii cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHUs  paauyca  aTOMOB  XUMHUYECKUX  JJIEMEHTOB,
METAUIMYECKUX U HEMETAIUINYECKUX CBOMCTB MO IPYIINAM U NEPUOIAM.

3nauenue Ilepmoamueckoro 3akoHa u llepuoanyeckoil CHUCTEMBI XHUMHUYECKHX
3JIEMEHTOB ISl pa3BUTHUS HAyKH U NpakTuku. /. 1. MenaeneeB — yu€HbIN U rpakIaHUH.

Xumuueckass  cBa3b.  KoBasieHTHas  (mojsipHass WM HENoJsipHasi)  CBA3b.
DIEKTPOOTPULATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. VIOHHAsA CBS3b.

Crenenp okucienus. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. IIpomeccel
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe 00pa3IOB BEIIECTB METAIJIOB M HEMETAJIJIOB, B3aUMOCHCTBUE THIIPOKCUAA
LIMHKA C pacTBOPaMHU KUCJIOT U LIEJIOYEH, IPOBEACHUE ONBITOB, UIUTIOCTPUPYIOLIUX TPUMEDPEI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (rOpeHue,  peakiuu  pasJIoKEHUs,
COCTMHEHUS ).

Mesrcnpeomemmnuwie ceaszu

Peanuzanusa MeXOpeAMETHBIX CBSI3e€ NpU  M3y4eHMHM XUMUU B & Kiacce
OCYIIECTBIISIETCS] Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITUH, TaK U
NOHATHM, SBIBIIOIIMXCS CUCTEMHBIMM ISl OTACIBHBIX IPEAMETOB E€CTECTBEHHO-HAaYYHOIO
LHKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAy4HbIN (haKT, TUmores3a, TEOpUs, 3aKOH,
aHaJu3, CHHTE3, KiIacCUupUKaIus,

NEPUOANYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHHUE, MOJIEb,
SIBJICHUE.

®usuka: Marepus, aroM, DJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJA, W30TOIbI,
pPazIMoOaKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKHM 3aps]l, BEIIECTBO, TeJI0, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, ra3, (U3HMUYECKUE BEJIMYUHBI, €AUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE31161, CoHIIE.

buonorus: dorocunTes, apixanue, onocdepa.



I'eorpadusi: armocdepa, runpocdepa, MHUHEpPadbl, TOPHBIE MOPOIbI, IOJE3HbIE

HCKOIAaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuonunueckuii 3akoH. Ilepuoguueckas cucremMa XUMHYECKHX 3JIeMEHTOB [l
N. MenpneneeBa. CtpoeHrue aTroMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUUYECKHUX
AJIEMEHTOB TEPBBIX TPEX NMEPUOAOB, KAIMS, KAIbIUI U UX COCIMHEHUU B COOTBETCTBUHU C
MOJIOKEHUEM 3JIEMEHTOB B [leproandeckoil cucteMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BelIecTBA: BUJbI XMMUUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKON PEHIETKH U BUJA XUMHUYECKOU
CBSI3H.

Kiaccudukaiys u HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. XUMHYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIUXCS K Pa3JIMYHBIM KJIaCCaM HEOPTaHMYECKUX COCAUHEHUMN, FTeHeTUYeCKas
CBSI3b HEOPTAHUYECKHUX BEIIIECTB.

Kiaccupukanys XUMHYECKHX peakIui IO pa3IWyHbIM Ipu3HAKaMm (10 YHCIYy H
COCTaBY YYaCTBYIOIIUX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3(P(EKTy, M0 H3MEHEHUIO
CTENIEHEW OKHUCJICHUS XHUMHYECKHX DJJIEMEHTOB, MO OOpaTUMOCTH, II0 yYacCTHIO
KaTajau3aTopa). IK30- U SHJIOTEPMHUYECKUE PEAKIIUU, TEPMOXUMUUECKUE YPABHECHMUSI.

[TonsiTHEe 0 CKOPOCTH XUMHUYECKOU peakiuu. [Torstre 06 00paTUMBIX U HEOOPATUMBIX
XUMHUYECKHUX peaknusx. [lonstue o

FOMOT€HHBIX M TE€TEepOreHHbIX peaknusax. Ilonsthne o karanuze. llonatue o
XUMHUYECKOM paBHOBecuU. DakToOphl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOM pEaKIuu |
MOJIOKEHUE XUMHUYECKOTO PABHOBECHSI.

OKHUCITUTEIIFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, JJESKTPOHHBINH OajaHC OKHCIHTEIBHO-
BOCCTAaHOBHUTEIBHON PEAKIIUH.

CocraBieHre  YpaBHEHUM  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUUA  C

HCIIOJIb30BAHHUEM MCTOda 3JICKTPOHHOI'O Oaianca.



Teopust dNEKTPOJUTHUYECKONM JTHCCOLMALMU. OJNEKTPOJIUTBI WM HEIJIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M JUCCOLMALMM BEIIECTB C PA3IUYHBIMU BUJAMH XUMHYECKON
cBsa3u. Crenenp auccounanuy. CUIIbHbBIE U CIa0bIE 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y ClIoBUSI IPOTEKAHUS pEaKLMii HOHHOTO 0OMEHa, MOJIHbIE
U COKpalllEHHbIE MOHHBIE ypaBHEHHUs peakuuii. CBOWCTBAa KHCJIOT, OCHOBAHUW U COJIEH B
CBETE MpEACTaBICHUN 00 3JIEKTPOJMTHYECKON Auccouuanuu. KayecTBEHHbIE peaklUuud Ha
HOHBL. [IoHATHE O TUAPOIN3E CONEN.

Xumuueckuit IKCnepumenm:

03HAKOMIIEHHE C MOJEJIIMU KPUCTAUIMYECKUX PEUIETOK HEOPraHUYECKUX BEIIECTB —
METaJUIOB W HeMeTa/uioB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpUJA HATPHUSA),
UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKUHMHU OT BO3AECHCTBHS Pa3IUYHBIX
(dakTopoB,  HCCIEIOBAaHWE  DJEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLIMAIIMM KHUCIIOT, HIEN0Yeil U coyield (BO3MOYKHO HCIOJb30BaHUE BHJIEO MaTEPUAJIOB),
IPOBEJICHNE OMBITOB, WUTIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUS PEaKlUii MOHHOTO OOMeHa
(ob6pazoBanue ocanka, BbIIENIEHHE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB, MIUIIOCTPUPYIOIINX
IpUMEPHl OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX pEAKUUN (TOpEHUE, PEakUUH pa3JIoKEHUs,
COCIMHEHHUS), pACIO3HABAaHWE HEOPraHUYECKHX BEIIECTB C TMOMOIIBIO KaueCTBEHHBIX
pEaKLHil Ha MOHBI, PELICHNUE YKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerasibl 4 MX cOeAMHEHUS

OO6mast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIE
cTeneHu okucienus. CtpoeHue u

(dbu3uYecKre CBOMCTBA MPOCTHIX BEIIECTB — TaJION€HOB. XHWMHYECKHE CBOMCTBAa Ha
npuMepe xyopa (B3auMOoAEHCTBHE C METaJUIaMU, HEMETAJIJIaMU, 1eJI049aMu). XJIOPOBOJAOPOI.
ConsiHast KuCIOTa, XMMHYECKHE CBOWCTBA, IMOJy4YeHUE, NMpuMeHeHue. JleiicTBue xiopa u
XJIOPOBOJIOPOZA HA OpPraHu3M 4YeloBeKa. BakHenmue XJIopuAbl MU HX HAXOXKJICHUE B

MpUpoeE.

Oo6mrast xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u Gpu3nuecKkue CBOKWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia W cepbl. AJIOTPOINHbIE MOAUPUKAIMU KUCIOpOJa U Cepbl. XHUMHUYECKUE
cBoiicTBa ceprl. CepoBOIOPOa, CTpoeHUE, (HU3NUECKUE M XUMHUUYECKHE CBOMCTBA. OKCHIBI

CCpbl KaK IPCACTAaBUTCIN KHCIOTHBIX OKCHOOB. CCpHaH KHCJIOTA, (l)I/ISI/I‘-ICCKI/Ie 151



XUMHAYECKUE CBOMCTBA (0OIIMEe KaK MPEACTABUTENS Kiacca KHUCIOT M CHEIH(PUUECKHE).
XUMUYECKHe peakiuy, JeKallie B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJy4YeHHUs] CEpHOM
KkucaoTel. [Ipumenenne cepHoii KucIoThl. Cosli CepHOM KUCIOTHI, KAUeCTBEHHAs! PeaKIlis Ha
cynbdar-uoH. Haxoxenue cepsl u e€

COCQMHEHUNM B Inpupoje. XUMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEH  Cpeabl
COCTMHEHHSIMH Cepbl (KHCIOTHBIE JOXKIM, 3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPETOTBPAIICHHUS.

OOmiast xapaktepucTHKa 3JeMeHTOB VA-rpymmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENCHU OKHUCICHHUsA. A30T, paclpoCTpaHEHHWE B TpuUpone, (PU3UYECKHe U
XUMUYECKUe CBoOWcTBa. KpyroBopor aszora B mpupoge. AMMHUAK, ero (U3HYECKHe W
XUMHYECKUE CBOWCTBA, TMOJIydeHHE W TpuMeHeHHe. Coiau aMMOHHMS, WX (DHU3UYECKUE H
XHMHYECKUE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHasT peakius Ha WOHBI aMMOHHS. A30THas
KUCIIOTa, €€ Moy4YeHne, (u3ndecKue U XMMHUYECKUE CBOWMCTBA (OOIIME KaK MPeICTaBUTEIIS
KJjIacca KUCIOT U crierududeckue). Vcrnonp3oBaHne HUTPATOB M COJICH aMMOHUS B KaUECTBE
MUHEPAIBHBIX yI00peHnid. XUMHUECKOe 3arpsA3HEHUE OKPYXKAIoIIeH Cpeibl COeTMHEHUSIMU
a3ota (KUCJOTHBIE JOXIHW, 3arpsi3HEHHE BO31yXa, IMOuBbl HU BonoEMOB). Docdop,
aloTponHeie  Moaudukamuu Qocdopa, usmyeckne M xummuueckue cBoicTBa. OKcCUA
docdhopa (V) u dochopHas kucnora, ¢pu3nuecKue U XUMHUUYECKHE CBOMCTBA, MOJy4YEHUE.
HcnonwszoBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaxtepuctuka 31aeMeHTOB [VA-rpynmnel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble  CTENEHU  OKHUCJICHHWS.  YTIEpol,  aUIOTPONHbIE  MOJUUKAIINH,
pacupocTpaHeHre B mpuponae, (QGU3MUECKHe U XUMUYECKHE CBOMCTBA. AjcopOIus.
Kpyrosopor yriepoga B mpupome. Okcuubl yriepona, ux (pu3amdeckue M XUMHYECKHE
CBOICTBA, JECUCTBHE HA YKUBHIE OPTaHU3MBI, MOJYYCHHE U MPUMEHEHUE. DKOJOTHUYECKHE
nmpoOiemMbl, CBsi3aHHBIE ¢ OkcuaoM yriepona (IV), rumore3a T006albHOTO TMOTEMIICHUS
KIIUMaTta, MapHUKOBBIA J(¢dekT. YroiapHas Kuciora u €€ coid, uX (U3UYECKUE W
XAMHYECKUE CBOMCTBA, MOJNYYCHHE M TpuMeHeHHe. KadecTBeHHas peakis Ha KapOOHAT-
noHbl. Mcmonp3oBaHue kapOOHATOB B OBITY, MEAWIIMHE, TMPOMBINIJIEHHOCTH W CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHble TOHATHS OO0 OPraHUYECKUX BEMIECTBAX KaK O COCAUHEHUSIX
yraepojga (MeTaH, 3TaH, OSTWICH, AalleTWUJICH, OSTaHOJ, TIWIEPHH, YKCYyCHas KHUCJIOTA).

[IpuponHble MCTOYHUKHU YTIAEBOAOPOAOB (yrojib, MPUPOAHBIA ra3, HEPTh), NPOIYKTHl UX



nepepaboTku (O€H3UH), UX POJb B OBITY UM NMPOMBINUICHHOCTH. [loHsITHE O OGUONIOruYecKu
BOKHBIX BEIIECTBAX: XKUpaxX, OelKax, YrjieBoJaX — M HUX POJU B JKU3HM YEIOBEKa.
MarepuanbHoe €JMHCTBO OPTAaHUYECKUX U HEOPTAaHUYECKUX COCAUHEHUM.

