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INOACHUTEJIBHASA 3AIINCKA

[TporpaMma 1o XMMHUK Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yJapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IPOrpaMMbl OCHOBHOI'O
obmero oopazosanus, npeactaBieHHbIX B PI'OC OO0, B cootBeTcTBUHU ¢ TpeOboBaHusimMu OOII,
a TaKKe Ha OCHOBE (enepanbHOl pabodell MPOrpaMMbl BOCIHMTAHUS M C YYETOM KOHIECMIIUU
npenofaBaHus yueOHOro mpeamera «XuMHs» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepauuu.

[IporpaMmMa mo xuMuu Aa€T MpeICTaBICHHE O IENiX, OOIIed cTparerud oOydyeHus,
BOCIIUTAaHUS M Pa3BUTHA OO0YYarOIIMXCS CpPEACTBAMHU YYEOHOTO IPEeaMETa, YCTaHABIMBAET
o0s3aTenpHOEe MPEIMETHOE COoJepKaHUe, MPeIyCMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
Y KQYECTBEHHBIE XapaKTEPUCTUKHU COAECPKAHUS, PEKOMEHAYEMYIO MIOCIEN0BATEIbHOCTh U3YUEHUS
XUMHHU C YIETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JOIMKH y4eOHOTO Impolecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUarouXcs, ONpeaessieT BO3SMOKHOCTHU MPEAMETa JIJIs peau3aluu
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOH 00pa30BaTeNbHOM MpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHusi, a Takxke TpeOoBaHMI K pe3yiapTaTaM OOydeHHUs XUMHUHU Ha
YPOBHE IIeJIel M3y4YeHHS MPEeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOMN NEATEILHOCTH
00y4aromerocsi 1o OCBOCHHUIO Y4eOHOTO COACpKAHUSI.

3HaHME XUMUU CIYXUT OCHOBOM AJi1 (OPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIEroCs, €ro
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUSI O B3aUMOIPEBPAILIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEeM YCTOWYMBOTO PAa3BUTHUS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOIOTUIECKON 0€301MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenue xumunu:

CIOCOOCTBYET pealin3allii BO3MOKHOCTEH JJIsi CAMOPA3BUTHUS U (DOPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, € o01Ieil U (yHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCHUT BKJIA]] B (HOPMUPOBAHHE MBIILUICHUS U TBOPUYECKHX CIIOCOOHOCTEH 00yJaromuxcs,
HAaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  JIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
npodecCHOHATIBLHOM 1€ TeNTbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAayuyHOTO MBINUIEHHs, 3aKJIaJblBAa€T OCHOBBI LIE€JIOCTHOTO
B3IJISJA HA €IMHCTBO IPUPOABI M 4YEJIOBEKAa, SBISETCS  OTBETCTBEHHBIM  ATAllOM
B (h)OpPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUaroLInXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAY4HBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaronuxcs.

JlanHble HampaBieHHs B OOyYE€HUM XUMHH 00€CledMBaroOTCsl crelu(UKon coiepaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpaskeHHEeM 06a30BOi
HAayK{ XMMUHU HA ONPEAEIEHHOM dTare €€ pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsS OPHEHTUPOBAH Ha OCBOCHHE
00y4arolMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa coaepxaHusi IporpaMMbl 10 XMMHUU Cc(HOpMHpOBaHAa Ha OCHOBE CHCTEMHOTO
noaxoja K eé m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI MOHATHH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbI TMOHATUN O XuUMHUUeckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY IOCJIEAO0BATEIBHOIO Pa3BUTUS 3HAHWH Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— AaTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO ECTECTBO3HAHMS,

— Ilepnoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— TpeACTaBICHUN 00 JIEKTPOIUTUYECKON AUCCOLMAIIMH BEIIECTB B paCTBOPAX.



TeopeTnueckne 3HaHUS PAacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIIEA0BATEIBHO OT OJJHOTO YPOBHS K IPYTrOMY, BBITIOTHSS
(GyHKIMU OOBSICHEHUS M TPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
MIPUMEHEHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMmbl 1O XUMHH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTABJISIOLIECH HAYYHOM KapTUHbI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HaHHUIO U METOJaM II03HaHUs B HayKe. M3ydenue xumuun
MIPOUCXOUT C PUBIICUSHUEM 3HAHUI U3 PaHee U3YUCHHBIX YUEOHBIX MpeaAMETOB: «OKpy KAl
Mup», «buonorus. 5—7 knaccel» U «Dusuka. 7 KiIacey.

[Tpu u3yyeHUn XUMUHU IPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIIHMX (DAKTOB, MOHSITUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHPOBO33PEHYECKOr0 XapakTepa, S3bIKa HayKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IIPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKLuil, B
dbopMUPOBAaHUM U DPA3BUTHUH I[O3HABATEJIbHBIX YMEHUH M UX TNPUMEHEHUH B Yy4eOHO-
MIO3HABATEIBHOW U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B MTOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHMH XMMHH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
MPUOOPENN TaKKe LeTH, KaK:

— (opMUpOBaHHE WHTEIUICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K camM000pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIbHOMY IPHHATHIO PEIICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—HaNpaBICHHOCTh OOYYEeHHsT Ha CHUCTEeMaTHYeCKOe MPHOOMEHHE OOydJalommxcs K
CaMOCTOATEJIBHOM ~ ITO3HABATEJIBHOW  JEATENBHOCTH,  HAay4YHbIM  METOAAM  IIO3HAHUA,
(bOopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

—o0ecrieyeHne YCIIOBH, CIHOCOOCTBYIOIIMX TNPHOOPETEHUIO OOYYAIOMIMMHUCS —OTIBITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

—opmupoBanue o61mIe GYHKIIMOHATFHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
yHclie yMEHUIN 00BSACHATh U OLIEHUBAThH SBJICHUS OKPYKAIOIIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OIIBIT,
MOJTyYEHHBIC TIPH M3yYEHUU XUMHUU, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOM €S TEIBHOCTH;

—(opMupoBaHHE y 00yJarOIUXCsS T'YMaHUCTUYECKUX OTHOLICHWH, TOHUMAHUS LEHHOCTH
XUMHUYECKHX 3HAHUHU JUI BBIPAOOTKU SKOJIOTMYECKU 11e€JecO00pa3HOro MoBeIeHHsl B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTUBAIIMH K 00yUYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JalbHEHIIIEro o0yueHusl.

OO61ee yuCino 4acoB, OTBEIEHHBIX JJIS U3YUYEHHsS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA

8 KJIACC

HepBOHa‘{aﬂbele XUMHYECCKHUE ITOHATHUHA

[Ipeamer xumuu. Ponb XUMHM B KU3HM 4YellOBEKa. XUMHUSI B CHUCTEME HayK. Tema u
BemlecTBa. u3nueckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOSIHUE BenecTB. [lonsTre 0 MmeTogax
no3HaHUs B XUMUU. YucTele BemecTa U cmecu. CocoObl pa3ieieHust cMeceit.



ATOMBI ¥ MOJIEKYJIBl. XUMHUYECKHE A1EMEHThI. CUMBOJIBI XMMMUECKUX 3JIeMEHTOB. [IpocTbie
Y CJIOKHBIE BeIlecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyina. BaqeHTHOCTE aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemlecTB. OTHocuTelbHAasE aToOMHas Macca. OTHOCHUTENbHAs MOJEKYJspHas Macca.
MaccoBas 10151 XUMHYECKOTI'0 3JIEMEHTA B COCAMHEHUU.

KonuuectBo BemecTa. Mosnb. MonsipHas macca. B3auMoCBs3b KOJIMYECTBA, MACCHI U YK CIIA
CTPYKTYPHBIX eIMHUII BeecTBa. Pacyérel mo popmynam XUMHUYECKUX COCTUHEHUH.

®dusnueckue M XMUMHYECKUE SIBJICHHUsS. XHMMHYECKas peakuus U €€ NpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIECTB. XUMHUYECKHEe ypaBHeHUs. Kimaccupukanuss XUMHYECKUX peakuit
(coemuHeHus, pa3IoKeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCyno#, MpaBuiaMu paboThl B Ja0OpaTopuu U MpUEMaMH
oOpamieHus ¢ 1a0opaTopHbIM 00OpYIOBAHMEM, HM3YUYEHHE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3110B HEOPraHWYEeCKUX BEILIECTB, HaOmoAeHne pu3nueckux (IJIaBlIeHruEe BOCKA, TassHUE JIbJIa,
pacTUpaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpPEHUE CBEYH,
MIPOKAJIMBaHUE MEJIHOM MTPOBOJIOKH, B3aUMOICHCTBHE MeJIa C KUCIOTOMH) SIBIICHUI, HAOII0ICHUE U
OINMCAaHKE NTPU3HAKOB NIPOTEKAHUSI XUMUYECKUX peakLni (pa3iokKeHHe caxapa, B3auMoJIeHCTBUE
CEpHOI KHUCIOTBHI C XJOpUAOM Oapusi, pasznoxkenue ruapokcuga menu (II) mpu nHarpeBanuu,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (II), uzyuenne crnocoOoB paszieseHus cMecei:
C TMOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULLUS, Xpomarorpadus,
IIPOBEJICHUE OYUCTKU MOBAPEHHOM COJIM, HAOJIIOJEHHE M ONUCAHUE PE3YyJIbTATOB IMPOBEICHUS
ONbITAa, WJUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOJEIEH MOJIEKYI
(ILIapOCTEPKHEBBIX ).

BaskHelinmue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech rasos. CocrtaB Bo3nyxa. Kuciopoj — 37aeMEHT U MPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3nyecKkue U XMMUYECKHUE CBOWCTBA (pEaKlUuy TOPEHHUS).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOJMYYeHHUs KHCIOpoJa B JIabOpaTopuul |
MPOMBINUIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — aloTporHas MOAU(PUKAIUS
KHCJIOPOJA.

TennoBoil 3¢ddexkr xuMuyeckoil peakiuu, TEPMOXUMHMUYECKHE YpPaBHEHHs, 5K30- H
SHAOTEPMUYECKHE peakuuu. TOoImauBOo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
HNapHUKOBOTO AP deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — anemeHT u npocroe BemecTBo. Haxoxaenue Booposaa B mpupoe, Gpuznueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHNUE, CrIocoObl oyyeHus. Kuciors! u comu.

Momnsipabiii 00bE€M ra3oB. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBorcTBa BOAbl. Boma kak pacrBoputens. PactBopbl. HacelneHHsle u
HEHACBIIICHHBIE PACTBOpPBI. PacTBOpMMOCTh BemecTB B BojJe. MaccoBas J0Js BELIECTBA B
pacTBope. XUMHYeCKue cBOWcTBa BOAbl. OCcHOBaHUA. Poib pacTBOpOB B NPHUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpHUpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa M OUYHCTKA
MPUPOIHBIX BOJ.

Knaccudukanust Heopranuueckux coeauHeHuil. Oxcunpl. Kmaccudukanuss OKCHAOB:
cojeoOpa3ymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecosneoOpasyrone. Homenknarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmyyeHne okCcuaos.

