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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHUU Ha YPOBHE OCHOBHOT'O 00IIET0 0Opa30BaHUs COCTABJIECHA HA OCHOBE
TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero oOpa3oBanus, mnpenactaBieHHbIx B DPI'OC OO0, a Takxke Ha OCHOBE paboueit
MPOrpaMMbl BOCIIUTAHUS U € YYETOM KOHIIENIIMU MpernofaBaHus yueOHOro npeamera « XuMHsD)
B 00pa3oBaTeNbHbBIX opranm3anusx Poccuiickoit deneparuu.

[IporpaMMa mo xumMuM [Ma€T MpEACTaBIEHHWE O LENsIX, OOmIe cTpaTeruu oO0y4eHws,
BOCIIUTAaHUS W pPa3BUTHSA OOYyYAlOIIMXCS CpPEACTBAMU Y4eOHOTrO IpenMeTa, YCTaHABIUBAeT
o0s13aTeNbHOE TPEIMETHOE COepKaHHue, MpeaycMaTpUBaeT paclpeiesieHue ero mo Kjiaccam u
CTPYKTYpUPOBaHHUE I10 pa3zAeiiaM U TeMaM IIPOrpaMMBbl [0 XUMUHU, ONPEIENIAET KOJUYECTBEHHBIE
U KayeCTBEHHBIE XapaKTEPUCTHUKH COAEPKAHMS, PEKOMEHIYEMYIO IOCIEA0BaTEIbHOCTD
U3yUYEHHS] XUMHUH C YUETOM MEXKIPEAMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, JTOTHUKH Yy4eOHOTO
mpolecca, BO3pacTHBIX 0COOEHHOCTEH 00y4aromuxcsi, onpeaenseT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anyy TpeOOBaHUI K pe3ybTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTEeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O O0IIIeTO 00pa3oBaHus, a TaK)Ke TPeOOBaHMI K pe3yIbTaTaM 00ydYeHUsT XUMUHU
Ha YpOBHE Leled M3y4deHUs TMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHON
JeSITeIbHOCTH 00YyYaroIIerocs o OCBOCHUIO YUYEOHOTO COJIepIKaHusl.

3HaHUE XUMUH CIYKUT OCHOBOH JUIsI POPMUPOBAHUSI MUPOBO33PEHHSI 00YUAIOLIETOCS, €ro
MIPEJICTaBICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hopMHUpyeMble XUMUEH
NIPEJCTAaBICHNUS O B3aMMOIPEBPALCHUAX YHEPTUU U 00 SBOJIIOLIMHU BEUIECTB B MPUPOJE, O MyTAX
pelieHrs Tr00anbHBIX TPoOJieM YCTOWYMBOTO pPa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUILEBOM U 3KOJOrMYeCKOr 6€30MacHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUSI.

N3ydeHue xumuu:

CIOCOOCTBYET peaju3allid BO3MOXHOCTEW JJsi caMopa3BUTHS U (OpMHUPOBaHUS
KyJbTYpPbl JIMYHOCTH, €€ 00111el 1 PYHKIIMOHATBHON TPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNE MBIIUICHUSI U TBOPUECKUX CIOCOOHOCTEH 00yUaromuxcs,
HAaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHMM, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOW JKM3HM, TaK H B
npodeccroHaNbHOM eATeNbHOCTH;

3HAaKOMHUT CO CIEHU(PHUKOW HAYYHOTO MBIIUICHHS, 3aKJIAJbIBAET OCHOBBI ILIEJIOCTHOTO
B3TJIS1a HA €UHCTBO MPUPOBI U YEJIOBEKA, SBJSETCS] OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH 00YYalOLINXCS;

crocoOcTByeT (OPMHUPOBAHUIO LEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K TMPHUPOJE, K 4YeIOBEeKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE OOpazoBaHHE
oOydJaronuxcs.

JlaHHbIe HampaBieHHUs B OOYYEHHH XMMHUU OOECIeUMBAIOTCS CIEUU(PUKON Comep KaHus
y4eOHOro mpeaMeTa, KOTOPBIA SBISETCS TEJarorMueckd aJanTHPOBAaHHBIM OTPaKeHHEM
0a30B0if HAYKH XMMHUHU Ha OTPEIEIEHHOM dTare e€ pa3BUTHsL.

Kypc xumuu Ha ypoBHE OCHOBHOrO OOIIETO0 OOpa30BaHHS OPHUEHTHPOBAH HA OCBOCHHE
00y4aroIUMHUCS CUCTEMBbI MTEPBOHAYAIBHBIX MOHATHIH XUMHUHU, OCHOB HEOPTaHWYECKOH XUMHU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX MOHITHI OPraHU4YECKON XUMHUH.

CtpykTypa conepkaHHs MpOrpamMMbl 10 XUMHH C(HOPMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxoAa K €€ uaydyeHuro. ComepiaHue CKJIaAbIBAETCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XHMHUYecKod peakuumu. OOe 3T CHCTEMBI
CTPYKTYPHO OPIraHM30BaHbl IO IPUHLHUILY IOCJIEIOBATEIbHOTO PAa3BUTHUS 3HAHWW HAa OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;



— YYEHHUs O CTPOCHUHU aTOMa U XUMHUUYECKOU CBS3H;

— MpeCTaBIIeHU 00 3JIEKTPOTUTHUECKON AUCCOIUAINY BEILIECTB B PACTBOPAX.

Teopernyeckne 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKHM ITOJYYEHHBIX M
OCMBICJIEHHBIX (paKTOB, Pa3BUBAIOTCS IMOCIEAOBATEIBLHO OT OJHOTO YPOBHS K JIPYyroMy,
BBITOJIHAS (DYHKIMU OOBSICHEHUS M MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH
MIPAKTHUYECKOr0 IPUMEHEHHUS U MOJTYyYEHUS U3y4YaeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABICHUS O
XUMHUYECKON COCTABJISAIONIEH HAay4YHOW KapTUHBI MHpPAa B JIOTMKE €€ CHUCTEMHOM NIpPHUPOIBI,
LIEHHOCTHOTO OTHOLLIEHUS K HAyYHOMY 3HaHUIO U METOJIaM [1I03HaHUsA B Hayke. M3yueHnue xumuu
MPOUCXOJUT C TMpPHUBJICYECHUEM 3HAHUW M3 paHee M3YyUYEHHBIX YYEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buosnorus. 57 knaccs» u «duszmnka. 7 Kimacey.

[Ipu u3yueHUn XUMUU MPOUCXOAUT HOPMHUPOBAHHE 3HAHUIM OCHOB XUMHUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUUYECKOH NeATEILHOCTH YeJIOBEeKa U KaK OJHOTo
13 KOMIIOHEHTOB MHMPOBOW KyJbTYpbl. 3alaya y4eOHOro MpeiMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMbl XMMMUYECKHX 3HAHUH — BaXHEUIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIO)KEHUH, JOCTYNMHBIX OO0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, sA3blka HAyKd, B
NpUOOIIEHNN K HAYYHBIM METOJaM MO3HAHMS [TPH U3YUYEHUH BEIECTB U XUMUYECKUX PeaKIuii, B
GOpMUPOBAaHMM U PA3BUTUU I[O3HABATENbHBIX YMEHHH M UX TNPUMEHEHUU B YyuyeOHO-
MO3HABATEJILHOM U y4eOHO-MCCIIeIOBATENBCKOM IEATEIbHOCTH, OCBOCHUHU TPaBUII 0€3011acHOTO
oOpallleHus ¢ BellleCTBaMU B TOBCEIHEBHOM JKHU3HH.

[Ipy M3ydeHHH XMMHUU Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHUS Ba)XXHOE 3HAUYCHUE
MPUOOpEN TaKue LeH, KakK:

— (opMHUpPOBaHNE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSATEIHLHOMY IPUHSATHIO pEIIEHUH, CIIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCSI YCIIOBHSIM KHU3HH;

— HaIlpaBJICHHOCTh OOYyYEeHHsS Ha CHCTEMaTHYecKoe MpHOoOIIeHHe OOydarluxcs K
CaMOCTOATEJIbHOM ~ IIO3HABATEJIBHOM  JCATENBHOCTH,  HAay4YHbIM  METOAAaM  IIO3HAHUf,
(GbOopMHUPYIOIIUM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

— oOecrnieueHNe YCIOBHUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaIOUIUMHCS OIbITa
pa3HOOOpa3HON NEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHII ), IMEIOIIMX YHUBEPCAIBHOE 3HAUEHHE I Pa3IMUHbIX BUIOB JEATEIBHOCTH;

— (opMupoBanue oO1IeH GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae YMEHHH OOBSACHATH M OLICHHMBAThH SIBJICHUS OKPY)KAIOLIEr0 MHpa, UCIOJb3Yysl 3HAHUA U
OTBIT, TMOJIyYEHHbIE MPU H3YyUYEHUH XUMHUHU, MPUMEHATh HMX NpPHU pEIIeHUUu NpodieM B
MOBCEHEBHOM JKU3HU U TPYAOBOU JEATENBHOCTH;

— (opmupoBaHue y 00y4aroMXCsl TYMaHUCTUYECKUX OTHOUICHHUM, TOHUMaHUs [IEHHOCTH
XMMUYECKUX 3HAaHUHM A BBIPAOOTKM SKOJIOTHYECKU 1IEJ€CO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAKOIIEH MPUPOIHOM
CpEe.bl;

— pa3BUTHE MOTUBAIMH K 00YYCHHIO, CMTOCOOHOCTEN K CAMOKOHTPOJIIO i CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHMS OOILEYETOBEYECKHX IEHHOCTEH, 'OTOBHOCTH K OCO3HAHHOMY BBIOODY
poduis U HANpPaBICHHOCTH JlajbHeHero o0y4eHus.

CBsI3b C PABOUYEN ITPOT'PAMMON BOCIIUTAHUS IHKOJIbI

Peanuzanus BocnuTaTenbHoro noreHnuana ypokoB XUMUUN (ypouHoii nesTenbHOCTH,
ayJUTOPHBIX 3aHATUH B paMKaXx MAaKCHUMaJbHO JIOMMyCTUMOM y4yeOHOW  Harpy3ku)
MIPEAYyCMAaTPUBAET:

- MaKCHUMaJbHOE HCIIOJIb30BAaHUE BOCIUTATENIBHBIX BO3MOKHOCTEH COJEPKAHUS YPOKOB
U1 (OPMUPOBAHUS Y OOYHAIOIIUXCS POCCUHCKUX TPATUIUOHHBIX TyXOBHO-HPaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX  L[EHHOCTEH, pPOCCHHMCKOIO HUCTOPUYECKOIO0 CO3HAaHUS Ha  OCHOBE
HCTOPUYECKOrO TMPOCBEIICHUS; MOJ00P COOTBETCTBYIOIIEIO COACpPKAHHUS YpPOKOB, 3aJaHMHiA,
BCIIOMOTATENIbHBIX MaTepUANIOB, MPOOJIEMHBIX CUTYAIMH U1l 00CYXK/IeHU];



- BKJIFOUEHHUE B COJIEPIKAHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIMTAHHUSA, UX
y4eT B ONpeieNIeHNU BOCTIUTATEIbHBIX 3a/1a4 YPOKOB, 3aHATUH;

- BBIOOP METOJIOB, METOAMK, TEXHOJIOTUH, OKa3bIBAIOIIUX BOCHHUTATEILHOE BO3/ICHCTBUE
Ha JIMYHOCTh B COOTBETCTBUHU C BOCIMTATENbHBIM HAEAJIOM, LEIbI0 M 33JadyaMU BOCIHMTAHUSA,
LIEJIEBBIMU OPUEHTHPAMHU PE3yJIbTaTOB BOCIMTAHUSA; PEATU3ALUI0 IPUOPUTETA BOCIMUTAHUSA B
y4eOHOU JeATETHHOCTH,

- IPUBJICYEHUE BHUMAHUS 00YYaIOLINXCS K IICHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha YPOKax
MPEeIMETOB, SIBICHUI U COOBITUH, WHULMUPOBAHHWE OOCYXKICHHUM, BBICKa3bIBaHUII CBOETO
MHEHHS, BBIPAOOTKM CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3Y4YaeMbIM COOBITUSIM, SBICHHSM,
JULam;

- TpUMEHEHHE MHTEPAKTUBHBIX (opM yueOHOM pabOThl — HHTEIJICKTYaIbHBIX,
CTUMYJIMPYIOIINX MO3HABATEIIbHYI0 MOTHUBAIIMIO, WUIPOBBIX METOJUK, IUCKYCCHUH, AAIOIIUX
BO3MOYKHOCTh IPHOOPECTH OIBIT BEAECHUS KOHCTPYKTMBHOIO [Haliora; TPYHIOBOH paboTHI,
KOTOpasi y4MT CTPOUTH OTHOIIEHHS M JEeMCTBOBaTh B KOMaHZE, CIOCOOCTBYET pPa3BUTHUIO
KPUTHYECKOI'O MBIIUICHHUS,

- moOyXJeHHe O00ydJarouuxcsi COoOJMI0IaTh HOPMBI TIOBEJEHUS, MpaBUia OOIICHHS CO
CBEpCTHUKAMM M TEJAarori4ecKMMu pabOTHHKAMH, COOTBETCTBYIOIIME YKJATYy IIKOJIBI,
YCTaHOBJICHUE M TIOJJICPKKY TOOpOKeIaTeIbHON aTMOC(EpHI;

- OpraHM3alMI0 HACTaBHUYECTBA MOTHBHMPOBAHHBIX M APYAUPOBAHHBIX OOYUYaAIOMIMXCS
HaJ HEYCIEBAIOIIMMHU OJHOKJIACCHUKAaMH, B TOM YHCJIE C OCOOBIMH 00pa3oBaTEIbHBIMU
NOTPEOHOCTSAMH, JAIOIIEr0 OOYyYaloUIMMCS COLMANBHO 3HAYMMBIM OMNBIT COTPYIHHYECTBA WU
B3aMHOM ITOMOIIIH;

- MHULIUUPOBAHHWE W TOJJIEPIKKY HCCIEI0BATEIbCKONW MEATEIBHOCTH OO0yYaroluxcs,
IUTAHUPOBAHUE W BBHIMOJIHEHHE WHAMBUAYAIbHBIX W TPYMIOBBIX MPOEKTOB BOCHHUTATEIHHON
HaIpPaBJIEHHOCTH.

Pe3ynbrathl enuHCcTBa y4eOHOM M BOCIUTATENLHOM JEATEIbHOCTUH OTPAXKEHbI B pasfelie
paboueii nporpamMmbl «JIMYHOCTHBIE pe3yabTaThl 3ydeHus yueOHoro npeamera « XMMMUS» Ha
YPOBHE OCHOBHOT'O 00IIIETO OOpa30BaHUS.