Kpemuuii, ero Qusnueckue m XUMUYECKUE CBOMCTBA, MOJYyYEHHE U MPUMEHEHHE.
Coenunenusi kpemHus B mnpuponae. OOmme mnpeactaBieHus o0 okcuae kpemuus (IV) u
KpeMHueBOM kuciaoTe. CWIMKAThl, WX HCIOJIb30BaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxueiinue ctpouTeabHbIe MaTepHUallbl: KepaMHUKa, CTEKIIO, IEMEHT, OCTOH, KeIe300eTOH.
[TpoGnembl

0€30MacHOr0 UCIOJIb30BAHUSI CTPOUTEIbHBIX MAaTEPUAIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpas3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOM KHCJIOTHI,
IPOBEJICHUE KauyeCTBEHHBIX pPEaKIMii Ha XJIOPUI-WOHBI M HAOIIOJCHUE NPU3HAKOB HUX
IPOTEKAHUSI, OTBIThI, OTpaKarONIUe (PU3UICCKUE U XUMUYECKHE CBOMCTBA TAJIOTCHOB U HX
coeIMHEHUN (BO3MOXXHO HCITOJIb30BAaHUE BHJICOMATEPUATIOB), O3HAKOMJIEHHUE C oOpasiamu
XJIOpUJIOB (TaJOTE€HUIOB), O3HAKOMJIEHHE ¢ oOpa3nmamMu cepbl U €€ COEIUHEHUSIMU
(BO3MOKHO HCHOJB30BaHUE BHUIEOMATEpUANIOB), HAONIONEHHE TIpolecca OOYTIMBaHUS
caxapa TOJ JEWCTBUEM KOHIICHTPUPOBAHHOM CEpHON KHUCIOTHI, U3YYEHHE XHMHYECKHUX
CBOICTB pa30aBI€HHON CEpPHON KUCIOTHI, MPOBEJCHUE KAUECTBEHHOM peakinu Ha cylbdar-
MOH M HaOIo/IeHre MpU3HaKa e€ MpPOTeKaHus, 03HAKOMJICHUE C (DU3UYECKUMU CBOMCTBAMHU
azota, (ochopa W wuX coequHeHUN (BO3MOXKHO HCIIOIB30BAHUE BHUICOMATEPUATIOB),
oOpasnamMu a30THBIX B (HocOopHBIX yIOOpeHUH, MmonydeHue, coOnpanne, pacro3HaBaHue U
M3yYEHHUE CBOWCTB aMMHaKa, MPOBEICHUE KauyeCTBEHHBIX pEaKIUMi Ha HOH aMMOHHS M
docdaT-roH 1 U3ydeHre TPU3HAKOB UX MPOTEKAHMS, B3aUMOICHCTBIE KOHIIEHTPUPOBAHHON
A30THOM KHUCJOTBI C MeAbI0 (BO3MOKHO MCIOJIb30BAHHE BHJIEOMATEPHUANIOB), H3Y4YECHUE
MOJIeNIel KPHUCTAUTMUECKUX pemeTok anmasa, rpaduta, QyepeHa, O3HAKOMIICHHE C
MIPOLIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM
MPOTHBOTa3a, MOJydyeHUue, coOMpaHue, pPAclo3HABaHUE M W3YyUYEHHE CBOWCTB YIJIEKHCIIOTO
raza, MpOBEJCHHE KAYECTBEHHBIX peaklMil Ha KapOOHAT M CWJIMKAT-UOHBI U H3y4YCHHUE
MIPU3HAKOB MX MPOTEKAHUS, 03HAKOMJIEHUE C MPOAYKIHEH CUIMKATHON MPOMBIIUICHHOCTH,
peleHre SKCIEPUMEHTAbHbBIX 3aj1a4 10 Teme «BakHeillline HeMeTaulbl U UX COCAUHEHUSD.

MeTtaajabl 1 MX cCoeaANHCHUSA



OO0mast xapakTepUCTHKAa XUMHUYECKUX D3JIEMEHTOB — META/VIOB HAa OCHOBAHMM HX
nonoxeHus B Ilepuogmyeckon cucreme xumuuyeckux diiemeHtoB JI. M. MenneneeBa u
ctpoeHuss aroMoB. CTpoeHMe MeTauioB. Meramdeckass CBS3b M METAJUINYECKas
KPHUCTAJIIMYECKAS PEIIETKA. DIEKTPOXUMUYECKAN Pl HAPSLDKEHUN MeTauioB. Puzndeckne
U XMMHYECKHE CBOMCTBa MeTramioB. OOmue crnocoObl monydeHus: metamioB. [lonstue o
KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTalb, YyT'yH,
JTIOpaIIOMUHUM, OpOH3a) U UX IPUMEHEHUE B ObITY U POMBIIIJIEHHOCTH.

[IlenmouHble MeTAJIBl: TMOJOXKEeHUE B llepuonnueckoil cucTeEME XHUMHYECKHX
aneMmeHToB 1. 1. Menneneesa, cTpoeHUE UX aTOMOB, HaxoxXkAeHUE B npupoje. dusnueckue
U XUMUYECKHE CBOMCTBA (Ha mpumepe Hatpus U Kayusi). OKCUIIBl U TUJIPOKCUJIBI HATPUS U
kanud. [[puMeHenne meaouHbIX METAUIOB U UX COEIMHEHHI.

[[lenoyHo3eMenbHbIE META/UIBI MAarHUKW M KaJIbLUW: ToJoXkeHue B llepuoanueckoit
cucrteMe xumudeckux sneMeHToB Jl. . MeHneneeBa, CTpOCHHE UX aTOMOB, HaXO0K/ICHUE B
npupoje. Pu3nuecKkue 1 XuMHUECKHUE CBOMCTBA MArHUS U KaJbLIUs.

Baxneiiimue coenuHeHus KaiblLUs (OKCUI, THAPOKCUM, coyik). JKECTKOCTh BOIBI H
CIOCOOBI €€ yCTpaHEHUSI.

Amromunuii: nonoxxenue B Ilepuogmueckoil cucteMe XUMHUUYECKUX 3JIeMEHTOB /Jl.
N. MeHneneeBa, CTpOCHHE aTOMa, HaxXOXkJeHUWE B mpupoae. Pu3NUecKue U XUMHYECKHE
CBOICTBA anmoMuHUsA. AMDOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCUIA ATFOMUHUS.

Kenezo: mnonoxkenne B Ilepuonnyeckor cHUCTEME XUMHYECKUX JJIEeMEHTOB /I,
N. Menpaeneesa, CTpoeHHE aToOMa,

HaxoxaeHue B mnpupoge. dusnyeckne W XUMUYECKHE CBOMCTBa kene3a. OKcHbl,
ruapokcuasl u conu xenesa (II) u xxenesa (I11I), ux cocras, cBOCTBA U MOIyUYEHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE ¢ 00OpasllaMy METaJJIOB U CIJIaBOB, MX (PU3HMUYECKUMU CBONCTBAMH,
U3Y4YEHHUE PE3YJIbTATOB KOPPO3UU METAJUIOB (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHAA KAJbIIU U HATPHS C BOJAOU

(BO3MOXHO HCHOJIB30BAHUE BHUAEOMATEPUAJIOB), HUCCIIEIOBAHUE CBONCTB KECTKON
BOJBI, Ipolecca TOPEHHs JKejae3a B KHUCIOpoJAe  (BO3MOXKHO  MCIOJb30BAHHE
BUJIEOMATEPUATIOB), MPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX pEaKIUMi Ha HOHBI: MarHusl,
KaJIbLIMS, aJIIOMUHUS, LIMHKA, xene3a (I1) u xenesa (I11), menu (II), HabnroneHue u onvcaHue

IpoHcCCOB OKpalmlMBaHUA IIIAaMCHHM HWOHAMM HATPpHA, Kallkd MW KaJlbIHA (BOSMO)KHO



WCIIOJb30BaHUE BUJICOMATEPUATIOB), HCCIEAOBaHWE aM(pOTEPHBIX CBOMCTB THUIPOKCU]IA
ATIOMUHUSL W TUIPOKCHIA IIMHKA, pEIICHUE HSKCIEPUMEHTAIBHBIX 3ajad 10 TeMe
«Baxxnenmue METAIUIbI U KX COSTUMHECHUS.

XuMHus M OKpYy:KaloLas cpeaa

BemecrBa u Marepuasibl B IIOBCEJHEBHOW JKM3HM 4elloBeKa. besomacHoe
HCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX PEaKIUi

B ObITy. [lepBast mOMOIIL TPU XUMUYECKHUX 0KOTaX U OTPABJICHUSX.

XUMHYECKOE 3arps3HEHHUE OKpyKawomeh cpenbl (mpeaenbHass — JOMycCTHUMAas
KOHIIeHTpaius BemecTs, nanee — [1/1K). Ponb xuMuu B perieHr 3K0I0TUUECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o00pa3lloB MaTepHayioB (CTEKIO, CIUIABBI METAJIOB, TOJUMEpHBIE
MaTepHaIbI).

Mescnpeomemmunie ceasu

Peanuzanus MeXOpeIMETHBIX CBSI3eM TpW  M3y4eHUHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS] Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITUH, TaK U
NOHSTUH, SIBIISIFOUIMXCS CHUCTEMHBIMHU ISl OTIAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mMe ecTeCTBEHHO-HAYYHBIE MOHATHS: HAY4YHBIM (haKkT, THIOTE3a, 3aKOH, TEOpHS,
aHaJu3, CHHTE3, KiIacCuuKaIusi,

NEPUOJUYHOCTh, HAOIIOACHHUE, DKCIIEPUMEHT, MOJECITUPOBAHUE, U3MEPEHUE, MOJIETb,
SIBJICHUE, TAPHUKOBBINA 3(PPEKT, TEXHOJIOTHsI, MaTEPHAIIBI.

dusznka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIWJI, H30TOIIbI,
pPaaMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUECKUN 3apsll, NPOBOAHUKH, MOIYIIPOBOJHUKH,
JIUDIIEKTPUKH, (DOTOTIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSTHHE BEIIECTBa, a3,
pacTBOp, PacCTBOPUMOCTH, KpPUCTAITMYECKas pemI€TKa, CIUIaBbl, (DU3UUYECKHUE BEITUYHHBI,
€UHULIBI

MU3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢porocunres, Apixanue, buocdepa, FIKOCUCTEMA, MUHEPATbHBIC YI0OpEHUs,
MHUKPOIJIEMEHTbI, MAKPOIJIEMEHTBHI,

MUTaTENbHbIC BEIIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MuHepaidbl, TOPHbIE MOPOJbI, IOJE3HBIC

HCKOITaCMbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA [IPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JJUMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHHUS TMPOTPAMMBbl OCHOBHOTO OOIIEro 00pa3oBaHUS
JOCTUTAIOTCS B XOJ¢ OOyYeHHs] XMMHH B €IWHCTBE YYeOHOH ¥ BOCIHUTATEIHLHOM
JESATEIHPHOCTH B COOTBETCTBHHM C TPAIUIIMOHHBIMH POCCUHUCKHUMHU COIMOKYJIBTYPHBIMH U
JTyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMHU, NMPUHSATBIMH B OOIIECTBE MPaBUJIAMU M HOPMaMH
MOBEJICHHUSI U CIIOCOOCTBYIOT TIpOIIeCCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIHAIA3AIIUN
00y4Jaromuxcs.

JIMYHOCTHBIC PE3yJBTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIINN U PACIIUPEHUE OTBITA JEATEIBHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJICIUIO, TTOHUMAHHS 3HAYCHUS XUMHUYECKON HayKH B JKU3HU COBPEMEHHOTO
oO1ecTBa, CIOCOOHOCTH BIIaJIETh IOCTOBEPHON MH(POpMAITHEH 0 TIEPEIOBBIX JOCTHKEHUIX U
OTKPBITUSAX MUPOBOM U OTE€UECTBEHHOW XUMHUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS O CONHMAIBHBIX HOpMaX W IpaBUJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIC3HOHM, Yy4eOHO-
HCCIIeIOBATEILCKOM, TBOPYECKOM UM JAPYIHMX BHJAAX JACATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOW COBMECTHOW JCSATEILHOCTH TPH BBITTOJHCHUN YYEOHBIX, IMO3HABATEIBHBIX
3a/1a4, BBIMTOJTHCHUHW XUMHYCCKUX OKCIIEPUMCHTOB, CO3JIaHUM YYCOHBIX IPOCKTOB,
CTPEeMJICHUS K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIM B TMpOIECcCce dTOM ydeOHOM
NEATEeIIbHOCTH, TOTOBHOCTH OIICHHWBATH CBOE IMOBEJCHUE W IMOCTYNKH CBOMX TOBapHUIIEH C
MTO3HUIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS TIOCIICICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 NMO3HAHUA .