OcnoBanus. Krnaccugpukanuss OCHOBaHMIA: IIENOYM M HEPACTBOPHUMBIE OCHOBAHMSL.
Homenknatrypa ocHoBaHuil. duznyeckne W XWMHYECKHE CBOMCTBa OcHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnoter. Knaccudukanus xucinor. Homenknarypa kucior. @u3ndeckue U XUMHUYECKHE
cBoiicTBa kucior. Psan akruBHoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknatypa coneil. @usnueckne U XMMHYECKHe cBoicTBa cosied. [lomyueHne
COJICH.

I'eneTnyeckas CBA3b MEXKy KJIACCAMHM HEOPTAHUYECKUX COCTUHEHNMN.

Xumuueckuii IKCnepumenm:



KaueCTBEHHOE ONpE/EIICHUE CONEPIKaHUs KUCIOpOAa B BO3AyXe, MOTyYeHHE, cOOMpaHue,
pacro3HaBaHME€ M HM3y4Y€HHUE CBOICTB KUCJIOpOJa, HAOIIOJEHHE B3aUMOJACUCTBUS BEILIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOZHMKHOBEHHUS M IMPEKpaIeHUsI TOpeHus (mokapa), 03HAKOMJICHHE C
o0Opa3liaMu OKCHIOB M OIUCaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
M3y4eHUE CBOMCTB BojoOpoja (TopeHue), B3aumojeicTBue Bogopoaa ¢ okcuaom menu (1)
(BO3MOYHO MCIOJIb30BaHUE BUACOMATEpUaIoB), HAOIOJeHIEe 00pa3IIoB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJICIOBAaHUE OCOOCHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIMYHOW PAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHONM MacCOBOM J0JIed pacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUlaMH (HATpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPraHUYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPAaCKU WHIUKATOPOB B PACTBOPAX KHUCIOT W IIETOYEH, M3ydeHUE
B3auMoeiicTBus okcuaa Meau (II) ¢ pactBopoM cepHOil KUCIOTHI, KUCIOT C METallIaMu, peaKuit
HEUTpanHu3aluu, MOJy4YeHnEe HEPACTBOPUMBIX OCHOBAHUH, BHITECHEHHUE OJJTHOTO METaJljia IPYruM
W3 PacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHeilmmue Kiaccsl
HEOPraHUYECKUX COCIUHEHUI.

Iepuonuyeckuii 3akon u Ilepuoguyeckasi cucremMa xumuuyeckux jementos /. WU.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKA KJIACCU(PUKANN XUMHUECKHUX dJIeMEHTOB. [IoHATHE O Tpymmax cXO0IHBIX
9JIEMEHTOB (LIEJIOYHBIE U IIETOYHO3EMEIbHBIE METAIIIbI, TaJIOT€HbI, THEPTHBIC T'a3bl). DIIEMEHTHI,
KOTOpBIC 00pa3yroT aM(pOTEePHBIC OKCHUJIBI M TUIAPOKCHJIBI.

[lepuonnueckuii  3akoH. Ilepuogmueckas cucreMa XHMHYECKUX 3JIeMEHTOB /.
. Menneneesa. Koporkonepuoanas u mamuHHONepuoaHas (opmer Ilepuoandeckoil crucTeMsbl
xumuueckux anemeHToB J[. W. MengeneeBa. Ilepuonsl u rpynmnbel. DuU3MUECKUN CMBICIH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifep. M30Tonbl. DieKTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
o0onouek atomMoB TepBeIX 20 XumMu4eckux oaneMmeHToB I[lepumomnueckoir cucremsr Jl.
N. MenpeneeBa. XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA I10 €ro MoJ10KeHuto B [leproanueckoi
cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS Painyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIINIaM U MEPUOJIAM.

3nauenue [leproanueckoro 3akoHa u Ilepuognueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJIsIpHAs ) CBS3b.
DIEKTPOOTPUIIATETILHOCTh XUMUYECKUX 2JIEMEHTOB. FlOHHAs! CBS3b.

Crenensb okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporieccsl okucneHus
1 BoccTaHOBJICHUS. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4deHue 00pa3IoB BEIIECTB METAIIJIOB U HEMETAIIOB, B3aUMO/ICHCTBUE THPOKCHIA ITUHKA
C pacTBOpaMHM KHUCIOT M IIENOYei, IMPOBEAEHUE ONBITOB, WIUTIOCTPUPYIOLIUX HPUMEPDI
OKHCITUTEIHbHO-BOCCTAHOBUTENLHBIX PEAKIINI (TOpeHre, PeaKluy Pa3ioKeHHs], COSTUHEHN).

Mescnpeomemnuie ceazu

Peanuzanusi MeXIIpeMETHBIX CBSI3€U MPU U3YUYEHUHM XMMUH B 8 KJIACCE OCYIIECTBIISIETCS
Yyepes UCTIONB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U TIOHATUHN, SIBIISTFOIIIMXCS
CHUCTEMHBIMU JJISI OTJACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mure ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CHHTE3, Kiaccu(uKanus, TMePUOJUIHOCTb, HAOIIOICHNE, DKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHUE, MOJIEIIb, SBICHHE.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, W30TOIBI,
pPalOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUN 3aps, BEIIECTBO, TeJIO0, O0BEM, arperaTHOe
COCTOSIHME BEIeCTBa, ra3, (U3WYECKHE BEIUYHHBI, CAMHHUIIBI W3MEPEHMs, KOCMOC, TUIAHETHI,
383161, CoHIIE.



buonorus: ¢dorocunTes, npixanue, buochepa.
['eorpadus: armocdepa, rumpocdepa, MUHEPAIIBI, TOPHBIE TOPO/IbI, TIOJIE3HBIC HCKOTIAEMBIE,
TOIUIMBO, BOAHBIE PECYPCHL.

9 KUIACC

BemecTtBo 1 XUMHYeCKas peaKus

Ilepnonnueckuit  3akoH. Ilepuommueckas cucreMa XMMHMYECKUX JJIEMEHTOB /I
N. MenpneneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kailus, KajdbLUs U UX COEAUHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [Ieprnondyeckoll CUCTEME U CTPOSHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUABl XMMHUYECKON CBSI3M. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Knaccudukamus ¥ HOMEHKIIaTypa HEOPraHWYECKHX BEHIECTB. XHMHYECKHE CBOMCTBA
BEUIECTB, OTHOCSIUMXCS K Pa3jIM4YHBIM KJIaccaM HEOPraHWYECKUX COCIUHEHHM, T'€HEeTUYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XMMUYeCKUX peakLui MO pa3iuyHbIM IpPU3HAKAM (IIO YUCIYy M COCTaBY
YYaCTBYIOUIHMX B PEAKIMH BEIECTB, 110 TEINIOBOMY 3 (EKTy, M0 N3MEHEHHUIO CTETICHEH OKUCIICHHSI
XUMHUYECKHX JJIEMEHTOB, 110 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
HHI0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[Tonste o ckopoctn xumuyeckod peakuuu. IloHsTHE 00 0OpaTMMBIX M HEOOpPATHMBIX
XUMHUUYECKUX peakuusx. [loHsATHe O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xumMnyeckom paBHOBeCUH. DaKTOPHI, BAUAIOLUINE HA CKOPOCTh XUMHUYECKON
peaKkLuy U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKUCINUTENBHO-BOCCTAHOBUTENBHBIE PEAKLIMHU, 3JIEKTPOHHBIA OajaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 37ME€KTPOIUTHUECKON AMCCOLUAIIMK. DJIEKTPOJIUTHI U HEAIEKTPoauThl. KaTtnonsl,
aHUOHBI. MexaHu3M MCCOLMALNN BEIIECTB C PAa3JINYHbIMU BUIAMUA XUMHUYECKOU CBA3HU. CTENEeHb
quccouuanuu. CUiibHbIE U c1a0ble 3J1EKTPOIUTHI.

Peakiun moHHoro oOMeHa. YCIOBUS NMPOTEKAHUs PeakUUid MOHHOrO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUsS peakiuil. CBoICTBa KUCIOT, OCHOBaHHUI M COJEe B CBETE
NpeCTaBIeHU 00 3JIeKTpOJUTHUYECKON auccoranuu. KadecTBEeHHbIE peaklIUd Ha HWOHBI.
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSIMM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAIJIOB M HeMeTaioB (rpaguTa M anmasza), CIOXKHBIX BEIIECTB (XJOpuAa HATPHs),
UCCJIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(bakTOpOB, HCCIEI0BaHUE 3IEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOIEcca IUCCOLMALUN
KHCJIOT, 111eJ104el 1 cosiel (BO3MOKHO UCIIOJIb30BAaHUE BUIE0 MAaTEpUAIOB), IPOBE/IEHUE OIBITOB,
WITIOCTPUPYIOIUX MPU3HAKM MPOTEKaHUs peakLui MOHHOro oOMeHa (oOpa3oBaHHE oOcaJka,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX pEaKUuil (rOpeHue, peakluu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUeE
HEOPraHMYECKHUX BELIECTB C IIOMOINbIO KAaueCTBEHHBIX peakUWid Ha MOHBI, pElIeHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTpPOEHHsI aTOMOB, XapaKTEpHBIE
creneHn okucieHus. CTpoeHne M (u3HUECKHe CBOICTBA MPOCTHIX BELIECTB — TraJOreHOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMOJIEHCTBHE C MeTajllaMH, HeMeTaJlJaMH,
nienoyamu).  XsopoBoaopod. ConsiHash KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPO/a Ha OPraHU3M UelloBeka. BaykHelmme Xi10puabl
U X HaXO0XJEHHE B IPUPO/IE.



OObmas xapakTepuctuka 31eMeHTOB VIA-Tpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (u3NYecKHue M XUMUYecKHe cBOMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3UYECKHE M XMMHUYECKHE CBOWMCTBA
(oO1e Kak MpeacTaBUTeNs Kiacca KUCIOT U crienuduueckue). XUMUYECKUE peaKkiuy, JexKalue
B OCHOBE IIPOMBILIUIEHHOT'0 CII0OCO0a NOJy4€eHUs CEpHOM KUCIIOTHI. [IpriMeHeHne cepHOi KUCIIOTHI.
Cosin cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUHN B IpHUpoAc. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLICH Cpelbl COCIUHEHUSAMU CEPbI
(KMCIIOTHBIE 10°KIH, 3arPsA3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €ro Mpe10TBPaILECHUs.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWE B HpUpoie, (U3UYECKUue Hu
XUMHUYeCKHe cBoicTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, €ro (u3ndecknue U XUMHYECKHUEe
CBOWCTBA, MoslyueHue u npumenenue. Conu aMMoOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHasi peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJydYeHHE,
du3nueckue M XUMHUYECKHE CBoOicTBa (0OlIMe Kak MpeAcTaBUTENs Kiacca KHUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHnil. XUMHU4ecKoe 3arpsi3HeHHE OKpY Karollel cpeabl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOTUPHUKAIINA
docdopa, dusznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u dochopnas kuciora,
¢u3nueckue W XMUMHYECKHE CBOWCTBa, mosryueHue. lcmomp3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapaktepuctuka s31aeMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCIEHMs. YTIEpOoJ, alLIOTPONHbIE MOIU(PUKALIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue U XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yriepoaa B mpupoe.
Oxcuapl yraepona, UX (pU3NYecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJIYYCHHE U MPUMEHEHHE. JKOJIOTHUECKHe Mpo0iieMbl, CBsI3aHHbIe ¢ okcuaoM yrieponaa (1V),
TUIoTe3a I100aJbHOro MOTEIUICHUs KiMMarta, NapHUKOBbIN 3¢ddekt. YrompHas kuciaora u eé
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBenHas
peakuus Ha KapOOHAT-MOHBI. Mcnonp30BaHNe KapOOHATOB B OBITY, MEUIIMHE, TPOMBILIUIEHHOCTH
U CEIIbCKOM XO35HCTBE.