MECTO YYEBHOI'O TIPEJMETA «XUMMUS» B YYEBHOM IIJIAHE

B cootBercTBuM ¢ DenepaibHBIM TOCYJIAPCTBEHHBIM 00Pa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOTO 00IIEro o0pa3oBaHUs YUYEOHBIN MpeaMeT «XUMHUs» SBISCTCS O00S3aTeIbHBIM JUIS
U3yYeHUS YICOHBIM MPEIMETOM.

Cpoxk ocBoeHust paboueit mporpammsl: 8-9 kimaccsl, 2 roaa

KonnvecTBo 4acoB B yueOHOM IUTaHE Ha M3ydyeHHe mpeamera (8 kimacc — 34 ydeOHbIC
Henenu, 9 kinacc — 33 yueOHbIe HEJIeH)

Kacc KoauuecTBo yacoB B Hefenr0 | KoanuecTBoO 4acoB B rof
8 Kacc 2 68
9 knacc 2 66
Bceero 134




COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE MTOHSTHUS

[Ipeamer xumuu. Poilb XMMHUU B >KM3HM 4YelOBEeKa. XMMHUS B CUCTEME Hayk. Tena u
BemecTBa. DU3MUECKHE CBOWCTBAa BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsTHe O
METO/IaX MO3HaHUs B XUMHUH. YHCThIE BelecTBa i cMech. CriocoObl pa3aeNieHus] CMECEH.

ATOMBI W MOJEKYIbl. XUMHYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX DSJIEMEHTOB.
[IpocTble U cnOXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckass  ¢GopMmyrna. BaleHTHOCTP aTOMOB XUMHYECKMX DJJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTENbHAsS MOJIEKYJIsipHast
Macca. MaccoBast 0Jis1 XUMUYECKOTO AJIEMEHTA B COCTMHCHUH.

KonuuectBo BemectBa. Moisb. MounsipHas macca. B3auMocCBsi3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHHMII BelecTBa. Pacu€Trl o popMynamM XUMHYECKUX COSTUHEHUH.

du3znueckue M XUMUYECKHE SIBICHHUS. XUMHUYECKas peakuuss U e€ MpPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHUA. Kimaccupukanuss XUMUIECKUX PEAKITUN
(coenuHEHUSI, PA3IOKESHHSI, 3aMEILIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW IMOCYJIOH, MpaBuiaMu paboThl B Jaboparopuu U MpHEMAMH
oOparmieHust ¢ J1abopaTopHBIM O0OpPYJAOBAHUEM, M3YYCHHE M ONMUCAaHUE (PU3NYECKUX CBOMCTB
00pa3I0B HEOPraHMYECKHUX BEIIeCTB, HaOmroAcHHE (U3MUecKux (TUIaBJICHHE BOCKA, TasHUE
JbJIa, paCTUPAHHUE caxapa B CTYINKE, KUTICHUE W KOHJEHCAIMs BOJABI) U XUMHYECKUX (TOpeHue
CBEYH, MPOKAIMBAHME MEIHON MPOBOJIOKH, B3aUMOJCHCTBHE Mela C KHUCJIOTOW) SIBIICHUH,
HaOJIOJICHUE W OMHMCAHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIni (pas3ioKeHHe caxapa,
B3aMIMOJICHICTBHE CEPHOU KHUCIOTHI C XJOPHUIOM Oapus, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM coiu Mmenu (II), m3ydenme crocoOoB
pasfenieHnss CMeceil: C TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBIAPUBAHHUE, TUCTHILISAIIHS,
xpoMarorpadusi, TPOBEICHHE OYUCTKH TIOBAPCHHOW COJH, HAONIOACHHUE U OINUCaHUe
pe3yJabTaTOB MPOBEJAEHUS OMbITA, WLIIOCTPUPYIONIETO 3aKOH COXPAHEHHUS MAacCChl, CO3/1aHUE
MOJIeJIe MOJIEKYT (IapOCTEePKHEBBIX).

Baskueiinue npeacTraBuTe I HEOPraHUYeCKUX BellecTB

Bo3nyx — cmechk razoB. CoctaB Bo3nyxa. Kucimopon — 3J€MEHT W IMPOCTOE BEIIECTBO.
Haxoxnenue kuciaopoja B mpupojae, GU3NIecKue U XUMHUUECKHUE CBOMCTBA (peaKIuu TOPSHHUS).
Oxkcunpl. [lpumenenue xucimopoma. CrocoObl TMOMydeHUs KHCIOpojaa B JjabopaTopuud |
MPOMBIIIIEHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — alaoTporHas MOAUQpUKAIUs
KHCJIOPOJIA.

TermnmoBoii 3¢p(deKT XUMHUYECKOW peakIiH, TEePMOXMMHUYECKHE YypaBHEHHUS, DJK30- U
SHJOTEPMUYECKHE peakIuu. TOIIMBO: yroib W METaH. 3arps3HEHHE BO3/ayXa, YCUJICHUE
NapHUKOBOTO 3P deKTa, pa3pylieHre 030HOBOTO CIIOA.

Bomopon — »smemeHT um mpocTroe BemiecTBO. Haxokmenue Bojopoja B MPHUPOJE,
¢buznYecCKre U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MoTy4YeHus. KucinoTel u conu.

Monsipablii 00BEM ra3oB. Pacuérhl 1o XUMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBoMCTBa BoAbl. Boma kak pacrtBoputens. PactBopbl. HacelieHHble U
HEHACHIIIICHHBIE PAcTBOPHI. PacTBOPHMMOCTH BemIecTB B Boje. MaccoBasi J0Jsi BEIIECTBa B
pactBope. XUMHYECKUE CBOMCTBAa BOJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BoJbsl B mpupoje. 3arps3HEHHE MPUPOIHBIX BoA. OXpaHa W OYHCTKA
MIPUPOTHBIX BOJ.

Knaccudukanmust neopranmyeckux coeauHeHnid. Oxcuawl. Knaccuuxarus OKCHIOB:
coneoOpa3yrolre (OCHOBHBIC, KUCTIOTHBIE, aM(OTepHBIe) U HecoleoOpasywmue. HomeHnknatypa
okcuoB. Ou3ndeckrue U XUMUIECKHUE CBOMCTBA OKCHIOB. [lomyueHue okcuIoB.



OcHoBanusa. Krnaccudukanuss OCHOBaHMIA: WIETOYM U HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanuii. Pu3NUeCKHE€ W XMMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBAaHHI.

Kucnotel. Knaccuduxamus xuciaor. Homenknarypa kucinor. Ou3ndeckue U XUMHUECCKUE
cBoricTBa KUCHOT. Psan akruBHoctu metauioB H. H. bekerosa. [lonyyenne kucior.

Comu. Homenknartypa coneil. @uzndeckne U XUMUYECKUE cBoicTBa cosel. [lomydenue
COJIEH.

['enernueckas cBsI3bp MEKy KJIacCaMU HEOPraHUYECKUX COCTUHEHHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPE/ICIICHUE COJCPKaHUs KUCIOpOoaa B BO3AyXe, MOyYeHUE, COOMpaHue,
pacrmo3HaBaHHe M HM3yUYEHHE CBOMCTB KHUCIOpOJa, HAOMIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBHS BO3HMKHOBEHHWS W TMPEKpaIleHUss TOpeHus (Mmoxkapa), 03HAKOMJICHHUE C
oOpa3iaMi OKCHJIOB U OINHUCAHHWE WX CBOMCTB, TMOJTy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
M3y4eHHue CBOWCTB Bojoponaa (TopeHue), B3auMojeicTBue Bojopoaa ¢ okcugom memu (1)
(BO3MOKHO HCIIOJIB30BAHKE BHACOMATEPUAIOB), HAOIIOEHHE O0PA3I0OB BEIIECTB KOJUYECTBOM
1 momb, uMccnenoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JOJEH pacTBOPEHHOTO BELIECTBA,
B3aMMOJICIICTBIE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), UCCIIEOBaHHE OOpa3I[0OB HEOPTaHMYECKHUX BEIIECTB Pa3IUYHBIX KIACCOB,
HaOJIIOZICHUE W3MEHEHMsI OKPAaCKH WHIWKATOPOB B pPAacTBOpaxX KHCIOT M IIENOYEH, W3ydeHHUE
B3anmojeiictBusi okcuga menu (II) ¢ pacTBopom cepHOM KHUCIOTHI, KHUCIOT C MeTalaMH,
peakuuii HEeWTpalu3alWH, NOJYyYEHHE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO
MeTaJlla IPYyTUM U3 pacTBOpPA COJIH, PELIEHHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHeume
KJIACChl HEOPTaHMYECKUX COCTUHECHUIN.

Ilepuoauyeckuii 3axkoH u Ilepuoauyeckass cucrema xumMuyeckux iemenros /. U.
MemnpesneeBa. CtpoeHne aToM0OB. XUMHYECKasA CBsA3b. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBbie TOMBITKH KJIacCUPUKAMM XUMHUYECKHX dJeMeHTOB. [loHsaTne o rpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEIOUHbIE U HIEJIOYHO3EMEIbHBIE METAILIbI, TaJIOTE€Hbl, HHEPTHBIE Ta3bl).
DJeMeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHU/IBI U THIPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuommueckas cucrema Xumudeckux dneMeHtoB J[. WM.
MenneneeBa. Kopotkonepuonnas u anmuHHomnepuonHas ¢opwmel [leproguueckoir cuctemsl
xumuueckux dneMmeHToB J[. M. MenneneeBa. Ilepuonsl um rpynmbl. PU3HYECKUNH CMBICI
MOPSIKOBOTO HOMEpa, HOMEPOB MEPHUOJIa U TPYMIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX danuep. HM3otombl. Jnextponsl. CTpoeHHe
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBhIX 20 XUMHUYECKHUX JIeMEeHTOB [leprnoandeckoil cucTeMbl
. . MenneneeBa. XapakTepUCTHKA XUMHUYECKOIO DJJEMEHTAa IO €ro IMOJIOKEHHUID B
[Tepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U MEPUOIaM.

3nauenue [leproguueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUISl pa3BUTHUS Hayky U npakTuku. J[. . MenzaeneeB — y4€HbIN U TpaKJaHUH.

Xumunueckas CBSI3b. KoBanenrtHas (monsipHast u HETOJISIpHAS) CBSI3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMHUUECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE  peakiuu.  [Iponecchl
OKHCIICHUS U BOCCTaHOBJIEHU. OKHUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

Hn3ydeHrne oO0pas3IloB BEIICCTB METAJIOB W HEMETAJUIOB, B3aWMOJCHCTBHE THUIIPOKCHIA
LMHKA C pacTBOPAMHU KHMCIIOT U IIEJIOYEH, IPOBEAEHUE OIBITOB, WIUTIOCTPUPYIOMIMUX MPUMEPHI
OKHCJIUTEIPHO-BOCCTAHOBUTEIBHBIX PEAKIMi (TOpEHNE, PEAKIIUU Pa3IOKECHHS, COSTUHEHNS).



Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NP M3yYEHHHM XMMHH B 8 KJIACCE OCYIIECTBIISIETCS
Yyepe3 HCIOJb30BAHME KaK OOIIMX ECTeCTBEHHO-HAYyUHBIX TMOHATHHM, TaKk M TIOHATHH,
SIBJIFOIIMXCSI CHCTEMHBIMHM ISl OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.

OOme ecTecTBEHHO-HAyYHbIE MOHATHUS: HAay4HBIH (DakT, TUMOTEe3a, TEOPHs, 3aKOH,
aHaJM3,  CHHTE3,  KJacCUPUKanus,  MNEepPUOJUYHOCTb,  HAOIIOJEHHE,  DKCIEPHUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJIEIIb, IBJICHUE.

@duszuka: MaTepus, aTOM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, H30TOIbI,
PalMOaKTUBHOCTb, MOJIEKYJa, DJIEKTPUYECKUN 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHME BEILECTBa, ra3, (PU3MUEeCKHe BETUYMHBI, €IUHHIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE351, ComHIIE.

buonorus: ¢porocunres, npixanne, onocdepa.

I'eorpadusa: armochepa, rumpocdepa, MUHEpaIbl, TOPHBIE MOPOIBI, MOJE3HBIC
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XMMHYeCKas peakuus

[lepmonnueckuit 3akoH. Ilepmogmueckas cucrtema XuMmuueckux osnemeHtoB J[. U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUONOB, KalMs, KAJIbLHUS U WX COCAVUHEHUN B COOTBETCTBHM C
IIOJIOXKEHUEM DJIEMEHTOB B [leproanueckoi cucreMe U CTPOCHUEM UX aTOMOB.

Crpoenune BemiecTBa: BHJBI XMMHYECKOM CBS3M. THIBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOWCTB BEILECTBA OT THUIA KPUCTAIMYECKOM PEIIETKM U BUJA XUMUYECKOU
CBSA3H.

Knaccuukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BelIecTB. XHMMHUYECKHE CBOMCTBa
BEILIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCIWHEHMM, Te€HeTHYeCKas
CBA3b HEOPraHUYECKUX BELIECTB.

Krnaccudukanus XuMHUUECKHX peaklui Mo pa3Iu4HbIM MpHU3HaKaM (IO YUCITY U COCTaBY
YUaCTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIUIOBOMY 3(deKTy, Mo H3MEHEHHIO CTeneHeu
OKHCJICHUS XUMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO yYaCTHIO KaTajln3aTropa). DK30- U
SHJOTEPMUYECKUE PEAKIUU, TEPMOXUMUYECKUAE YPABHEHUS.

[lonsiTe o ckopoctH xumudeckoi peakuuu. [lonsarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHATHE O TOMOIeHHBIX M TIeTepOreHHbIX peakuusax. [lonsarue o
karanms3e. IloHsTme o0 XumMuyeckoM paBHOBecHMM. DakTOpBI, BIHSIONIME HAa CKOPOCTh
XUMUYECKON PEAKLUU U MIOJIOKEHUE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, DSJIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENNBbHON peakuuu. CocTaBleHHE YPAaBHEHMH OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuuii ¢ UCIOJIb30BaHUEM METO/1a AJIEKTPOHHOIO OallaHca.

Teopust 271EKTPONUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHOHBI,
aHUOHBL. MexXaHu3M JHCCOLMALMH BEIIECTB C Pa3JIMYHBIMU BHJIAMH XHUMHYECKOW CBSI3H.
Crenenp auccounanyy. CUiIbHbIE U Clla0ble 3JIEKTPOIHUTHI.