MHPOBO33PCHUYCCKHE TMPEJACTABICHUS O BEIIECTBE M XUMHUYECKOW peaKIluw,

COOTBCTCTBYIOIIUC



COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W COCTABJISIONIME OCHOBY ISl TIOHUMAHHS
CYLIIHOCTH Hay4YHOU

KapTUHBI MHPA, TIPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIBI,
B3aMOCBSI3SIX

YeNoBeKa C MPUPOAHON CPEIOi, O POJIM XUMHHU B TTO3HAHUH dTUX 3aKOHOMEPHOCTEH;

MMO3HABaTEIbHBIC MOTHBBI, HalPABJICHHBIE Ha TIOJyYE€HHWE HOBBIX 3HAHWUW IO XUMUH,
HEoOXoAuMbIe aisi OOBsSCHEHUS HaOJIIOAaeMbBIX MPOILECCOB W SBICHUH, MO3HABATEIHHOMH,
MH(POPMAIIMOHHONH M YHTATEIIBCKON KYJIBTYPBI, B TOM YHCJIC HaBBIKOB CaMOCTOSITEIIHLHOM
paboThl ¢ y4eOHBIMH TEKCTaMH, CHPABOYHOHN JIUTEPATYPOH, JOCTYIMHBIMH TEXHUYCCKUMH
cpencTBaMu HHPOPMAITMOHHBIX TEXHOIOTHI;

MHTEpEC K 00yUEHUIO U MIO3HAHUIO, TF0003HATEIHHOCTh, TOTOBHOCTh U CITOCOOHOCTH K

caMo00pa3oBaHUIO, MPOCKTHON M HUCCIIENOBATEIIbCKON IEATEIHPHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBJICHHOCTH M YPOBHS OOyUCHHUS B TaJIbHEHIIIEM;

4) opMHupoOBaHHUS KYJbTYPbI 310POBbS

OCO3HAaHUE IIEHHOCTH >XW3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha

3IOPOBBIA 00pa3 KU3HU, OCO3HAHUE IMOCIEACTBHIA M HENPUATHE BPEAHBIX MPHUBBIUCK
(ymotpeOnieHUsT aJIKOTOJIsl, HAPKOTHKOB, KYpPeHHs), HEOOXOIMMOCTH COOIOJCHUS IPaBUII
0€301acCHOCTH MPU OOPAIICHUHN C XUMHUYSCKUMH BEIIECTBAMU B OBITY M peallbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS

WHTEpPEC K TMPAKTHYECKOMY H3yYCeHHUIO Mpodeccuii W Tpyna pa3IudyHOTO poJa,
YBOKEHHE K TPYAy U pe3yibTaraM TPYAOBOU [EATEIIbHOCTH, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHUS TPEAMETHBIX 3HAHUM 110

XUMUHU, OCO3HAHHBI BBIOOP HWHIAUMBUAYAJIbHOW TPACKTOPUU  MPOJOIIKEHHUS
o0Opa3oBaHus C YYETOM JIMYHOCTHBIX WHTEPECOB W CIOCOOHOCTH K XUMHH, OOIECTBEHHBIX
HWHTEPECOB U MOTPEOHOCTEH, YCHEITHOM

npodecCHoHanbHON NeATEeTPHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
aJanTUPOBaThHCSA B

npo¢eCCUOHANILHOU CPEIE;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:



AKOJIOTHYECKHU IIeJIecO00pa3HOe OTHOIIEHHWE K MPHUPOJAC KaK HMCTOYHHKY JKM3HU Ha
3emite, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHHUE IICHHOCTH 3JJ0POBOTO U O€30MmacHoro odpasa
’KHU3HU, OTBETCTBEHHOE

OTHOIICHUE K COOCTBEHHOMY (DM3UYECKOMY U TICHXUUYECKOMY 370POBBIO, OCO3HAHHE
IIEHHOCTU COOJIIOICHUSI MpaBUJI OE30MaCHOrO MOBEICHUS Mpu paboTe C BellecTBaMHU, a
TaK)KE B CUTYAIUAX, YTPOKAIOIIUX 3JI0POBBIO U KU3HHU JIOJICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TIOJydaeMbIe MPU U3YYCHHH XUMHH, JJIS PEIICHUS
3a/lay, CBS3aHHBIX C OKPYKAMOIICH MPUPOJHON Cpeao, JUIsi TIOBBIIICHUS YPOBHS
9KOJIOTHYECKON KYJIbTYPhI, OCO3HAHUS TJI00AILHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U
NyTed WX PEMIeHUs TOCPEACTBOM METOJOB XHMHH, IKOJIOTHUECKOTO MBIIIJICHUS, YMEHUS

PYKOBOJACTBOBATHLCA UM B HOBHaBaTeHBHOﬁ, KOMMYHI/IKaTHBHOﬁ u COHHaHBHOﬁ IMPAaKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe meTanpenMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAUMMbIE JJIsi POPMUPOBAHUS
MHUPOBO33pEHUS

oOlieHayYHble TOHATUS (3aKOH, TEOPHs, IPUHIIUIL, TUTIOTE3a, PaKT, CUCTEMA, IPOIIECC,
HKCIIEPUMEHT W JPYroe.), KOTOpPBhI€ HCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
npeIMeTax U TI03BOJSIOT Ha OCHOBE 3HAHMM W3 OTUX TNPEeIMeToB (OpMUPOBATH
MpPEICTaBICHNE O IEJIOCTHON HAYYHOW KapTUHE MHUPA, U YHUBEpCAIbHbIC YUeOHbBIC EHCTBUSA
(mo3HaBaTeNbHBIE, KOMMYHHKATHBHBIC,  PETYJIATUBHBIE), KOTOpbIE  OOECMEeYNBAIOT
dbopMHUpOBaHNUE TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHUIO

y4eOHOM JesITeIIbHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
Bba3oBble JJoruueckue JelcTBUA:
YMEHHUSI HCHOJb30BaTh MPUEMBI JIOTHYECKOIO MBIIUICHUSI MPU OCBOCHUU 3HAHUIA:

PaCKpBIBaTh CMBICT



XUMHUYECKUX ITOHSITHUM (BBI,Z[CJ'I?ITB HUX XapaKTCPHBLIC TPU3HAKH, YCTAHABJIMBATDH
B3aHMMOCBA3b C

APyrumMu HOHSITI/ISIMI/I), HUCIIOJIBb30BATh IMMOHATHUA OJIA O0OBSICHEHHS OTACJIBHBIX (1)aKTOB u
ﬂBHGHHfI, BBI6I/IpaTB OCHOBAHUA W KPUTCPUU IJIA KJIaCCI/I(i)I/IKaHI/II/I XMMHUYCCKHUX BCIICCTB U
XUMHYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U MCIKIAY 00BEKTaMU
HU3Yy4YCHUA, CTPOUTH JIOTHYCCKHUEC PACCYKICHUA (I/IHIIYKTI/IBHBIC, ACAYKTHUBHBIC, I10 aHaJIOFI/II/I),
ACJIaTh BBIBOABI 1 3aKJIFOUYCHUS

YMCHUC MNPpUMCHATDH B mponecce IIO3HaHHUA IIOHATHUA (HpC}IMeTHBIG )51
MeTaHpeI[MeTHBIC),

CUMBOJIMYCCKHC (3H8KOB]’:»IC) MOACIIN, HUCIIOJB3YCMBIC B XUMWHUH, Hp606p330BBIBaTB
IMMAPOKO MPUMCHACMBIC B XUMHWHU MOZACJIBHBIC NIPCACTABJIICHUSA — XUMHUUYCCKUM 3HAK (CI/IMBOJI
3HCMCHT3), XUMHUUYCCKasa (bOpMYJ'Ia U YpaBHCHHUC XUMHYECKOU pC€akun — IIpu PCIICHUN
y‘l€6HO'H03HaBaTeJII)HI)IX 3ajgayd, C y‘léTOM 9THUX MOACJIBHBIX HpGJICTaBHCHHfI BBIABJIIATE U
XapaKTCPpU30BaATh CYHICCTBCHHBIC ITPU3HAKHN N3YYaCMbIX 00BEKTOB — XMMHYECKHUX BCIICCTB U

XUMHYCCKUX peaKuHﬁ, BBIABJIATD 06H_II/I€ 3dKOHOMCPHOCTHU, IIPUYINHHO-

CJIEJICTBEHHBIE CBSI3U U MPOTUBOPEUMS B U3YyUAEMbIX MPOLIECCAX U ABICHUSX.
ba3oBble ucciienoBaTe/IbCKe 1eMCTBUS.

YMEHHE HUCTO0JIb30BaTh MTOCTABICHHBIC BOIIPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUS, a
TaKKe B

KauecTBe OCHOBBI Uil (OPMUPOBAHUS THUIIOTE3bl 110 MPOBEPKE IPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHUN;

MPUOOPETECHHE OIBITA 10 INIAHUPOBAHHIO, OPTaHU3AIMN U TIPOBEICHUIO YICHUYCCKHUX
AKCTIICPUMEHTOB, YMEHHE HAOJII0/IaTh 32 XOJ0M IIPOIecca, CaMOCTOSATEIIBHO MPOTrHO3UPOBATH
ero pe3ynaprar, GopMyJIupoBaTh OOOOIIEHUS M BBIBOJALI IO pPe3yjibTaTaM IMPOBEIEHHOTO
OTIBITa, UCCIIEIOBAHUS, COCTABIIATH OTUYET O MPOJICIaHHON padoTe.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOMpaTh, aHAIM3UPOBATH U HHTEPHPETHPOBATH MHOOPMALIUIO Pa3THIHBIX
BHJIOB U (DOpM MpEACTaBICHUS, MOJYIaeMYIO U3 Pa3HbIX UCTOUHUKOB (HAYYHO-ITOMYJISIpHAs
JUTEepaTypa XUMHYECKOTO COJCp)KaHHUs, COpaBOYHBIE TOCOOMs, pecypchl MHTepHeTa),

KPUTHYCCKH OLCHUBATD IIPOTUBOPCUYUBYIO U



HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHUE TMPUMEHSTh pa3Iu4yHble METOJAbl W 3alpoChl MpPU IOUCKE U O0TOOpe
MH(OpPMAIMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JJisl BBIOJHEHUS Y4E€OHBIX W
MO3HABATEIBHBIX 3a/ad ONPEJENEHHOrO0 THIA, NPUOOpPETEeHHE OmbiTa B  00JacTH
UCIIOJIb30BaHUSI MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBIAJeHUE KYJIbTYypOH
AKTUBHOI'O HCIIOJIb30BAaHUS Pa3IMYHbIX MOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BbIOMPATH
ONTUMAJIbHYIO (POpMY MpeAcTaBICHUS HHPOPMALIUH U

WLUTIOCTPUPOBATh PelllaeMble 3a7a4l HECIIOKHBIMU CXEMaMU, TuarpaMMamu, JpyruMu
dbopmamu

rpaduKu ¥ ©X KOMOMHAIUSAMU;

YMEHHE MCIO0JIb30BaTh U aHAIU3UPOBATh B MpoOIecce YUeOHOM U HCClleI0BATEIbCKON
JESATENbHOCTH HMHPOPMALMIO O BIUSHUU TPOMBIIUIEHHOCTH, CEJIbCKOrO XO3SiCTBA H

TPaHCIIOPTa Ha COCTOSIHUE OKPY>KAIOIIEH NPUPOIHOM cpeabl.