[TepBoHayanbHble TMOHATUS 00 OpPraHMYECKHX BEIIECTBaX KaK O COEIMHEHMSX Yriepoja
(MeTaH, 3TaH, dTHJIEH, alleTUJICH, dTAHOJ, TJIUIEPUH, YKCYCHas KHciIoTa). [I[pupoHbIe HCTOUHUKI
YIJI€BOAOPOAOB (Yrojib, MPUPOAHBINA ra3, HeQTh), IPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY ¥ TIPOMBIIIICHHOCTH. [loHSITHE O OMONOTMYECKH BaKHBIX BEIIECTBAX: KHUpax, OEIKax,
yIJIEBOAAX — M HUX POJM B JKU3HU YeJOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHNYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckne M XHUMHUYECKME CBOMCTBA, IOJIy4€HHE U IPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimue
CTPOUTENbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEeHT, OeToH, jkene300eToH. I[IpoGiembl
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3yueHHe 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI, MPOBEJICHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUA-WOHBI W HAOIIOJCHUE MPHU3HAKOB WX MPOTEKAHWUS, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BHUAEOMATEpUaAOB), O3HAKOMJIEHHE C 00pasliaMd XJIOPUAOB (TaJOre€HUI0B),
O3HaKOMJIGHHE ¢ o0pasumamu ceppl M €€ COeIMHEHMAMHU (BO3MOXHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyriauBaHMs  caxapa TMOJ  JICHCTBUEM
KOHIIEHTPUPOBAHHON CEPHON KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHCJIOTHI, TIPOBE/ICHIE KAaYeCTBEHHOW pEaKIMH Ha Cyab(paT-HOH W HaOIOJCHHE TNpH3HaKa e
IPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH



(BO3MO’KHO MCIIOJIb30BaHME BUACOMATEPHAIIOB), 00pa3liaMy a30THBIX U (pocHOpHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEaKIUii Ha MOH aMMOHUSA U (ocdaT-uoH U U3YICHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HW3YYCHHE MOJCNEH KPUCTAIUIMUECKUX pEmETOK anMmasa, rpadwura,
dymiepeHa, 03HaKOMIIEHHE C TIPOLIECCOM aJICOPOIIMN PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTHUBOTA3a, MOJTYUYCHHE, COOMpaHue, paclio3HABAaHUE U U3YICHHUE CBOHCTB
VIJIEKUCIIOrO Tra3a, MpPOBEACHHME KAaueCTBEHHBIX peakiuil Ha KapOOHAT W CHJIMKAT-UOHBI U
W3y4eHUE TMPU3HAKOB WX TMPOTEKaHUs, O3HAKOMIICHME C TMPOAYKIMEH CHUIUMKATHOU
MPOMBIIIJICHHOCTH, PElIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COCTMHEHUS».

Metanibl M X cOeIMHEHUS

OO0m1as xapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX MOJI0KEHHS
B [lepuognueckoil cucreme xumuueckux siaemeHToB JI. 1. MenzaeneeBa U CTpOEHHsI aTOMOB.
Crpoenne MeramioB. Mertaminueckas CBs3b M METAUIMYECKAs] KPUCTAJUTMYECKAs peHIETKa.
DNIEKTPOXUMUYECKUN Pl HampspkeHUHM MerauioB. Pu3nyeckne W XUMHUYECKHE CBOMCTBA
MeTayioB. O6mue crocoObl MmoyydeHus MetawioB. [IoHATHE O KOPPO3UK METAJJIOB, OCHOBHbIE
CrocoObl 3almUThl UX OT Koppo3uu. CraBbl (CTaib, YyryH, AIOPATIOMUHUNA, OpOH3a) M UX
MpUMEHEHUE B OBITY ¥ TIPOMBIIIEHHOCTH.

[lenouynble MeTasUIbL: MoOKeHHe B [lepuonnyeckoil cucteMe XUMHUUECKUX IEMEHTOB /.
W. MenpeneeBa, CTpo€HHE MX aTOMOB, HaXOXACHHE B mpupojae. Ouzndyeckue u XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HATpUs U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[lenoyHO3eMenbHbIE METAITBI MATHUH U KaJbIHiA: TToN0KeHue B [lepuonnyeckoil cucreme
xuMmuueckux snemeHtoB [[. M. MeHneneeBa, CTpO€HHE MX aTOMOB, HAXOXKIAEHUE B IPUPOJE.
Ouznyeckue ¥ XUMHUYECKHE CBONCTBA MarHusl M Kanbliusl. BakHeiiime coeluHEHUs KabIUs
(oxcua, ruapokcu, cosn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: monoxeHue B llepuoanyeckoil cuctemMe XHUMHUYECKHX dJIeMEHTOB /.
N. MenpeneeBa, CTpO€HHE aTOMa, HaXO0XKJIEHUE B Ipupoe. PU3nuecKue U XMMHUYECKHE CBOMCTBA
anmroMuHUSA. AMQOTEpHbIE CBOWCTBA OKCHIA U TUIPOKCHIA ATFOMUHHSI.

Kene3o: mnonoxenne B Ilepuogmyeckoil cucremMe XHUMHYECKHX 23ieMeHTOB [l
N. MenpeneeBa, CTpO€HHE aTOMa, HAX0XKJIeHHUE B ipupoe. Pu3nueckue U XMMUYECKHE CBOMCTBA
xene3a. Oxkeuapl, ruapokeuasl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ 00pa3IlaMH METAIIJIOB U CIUIABOB, MX (U3NYECKUMU CBOMCTBAMHU, NU3yUEHUE
Pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUSl OKCHJA KajbI[Usl M HATpUS C BOJOM (BO3MOXKHO HCHOJH30BAaHUE
BUJICOMaTEpPHUAIIOB), HCCIEIOBAHUE CBOWCTB JKECTKOW BOJIbI, MpOIlECCa TOPEHMs XKeje3a B
Kucmoposie  (BO3MOXKHO  HCIONBb30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHusl, KaJbIus, aJlOMUHUS, ITUHKA, xene3a (1) u xenesza
(ITT), memau (II), HaGmroieHNEe U OMKMCAHUE MPOLIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpHS,
KaJIisg ¥ KaJbIHs (BO3MOXXHO HCIIOB30BaHUE BUICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIibl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u mMarepuanbsl B TOBCEAHEBHOM JKM3HM YesloBeKa. be3zomacHoe MCIonb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH cpebl (MpeaenbHas 10mycTUuMasi KOHIICHTPAIUs
BenlecTs, gainee — [1/IK). Ponp Xxumuu B pemieHnn 3K0J0rn4ecKux mpooieM.

Xumuueckuii IKcnepumenm:



u3ydeHne o0pa3ioB MaTepHalioB (CTEKIIO, CIIJIABBI METAIIJIOB, MTOJIMMEPHBIC MAaTEPUAIIHI).

Meostcnpeomemnunie ceasu

Peanuzanust MeXIIpeAMETHBIX CBSI3€U MPU U3YyYEHUU XUMHUU B 9 Kjacce OCyIIECTBISETCS
yepes3 UCIOJIb30BAHKE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAEJIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO61re ecTeCTBeHHO-HaY4YHbIE TIOHATHS: HayUHBIH (PaKT, rUNOTE3a, 3aKOH, TEOPHs, aHAIH3,
CUHTE3, KIacCHU(pUKaLUs, MNEePUOANYHOCTh, HAONIOJCHHUE, OSKCIIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHue, MOJIETb, SIBIICHNE, TAPHUKOBBIN 3D PeKT, TEXHOIOT s, MaTepHAIIbI.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIBI,
pPaZOaKTUBHOCTb, MOJIEKYJA, DSJIEKTPUYECKHM 3apsii, MPOBOAHHUKH, MOJYIPOBOJIHUKH,
TVRJICKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITMYECKAsl PEIIETKA, CIUIaBbl, (PU3NUECKHUE BEIIMYNHBI, €TUHUIIbI
U3MEpEHMS, KOCMUYECKOE ITPOCTPAHCTBO, MIaHEThI, 3B€3/1b1, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTeMa, MUHEPAIbHBIE YIO0OpEHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAIbI, TOPHbBIE TOPOAbI, [TOJIE3HbIE HCKOIIAeMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOIO 0oOHIEro o0Opa3oBaHUs
JIOCTUTAIOTCS B XOJIe 0O0Y4YEHUsI XMMUU B €JUHCTBE YyU4eOHOI M BOCIIUTATEIbHOM JEATEIbHOCTH B
COOTBECTCTBHUU C TpaagulIMOHHBIMHA pOCCI/II\/JICKI/IMI/I COLOMOKYJIbTYPHBIMU n JAYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMM HOBEICHHS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALUN O0yUYaIOLIUXCSL.