Peakun monHoro oOMeHa. YCJIOBHS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBIC U
COKpalI€HHbIE MOHHBIE YpaBHEHUsS peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHWM M COJIEW B CBETE
Mpe/CTaBlICHU 00 3JIEeKTPONIUTHYECKOW aucconuanui. KadecTBeHHbIE peakluud Ha HOHBI.
[TonsiTHE O THUIPONU3E COTIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHUE C MOJECISIMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METaJJIOB M HEeMeTauloB (TpaduTa M anMmasa), CIOXKHBIX BELIECTB (XJOpUAa HaTpHs),
UCCIIEA0BAHUE 3aBUCHUMOCTU CKOPOCTH XHMMHMUYECKOW pEakUMH OT BO3JCUCTBHUS Pa3IMYHBIX
(hakToOpoB, HCCIEOBaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoIlecca IUCCOLMALUN
KHCJIOT, IIeNo4Yed M coiei (BO3MOMKHO MCIIOJIb30BAaHHE BHAECO MaTepHalioB), IMPOBEICHUE



OIBITOB, WUTIOCTPUPYIOIIUX NPHU3HAKU MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJka, BbIJeNIeHWE Tra3a, oOpa3oBaHHE BOJbI), OINBITOB, WUIIOCTPUPYIOUINX TMPUMEPDI
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (FOpeHue, peakiuH pa3iokKeHUs, COCAMHEHUs),
pacro3HaBaHHE€ HEOPraHMYECKHX BEIIECTB C TMOMOIIbIO KAaYeCTBEHHBIX pEakUui Ha HOHBI,
pEeLIeHNE SKCIEPUMEHTANIBHBIX 3a/1a4.

HemeTajuibl u MX coeJUHEHUSA

OOmast xapakTepucTHKa TajgoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHbIC
creneHn okucieHus. CrtpoeHue W (U3MYECKHE CBOMCTBA MPOCTHIX BELIECTB — TaJIOT€HOB.
XHUMHUYECKHE CBOWCTBA Ha INpHUMEpPE XJopa (B3aUMOJECHCTBHE C METATIaMM, HEMETAJUIAMH,
mienoyamu).  Xnoposogopod. ConsiHas —KWCIOTa, XHMHYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHUe XJI0pa U XJIOPOBOAOPO/a Ha OPraHu3M ueloBeka. BaxkHele Xa0puabl
U X HaX0XJICHUE B IPUPO/IE.

OOmast xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHsSI aTOMOB,
XapakTepHble CcTerneHu okucieHusd. CTtpoeHue u (pU3MUecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/Aa U Cepbl. AJUIOTPOINHbIE MOJU(PHUKAIIMKA KUCIOPOJAa U cepbl. XUMUYECKUE CBOICTBA
cepsl. CepoBomopoj, cTpoeHue, (U3HUECKHE W XUMHUYECKHe CBOWCTBA. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKcHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(obmue kak mMpeACTaBUTENS Kiacca KHCIOT M crhenuduyeckue). XUMHYECKUE peakluH,
JeKallie B OCHOBE MPOMBIIUICHHOTO CIOCO0a TMOMy4eHUs cepHOil KucioTsl. [IpuMeneHue
cepHoil kucnoThl. Cosli CepHOM KUCIIOTHI, KaUeCTBEHHAsI peakius Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ COeIMHEHUH B npupone. XHMMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COETUHEHUSMH cepbl (KUCIOTHBIE IOXKIH, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmiass xapaktepucTtuka 3yeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHble CTENEeHM OKHUCICHUSA. A30T, pPacCHpOCTpaHeHHWE B NpUpoie, (QHU3HMUECKUe U
XUMHUYeckue cBoiicTBa. Kpyrosopot a3ora B npupoje. AMMHUak, ero pusndeckre 1 XUuMUYecKue
CBOWCTBa, MoJlyueHue U npuMeHeHue. Conu aMMOHUS, UX (U3NYECKUE U XMMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHasl peakuyss Ha MOHBI aMMOHUA. A30THas KHCIIOTa, €€ IOJy4YeHHE,
¢usnueckue M XMMHUYECKHE CBoOiicTBa (00lIMe Kak TNpeACTaBUTeNs Kiacca KHUCIOT U
cnenuduueckue). Vcrnonp3oBaHue HUTPATOB U COJIEH aMMOHHUS B KayecTBE MHHEpATbHbBIX
ynoOpeHuii. XuMU4eckoe 3arpsi3HeHHe OKpY’KaroIleld cpebl COeAMHEHUSIMH a30Ta (KUCIOTHbIE
JOXIH, 3arps3HEHHE BO31yXa, MOYBbI M BOJOEMOB). Pochop, amioTponHble MOAUPUKALIUU
docopa, ¢puznueckue u xummuueckue cBorictBa. Oxcun docdopa (V) u docdopnas kucnora,
¢busznyeckue M XHMMHUYECKHE CBOMCTBA, moiyueHue. lcmonb3oBanue QocharoB B KayecTBe
MUHEPaJIbHBIX YA0OPEHHH.

Obmas xapakrepuctuka 3yeMeHToB [VA-rpynmsl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENCHU OKHMCICHUS. YTIIEpO/, aJUIOTPOINHbIE MOAU(HUKAIINY, PacIpOCTPaHEHHE B
npupoje, puzndeckue U XuMUIeCKrue CBOMCTBa. AncopOuus. KpyroBopot yriiepoaa B mpupo/ie.
Oxcunpl yriaepona, Ux (GpU3MUECKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBbIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. JKOJOTHUUECKHE MPOOIeMBbl, CBsA3aHHBIE ¢ OKcuaoM yriaepoaa (IV),
TUIIOTE3a INI00ATbHOTO MOTEMJICHUs KIUMarta, MapHUKOBBIM 3¢ dekt. YrompHas kuciora U e
CoNM, MX (U3MUECKHEe U XUMHYECKHE CBOWCTBA, MOJyuyeHHWE U npuMeHeHue. KadyecTBeHHas
peakiMs Ha  KapOoHaT-MOHBL. ~ Vcmonb3oBaHue  KapOOHAaToB B ObITY, MeAMIMHE,
MIPOMBIIIJIEHHOCTH M CETTbCKOM XO3HCTBE.

[lepBoHauanbHBIE TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCIMHEHMAX Yriepojna
(MeraH, »TaH, OSTWIEH, alETWIEH, 3TaHOJ, TJMIEpPUH, YKCycHas Kkuciota). IIpuponHsie
UCTOYHUKH YIJIEBOJOPOJOB (yrojib, HNPUPOAHBIA Ta3, He(PTh), MPOAYKTH HX MepepaboTKH
(6eH3uH), UX POJb B OBITY U MPOMBIIIIICHHOCTH. [IoHITHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KHpax, Oenkax, yrjieBoJaXx — W HMX pPOJM B JKM3HM uYeloBeKa. MarepuaiabHOE €IUHCTBO
OpPraHMYECKUX U HEOPTaHUUECKUX COCIMHEHUH.



Kpemuuii, ero ¢Qusuueckue ¥ XUMHUYECKHE CBOWCTBa, TMOIYyYeHHE W TMPUMEHEHHE.
Coenunenuss kpemHus B mnpupoge. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHUEBOU kucioTe. CUITUKATHI, UX UCIIOJIb30BAHKUE B OBITY, B IPOMBIIIICHHOCTH. BaxHeiie
CTpPOUTEIbHBIC MaTepUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpobGiiemsl
0€301acHOTO HCIIOIH30BAHMS CTPOUTEIHHBIX MAaTEPHAIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHON KHCIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIMN HAa XJOPHUA-WOHBI U HAONIOJACHUE MPU3HAKOB MX MPOTECKAHUS, OIBITHI,
oTpaxkamIue GU3NYECKUe M XUMHUYECKHE CBONCTBA TaJOr€HOB U MX COCTUHEHHH (BO3MOXKHO
UCIOJIb30BaHNE BHUACOMATEPUATIOB), O3HAKOMIIEHHWE C O0pa3llaMH XJIOPUIOB (TaJOr€HUOB),
O3HaKOMIIeHHE ¢ oOpa3uamMu cepbl U €€ COCIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEepHAIOB), HAONIOJCHWE TMpollecca OOyIJMBaHHMS  caxapa TOJI  JACHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, N3yUYeHUE XUMUYECKUX CBOMCTB pa30aBICHHOW CEepHOMN
KHCJIOTBI, TIPOBE/ICHUE KAYECTBEHHON peakinu Ha Cyab(paT-MOH M HAONIOACHUE TMpHU3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOWCTBaMHU a30Ta, docdopa M MX COSAUHECHUN
(BO3MOYKHO MCTIOJIb30BaHHUE BHIEOMATEpUANIOB), o0Opa3amMu a30THBIX U POCchHOPHBIX YAOOpEHHUH,
MoNly4eHue, coOMpaHue, pacrmo3HaBaHWE ¢ HW3YYCHHE CBONCTB aMMHaKa, IPOBEACHUE
KaueCTBEHHBIX pEaKIUid Ha HOH aMMOHUS W (ochar-uoH W H3YYCHHE TMPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHNE BUJEOMATEPHANIOB), M3yU€HUE MOJeJel KPHUCTAJUIMYECKUX pEIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TMPOIECCOM aAcOpOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM yTJIEM M YCTPOMCTBOM MPOTHBOTA3a, MOJTyUeHHEe, COOMpaHue, paclio3HaBaHUE
U U3yYCHHE CBOICTB YTJIEKHCIIOTO Trasa, MPOBEIeHHE KAYeCTBEHHBIX PEakiuii Ha KapOOHAT U
CHWJIMKAT-UOHBl M U3YYCHHUE TMPU3HAKOB HUX TMPOTCKAHUS, O3HAKOMJICHHE C MPOAYKITHUECH
CHJIMKAaTHON TMPOMBILIUIEHHOCTH, PEUICHUE SKCIEPUMEHTABHBIX 3aJlay Mo Teme «Bakueiimue
HEMETAJUIBl U UX COCTUHEHUS.

MeTa/uibl M UX COeIHMHEHUS

OOmrast XapakTEepUCTHKA XUMHUYECKUX DJJEMEHTOB — METaUIOB HAa OCHOBAaHUH WX
nonoxeHus B [lepuoanueckoii cucreme xumudeckux snemenToB Jl. . MenaeneeBa u ctpoeHust
atomoB. CTpoeHue MeTauioB. MeTamnyeckas CBs3b M METAUIMYECKas KpUCTaJUTHYecKas
peméTKa. ODIEKTPOXUMHUYECKUN psl HampsokeHUM MerauioB. DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOuMe crnocoObl MoydeHus MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIjiaBsl (CTallb, YyTYH, NIOPATIOMUHUN, OpoH3a) U
WX TIPUMEHEHHUE B OBITY ¥ IPOMBIIIJICHHOCTH.

[{enounbie MeTalbl: onoxkeHue B [lepuoanueckoil cucteMe XUMHUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOGHHE MX aTOMOB, HaXOXJEHHE B mpupojye. OU3HUEeCKHe U XUMUUYCCKUC
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUAbl U TUIAPOKCUIBI HATpusl U Kanus. [Ipumenenue
MIEJIOYHBIX METAJUIOB U UX COCTMHECHUM.

[[lenoyHo3eMenpHbIE METAUIBI MArHUM M KaJbLUK: noyiokeHue B Ilepuoanueckoit
cuctemMe xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XXICHUE B
npupoge. Puznueckue U XMMUYECKUE CBOMCTBAa MarHusl W Kajblus. BakHeilue coequHeHus
KaJbIHsl (OKCHI, THAPOKCH]T, COJN ). JKECTKOCTH BOABI M CITOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepmoanueckoil cucreme xumuyeckux snemeHtoB J[. W.
MeHpeneeBa, CTpOCHHE aTOMa, HaxOXKJeHUe B Tpupoje. Ou3nyeckne 1 XMMHUYECKUE CBOWCTBA
amoMuHAs. AM(OTEpHBIE CBOWCTBA OKCHIA U TUAPOKCHUIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuognueckoil cucreme Xumudeckux 3nemeHtoB J[. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXJeHue B mpupojae. Ousnyeckrue U XUMMHUYECKUE CBOMCTBA
xeneza. Oxkcuapl, Tuapokeuasl U conu kenesa (II) m »xenesa (III), ux cocras, cBoicTBa U
MOJIyYEHHUE.



Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C o00pa3llaMM METalJIOB M CIUIaBOB, WX (PU3NYECKUMH CBOWCTBAMHU,
U3yueHHE pe3yJbTaTOB KOPPO3UHM METAUIOB (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJEHCTBHS OKCUAA KaJbIUs U HATPUS C BOJOM (BO3MOKHO MCIOJIb30BaHUE
BHUJIEOMATEPHAIIOB), HMCCIIEJOBAHUE CBOMCTB >KECTKOM BOJBI, NpOIlECCa TOPEHHs JKele3a B
KHCIoposie  (BO3MOXKHO — HCIIOJBb30BaHHE  BUIEOMATEpHUalioB), TMPU3HAKOB  MPOTEKaHUs
Ka4eCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KaJblMs, aTIOMUHUS, IIMHKA, kerne3a (II) n xenesa
(III), memu (II), HaGmroeHre U OMMCAHME MPOLIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMHU HaTpus,
KaJusl ¥ KanbLusl (BO3MOXHO HCIOJb30BAHUE BUACOMATEPHAJIOB), UCCIEI0BaHHE aM(OTEPHBIX
CBOMCTB TMJPOKCH/IA aTIOMUHUS U TUAPOKCUIA [IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 IO
TeMe «BakHel1e MeTaIbl U UX COSAUHEHUSD.

XuMHS U OKpPY:KaloLas cpeaa

BemectBa u MaTepuainsl B IOBCEJHEBHOM JKM3HM 4Y€JIOBEKa. be3onacHoe HCIOJIb30BAHNE
BEIIECTB M XHUMHYECKMX peakuuii B ObiTy. IlepBas momomrs Npu XUMHUYECKHUX OXKOTaxX M
OTpPaBIICHUSIX.

XuUMUYecKoe 3arps3HeHHE OKpYyKarollel cpefibl (MpeaenabHas TOMyCcTUMasi KOHLEHTPALUs
BeriecTs, nanee — [1J1K). Poib xumMuun B perieHuu 3K0I0rn4ecKuX mpooieM.

Xumuueckuii Ikcnepumenm:

u3yueHre o0pas3IoB MaTepHaioB (CTEKIIO, CIUIAaBbl METAJUIOB, MTOJIMMEPHBIE MaTEPHAIIbI).

Meostcnpeomemnbwie ceasu

Peanuszanus MEXNpeAMETHBIX CBA3€H NMPU M3yYEHUU XMMHHU B 9 Kiacce OCYyLIECTBIISETCS
4yepe3 UCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX [OHSATUH, TakK M MOHSTHIH,
SBJISTIOIIMXCSI CHCTEMHBIMHU ISl OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAyYHOTO IIUKIIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHSA: HAy4dHbIM (QakT, rumores3a, 3aKOH, TeEOpus,
aHanM3,  CHHTe3,  KJaccu(uKkanus,  MEepUOAUYHOCTb,  HAONIOJIEHHE,  HKCIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE, MTAPHUKOBBIN 3PHEKT, TEXHOJIOTUS, MaTepUaIIbI.