KommyHuKaTHBHBIE YHUBepcaIbHbIe yUeOHbIe 1eificTBUS:

YMEHUS 3a/JaBaTh BOINPOCH (B XOA€ auayora W (Miau) OUCKYCCHUU) N0 CYHIECTBY
oOcyx/1aeMoi TeMbl, (POPMYIHPOBATH CBOM TMPEIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS
MPEUIOKEHHOW 3a/1a4u;

YMEHUS NPEACTABIATH MOJYYEHHBIE PE3YJIbTaThl MMO3HABATEIBbHON [ESITEIBHOCTH B
YCTHBIX U

MMCbMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO PE3yJbTATOB BBIIOJHEHUS XUMUYECKOTO
JKCIIepUMEHTa (J1a00paTOPHOTO OMBITA, JIAOOPATOPHON PAOOTHI MO UCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YYEOHOT'0 IIPOCKTA);

YMEHHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU MO3HABATEIbHOM
U HCCIIEIOBATENIbCKON NEATENbHOCTH MPHU PEUICHWU BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE
yaéta OOImMX WHTEPECOB W COIVIACOBAHUSA TMO3WIMK (0OCYX)IeHUS, OOMEH MHECHHSIMH,
«MO3TOBBIE€ IITYPMBbI», KOOPJMHAILIMS COBMECTHBIX JNEUCTBUM, OMpe/eIeHHe KPUTEPUEB IO

OILICHKE Ka4eCTBAa BBIMOJIHEHHOU paboThl U JIpyTue).



PeryiasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC NCHCTBHS:

YMEHHUE  CaMOCTOSTEIBHO  ONpEeAensaTbh LEead  AEATEIbHOCTH, IUIAHWPOBATH,
OCYIIECTBIISITh, KOHTPOJMPOBATH M MNpPU HEOOXOAMMOCTH KOPPEKTUPOBATh  CBOIO
NeSTENbHOCTh, BBIOMpAaTh HaumbOonee >(PPeKTuBHbIE CMOCOOBI pPEIICHHUs YYEeOHBIX H
[I03HABATEJIBbHBIX 3a/1a4, CAMOCTOATEJILHO COCTABIIATh UM KOPPEKTUPOBATH MPEIII0KECHHBIN
QITOPUTM JI€UCTBUI NPHU BBINOJHEHUU 3aJaHUN C YYETOM IMOJYyYEHUS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OLEHUBATH COOTBETCTBHUE MOJYYEHHOTO
pe3yjbTaTa 3asBJICHHOW L€JM, YMEHUE HCIOJIb30BATh U AHAIU3UPOBATH KOHTEKCTHI,

npeajaaracMbIC B YCJIOBUU 3aJaHMH.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeamMeTHBIX pe3yJNbTaTOB MO OCBOCHHIO 0053aTEIbHOTO COJIEpPIKaHMS,
YCTaHOBJIEHHOTO

naHHOM (enepanbHOM paboueit mpOrpaMMON, BBIACIISIOT: OCBOSHHbBIE 00YYaIOIIUMHUCS
Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH, crieliMpuiecKue sl MpeaMeTHON 001acTu
«XUMHS», BHUIIBI JIEATEIBHOCTH I10 TOJYYEHHUIO HOBOTO 3HAHMS, €r0 HHTEPIpPETAINH,

peoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xonIy oOyuenus B 8 kiacce mpeIMeTHbIE PE3yNIbTaThl HA 0230BOM YPOBHE JTOJKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y 00YUAIOITUXCS YMEHUIA:

. pPacKphIBaTh CMBICI OCHOBHBIX XUMWYECKUX TIOHSATHH: aToM, MOJIEKyJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS H
HEOJHOPOJIHASI), BAJCEHTHOCTh, OTHOCHTEIbHAs AaTOMHAas W MOJEKYJsIpHAas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JOJS XUMHUYECKOTO AJIEMEHTa B
COCIMHCHUH, MOJISIPHBIH 00BEM, OKCH/I, KHCIIOTA, OCHOBaHHE, COJTb,
AIEKTPOOTPUIATETILHOCTh, CTETICHh OKHUCJICHUS, XMMHYECKas peakius, KiacCupuKarms
peaKkiuii: peakiuy COCIWHCHUS, PEaKIHMH Pa3I0KCHHUS, PEAKIUW 3aMEIICHHS, pPEaKIHH

oOMeHa, 5K30- U SHJIOTEPMHUYECKHE pPEaKlNH, TEroBod 3¢h(eKT peakuuu, sApO aTtoMma,



AJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, palnyC aToMa, XMMHUYECKasi CBsI3b, MOJISIPHAS
U HENOJISIpHAas KOBAJIEHTHAs CBA3b, HOHHAs CBA3b, NOH, KATUOH, aHUOH, PACTBOP, MaccoBas
710JIsI BellecTBa (MPOIICHTHAS KOHIIEHTPAIUsI) B paCTBOPE;

. WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHATHN U MPUMEHSThH
9T TIOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAICHUI;

. UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBi€HHs (POpMYI BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

. OTIPENIEeNIATh BAJICHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCIUHEHUSX,
CTENEHb OKUCIJICHMSI DJIEMEHTOB B OWHAPHBIX COEIUHEHUSIX, MPUHAJIC)KHOCTh BEIIECTB K
onpeenéHHOMY KJIacCy COEMHEHUN 1o (popMyJiaM, BUJI XUMUYECKOHN CBSI3H (KOBAJICHTHAS U
MOHHAs1) B HEOPTAaHUYECKUX COSTUHEHUSIX;

. packpbiBaTh  cmbicn  Ilepumommueckoro  3akona .  W. Menpgeneesa:
JEMOHCTPUPOBATh TOHUMAHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHUMHUYECKHX
AJIEMEHTOB OT UX NosiokeHus B llepmogmyeckoil cucTteMe, 3aKOHOB COXPAaHEHHsS MacChl
BEILECTB, MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYE€HUs, 3aKOHAa ABOTraJipo;

. ONKCHIBATh U XapaKTepus3oBaTh TabmuuHyro ¢opmy [leproguyeckoit cuctembl
XUMUYECKUX DBJEMEHTOB: pa3iauyaTh MOHATUS «JaBHas mnoarpynmna (A-rpymnma)» u
«robounass mnoarpynna (b-rpynma)», wanble W OONbIIME TEPHOJbBI, COOTHOCHUTH
o003HaueHusi, KoTopble uMeroTcss B TaOmuie «llepmoamueckas cucreMa XUMHYECKHX
snementoB J[. WM. MenpaeneeBa» C YHUCIOBBIMUA XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij sapa, 00IIee YHCIO JIEKTPOHOB U pacipeiesicHue
UX MO 3JIEKTPOHHBIM CIIOSIM);

. KJIacCU(UIIUPOBATh XUMUYECKHE DJIIEMEHTH, HEOPTaHMYECKHE BEIECTBa,
XUMUYECKHE peakuuu (10 4YUCIy M COCTAaBY Y4YacTBYIOUIMX B pEaKLUUHU BEIIECTB, IO
TEIIOBOMY 3P (DEKTy);

. XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BELIECTB
pPa3IUYHBIX KJIACCOB, MOJATBEPKJIasi OMUCAHUE NPUMEPAMU MOJIEKYJISPHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA;

. MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX Kau€CTBEHHOIO

COCTaBa, BOSMOKXHOCTH IIPOTCKAHNA XUMHUYICCKHUX HpeBpaIHCHI/Iﬁ B Pa3/IMYHBIX YCJIOBHUAX,



. BBIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO UM MOJSIPHYIO MAacChl BEIIECTB,
MAacCCOBYIO JIOJII0O XMMHYECKOIo 3jieMeHTa 1o (opMylie COEAUHEHHUS, MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINY;

. MIPUMEHSITh OCHOBHBIC OIEPAIMU MBICIUTEIbHON NESTEIbHOCTH — aHaIu3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTeMaTU3alulo, KIacCU(PUKAIMIO, BbISIBICHUE
MPUYMHHO-CJICICTBEHHBIX CBSI3¢M — [IJI1 W3Y4YEHUs CBOMCTB BEIIECTB M XUMHUUYECKUX
peakiuii, eCTeCTBEHHO-HAy4YHble METOJbl TO3HAaHUS — HaOJIOJeHUe, U3MEpEeHue,
MOJICIMPOBAHKE, IKCIIEPUMEHT (peabHbIA U MBICJICHHBIN);

. CJeoBaTh MpaBWIaM TIOJb30BAHUS XUMUUYECKOW TMOCYA0W U J1abopaTOPHBIM
o0Oopy/loBaHMEM, a TaKXke MpaBuiaM oOpallleHus C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKIUSIMU TIO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJTYUYCHHUIO U
coOMpaHMIo ra3000pa3HbBIX BEIIECTB (BOAOPOA U KUCIOPOa), TPUTOTOBICHUIO PACTBOPOB C
ONPENICIIEHHOW MAacCOBOW JOJIEW PACTBOPEHHOrO BELIECTBA, IUIAHUPOBATH M IPOBOJUTH
XUMHUYECKHE IKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEIOYECH U KUCIOT C MIOMOIILIO

UHAUKATOPOB (JIakMyc, peHondTanenH, METHIOPAHXK U JIPYTHE).

K xonIy o0yuenus B 9 Kiacce npeIMeTHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE JIOJKHBI
OoTpaXkaTh C(POPMHUPOBAHHOCTH Y OOYJAIOITUXCS YMECHHM:

. PACKpBIBaTh CMBICT OCHOBHBIX XWMUYECKHUX IMOHSATHN: XMMHUYECKUU DJIEMEHT,
aToM, MOJIeKyJla, HMOH, KAaTHOH, AaHUOH, TMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTh, JJIEKTPOOTPUIIATETILHOCTh, CTENEHb OKHCICHUS, XUMHYECKas peaKIus,
XUMHYECKasi CBs3b, TEIJIOBOM A(G(EKT peakiuu, MOIb, MOJSIPHBIH O00BEM, pacTBOD,
ANEKTPOIHUTHI, HEDJIEKTPOJIUTHI, DSJIEKTPOJUTHYECKAsE JIUCCOIMAIMS, PEAKIMH HOHHOTO
oOMeHa, KaTajau3aTop, XMMHUUYECKOE paBHOBECHE, OOpaTMMble M HEOOpaTUMBIE pEaKIIvy,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, OKHCIUTEIh, BOCCTAHOBHUTENb, OKUCICHUE H
BOCCTaHOBJICHHE, AJJIOTPOIHs, aM()OTEPHOCTh, XUMUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAS,
METaJUTMYeCcKasi), KPUCTATUYECKas pemETKka, KOPpO3Us METaIOB, CIUIABBI, CKOPOCTh
XUMHUYECKOW peakIuu, peiesibHO aomyctumMas konreHntpamnus [1/IK BemecTsa;

. WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XMMHUYECKUX MOHSATHI W MPUMEHSTH

OTH IIOHATHA IIPH OIIMCAHKWHK BCIICCTB U UX npeBpameHHﬁ;



. HCII0JI30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJI€HHs (POPMyYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

. ONpENENATh BAJIEHTHOCTh M CTENEHb OKHMCICHHS XHMHYECKHX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OINPEAECIEHHOMY KIIAcCy
COEIMHEHUM 1o (popmynaM, BUJ XMMUYECKOUN CBS3H (KOBaJICHTHAs, HIOHHAs, METAJUIMYECKasl)
B HEOPraHUYECKUX COCAMHEHUSX, 3apsA]l HOHA MO XMMUYECKO QopMyiie, XapakTep Cpelibl B
BOJHBIX pACTBOPAX HEOPraHUYECKUX COCAUHEHUM, THUIl KPUCTALIMYECKOW PEIIETKU
KOHKPETHOT'O BEIECTBA;

. packpbiBaTh cMmbica Ilepuogmueckoro 3axkona JI. UW. MenpnenmeeBa wu
JEMOHCTPUPOBATh €r0 TMOHHMMAHME: OMHUCHIBATh M XapaKTepU30BaTh TaOIMUYHYIO (opmy
[leppoanyeckoii CUCTEMBI XUMHUYECKUX JJIEMEHTOB: pa3jauyaTh TIOHATHS «TJIABHAs
noarpymnmna (A-rpynma)» u «mobounas mnoarpynmna (b-rpynma)», maneie u  Oomblive
NEPUOJIbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMMEIOTCS B NEPUOAMYECKON Tabnuie, ¢
YUCJIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB XMMHMUYECKUX JIEMEHTOB (COCTaB U 3apsij
a5pa, 00IIee YUCIIO AIEKTPOHOB M pacIipe/iefieHue UX MO JIEKTPOHHBIM CJIOSIM), OOBACHSThH
o0lue 3aKOHOMEPHOCTH B M3MEHEHHWU CBOMCTB DJIEMEHTOB M MX COEJIMHEHUU B Mpejenax
MaJIbIX IIEPUOAOB U I'JIABHBIX IOATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