JIMYHOCTHBIE PE3YJIbTaThl OTPAKAIOT T'OTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM ITTO3UTHBHBIX INEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOLICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacCJICAU, IIOHMMAHHA 3HAUYCHUA XUMHUYECKOHN HAayKH B JXWU3HHU COBPEMCHHOI'O 06IH€CTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaIMel 0 MepefoBbIX JTOCTUKEHUSAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoHcTBe
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCTIMTAHMS:

IIPEJCTABICHUS] O COLMAJIbHBIX HOPMAax M NPAaBWIAX MEKIMYHOCTHBIX OTHOLICHWH B
KOJUJIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOHM, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYrUX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JACATCIBHOCTH IIPU BBIITOJTHCHHUUN yqe6Hr,1x, IIO3HABAaTCJIbHBIX 3a/a4, BBIIIOJIHCHUN
XUMHUYECKHX KCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MTPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOINOMOILIM B Ipoliecce 3TOM ydyeOHOM JesITeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBEJICHNE U ITOCTYIIKM CBOMX TOBAPHILEH C NO3UIIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM
OCO3HaHUS MOCJIEJICTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHpPOBO33PEHUYECKHE  MPEACTABICHUS O  BEIIECTBE M  XHMHMYECKOM  pEakIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABIIAIOLIME OCHOBY JUIS
MMOHUMAaHHs CYIIHOCTHU Haquoﬁ KapTHUHBI MHUpa, MPCACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHUS IPUPOJIbI, B3aUMOCBA35IX YEJIOBEKA C MPUPOJHON CPENOH, O POJIU XUMHUU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;



MIO3HABATENIbHBIE MOTHBBI, HANpPAaBJICHHbIE HA IOJYYEHHE HOBBIX 3HAHUM IO XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaONI0IaeMbIX TMPOLIECCOB U SIBICHUN, IO3HABATEIbHOM,
UH(POPMALIMOHHON M YUTATEIbCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSATEIBHOM pabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, NOCTYHMHBIMH TEXHHUYECKHMMH CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHUIA;

UHTEpeC K OOYYeHMIO U TMO3HAHHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camMo00pa30BaHMIO, MTPOCKTHONH M MCCIENOBATEIBCKON JEATEIIFHOCTH, K OCO3HAHHOMY BBIOODY
HAIPAaBJIEHHOCTU U YPOBHs 00y4YEeHHS B ajbHEHIIEM;

4) ¢popMHUPOBAHUS KYJIBTYPHI 3/10POBbSI

OCO3HaHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TOCIEACTBUNH M HENPUSITHE BPEAHBIX MPUBBIUCK
(ymoTpeOaeHuss ajaKorojisi, HAapKOTUKOB, KYypeHHUs), HEOOXOAMMOCTH COOJIIOACHHUS IpaBUII
0€30I1aCHOCTH MTpU OOPALIEHUN C XUMHUUECKUMH BEUIECTBAMU B OBITY U PEAIbHOM KU3HH;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY M3YyUEHHIO POpecCcuii U TpyAa pa3IMdHOro pojia, YBaKEHHE K
TPYAY U pe3yibTaTaM TPYI0BOU A€ATEILHOCTH, B TOM YHCIIC Ha OCHOBE MPUMEHEHUS ITPEIMETHBIX
3HAHUH 10 XWUMHH, OCO3HAHHBIA BBIOOP WHIUBUAYAJHHOH TPACKTOPUU MPOFOIDKCHHS
o0pa3oBaHusl C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MNpopecCHOHATBHONW MAEATEeNbHOCTH W Pa3BHTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCHOHATIBLHON CPE/IE;

6) 9K0JIOrH4eCKOT0 BOCTUTAHUS

9KOJIOTHYECKHU 11e7eco00pa3Hoe OTHOILICHHE K MPUPOJE KaK MCTOYHHUKY KU3HHU Ha 3emIe,
OCHOBe €€ CyIIeCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOTO M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U ICHXHUYECKOMY 310pPOBBIO,
OCO3HAHME IIEHHOCTH COOJIIO/ICHHSI TIPAaBUII 0€30ITacHOTO TTOBEICHUS MpHU paboTe C BEIECTBAMH,
a TaK)Ke B CUTYaLIUAX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIHO/ICH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOJTydaeMble TPHU U3YUYSCHUH XUMUH, ISl pEIICHUs 3a/1a4,
CBS3aHHBIX C OKPYXKAIOUIEH NpUPOTHONW Ccpenoil, s TOBBIIICHHUS YPOBHS SKOJIOTHYECKOMN
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOIEeM U MyTed WX pelIeHus
MOCPECTBOM METO/I0B XMMUH, SKOJIOTUYECKOIO MBIIIJICHUS, YMEHUSI PYKOBOACTBOBAThCS UM B
IIO3HABATEJIbHON, KOMMYHUKAaTUBHON M COLMAJIBHON IIPAKTUKE.

METAIIPEMETHBIE PE3YJIbTATBI

B cocraBe MmeranpeaMETHBIX pPE3yIbTAaTOB BBIACISIOT 3HAUMMbIE s (HOPMHUPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUTIOTE3a, (aKT, CUCTEMA,
MPOIIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeAMETax U MO3BOJISIOT Ha OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[[EJIOCTHOW HAy4YyHOW KapTHMHE MHUpa, U yYHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJSATUBHBIE), KOTOpble oOecnedyuBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE el CTBUS

ba3oBble Jjoruueckne aeicTBUs:

YMeHI/ISI HUCITIOJIB30BAaTh HpI/IéMI)I JIOTUYCCKOTO MBINIJICHUS HpI/I OCBOCHHNHN 3HaHI/II\/'Ii
PacKpbIBaTh CMBICII XUMUUYECKUX MTOHITHH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABIINBATh
B3aUMOCBSI3b C JIpyrI/IMI/I HOHS[TI/ISIMI/I), HWCIIOJIB30BATh IIOHATUS IJIA O6’b$[CHeHI/I$[ OTOCIIBHBIX
(GakKTOB U SIBJICHUI, BRIOMPATH OCHOBAHMSI U KPUTEPUH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMHUYCCKUX peaKHHﬁ, yCTaHaBJII/IBaTB HpI/I‘—II/IHHO-CJ'ICJICTBeHHI)Ie CBA3HN Me)KI[y O6’beKTaMI/I
W3Yy4YEeHUs, CTPOUTH JIOTUUECKHE PACCYXIECHHsS (MHAYKTUBHBIC, NEAYKTHUBHBIE, MO AaHAJIOTUH),
J€J1aTh BBIBOJAbI U 3aKJIIFOUCHU S,

YMEHHE MPUMEHSITh B TMPOIECCEe MO3HAHUS MOHATHS (MIPEAMETHBIE U METarpeIMEeTHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),



XuMu4eckas (GopMmyla ¥ ypaBHEHHE XUMHUYECKOW peakluh — TpPU pPElIeHUHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTaBICHUM BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX PEAKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
IPOTHBOPEYHS B U3YYAaEMBIX IPOLIECCAX U SABICHUAX.

Ba3oBrble ucciaenoBareLCcKue AeiiCTBHSA.

YMEHHUE HCIHOJIb30BaTh IOCTABICHHBIE BONPOCH B KayeCTBE MHCTPYMEHTA IO3HAHHS, a
Takke B KayecTBE OCHOBBI i (OPMUPOBAHUSA THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

MpUOOpETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHMU3AIMM U IPOBEICHUI0 YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3ynbTaT, (GOopMyIupoBaTh OOOOHICHHS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BbIOUPATh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(DOPMAIIHIO PA3IIUNIHBIX BUJIOB
1 GOpM IPECTABICHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAs IUTEpaTypa
XUMHYECKOTO COJIEpKaHMsl, CIIPAaBOYHBIE TOCOOUs, pecypchl IHTEpHETa), KpUTHYECKH OLICHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

yYMEHHUE MPUMEHTH PAa3JIMYHbIE METOMbI U 3alIPOCHI MPU MOUCKE U 0TOOpe MH(OPMAIHH H
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJHEHUS YU€OHBIX M MO3HABATEIbHBIX 3a7a4
OTIpeNeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJIB30BAHUS WH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBHYIO (OpPMYy IpencTaBICHUS
uH(pOpMallUl U WIUTIOCTPUPOBATH pEIlaeMble 3a/ladyl HECIOXKHBIMU CXEMaMH, Juarpammami,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE HCIOJb30BaTh M aHAIM3UPOBATh B TpoIlecce y4eOHOW M UCCIIe0BATEIbCKOM
NEeSITeIbHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CETBCKOT0 XO3SHUCTBA U TPAHCIOPTA
HA COCTOSIHHE OKPYXKArOIe MPUPOIHON CPEeIbl.

KoMMyHUKAaTHBHBIE YHHBePCcATbHbIE YUeOHbIE TeliCTBHUS:

YMEHHs 3aJlaBaTh BOMPOCHl (B XOjA€ aAuanora M (WIU) IJUCKYCCHU) IO CYIIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYTHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
peIOKEHHON 3a1a4H;

YMEHUS IPEJICTABIIATH IMOIyYeHHBIE PE3YJIbTaThl TO3HABATEIBHOM JEATEIHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 PEe3yAbTAaTOB BBIMOIHEHUS XHUMHUYECKOTO
SKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAOOpPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW TO3HABATEIBHOU M
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIIeHUHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE Yydéra
Oo0LIMX HMHTEPECOB U COIJIacOBaHMs NO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHAILIUS COBMECTHBIX JCHCTBUIA, OMpeielieHHe KPUTEPUEB 10 OIIEHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).

PeryasiTuBHbIe YHUBepcaJibHbIe yueOHbIe 1eiicTBUS:

YMEHHUE CaMOCTOSITEIIbHO OIPEIENSATh HEeNN NeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHHOCTh, BBIOMPATH
HanOoiee 2 (HeKTUBHBIE CITOCOOBI PEIIeHUsT YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN AITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
Cc y4€TOM TOJy4YeHHs HOBBIX 3HAHWUH 00 W3y4aeMbIX OOBEKTaX — BEMIECTBAX W PEAKIIHSX,
OIICHUBATh COOTBETCTBUE MOJIYYSCHHOTO Pe3yabTaTa 3asiBICHHON 1I€7TH, YMEHHE MCIOIb30BaTh U
aHATM3UPOBATh KOHTEKCTEHI, ITpe/IaraéMble B YCJIOBUU 3aaHUH.

MNPEJIMETHBIE PE3VYJIBTATHBI



B cocraBe mnpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHIO OO0S3aTENLHOTO COJACpIKaHUS,
YCTaHOBJICHHOTO JIaHHOW (enepasbHOM pabodyeil mporpamMMoi, BBIJCISIIOT: OCBOCHHBIC
0o0y4aromMMUCsT HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JeHCTBHMH, cnenuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl JAEATEILHOCTU MO MOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpETaLnH, TPeoOPaA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHUTYaLIUsX.