@dusuka: MaTepusi, aTOM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIHI,
PaMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKHI 3aps], MPOBOAHHUKH, IOJYIPOBOJHUKH,
JMRJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3HUYECKUe BEIHMYUHBI,
€IMHHULIBI U3MEPEHNUS, KOCMUUECKOE IIPOCTPAHCTBO, IIIIaHETHI, 3BE3/1bl, CoHIIE.

buonorus: ¢orocunTe3, nprxanue, Omocdepa, IKOCUCTEMA, MHHEPAIbHBIE YI0OpEHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTHI, MUTATEIbHbIC BEIIECTBA.

I'eorpadusa: armocdepa, rtugpocdepa, MHHEpadbl, TOpPHbIE MOPOJIbI, IOJIE3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMyHOCTHBIE pe3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO 00IIero o0pa3oBaHus
JIOCTUTAIOTCS B X0J1e 00y4YeHHsI XUMUHU B €IMHCTBE Y4eOHOM U BOCIIMTATEIbHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAWLUOHHBIMU  POCCUHCKMMM  COLUOKYJBTYPHBIMM M  JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBWJIAMU U HOPMaMH TMOBEACHUS U
CIOCOOCTBYIOT MPOIIeCccCaM CaMOITO3HAHUSA, CAMOPA3BUTHUS M COLIMATM3AIINN 00YYarOIUXCS.

JIndHOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM TO3UTHBHBIX LIECHHOCTHBIX OPHMEHTALMH M PACIIMPEHHUE OIBITA JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY U HayYHOMY
HaClleINI0, TIOHMMaHMs 3HAYCHHUsS XMMHUYECKOM HayKd B JKM3HM COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HHQOpMAIMEl O MepeaoBbIX JOCTHKEHHUSIX M OTKPBITUAX
MHUpPOBOW M OTEYECTBEHHON XMUMMH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHHMAX 00 ycTpoiicTBe
MUpa 1 00IIEeCTBa;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:

MPEJICTAaBICHUSI O COLHUAIbHBIX HOpPMax M IMpaBWIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTMBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOH, Yy4yeOHO-
HCCIIEIOBATENbCKOM, TBOPYECKOM U APYTUX BUJAX AESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOH JESTEIBbHOCTH NPU BBINOJHEHUU Y4E€OHBIX, MO3HABATENbHBIX 33J]1au, BHIOJIHEHUHU
XUMHUYECKHUX SKCIIEPUMEHTOB, CO3/IaHUU YUE€OHBIX NMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMMOIIOMOIIM B TIpoliecce 3TOH yueOHOH esTenbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE
MOBEJICHHE U TOCTYNKH CBOUX TOBapHILEH C MO3ULUU HPAaBCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HaHMsI OCJIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHUYECKUE  MPEJICTABICHUS O  BEIIECTBE W XUMHYECKOM  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHsS HAyKH U COCTABJIAIOIIME OCHOBY JUJIS
NOHMMaHMUS  CYIIHOCTH HAayyHOW  KapTHHBI MHpa, NpPEACTaBiIeHHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YeJOBEKa C MPUPOTHON Cpeloi, 0 posu
XVMHH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHUBBI, HAIlpPaBJICHHbIE Ha IOJIyYeHHE HOBBIX 3HAHUN IO XUMHH,
HEoOXoMuMBIE Ul OOBSCHEHMs HaOJI0JaeMbIX IPOLECCOB U SIBJICHUH, IO3HABATEJIBbHOM,
MH(GOPMALIMOHHON U YUTATENIbCKON KyJIbTYphl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON padOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEpaTypod, AOCTYMHBIMH TEXHHYECKUMH CPEICTBAMU
MH(GOPMAaLIMOHHBIX TEXHOJOTUH;

uHTEepec K OOyUeHHIO M TO3HAaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHuI0, MPOEKTHOM M HCCIEA0BATEIBCKON NEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH M YPOBHs 00yueHUs B JaJibHEHIIEeM;

4) popmMupoBaHus KyJbTYpPbl 310POBbA:

OCO3HAaHUE IICHHOCTH JKHU3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 370pPOBBIO,
YCTAaHOBKM Ha 3/I0pOBbIii 00pa3 >KW3HM, OCO3HAHUE IMOCIEACTBUI U HENPHUITHE BPEIHBIX
npuBbIUeK (yHmoTpeOJIeHUs aJKOrojisi, HApKOTHKOB, KypeHHs), HEOOXOIUMOCTH COOJIIOJCHUS
mpaBmyl 0€30MacCHOCTH MpH OOpallleHUH C XUMHYECKHMH BeEIleCTBaMU B OBITY U peanbHOMN
KHU3HU;

5) Tpyn0oBOro BoCiMTAHMSA:

MHTEpeC K MPAKTUYECKOMY M3YUYeHHIO Mpodeccuil 1 Tpyna pa3InyHoOro poja, yBakeHHE K
TpyLy M pe3yjbTaTaM TPYAOBOM MAESITETbHOCTH, B TOM 4YHCIE Ha OCHOBE IPHUMEHEHUs
NPEIMETHBIX 3HAaHUM 1O XWMHHM, OCO3HAHHBIH BHIOOp WHAMBUIYAIbHOM TpaeKTOpHUU



MPOJOIHKEHUST 00pa3oBaHUs C y4YETOM IJHUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, yCIENnTHOW Mpo(ecCHOHATbHON NeATeTbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJIJaITUPOBATHCS B TPOGECCUOHATIBHON Cpeie;

6) 3K0JI0rM4ecKOro BOCIIMTAHMS:

IKOJIOTMYECKHU 1IeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CyIIeCTBOBaHMS, MOHMMAHUE IIEHHOCTH 3JI0POBOTO M 0OE€30MacHOTO 00pasa >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMYy U TICHXHUYECKOMY 370POBBIO,
OCO3HAHUE IIEHHOCTH COOIOJICHUS TPaBIII O€30TaCHOTO MOBECHHUS TP pabOTE ¢ BEIIECCTBAMHU,
a TaKXe B CUTYalUAX, YIPOKAIOLIUX 30OPOBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHWS, TMOJy4aeMble MPH WU3YUYECHUU XUMHH, ISl PEIICHHS
3a/1a4, CBSI3aHHBIX C OKPYXaIOLEel MPUPOIHOIN CpeloM, 1JIsl OBBIILIEHUS YPOBHS SKOJIOTUYECKOM
KYJBTYpbI, OCO3HaHUS TJIO0ATHHOTO XapaKTepa dKOJOTHUECKUX MPOOJIEM U MyTeH MX pelieHus
MOCPEICTBOM METOJIOB XUMHUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PyKOBOJCTBOBATbCS UM B
ITO3HABATEJIbHON, KOMMYHHUKAaTUBHON U COLIMAIBHON ITPaKTHKE.

METAIIPE/IMETHBIE PE3YJBbTATbI

B cocraBe MerampeIMETHBIX Pe3ylbTaTOB BBIICISIOT 3HAYUMBIE IS (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOLIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUNoTe3a, (akT, cUCTeMa,
MIPOILIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeAMETaxX | MO3BOJITIOT HA OCHOBE 3HAHWM M3 ATUX MPEIMETOB (HOPMHUPOBATH MPEICTABICHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHpa, U yHHBEpcajbHbIC yueOHbIE NeUCTBUs (TIO3HABATENbHBIC,
KOMMYHHMKATHBHbIE, PETYJIATUBHBIE), KOTOpble oOecnedyuBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YIEOHOU IS TEIBHOCTH.

Ilo3HaBaTe/bHbIE YHMBepcAJIbHbIE YUeOHbIe AelicTBUS

ba3oBble Jjoruueckue aAeMcTBUs:

YMeHI/ISI HUCIIOJIB30BAThH HpI/IéMBI JIOTUYCCKOI'O MBINIJICHUS HpI/I OCBOCHHNU 3H3HI/II711
pacKpbIBaTh CMBICT XHUMHYECKUX TOHATHA (BBIACNSATH WX XapaKTEpHbIE MPU3HAKH,
yCTaHaBHI/IBaTI) B3aMOCBS3b C }Ipyrl/IMI/I HOHHTI/ISIMI/I), HUCITIOJIB30BATh ITOHATUA IJIA O6L$ICH€HI/I${
OTHENbHBIX (DaKTOB U SBIICHWH, BBIOMpPATh OCHOBAaHUS M KPUTEpUU MAJs Kiaccuuxanmu
XUMHUYCCKUX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTI) HpI/I'-II/IHHO-CJ'IeJICTBeHHBIe CBsI3U
MeXIy OOBEKTaMU U3YUCHUsI, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHEIC, IeIyKTHBHbIE,
110 aHaHOFI/II/I), J€JaTh BBIBOABI N 3aKJIFOUYCHU,

yMEHHE MPUMEHSTHh B IPOLIECCe TO3HAHUS MOHATHS (IMPEIMETHBIE U METANpeAMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B XUMHH, NPeoOpa3oBBIBATH IIUPOKO
MPUMEHSIEMbIE B XUMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI DJIEMEHTA),
xuMuueckas ¢GopMylia M ypaBHEHHE XUMHUYECKOW peakluWd — TMpU pelIeHudu YydeOHo-
[IO3HABATEJIBHBIX 33/a4, C YYETOM OTHUX MOJEIBHBIX IMPEIACTABICHUN BBIABIATH U
xapaKTepmoBaTL CYHICCTBGHHBIG HpI/I3HaKI/I I/ISyIIaeMBIX 06"beKTOB — XUMHYCCKUX BCIICCTB U
XUMHUYECKUX PEaKIIHMid, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBCHHBIE CBSI3U U
HpOTI/IBope‘—II/ISI B I/ISY‘-I&GMHX Hpoueccax U SIBJICHUAX.

ba3oBble ucciieqoBarebckue AeHCTBUSA:

YMeHI/Ie HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCBI B Ka4CCTBE I/IHCTPYMeHTa IIO3HAHUA, a
Takke B KayeCTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABUIBLHOCTU
BBICKA3bIBACMBbIX CY)KJIGHI/II\/'I;

MPUOOpPETEHUE OMbITa MO TIAHUPOBAHUIO, OPTaHU3allMU U TPOBEICHHUIO YUYCHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOI01aTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHFHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCTIEOBAHMS, COCTABIIATH OTYET O MPOJICTaHHON padoTe.

Padora ¢ undopmanmeii:

yMeHHe BbIOMpaTh, aHAJTM3UPOBATH U MHTEPIPETUPOBATH UH(POPMALIMIO PA3IUYHBIX BUJOB
1 (OpM TIPE/ICTaBICHHUS, TTOTyIaeMyI0 U3 Pa3HbIX UICTOYHUKOB (HAy4YHO-TIOMYJISIpHAs TIUTEpaTypa



XMMHUYECKOTO COZEp)KaHus, CIpaBOYHble IMOcoOus, pecypchl VHTepHeTa), KpPUTUYECKH
OLIEHHUBATh MIPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HH(OPMALINIO;

YMEHUE NPUMEHSTh pa3IMyHble METObl U 3aMPOCHI NP MOUCKE U 0TOOpe MHPOPMALIUN U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX ISl BHIITOJIHEHUS yUEOHBIX M ITO3HABATEIbHBIX 33/1a4
OIpENeIEHHOTO THUMA, MPUOOpPETeHHE OIbITa B 00JACTH MCIOJIb30BAaHUS HH(OpPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIIOJIb30BAHMS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMANBHYIO (OpPMY MpeACTaBICHUS
nH(bOpMallMl ¥ WUTIOCTPUPOBATH peIIaeMble 3a/a4d HECJOXKHBIMU CXEMaMH, JuarpaMMaMi,
apyrumu popMamu rpauku U ©X KOMOMHALIUSAMU;

yMEHHE HCIOJb30BaTh W aHAJIM3UPOBATh B Mpolecce yuyeOHOW M HCCIeA0BaTEIbCKOM
JeSITeIbHOCTH HH(POPMALIMIO O BIMSHUH ITPOMBIIUIEHHOCTH, CEIbCKOTO XO35SHCTBA U TPAaHCIIOPTa
Ha COCTOSIHHE OKPY KaIoUIeil MPUPOIHON CPEIbI.

KoMMmyHuKaTHBHBIC yHHBepcalbHbIe y4eOHbIE JeHCTBHUA:

yMEHHS 3aJlaBaTh BOIPOCH (B XoJe Jauanora M (Wiu) IUCKYCCHM) IO CYILECTBY
oOcyxnaeMoll Tembl, (OPMYIUPOBATh CBOM NPEJIOKEHHS OTHOCUTEIBHO BBINOJHEHUS
MPEJI0KEHHON 3a/1a4u;

YMEHMSI IPEACTABIIATD NOJIYyUYEHHBIE PE3YJIbTAThl T03HABATEIBHOM AE€ATEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 PEe3yJIbTaTOB BBINOJIHEHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja00paTOPHOTO OMbITa, J1AOOPATOPHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, Y4E€OHOTO MPOCKTA);

YMEHUSI y4eOHOTr0 COTPYJHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABaTEIbHOH U
HCCIIEIOBATENIbCKON NIeATEIbHOCTH MPU PELICHUH BO3HUKAIOMIMX NpoOJieM Ha OCHOBE yuéra
O0IIMX HMHTEPECOB U COIJIACOBaHMSA MO3ULUHN (0OCYXIEHHsS, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBD», KOOPAMHALIMS COBMECTHBIX JACHCTBHIA, OINpe/iesieHHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITTOJIHEHHOM pabOTHI M APYTHE).

PeryasiTuBHbIe yHUBepcaIbHbIC Y4eOHbIE 1eHCTBUA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACSITEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBaTh W TMPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JEATEIbHOCTh, BBIOMpATH
HanOonee H(QeKTUBHbIE CIOCOOBI pelIeHHs Y4eOHBIX M IO3HABAaTENbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIITh WJIM KOPPEKTUPOBATh MPEIJIOKEHHBIA QJITOPUTM JEHCTBUM IpU
BBIMOJIHEHUH 33JaHUN € y4ETOM TIIOJyYE€HHS HOBBIX 3HAaHMH 00 H3y4yaeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIHAX, OIIEHUBATh COOTBETCTBHUE IMOJIYYEHHOTO pe3yJbTaTa 3asBJICHHON LENH,
YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAIAaracMbl€ B YCIOBUH 3aIaHUM.