. KJacCU(UIUPOBATh XMMUYECKHE HJIEMEHTHl, HEOPraHMYECKHE BEIECTBa,
XUMUYECKHE peakuuu (10 YUCIy M COCTAaBY Y4YacTBYIOUIMX B pEaKUUM BEHIECTB, IO
TEIUIOBOMY 3P (HEKTY, 0 U3MEHEHHUIO CTETICHEW OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

. XapaKTepru30BaTh (OMUCHIBATH) OOIIUE U CHIEU(UIECKUE XUMUYECKHUE CBOWCTBA
IIPOCTBIX M CIIOKHBIX BEUICCTB, IOATBEPXKAAs OIUCAHHUE IPUMEPAMHU MOJIEKYJSAPHBIX H
VMOHHBIX YPaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINM;

. COCTaBJIATh YPAaBHEHUS DJIEKTPOIUTUYECKON AUCCOLMALMNA KUCIIOT, IIEJI0YEN U
COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHHUS peaKlMii HOHHOTO OOMEHa, YpaBHEHUS PEAKIIUN,
IIOATBEPKAAIOIINX CYIIECTBOBAHNE TCHETUYECKOW CBA3UM MEXKAY BEIIECTBAMU DPA3JINYHBIX
KJIACCOB;

. PacCKpbIBATh CYIIIHOCTb OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUU
MOCPEJICTBOM COCTABJICHHSI 3JIEKTPOHHOIO OajlaHCca ATUX PeaKLUid;

. IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,

BO3MOKHOCTHU IIPOTCKAHNA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3/IMYHBbIX YCJIOBUAX,



. BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHYECKOIO 3JEeMEHTa Ho (opMyne COEIMHEHHUs, MacCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOHN peakny;

. coOMIoaTh TpaBWia TOJB30BAHUS XHMHUUYECKOH MOCYI0M M JaOOpaTOpHBIM
o0OpyZOBaHHEM, a TaKXkKe IpaBUja OOpalleHuss C BEIIeCTBAMH B COOTBETCTBHU C
WHCTPYKIIUSIMU TIO BBIMOJHEHUIO JaOOPAaTOPHBIX XUMHUYECKUX OMBITOB IO TOJIYYCHUIO H
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIIEKUCIIOro rasa);

. NPOBOJIUTh PEAKIMH, IMOATBEPIKIAIONINE KAYECTBEHHBIM COCTaB pPa3INIHBIX
BEIIECTB: PACO3HABATH OMBITHBIM IYTEM XJIOPHI-, OpOMUI-, HOIUI-, KapOoHaT-, (ocdar-,
CUIIMKAT-, Cylb(}aTt-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS U MOHBI M3YUYEHHBIX METAJUIOB,
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

. NPUMEHSATH OCHOBHBIC OIEpAIlMM MBICTUTEILHOW NEATEIPHOCTH — aHAIU3 |
CHHTE3, CpaBHEHHE, 00O0OIIEHHE, CUCTEeMAaTU3allMI0, BBISIBICHHUE TMPUYHMHHO-CIICICTBEHHBIX
CBSI3CH — NIl M3YYCHUS CBOWCTB BEIIECTB M XMMHYECKUX PEAKIINA, €CTeCTBEHHO-HAYIHBIE
METO/Ibl IO3HAHUS — HAOIIOZCHNE, U3MEPEHUE, MOJICIMPOBAHHE, SKCIIEPUMEHT (peaslbHbIN U

MBICJICHHBIN ).



TEMATUYECKOE IINTAHUPOBAHHUE
o S8 KJIACC

Ne ||HauMeHOBaHME pa3ienoB U TEM IPOTPAMMBbI KosmuecTBo yacos OnexrponHsie (H(POBEIE)
n/n Beero|| Kontponbnsie || Ipaktnueckue 0bpasoBaTeNbHbIC PeCypCEI
paboTsl paboThl
|Pa3zle.11 1. IleponayanbHbIe XMMHYECKHE NOHATHS
1.1 ||[Xumus — BakHast 00JaCTh €CTECTBO3SHAHMS U 5 0 2 [[bubmuoteka [TOK
MPaKTHYECKOM AEATETHHOCTH YeI0BEKa https://m.edsoo.ru/7f41837c]]
1.2 ||BemectBa u XUMHUECKUE PEAKIUH 15 1 0 [[bubmuoTeka [TOK
https://m.edsoo.ru/7f41837c]]
‘I/ITOFO 1o paszeny H 20 H
|Paszle.11 2. Baxkneiilme npeacTaBuTe M HEOPraHHYECKHUX BELIECTB
2.1 |[Bozmyx. Kucnopon. [lonsitue o6 okcunax 6 0 1 [[bubmuoTeka ITOK
https://m.edsoo.ru/7f41837c]]
2.2 ||Bomopon.IlonsiTie 0 KHCIOTaX U COMSAX 8 0 1 [[bubmuoreka IIOK
https://m.edsoo.ru/7f41837c]]
2.3 |[Boma. Pactopsl. [ToHsiTHe 00 OCHOBaHUSIX 5 1 1 [[bubmuoreka IIOK
https://m.edsoo.ru/7f41837c]]
2.4 ||OcHOBHBIE KIacChl HEOPTAaHMYECKUX COCAUHEHHUH 13 1 1 [[bubmuoreka IIOK
https://m.edsoo.ru/7f41837c]]
Hroro no pasgeny H 32 “

OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE pe€aKkuuu

Pa3gen 3. Ilepuonuueckuii 3akon u [lepnoanyeckas cucteMa XumMudyeckux iementos /1. U.

MemnpeieeBa. CTpoelme aToOMOB. XUMHYecKasl CBS3b.

3.1 ||lIepuonmudaeckuii 3akon u Ilepronndeckas cucrema 7 0 0 [[Bubnmoteka [TOK
XUMUYeCKHX direMenToB J[. Y. Menzeneesa. https://m.edsoo.ru/7f41837c]]
CrtpoeHune atoma

3.2 |[Xumudeckas cBsa3b. OKHCIUTEIHHO- 9 1 0 [[Bubnmoteka [TOK
BOCCTAHOBHUTENBHBIC PEAKIIUH https://m.edsoo.ru/7f41837c]]

HWroro no pazuery 16 [[BubnmoTeka [TOK

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

PesepBHOE Bpems 0 0 0 [[BubnmoTeka [TOK

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

OBIIEE KOJIMYECTBO YACOB 1O TIPOTPAMME H 68 H 4 || 6 H

o 9KJIACC



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

Ne HaumeHoBaHue pa3enoB U TEM IPOrpaMMbl Konuuecrso uacos OnexTpoHHBIE (LI POBEIE)
n/m Bceero|| KonrposbHble IIpakrudeckue 06pasoBaTeNbHbIE PECYpCET
paboThI paboThI
Pasnen 1. BemecTBO M XUMHU4YeCKHE PeaKUMU
1.1 |[lToBTOpeHHMe M yriyOaeHUe 3HAHUI OCHOBHBIX pa3ienoB Kypca 8 || 5 1 0 [[bubmmorexa LIOK
Kacca https://m.edsoo.ru/7f41a636]]
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIIUM 5 0 0 [[bubmuoTeka [TOK
https://m.edsoo.ru/7f41a636]]
1.3 ||DnexTponuruyeckast JUCCOIMAIHSI. XUMHUUECKUE PEAKIIUH B 8 1 1 [[bubmuoteka [TOK
pacTBOpax https://m.edsoo.ru/7f41a636]]
|I/IToro 0 paseny || 18 ||
|Pa3zle.11 2. HemeTa/lJIbl M MX cOeIHHEHHsI
2.1 ||O6mas xapakTepUCTHKA XUMUUYECKUX dmeMeHToB VIIA-rpymmeL. || 4 0 1 [[bubmmorexa LIOK
TanoreHs https://m.edsoo.ru/7f41a636]]
2.2 ||OGmras XxapaKTepUCTHKA XUMMHUYECKUX 3JIeMEHTOB VIA-TpyImbl. 7 0 0 [[Bubmmoreka LIOK
Cepa u e€ coeTMHEHHs https://m.edsoo.ru/7f41a636]]
2.3 ||OGmras xapaKTepUCTHKA XUMHYECKHX JIEMEHTOB V A-TpYIIbL. 8 0 1 [[Bubmmoreka LIOK
A3zoT, hochop U uX CoeaUHEHHS https://m.edsoo.ru/7f41a636]]
2.4 ||OGmas XxapaKTepUCTHKA XUMHYECKUX 3JIEMEHTOB [V A-TpyIimbl. 8 1 2 [[Pubamrorexa ITOK
Vriepoa ¥ KPEMHHUH U UX COCTUHEHHUS https://m.edsoo.ru/7f41a636]]
|I/IToro 0 paszeny || 27 ||
|Pa3z1e.11 3. MeTajuibl ¥ MX COeHHEHHsI
3.1 ||O6mue cBOMCTBA METAJIIIOB 4 0 0 [[bubmuoreka IIOK
https://m.edsoo.ru/7f41a636]]
3.2 ||BaxkHeiiIue METAIIBI M UX COSAMHEHUS 16 1 2 [[BuGmmorexa LIOK
https://m.edsoo.ru/7f41a636]]
|I/IToro 10 pa3aeny “ 20 “
|Pa3ueJ1 4. XuMus ¥ oOKpy:Kamas cpeaa
4.1 ||BemiecTBa U MaTepHabl B )KM3HH Y€TOBEKA 3 0 0 [[Bu6muorexa LIOK
https://m.edsoo.ru/7f41a636]]
|I/IToro 0 pasjerny “ 3 “
PesepBHOE BpeMst 0 0 0 [[Bubmuorexa LIOK
https://m.edsoo.ru/7f41a636]]
|OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | e8 | 4 | 7 |

IHOYPOYHOE IINTAHUPOBAHMUE
8 KVIACC
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Ne Tema ypoxka KosmmuecTBo yacos | Hara DneKTpoHHbIE HU(DPOBBIC
n/m Beero|| Konrponbisie || [paktiueckue || A3YICHAA 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
1 [[BBomusiit UTH.IIpenmer xumuu. Pojib XuMuu 1 0 0 BBeaure ||[[budmuorexa [IOK
B )KM3HU 4esioBeka. Tena u BemecTral| nary https://m.edsoo.ru/ff0d210c]]
2 [[[TonsiTre 0 METOAAX MO3HAHMS B XUMHUH] | 1 0 0 BBeaure ||[[budmuorexa [IOK
nary https://m.edsoo.ru/ff0d227¢]]
3 ||[[[TTpakruueckas padora Ne 1 «IIpaBuna paGoTsl 1 0 1 Beeaute ||[[bubnuorexa [IOK
B J]a0OpATOPHUHU U MPUEMBI OOPAIIICHHUS C nary https://m.edsoo.ru/ff0d23dc]]
naGoparopHsiM obopyaoBanuem» UTH]]
4 [[Hucteie BemiecTBa u cMecu. CriocoObl 1 0 0 Beeaute ||[[bubnuorexa [IOK
paszenenus cMecei]] nary https://m.edsoo.ru/ff0d26ca]]
5 [[IIpakTuueckas padora Ne 2 «Pa3nencHue 1 0 1 BBeautTe ||[[bubnuorexa [OK
cMecei (Ha ipuMepe OYHUCTKH MOBAPSHHOM nary https://m.edsoo.ru/ff0d28c8]]
comu)» UTB]]
6 [[AromMbl U MONEeKyIBI]] 1 0 0 BBeauTe ||[[bubnuorexa IOK
nary https://m.edsoo.ru/ff0d2a6¢]]
7 [[XuMuueckue 35ieMeHThl. 3HaKH (CHMBOJIbI) 1 0 0 BBeaute ||[[bubnuorexa [IOK
XMMHUYECKUX DJIEMEHTOR] | nary https://m.edsoo.ru/ff0d2be8]]
8 [[IIpocTsie u cnoXHBIE BelecTBa] ] 1 0 0 BBeaute ||[[bubnuorexa [IOK
nary https://m.edsoo.ru/ff0d2a6¢]]
9 [[AToMHO-MONEKyIsApHOE yueHHe] | 1 0 0 BBeauTe ||[[bubnuorexa IIOK
nary https://m.edsoo.ru/ff0d2d50]]
10 |/[[3akoH IOCTOSIHCTBA COCTaBa BEIIECTB. 1 0 0 BBeauTe ||[[bubnuorexa IIOK
Xumunaeckast hopmysa. BaleHTHOCTh aTOMOB nary https://m.edsoo.ru/ff0d2eae]]
XUMHUYECKUX DJIEMEHTOB] |
11 ||[[OTHOCHTENbHAS aTOMHAsI Macca. 1 0 0 Beeaure ||[[bubmorexa LIOK
OtHocHUTENbHAS MOJIEKYIISIpHAs Macca] | nary https://m.edsoo.ru/ff0d323c]]
12 ||[[MaccoBast 70151 XUMHYIECKOT0 2JICMEHTA B 1 0 0 Beeaure ||[[bubmorexa LIOK
COETMHEHNH ] ] naTy https://m.edsoo.ru/ff0d350c]]
13 ||[[[KomuaecTBo BemecTBa. Mons. MomsipHast 1 0 0 Beeaure ||[[bubmorexa LIOK
Mmacca]] nary https://m.edsoo.ru/ff0d5230]]
14 ||[[Pu3ndeckre U XUMUYCCKUEC IBICHWSI. 1 0 0 Beeaure ||[[bubmorexa LIOK