K xonumy oOyuenus B 8 kJjiacce mpeiMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKHUI AJIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJAHAsI), BaJIEGHTHOCTb,
OTHOCHUTEJIbHAsL aTOMHAsl U MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi OISl XUMHUYECKOTO 3JIEMEHTAa B COCIUHEHHUHU, MOJIIPHBIM 00BEM, OKCHI, KUCIOTA,
OCHOBAaHHUE, COJIb, 3JEKTPOOTPULATEIbHOCTb, CTEIEHb OKHCICHUS, XHMHUYECKass peaklus,
KJIaccu(UKalusl peaKiyii: peakluu COeIMHEHUS, PEaKIMH PA3JIOKEHHs, PEaKlUU 3aMeIICHNs,
peakuu 0OMeHa, 9K30- U YHIOTEPMUUYECKHE PEAKIUH, TEIIOBOU YPPEKT peakuu, Aapo aToMa,
AIIEKTPOHHBIN CIIOW aToMa, aTOMHAasi OpOUTaNb, PAJUYC aTOMa, XUMHUECKas CBs3b, MOJSIpHAs U
HEIOJISIPHAs] KOBAJICHTHAsI CBSI3b, MOHHAS CBA3b, NOH, KATUOH, aHWOH, PacTBOp, MAacCOBasl JOJs
BellecTBa (ITPOLICHTHAS] KOHIIEHTPAIIHs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHI YU IPUMEHSTh 3TU MOHATUSA NIPU
OINMCAHUU BEUIECTB U UX MPEBPALLEHUI;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JJIsl COCTaBJeHHsS (OpPMYJ BEIIECTB U ypaBHEHUN
XUMHYECKUX PEAKIIUN;

OTIpEeeNATh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX, CTENEHb OKHCICHUS
AJIEMEHTOB B OMHApHBIX COEAMHEHMSIX, MPUHAJJIEKHOCTh BELIECTB K ONPEIEIEHHOMY Kiaccy
coeuHEeHUH no GopMynaM, BUJ XUMUUYECKOH CBSI3U (KOBAJICHTHASI U MOHHAs1) B HEOPTaHUUYECKUX
COEIMHEHUSIX;

packpbiBaTh cMbica [lepuoanueckoro 3akona /l. V1. MenaeneeBa: JeMOHCTpUPOBATh IOHUMAHHE
NEPUOJANYECKONM 3aBUCHMOCTH CBOWCTB XMMHUYECKHUX JJIEMEHTOB OT HX IIOJIOKEHUS B
[lepuonnueckoii cucteme, 3aKOHOB COXPAHEHHUS MACChl BELLIECTB, TIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

OMKCHIBATh U XapaKTepu3oBaTh TabmuuHyo ¢opmy Ilepuoamueckoil cucTeMbl XMMHUYECKUX
AIIEMEHTOB: pa3INyaTh NOHATHS «TJIaBHas noArpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-
IpymIa)», Majable 1 00JbIINe MePUO/Ibl, COOTHOCUTh 0003HAUYEHUs1, KOTOPBIE UMEIOTCS B TalIM1Ie
«llepmogmueckas cucrema xumuueckux osnemeHtoB J[. WM. MenneneeBay ¢ 4YHMCIOBBIMH
XapaKTEepUCTUKAaMHU CTPOCHMs aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sjapa, oOriee
YHCIIO 3JIEKTPOHOB M PACHPEEIIEHNE UX O 3JIEKTPOHHBIM CIIO0SIM);

KJIACCU(UIIUPOBATh XUMHUUECKUE AIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XMMHUECKUE PEaKIIUU
(10 YKCIy ¥ COCTaBY YYacTBYIOLIUX B PEAKIMHU BEIIECTB, M0 TEIUIOBOMY 3P (DEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBAa BEIIECTB PA3IUYHBIX KJIACCOB,
MOJITBEPIK/1asl ONMCaHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX
peaKkuuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BO3MOXKHOCTH
MPOTEKAaHUsI XUMUYECKUX TPEBPAILIEHUN B PA3JINYHBIX YCIOBUSIX;

BBIUHCIISATh OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISPHYIO Macchl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEeHTa MO0 (opMyse COeIMHEHHs, MAacCOBYIO JOJIO BEIIeCTBa B pacTBOpE,
MIPOBOAMTDH PAcU€ThI M0 YPABHEHHUIO XUMUYECKOM peakiuu;

MPUMEHSATH OCHOBHBIE OTNEPALIMH MBICIUTEIBHOU AESATENHHOCTH — aHAIM3 U CUHTE3, CPABHEHHUE,
000011IeHIE, CHCTEMATH3AIINIO, KITACCH(UKAIINIO, BBISIBJICHUE MPUUYNHHO-CIICICTBEHHBIX CBI3EH —
JUISL U3y4EHUs CBOMCTB BEUIECTB M XMMMUYECKHUX DPEAKIMM, €CTECTBEHHO-HAYYHBIE METO]IBI
MO3HAHUS — HAaOJI0IeHNe, U3MEPEHNE, MOIETTUPOBAaHNE, IKCIIEPUMEHT (peasibHbIN U MBICIICHHBIN );
CJIeIOBaTh MPaBUJIaM IMOJTH30BAHUS XUMUYECKOU MOCYAON U 1a00paTOpHBIM 000PYIOBaHHUEM, a
TaK)Ke MpaBuiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU 11O BBITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB



(Bomoposa M KHCIOpOJa), NPUTOTOBIEHUIO PAacTBOPOB C OIpPENEIEHHON MacCcOBOW A0JeH
pPAcTBOPEHHOIO BEILIECTBA, IJIAHUPOBATH M INPOBOAUTH XUMHUYECKHE HKCIEPUMEHTHI IO
pacro3HaBaHUIO pPAcTBOPOB INEJIOYEH W KHUCIOT C IIOMOIIBI0 MHJUKATOPOB (JaKMyc,
dbeHondTanenH, METHJIOPAHXK U APYTHE).

K koniy oOydeHus B 9 KJjacce mpeiMeTHBIE Pe3ylbTaThl HA 0a30BOM YPOBHE IOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y O0OYUAIOIIUXCS YMEHUI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUUECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa,
UOH, KaTHOH, AaHHUOH, IIPOCTO€  BEIIECTBO,  CIIO)KHOE  BELIECTBO,  BAJICHTHOCTb,
AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEaKLMs, XUMHYECKas CBS3b,
TEIUIOBON PPEKT peakiu, MOJIb, MOJIAPHBII 00BEM, pacTBOP, SJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOIMALUS, PEaKIUd HOHHOTO OOMEHa, KaTajau3aTrop, XMMHUYECKOoe
paBHOBecHe, 00paTUMBble U HEOOPATUMBIE PEAKLINU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINY,
OKHCITUTENb, BOCCTAHOBHUTENb, OKHCICHHE W BOCCTAHOBIIEHHE, AIIOTPONUs, aM(pOTEpPHOCTD,
XUMHYECKasl CBA3b (KOBAIEGHTHAs, HWOHHAs, METaJUIMYecKas), KpHCTaLIM4yecKas pemerka,
KOppO3Usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHUMHYECKOW pEaKUUH, IPEAEIbHO JOIyCTHUMast
koH1eHTpauus [1JIK BemecTsa;
WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMUUYECKUX IOHATUN U IPUMEHSTH 3TU MOHSITUS IPU
OIKMCAaHHUM BEIIECTB U UX MPEBPAIECHUN;
UCTIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJHMKY MJISi COCTaBJICHHS (OpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHX PeaKiuii;
ONpEAEATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKHX 3JIEMEHTOB B COCAMHEHMSIX
pa3IMYHOIO COCTaBa, MPUHAICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COECIUHEHUH IO
(dopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasl) B HEOPTaHUYECKUX
COEMHEHUSX, 3apsi/l UOHA M0 XUMHUYECKOH (opmyiie, Xapakrep cpeibl B BOIHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTAINIMYECKON PEIIETKY KOHKPETHOI'O BEIIECTBA;
packpeiBath cmbici [lepuoanueckoro 3akona /[I. M. MenneneeBa M JE€MOHCTPUPOBaTh €ro
NOHMMaHME: OIMCHIBaTh W XapaKTepH30BaTh TaOmuuHyro (opmy Ileproandeckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jiuyaTh MOHATHS «rJlaBHas noArpymnna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpymnmna)», manble U OoJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCA B TMEPHOAMYECKON TaONMIE, C YHUCIOBBIMH XapaKTEpUCTHKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB U 3aps]l s/ipa, 0011ee YHUCII0 3JIEKTPOHOB U pacIpeieleHHe UX 1o
AJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U
UX COEJAMHEHMH B IpejesaXx MajblX NEPUOAOB U IVIABHBIX MOATPYII C Y4ETOM CTPOEHHUS HX
aTOMOB;
KJIaCCU(UIIUPOBATh XMMUUYECKHUE 3JIEMEHTbHI, HEOPraHNYECKHE BEIIECTBA, XUMHUUECKHE peaKluu
(10 YMCIy ¥ COCTAaBY YYaCTBYIOLIMX B PEAKIIMHU BELIECTB, 110 TEIIOBOMY 3()(PEKTy, 0 U3MEHEHUIO
CTENeHEW OKUCIEHUSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CrHeUn(UYECKHe XUMHUYECKHE CBOMCTBAa MPOCTHIX H
CJIOKHBIX BEILECTB, MOATBEPXK/Aas ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOLINX XMMUYECKUX PEaKIIHii;
COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TMCCOLMALIMN KUCIIOT, IIeJIoue U coJiel, OJIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peaklMii HOHHOrOo OOMeHa, ypaBHEHHUs peakiHii, MOATBEPKAAIONIINX
CYIIECTBOBaHHE F€HETUUECKOM CBSI3M MEX/ly BEILIECTBAMU PA3JIMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCINUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLMI OCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OajlaHCca 3TUX PeaKIINii;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOZMOKHOCTH ITPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIDHYIO M MOJIIDHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMysie COEIUHEHHs, MAcCOBYIO JIOJIO BEIIeCTBa B PacTBOpPE,
IIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUY;
coOirofaTh MpaBUiia MOJIb30BAHUS XUMHUYECKOW MOCY/I0M U 1abopaTOpHbIM 00OpyIOBaHUEM, a
TaKXe MpaBujia OOpaIIEeHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHMSMHM I10 BBIITOJHEHUIO



7a00paTOPHBIX XMMUYECKHX OMNBITOB IO IMOJYYCHHIO M COOMPaHMIO ra3000pa3HBIX BEIECTB
(aMMHaKa U yTIeKUCIIOro rasa);

IPOBOAMTH PEAKIMM, IOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB pa3JMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJIOpHUI-, OpoMHI-, HOAMI-, KapOoHat-, (ocdar-, cuiamkar-,
cynbhar-, TUAPOKCHUI-HOHBI, KATHOHBI aMMOHHS ¥  HMOHB HM3YYCHHBIX  METAJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHSTh OCHOBHBIE ONEPALlMU MBICIIUTEIbHON EATEIbHOCTU — aHAJIN3 U CUHTE3, CPABHEHHUE,
000011eHIe, cUCTeMaTU3alUI0, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — JJISI U3y4eHUs
CBOMCTB BEUIECTB U XHUMHUYECKUX PEAKIMH, €CTECTBEHHO-HAYYHbIE METOJbl IIO3HAHUSA —
HaOJII0/IeHUE, U3MEpPEHNE, MOJCIIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).

KoauvecTBo yacoB no xumuu 8-9 kinaccol. ba3oBblii ypoBeHb

Kiaccel 8 k1 9 kI Bcero
KonuuectBo yacos B 2/68 2/68 4/136
HEEIIIO/TO
KommuectBo 5 7 12

1abopaTopHBIX padboT

KomnuuectBo 4 4 8
KOHTPOJIbHBIX paboT

TEMATHUYECKOE IINTAHUPOBAHUE
8 kiacce

Ne /i Tewma, konmnuectBo | Kon- | Peanuzauus DIIEKTPOHHBIE (uudpossie)
4acoB HA TEMY BO BOCIIUTATEILHOTO | 00pa30BaTEIbHBIE PECYPCHI
4acoB | MOAyJs «YpouHas
NESATCIILHOCTHY

Pa3ges 1. [lepBoHaya/ibHbIE 20 | -TIpaBuio bu6anoTeka [IOK

XUMHUYeCKHe NOHATUSA TIOBEICHIA Ha https://m.edsoo.ru/7f41837
ypOKax XUMUH, c

BBOJIHBINA
HMHCTPYKTaX IO
TEXHUKE
0€3011aCHOCTH.
-DKOJIOrHYeCKUe
ITOCTIECTBUS
HEBEPHOTO
HCII0JIb30BaHMS
XUMHUYECKHAX
BEIIECTB

- Bocrinranue
OTBETCTBEHHOCTH 34
BBITIOJHEHNE
3a/IaHMs B TPYIIIIE,
nomomp IpyT Apyry,
pa3BHUTHE YyBCTBA
KOJUIEKTHBH3MA.