INPEAMETHBIE PE3YJIbTATDBI
B cocraBe mnpenMeTHBIX pPe3yJbTAaTOB IO OCBOCHUIO 0053aTENbHOIO COACpKAHMS,
YCTQHOBJICHHOTO JaHHOW (enepanbHON pabouell mporpamMmol, BBIJIENSAIOT: OCBOCHHBIE
oOydarolMMUCsl Hay4YHble 3HAHUS, YMEHHS M CHOCOObl JeWCTBUHM, creuuduyeckue s
NpeIMETHON 00sacTH «XUMUS», BHIBI JIEATEIBHOCTH IO TOJXYYEHHUIO HOBOTO 3HAHMSA, €ro
MHTEpIIpEeTaluU, TPeoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMUHbIX YU€OHBIX U HOBBIX CUTYaIUsX.
K koHIy oOyuyeHus B 8 kJiacce rnpeiMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE OTPaKaoT
c(OpMHUPOBAHHOCTH Y O0yUaIOIIUXCSl YMEHUI:
® pacKphIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHITHH: aTOM, MOJEKYJA, XUMUYECKUN
JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeChb (OJHOpOIHAs H
HEOJJHOPOJHAs), BAJEHTHOCTb, OTHOCUTEJbHAs aTOMHAas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0Jds XMMHYECKOTO
3JIEMEHTa B COEIMHEHHMH, MOJISIPHBIM 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJb,
AIIEKTPOOTPHIIATEIILHOCTD, CTENIEHh OKUCIICHUS, XUMHUYECKas peakius, Kiaccuduxamnms
peakuuii: peakluu COCIUHEHNUs, PEaKLUU Pa3I0KEHUs, PEaKIMK 3aMELICHMsI, PEaKIINH
oOMeHa, 9K30- M SHIOTEPMUYECKHE PEAKIINHU, TETIOBOH APEKT peakuuu, sipo aToMa,
AJIEKTPOHHBIN CJIOW aToma, aTOMHas OpOHMTaj b, PaJuyC aroma, XMMHUYECKas CBS3b,



IOJIIpHAsl M HEIOJIApHAas KOBAJIECHTHAs CBs3b, MOHHASl CBSI3b, MOH, KAaTMOH, AHUOH,
pacTBOp, MaccoBasi A0S BellecTBa (MPOIEHTHAs KOHLEHTPallKs) B PaCTBOPE;

® JUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATUN M HPUMEHSTH 3TH
MOHSITHS ITPU ONMCAHUM BEILIECTB U UX IPEBPAICHHI;

® CMOJIb30BaTh XUMHYECKYIO CHMBOJIMKY J[UIS COCTaBlieHUS (OpMyJl BEUIECTB W
YPaBHEHUN XUMUYECKUX PEaKIUi;

® OIpelesITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTENCHb
OKHMCJICHHsl DJIEMEHTOB B OMHApHbBIX COEAMHEHUSX, MPHHAUICKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIacCy COENMHEHMH TO QOopMysaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUUECKUX COCTUHECHUSAX;

e packpeiBath cMbici Ileproguueckoro 3akona JI. M. MenneneeBa: AeMOHCTPUPOBAThH
MMOHMMAaHHUE TEPHUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XHMHUYECKUX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepmonnyeckoil cucTeMe, 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yUeHUs, 3aKOHa ABOraipo;

e ONUCHIBaTh M XapakTepu3oBaTh TabmuuHyro Gopmy Ileproanueckoit cucremsbl
XUMHUYECKHUX 3JIEMEHTOB: pa3jnyaTh IOHATHUS «MJaBHas moArpymmna (A-rpymnma)» u
«mobouHass noarpynna (b-rpynma)», Manble W OojbIIME MEPUONBI, COOTHOCUTH
0003Ha4YeHHsA, KOTOphIe MMetoTcsl B Tabnmie «llepnommyeckas cucreMa XMMHYECKUX
anemeHToB [I. V. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEpPUCTHUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHUX DJEMEHTOB (cocTaB M 3apsa] sjapa, oOllee YHCIO DJJIEKTPOHOB U
pacripesielleHue UX 110 3JIEKTPOHHBIM CII0SIM);

e Kkiaccu(UIUpPOBaTh XUMHUYCCKUE 3JIEMEHThI, HEOPraHMYECKUE BEIECTBA, XUMUUYECKHE
peakuuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUH BEILIECTB, MO TEIUIOBOMY
dbdexry);

® XapakTepus3oBaTh (OMHUCHIBATH) OOIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, MOATBEpXkJas  ONHCAHWE IpPUMEpPaMHU  MOJIEKYJSIDHBIX  ypaBHEHMH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIU;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAa4eCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX ITPEBPALLICHUM B Pa3JIUYHBIX YCIOBUSX;

®  BBIYHUCIATH OTHOCUTEJIBHYIO MOJEKYJSPHYIO U MOJISIPHYIO Macchl BELIECTB, MAaCCOBYIO
JI0JTF0 XUMUYECKOTO 3JIEMEHTa 10 (hopMyJie COEJMHEHUS, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON pPEeaKIIu;

® [PUMEHSATh OCHOBHBIE OIEpallMd MBICIUTEIBHONU NESTEIbHOCTH — aHalW3 U CUHTES,
cpaBHEHHE, 0000IIeHNE, CUCTEMATU3AIUI0, KIaCCU(BUKAINIO, BBISIBICHUE NPUYMHHO--
CIIEICTBEHHBIX CBS3€H — JUIsl U3yYEHHs CBOMCTB BEUIECTB M XUMHUYECKHX pPEaKIUM,
€CTeCTBCHHO-HAyUHble =~ METOAbl  TMO3HAaHUS  —  HaOJIoIeHHWe,  H3MEpeHHe,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIIEHHBIH );

e (CJeIOBaTh IIpaBWJaM IIOJb30BAHUSA XHUMHMYECKOW TMOCyAodl U  1abopaTOpHBIM
00OpyJOBaHUEM, a TaK)Ke MpaBWJIaM OOpalleHUs] C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKIMSAMU 10 BBIIOJHEHUIO Ja00PaTOPHBIX XUMHUUYECKUX OMBITOB IO MOIYYECHHUIO
U coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJAOpPOAA U KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB € ONpeAeNEHHON MacCOBOM A0iel pacTBOPEHHOTO BEIECTBA, MJIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOUEH U
KHCJIOT C OMOILBIO UHIUKATOPOB (JIAKMYC, (heHONIPTATICHH, METUIOPAHK U JAPYTHUE).

K koHIly oOyueHus B 9 kjiacce mpeaMeTHbIe pe3ylbTaThl HA 0a30BOM YpOBHE OTPaKaroT
c(OPMHPOBAHHOCTH Y 00YUAIOIINXCS YMEHUH:
® DPACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATHN: XUMHYECKHUH DJIEMEHT, aToOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
ANIEKTPOOTPHUILIATEILHOCTh, CTENEHb OKUCIICHMS, XUMHUYECKas peakius, XUMHUYecKas



CBSI3b, TEINIOBOM 3 (EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, DIEKTPOIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHUECKass JUCCOLMAIMs, pEakUMh HOHHOTO OOMeHa,
KaTaJn3aTop, XHMHYECKOe paBHOBecHE, OOpaTUMble U HEOOpaTUMbIE pPEAKIINH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ PEAaKIUH,  OKHUCIIUTENb,  BOCCTAHOBUTEIb,
OKHMCJICHHE M BOCCTAaHOBJIGHHE, aJJIOTPONHsA, aM(OTEepHOCTb, XHMHUYECKas CBS3b
(xoBaJIeHTHasi, MOHHAs, MeTa/NIndyecKas), KpUCTAIJIMYEcKas pemeérka, Koppo3us
METaJIJIOB, CIUIABbl, CKOPOCTb XMMHMUYECKOM peakluu, MpeneiabHO JIOIMyCcTUMas
koHueHtpanus [1/IK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATHI W NPUMEHSATh 3TH
MOHSITHS ITPU ONMCAHUM BEILIECTB U X MPEBPAICHHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJeHHS (QOpMyJ BEIIeCTB U
YPaBHEHUN XUMUYECKUX PEaAKIUM;

ONpEAENATh BaJCHTHOCTb M CTENEHb OKHUCJIEHHS XUMHYECKHX JJIEMEHTOB B
COCIMHEHMSIX PAa3JIMYHOTO COCTaBa, IMPUHAJJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHHH 1o ¢dopmysaMm, BUJI XUMUYECKON CBsI3U (KOBAJIGHTHAs, MOHHAs,
MeTaJlJI4eckasi) B HEOPraHWYEeCKUX COEAMHEHHUAX, 3apsii HOHA 1O XUMHYECKOH
dbopmyIe, xapakrep cpelbl B BOJIHBIX PACTBOpaxX HEOPTaHMYECKHX COCAWHEHHM, THII
KPUCTAJUIMYECKON pelIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMblch Ilepuoanueckoro 3akona JI. . MenneneeBa U 1eMOHCTPUPOBATh
€ro NMOHMMAaHHE: ONMUCHIBATh M XapaKTepu3oBaTh TabiuuHyro ¢opmy [lepuoanueckoit
CHCTEMbl XMMHUYECKHMX D3JIEMEHTOB: pa3iuyaTh IOHATUS «TJIaBHas noarpynmna (A-
rpymma)»y u «mobounas moxarpymma (b-rpymma)»y, Mameie w OOJBIINE TIEPHOIBI,
COOTHOCUTH O00O3HAuY€HMs, KOTOpbIE HMMEIOTCS B IEPUOAMYECKOM Tabnuue, c
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHX 3JIE€MEHTOB (COCTaB U
3apsia siIpa, oolIee YUCIIo IIEKTPOHOB M pacHpeieNIeHHe UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OIlIME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEMHEHMH B IpEeJesiax MaJbIX MEPUOJOB U IJIaBHBIX HNOArPYNI C YYETOM CTPOECHHS
UX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTaHMUECKHE BEIEeCTBA, XUMUYECKUE
peakuuu (110 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO0 TEIUIOBOMY
sddekTy, Mo N3MEHEHUIO CTETNIeHEeW OKUCICHNUS XMMHUUECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) o0OLIMEe W cHenupuyeckue XMMHUYECKHe CBOMCTBa
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXK/Aas ONMHUCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

COCTaBJIATh YPABHEHUSI SJICKTPOJUTHUECKON JUCCOLUUALIMU KUCIIOT, HIEI0YEH U COJIEH,
MOJIHBIE U COKpPAILIEHHBIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOJATBEPXKJIAIOIIUX  CYIIECTBOBAHME T'€HETUYECKOM CBA3M MEXAYy BEIIECTBaMHU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYILIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca STUX peaKuii;

MIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBHCHUMOCTH OT UX CTPOCHHMS, BO3MOXKHOCTH
IIPOTEKAaHUsI XMMMUYECKUX MPEBPAIECHUI B PA3INYHBIX YCIOBUSX;

BBIUHCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJTI0 XUMUYECKOTO AJIEMEHTa 10 (hopMyJie COSMHEHUS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON peaKluu;

coOMIoaTh TMpaBWiia IOJIb30BAHHUS XUMHUYECKOW TMOCyqol ©  J1ab0paTOpHBIM
00OpyJIOBaHUEM, a Tak)Ke MpaBWUiIa OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMHU IO BBITOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIISCTB (aMMHAaKa M YTIIEKHUCIIOTO ra3a);



IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAaYECTBEHHBIM COCTAaB PA3JINYHBIX BELIECTB!
pacro3HaBaTh OINBITHBIM IyTEM XJIOpHUI-, OpOMHUA-, HOAMI-, KapOoHar-, ¢ocdar-,
CWJIUKAT-, CyJIb(aT-, TUAPOKCHI-HOHBI, KAaTHOHbl aMMOHHS U HOHBl M3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUUECKHUX BEIIECTB;
MIPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTENbHON AEATEeIbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIMI0, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUISI M3YYEHHS CBOMCTB BEHIECTB M XWMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4YHbIE METOJbl [O3HaHWs — HaOJIoJeHWe, U3MEpEeHUe, MOJCIUPOBaHHE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Koau4vecTBo yacos
Ne n/m | HamMeHoBaHUe pa3/ieJiOB U TeM MPOrpaMMbl K I JIeKTpOHHbIE (LHPPOBLIE)
2 p porp Beero OHTPOJIbHBIE PAKTHYECK | (60 a20paTenbHBIE pecypehE
padoThl ue padoThl
Paspea 1. [lepBoHayanbHble XUMHYECKHE NIOHATHS
11 XuMusi — Ba)kHast 00J1aCTh €CTECTBO3HAHUS U 5 Bbubmuoreka IIOK
) MTPAKTUIECKOM NEeITeTLHOCTH YEJI0BEKa https://m.edsoo.ru/7f41837¢c
Bu6nuoreka [JOK
1.2 BemecTBa 1 XuMHUYECKUE PEAKLINN 13 1 https://m.edsoo.ru/7f41837¢
Wroro no pazneny 15
Pa3nen 2. Baxuneiimne npeacTaBuTe/ i HEOPraHMYeCKUX BelIeCTB
Bbu6mmoreka IJOK
2.1 Boznyx. Kucnopon. ITonstre 06 okcuaax 3 https-//m.edsoo.rw/7f41837¢
Bu6nuoreka [JOK
2.2 Bonopoa.Ilonarue o Kuciaorax U coisix 14 1 https://m.edsoo.ru/7f41837¢
bubmuoreka IIOK
23 Bopna. PactBopsl. [TonsiTie 06 ocHOBaHHAX 6 1 https://m.edsoo.ru/7f41837¢
N bubmmoreka [JOK
2.4 OCHOBHBIE KJ1acChl HEOPraHUYECKUX COEAMHEHUN 14 1 https:/m.edsoo.ru/7f41837¢
Hroro no pazueny 37

Paznen 3. Ilepuoanyeckuii 3axon u [lepuoguyeckasi cucreMa XMMHYECKHUX JIeM

OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE PC€aAKIIMHA

entoB /[. . MenneneeBa. CtpoeHue aToMOB. XUMHYECKAS CBSI3b.