XuMudeckast peakius] |

naty

https://m.edsoo.ru/ff0d37fa]]
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Ne Tema ypoxka KonunuecTBo yacos | [ara DneKTpoHHbIE IH(PPOBBIE

n/m Beero|| Konrponbisie || [paktiueckue || A3YICHAA 00pa3oBaTEIIbHBIE PECYPCHI

paboThI paboThI

15 ||[[TIpu3HaKu U YCIOBUS MPOTEKAHUS XUMHUYECKUX 1 0 0 BBeaure ||[[budmuorexa [IOK
peaknuii] | nary https://m.edsoo.ru/ff0d3al6]]

16 ||[[3axoH coxpaHEHUsI MACChl BELIECTB. 1 0 0 BBeaure ||[[budmuorexa [IOK
XuUMU4YecKue ypaBHEeHHs | | nary https://m.edsoo.ru/ff0d3b88]]

17 ||[[Beruncienus KoJIMuecTBa, Macchl BEUIECTBA MO 1 0 0 Beeaute ||[[bubnuorexa [IOK
YPABHEHHUSAM XMUMHUYECKHUX PEaKIunii]] nary https://m.edsoo.ru/ff0d5708]]

18 ||[[[Knaccudpukaryss XAMHYECKUX PEaKITUiz 1 0 0 Beeaute ||[[bubnuorexa [IOK
(coenuHeHws1, Pa3IOKEHUsI, 3aMEICHUS, nary https://m.edsoo.ru/ff0d3f34]]
obmena)]]

19 ||[[M. B. JIomOHOCOB — y4EHBII-IHIIUKIIOTICAUCT. 1 0 0 BBeautTe ||[[bubnuorexa [OK
O060011IeHrE U CUCTEMATU3AIMS 3HAHUH] | nary https://m.edsoo.ru/ff0d40c4]]

20 [|[[KouTponsHas padora Nel mo Teme «Bemectsa 1 1 0 BBeautTe ||[[bubnuorexa IIOK
U XUMHYECKHE PeaKIumy ]| nary https://m.edsoo.ru/ff0d4290]]

21 [([[Bo3gyx — cmech ra3oB. CocTaB BO3IyXa. 1 0 0 BBeaute ||[[bubnuorexa IIOK
Kuciopom — s5eMeHT 1 POCTOe BENIECTBO. nary https://m.edsoo.ru/ff0d448e]]
O3o0H]]

22 ||[[®Pu3nyeckre n XUMUIECKUE CBOMCTBA 1 0 0 BBeaute ||[[bubnuorexa [IOK
KHCIIOpo/a (PeaKIMi OKUCIICHHSI, TOPEHHE). nary https://m.edsoo.ru/ff0d4614]]
IousTHe 00 okcHmax]]

23 ||[[CriocoOsbl mony4deHus: KUCIOpoa B 1 0 0 BBeauTe ||[[bubnuorexa IIOK
1a6opaToOprUH U MPOMBIIUIEHHOCTH. [IpuMeneHme nary https://m.edsoo.ru/ff0d497a]]
kucnopoaa]]

24 ||[[TeroBoii 3 (heKT XMMUYECKOI peakiuy, 1 0 0 BBeauTe ||[[bubnuorexa IIOK
TIOHSTHE O TEPMOXMMHUYECKOM YPaBHEHHH, IK30- nary https://m.edsoo.ru/ff0d4790]]
Y YHIOTEPMUIECKUX PeaKIusix ]|

25 ||[[TomnuBo (HedTh, yroib U METaH). 1 0 0 Beeaure ||[[bubmoreka LIOK
3arpsi3HeHHE BO3/yXa, CIIOCOOBI €T0 nary https://m.edsoo.ru/ff0d4c4a]]
TIPEOTBPAIICHN ||

26 |[[TIpakTrueckas padora Ne 3 mo Teme 1 0 1 Beeaure ||[[budmorexa LIOK
«[lomyuenne u coOMpaHue KUCIOpo/a, H3ydeHHE nary https://m.edsoo.ru/ff0d4ae2]]
ero ceoiicte» UTH]]

27 |[[[Bomopom — 37eMEHT | MPOCTOE BEMIECTRBO. 1 0 0 Beeaure ||[[bubmorexa LIOK

Haxoxnenne B mpupone]]

naty

https://m.edsoo.ru/ffod4dd0]]
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Ne Tema ypoxka KosmmuecTBo yacos | Hara DneKTpoHHbIE HU(DPOBBIC

n/m Beero|| Konrponbisie || [paktiueckue || A3YICHAA 00pa3oBaTEIIbHBIE PECYPCHI

paboThI paboThI

28 ||[[®Pu3nyeckue 1 XUMUYECKHE CBONCTBA 1 0 0 BBeaure ||[[budmuorexa [IOK
Bomopona. IIpumenerue Bogoposaal] nary https://m.edsoo.ru/ff0d4dd0]]

29 ||[[ITonaTue o KUCIOTAX U COMSIX]] 1 0 0 BBeaure ||[[budmuorexa [IOK

nary https://m.edsoo.ru/ff0d50d2]]

30 [/[[CriocoOb! monmyueHus BOTOpoOIa B 1 0 0 Beeaute ||[[bubnuorexa [IOK
naboparopuu] | nary https://m.edsoo.ru/ff0d4dd0]]

31 [[[TIpakTryeckas pabora Ne 4 o Teme 1 0 1 Beeaute ||[[bubnuorexa [IOK
«IlonyueHne u coOUpaHue BOJIOPOA, U3YUEHHUE nary https://m.edsoo.ru/ff0d4f42]]
ero ceoiictey UTH]]

32 |[[MonsipHbIiii 00bEM Ta30B. 3akoH ABoraapo]] 1 0 0 BBeautTe ||[[bubnuorexa [OK

nary https://m.edsoo.ru/ff0d542¢]]

33 |/[[Beruucnenust 00bEMa, KOTHYIECTBA BEIIECCTBA 1 0 0 BBeautTe ||[[bubnuorexa IIOK
rasa 1o ero U3BECTHOMY KOJHUYECTBY BEIIECTBA nary https://m.edsoo.ru/ff0d55a0]]
win 00bEMY] ]

34 ||[[Bbruucienust 00bEMOB ra30B 110 yPaBHEHUIO 1 0 0 BBeaute ||[[bubnuorexa [IOK
PCAKIMU Ha OCHOBE 3aKOHA 00bEMHBIX nary https://m.edsoo.ru/ff0d5708]]
OTHOIICHU Ta30B]]

35 ||[[®Pu3ndeckre n XUMUIECKUE CBOMCTBA BOJIBI] | 1 0 0 BBeaute ||[[bubnuorexa IIOK

nary https://m.edsoo.ru/ff0d587a]]

36 |/[[CoctaB ocHoBanuii. [ToHsTre 00 1 0 0 BBeauTe ||[[bubnuorexa IIOK
HHIUKATOpax || nary https://m.edsoo.ru/ff0d59e2]]

37 |/[[Boxma kax pactBopurens. HacrimeHHbIe 1 1 0 0 BBeaute ||[[bubmuorexa IIOK
HEHACHIIIEHHBIE PACTBOPBI. MaccoBast 10J1st nary https://m.edsoo.ru/ff0d5b40]]
BEIIEeCTBa B pacTBope]]

38 [[[[TIpaxTrueckas padora Ne 5 mo Teme 1 0 1 Beeaure ||[[bubmorexa LIOK
«IIpUroToBiIeHUE PaCTBOPOB C OMPEMEIEHHOM nary https://m.edsoo.ru/ff0d5eba]]
MAacCOBOM A0JI€ paCTBOPEHHOIO BELLIECTBAY
WTE]]

39 |[[KorTponsHas padora Ne2 mo teme «Kucmopoz. 1 1 0 Beeaure ||[[budmorexa LIOK
Bomopon. Boma»]] nary https://m.edsoo.ru/ff0d6342]]

40 ||[[Oxcumsl: cocTaB, KacCU()UKAIU, 1 0 0 Beeaure ||[[bubmorexa LIOK
HOMEHKIaTypa]| https://m.edsoo.ru/ff0d664e]]

naty
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Ne Tema ypoxka KosmmuecTBo yacos | Hara DneKTpoHHbIE HU(DPOBBIC
n/m Beero|| Konrponbisie || [paktiueckue || A3YICHAA 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
41 ||[[TTonydyeHre 1 XUMUYECKUE CBOMCTBA 1 0 0 BBeaure ||[[budmuorexa [IOK
KHCJTOTHBIX, OCHOBHBIX OKCHIOB]] nary https://m.edsoo.ru/ff0d664e]]
42 ||[[Tlony4yeHne u XuMUIECKUE CBONCTBA 1 0 0 BBeaure ||[[budmuorexa [IOK
aM(OTEpHBIX OKCHIIOB M THIPOKCHIORB] ] nary https://m.edsoo.ru/00adb33c]]
43 |[[[OcHoBaHus: cocTaB, KiaccupUKaIms, 1 0 0 Beeaute ||[[bubnuorexa [IOK
HOMEHKIaTypa]] nary https://m.edsoo.ru/ff0d67ca]]
44 ||[[TlonyueHre 1 XUMHYECKUE CBOMCTBA 1 0 0 Beeaute ||[[bubnuorexa [IOK
OCHOBaHHMH] | nary https://m.edsoo.ru/ff0d67ca]]
45 ||[[KucnoTsl: cocTaB, Kiaccu(uKaIus, 1 0 0 BBeautTe ||[[bubnuorexa IOK
HOMEHKJIaTypa]] nary https://m.edsoo.ru/ffOdfee2]]
46 ||[[TIonyyeHne U XUMHYECKHE CBOWCTBA KUCIOT]] 1 0 0 BBeautTe ||[[bubnuorexa [OK
nary https://m.edsoo.ru/ff0dfee2]]
47 ||[[[Conu (cpennue): HOMEHKIATYPA, CIIOCOOBI 1 0 0 BBeaute ||[[bubnuorexa IIOK
moydeHs | | nary https://m.edsoo.ru/00ad9474]]
48 ||[[Xumuueckue cBOMCTBA CpemHuX coeii]] 1 0 0 BBeaute ||[[bubmuorexa IIOK
nary https://m.edsoo.ru/00ad9cb2]]
49 ||[[TIpakTuueckas pabora Ne 6. Pemienue 1 0 1 BBeauTe ||[[bubnuorexa IIOK
9KCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME nary https://m.edsoo.ru/00ad9b7c]]
«BaxHeHIIMe K1accbl HEOPraHUYECKUX
coenunenuin» UTH]]
50 [/[[TeneTmueckas cBsI3b MEXIY KJIaccaMu 1 0 0 BBeauTe ||[[bubnuorexa IIOK
HEOPTaHUYECKUX COCTMHEHHIA] | nary https://m.edsoo.ru/00ad9a50]]
51 ||[[O6o6menre u cucTeMaTru3anus 3HAHHH]| | 1 0 0 Beeaure ||[[bubmoreka LIOK
nary https://m.edsoo.ru/00ad9ch2]]
52 |[[KorTponsHas padora Ne3 mo teme "OcHOBHBIE 1 1 0 Beeaure ||[[bubmorexa LIOK
KJTaCChI HEOPTAHNUYECKUX coeTnHeHnH"] | nary https://m.edsoo.ru/00ad9ela]]
53 |/[[TIepBbIe MOMBITKH KIaCCH(PUKAITUH 1 0 0 Beeaure ||[[bubmorexa LIOK
XUMHYECKHX 3JIeMeHTOB. [ToHATHE O Tpymmax naty https://m.edsoo.ru/00ad9ffa]]
CXOHBIX DJIEMEHTOB] |
54 |[[TIepuomudaeckuii 3akoH u [lepronnaeckas 1 0 0 Beeaure ||[[budmaorexa LIOK

crucTeMa XUMUYecKux 3yemenToB /. U.