4 KoauuectBo 2 bubaunoreka IOK
1a00paTOPHBIX https://m.edsoo.r
pabot u/7f41837c



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

5 KonngectBo 1
KOHTPOJIbHBIX PaboT
Baknerimue npegcrasurenu | 30 | -3HakoMcTBO ¢ bu6moreka LJOK
HeopraHu4yecKux BelecTB OCHOBHBIMH https://m.edsoo.ru/7f41837
XUMHUYCCKUMH C
BCIICCTBAMH
-IIpaBuna
oOparieHus ¢
BHIIIECTBaAMU
- Bociuranue
OTBCTCTBCHHOCTH 3a
BBIITOJIHEHHUE
3aJaHus B IpyMIIE,
TIIOMOIIb JIPYT JPYTY,
pa3BUTHE YyBCTBA
KOJIJICKTUBHU3MaA.
7 Komnnuectso 3
n1abopaTOPHBIX
pabor
8 KomnyectBo 2
KOHTPOJIbHBIX PadoT
Ilepyoanyeckuil 3aKOH U 15 | -3uauenue paGor bu6auorteka LIOK
Mepuoanyeckas cucremMa AH. Menzeneesa https://m.edsoo.ru/7f41a4a
XMMHYEeCKHX 31eMeHTOoB /I. U. -OxucnuresnbHo- 6
MeHAe.ﬂeeBa. CTpoeHl/le BOCCTaHOBHUTCIIbHbBIC
aToOMOB. XUMHYeCKas CBA3b. PEaKIH B OkITY
-- Bociuranne
OKHCIUTE/IBHO-
OTBCTCTBCHHOCTH 3a
BOCCTAaHOBHTEJ/IbHBIE peaKIuU I —
3aJIaHus B TPYIIIIE,
TIOMOIIb JIPYT JPYTY,
Pa3BUTUC YYBCTBA
KOJIJICKTHUBHU3MaA.
KonnuecTtso 1a00paTOPHBIX 0
pabot
KonnyectBo KOHTPOJIbHBIX 1
pabot
PeszepBHOe Bpemst 3

ITOYPOYHOE IIVIAHUPOBAHUE

8 Knacc
No Tewma paznena/ypoka Konnue LHOP KanennapHsie
n/m CTBO CpoKH
1acos Ilo daktuu
IJ1aHny €CKH
Pa3gesn 1. [lepBoHaya/ibHbIE 20 Bub6svoTeka
XUMHYECKHe MOHATHUS [HOK
https://m.ed
soo.ru/7f41
837c
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ypoxu Nel-20

1.1 | lpeameT xuMuu. Posib XuMuu B
>KU3HU 4YesiOBeKa. TeJsa U BelecTBa

1.2 | [loHATHE O METO/AX TO3HAHHUA B
XUMUHU

1.3 | llpaktuyeckas pa6ota Ne 1 «IIpaBuia
paboThI B JIaOOPATOPHUM U IPUEMBI
obpalieHus ¢ 1abopaTOPHBIM
060pyl0BaHUEM»

1.4 | Yuctble BemjecTBa U cMecH. CrIoco6bl
paszesieHus1 cMecei

1.5 | llpakTuueckasi pad6ora Ne 2
«Pa3pnenenue cMecell (Ha npumepe
OYUCTKH IOBAapEHHOM COJIU)»

1.6 | ATOMBI U MOJIEKYJIbI

1.7 | XumMuueckue 3/ieMeHThI. 3HAKH
(cMMBOJIBbI) XMMHUY€ECKUX 3JIEMEHTOB

1.8 | [IpocThle U C/I0XKHBIE BellecTBa

1.9 | AToMHO-MOJIEKY/ISIpPHOE YYEHHE

1.10 | 3aK0H MOCTOSIHCTBA COCTaBa BEIECTB.
Xumunueckas ¢popmyJia. BaseHTHOCTD
aTOMOB XMMHYECKHUX 3JIEMEHTOB

1.11 | OTHOCHUTe/IbHAsA aTOMHasI Macca.
OTHocuTeNIbHAsA MOJIEKYISIpHas
Macca

1.12 | MaccoBas 01 XUMHUY€ECKOT0
3JIeMEeHTa B COe/JUHEHUHU

1.13 | KosinyecTBo BemjecTsa. MoJib.
MousisipHast Mmacca

1.14 | dusuveckre U XUMHUYECKUE SIBJIEHHS.
XuMunyeckasi peakus

1.15 | [Ipu3HaKK U yCJIOBUSI MPOTEKAHUS
XUMUYECKUX peaKkui

1.16 | 3aK0H coxpaHeHHs MacChl BELECTB.
XUMH4YeCKHe YypaBHEHUA

1.17 | BeluMC/IeHUsI KOJIMYECTBA, MaCChl
BelleCTBa M0 yPaBHEHUSM
XMMUYECKUX PEAKILUU

1.18 | Knnaccudpukanus XMMHUYeCKUX

peaknuii (coeJUHEeHUs], pa3JIOKEHHUS,
3aMellleHUs1, 0OMeHa)




1.19

M. B. JIOMOHOCOB — y4€HBIN-
3HUuKJoneaucT. 06061eHNne U
cHCTeMaTH3alus 3HaHUH

1.20

KonTposbHas pabora Nel no Teme
«BemecTBa ¥ XMMHUYeCKHE peaKLIUU»

Pa3aen 2. BaxxHelmue
npeACcTaBUTE/IM HEOPraHU4eCKUX
BellecTB

30

bubavoTeka
[JOK
https://m.ed
soo.ru/7f41
837c

ypoku Ne 21-
50

221

Bo3ayx — cmecsh raszos. CoctaB
Bo3ayxa. Kuciopog — ajieMeHT U
npoctoe BelecTBo. 030H

2.22

dusnvyeckre U XUMHUYECKHUE CBOMCTBA
KHCJIOpo/ia (peaKIuu OKUCIeHHUs,
ropenue). [lousiThe 06 OKCUAAX

2.23

Cnoco6bl MoJIy4YeHHs1 KUCJI0POa B
JIabopaToOpUH ¥ NPOMBIIIJIEHHOCTH.
[IpuMeneHue Kucaoposa

2.24

TennoBol adpPeKT XMMHUYECKOU
peaki Uy, MOHSATUE O
TEPMOXUMUUYECKOM YPaBHEHUH, 3K30-
Y S3HA0TEPMUYECKUX PeaKIUIX

2.25

TonnvBo (HedTh, yrosib U MeTaH).
3arpsi3HeHHe BO3/1yXa, CIOCOObI €ro
npeaoTBpalleHUs

2.26

[IpakTrudeckas pabora N2 3 o Teme
«[lonyyeHue u cobupaHue
KHCJIOPO/1a, U3yYEeHHE eT0 CBOMCTBY»

2.27

Bosopos — 3JieMeHT U MPOCTOe
BellecTBO. Haxox/aeHue B pupoje

2.28

dusnyeckre U XUMHYECKHE CBOMCTBA
Boslopoa. [[puMeHeHHe BoA0POA

2.29

[ToHATHE O KUCJIO0TAX U COJIAX

2.30

Crioco6bl mosty4eHUs1 BOA0PO/ia B
JlabopaTopuu

231

[IpakTHyeckas paboTa N2 4 o Teme
«[loniyyeHue u cobrpaHue BOLOPO/Aa,
M3y4YeHHe ero CBOUCTB»

2.32

MosisipHbIF 06bE€M ra3oB. 3aKOH
ABorazipo
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2.33

BrluucieHnud o6 bEMa, KOJIU4ecTBa
BelllecTBa rasa 1o ero u3BeCTHOMY
KOJIMYECTBY BellleCTBa UJIU 00bEMY

2.34

BrruucieHud 06’ b MOB ra3os 10
ypPaBHEHHUIO peaKIiM1 Ha OCHOBE
3aKOHA 00'bEMHBIX OTHOLLEHUU ra3oB

2.35

dusnyeckre U XUMHYECKHE CBOMCTBA
BO/IbI

2.36

CocraB ocHoBaHui. [loudaTue 06
MHJHUKaTOpax

2.37

BoJia kak pacTBOpHUTEJIb.
HacelleHHbIE U HEHACBIIEHHbIE
pacTBopbl. MaccoBast 10151 BelllecTBa
B pacTBope

2.38

[IpakTHyeckas paboTta N2 5 nmo Teme
«[IpuroroBsieHue pacTBOPOB C
onpe/ieIEHHOM MacCOBOM 0J1ei
PacTBOPEHHOI0 BellleCTBa»

2.39

KonTposibHas paboTta Ne2 o Teme
«Kucsopoa. Bogopoa. Boga»

2.40

Okcuabl: cocTaB, KiaccupUKalus,
HOMEHKJIAaTypa

241

[TonyyeHre U XUMUYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aMbOTEePHbIX OKCUJ0OB

242

OcHoBaHUS: COCTaB, KJaccuUKalUs,
HOMEHKJIATypa

2.43

[ToslyueHUe U XUMUYECKHE CBOMCTBA
OCHOBaHUH

2.44

KucioTbl: cocTaB, kjiaccudukanus,
HOMEHKJIATypa

2.45

[loslyyeHUe U XUMUYECKHE CBOUCTBA
KHUCJIOT

2.46

Cosu (cpepgHME): HOMEHKJIATYPA,
CIOCOOBI MOJYYeHUs], XHMUYECKHU e
CBOMCTBA

247

[IpakTHyeckas paboTta N2 6. PerieHue
IKCIepUMeHTa/IbHBIX 3a/]a4 110 TeEMe
«OCHOBHBIE KJIaCCbl HEOPTaHUYECKUX
coeJMHEHUN»

2.48

['eHeTHYecKad CBA3b MEXAY
KJIaCCaM¥ HeOpraHUYeCKUx
coeJMHEeHU U

2.49

06006111eHHE U CUCTEMATH3aLUsA
3HaHUU

2.50

KonTposibHas paboTta Ne3 o Teme
"OCHOBHbIE KJ1acChl HEOPraHUYeCKUX
coeIJUHEHUH"