Ilepuonnueckuii 3akoH u Ilepuonnyeckas cucrema

bubmmorexa [IOK
3.1 Z;ISAI\I/I/I;eCKHX anemenToB J. 1. Menneneea. CTpoeHune 6 https://m.c dS(])_E).ru 17£41837¢
39 Xumuueckast cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIHHBIC 10 1 Bbubnuoreka [{OK
peaxkuu https://m.edsoo.ru/7f41837¢c
Hroro no pasaexy 16 Egggjﬁ.ﬁéiﬁﬁnmlswc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 1
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TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KonunvecTBo yacos
Ne duekTpoHHbIe (HUpPOBHIE)
HaumeHnoBaHue pa3aesoB H TeM MPOrpaMMbl Kounrtpoububsie | Ilpakruueck
n/n Bcero o0pa3oBaTeJibHBIE Pecypchl
padoThI ue padoThI
Paznen 1. BemecTBo U XuMHYecKue peakMl
[oBTOpeHue u yriuyOneHrne 3HaHU OCHOBHBIX Pa3/ieiioB Bbubnuoreka [IOK
1.1 5
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XHMUYECKIX PEAKIIHA 4 bubanorexa HOK
' P peaxt https://m.edsoo.ru/7f41a636
DJIeKTPOJIUTUYECKAs TUCCOLUAIIMS. XUMUUECKUE PEAKITUU bubmoreka [JOK
1.3 8 1 1
B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro mo pazneny 17
Pa3nen 2. HemeTaabl 1 UX coeTUHEHUS
OO6mIast XxapakTepUCTHKa XUMHIECKHX dJIeMEeHTOB VIIA- bubmmoreka [IOK
2.1 5 1
rpynmnsl. ['amoreHst https://m.edsoo.ru/7f41a636
OO6mrast XxapakTepUCTHKAa XUMHIECKHUX JIEMEHTOB VIA- bubmoreka [JOK
2.2 . 8 1
rpynnsl. Cepa u €€ coeTuHeHHS https://m.edsoo.ru/7f41a636
OO011ast XapaKkTEePUCTHKA XUMUYECKHUX 3JIEMEHTOB VA- bubnuoreka [JOK
23 11
rpymbl. A30t, Gochop U UX COSTUHCHIS https://m.edsoo.ru/7f41a636
OO6mrast xapakTepUCTUKA XUMHIECKHUX JIeMEHTOB [V A- bubnunoreka [{OK
24 . 8 1 1
Tpynnsl. YTIIepoa ¥ KpEMHUH U UX COSTMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo paznemy 32
Pa3zpnen 3. MeTranibl 4 MX cOeIMHEHUS
3.1 OO1ue cBOMCTBA METAILIO 3 bubmorexa LIOK
. B41 BOUCTBA METAJIJIOB
- https://m.edsoo.ru/7f41a636
bu6 OK
3.2 Baxnelimue MeTauibl U UX COCIUHEHUS 12 1 1 nommorexa I

https://m.edsoo.ru/7f41a636
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Hroro no pazueny 15
Pasnen 4. Xumus u okpyskaomas cpeaa
4.1 BemiectBa arepua JKHU3 €JIOBEKa 2 bubmorexa [IOK
. TBA U MAaTCpHUaAJIbl B ) KU3HHU UCJIOB
B P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 2

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

66
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INOYPOYHOE IIVTIAHUPOBAHUE
8 KUIACC

KoanuecTBOo 4acoB

Konrtpoan | llpakTny | IIEKTPOHHbIE H(POBHIE
Tema ypoxa Beer HbIE ecKue o0pa3oBaTeJIbHbIE PeCypChl
° padoTHhI padoThI
2.Ilpeamer xuMuu. MeTOIBI 1 bubmmoreka [IOK
W3yYEHUs https://lesson.edu.ru/04/08
3.IIpaBuia TeXHUKHA OE30ITaCHOCTH 1 bubmoreka [JOK
https://lesson.edu.ru/04/08
4. ArperaTHbI€ COCTOSIHHSI BEIIECTBA 1 Bubnuoreka [IOK
https://lesson.edu.ru/04/08
5.IIpeBpailieHus BELIECTB 1 bubmmoreka [{OK
https://lesson.edu.ru/04/08
6. XuMUYECKHE dJIEMEHTHI 1 Bbubmuoreka IIOK
https://lesson.edu.ru/04/08
7.Ilepunonnyeckas cuctema J[.1. 1 bubmuoreka LIOK
Menneneena https://lesson.edu.ru/04/08
8. Xumuyeckue GpopmyIbt 1 bubnmorexa [IOK
https://lesson.edu.ru/04/08
9.CocraBneHne XUMHYECKUX HOpPMYIT 1 Bubmumorexa LHOK
https://lesson.edu.ru/04/08
10. XuMudeckne peakinu 1 bubmmoreka [IOK
https://lesson.edu.ru/04/08
11. XuMuueckue ypaBHEHUs 1 bubmmorexa LIOK
https://lesson.edu.ru/04/08
12. PaccranoBka KO3 PUINEHTOB B | Bubmoreka [JOK
YPaBHEHUSIX PEeaKIIHii https://lesson.edu.ru/04/08
i K
13. Tumbl XUMHUYECKHUX peaKinit 1 E;IS;I;I/(;@T:SI(:H%SHIH/OMOS
14. O600mIcHNE 1 Bbubmuoreka IIOK
https://lesson.edu.ru/04/08
15. KonTpoasnas padora Nel Bubmorexa LHOK
ITepBoHavaIbHBIC XUMHYECKHE 1 1 https://lesson.edu.ru/04/08
TTOHSITHS
16. AHanmm3 KOHTPOIBEHOU PabOTHI 1 bubmmorexa [IOK
https://lesson.edu.ru/04/08
17. CocTtaB BO31yXa 1 bubmmoreka [{OK
https://lesson.edu.ru/04/08
18. Kucmopon 1 bubmmoreka [{OK
https://lesson.edu.ru/04/08
19. Oxcupl 1 bubmuoreka LIOK
https://lesson.edu.ru/04/08
20. Bogopon 1 bubnunoreka [{OK
https://lesson.edu.ru/04/08
21. Kucnotsl 1 bubmuoreka IIOK
https://lesson.edu.ru/04/08
22.Conu bubmuoreka IIOK

https://lesson.edu.ru/04/08
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23. CocraBiienue Gpopmyi colieit Bubnunoreka [IOK
https://lesson.edu.ru/04/08
24. CamocTosTenpHas padoTa bubnmnorexa [{OK
«Oxkcupgpl. Kucnotsr. Commy https://lesson.edu.ru/04/08
25. KonnuecTBo BeliecTsa Bbub6moreka IJOK
https://lesson.edu.ru/04/08
26. MonsipHas Macca bubmmorexa [IOK
https://lesson.edu.ru/04/08
27. MonsipHBI 00beM Ta30B bubnmorexa [IOK
https://lesson.edu.ru/04/08
28. Pemenue 3amaq bubmmoreka [IOK
https://lesson.edu.ru/04/08
29. PacyeThl MO0 XUMHYECKUM bubnuoreka [JOK
YpaBHEHUSIM https://lesson.edu.ru/04/08
30. Pemienue 3amau bubmuoreka LIOK
https://lesson.edu.ru/04/08
31. O600mEeHue Bubnunoreka [IOK
https://lesson.edu.ru/04/08
32. KoutpoabHas padora Ne 2 bubnmnorexa [{OK

«Ba:kHelIne coeqTUHEHUS U
pacuyerbD)

https://lesson.edu.ru/04/08

33. AHanu3 KOHTPOJILHOHW pabOoThI bubmmoreka [IOK
https://lesson.edu.ru/04/08
34.Bopa bu6nuoreka [JOK
https://lesson.edu.ru/04/08
35. OcHOBaHuUs Bubnunoreka [IOK
https://lesson.edu.ru/04/08
36. MaccoBast 107151 paCTBOPEHHOTO bubmuoreka [HOK
BEIECTBA https://lesson.edu.ru/04/08
37. Pemenue 3aga4 Bbubmuoreka IIOK
https://lesson.edu.ru/04/08
38. [IpakTuueckas pabora Ne 1 bubmuoreka LIOK

«OrnpeiesieHue MaccoBOM JI0JIU
PacTBOPEHHOTO BEIIECTBA B

https://lesson.edu.ru/04/08

pacTBope».
39. [IpoBepounas pabora «Maccoas bubnuoreka [JOK
JI0JIsl PACTBOPEHHOTO BEILIECTBAY https://lesson.edu.ru/04/08
40. Knaccuduxaims OKCHI0B Bubnunoreka [IOK
https://lesson.edu.ru/04/08
41. XuMHYECKHE CBOMCTBA OCHOBHBIX Bbu6mmoreka [JOK
OKCHJIOB https://lesson.edu.ru/04/08
42 . XMMHYECKHE CBOMCTBA Bbub6moreka IJOK
KHUCJIOTHBIX OKCHJIOB https://lesson.edu.ru/04/08
43. Knaccudukamnus ocHOBaHUIT Bu6nuoreka [JOK
https://lesson.edu.ru/04/08
44, XuMHAYECKHE CBOMCTBA Bu6nuoreka [JOK
OCHOBaHMIA https://lesson.edu.ru/04/08
45. Kmaccudukarus KHCiIoT bubmmoreka [{OK
https://lesson.edu.ru/04/08
46. XMHYECKHE CBOMCTBA KHCIIOT bubnuoreka [JOK

https://lesson.edu.ru/04/08
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47. Pemenne 3agau

Bbubmuoreka IIOK
https://lesson.edu.ru/04/08

48. Knaccudukanus coneit 1 bubnmnorexa [{OK
https://lesson.edu.ru/04/08
49. XuMHUeCcKHe CBOMCTBA COJIeH 1 Bbubmuoreka IIOK
https://lesson.edu.ru/04/08
50. 'eHeTHyecKas CBSI3b MEXAY Bu6nuoreka [JOK

KJIacCaMH HEOpPTraHUIEeCKUX 1 https://lesson.edu.ru/04/08
COCJIMHECHUI
51. Pemenne nenovex mpeBpameHuit 1 Bubnuoreka [IOK
https://lesson.edu.ru/04/08
52. KoutpoabHas padora Ne 3 bubmuoreka [{OK
«OCHOBHBIE KIIaCChl HEOPTaHMUECKUX 1 https://lesson.edu.ru/04/08
COEIMHEHUI»
53. AHanu3 KOHTPOJIHHON pabOTHI 1 bubnmorexa [{OK
https://lesson.edu.ru/04/08
54. AmpoTepHOCTD 1 bubmoreka [JOK
https://lesson.edu.ru/04/08
55. Ilepuoauueckuii 3aKOH 1 Bu6nuoreka [JOK
https://lesson.edu.ru/04/08
56. Ctpoenne aToma 1 bubmuoreka [{OK
https://lesson.edu.ru/04/08
57. CtpoeHwme IEKTPOHHBIX 1 bubmmoreka [IOK
o0oIouek https://lesson.edu.ru/04/08
58. [lepuoguyeckas cuctema 1 bubnuorexa [JOK
XUMHYECKUX JJICMCHTOB https://lesson.edu.ru/04/08
59. XapakTepucTuKa XUMUYECKOTO 1 bubnunoreka [{OK
3JIeMEHTA https://lesson.edu.ru/04/08
60. l3MeHeHue yncia 3JeKTPOHOB Ha 1 Bubmumorexa LHOK
BHEIIIHEM YPOBHE https://lesson.edu.ru/04/08
61. MoHHas cBA3b 1 Bbu6nmoreka LJOK
https://lesson.edu.ru/04/08
62. KoBasieHTHas HEMOJISIpHAs CBSI3b 1 bubmoreka [JOK
https://lesson.edu.ru/04/08
63. KoBanieHTHas noJisipHast CBA3b 1 bubmmorexa [IOK
https://lesson.edu.ru/04/08
64. Merajutnyeckast CBSI3b 1 bubnuoreka [JOK
https://lesson.edu.ru/04/08
65. UToroBasi KOHTPOJILHAas 1 bubmmoreka [{OK
padoTa https://lesson.edu.ru/04/08
66. PaboTta Hax omubkamu.CTeeHb 1 Bbubmuoreka LIOK
OKUCIICHUS https://lesson.edu.ru/04/08
67. OkucnuTeIHHO- 1 bubnuoreka [{OK
BOCCTaHOBUTEIFHBIC PEAKIIHU https://lesson.edu.ru/04/08
68. Perenune ynpaxHeHUH 1 Bubmumorexa LHOK
https://lesson.edu.ru/04/08
69. UtoroBslit ypok 1 bubnmorexa [{OK
https://lesson.edu.ru/04/08
OBLIEE KOJIMYECTBO YACOB 63

I10 ITPOIT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIe U (POBbIE

Tema ypoka Beer | Kontpon | Ipaktuue | 00pasoBareibHbie
0 BbHBIE CKHe pecypchl
padoThl padoThl
1. Kiraccudukarus BemecTn | bubmmoreka [IOK
https://lesson.edu.ru/04/09
2. Kinaccudukarusi XuMUIeCKux 1 but6moreka IJOK
peakiui https://lesson.edu.ru/04/09
3. OKUCIHUTETHHO- BOCCTAHOBUTEIILHEIE | Bubnunoreka [IOK
peaxiuu https://lesson.edu.ru/04/09
4.PaccranoBka ko3 (h(HUITUEHTOB 1 bubnmorexa [{OK
METOJIOM JJIEKTPOHHOTO OayiaHca https://lesson.edu.ru/04/09
5.CKOpOCTh XUMHUYECKUX PeaKui 1 Bbubnuoreka [IOK
https://lesson.edu.ru/04/09
6. DIIEKTPONUTUYECKASI TUCCOIUALIHS 1 Bbu6nuoreka [JOK
https://lesson.edu.ru/04/09
7.OcHOBHEBIC MTOJIOKEeHUS TO]] 1 Bu6nuoreka [JOK
https://lesson.edu.ru/04/09
8.CaoiicTBa KUCIOT B cBeTe TOJ] | bubmmoreka [IOK
https://lesson.edu.ru/04/09
9.Hanmcanne NOHHBIX YpaBHCHHUH | bubmmoreka [IOK
https://lesson.edu.ru/04/09
10. CpoiicTBa ocHOBaHMi B cBeTe TO/] 1 bubmuoreka LIOK
https://lesson.edu.ru/04/09
11. Harmucanvue MOHHBIX YpaBHEHUN 1 Bubmorexa [JOK
https://lesson.edu.ru/04/09
12. CroiictBa coneii B ceete TO/] 1 bubmuoreka LIOK
https://lesson.edu.ru/04/09
13. Tuaponus comneit 1 Bu6mmoreka IJOK
https://lesson.edu.ru/04/09
14. Onpenenenue cpeasl Npu 1 bubmmorexa [IOK
THAPOJIH3E COJICH https://lesson.edu.ru/04/09
15. O0600menue 1 Bu6nuoreka [JOK
https://lesson.edu.ru/04/09
16. KonTpoJbHast padora Ne 1 bub6mmoreka [JOK
Teopus 31eKpoanTHYECKOI 1 1 https://lesson.edu.ru/04/09
JHCCOIMALNH
17. Pabora Han ommbOkamu. [pakr. Bbub6moreka IJOK
pab. Nel Pemenne 1 1 https://lesson.edu.ru/04/09
9KCIIEPUMEHTANILHBIX 38134
18. O0mas xapakTeprucTuKa 1 bubmoreka [JOK
HEMETAJIJIOB https://lesson.edu.ru/04/09
Bu6nuoreka [JOK
19. Tanorener. I https://lesson.edu.ru/04/09
bubmmoreka [JOK
20. CoerpHCHNA ranoreHoB. I https://lesson.edu.ru/04/09
21. IlpaxT. Pa6. Ne2 Uzydenne | 1 bu6motexa [IOK
CBOWMCTB COJISTHOM KHCJIOTBI https://lesson.edu.ru/04/09
Bbub6moreka IJOK
22. Pemenne sanay I https://lesson.edu.ru/04/09
but6mmoreka [JOK