naty

https://m.edsoo.ru/00ada52c]]
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Ne Tema ypoxka ‘ KosmmuecTBo yacos | Hara DneKTpoHHbIE HU(DPOBBIC
n/m Beero|| Konrponbisie || [paktiueckue || A3YICHAA 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
| |Mennencesa]] L [ [ [
55 |[[[Mepromer, rpyrmst, moarpymnmsi]] 1 0 0 BBeuTe |[[BrGmiorexa LIOK
nary https://m.edsoo.ru/00ada52c]]
56 ||[[Ctpoenue atomoB. CocTaB aTOMHBIX SIED. 1 0 0 BBeaure ||[[budmuorexa [IOK
N3ororsi]] nary https://m.edsoo.ru/00ada342]]
57 |[[[CtpoeHHE 3JIEKTPOHHBIX 000JI0YECK aTOMOB 1 0 0 Beeaute ||[[bubnuorexa [IOK
anemMenToB [lepuoauyeckoii cucremsr 1. U. nary https://m.edsoo.ru/00ada6bc]]
Menpeneenal]]
58 ||[[XapakTepucTiKa XMMHUYECKOT0 dJIEMEHTA 110 1 0 0 Beeaute ||[[bubnuorexa [IOK
ero mojoxenuto B [lepuomnueckoii cucreme /1. nary https://m.edsoo.ru/00ada824]]
N. Menneneesal]]
59 ||[[3Hauenue [lepuoauueckoro 3aKkoHa st 1 0 0 BBeautTe ||[[bubnuorexa [OK
pa3BuTHs Hayku U nipaktuky. J[. Y. Menzenees nary https://m.edsoo.ru/00ada96e]]
— yu€HBIi, ITearor U rpaxaaHuH] |
60 [[[DnexTpooTpUIIaTEeNbHOCT ATOMOB 1 0 0 BBeaute ||[[bubnuorexa IIOK
XMMHUYECKUX DJIEMEHTOR] | nary https://m.edsoo.ru/00adaab8]]
61 ||[[[MonHas xumMu4decKas CBS3b]] 1 0 0 BBeaute ||[[bubnuorexa IIOK
nary https://m.edsoo.ru/00adac34]]
62 |[[KoBaneHnTHas moJsipHas XUMHUYECKasl CBS3H] | 1 0 0 BBeauTe ||[[bubnuorexa IIOK
nary https://m.edsoo.ru/00adaab8]]
63 |[[KoBaneHnTHas HEemONApHAs XUMHYECKas CBA3b| | 1 0 0 BBeauTe ||[[bubnuorexa IIOK
nary https://m.edsoo.ru/00adaab9]]
64 ||[[Crenens okucieHus] | 1 0 0 Beeaure ||[[bubmorexa LIOK
nary https://m.edsoo.ru/00adae28]]
65 ||[[ O6obmenne u cucTeMaTH3aIWsI 3HAHNH || 1 0 0 Beeaure ||[[bubmorexa LIOK
nary https://m.edsoo.ru/ff0d61c6]]
66 |/[[Kourpombras padora Ne4 mo teme «Crpoerne 1 1 0 BBeauTe ||[[bubnuorexa [IOK
aToMa. XUMHUYECKask CB3bY] ] naty https://m.edsoo.ru/00adb486]]
67 |/[[OxucnuTenEHO-BOCCTAHOBUTEIBHBIE PEAKITHH | 1 0 0 Beeaure ||[[bubmorexa LIOK
nary https://m.edso0.ru/00adb076]]
‘68 H[[OKI/ICHI/ITGJII/I ¥ BOCCTAHOBHTEIH] | H 1 H 0 H 0 ” BBEIIUTE H[[BI/I6J‘[I/IOTCKEI HOK



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/ff0d61c6
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb076

Ne Tema ypoxka ‘ KosmmuecTBo yacos | Hara DneKTpoHHbIE HU(DPOBBIC
n/m Beero|| Konrponbisie || [paktiueckue || A3YICHAA 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
‘ H H H H || nary Hhttps://m.edsoo.ru/OOadb076]] ‘
[o6asuTs cTpoky |
OBIIEE KOJIMYECTBO YACOB IT10 68 4 6
IMPOTPAMME
9 KJIACC
Ne Tewma ypoxka ’ KosmuecTBo yacos | Hara OneKTpOHHbIE IU(POBBIE
n/m Beero|| Kontponshbie || TTpaktiueckue || H3YH€HHs 00pa3oBaTesIbHbIE PECYPCHI
paboTsl paboThI
1 |/[[Beomusrii UTB. Ileproaudeckuii 3aKoH. 1 0 0 BeeauTe ||[[bubnnorexa [IOK
[epromuueckas CHCTEMA XUMHYECKUX 3JIEMEHTOB naty https://m.edsoo.ru/00adb59¢]]
. Y. Menneneea] |
2 [[3akoHOMEPHOCTH B M3MEHEHUH CBOWCTB 1 0 0 BBEIUTE [[bubauoTeka ITOK
XUMHYECKHX DJIEMEHTOB MEPBBIX TPEX MEePHOIOB]] nary https://m.edsoo.ru/00adb6b6]]
3 [[Knaccudukanust 1 HOMEHKIIATypa 1 0 0 BBeaute ||[[bubanorexa ITOK
HEOPTaHUYECKUX BEIIECTB]] nary https://m.edsoo.ru/00adb7e2]]
4 ||[[Bugpl XuMU4eCKON CBS3HM M TUIIBI 1 0 0 BBeaute ||[[Bubmuorexa IIOK
KPHUCTAUTNYECKUX PEmIéTOK] | nary https://m.edsoo.ru/00adbac6]]
5 |[[KontpomnbHas paGota Nel mo Teme 1 1 0 seeaure ||[[]
«IloBTOpEHUE U yriryOieHue 3HaHU OCHOBHBIX naty
paszenoB Kypca 8 kiaccay]]
6 [[Knaccupukanmss XAMUYECKUX pEaKiuii 1o 1 0 0 BBeaute ||[[bubanorexa IJOK
Pa3INYHBIM [TPU3HAKaM || nary https://m.edsoo.ru/00adbch0]]
7 [[TToHsiTHE O CKOPOCTH XUMHUUECKON PEaKITHH. 1 0 0 Beeaure ||[[bubmrorexa IIOK
IToHsATHE O TOMOTEHHBIX W T€TEPOT€HHBIX nary https://m.edsoo.ru/00adbe9a]]
peaxsx| |
8 [[TTousTHE O XMMHUIECKOM paBHOBECHH. DaKTOPEI, 1 0 0 Beeaure ||[[bubmrorexa IIOK
BJIMSFOIIME HAa CKOPOCTh XUMUYECKOM PEaKIMn 1 naTy https://m.edsoo.ru/00adc28c]]
TTOJI0KEHNE XUMHUIECKOT'0 PABHOBECH ||
9 [[OxucnuTensHO-BOCCTAHOBUTEIBHBIE PEAKIINH || 1 0 0 Beeaute ||[[bubmrorexa IIOK
nary https://m.edsoo.ru/00adcade]]
10 |[[[CocTaBneHWE OKUCIUTEIHHO- 1 0 0 BBeaute ||[[bubmrorexa IIOK
BOCCTAQHOBHUTENBHBIX PEaKIMH METOOM https://m.edsoo.ru/00ae0d0a]]
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Ne Tema ypoxka KosmmuecTBo yacos | [Hara OneKTpoHHbIE HU(DPOBBIC
n/m Beero| Koutponshbie || [paxtuueckue || 13YICHAA 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
‘ HSJ‘ICKTpOHHOFO Oananca]| H Jaty H
11 |/[[Teopus 3neKTPOTUTUUECKON AUCCOIIUAIIH. 1 0 0 BBeauTe ||[[bubmmorexa IIOK
CusnbHble U cabble 3IEeKTPOITHTHI| | nary https://m.edsoo.ru/00adcd68]]
12 ||[[MloHHBIE ypaBHEHUS peaKIHii]] 1 0 0 BReaure ||[[budmnorexa IIOK
nary https://m.edsoo.ru/00add448]]
13 ||[[Xumuueckue cBOWCTBA KUCIOT U OCHOBAaHUH B 1 0 0 BBeaute ||[[bubanorexa IIOK
CBETE MPEeCTaBIECHUH 00 IEKTPOIUTHIECKOM nary https://m.edsoo.ru/00add5d8]]
Juccouyanuu] |
14 ||[[Xumuueckue cBOWCTBa coiel B CBETE 1 0 0 BBeauTe ||[[bubanorexa ITOK
npe/ICTaBICHHUH 00 3IEKTPOITUTHYECKOM nary https://m.edsoo.ru/00add8b2]]
JUccouyanuu] |
15 |/[[TIonsiTHe O TUapONH3E CONei]] 1 0 0 BeeauTe ||[[bubnnorexa [IOK
nary https://m.edsoo.ru/00add9d4]]
16 ||[[[O006IeHHe 1 crcTeMaTH3aMs 3HAHHH ] | 1 0 0 BBeaute ||[[bubanorexa ITOK
nary https://m.edsoo.ru/00addd12]]
17 |[[[IIpaktiueckas padora Ne 1. «Pemenne 1 0 1 BBeaute ||[[bubanorexa IIOK
9KCIIEPUMEHTAIIbHBIX 3a1au» UTH]] nary https://m.edsoo.ru/00addbfa]]
18 [[[[KonTponbHas pabora Ne2 mo teme 1 1 0 BBeaute ||[[bubanorexa IIOK
«DJIEKTPONTUTHYECKAS TUCCOITHAITHSL. nary https://m.edsoo.ru/00addec0]]
XUMHUUYECKUE PEaKIUU B pacTBOpax»]]
19 [[[[OO6mas xapakTeprCTHKa TaJIOreHOB. 1 0 0 BBeaute ||[[bubanorexa IJOK
XUMHUYECKHE CBOWCTBA Ha puMepe xJropa]] nary https://m.edsoo.ru/00addfe2]]
20 ||[[[XmnopoBomopon. ConsiHast KHCIOTa, XUMHYECKHE 1 0 0 Beeaure ||[[bubmrorexa IIOK
CBOMCTBA, TOTyYCHHUE, TPUMEHEHwME] | nary https://m.edsoo.ru/00ade104]]
21 ||[[[IIpaxtugeckas padora Ne 2 mo Teme 1 0 1 Beeaure ||[[bubmrorexa IIOK
«ITomy4eHne coSIHON KUCTOTHI, H3YUeHHE ¢€ nary https://m.edsoo.ru/00ade348]]
ceoiicte» UTH]]
22 ||[[Beraucnenus mo ypaBHEHHUSIM XUMHAIECKUX 1 0 0 Beeaure ||[[bubmrorexa IIOK
pEaKIuii, eCIIN OIUH M3 PEAarcHTOB JaH B naty https://m.edsoo.ru/00ade488]]
n30bITKE] |
23 ||[[[Obmas xapakTepucTrka 3meMeHToB VIA- 1 0 0 Beeaute ||[[bubmrorexa IIOK
rpyms] | nary https://m.edsoo.ru/00ade64a]]
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Ne Tema ypoxka KonunuecTBo yacos | Hara DneKTpoHHbIE TU(PPOBHIC
n/m Beero| Koutponshbie || [paxtuueckue || 13YICHAA 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
24 |[[[AnmoTporHbIe MOTU(PUKAIIMN CEPBI. 1 0 0 BReaure ||[[budmnorexa IIOK
HaxoxxneHune cepbl U €€ COeTMHEHUH B TIPUpPO/IC. nary https://m.edsoo.ru/00ade64a]]
XuMHUECKUe CBOMCTBA cepbl]]
25 ||[[[CepoBomopon, cTpocHUE, (PU3UUCCKHIE U 1 0 0 BBeaure ||[[budmnorexa IIOK
XMMHUYECKUE CBOUCTBA] | nary https://m.edsoo.ru/00ade802]]
26 ||[[Oxcunsr ceprl. CepHast KHCIOTa, GU3NICCKUE H 1 0 0 BBeaute ||[[bubanorexa IIOK
XUMHYECKHE CBOICTBA, IPUMEHEHHeE] | nary https://m.edsoo.ru/00adea28]]
27 ||[[Xumuueckue cBOMCTBA KOHIIEHTPUPOBAHHON 1 0 0 BBeaute ||[[bubanorexa IIOK
CEepHOM KHCIOTHI] | nary https://m.edsoo.ru/00ad9ch2]]
28 ||[[Xumudeckue peakiuu, JeKaiue B OCHOBE 1 0 0 BBeaute ||[[bubnnorexa [IOK
TPOMBIIIICHHOTO CITOC00a MOTYYeHHUs CEPHOM nary https://m.edsoo.ru/00adec8a]]
KHUCIIOThl. XUMUYECKOE 3arpsi3HEHHUE
OKpY’KalolIel Cpe/ibl COeTUHEHUIMU Cephl] |
29 ||[[Beruucnenre MaccoBoi 10U BBIXOAA MPOAYKTA 1 0 0 BBeaute ||[[bubnnorexa [IOK
peakimu]| nary https://m.edsoo.ru/00adec8a]]
30 |[[[O6uias xapakTepucTHKa 31IeMEHTOB V A- 1 0 0 BBeaute ||[[bubanorexa ITOK
IPyYINIBL. A30T, PACIPOCTPAHECHHUE B IPUPOJIE, nary https://m.edsoo.ru/00adeeab]]
¢dusnueckre 1 XMMUYECKUE CBOWCTBA]]
31 |[[[AMMHuak, ero pusnuueckre 1 XUMUUECKHE 1 0 0 BBeaute ||[[bubanorexa IJOK
CBOMCTBA, TMOJTyYECHHUE U TIPUMEHEHHE ] | nary https://m.edsoo.ru/00adf004]]
32 |[[[Comu ammoHus, PU3NIECKHE K XUMUUECKHE 1 0 0 BBeaute ||[[bubanorexa IJOK
cBoiicTBal] nary https://m.edsoo.ru/00adb33c]]
33 ||[[IIpaxtugeckas padora Ne 3 mo Teme 1 0 1 Beeaure ||[[bubmrorexa IIOK
«[Tomy4eHne aMMuaKa, U3y9IeHHe ero CBOMCTBY nary https://m.edsoo.ru/00adf1801]]
WTE]]
34 |[[[A3oTHas kucnoTa, e€ pusnuueckue u 1 0 0 Beeaure ||[[bubmrorexa IIOK
XMMUYECKHE CBOMCTBA] ] nary https://m.edsoo.ru/00adf306]]
35 ||[[[Ucrionp30BaHIE HUTPATOB H COJIEH aMMOHUS B 1 0 0 Beeaure ||[[bubmrorexa IIOK
KauecTBe MUHEPAIBHBIX YI0OpeHuid. X UMHUECKOE nary https://m.edsoo.ru/00adf518]]
3arps3HEHUE OKPYKAIOIIEH CPeibl COSANHCHUSIMU
aszoral]
36 ||[[@Pochop. Oxenn docdopa (V) n dpochopras 1 0 0 Beeaute ||[[bubmrorexa IIOK