Paspen 3. [lepuoanyecKkuii 3aKOH U
Ilepuoauyeckas cucrema
XUMHYeCKHUX 3jieMeHTOoB /I. U.
MeHnaeneeBa. CTpoeHue aTOMOB.
XuMHU4YeCcKas CBsI3b.
OKHCINTE/IbHO-
BOCCTAaHOBUTEJIbHbIE peaKLUH

15

BubsivoTeka
[IOK
https://m.ed
soo.ru/7f41
837c

ypoku No 51-
65

3.51

HepBbIe ITOIIBITKH KJIaCCI/I(l)I/IKaLU/II/I
XUMHUYECKUX 3/1eMeHTOB. [loHAaTHE 0
rpynmnax cCxoAHbIX 3JIEMEHTOB

3.52

[leprogryecKkuil 3aKOH U
[leproguyeckasi cucTeMa XMMHUYECKUX
asiemeHTOB /I. 1. MeH iesieeBa

3.53

[lepuoapl, rpynibl, MOACPYIIbI

3.54

CtpoeHue aTtomoB. CoCcTaB aTOMHBIX
anep. U3oronsl

3.55

CTpoeHue 3/IEKTPOHHBIX 000104EK
aToMOB 3j1eMeHTOB [leproanueckon
cucremnl /. U. MeHesieeBa

3.56

XapaKTeprUCTUKA XUMHUYECKOT 0

3JIeMeHTa 0 ero MoJIOXKEHUIO B

[leprogudeckon cucreme /. Y.
MeHpeneeBa

3.57

3HadeHue [leprogruyeckoro 3aKoHa
JJ1s1 pPa3BUTHSA HAYKU U IPAKTUKU. /.
U. MeHngeneeB — y4éHbIH, Nejaror U
rpakJlaHUH

3.58

JJIEKTPOOTPHULIATENBHOCTb aTOMOB
XUMHUYECKUX 3JIEMEHTOB

3.59

HMoHHast xuMHuyeckKasi CBS3b

3.60

KoBasneHTHas MoJIApHad XUMHUYECKad
CBA3b

3.61

KoBasneHTHas HeIoJidpHad
XUMHYECKasd CBA3b

3.62

CTeneHb OKHCJIEHUS

3.63

OKHCIUTENBHO-BOCCTAaHOBUTE/IbHbIE
peaknu

3.64

OkucauTenu U BOCCTAHOBUTEIU

3.65

KonTposibHast paboTta Ne4 o Teme
«CtpoeHune aTtoMa. XuMHU4ecKasd
CBSI3b»

3.66

PesepBHbIN ypok. 060611eHHE U
cucTeMaTHu3alusd 3HaHUU. Pelienune
pacyeTHBIX 3a/a4
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3.67 | Pe3epBHbIi ypok. 06001eHNE U 1
cucTeMaTu3alus 3HaHUU. OCHOBHbIE
KJIACChl HEOPTraHUYECKUX COeJUHEHUU
3.68 | Pe3epBHbIH ypok. 06001eHNE U 1
cMcTeMaTH3alus 3HaHUU 3a Kypc 8
KJ1acca
Hroro 68
9 kJacc
Tema Koa- Monyib
Ne BO BOCITUTATEILHOM
ypoka 4acoB MpOrpaMMbI
«lIIx0abHBIN
YPOK»
Iloemopenue u 0606wenue ceedenuil no Kypcy 8
Kaacca. Xumuueckue peaxkyuu (5 u)
1 Kiaccudukanus HeOpraHMIECKUX BEIIECTB U UX IK0JIOrHYEeCcKOoe
HOMEHKJIaTypa HanpaBJjieHHe:
[IpaBuna
oOparieHus ¢
BEIIIECTBAMH B
ObITY
2 YpaBHEHHS XUMUYECKUX PEaAKIUI
3 Kiaccudukanys XuMAYECKUX peaKIuit
4 lloHsITHE O CKOPOCTH XUMHUYECKOW PEAKIIHH.
5 | Karamms
Xumudeckue peakiuu B pactBopax (10 u)
6 | DJEKTPOIUTHUYECKAs] TUCCOLMAUs
7 OcCHOBHBIE TIOJIOKEHUS TEOPUH ITEKTPOTUTHICCKOM
nuccormaruu (TO/I)
8 | XHWMHYECKHE CBOMCTBA KUCIOT
9 XuMHUYECKHE CBOMCTBA KUCIOT B cBeTe T/




10

XUMHYECKHE CBOMCTBA OCHOBAHUM B cBeTe TOJ]

11

12

Xumuueckre cBoucTBa coselt B ceete TO]]

[TonsiTue o ruaponuse coneun

13

14

IIpakTnyeckas padora Nel. «Pemenue
9KCIIEPUMEHTAJIbHBIX 33734 [10 TeMe
«ONEeKTPOTUTUYECKAS TUCCOLIUALIHS

O00011IeHNE U cUCTEMATU3aLMs 3HAHUH 110 TEME
8«XUMHUECKHE pEaKLIUK B PaCTBOPAX
AIIEKTPOITUTOBY

15

KonTpoabnas padora Ne 1 no teme «Xumuyeckue
peaKIuu B paCTBOPAX JIEKTPOIUTOBY

16

Hemerannel u ux coenuaenus (25 1)

OO0m1as XxapakTepucTUKa HEMETAJUIOB

17

O6mas xapakrepuctuka snemeHToB VIIA rpynms
— raJIOTeHOB

18

COGI[I/IHGHI/IH TaJJOIrCHOB

IKOJOrHIECKOE
HanpaBJjieHue:
T"ayorens! ommacHbI
IS YeJIoBeKa

19

IIpakTyeckas padora Ne 2« 3yueHune cBolicTB
COJITHOW KMCJIOTBI»

20

OO6mmas xapakTepucTuka sneMeHToB VI A -
xanpKoreHoB. Cepa

21 CepoBomopoz U CYIb(pUIbI 1

22 KucnoponHbsie COETUHEHUS CEPhI 1

23 IHpaktuyeckas padora Ne3 «l/I3yueHue cBONCTB 1
CEpHOM KUCIIOTHD)

24 O6H_[a}lxapaKTepI/ICTI/IKa XUMHYECKHX DJIEMEHTOB VA 1




rpynnsl. A3or

25

26

Ammuak. Cou aMMOHUS

IIpakTnyeckas padora Ned «llonyuenue ammuaxa
Y U3YYEHHE €T0 CBOMCTBY

27

Kucnoponconepxaiue coeauHeHust a3ota. OKCubl
azora

28

Kucnopoaconepskamme coemHeHUs a30Ta. A30THas
KHCJIOTa

29

30

31

®Docdop u ero coequHEHHS

OO61asixapakrepucTuka aieMeHToB [V A- rpymnmsbl.
Yrnepon

Kucnopoacoaepskaiue coeiMHEHHS yIiiepoaa

32

IpakTuyeckas padora NeS «llonyuenue
YIJIEKUCIIOTO ra3a U U3y4eHHE €ro CBOWCTBY

33

34

YrieBogopo bl

Kucnoponconepsxaiiye opraHndeckie COeTuHEHUS

35

36

erMHI/Iﬁ " €T0 COCAMHCHUA

CunukaTHast MIPOMBIINIJICHHOCTDH

37

38

39

40

HOJIy‘leHI/IC HCMCTAJJIOB

HpOI/ISBOJICTBO Ba)KHef;IHII/IX XUMHUYCCKUX
COEeINHEHUN

0O000menue mo reme «Hemeramisl 1 ux
COEIUHEHUS

KonTpoabHas padora Ne2 mo teme: «Hemeranms
U UX COCIUHEHUS




Mertamisl 1 ux coequnenus (17 4)

41

[Tonoxenue meramios B [lepuonnueckont cucreme,
CTPOEHHUE aTOMOB U KPUCTAJIOB

42

43

O01e XMMAYECKHe CBOMCTBA METAJJIOB

OO01mas XxapakTepUCTUKA MIETOYHBIX METAIIOB

44

OO0mas xapakTepUCTHKA ITCJIOYHBIX METAJIOB.
XUMHYECKHE CBOUCTBA

45

O6ma${ XapaKTCpUCTUKA HICIIOYHO3EMEIIbHBIX
MCTAaJIJIOB

46

OO0mras XapakTepUCTUKA IICIIOYHO3EMEIIbHBIX
MeTaJu10B. XUMHUYECKHUE CBOMCTBA

47

48

49

KéctrocTb BOMIbI U CIIOCOOBI €€ yCTpaHEHUS

IIpakTuyeckas padora Ne6 «Ilonydyenue xecTkon
BOJIbl M CIIOCOOBI €€ yCTpaHEHUS»

AmoMuHM U ero COCAMHCHUA

50

51

Keneso

CoennHeHns xenesa

52

IIpakTnyeckas pabdora Ne7 «Pewmenue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «MeTauib»

53

54

55

KOppO3I/IH METAaJJIOB M CIIOCOOBI 3aIlUTHI OT HEE

Merauibl B mpupoze.

[Tonsartue o meramtypruu

KpaeBenenne:
Meramnypruueckoe
IIPOU3BOJICTBO.
ITaTrpuornyeckoe
BOCIIUTAHME:
Bxnan
BEPXHEIBIIIMUHIIEB




B 1ooeny

56 O000mIeHHEe 3HAHMI IO TeMe «MeTalIb» 1
57 Kourpoabnas padora Ne3 mno teme «MeTamuibi» 1
XuMus U okpyKaromas cpeaa (2 u) JIKOJIOTHYECKOoe
HalNpaBJeHne

58 Xumuueckas opraHu3anus IIaHeThl 3eMIIs 1

59 OxpaHa OKpyXarwllel cpeabpl OT XHUMHYECKOTO 1
3arps3HEHUs

O0600611eHre 3HaHUH 0 XMMHHU 32 KypC OCHOBHOM
uikosbl. [loaroroBka k OCHOBHOMY
rocyaapcTBEHHOMY 3k3ameny (9 u)

60 IloBropenue tems! " Ilepuonnueckuii 3aKoH U 1
cucTeMa XMMU4ecKux anneMeHnToB . 1.

Menneneesa"

61 IloBropenue Tembl "MeTtaibt" 1

62 IloBropenue Tems! "Hemeramnnr" 1

63 IloBropenue "Tunbl XUMUYECKOW CBS3EH. 1
B3anmMocBsI3b cTpOeHUs U CBOMCTB BEHIECTB"

64 Iloropenue "Kiaccuduxanus HeOpraHMUECKUX 1
BemecTs"

65 IloBTopenue "Xumuyeckue peakuu" 1
[ToBTOpenue "VoHHbIe ypaBHEHUS peakuil” 1
PesepBHOE Bpems 1
PesepBHOE Bpems 1
Hroro 63

[IpomexyTouHas arrecTanus -0 YETBEPTIM.