23. Cepa

https://lesson.edu.ru/04/09
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24. Ceporogopon. Cynbhuasl.

bubmuoreka IIOK
https://lesson.edu.ru/04/09

25. OKcuibl cepbl bubmorexa [IOK
https://lesson.edu.ru/04/09
bubmoreka [JOK

26. Cepras wciora httDs://1esson.L<£,du.ru/04/09

27. Ilpakrt. Pa6. Ne3 Uzydenne bubmmorexa [IOK

CBOWCTB CEPHOM KUCIIOTHI https://lesson.edu.ru/04/09
bubmuoreka [{OK

28. Pemenue sanad httns://lessongdu.ru/04/09
bubmmoreka [IOK

29. O60bmerme httt)s://lesson.Lédu.ru/O4/O9

30. KonTpoabHas padora 3a 1 bubnuoreka [{OK

noJIyroaue https://lesson.edu.ru/04/09

31. Pabora Haz ommOKamMu. A30T bubmuoreka LIOK
https://lesson.edu.ru/04/09

32. AMMuak bubmuoreka IIOK
https://lesson.edu.ru/04/09

33. IlonyueHue aMMuaka U U3y4YCHHE bubnmnorexa [{OK

€ro CBOMCTB https://lesson.edu.ru/04/09

34. Conu aMMOHHS Bbu6nuoreka [JOK
https://lesson.edu.ru/04/09

35. A3oTHcTas B a30THAsT KUCIIOTHI Bbu6nuoreka [JOK
https://lesson.edu.ru/04/09

36. Hurpatsr bubmuoreka [{OK
https://lesson.edu.ru/04/09

37. O600mieHNE bubmmoreka [JOK
https://lesson.edu.ru/04/09

38. dochop bubnuoreka [JOK
https://lesson.edu.ru/04/09

39. Coeaunenus dochopa bubnuoreka [{OK
https://lesson.edu.ru/04/09

40. Pemenue nenovyex npeBpalieHui Bbu6nuoreka [JOK
https://lesson.edu.ru/04/09

41. CamocTrosTenbpHas pabota «A30T U bubnmorexa [{OK

dochop» https://lesson.edu.ru/04/09

42. Yruepon bubmoreka [JOK
https://lesson.edu.ru/04/09

43. Ilpaktudeckas pabora Ned bubmmorexa [IOK

[Monyuenune CO2. KauectBennas
peakuusi Ha KapOOHATHI

https://lesson.edu.ru/04/09

44, KapboHaTsI Bubnuoreka [IOK
https://lesson.edu.ru/04/09
45. YTneBoaopoasl bubnmorexa [{OK
https://lesson.edu.ru/04/09
46. Kucnopoacoaepxariue bubnuorexa [{OK
OpraHUYeCcKUE BEMeCTBA https://lesson.edu.ru/04/09
47. Kpemuwuit bubmmorexa [IOK
https://lesson.edu.ru/04/09
48. CoearHEHHS] KPEMHUS Bu6nuoreka [JOK
https://lesson.edu.ru/04/09
49. KonuTpoJsbHas padora Ne 2 bubmmoreka [IOK
HemeTanabl https://lesson.edu.ru/04/09
50. Pabota Hayg ommbOkamu. OOmmIne bu6nuoreka [JOK

CBCACHHUs O MECTAJIJIaX

https://lesson.edu.ru/04/09
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51. XumMuyeckue CBOMCTBA METAJIOB

bubmuoreka IIOK
https://lesson.edu.ru/04/09

52. CoiictBa meTtaiioB B cBete OBP 1 bubmuoreka LIOK
https://lesson.edu.ru/04/09
53. lllemoyHbie METAJLIBI 1 Bbu6nuoreka [JOK
https://lesson.edu.ru/04/09
54. Mertamnsl IIA rpymnmet 1 bubmmorexa [IOK
https://lesson.edu.ru/04/09
55. KectkocTh BOABI 1 bubmuoreka [{OK
https://lesson.edu.ru/04/09
56. AmroMuHMIA 1 bubmmoreka [IOK
https://lesson.edu.ru/04/09
57. AM(poTEepHOCTS. 1 bubnuoreka [{OK
https://lesson.edu.ru/04/09
58. Pemienue 1iemnoyvex mpeBparieHui 1 Bbubnunoreka [{OK
https://lesson.edu.ru/04/09
59. Keneso. 1 bubmuoreka IIOK
https://lesson.edu.ru/04/09
60. Coenunenus xenesa (11) u (III). 1 bubmmoreka LIOK
https://lesson.edu.ru/04/09
61. Kopposus 1 bubmoreka [JOK
https://lesson.edu.ru/04/09
62. Meramnyprus 1 bubmmorexa [IOK
https://lesson.edu.ru/04/09
63. 06001t YPOK 1 Bubnuoreka [IOK
https://lesson.edu.ru/04/09
64. UToroBasi KOHTPoOJIbHAsI padoTa 1 bubmmoreka [IOK
https://lesson.edu.ru/04/09
65. Pabota Haxa ommrOkamMu. X¥MHS U 1 Bbubmuoreka LIOK
OKpYy’Karolas cpena https://lesson.edu.ru/04/09
66. O000IIeHNE 3HAHMIA 32 KYPC 1 bubnuoreka [{OK
OCHOBHOM TITKOJIBI https://lesson.edu.ru/04/09
OBUIEE KOJIMYECTBO YACOB 66

I10 ITPOI'PAMME
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HopMmbl oieHuBaHus y4e0HOro npeamera «XuMush»

OneHka 0TBETOB y4alMXCsl P NMPOBEIeHNH YCTHOI'O ONPoca

Ouenka «5» CTaBUTCS B CIEAYIOIIEM CIIydae: OTBET YUCHHKA MOJHBIM, CAMOCTOATENbHbIMN, TPAaBUIIbHBIMH,
U3JI0KEH  JINTEPATypHBIM  SI3bIKOM B ONPEJCIICHHOM  JIOTMYECKOW  MOCHeOBaTEIbHOCTH, paccKas
COTPOBOXKAAETCS HOBBIMU MPUMEPAMU; yUalluiics 0OHapy>KMBaeT BEPHOE MOHUMAaHUE (PU3NYECKON CYIIHOCTH
paccMaTpuBaeMbIX SIBJIEHHMH M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpUH, JAeT TOYHOE OIpEAENICHUE MU
UCTOJIKOBAaHHE OCHOBHBIX MOHSATHH, 3aKOHOB, TEOpHUH, NMPaBHIBHOE ONpejaeieHrne (U3NYECKUX BEIWYHH, UX
€MHUIl U CTIOCOO0B M3MEPEHUs; YJalluics yMeeT MPUMEHUTh 3HAHHUS B HOBOM CUTYallUd MPHU BHIOJHEHUH
MPaKTHUECKUX 3aJJaHHi, 3HAeT OCHOBHBIE TIOHATHS U YMEET ONEPUPOBATh UMHU MIPH PEIICHUU 3a/1a4, TPAaBUIHHO
BBITMIOJIHSET YEpPTEKU, CXEMbl M TIpaQUKH, COMYTCTBYIOLIUME OTBETY; MOXET YCTAaHOBUThH CBSI3b MEXKIY
U3y4aeMbIM M paHee M3YYCHHBIM MaTEepPHaJOM MO Kypcy (HU3WKH, a TaKKe C MaTepHalOM, YCBOCHHBIM IIPH
U3YYCHUU JPYTHX MPEAMETOB; BIaJceT 3HAHMSAMH U yMmMeHusMu B oOwbeme 95% - 100% ot TpebGoBanwmii
IPOrPaMMBI.

Ounenka «4» cTaBuTCS B CJIeAyIOLIEM cJIy4ae: OTBET YA0BJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY
Ha OICHKY «5», HO COAEPKUT HETOYHOCTH B H3JIOXKEHHH (AKTOB, OMpEICNICHUH, MOHITHH, OOBSICHEHUU
B3aMMOCBS3€H, BBIBOJAX U peEUIeHHH 3aJad. HEeToOYHOCTH JIerko MCHpaBisIOTCS NpU OTBETE Ha
JOTIOIHUTENbHBIE BOMPOCHI; yYalUiicss HE WCHONIb3yeT COOCTBEHHBIM TIJIaH OTBETa, 3aTpPyJHSAETCS B
NPUBEICHUU HOBBIX NMPUMEPOB, U MPUMEHEHUH 3HAHUI B HOBOHM CHUTyaluu, cabo MCIOJIb3YeT CBSI3U C paHee
U3YYEeHHBIM MaTepUajoM M C MaTepuajoM, YCBOCHHBIM IMPH U3yYECHUHU JIPYTHX MPEAMETOB; 00bEM 3HAHUU U
yMeHH#H ydaierocsi coctapisitoT 80-95% ot TpeGoBaHMiI MPOrpaMMBl.

Ounenka «3» cTaBUTCS B CJIeAyIOIEeM cliydae: OoNbllas 4acTh OTBETA YAOBIETBOPSET TPEOOBAHUAM K
OTBETY Ha OIEHKY «4», HO B OTBeTe OOHApYXKUBAIOTCA OTAENbHbIE MPOOENbl, HEe MPENmITCTBYIOLINE
JMaIbHEUIIIEeMY YCBOSHHUIO TIPOTPAaMMHOI0 MaTepuaia; ydJaluiicss OOHapyKHMBaeT TNOHUMAaHUE Y4eOHOTO
Marepuana NPy HEJOCTATOYHOM IIOJIHOTE€ YCBOEHUSI MOHSATUM WM HENOCIEA0BATEIbHOCTH W3JI0XKEHUS
MaTepuaia, yMeeT IPUMEHATD IOJIy4eHHbIE 3HaHUS NIPU PELIEHUH IPOCTHIX 3aJa4 C UCIIOJIb30BAHUEM I'OTOBBIX
dbopMyI1, HO 3aTpyIHSAETCS IIPU PEIICHUH Ka4eCTBEeHHBIX 3a/1a4 U 3aa4, TpeOyomux mpeodpa3zoBaHus GopMyI;
yyaluiicss BiajeeT 3HAHUSAMU M yMEHUAMHU B oObeme He MeHee 80 % copaep:kaHMs, COOTBETCTBYIOIIETO
POrPaMMHBIM TPEOOBAHUSIM.

Ouenka «2» CTAaBUTCS B CJIeAYIOLIEM CJIy4ae: OTBET HEMPABWIBHBIN, MTOKA3bIBAET HE3HAHUE OCHOBHBIX
MOHATUH, HETIOHMMaHUE M3YYCHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBsI3el, HEyMEHHE padoTaTh C YUCOHHKOM,
peuiaTh KOJUYECTBEHHBIE U KaUeCTBEHHBIC 33/1a4H; yUalllUiics HE OBJIaJesl OCHOBHBIMU 3HAHUSIMHU U YMEHUSIMU
B COOTBETCTBUU C TPEOOBAaHUSMHU MPOTPAMMBI; Y4alllUiCs HE BIaJeeT 3HAHUSIMU B 0oObeMe TpeOOBaHWIA Ha
OIIEHKY «3».

OueHka OTBETOB Y4YallUXCsl MPH MPOBeAEHUH CAMOCTOSITEIbHBIX U KOHTPOJbHBIX PadoT:

Ouenka «5» cTaBUTCA B CIEAYIOIIEM cllydae: paboTa BBINOIHEHA MOJIHOCTBIO; C/IENaH MepeBO]l €IUHMIL
BceXx (usnueckux BeqnduH B «CH», Bce He0OOXOAMMBIE JaHHBIE 3aHECEHBI B YCIOBUE, IPABUIBHO BBITIOJIHEHBI
YepTeXKH, CXEMbl, TIpaUKH, PUCYHKH, COIYTCTBYIOIME PEIICHUIO 3a/]ay, CcJejaHa IpoBepKa IO
HAaUMEHOBAHMSM, IIPAaBUJIBHO IIPOBEACHBI MATEMATUYECKHE PACUEThI U JIaH MOJIHBIM OTBET; HA KAYECTBEHHBIE U
TEOPETUYECKUE BOIIPOCHI JaH IIOJHBIA, MCUEPIBIBAIOIIUN OTBET JIMTEPATYPHBIM SI3BIKOM B OIIPEACICHHON
JIOTUYECKON II0CIEAOBATEIBHOCTH, YYAIUNWCS IPUBOAUT HOBBIE INPUMEPBI, YCTAHABIMBACT CBA3b MEXKIY
U3y4yaeMbIM M paHee M3Y4YEHHBIM MaTepHajoM IO Kypcy (U3MKH, a TakKe C MaTepualoM, YCBOCHHBIM IpH
U3y4EHHUH JPYTUX MIPEIMETOB, yMEET IPUMEHUTh 3HaHUS B HOBOM CUTyalluH; ydaluiics oOHapyKUBaeT BEpHOE
NOHUMaHHE (PU3UYECKON CYIIHOCTH PACCMAaTPUBAEMbIX SBJICHUI U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpUH, JaeT
TOYHOE OIPEJCICHUE M HCTOJIKOBAHWE OCHOBHBIX IIOHATHH, 3aKOHOB, TEOPHUH, a TaKXe IPaBUIBHOE
orpeeneHue (PU3NUECKUX BEIUYNH, UX €AUHUI] U CLIOCOOOB U3MEPEHUSI.



Ounenka «4» cTaBUTCA B cJIeAyI0lIeM ciay4ae: paOboTa BbIIIOJIHEHA [TOJIHOCThIO WM HE MeHee yeM Ha 80
% oT oObema 3aJaHusl, HO B HEH MUMEIOTCS HEAOYEThl U HECYLIECTBEHHbIE OIIMOKH, OTBET HAa KaUECTBEHHBIE U
TCOPECTUUCCKHUE BOIPOCHI YAOBJICTBOPSCT BBIIICTICPCUHNUCIICHHBIM Tpe6OBaHI/I$IM, HO COOCPXKUT HCTOYHOCTU B
U3JI0KEeHUN (DAKTOB, OIpeNeseHU, MOHATUH, OOBSICHEHWU B3aUMOCBSI3€H, BBIBOJAX W pEHICHUH 3a7ady;
yYalIuics MCIBITBIBAET TPYJHOCTH B NMPUMEHEHHHM 3HAHUW B HOBOW CHUTyalldd, HE B JIOCTATOYHOW MeEpe
UCTIONB3YET CBS3M C paHee M3YyYEHHBIM MAaTepHalioM U C MaTepHalioM, YCBOSHHBIM MPHU W3YYEHHH JPYTUX
PEIMETOB.