KHUCJI0Ta, (1)I/IBI/I‘I€CKI/IC 1 XUMHYCCKHEC CBOﬁCTBa,

naty

https://m.edsoo.ru/00adf68a]]



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

Tema ypoxka ‘ KosmmuecTBo yacos | [Hara OneKTpoHHbIE HU(DPOBBIC
Beero| Kontpobhbie | [paxtuueckue || 13YIEHHS | 00pasoBaTesbHBIE pecypebl
paboThI paboThI

| |[nonyserme]] [ [ [

37 |[[[Ucnons3oBanue hochaToB B KauecTBE 1 0 0 BReaure ||[[budmnorexa IIOK
MHUHEpaIbHBIX YIOOPESHHUH. 3arpsi3sHeHne nary https://m.edsoo.ru/00adfc20]]
IpUPOAHOI cpernsl hochaTamu]|

38 ||[[Yrnepon, pacnpocTpaHeHre B IPUPO/IE, 1 0 0 BReaute ||[[budmnorexa IIOK
(bu3uUecKre U XUMUUYECKHE CBOHWCTBA] | nary https://m.edsoo.ru/00adfd9c]]

39 ||[[[Oxcunsl yrinepona, ux Gu3ndecKkue u 1 0 0 BBEIUTE [[bubmuoTeka [TOK
XMMHUYECKHE CBOMCTBA. DKOJIOIHUECKUE nary https://m.edsoo.ru/00adfebe]]
poOJIEMBI, CBA3aHHBIE C OKCHIOM yIiIepoja
(IM]]

40 ||[[YronbHast kuciaoTa u €€ conu|] 1 0 0 BBeauTe ||[[bubnnorexa [IOK

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

41 |[[TIpakTryeckas pabora Ne 4 o Teme 1 0 1 BeeauTe ||[[bubnnorexa [IOK
"IMoy4eHue yrieKucIoro rada, u3yuaeHue ero naty https://m.edsoo.ru/00ae027¢]]
ceoiictB" UTH]]

42 ||[[TTepBoHauabHBIE MOHATHS 00 OPraHUYECKUX 1 0 0 BBeaute ||[[bubanorexa ITOK
BEIIECTBAX KaK O COCAMHEHUSX yrieponaa]] nary https://m.edsoo.ru/00ae054e]]

43 |[[Kpemuuii u ero coenuHeHNA] | 1 0 0 BBeauTe ||[[bubanorexa ITOK

nary https://m.edsoo.ru/00ae080a]]

44 ||[[TIpaktuueckas padora Ne 5. Pemenune 1 0 1 BBeaute ||[[bubanorexa ITOK
9KCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME nary https://m.edsoo.ru/00ae0bf2]]
«Baxnelme HeMeTaulbl U UX COSAUHEHUSD)

WTE]]

45 |[[KorTponsHas padora Ne3 mo teme 1 1 0 Beeaure ||[[bubmrorexa IIOK
«Baxkneiilre HEMETAIIBI ¥ UX COEIMHEHUS» ] nary https://m.edsoo.ru/00ae0e18]]

46 ||[[O6mas xapaKTepuCTHKa XUMHIECKUX 1 0 0 Beeaure ||[[bubmrorexa IIOK
JJIEMEHTOB — METAJIOB. MeTaluindecKast CBsI3b U nary https://m.edsoo.ru/00ae103e]]
METaJUTUUECKasi KpUCTAITMIECKas peliéTKa.
du3nIecKre CBOMCTBA METAIIIOB] |

47 ||[[XuMudeckre CBOMCTBA METAIIIIOB. 1 0 0 Beeaute ||[[bubmrorexa IIOK
DIIEKTPOXUMHUUECKHUIA PSI/T HATIPSDKCHIIH naty https://m.edsoo.ru/00ae1156]]
MeTajuioB] |

48 |(|[[O0mue criocoOB! TOTYIECHUS METAJIIIOB. 1 0 0 Beeaute ||[[bubmrorexa IIOK
CnnaBbl. BerancnieHus o ypaBHEHUSIM naty https://m.edsoo.ru/00ae1156]]
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Ne Tema ypoxka KosmmuecTBo yacos | [Hara OneKTpoHHbIE HU(DPOBBIC
n/m Beero| Koutponshbie || [paxtuueckue || 13YICHAA 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
XMUMHUYECKHUX PEAKIHiA, €CITH OJUH U3 PEarcHTOB
COJIEPKUT IIpUMECH] |
49 ||[[ITonaTue 0 KOPPO3UU METAILIOB] | 1 0 0 BReaute ||[[budmnorexa IIOK
nary https://m.edsoo.ru/00ae1278]]
50 |/[[Idenounsie MeTamibl]] 1 0 0 BBeauTe ||[[bubmuorexa IIOK
nary https://m.edsoo.ru/00ae14b2]]
51 ||[[Oxcunsl ¥ THAPOKCUIBI HATPUS U Kamus ]| 1 0 0 BBeaute ||[[bubanorexa IIOK
nary https://m.edsoo.ru/00ae14b2]]
52 ||[[IIenouHo3eMenbHbIE METAIIBI — KaIbIHHA U 1 0 0 BeeauTe ||[[bubnnorexa [IOK
MarHuii]] nary https://m.edsoo.ru/00ae15e8]]
53 ||[[BaxHeiiue coequHeHNs KabIns] | 1 0 0 BeeauTe ||[[bubnnorexa [IOK
nary https://m.edsoo.ru/00ae15e8]]
54 |[[[O60011cHME 1 cHCTEMATH3AIMS 3HAHUH | | 1 0 0 Beeaute ||[[]
Jaty
55 |[[[’KécTkocTb BOmbI M cIOCOOBI €€ ycTpaHeHus ]| 1 0 0 BBeaute ||[[bubanorexa IIOK
nary https://m.edso0.ru/00ae1886]]
56 ||[[TIpakTuueckas padora Ne 6 o Teme 1 0 1 BBeaute ||[[bubanorexa IJOK
"YKécTkoCTh BOMBI ¥ METOMBI €€ yCTpaHEeHUs" nary https://m.edsoo.ru/00aelae8]]
WTE]]
57 |[[[Anromunuii] ] 1 0 0 BBeaute ||[[bubanorexa IJOK
nary https://m.edsoo.ru/00aelc64]]
58 |[[[AMmdoTepHbIe cBOMCTBa OKCHAA U THAPOKCHIA] | 1 0 0 BBeaute ||[[bnbmnorexa IIOK
nary https://m.edsoo.ru/00aelc64]]
59 |[[[PKemneso]] 1 0 0 BBeaute ||[[bubmuorexa IIOK
nary https://m.edsoo.ru/00ae1d86]]
60 ||[[Oxcumer, runpoxcuast u conu xenesa (I11) u 1 0 0 Beeaure ||[[bubmrorexa IIOK
xernesa (I11)]] naTy https://m.edso0.ru/00ae35e6]]
61 |[[[O606IIEeHre 1 cHCTEMATH3AIMS 3HAHUIA] | 1 0 0 Beeaute ||[[]
JnaTy
62 ||[[[IpaxTudeckas padora Ne 7. Pemenue 1 0 1 BBeaute ||[[bubmrorexa IIOK

OKCIICPUMECHTAJIBHBIX 3a1a49 110 TEME

https://m.edso0.ru/00ae3de8]]
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Ne Tema ypoxka ‘ KosmmuecTBo yacos | [Hara OneKTpoHHbIE HU(DPOBBIC
n/m Beero| Koutponshbie || [paxtuueckue || 13YICHAA 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
‘ H«BamHeI‘/’ImI/Ie MeTauibl ¥ ux coequnaeHns» UTH]] H ” ” H naTy H
63 ||[[Beruucnenus no ypaBHEHUAM XUMUYECKUX 1 0 0 BBeauTe ||[[bubmmorexa IIOK
pEaKIuii, eCITM OJMH U3 PEareHTOB JaH B H30BITKE nary https://m.edsoo.ru/00ae1750]]
WM CONEPIKUT ITpUMecH. BeIarcieHust MaccoBOi
JIOJIM BBIXOJa MMPOAYKTA peaKIuH]]
64 ||[[O600mIeHNE 1 cucTeMaTH3aIMs 3HAHUH | | 1 0 0 seeaute ||[[]
Jary
65 ||[[KontposbpHas pabora Ned o Teme 1 1 0 seeaute ||[[]
«BaxHeilmye MeTaIbl U HX COETUHEHU]] naty
66 ||[[BemectBa u MaTepuabl B IOBCEIHEBHOM 1 0 0 BBeaute ||[[bubanorexa IIOK
JKM3HHU YesioBeKal | nary https://m.edsoo.ru/00ae3f501]]
67 ||[[Xumuueckoe 3arpsi3HEHNE OKPYKAIOIIEH 1 0 0 BBeaute ||[[bubanorexa IIOK
cpenpi]] nary https://m.edsoo.ru/00ae4270]]
68 ||[[Ponp xumMuM B peIIEHUH SKOIOTHIECKUX 1 0 0 BBeaute ||[[bubanorexa ITOK
npobiem]| nary https://m.edso0.ru/00ae4270]]
‘IIO63BI/ITI> CTPOKY
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME || 68 4 7
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