VYuebnuk : 8 knacc- O.C. IN'abpuensn . Xumusi, M. [Ipoda ,2020
9 xnmacc — O.C. I'abpuensn . Xumus, M. [Ipoda ,2020

Kpumepuu oyenueanus:

O1eHKa YCTHOIO OTBETA

OTmMeTKa «S»:0TBET MOJHBIA W TMPaBWIbHBI HA OCHOBAHMM HW3YYEHHBIX TEOPUH, MaTepual
U3JI0KEH B OMPENEICHHON JOTMYECKOM MOCIEAOBATEIbHOCTH, JUTEPATYPHBIM SI3BIKOM, OTBET
CaMOCTOSITCIBHBIN.

OTrMeTKa «4»:0TBET IOJIHBIM KM NPAaBWIBHBIM HAa OCHOBAaHMHU WM3YyYEHHBIX TEOPUH, MaTepual
W3JI0KEH B ONPENIEIICHHOW JJOTMYECKON MOCIIEI0BATEIbHOCTH, P 3TOM JOMYIIEHbI JIBE — TPHU
HECYIIECTBCHHBIE ONTUOKH, HCIIPABJICHHBIE 110 TPEOOBAHUIO YUHUTETIS.

OT1MeTKa «3»:0TBET MOJHBIA, HO TPH ATOM JIOMNYIICHA CYIIECTBEHHAs OIIMOKAa WU OTBET
HEIIOJIHBIN, HECBS3HBIIA.

OTMeTKa «2»: IpU OTBETE OOHAPY)KEHO HEMOHMMAaHHE YYallerocs OCHOBHOTO COJIEpIKaHUS
y4eOHOro MaTepuaia WIH JONMYIIEeHbI CYIICCTBCHHBIC OIMMOKH, KOTOPHIC yUYalIHCS HE MOXKET
MCIIPaBUTH [IPU HABOASIIMX BOIIPOCAX YUUTEIIS.

OtmeTKa «1»: OTCYTCTBHE OTBETA.

OueHKa KOHTPOJILHBIX padoT

OTtMeTKa «5»: OTBET MOJHBIN U MPABUIIBHBIN, BO3MO)KHA HECYIIECTBEHHAS
omuoKa.

OT1MeTKa «4»:0TBET HEMOJIHBIN UITH TOMYIIEHO He 0oJiee ABYX
HECYIIIECTBEHHBIX OMIHOOK.

OtMmeTKka «3»: paboTa BHINOJIHEHA HE MEHEE YeM Ha MOJIOBUHY, JOMYIIEeHa O/THA
CYIIIECTBEHHAS OIMMOKA U IIPH 3TOM JIBE — TPU HECYIIIECTBEHHBIC OIIMOKH.

OTtMeTKa «2»: paboTa BHIIOJHEHA MEHBIIIE YeM Ha MOJOBUHY WU COJAEPKUT
HECKOJIBKO CYIIIECTBEHHBIX OIIHOOK.

OtmMmeTtka «1»: paboTa HE BBIIOJIHEHA

Onenka yMeHMi pelmiaTh 3a1a4u
OT1MeTKa «5»: B JIOTMUECKOM PACCYXACHUH U PELIEHUH OLIHMOOK HET,
3aJaya perieHa pauoHaIbHBIM CIIOCOOOM.
OTMeTKa «4»: B JIOTHUECKOM PACCYKICHUH U PEILIEHUU HET CYIECTBEHHBIX
OoMOOK, HO 3ajjaya pelleHa He palMOHAJIbHBIM CHOCOOOM WM JIOMYIIEHO He Oojee ABYX
HECYIIIECTBEHHBIX OMIMOOK.
OtMmeTKa «3»:B JIOTHYECKOM PAcCYKJICHUH HET CYIIECTBEHHBIX OMINOOK, HO
JIOTIYIII€HA CYIECTBEHHAs OIIMOKA B MAaTEMaTUYECKUX pacueTax.
OTMeTKa «2»: UMEIOTCS CYIIECTBEHHbIE OTMOKH B JJOTHYECKOM PACCYX/IEHUH U PELICHUU.
OrmeTka «1»: OTCYTCTBHE OTBETA HA 3a/IaHHE.

OneHka IKCIEPUMEHTATbHBIX YMEHUH
OtmeTka «5»:paboTa BHINOIHEHA MMOJIHOCTBIO U TPABUIILHO, CACNIaHbl IIPaBUIIbHBIE HAOTIOIEHUS
U BBIBOJIbI, SKCIIEPUMEHT OCYIIECTBIIEH MO IUIaHy ¢ ydeToM Th, mposBiieHbl OpraHU3alMOHHO —
TPYAOBbIE YMEHHUS.
OtMeTKa «4»: paboTa BHINIOJHEHA MPABUIBHO, CAENaHbl MPaBUIIbHBIE BBIBOJBI U HAOIIOIEHUS,
HO TIPH 3TOM KCIIEPUMEHT IPOBEIEH HE MOJIHOCTHIO MM JOMYIIEHBl HECYILIECTBEHHBIE OIINOKU
B paboTe C BEIIECTBAMH.
OtmeTka «3»: paboTa BHINOIHEHA IPABUIIBHO, C/IEIaH SKCIIEPUMEHT He MEHEee YeM Ha IOJIOBUHY,
HO JIOMYyIIEHA CYIIECTBEHHas OIMMOKa B XO0J/i€ AKCIEPUMEHTa, B 00BSCHEHUH, B odopmiieHUn
paboTsl, B cobmoaennu npasui Th.




OtMeTKa «2»: IOMYIEHB ABE W 0oJiee CYNIECTBEHHBIE OIMIMOKM B XOJ€ IKCIIEPUMEHTAa, B
00BbsicHeHNH, B opopMieHUU paboThI, B coOMoaeHnM npaBwil Th npu paboTe ¢ BemecTBamu.
OtMmeTKka «1»: y yyanerocsi OTCyTCTBYIOT SKCIIEpUMEHTaIbHBIC YMEHUs, pab0Ta He BHIMOJTHEHA.

Kpurepun oueHuBaHusi TeCTOBbIX pPadoT
[Tpu TectupoBannu Bce BepHbIe 0TBETHI 6epyTcs 3a 100%, Toraa oTMETKa BBICTABIISICTCS B
COOTBETCTBUH C TaOIHIICH:
[TponeHT BBIMOTHEHHS 3aJaHUS
OtmeTtka «oTnuyHo» - 91% u 6onee
OtmeTka «xopomoy - 70-89%
OTMeTKa «yI0BIETBOPUTEIHHOY - 50-69%
OTmeTKa «HeynoBIeTBOpUTENbHOY - 0-49%

IlepeyeHb THMHYHBIX OIIHOOK
I'pyovie owubxu
1) HEe3HAaHUE OIpeeNIeHNs] OCHOBHBIX IMOHITHMN, 3aKOHOB, IIPABHJI, OCHOBHBIX TTOJIOKEHHIH
Teopuu, He3HaHHe POpPMyII, OOLIEIPUHATHIX CHMBOJIOB 0003HAUEHUN BETUYHH, €AMHUILL UX
U3MEpPEHUS;
2) He3HaHWE HAMMEHOBAHUN €MHULl U3MEPEHHUS;
3) HEyMeHUE BBIJIEIUTh B OTBETE I1aBHOE;
4) HeyMeHHE IPUMEHSTh 3HAHUS [IJIsl pEIICHUS 3a/1a4 U 00BSICHEHUS SIBJICHHIA;
5) peumienue Gpu3MUECKUX 3a7a4 MO ACHCTBHIM, O€3 BBIBOJA paboueit popmyIbr,
6) HeyMeHue ieNaTh BBIBOJIbI U 0000IICHHUS;
7) HEYyMEHUE YATATh U CTPOUTH TpaUKH U IPUHIUITAATBHBIC CXEMBI,
8) HeyMeHHE MOATrOTOBUTH YCTAHOBKY MM J1a00paTopHOE 000PYI0BaHKE, TPOBECTH OIIBIT,
HaOJr01eHNs, HEOOXOAMMBIEC PACUYEThI UM UCIOIB30BATh MOJYYCHHBIC JAHHBIC JJIsl BBIBOJIOB;
9) HEyMeHue T0JIb30BaThCS IEPBOMCTOYHUKAMH, YIEOHUKOM U CIIPAaBOYHUKAMU;
10) HapyiieHne TEXHUKUA O€30MaCHOCTH;
11) HeOpexxHOE OTHOIIEHHE K 000PYI0BaHHIO, TPUOOpPaM, MaTepHUaaMm.

Hezpybwie owubku:

1) HeTouHOCTh (POPMYIUPOBOK, OTPEICTICHUH, TOHITHI, 3aKOHOB, TEOPUH, BEI3BAHHAS
HEIOJIHOTON 0XBaTa OCHOBHBIX IIPU3HAKOB OMNPEIENIIEMOr0 MOHATUS WM 3aMEHON OJJHOT0-/IBYX
U3 3TUX MPU3HAKOB BTOPOCTENEHHBIMU;

2) omOKM IpY CHATUU MOKa3aHUI ¢ U3MEPUTENbHBIX PUOOPOB, HE CBSI3aHHBIE C
oTpezieNIEHUEM LIEHbI AETICHUS IKaJbl (HapUMep, 3aBUCSIINE OT PACIIONI0KEHUS
U3MEPUTENIbHBIX PUOOPOB, ONTUYECKUE U JIP.);

3) ommOKy, BbI3BaHHBIE HECOOIIIOIEHUEM YCIIOBHI MPOBEIEHUS ONbITA, HAOIIOAEHUS, YCIOBUM
paboTHI MpUbOpPa, 000PYIOBAHNS;

4) omnOKY B yCIOBHBIX 0003HAUEHUSAX HA MPUHIMIIUAIBHBIX CXE€MaX, HETOUYHOCTh Ipadrka
(HampuMep, U3MEHEHHE YIIla HAKJIOHA) U Jp.;

5) HepalMOHAJIbHBIN METO/1 pellIeH s 3aJJa4ul WM HEJJOCTaTOYHO MPOIyMAaHHBbIH IJIaH YCTHOTO
oTBeTa (HapylleHHe JOTMKH, TOJIMEHA OTJEIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETIEHHBIMH);

) HepalMoHaJIbHbIE METOIbI Pa0OTHI CO CITPABOYHOM U APYroil IUTEpaTypoil;

7) apudmeTnyeckue OumoOKu

Heoouemui

1. HepannoHasibHbIE 3aNIMCH NTPH BBIYUCIIEHUSX, HEPAIMOHAIBbHbBIE MPUEMbI BHIYUCIICHUH,
npeoOpa3oBaHuil U pelIeHus 3ajau.

2. ApudpmeTrueckne omMOKY B BBIUUCICHUSIX, €CIIU 3TU OIMOKU Tpy0O0 HE NCKaXKaloT
pPEAIBHOCTD MOTYYEHHOI'O pe3ysbTaTa.



3. OtaenbHBIC TOTPEIIHOCTH B (JOPMYIIMPOBKE BOIPOCA MIIM OTBETA.
4. HeOpexHoe BBIMTOJTHEHUE 3aMMKMCEH, uepTexkeid, cxem, rpaduxoB. Opdorpadudeckue n
NYHKTYallMOHHBIE OIIUOKH.
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