Ouenka «3» cTaBUTCS B CJeayllleM cJjy4yae: padoTa BBITIOJIHEHA B OCHOBHOM BEPHO (00BEM
BHITIOJIHEHHOW YacTU COCTaBIIIeT He MeHee 1/2 or obmero oObema), HO JOMYIICHBI CYIIECTBEHHBIE
HETOYHOCTH; YyYaIlIUHCs OOHApY>KMBAeT TMOHMMAaHWE Y4YeOHOro Marepuana IPH HEJOCTATOYHOH ITOJHOTE
YCBOCHHMSI TIOHATHI U 3aKOHOMEPHOCTEH; YMEET MPUMEHSATh MOJTYYCHHBIC 3HAHUS TIPU PEIICHUU MPOCTHIX 3324
C WCIIOJIb30BAaHHEM TOTOBBIX (DOPMYJ, HO 3aTPyIHSETCS IMPH PEIICHUM KAueCTBCHHBIX 3a7ad M CIOXHBIX
KOJIMYECTBEHHBIX 33/1a4, TPEOYIOLUX Mpeodpa3oBanus Gpopmy.

Ounenka «2» cTaBUTCH B CJeIyIOIIeM cjay4yae: paboTa B OCHOBHOM HE BBHINOJNHEHA (00BbeM
BBINOJIHEHHON 4YacTu MeHee 1/2 or oOmiero oObema 3aqaHMs); y4alllMiicsl MMOKa3blBaeT HE3HAHHWE OCHOBHBIX
HNOHATHUN, HEITOHUMAaHUE U3yUYEHHBIX 3aKOHOMEPHOCTEN U B3aUMOCBSI3€H, HE YMEET pellaTh KOJIMUECTBEHHBIE U
KauyeCTBEHHBIE 3aJJa4H.

OneHka 0TBETOB y4aluXxcsi P NPOBe/IeHUN J1adopaTOpHBIX padoT

OueHka «5» CTaBUTCS B CJEIYyIOIIEM cilydyae: JJabopaTopHasi paboTa BBIIIOJHEHA B MOJIHOM 00BbEMeE ¢
COONMOIeHNEeM HEOOXOIMMOM  TOCIIEeIOBATEIPHOCTH TIPOBENICHHST OINBITOB W HM3MEPEHHIA; YyJalluics
CaMOCTOSITENIFHO U PAllMOHATILHO CMOHTHUPOBAJI HEOOX0AUMOE 000PYOBAaHKE, BCE OIBITHI IPOBEI B YCIOBHUIX
U pexHuMax, 00ecreynBarouMX MOJyYeHHE IMPaBWIbHBIX PE3YyJbTaTOB M BBIBOJIOB; cOOJItO/an TpeOOBaHUS
0€30MacHOCTH TPY/a; B OTYETE MPABHIBHO M aKKypaTHO BBIMOJIHUII BCE 3aITUCH, TAaOJIHIIbI, PUCYHKH, YEPTEXKH,
rpaduKy, BHIYUCICHHS; COCTABUII YPABHEHUS PEaKIuil.

Ounenka «4» cTaBUTCS B CJeYIOIIEM cJydae: BHIIIOJIHEHUE JTaOOpaTOPHOH pabOTHI yIOBIETBOPSET
OCHOBHBIM TPeOOBAaHHUSM K OTBETY Ha OICHKY «5», HO YUaIUICs JOMYCTHII HEJ0YEThI WIIM HETpyObIe OINOKH,
HE MOBJIASBIINE HA PE3yJIbTATHI BHITIOTHEHUS PAOOTHI.

Ouenka «3» cTaBUTCS B CJIeAYIONIEM cJIydae: Pe3ysIbTaT BHITOJHEHHON YacTH J1ab0opaToOpHOi paboThI

TaKOB, YTO TO3BOJISIET IMOJYYUTh NMPABUIIBHBIA BBIBOA, HO B XOJ€ MPOBEIEHUS OMNbITa U H3MEPEHUU €CTb
CYIIIECTBCHHBIC OMIMOKY NP HAMMMCAHUU YPABHCHHUM PEaKITHil.

Ounenka «2» cTaBUTCH B CJeAYIOLEM CJIy4yae: pe3ysbTaThl BHIOJHEHHS J1a0OpaToOpHON paboThl He
MO3BOJIAIOT  CJIeNaTh MpPaBWIBHBIN BBIBOJ, M3MEPEHHUS, BBIUMCICHUS, HAONIOEHUs MPOU3BOIUINCH
HENPaBUIIbHO, YPABHEHUS PEAKIIMi OTCYTCTBYIOT MJIM UMEIOT IpyObIe OIIHOKH.

IIpumeuyanus.
Bo Bcex cimywasix OIleHKa CHMIKAeTCs, €CJIM YUEHUK He cOoOJroaan TpeOOBaHUM TEXHUKU OE30MacHOCTH

IIpM IIPOBENCHMM DJKCIIEpUMEHTa. B Tex ciy4asx, KOrJa ydYalluiics IOKas3aJl OpPUIMHAIBHBIA MOJIXOX K
BBITIOJIHEHHUIO PaOOTHI, HO B OTYETE COJEPKATCS HEJJOCTATKH, OIICHKA 32 BBIIOJHEHUE PAOOTHI, IO YCMOTPEHUIO
YUUTENs], MOKET OBbITh MOBBILIEHA [10 CPABHEHUIO C YKa3aHHBIMU HOPMaMHU.

TecToBBIi KOHTPOJIB:
[{enbr0 TECTOBBIX 3aJaHHUI SBJISIETCS BO3MOYKHOCTH BBISIBICHUS 3HAHWM, YMEHHI, HABBIKOB Ka)JOrO
HCIIBITYEMOI0, IIOATOMY B KAa4ECTBE MHTEPIPETALMOHHON CUCTEMBI OTCUETA MCIIOJIb3YETCS KOHKPETHAs ISt
OTIpeICTICHHOW BO3PACTHOM IPYIIBI yUalTuXcsl 00JIaCcTh COJIepKaHUs JAaHHOTO Y4eOHOTO MpeIMeTa.

3amanus TecTOB pa3paboTaHbl B IBYX (hopmax:
1. 3akpeITble 3amaHus (3agaHusl ¢ BHIOOPOM OTBETOB, MPU KOTOPBIX HCHBITYEMBI BBIOMpacT

NPaBUJIbHBIN OTBET U3 YHCIIA TOTOBBIX, IPUJIATAaEMBIX B 33/IaHUM TeCTa (Kak MpaBmio 2-4 BapuaHTa).
2. OTKpBITHIE 3a7aHNUs (3a/1aHUs], B KOTOPBIX UCTIBITYEMBIH caM (POpMYJIHPYET OTBET).



IIpu TectupoBaHMH Bce BepHBIE OTBETHI Oepytcs 3a 100%, Torma oTMeTKa BBICTABIISETCS B
COOTBETCTBUH C TAOIUILIEH:

IIpoueHt BbINOJTHEHUSA Or1meTka

3aIaHusl

95% wu Goiee OTJIUYHO

75-94%% XOpOouIo

50-74%% YI0BJIETBOPUTEIIEHO
menee 50% HEYI0BJIECTBOPUTEIILHO

Ilepeyenb ommdOK
I'pyObie omubOKu:

- HE3HaHUue OIpeNeJeHUH OCHOBHBIX MOHSITHH, 3aKOHOB, MPaBUJI, OCHOBHBIX MOJIOKEHUI TEOpUH,
dbopMyI1, OOIIETIPUHATHIX CHMBOJIOB 0003HAUEHUST (UBNUECKUX BEITUYHH, SANHHI] UX W3MEPEHUS;

- HEYMEHHUE BbIIETUTH B OTBETE TJIaBHOE;

- HEYMEHHE TPHUMEHSTh 3HAHUS Ui pEIICHHUS 3a7ad U OOBsSCHEHUS (HU3MUECKUX SIBICHUIA,
HENPaBUJIBHO CPOPMYJIUPOBAHHBIE BOIPOCHI 3aJaud WM HEBEPHbIE OOBSICHEHMS XO/a €€ pPEeIlIeHUs;
HE3HaHUE MPUEMOB PEIICHUS 3a/1a4, aHAIOTUYHBIX PaHee PEIICHHBIM B KJIACCE, OMTMOKH, TTOKA3bIBAIOIINE
HEMpPaBUJIbHOE MOHUMAaHKE YCIOBUS 3aJJa4l WM HETIPaBUJIbHOE UCTOIKOBAHHUE PEILICHUS;

- HEYMEHHE YHTaTh U CTPOUTH rPapUKu ¥ MPUHIIUIHATEHBIE CXEMBI;

- HEyMEHHE TOJITOTOBUTHh K PabOTe YCTAaHOBKY WJIM JIabopaTopHOE OOOpyIOBaHWE, MPOBECTH
OTIBIT, HEOOXOIUMBIE PACUETHI, UM HCIIOJIH30BATh MMOJIYYCHHBIC TaHHBIC SIS BHIBOJIOB;

- HeOpeXHOe OTHOIIIEHUE K JIA0OpaTOPHOMY 000PYIOBAHUIO M K3MEPUTEIHHBIM MMPUOOpaM;

- HEYMEHHE OMpeACIUTh NOKa3aHUEe U3MEPUTETHLHOTO MPHOOopa;

- HEyMEHHE COCTaBJISTh ypaBHEHMS PEaKLIUM, 3JIeKTPOHHBIN OaaHc;

- HapyIlIeHHe TpeOOBaHMI MpaBUJI 0€30MaCHOT0 TPYA MPHU BBHIMOJIHEHUU YKCIIEPUMEHTA.

HerpyOblie ommokm:

- HETOYHOCTH (OPMYITHPOBOK, ONpENCIICHUN, TMOHITHI, 3aKOHOB, TEOpPHii, BBI3BAaHHBIC
HETMOJHOTOM O0XBaTa OCHOBHBIX IPU3HAKOB OIpPEAETIsIeMOro TMOHATHUSA, OUIMOKH, BbI3BaHHBIC
HECOOIIOZICHUEM YCIIOBU MPOBEJCHNH OIBITA HIIM U3MEPEHHIA;

- OWUOKM B YCJIOBHBIX OOO3HAUEHMAX HA MPUHIMIHAIBHBIX CXeMaX, HETOUYHOCTH YepTeKeH,
rpauKoOB, CXEM;

- TPOMYCK WM HETOYHOE HalMCaHHe HAaMMEHOBAHHUM eTUHUI] PU3NUYECKIX BEIUYHH;

- HEpalUOHAIILHBIN BEIOOP X012 PEIICHHUS.

Henouernr:

- HEepalMOHAJIbHbIE 3alKMCU TpPHU BBIUYHUCICHUSIX, HEpPAlMOHAIbHBIE MPHEMbl BBIYHCIICHUH,
npeoOpa3oBaHUil U PEIICHHIA 3a/1a4;

- apudmernyeckre OMMUOKU B BHIYMCICHUSIX, €CJIU ATH OMUOKU Tpy00 HE UCKaXalOT peaibHOCTh
IIOJIyYE€HHOT'O PE3yJIbTaTa;

- OT[JeNbHbIE MOTPEUIHOCTH B (OPMYIMPOBKE BOIPOCA UIH OTBETA;

- HeOpeXHOE BBIMOTHCHHE 3aMHUCel, YepTeKel, cXxeM, rpaduKoB;

- opdorpaduyecKkre 1 MyHKTYaIIHOHHBIE OITUOKH.



	Нормы оценивания учебного предмета «Химия»
	Оценка «4» ставится в следующем случае: ответ удовлетворяет основным требованиям к ответу на оценку «5», но содержит неточности в изложении фактов, определений, понятии, объяснении взаимосвязей, выводах и решении задач. Неточности легко исправляются при ответе на дополнительные вопросы; учащийся не использует собственный план ответа, затрудняется в приведении новых примеров, и применении знаний в новой ситуации, слабо использует связи с ранее изученным материалом и с материалом, усвоенным при изучении других предметов; объем знаний и умений учащегося составляют 80-95% от требований программы.
	Оценка «3» ставится в следующем случае: большая часть ответа удовлетворяет требованиям к ответу на оценку «4», но в ответе обнаруживаются отдельные пробелы, не препятствующие дальнейшему усвоению программного материала; учащийся обнаруживает понимание учебного материала при недостаточной полноте усвоения понятий или непоследовательности изложения материала, умеет применять полученные знания при решении простых задач с использованием готовых формул, но затрудняется при решении качественных задач и задач, требующих преобразования формул; учащийся владеет знаниями и умениями в объеме не менее 80 % содержания, соответствующего программным требованиям.
	Оценка «2» ставится в следующем случае: ответ неправильный, показывает незнание основных понятий, непонимание изученных закономерностей и взаимосвязей, неумение работать с учебником, решать количественные и качественные задачи; учащийся не овладел основными знаниями и умениями в соответствии с требованиями программы; учащийся не владеет знаниями в объеме требований на оценку «3».
	Оценка «4» ставится в следующем случае: работа выполнена полностью или не менее чем на 80 % от объема задания, но в ней имеются недочеты и несущественные ошибки; ответ на качественные и теоретические вопросы удовлетворяет вышеперечисленным требованиям, но содержит неточности в изложении фактов, определений, понятий, объяснении взаимосвязей, выводах и решении задач; учащийся испытывает трудности в применении знаний в новой ситуации, не в достаточной мере использует связи с ранее изученным материалом и с материалом, усвоенным при изучении других предметов.
	Оценка «3» ставится в следующем случае: работа выполнена в основном верно (объем выполненной части составляет не менее 1/2 от общего объема), но допущены существенные неточности; учащийся обнаруживает понимание учебного материала при недостаточной полноте усвоения понятий и закономерностей; умеет применять полученные знания при решении простых задач с использованием готовых формул, но затрудняется при решении качественных задач и сложных количественных задач, требующих преобразования формул.
	Оценка «2» ставится в следующем случае: работа в основном не выполнена (объем выполненной части менее 1/2 от общего объема задания); учащийся показывает незнание основных понятий, непонимание изученных закономерностей и взаимосвязей, не умеет решать количественные и качественные задачи.
	Оценка ответов учащихся при проведении лабораторных работ
	Оценка «4» ставится в следующем случае: выполнение лабораторной работы удовлетворяет основным требованиям к ответу на оценку «5», но учащийся допустил недочеты или негрубые ошибки, не повлиявшие на результаты выполнения работы.
	Оценка «3» ставится в следующем случае: результат выполненной части лабораторной работы таков, что позволяет получить правильный вывод, но в ходе проведения опыта и измерений есть существенные ошибки при написании уравнений реакций.
	Оценка «2» ставится в следующем случае: результаты выполнения лабораторной работы не позволяют сделать правильный вывод, измерения, вычисления, наблюдения производились неправильно, уравнения реакций отсутствуют или имеют грубые ошибки.
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